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C PS Pubhc Service
Ekxtnc and Gas
Company

~ 80 Patk Plaza Newark, NJ 07101/ 201430-8217 MAILING ADDRESS / P.O. Box 570, Newark, NJ 07101

Robert L. Mitti General Manager
Nuc! car Assurance und Regulation

September 13, 1984

Director of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue
Bethesda, MD 20814

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

Gentlemen:

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

Attachment 1 is a current list which provides a status of
the open items 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 otherwise. In
order to permit timely resolution of items identified as
" complete" which may not be resolved to the staff's satis-
faction, please provide a specific description of the issue
which remains to be resolved.

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

Enclosed for your review and approval (see Attachment 4) are
the resolutions to the Draft SER open items, and NRC
questions listed in Attachment 3.

In addition, enclosed for your review is revised FSAR
requested by the Licensee Quali-Section 1.10 Item I.C.6 as

fication Branch (Note: This supersedes the 8/24/84, Mitti
to Schwencer letter, submittal of Section 1.10 Item I.C.6)
(see Attachment 5), PSE&G's response to SIL No. 402 as
requested by D. Wagner (see Attachment 6), and the responses
to those open items, listed in Attachment 7, discussed with
the Containment System Branch at the August 31, 1984 meeting
(see Attachment 8).
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Director of Nuclear
. Reactor Regulatica 2 9/13/84

Also, enclosed (see Attachment 9), is supplementary informa-
tion to FSAR Section 13.4. This information consists of
proposed Technical Specifications and'a document titled,
" Streamlining of SORC Review Process."

.

A signed original of the required affidavit is provided to
document- the submittal of these items.-

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

Very truly yours,

|d(1 a,

,

Attachments / Enclosure

C D. H. Wagner
USNRC Licensing Project Manager (w/ attach.)

1

W. H. Bateman
USNRC Senior Resident Inspector (w/ attach.)
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION,

DOCKET NO. 50-354 <-
1

PUBLIC SERVICE ELECTRIC AND GAS COMPANY

Public. Service Electric and Gas' Company hereby submits the
~ enclosed responses to DSER open' items, NRC Ouestions,
and NRC requests for additional information for the Hope
Creek Generating Station.

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

Respectfully submitted,
.

Public Service Electric
and Gas Company

I
.

f(By: ,

' Thomas J.gartin
Vice Predfdent -
Engineering and Construction ,

Sworn,to and subscribed
before me, a Notary Public
of New Jersey, this /3'" day,

,

of September 1984.
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MTE: 9/13/84.

MrDGOWrt 1
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EMER R. L. MITIL TO
WWI SETIGI A. SORGICER

@ Nm SUW BCF STA2US LETTER DNIE

1 2.3.1 Design-basis temperatures for safety- Caplete 8/15/94
related maxiliary systems

2a 2.3.3 Accuracies of noteorological Caplete 8/15/84
measurements (Rev. 1)

f
2b 2.3.3 Accuracies of meteorological Complete 8/15/94 |

measurements (Rev. 1)

2c 2.3.3 Accuracies cf meteorological Ccaplete 8/15/84
measurements (Rev. 2)-

2d 2.3.3 Accuracies of meteorological Ccoplate 8/15/94
measurements (Rev. 2) !

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

3b 2.3.3 Upgrading of onsite noteorological Ca plete 8/15/94
measurements grogram (III.A.2) (Rev. 2)

3c 2.3.3 Upgrading cf onsite meteorological letC Action
measurements program (III.A.2)

4 2.4.2.2 Ponding levels Caplete 8/03/84

5a 2.4.5 Wave ih and runup on service Ccuplete 9/13/84
water intake structure (Rev. 3)

5b 2.4.5 Muve impact and runup cn service complete 9/13/84
water intake structure (Rev. 3)

5c 2.4.5 Wave impact and rurup on service Complete 7/27/94
water intake structure-

,

5d 2.4.5 Muve impact and runup on service Complete 9/13/84
water intake structure (Rev. 3)

6a 2.4.10 stability d orcelon protection Complets 8/20/84 ;

structures 4

6b 2.4.10 stability cf erosion protection complete 8/20/84 i

structures

ac 2.4.10 stability d erosion protection Ccuplets 8A)3/84
structures

,

M 704 80/121-go
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7e 2.4.11.2 theemm1 aspects of ultimate heat sink. Quglete WWB4

7b 2.4.11.2 hemm1 aspects d ultimate heet sink Quplete VVB4

8 2.5.2.2 Omico d monima earthpanhe Sor IIow Quplete V15/94
"

mgland - timement sectenic rewinae

9 2.5.4 soil dumping values complete 6/1/34 |.

i

10 2.5.4 Foundation level response spectra complets 6/1/34
,

11 2.5.4 Soil shear moddi variation camsdete #1/34

i 12 2.5.4 Onbinatie d soil layer properties complete V1/34

13 2.5.4 Lab test sheer moddi valuse Quplete 6/1/34
o

14 2.5.4 Liquefaction analysis of river bottae Omplets 6/1/34 !

i

: sands

15 2.5.4 Tabulations d shear moduli Complete 6/1/04 |

16 2.5.4 Drying and ustting effect on Omplete V1/34 ;

vincente m
: r

17 2.5.4 Power bicck settlement monitoring Complets 6/1/84'
'

i.

18 2.5.4 Itasimum earth at rest pressure complete V1/84
coefficient

.

; 19 2.5.4 Liquefaction analysis for service complete (/1/84 i

!
unter piping ;

-

!

20 2.5.4 Esplanation d choorved pouer blod Complete 4/1/94
'

' settisment ,

i
21 2.5.4 Service water pipe settlement records complete 4/1/84'

| 22 2.5.4 cofferdam stability Omplete V1/84
4

f

i
'

;

! ,

bseeeW122-osi !
'

,

'
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| 34 3.6.2 thmestrained whipping pipe inside Complete 7/18/84
!

contaisuunnt'

: 35 3.6.2 ISI peopus for pipe vele in Campists (/29/04 ,

teesk enciassion sons
36 3.6.2 >= ham pips ruptures comp 1stm 6/29/84

i 37 3.6.2 anothseter isolatim check valve Complete 8/2Q/34 !

gerability
.

1

38 3.6.2 Desip of pipe rupture restraints Complete 8/20/84 |
L

39 3.7.2.3 set analysis results using finite Ccaplete 8/3/84
>element method and elastic half-space

approach for contaisument segucture j
i

40 3.7.2.3 SEE analysis results using finite Couplete 4/3/84 i

element method and elastic half-space
'

approach for intake structure ,

'

41 3.8.2 Steel containment buckling analysis ccuplete 6/1/N t

| 42 3.s.2 steel containment ultisato capacity Camplet. 8/20/s4 :,

(ase. 1) '

analysta ,

43 3.8.2 SRV/rak pool dynastic . loads Ccuplets 6/1/84

44 3.8.3 'ACI 349 deviations for internal Complets 6/1/84 |'

tstructures
i

45 3.0.4 Act 349 deviations for Category I complate 8/20/84 |

(asy. 1)
structures ,

Act 349 deviations for fcundatdons Camplets 8/20/54
46 3.8.5 (ase. 1)'

47 3.8.6 same ont response spectre Complete S/10/s4
(asv. 1) !

'

i

| 48 3.8.6 aceking time histories Complets 8/20/54 (
(now. 1)

:
i
.

*
.
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L 49 3.8.6 caess concrete section emplete 8/zo/e4 L

(Rev. 1)

50 3.8.6 viestical ficar flesibility response ccuplete 4/30/94 |
spectre (Ber. 1) ;

,

51 3.8.6 camparison d eachtel independent Ccuplete S/20/84
verification results with the deoip- (Rev. 2)
basis results

52 3.8.6 Ductility retics due to pipe break Ccuplete S/VB4 |
'

l
,

53 3.8.6 Desigri d seimsic Category I tanks Cogista S/20/84
(Rev.1)'

; 54 3.8.6 cambination d wetical responses ccgdete S/10/84 |
(Rev. 1) |

,

i

55 3.8.6 Torsional stiffness calculation Ccuplets- 6/1/94

| 56 3.8.6 Drywell stick nedal devolcynant Ccuplete 8/20/84
(Rev. 1)

'

57 3.8.6 notational time history iguts Ccuplete 6/1/84
|

58 3.8.6 "O" reference point for anxiliary Ccuplete 6/1/84 !

building model |
l

59 3.8.6 overturning acuent d reactor complet. 8/20/84 |

building foundation sat (Rev. 1) |
i

,

60 3.8.6 M AP element size limitations Ccuplete S/20/84 |

(Rev. 1) ;.

f ,

! 61 3.8.6 seismic modelig d drywell shield couplets 6/1/B4 (7

unil (
'

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

I 63 3.8.4 Reactor building dass boundary Casplete 6/1/84
conditions

|

1
'

.

t.

! !
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64 3.8.6 m analysia 12 Es cutoff frequency Couplete 4/2/94
,

(ase.1) <

I:

65 3.8.6 Intake structuse crans hassy Iced Caplets 4/1/94
*w

66 3.8.6 myndanos analysis sur the intake Caplete 8/10/94 |
(nov.1) !structure '

!

67 3.8.6 Critical Iceds calcu14thm for caplete 6/1/34 ii

reactor tuilding &me i

'
,

48 3.8.6 Reactor taailding foundation set Cagdete 6/1/N
contact penesures ,

| 69 3.8.6 ractors of safety against slidirg and Complete 6/1/N
'

overturning d erwell shleid wall |'

i

10 3.8.6 seisude shear force distribution in Ccaplete 6/1/84 .

i

'

cylinder a ll

71 3.8.6 overturning of cylinder all Ccaplete 6/1/M

72 3.8.6 Deep beam desip rd fuel pool walls Caplete 6/1/N [

73 3.8.6 MNE dame model load irputs Caplete 6/1/N

74 3.8.6 Tornado 4presearf sation Caplete 6/1/M
;

75 3.8.6 Auxiliary tadiding abncemal pressurs Cagdete 6/1/84
.

| 76 3.8.6 Tangential shear stresame in *yuell Caiglete 6/1/N.

I shield wall and the cylinder wall

77 3.8.4 rector d safety against overturning Caplete 8/20/84
i of intake etsuoture (mer.1)

78 3.8.6 Dead Iced eniculations Complete 6/1/N

79 3.8.6 post-endification seismic loads for Complete 8/20/N !'

(Rev. 1)the tosus

!

I

,

|
-

.
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80 3.8.6 1brus fluid-structure interactions Couplete 6/1/84

81 3.8.6 Seismic displacement cf torus C m late 8/20/84
(Rev. 1)

82 3.8.6 Daview cf seismic Category I tark Ccaplete 8/20/84
dosip (Rev. 1)

.83 3.8.6 Factors of safety for &ywell Cagnete 6/1/M
buckling evaluation

84 3.8.6 ' Ultimate capacity cf containment Complets 8/20/84
(materials) ' (Rev. 1)

.

85 3.8.6 Iced combination consistency Complete 6/1/84

86 3.9.1 Ocuputer code validation C i ate 8/20/84l

87 3.9.1 Information on trarmients * Ccaplete 8/20/84

88 3.9.1 Stress analysis ard elastic-plastic Ccaplete 6/29/84
analysis

89 3.9.2.1 . Vibration levels for NSSS piping Ccaplete 6/29/84
systems-

C0 3.9.2.1 Vibration monitoring program during Complete 7/18/84
testing

91 3.9.2.2 Piping supports ard anchors Ccuplete '6/29/84

92 3.9.2.2 Tripla flund-head containment ccuplets 6/15/84
,

genntraticam

93 3.9.3.1 Imed cambinations and a11cumbia Ccuplete 6/29/84
stress lindts

94 3.9.3.2 Desi p of SRMs and SRV discharge Ccuplets 6/29/84

piping _,

t

n r84 80/12 7 os-
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95 3.9.3.2 Fatigue evaluation en SRV piping ca plete 6/15/84
and I K A downoomers

,

96 3.9.3.3 M Information liotice 83-80 Complets 8/20/84 |
(Roy.1) |

97 .3.9.3.3 Buckling criteria used for caponent Ccuplete 6/29/84
supports

98 3.9.3.3 Design d bolts Caplete 6/15/84

99a 3.9.5 Strees categories and limits for. Caplete 6/15/84
core mapport structures

99b 3.9.5 Stress categories and limits'for Complete 6/15/84
core esport structures

100m 3.9.6 10CFR50.55a paragraph (g) Complete di/29/54*

100b 3.9.6 10CFR50.55a paragraph (g) Complete 9/12/84
(Rev. 1)

101 3.9.6 PSI and ISI programs for pays and Caplete 9/12/84.
(Rev. 1)valves

102 3.9.6 Imak tesbng of pressure isolation Ccuplete 9/12/84
valves (aev. 1)

103al 3.10 Setamir and dynamic qualification of Complete 8/20/84
mechanical and electrical equipment

103a2 3.10 Seimaic and dynamic qualification d C w late 8/20/84
mechanical and electrical equipsont

103a3 3.10 Seismic and dynamic qualification of Caplete 8/20/84
aschanical and electrical equipment

103a4 3.10 Seimile and dynamic qualification d Complete 8/20/84
mechanical ard electrical equipment .

.

N 784 80/12 8 - gs
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1

103a5 3.10 Seim ic and dynmaic qualification of Omplets S/20/84 '

unchanical and electrical equignment

103a5 3.10 soimic and dynamic galificatim of Omplets 4/20/84
mechanical and electrical equigenent

103a7 3.10 Seim ic and dynamic qualification of Omplete f/20/84
unchanical and electrical equipment

103b1 3.10 Seismic and dynamic qualification of Complete 4/20/84
mechanical and electrical equismant

103b2 3.10 Seisunic and dynmaic qualification of Omplets S/20/84
unchanical and electrical equipment

'

103h3 3.10 Seimnic and dynmaic qualification of complets 4/20/84
unchanical and electrical equipment

.

103b4 3.10 Seismic and dynamic qualification of Omplete 8/20/84
mechanical and electrical equipment

103b5 3.10 Seimaic and dynamic qualification of Complete 8/20/84
mechanical and electrical equipment

103b6 3.10 Seismic and dynamic qualification of Ocuplete 8/20/84
mechariical and electrical equipment

; 103c1 3.10 Seismic and dynamic qualification of Omplete 8/20/84
l mechanical and electrical equipsont

103c2 3.10 Seismic and dynamic qualification of Complete 8/20/84 ,

mechanical and electrical equipment

103c3 3.10 Seismic and dynamic gaalification of Complete 8/20/84
=mehanical and electrical equisment

103c4 3.10 Seismic and dynamic qualification of complets 8/20/84
mechanical and electrical equipment

104 3.11 Environmental qualification of ISC Action
mechanical and electrical equipment

.

n see sq/12 s - os
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105 4.2 Plant-specific medianical fracturing Complete ' 4/30/M
(new. 1)analysis

106 4.2 .W1M_11ty d seisade andd IDCA Ca plets 4/2c/84
(mer.1)1anding oraluation

107 4.2 Minimal post-irradiation fuel C e late 6/29/84
surveillance program

108 4.2 Gadolina thermal cordactivitiy Ccglate 6/29/84
equation

CS ate 8/20/84l

109a 4.4.7 ,1MI-2 Itent II.F.2

109b 4.4.7 1MI-2 ItsutII.F.2 Ctuplete 8/20/84-

110a 4.6 Functional design of reactivity Couplate 8/30/84
(ame. 1)control systems

110b 4.6 ninctional design cf reactivity Ccaplete 8/30/84
(Rev. 1)control systems

lila 5.2.4.3 Preservice irspection gregrant CW ate 6/29/84l

(ccuponents within reacter pressure
beundary)

111b 5.2.4.3 Preservice iiWien progrant Ccaplets 6/29/84
(ccuponents within reactor pressure
boundary)

I 111c 5.2.4.3 Preservice icWien program Ccsplets 6/29/84
(ctmponents within reactor pressare
boundary) .

;

112a 5.2.5 Reactor coolant. pressure boundary complets 8/30/94
(Asv.1)leakage detection

112b 5.2.5 anactor coolant pressam boundary Caplete
)- d.t.ct a

.

n see Sc/12 to - gs
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112c 5.2.5 Reactor coolant prosaure boundary Ccaplete 8/30/84
leakage detection (Rev. 1)

112d 5.2.5 Reactw coolant pressure boundary Caplete 8/30/94
leakage detection (Rev. 1)

112e 5.2.5 Reactor coolant pressure knundary Ocuplete 8/30/84
leakage detection (Rev.1)

113 5.3.4 GE procedure applicability Ocuplete 7/18/84

114 5.3.4 Crumpliance with NB 2360 of the Stammer Complete 7/18/84
1972 Addenda to the 1971 ASME OxSe

115 5.3.4 Drep weight and Charpy v-notdt tests Caplete 9/5/84
fz closure flange materials (Rev. 1)

; 116 5.3.4 Charpy v-notch test data fz base Omplete 7/18/84
| materials as used in snell course No. 1
|

| 117 5.3.4 Ompliance with NB 2332 of Winter 1972 Caplete 8/20/84
' Addenda of the ASME Cbde

118 5.3.4 Imad facters and neutron fluence fm Complete 8/20/B4
| surveillance = P Hes

119 6.2 1MI iten II.E.4.1 Otmplete 6/29/84

120a 6.2 1MI Itan II.E.4.2 Caplete 8/20/84
.

120b 6.2 1MI Item II.E.4.2 Ozplete 8/20/84

121 6.2.1.3.3 Use of NURErr-0588 ; Caplete 7/27/84

122 6.2.1.3.3 Temperature profile Caplete 7/27/94

123 6.2.1.4 Ritterfly valve cperation (post Caplete 6/29/84
accident)

i

i

M 384 80/12 11'- gs
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124a 6.2.1.5.1 NEY shield annulus analysis Complets 8/20/84
(Rev. 1)

124b 6.2.1.5.1 mrv shield annulus analysis amplete s/20/84
(Rev.1),

124c 6.2.1.5.1 RPV shield annulus analysis Omplets 8/20/84
(Rev.1)

1

125 6.2.1.5.2 Desigri drywell head differential Complets 6/15/84
:

126a 6.2.1.6 Radiadant position indicators for Quplets 8/20/84
vacuian breakers (and w.M room.

alamm)

126b 6.2.1.6 andundant position indicators for Omplete 8/20/84
vacuts breakers (and control roam
alarms)

127 6.2.1.6 operability testing of vacuts breakers completin 8/20/84
(Rev.1)

128 6.2.2 Air ing'estion Quplete 7/27/84

129 6.2.2 Insulation ingestion Couplets 6/1/84

130 6.2.3 Potential bypass leakage paths Omplete 9/13/84

131 6.2.3 hkainistration of secondary contain- Omplete /$8)'8h
ment openings

r ;

132 6.2.4 Contairment isolation review Omplate 6/15/84l

133a 5.2.4.1 Omtainment purge system Omplets 8/20/84

133b 6.2.4.1 Contairment purge systemi Completa 8/23/84

133c 6.2.4.1 Contairment purge systant Caglets 8/20/84

|

n see scV12 12- go
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134 6.2.6 Contairumort leakage testing Complete 6/15/84

1 35 6.3.3 IPG and IPCI injection valve Canplete 8/20/84
interlocks

136 6.3.5 Plant-specific IDCA (see Section Complete 8/20/84
15.9.13) (Rev. 1)

137a 6.4 Centrol roan habitability Complete 8/20/84

137b 6.4 Control roan habitability Couplete 8/20/84

137c 6.4 Control roan habitability Canplete 8/20/84

1 38 6.6 Preservice inspection program for Ccaplete 6/29/84
Class 2 and 3 camponents

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

140a 9.1.2 Spent fuel pool storage Ccmplete 9/7/84
(Rev. 2)

140b 9.1.2 Spent fuel pool storage Canplete 9/7/84
(Rev. 2)

.

140c 9.1.2 Spent fuel pool storage Ccaplete 9/7/84
(Rev. 2)

140d 9.1.2 Spent fuel pool storage Canplete 9/7/84
. Rev. 2)(

'

141a 9.1.3 Spent fuel cooling and cleanup Complete 8/30/84
system ; (Rev. 1)*

141b 9.1.3 Spent fuel cooling and clearup Complete 8/30/84
systaan (Rev. 1)

141c 9.1.3 Spent fuel pool cooling and cleanup Camplete 8/30/84
systen (Rev. 1)

*
4
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ATU O9E!NT l-(Cont'd)

DSER R. L. MITIL 10
OPEN SECTICN A. SO M NCER

TIEM NUMEER SUR7ECT STATUS LETIER DAIED

141d 9.1.3 Spent fuel pool cooling and cleamp Cmplete 8/30/84
system (Rev.1)

141e 9.1.3 Spent fuel pool cooling and clearup Cmplete 8/30/84
- systen (Rev. 1)

141f 9.1.3 Spent fuel pool cooling and clearup Camplete 8/30/84
system (Rev. 1)

141g' 9.1.3 Spent fuel pool cooling and cleamp Couplete 8/30/84
system (Rev. 1)

142a 9.1.4 Light load handling system (related Complete 8/15/84-
to refueling) (Rev. 1)

142b 9.1.4 Light load handling systan (related Cm plete 8/15/84
to refueling) (Rev. 1)

143a 9.1.5 Overhead heavy load handling Cmplete 9/7/84

143b 9.1.5 Overhead heavy load handling complete 9/13/84

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

144b 9.2.1 Station service water system Couplete 8/15/84
(Rev. 1)

144c 9.2.1 Station service water system Canplete 8/15/84
(Rev. 1)-

'145 9.2.2 ISI progran and functional testing Closed 6/15/84
cf safety and turbine anxiliaries. (5/30/84-
cooling systems Aux.Sys.Mtg.)*

146 9.2.6 Switches and wiring associated with closed 6/15/84
HPCI/RCIC torus suction (5/30/84-

Aux.Sys.Mtg.)
!

!
I.

I

%
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147a 9.3.1 Ocupresand air systems ccmqplate 8/3/N f
(Rev 1)

4

14 2 9.3.1 Ozqpressed air systems Ccaplate 4/3/84
(Rev 1)

147c 9.3.1 Cupressed air systems Ccamplets 8/3/84
(Rev 1)

.

147d 9.3.1 Ocupressed air systems M iate 8/3/M
(Rev 1)

.

148 9.3.2 Post-accident sampling system Ccsqplets 9/12/84
(II.B.3) (Rev. 1)

lea 9.3.3 squipment and floor &ainage' system Ccuplate 7/27/84'

leb 9.3.3 squipment and floce &ainage system C W ate 7/27/84l

150 9.3.6 Primary contairment irstrument gas Couplete 8/3/84
(Rev. 1)system

151a 9.4.1 Control structure ventilation system Complete 8/30/84
(Rev. 1)

151b 9.4.1 Centrol' structure ventilation system Coupleto 8/30/84
" (Rev. 1)

152 9.4.4 Radioactivity sonitoring elements Closed 6/1/84
(5/30/84-

| Aux.Sys.Mtg.)
i

153 9.4.5 Engineered safety features ventila- C i ate 8/30/84l'

(Rev 2)tien system
,

i

154 9.5.1.4.a Mstal rotf eck construction Ccaplate 6/1/84
classificiation

.

155 9.5.1.4.b Ongoing review cf safe shutdown IWC Action
capability .

156 9.5.1.4.c Ongoing review cf alternate stutdown MIC Action
capability

'

M 704 80/12 15 - gs
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ITEM NUMEER SUR7ECT STMUS IAT11||R IRTED

157 9.5.1.4.e Cable tray protection C aplete 8/20/84
,

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

159 9.5.1.5.a Primary and secondary power mapplies Caplete 6/1/84
for fire detection system

160 9.5.1.5.b Fire water ptmp capacity Ccaplete 8/13/84
161 , 9.5.1.5.b Fire water valve supervision C aplete 6/1/84

104 9.5.1.5.c Deluge valves Caplete 6/1/84

163 9.5.1.5.c Manual hoes station pipe sizing C m plete 6/1/84

164 9.5.1.6.e Remote stutdown panel ventilation Complete 6/1/84

165 9.5.1.6.g Etnergency diesel generator day tank C oplete 6/1/84
protection

166 12.3.4.2 Airborne radioactivity nonitor Conglete '9/13/84 '

(Rev. 2)positioning -

,

167 12.3.4.2 Portable continuous air nonitors C mplete 7/18/84

168 12.5.2 Equipnerit, training, and gesidores Canplete 6/29/84
for irplant iodine instrumentation

169 12.5.3 Guidance of Division '3 Regulatory Complete 7/18/84
Guides

-170 13.5.2 Procedures generation package Canplete '6/29/84
submittal

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

!

172 13.5.2 PGP erundtnant Caplete 6/29/84

173 13.5.2 Procedures covering abnormal releases Complete 6/29/84
of radioactivity

1

M P84 80/1216 - gs
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|
I

174 13.5.2 Resolution explanation in FSAR of Casplete 6/15/84
DEI Itaus I.C.7 and I.C.8

175 13.6 Physical security Open

176a 14.2 Initial plant test progran Caplets 8/13/84 |

176b 14.2 Initial plant test progran complete 9/5/84-

(Rev. 1)

176c 14 .2 Initial plant test progran ocuplete 7/27/84

176d 14 .2 Initial plant test program Complete 8/24/84
(Rev. 2)*

176e 14.2 Initial plant test progran ocuplete 7/27/84

176f 14.2 Initial plant test progran ocuplets 8/13/84

176g 14.2 Initial plant test program Complete 8/20/94

176h 14.2 Initial plant test progran ocuplete 8/13/84
,

1761 14.2 Initial plart test progran Ocuplete 7/27/84

177 15.1.1 Partial feeduster heating Complete 8/20/84
(Rev. 1)..

,

178 15 .6.5 IOCA resulting frt:st spectrum of MtC Action
pos*n1 M piping breaks within RCP

179 15.7.4 Radiological consequences of fuel NRC Action
i

handling accidents .
'

u
I r
I

!

i 180 15.7.5 spent fuel y &cp accidents tec Action
l

181 15.9.5 StI-2 Item II.K.3.3 Caugdete 6/29/84
'

*

.

182 15.9.10 stI-2 Itan II.K.3.18 Caplete 6/1/84

183 18 Hope Creek DQt!R Omelete S/15/84. .

|

I

-
,
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184 7.2.2.1.e Failures in reactor vessel lagel Couplate 8/1/84
(Rev 1)sensing lines

185 7.2.2.2 Trip system sensors and cabling in complets 6/1/84
turbine tasilding

186 7.2.2.3 Testability d plant protection Ca plete 8/13/84
(Rev. 1)systems at gewer

187 7.2.2.4 Lifting d Imadu to perfone surveil- Couplets 8/3/84
lance testing

188 7.2.2.5 Setpoint methodology Comp 1ste 8/1/84

189 7.2.2.6 Isolation devices Caplete 4/1/84-

190 7.2.2.7 Regulatory Guide 1.75 Ctsplate 6/1/84

191 7.2.2.8 Scrami discharge volune Complete 6/29/84

192 7.2.2.9 Reactor modo s# itch Complate 8/15/84
(ney. 1)

193 7.3.2.1.10 Manual initiation d safety systems Ccaplete 8/1/84

194 7.3.2.2 Standard review plan deviations Ccuplate 8/1/84
(Ret 1)

195a 7.3.2.3 F.ae e d ection/umter filled Complate 8/1/84
instrument and sampling lines and-

cabinet tauperature control'
,

'
.

195b 7.3.2.3 F. a = e irmAuster filled' Ccaplate 4/1/84
instruunnt and anspling lines and
cabinet temperature control

196 7.3.2.4 Sharing d common instrument taps Camplate 8/1/84

197 7.3.2.5 Micrtprocessor, multiplaser and ccuglate 8/1/84
(Ret 1) -

computar systese
|

'

|
r

.
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198 7.3.2.6 1NI Itas II.K.3.18-ADS actanation Chuplate 8/20/84

199 7.4.2.1 IE talhtin 79-27-Loss of, nereclass Caplate 4/24/04
IE instrumentation ard control pcuse (Rev. 1)
systsui tass daring qperation

200 7.4.2.2 Remote shatdoun system Caplate 8/15/84
(Rev 1)

201 7.4.2.3 BCIC/leCI interactions complets 8/3/84

202 7.5.2.1 Imvel sorsurement errors as a result Complate 8/3/tl4
of erwircreantal tauparature effects
at Invol instrumentaticm reference
InG -

203 7.5.2.2 Regulatory Guide 1.97 Caplete 8/3/84

204 7.5.2.3 1MI Itemi II.F.1 - Accident nonitoring Complete 8/1/84

205 7.5.2.4 Plart process ctmputer system Complete 6/1/84

206 7.6.2.1 High possure/ low pressure interlocks Couplete 7/27/84

207 7.7.2.1 HELBs anil consequential control system Complete 8/24/84
(Rev. 1)failures

,

208 7.7.2.2 maltiple control systee failures Cceplate 8/24/84
(Rev. 1)-

209 7.7.2.3 Credit for net-safety related systess Couplete 8/1/84
(Rev 1)in Chapter 15 cf the FSAR

210 7.7.2.4 Transient analysie recording systaan Ccuplate 7/27/84

211a 4.5.1 Centrol red drive' structural setorials complets 7/27/84

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

211c 4.5.1 Control red dreive structural setarials ccupists 7/27/84

:

.
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211d 4.5.1 Omtrol red &ive structural seterials Omplete 7/27/84

211e 4.5.1 Omstrol rod &ive structural saterials Omplete 7/27/84
I

. 212 4.5.2 moactor internals seterials Omplate 7/27/34 |

213 5.2.3 Reactor <mlarit pressure boundary Caplete 7/27/84
material

214 6.1.1 Bigineered safety features materials complete 7/27/84

215 10.3.6 Main stama and foodwater system Complete 7/27/84
untarials

'

216e 5.3.1 moactor vessel materials cuplete 7/27/84

216b 5.3.1 moactor vessel anterials Omplete 7/27/84

217 9'.5.1.1 Fire protection organization Ccuplete 8/15/84

218 9.5.1.1 Fire hazards analysis Caplete 6/1/84

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

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

:

| 221 8.2.2.1 Physical separation.of offsite Complete 8/1/84
transmission lines

| 222 8.2.2.2 Desigt provisions for M lish.- Casplete S/1/84
ment of an offsite power source-

L' 223 8.2.2.3 Independence of offsite circuits Omplat8 9/13/84

between the swi 4 M and class IE (Rev. 1)

buses

224 8.2.2.4 Omman failure mode between ensite complete 8/1/84f'
|

and offsite power circuite'

.

e

i
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225 8.2.3.1 Testability d automatic transfer of Ca plete 4/1/84
power from the rww=1 to preferred
power source

225 8.2.2.5 Grid stability Ctuplete 4/13/84
(Rev.1)

227 8.2.2.6 Capacity and copsbility of offsite Cesplate 8/1/84
ciraaits

23 8.3.1.1(1) vbitage &cp during transient condi- Complete 8/1/84

tiens

229 8.3.1.1(2) Basis 'for using bus voltage versus Cogista 8/1/84
actual connected Iced voltage in the
voltage dry analysis

230 8.3.1.1(3) Clarification d Table 8.3-11 Ca plets 8/1/94

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

; 232 8.3.1.l(5) Iced configuration used for the Ccuplets 8/1/84
voltage &cp analysis

233 8.3.3.4.1 hriodic system testing Ccaplete 9/13/84
(Rev. 1)

234 8.3.1.3 Capacity and capability d anoite Caiglete 4/1/84
AC power supplies and use of ad-
ministrative controls to prevent
overloading d the diesel generators

235 8.3.1.5 Diesel generators load acceptance Couplets 9/13/84
(Rev. 1)tMt

235 8.3.1.6 r* MHanas with ' position C.6 cf Ccuplete 4/1/04

IG 1.9

237 8.3.1.7 Decription cf the load sequencer Ccuplets 8/1/84

238 8.2.2.7 Sequencing cf loads en the effsite Complate 8/1/84

power system

-

.
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2 39 8.3.1.5- Testing to verify 808 minionsa c=atate 4/15/84
galtage

240 8.3.1.9 Osgliance with SS-P89-2 Ceeplate 8/1/34.

241 8.3.1.10 Imed acceptance test after prolonged Ccuplets 9/13/84
no Iced cperation d the diesel (Rev. 2)

generator

242 8.3.2.1 Ocupliarce with position 1 of Regala- Complets 9/13/84
(Rev. 1) ;tory Guide 1.13

!

243 8.3.3.1.3 Protection ce galification of Class C antate 9/13/84 |
1R egaissent from the effects of (Rev. 1) |

fire mappression systems -

244 8.3.3.3.1 Analysis and test to demonstrate Complete 9/13/84
(Rev. 2)adegaacy of less then specified

separation

245 8.3.3.3.2 The uso d 18 versus 36 inches d Complete 8/15/84
(nov. 1)separation between raceways

246 8.3.3.3.3 Specified separation d raceways by Completa 8/1/84 |

analysiis ard test

2 47 8.3.3.5.1 Cupability d penetratione to wit}r- C= alate 9/13/84
(Rev. 1)stand long duration short circuits

at less then amnima or worst case
short circuit

| 248 8.3.3.5.2 separation d penetration primary Camplets 8/1/84
'

and hockig protections

26 8.3.3.5.3 the use d bypassed thermal over3ced Casplete 4/1/84

y migo devices for penetration
protectione-

250 8.3.3.5.4 susting d fuses in accordance with Ccuplete 8/1/84

m.a. 1.63

1

9
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251 8.3.3.5.5 Fault current analysis for all Omuplets 8/1/84
.-f 4'*ive penetration circuits

252 8.3.3.5.6 The use of a single breaker to provide 0$ets V1/84 i
'

penetratica r A tion ,

253 8.3.3.1.4 Caenitment to poi.ect all Class lE Omqplete 9/13/84
equigment fram external hasards versus (Rev. 1)
only class la equipment in me division

254 8.3.3.1.5 Protection of class lE power supplies Complets 8/1/84
from failure of unqualified class lE .

loads

255 8'.3.2.2 Battery specity Caplete 8/1/84

256 8.3.2.3 Autamatic trip of Iceds to maintain complete 9/13/84
sufficient battery capacity (Rev.1)

257 8.3.2.5 Justification for' a 0 to 13 second Ocuplete 9/13/84
(Rev- 1)load cycle

258 8.3.2.6 Design and qualification of DC couplete 8/1/84i
'

system loads to operate between
miniman and maximam voltage Invels

259 8.3.3.3.4 Use of an inverter as an isolation omplete 8/1/84
device -

.

260 8.3.3.3.5 Use of a single breaker tripped by Ccaplete 9/13/84
(Rev. 1)a IACA signal used as an isolation

'device

261 8.3.3.3.6 Autmatic transfer of Iceds and omqplete 9/13/84
(Rev 1)

| intereennection between redundant
divisions'

262 11.4.2.d solid wasta control program ocuplets 8/20/84
.

.

|

\
-

,

n ned 8 vla as- e. - :
)

!
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263 11.4.2.e Fire pation Sor solid redunste amplete V13/94
storage area

'

264 6.2.5 Sources of cuygen Complets 4/20/84 |

265 6.8.1.4 EEF Filter Testing Omplets 8/13/84

266 6.8.1.4 Field leek tests Ocaplete S/13/84
'

267 6.4.1 control team tcaic chemieni complets 8/13/84
detectors |

268 Air filtration mit emins O g lete 9/13/84

h/84 |
269 5.2.2 code a sas N-242 and N-242-1 omplate

i

270 5.2.2 code case N-252 Omplate 8/20/84 |

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

<

'

TS-2 4.4.4 Single recirculation Icep operation Open

TS-3 4.4.5 Core f1'ow monitoring for crud effects emplets 6/1/84
.

TS-4 4.4.6 Icose parts monitoring syst e Open

o

L TS-5 4.4.9 Natural circulation in normal Open

|
operation

! TS-6 6.2.3 secondary contairment negative Open
rpressure

15-7 6.2.3 Inlaskage and draudom time in open

=ar== tan contaiment

TS-8 6.2.4.1 Imekage integrity. testing open

TS-9 4.3.4.2 BOCS subsystem periodic ccaponent open ,

|testing-

|
|

*
;.

; |

N 704 S W12 24= go
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19-10 6.7 selv Isakage rate

TS-11 15.2.2 Arallability, schi*_=, and testing Open
of turbine bypass system

15-12 15.6.4 Primary coolant activity

K-1 4.2 Fuel rod internal pressure criteria Ocaplete 4/1/84

K-2 4.4.4 Stability analysis sisdtted before open
second-cycle operation

.
.

*.

S
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9/13/84ATTACHMENT 2 DATE:

DRAFT SER SECTIONS AND DATES PROVIDED

SECTION DATE SECTION DATE

3 .1
3.2.1 11.4.1 See Notes 1&5
3.2.2 11.4.2 See Notes 165
5.1 11.5.1 See Notes 165
5.2.1 11.5.2 See Notes 165
6.5.1 See Notes 165 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 i

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 Notes 165
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 Notes 365

| 10.4.3 See Notes 3E5
'

L 10.4.4 See Note 3
l 11.1.1 See Notes 165 Notes:

11.1.2- See Notes 165
11.2.1 See Notes 165 1. Open ' items provided in
11.2.2- See Notes 165 letter da'ted July 24, 1984
11.3.l' See Notes 165 (Schwencer to Mittl)
11.3.2 See Notes 165

2. Open items provided in
June 6,1984 meeting ;

\

|
3. Open items provided'in i

April 17-18, 1984 meeting
CT:db

: 4. Open items provided-in ,

May 2, 1984 mating j
'

'

5. Draft SER Section provided !
'

in letter dated August 7,,
1984 (Schwencer to Mitti) ,'

|

MP 84 95/03 01 1

|
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Dato 9/13/84
ATPACIDGMT 3

*

OPEN DSER

ITEM SECTION SUBJECT

Sa,b,d 2.4.5 Wave Limpact and runup on service water intake .

, structure
?

143b 9.1.5 Overhead heavy load handling

166 12.3.4.2 Airborne radioactivity monitor positioning

223 8.2.2.3 Independence of offsite circuits between
the switchyard and class lE buses

233 8.3.3.4.1 Periodic system testing

235 8.3.1.5 Diesel generators load acceptance test

241 C.3.1.10 Load acceptance test after prolonged no load
operation of the diesel generator

242 8.3.2.1 Compliance with position 1 of Regulatory Guide
1.128

'243 8.3.3.1.3 Protection or chtalification of class 1E
equipment i' rom the effects of fire
supression systems

<

244 8.3.3.3.1 Analysis and test to demonstrate adequacy
~

of less than specified separation
'

247 8.3.3.5.1 Capability of penetrations to withstand
long duration short circuits at less than
maximum or worst case short circuits*

253 8.3.3.1.4 Commitment to protect all class 1E equipment
from external hazards versus only class
lE equipment in one division

.

256 8.3.2.3 Automatic trip of loads to maintain
. sufficient battery capacity -

257 8.3.2.5 Justification for a O to 13 second load cycle

260 8.3.3.3.5 Use of a single brgaker tripped by a LOCA
signal used as an isolation device

261 8.3.3.3.6 Autcmatic transfer 'of loads and interconnection
,'.between redundant divisions

268 Air filtration unit drains
,

Question No. FSAR Section
430.141 9.5.8

430.143 9.5.8

640.11 14.2
,

.
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OHCGS

DSER Open Item No . 5 a , b and d ( DS ER Se ctio n 2. 4. 5 )

WAVE IMPACT AND RUNUP ON SERVICE WATER INTAKE STRUCTURE

The applicant has analyzed the wind waves that would traverse
plant grade coincident with the PMH surge hydrograph and runup
o'n safety-related facilities. These calculations were based on
the assumption that wind waves would be generated in the Delaware
Estuary and progress to the site. As the surge level would
b eg in ~ to rise , r e sulting from the approaching eye of the
postulated hurricane, the wind speed would progressively change
directior. from the southeast clockwise to the west. Waves
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 faces
of the safety-related structures in the power block. The
applicant has stated that the southern f ace of the Reactor
Building and the Auxiliary Building are designed for a flood
protection level af 38.0 f t msl or 3.2 f t above the maximum
calculated wave runup height of 34.8 f t msl and the other
exposures of safety-related structures have a flood protection
level of 32.0 f t msl or 1 ft above the maximum calculated wave
runup height of 31.0 f t mal.

.

The staf t 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 ( dept h-limited)
as those that traverse plant grade.

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 has not indicated whether the water-tight doors are
de sig ned to withstand either the combined loading ef fects of
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 impact
of a barge propelled by winds and waves associated with a
hydrologic event that floods plant grade.

I

'

Based upon its analysis according to SRP 2.4.5, the staff
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 f t msl for the remaining safety-related
structures within the power block meets the requirements of '

Regulatory Guide 1.59. Until additional information and analysis

K51/2-15 5-1
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DSER Op7n Item No. 5 a, b end d (Cont'd)

are availab1|e, the staf f cannot conclude that the flood pro-
t'ection level of El. 32.0 f t ms1 for the Service Water Intake
Structure meets the requirements of Regulatory Guide 1.59.
Based on its analysis, the staf f cannot conclude that the plant
meets the requirements of GDC 2 with respect to the hydrologic
aspects of Probable Maximum Surges and Seiche Floooing.

RESPONSE

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

As a result of discussions with the N C staf f, the response to
Question 410.69 has been revised and ollowing summary calcula-
tions have been submitted under separate cover

1. Analysis of overtopping of service water intake structure.
*

*
2. Runup on the east face of the service water intake

structure.
I

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

i

:

I

|

!
!

i

|

|
|
'
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+
HCGS FSAR

QUESTION 410.69 (Section 9.2.1)

Provide a figure ( s) in the FSAR which shows the protection of
the station service water system from the flood water (includ-'

ing wave ef fects) of the design basi's flood.

RESPONSE

The general arrangement of the intake structure is provided
in Figures 1. 2-40 a nd 1. 2-41. Section AA of Figure 1. 2-41 is
reproduced here as Figure 410.69-1 which identifies the water-
tight areas and the walls 'and slabs designed to accommodate<

flood loads. As de sc rib ed 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 (PMH). Such waves could overtop i

the roof of the western portion of the structure at elevation
128 feet. However, a rigorous analysis has been per6ormed to
determine the depth of water in the low area (elevation 122.0
feet) af ter wave impact and to confirm that water does not '
enter the building 'through the air intake control dampers

; (bottom elevation 128.5 feet). There6cre, 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 PMH. According to Table 2.4.6, the maximum
wave elevation for the north side of the intake structure is a

26.3 feet MSL ( elevation 115.3 fee t ) due to a postulated mul-.

tiple dam break. Therefore, flood protection of the north+

exterior wall to elevation 121.0 feet is adequate.
,

On the east side of the intake structure, the maximum wave

: run-up elevation due to the PMH equals 122.3 fee t. This ele-
vation is due to a 1% wave traveling in the direction of Fetch
"A". Fetch A, which is rotated about 15 degrees from Fe tch 1i

j' ( as shown in Figures 410. 69-2 and 410. 69-3 ) , is chosen to maxi-
mize the wave run-up elevation. , Elevation 122.3 fee t exceeds
the elevation of the bottom of the RVAC exhaust openings at
elevation 122.0 feet by 0.3 feet. Curbs will be added at the

; bottom of these openings to prevent water from entering into
the building.

In addition the following assessments have been made to confirm
the adequacy of the structure and -interior components 6or the
overtopping wave s

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

b. The roef 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

410.69-1-
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RESPONSE - cont' d - f
i

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

:

c. All Seismic Category I components 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 which
are fully protected against the flood wa ter level.

e. A condition was postulated where suspended moisture
enters 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 f unction as required.

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

i

.

r

s

t

.

410.69-2-
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dope Crcek Gener: ting Station

Analysic cf Overtoppina ef Sr.rvic7 Weter Intrke Structura.

I. Wave Calculations

. Wave heights and periods as well as still-water levels and runup.o
elevations are as given in Table 2.4-10s 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.

o Equations from weggel (1976) were used for the overtopping
calculations.

Q =(e Os* Ho') exP h "k*h lo9e Y.*(~f h
'

vo,, = Ud(if taa(E9-

,a
N $ T*

e st. n 21

. El. I28E a y ,

160',

l

where E was taken as 1/27 in order to maximize the value of Qo*o
(see Figure 6 of Weggel's paper) .

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

o Conservative assumptions in calculating overtopping rates were:

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

structure.
|

It was assumed that the train of waves was made up of all 1%-

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.

|

W = 1.0 + Wp(& + 0.I)sme

-1

i
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In neking the wind adjustment the facter Wg was aaruned to be. .

2.0 fsr cashora winds greator than 60 mph. The anglo 0 was 90*.

After adjustment for wind the overtopping rates were adjusted for fo
angle of attack by multiplying the overtopping rate by the sin of '

- the angle between the fetch vector and the wall.

III. Nazians water surface elevations were calculated by backwater
calculation starting from the north end of the roof.

The separate overtopping rates were added and the total was assumedo
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||6fSC * 32.2

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.
*
.

2dQ*dX *k 2'
NM* ~

Jg.32,2.yg ,

Calculations were performed moving upstream starting with the deptho ,

at the north end.

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

The maximum water surface elevation reached was 126.9 for the fetcho
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 shead 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 maximizes the surge height. Depth ahead of the
surge was assumed to be 1.0' and does not have a really significant
affact 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
elevation 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.

.

2
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Leo coefficienta of 0.5 ct the catranca to the air intake openingo
and 0.5 ct the band (sea attached cketch wera as:umed),

- Velocity at the edge of the 128.5 elevation roof section waso
calenisted assuming critical depth there and was increased by 50%
for reasons of conservancy.

o The velocity approaching the entrance to the air intake chamber was
calculated using the energy equation and neglecting losses,

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

o Ifeadloss through the screens was neglected.
j

o The maximum elevation achieved was calculated to be 126.3 or well
below the 128.5 elevation at which water could flow into the
building. ' a'

,

; o A separata' analysis was made using a one-dimensional nomentua
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 i
'kinetic energy at elevation 124 without energy loss. The

one-dimensional energy analysis, assuming a flow rate gf 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
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.

.

3
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Calculation Susaary,,

Runup on the East Face of the
Service Water Intake Structure
Hope Creek Generatina Station

The attached Figure 1 shows the fetches considered for wave runup on the
service water intake structure. Fetch A which has a direction of N58*W, is
4800 feet long and passes betwsen the Salem Plant and the Hope Creek
Generating Plant.

Waves approaching the Service Water Intake Structure would be tripped by
passage over the dike at the edge of the island. The top of this dike is at
elevation 108 (PSE&G Datus).

Wave heights, still water levels, and wave lengths are assumed as given
in Table 2.4-10A of the FSAR. For Fetch A conditions we have assumed that the
incident wave characteristics, stin water level, and wind speed are the same
as for Fetch 1. Thus, the incident wave (maximum wave) has a height of 15.8
f t., period of 6.4 seconds, and a length of 180 feet. The corresponding wind
speed is 108.6 aph and the stin water level is 112.1 feet (PSE&G Datum).

In accordance with the results presented in Reference 1, the dike will
trip an large waves and it is reasonable to assume that a significant wave
height of 0.4 d win be transmitted over the dike and over Fetch A.

The bottom elevation is 101 ft. (PSE&G Datus) which makes the depth equal
to 11.1. ft. ( H2.1 - 101.0). Thus, the initial significant wave height to be
propagated along Fetch A is 0.4 * n.1 = 4.4 ft.

,

Energy will be added by wind shear along Fetch A. The energy addition
was computed in accordance with Figures 3-24 and 3-25 of Reference 2 which
give a dH/dx equal to 0.00014. For an additional fetch of 4800 f t. a total
gain in wave height would be 0.65 f t. (0.00014*4800) due to wind shear.

Energy dissipation was estimated on the basis of Figura 3-34 of Reference
2. A friction coefficient of 0.04 was assumed for the conditions along Fetch
A which will exist once the plant goes into operation. This assumption gives

a Kg value of 0.54. Thus the propagated significant wave height would be:

H = 4.4480.54 +0.65 = 3.05 ft.
Converting to a 1% wave gives:
H .0 = 1.6783.05 = 5.1 ft.l

To determine the runup of this wave on the east face of the service water
intake structure a runup coefficient of 2.0 was chosen in accordance with the
results presented in Reference 3 and shown in Figure 2.

Thus, the runup would be R = 2*5.1 = 10.2 ft. and the runup elevation
would be 112.1 + 10.2 = 122.3 ft.
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DSER OPEN ITEM No.14 3b( DSER Section 9.1.5)

OVERHEAD hiEAVY LOAD HANDLING

We cannot conclude that the overhead heavy load handling systems
are in compliance with the Phase I and Phase II criteria contained
in NUREG-0612 until the applicant provides an acceptable response
to the guidelines. The overhead heavy load handling systems do
not meet the acceptance criteria of SRP Section 9.1.5. We will
report resolution of this item in a supplement to this SER.

Guideline 2.3.1-Reactor Building CNUREG-0612, Article 5.1. 43

(Reference: DS ER Appe nd ix B , S e ct ion 2. 3.1 )

Recommenda tion : Provide for review the analyses for lif ting
the heavy loads on the ref ueling floor by the
lif ting devices that are not si ng le-f a ilur e-proof .

; - RESPONSE

FSAR Section 9.1.5 has been . revised to provide the analyses fo r [
lif ting the heavy loads on the ref ueling floor by the non-single-
f ailure-proof lif ting devices. As discussed in the telecon of
May 30, 1984, between the applicant and the NRC, the analyses
provided for the non-single-f ailure-proof lif ting devices expli-
citly address the four evaluation criteria of NUREG-0612, Section
5.1.

The following revisions to FSAR Section 9.1.5 have been made in'

response to this recommendation:*

1. The following lif ting devices and lif t points will be
upgraded to satisfy the single-f ailure-proof guidelines
of NUREG-0 612, Section 5.1.6 :

;

RPV head strongback-

Dryer and separator sling-

RPV service platform sling-

RPV service platform lif t points-

RPV head lift points-

Moisture separator lif t points-

Steam dryer lif t points' -

The design upgrade will be completed prior to fuel load .
J - The text and tables of FSAR Section 9.1.5 have been revised

to reflect this upgrade.

2. Table 9.1-19 has been added to provide a listing of the
single-failure-proof heavy load lif ting devices and the
associated heavy load' lif t points. The applicable criteria
of Section 5.1.6 of NUREG-0612 are referenced in Table,

9.1-19.

K59/3-1 143-1j
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;'DSER Open-Item No. 143 (Cont'd)
,

Guideline 2.3.2 - Other Areas ( NU REG-0612 , Ar ticle 5 .1. 51 -

.

(Reference: DS ER Appe nd ix B, Section 2. 3. 2)
L

Recommendation a. Provide equipment layout drawings with safety-
related equipment and load-target areas marked

, - -

on the drawings. .

RESPONSE

f, The safe load path drawings (revised Figures 9.1-32 through
9.1-37), together with the information in revised Table 9.1-12,
identify the safety-related equipment beneath the load path
of each heavy load handled by the non-exempt cranes and hoists
listed in revised Tdale 9.1-10. The load-target areas correspond'

to the cross-ha tched load path areas shown in Figures 9.1-32
through 9.1-37. Furthermore, Table 9.1-10 provides the FSAR .

. figure number of the plant equipment location drawing and the 8
*

area on that drawing , defined by building column lines, below
each crane or hoist to supplement the load path drawing / Table
9.1-10 information. There fore , because the load-target areast'

are' already in the FSAR, no new equipment location drawings
are provided.

,

Tne " precise identification of each safety-related equipment'

in Table 2.2" requested in item C.F on page 18 of DSER Appendix B
is provided in revised Table 9.1-12. As ag reed in the May 30, 1984

;. conference call between the applicant and the NRC, Table 9.1-12
has been revised to provide more precise equipment identification
by listing each equipment item beneath each load path on a
separate line rather than in series on the same line.
Additional information to " define the load -impact area for each
postulated load . drop" as requested in item C.1 on page 18 of
DSER Appendix B is not provided based on the May 30, 198 4 NRC4

telephone clarification referenced above. The necessary impact
' area information is already provided in TWal-e 9.1-10 and Fig uresi

i 9.1-32 through 9.1-37.

I Recommendation b. Provide evaluation for crane Nos. 15, 16,
a nd ' 17.

RESPONSE.
'

As describec in the response to Guideline 1.b on Page 22 of DSER
Appendix A, hoists number 15 (CRD Service Hoist), 16 (SACS Pumps

|

K59/3-3 143-34
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pSER Open Item No. 143 (Cont'd)
- .

Hoist) , and 17 (SACS Heat Exchanger Hoists) are classified as
non-exempt hoists. They are shown in revised TWale 9.1-12. The
safety evaluation for these three hoists is provided in revised

'' - Sections 9.1. 5. 3. 3.h , 9.1. 5. 3. 3.11, 9.1. 5. 3. 3.mm a nd TWa le <

I

9.1-12.
\
i

Recommenda tion c. If an . alternative to the NUREG-0612 criterion,;

i s u s ed , provide details to demonstrate that
the alternative criterion is consistent withi

the intent of the NUREG-0612 requirements.

RESPONSE

As noted above in the response to Guideline Recanmendation 2.3.1
for the polar crane, hazard elimination criterion "s ) hazardt has been
deleted from Table 9.1-12. Because all of the other
elimination criteria used in the table are obtained from Enclo- .

sure 3 to Reference 4 of D3ER Appendix B, no alternatives to the :

published NRC criteria are used in revised Table 9.1-12.

l

.

|
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-

Guideline 2.3.3 - Single-Failure-Proof Handling Systems
[NUREG - 0612, Article 5.1.61

(Reference: DSER Appendix B , Section 2. 3.3 )

Recommenda tion a. Provide additional information to demonstrate
that every guideline of NUREG-0554 related to
the polar crane is satisfied.

RESPONSE

The additional information is provided in revised Table 9.1-13.

S,

Recommendation: b. List all the sing e-failure proof lif ting
devices and the sciated lif t points. Provide
additional details to substantiate the single- ,

f ailure-proof status of the items that are not
adequately addressed.

RESPONSE

As discussed above in the response to Section 5.1.4, Tablo 9.1-19
has been added to provide a listing of the single-failure-proof
neavy load lif ting devices and the associated heavy load lift
points. The' applicable criteria of Section 5.1.6 of NUREG-0612
are referenced in the tWale. When calculating the design factors
of safety for determining compliance with NUREG-0612, the combined
maximum dynamic and static loads were used. As shown in Table
9.1-19 several lif ti ng devices and lift points will be upgraded
to be single-f ailu e-proof. The design details are not yet known, bu.t
the lif ting devices and lift points will satisfy the single-failure-
proof guidelines of NUREG-0612, Section 5.1.6.

The design of the HCGS RPV head strongback and the HCGS dryer
separator sling is the same as the design of the corresponding
WPPSS - Nuclear Pl7nt No. 2 and Limerick Generating Station
special lifting devices. The planned upgrade of these two
HCGS devices includes as a minimum the modifications of these
lifting devices that were agreed to by the NRC for the WPPSS -
Nuclear Plant No. 2.

K59/3-5 143-5
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TitleTable No.

Fuel Pool Cooling and Cleanup System and Torus9.1 1 Water Cleanup System Design Parameters

Fuel Pool Cooling and Cleanup System He'at Removal'

9.1-2 Capacity and Makeup Requirements

Fuel Pool Cooling and Cleanup System and Torus :

9.1-3 Water Cleanup System Failure Medes and Effects
Analysis
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'
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Under Reactor Vessel Servicing Equipment and Tools i

9.1-9i
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! 9.1-10

'
,

9.1-11 Reactor Building Polar Crane Data
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HCGS FSAR
'

valve operator fe'on one of the control valves in the
feed lines to the offgas recombiners, carries it to the
hatch in the valve cell, and lowers it to a maintenance
cart in the the access corridor at elevation 54 feet. |Each valve operator weighs 943 pounds.'

I
<

9.1.5.3 Safety Evaluation
;

All of the OHLHS cranes are evaluated in Table 9.1-10 withrespect to whether they carry heavy loads over safety-related
equipment located under the load path or on the next lower'

Table 9.1-10 escludes from further evaluation thoseelevation.OHLHS cranes that have no safety-related equipment below their
i

load paths or only handle loads lighter than 1200 pounds although ,

their design capacity is greater. >
-

Those OHLHS cranes not excluded in Table 9.1-10 are listed inTable 9.1-12 along with the loads they carry, the lifting device,
'

if any, for each load, and the safety-related equipment beneathHazard elimination criteria are applied to eachthe load path.
load handling situation identified in Table 9.1-12 to determineAll equipment
if it can be excluded from further evaluation.hatch load handling situations are dealt with in compliance with

.

the guidelines of NUREG-0612.

Application of the NUREG-06'12 guidelines, the exclusion criteria
in Table 9.1-10, and the hazard elimination criteria in
Table 9.1-12 show that there are no remaining OHLMS for which
heavy load drops sight prevent safe shutdown or decay heati

' lioactivity release, or esposeremoval, cause unacceptable :
spent fuel. The safe load p. ss for the OHLHS load situations in y
Table 9.1-12 are presented on Figures 9.1-32 through 9.1-35. +\1

f,ru.L.-n-

9.1.5.3.1 Reactor Building Polar Crane g g g,7
w..

The reactorFigure 9.1-32 shows the load paths for this crane. '

building polar crane is the only one of the OHLHS cranes, that is
physically capable of carrying heavy loads over irradiated fuel.
Both the main and auxiliary hoists are single-failure proof.
Trolley and bridge travel limit switches, plus a set of bridgestops on the rail and main trolley stops near the middle of the
bridge, together ensure that the main' hoist cannot travel over '

the fuel pool. Figure 9.1-31 shows the main hook exclusion area.
The cask loading pit is outside the esclusion area and separate
from the spent fuel pool. The spent fuel cask, therefore, can ,,

I

'

9.1-86

1
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(Ref 9.1.5.3) INSERT 1

Additional drawings showing plan and elevation views of the
reactor building and other areas are provided in the general
arrangement drawings and equipment location drawings provided
in FSAR Section 1.2.

(Ref. 9.1.5.3.1) INSERT 2

Table 9.1-15 presents a failure mode and ef fects analysis for
the reactor building polar crane.

!
5

.

K59/6
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The cask isnot accidentally drop into the spent fuel pool.
moved directly between the hatch, the cask washdown area, and the
cask loading pit on the refueling floor, as shown on the load
path drawing, Figure 9.1-32.

Some safety features of the polar crane design are discussed in
Section 9.1.5.2.1. In addition, the crane is designed to Seismic
Category I criteria so that either hoist will retain its loadManually engaged anti-derail devices onduring and after a SSE.
both trolleys secure the trolleys when not in use and prevent
rolling during an earthquake. Flat plate earthquake restraints
welded onto the bottom of the girder end ties transfer the
seismic loads to the reactor" building wall through the crane
rail.

The single-failure proof aspects of the polar crane design
include complete redundancy for the sheaves, ropes, reeving,
reducing gears, holding brakes, and other load path components of |

both the main and auxiliary hoists.

Figure 9.1-30 illustrates the single-failure proof auxiliary
hoist design. The load is supported by the hook and twoThe two separate loadshackles, one on either side of the hook.
paths fr9m the hook and shackles extend through the four sideEach of the two plates on
plates up to two separate sheave pins.either side of t.he load block is designed to support the designEach
load. The trunnion applies the hook load to all 4 plates.
shackle applies the hook load to the two side plates on its side.EachThe side plates transmit the load to the two sheave pins.The block
pin holds a sheave that is reeved independently. housing includes two through-bars that are designed to catch theEachwire ropes and/or sheaves if a sheave or sheave pin fails.
sheave is independently reeved to the hoist drum, where the ropes
are dead-ended to the drum.

.

Table 9.1-13 presents a point-by-point comparison of the reactor
building polar crane design with the criteria of NUREG-0554,
Single-Failure Proof Cranes for Nuclear Power Plants. (

DMA
Reactor Building Polar Crane Lifting Devices -9.1.5.3.2

,/ hiting devices used by the poljmcrane are listed inThe special-Itfting devices, as defined byN-

; Table 9.1-12. -d
(+NUREG-0612,arelisted-inTable9.1-14alongwiththeetzt;h

: /

/ 200 rit? ?d m.'--U70 : f the design safety f acto'

~_1i:/4

/ ETe $sc,m N 9, /,5,3, 9sOE
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:

A single-failure proof spent fuel shipping cask lifting de ce
nts of i

cnd cask lift point design in accordance with the requir
'

NUREG-0612 will be selected for HCGS.

accordanceA single-failure proof conventional sling selected a fuel poolis used to liftwith NUREG-0612, Section 5.1.6(1)
The fuel pool gates are the only heavy 1 ds which must ye,Gg

be carried over the fuel pool. There are two t points on eachgates.

fuel pool gate. They are designed with a min: um static factor
late strength. This

of safety of 20 with respect to material uit irement for a safety
satisfies the NUREG-0612, Section 5.1.6 e

,
factor of 5.

ot4%s\ Ag/ *
e-failure proof etel% The fuel pool slot cluo sling is a sin

88 ! n !tir; frci : d::i; r'4to meet the r uirements of NUREG-0612, -

'

Section 5.1.6. Each fuel pool slot ug has a single lifting
factor of safety of 20 with

point designed with a minimum stat
th. This satisfies therespect to material ultimate stre ent for a safety factor of 10.

NUREG-061,2, Section 5.1.6 requir

evice for the dryer-separator pool
Although the special lifting , the lift points are not. The
plugs is single-failure pr ach have four lift points designed )
dryer-separator pool plugs r of safety of 10 with r<rspect to
with a minimum s.tatic fac Although not in strict compliance _withmaterial yield strength. .6(3)(a), which requires redundant
NUREG-0612, Paragraph 5esign safety factor with respect to

~
-

points, each having a ive times the maximum combined concurrent
ultimate strength of ad, the design is conservative and satisfies

! static and dynamic
the intent of NU 0612. -

The special lif ing device for the reactor well shield plugs is
single-failur proof in accordance with NUREG-0612,Each shield plug hasbut the lift points are not.

nts to prevent uncontrolled lowering of the load,Section 5.1.
four lift Each lift point has aingle lift point failure.

gn safety factor of 5 with respect to yield strength.assuming a
static d

ot in strict compliance with NUREG-0612,the design is conservative and statisfies( Although
Paragra 5.1.6(3)(a),'

the i ont of NUREG-0612.
t

dryer-separator pool plugs and reactor well shield plugsTh
cussed above are not carried over the fuel pool, but areThey are only carried over thed

cried over the reactor vessel.eactor vessel when both the drywell head and the RPY head are in
place. A shield plug drop will not damage fuel or cause

,
,

i

I 9.1-88'
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INSERT 4 |

1

|
-

i

The funk rack lif ting' fixture will be used 6or sever |

non-routine heavy load lif ts over the fuel pool. is

used for installing the spent f uel rack modules. s

desc r ibed in Section 9.1.2.2.2.2, a base capaci of 1078
fuel cells plus 30 multipurpose cavitie will be

spent The emaining cap (-
/i stalled for initial plant operation.

r

ity of 17 rack modules, providing an addi onal 2976 cells,

will be installed during plant operation The lif ting

fixture design factors of safety versu yield and ultimate

strengths are provided in Tab le 9.1-1 These factors.

meet the criteria of paragraph 5.1. 1)(a) of N UREG-0 612
for a single-f ailure-proof single oad path special lif ting

device .

The lif ting eye of the fixtur is connected to the crane
hook by a sling arrangement. The slings are selected to

meet the single-f ailure-pr f criteria of Section 5.1.6(1)(b)
-

of NUREG-0612. The four gs of the fixture each have a '
J-shaped plate at the bo tom. The fixture legs are lowered

through four of the em y cells of the rack module being
lif ted , moved horizon lly a short distance, and raised
to hook to the modul base. The four J-shaped plates
contact tne undersi e of the module base when it is being
lif ted. This des n eliminates the need for lif ting eyes

on the module. e weight of the module, together with
the shape of th lif ting fixture pla te s , provides ass urance ,

that tne fixt e is securely attached to the module during
lifting.

se there are no lift points on the modules, andThus, bec rane and lif ting fixture are single-failure-proof,both the es will ne installed with a single-f ailure-proofthe mod
handli g system.

i odules will be lif ted with the main hoist of theThe'

po e crane. Limit switches and travel stops, described
Section 9.1.5.2.1.5, will be removed as necessary toi

ermit the main book to travel into the main book exclusionarea shown on Figure 9.1-31 when the modules are installed.

!

K54/14-3
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This conclusio is
unacceptable water leakage from the reactor. ywell
based on the assumption that a plug drop could damage tne
head and esel plate, but would have a less severe impact

an a
In the highly unlikely event a plug

drywell or RFV head drop. drop, the consequences would satisfy the four evaluaticriteria

of NUREG-0612, Section 5.1.

ek. It isThe drywell head is lifted by the RPV head strong is in place.
carried over the reactor vessel while the RPV he unacceptable
A drywell head drop will not damage fuel or cauThis conclus is based on the

<

water leakage from the reactor.,

oss severe than a| assumption that a drywell head drop would be rywell head drop j
Depending on orientation, aRPV head drop. e, rupture the RPV

!

'

could damage the insulation support struct plate, and hit the
vent and head spray piping, damage the se weight about 2/3 as

'
,

|
RPV itself. But because the drywell he

f its Linetic energy'

much as the RPV head, and because'some et structure and headI would be absorbed by the insulation s |,
piping before it strikes the RPV hea , which is still in place, aI

drywell head' drop would not cause f el damage or unacceptableIn the highly unli ely event of a drywell head
!

drop, the consequences would sat fy the four evaluation criteriawater leakage.

of NUREG-0612, Section 5.1.!
'

the RPV head. The strongback;

The RPV head strongback lift es of ANSI N14.6-1978, Special'

design satisfies the guidel Containers Weighing 10,000 Pounds
! Lifting Devices for Shippi r Nuclear Materials, in general.
i

(4500 kilograms) or MoreI However, it does not esp icitly comply as recommended byFurther, the design satisfies the| 1(4).NUREG-0612, Section 5.1 actor of 5 with respect to the materiali
minimum design safety irement of Section 5.1.1(4), but not the
ultimate strength r criterion of Section 5.1.6(1)(a) for a

,

l

|
single-failure proo
design safety fact of 10.

gback is not single-f ailure proof, an RPV headResultsBecause the str n reactor vessel has been analyzed.
el and core integrity would be maintained withindrop onto the

The effectsshow that v criteria of NUREG-0612, Section 5.1.
s severe than those due to the fuel handling accidentthe guideli

Damage to the vessel would not be severewould be 1 Chapter 15.analyzed cause water leakage that uncovers the fuel.enough t

er-separator sling lifts the steam dryer and the soisture
The sling design satisfies the guidelines ofThe d

in general, but does not explicitly comply asThe design otoe-sepa tor.
W14.6-1978ANS ended by NUREG-0612, Section 5.1.1(4).

cloys, d. s4d3 e.M faQ and oMdt. %k me, provM h
re

Td!e. 9.f-ltl. Tk3 ave le.n '''-'' h * * * 4 3 m
ugiu anA s amus, obdit. % wag Sech E.I M-

. - - . _ - -._ _ _ . - - _ _ _ . _ - -
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Because the sling is not single-failure proof, both dryer drop
Results ow thatand a separator drop have been analyzed. in the !

vessel and core integrity would be maintained wi age to the
guideline criteria of NUREG-0612, Section 5.1,

,

so water leakage )
reactor vessel would not be severe enough to e
that uncovers the fuel.

The service platform sling lifts the RPV ervice platform. The
ANSI N14.6-1978 insling design satisfies the guidelines o as recommended by

.

I general, but does not explicitly compi
T |' '

~

' 2-
.: 2::i; :ti:fite t..:

MUREG-0612, Section 5.1.1(4)._, A!;; /'e- 5.'.''4),
*

k"* ett th - ,
::;2ir---a* af **

j/j( ;;f:ty ::::;; :
ri=;! -fril :: preef :quir::: t e87Emetiaa * * S''!( !- fer : -
::f:ty f::t:: ef 10. -

Because the service platform ing is not single-fa'ilure proof, a
analyzed. Results show that

service platform drop has beuld be maintained within the g

vessel and core integrity
guideline criteria of NUR -0612, Section 5.1. /p ,

a are carried over the reactor vessel whenThe fuel pool jib cra ut only when the RPV service platform is inthe RPV head is off, A jib crane drop could damage fuel ifplace on the RPV f nge.structural failure of the service platform.it managed to caul
A conventional s .,ng, selected in accordance with NUREG-0612,

is used to lift the jib crane. The
Paragraph 5.1.6 1)(b)(ii), lect the sling is two times the sum of the maximumload used to
static plus namic load. The dynamic load is assumed to be'

The load usedW equals the weight of the jib crane.0.25W, wher
re, 2(W+0.25W). The jib crane design has a single

is, there with a design safety factor of 10 times the maximumlift poi concurrent static and dynamic load with respect tocombin ultimate strength as required by NUREG-0612,
The jib crane handling system, therefore,matori

aph 5.1.6(3)(b).Para the single-failure proof criteria of NUREG-0612,see
Se ion 5.1.6.

o other heavy loads will be carried over the open reactor
vessel,

r
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INSERT 5 I(Ref. p.9.1-90)
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i

The design factors of safety ve s yield and ultimate |
'

9.1-14. The factor versusstrengths are provided in T lue of 3, and the factoryield is greater th&n th
versus ultimate is le han the value of 5 required by )

Section 5.1.l(4) o REG-0 612.

1

1

'
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I
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'

is carri ove-
insulation and its support structurIt is lifted by. ;; ::; ,;; ;;5'The RFV

the RFV the head is on. >

TTth = : :: "r ; * n ,L

:::t 22 T '': 4:a u r W "t structure is lifted in wo pieces.
5:: tic: " ?.5'?? The suppor

The lift points on each piece are designed to meet *
.

5.1.6(3)(a).
' single-failure proof criteria of NUREG-0612, Secti;

the head is on
The other heavy loads carried over the RPV whi ud rack. They will
are the RPV stud tensioner and the RPV head because the drop
not cause fuel damage or unacceptable leaka4
would be less severe than a drywell or RPV 1ead drop.

>

.

over the reactor wellAll heavy loads that need not be carri ofueling. Administrative
are restricted from this area during ent of all heavy loads.
procedures help to control safe mov

,'
In summary, a load drop into the reactor well could not affecthe well is only open when the
safe shutdown capability since at removal capability could be
reactor is shut down. Decay e enough to damage the seal plate.
threatened only by a load la Id not allow the large, heavy loads
Failure of the seal plate wto fall into the drywell b cause their size is greater than theThe reactor well and the

the drywell.
space between the RPV an eel plate which will retain any concretedrywell are lined with winging or falling loads. It is doubtful
which is fragmented by enough to damage shutdown cooling pipingthat other debris larcould fall through t e labyrinth of* intervening piping and
structural steel, i cluding the massive primary containmentThe RNR shutdown cooling subsystem described
radial box beams. neludes a single suction line from reactorin Section 5.4.7 Therefore, a load drop into the reactorB.reciculation lo le the shutdown cooling function of the RHR

sign basis for this event is that any debris thatwell could dis
1 and disable RNR shutdown cooling would not havesystem. The

enough rest ual energy when it reached the components of this
managed to f

o do sufficient damage to prevent manual restoration
Damage such as a severed or crimpedsubsystoc

ling function.
complete loss of function of a suction line valveShutdown cooling would beof the e '

pipe, o
is not considered credible. If manual

y restored as described in Section 5.4.7.1.5.operat

ation cannot be achieved,'an alternate flow path asSimilarly, if debrismanua
rest

ibed in Section 15.2.9 could be used.the load drop were able to cause leakage from esposeddes
ctor vessel piping, makeup water could be supplied by any' of afr

aber of RNR and core spray injection lines until the leak coulde
i

Therefore, the drop of a heavy load into the
,

reactor well would not affect decay heat removal capability.e repaired.
i

9.1-91
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The flus e sitor shipping crate is carried over the ofueling

floor by e!!ags selected to meet the single-failur proof

guidelines of IRREG-0612, Paragraph 5.1.6(1)(b) .
< .

Heavy loads carried over the refueling floor hat employ lifting

devices or lift points that are not single allure proof weigh up

to 107.5 tons.

I These loads include the items listed low and are also
e 9.1-12.tabulated, with their weights, in T

a. RPV head
.

,

b. Drywell head i ,

-

c. Reactor well pl s-curved, 4

|
:

d. Reactor well lugs-straight, 2

i

e. Dryer se rator pool plug-curved'

3
! f. Dryer eparator pool plugs-straight,

i

RPV service platformg.
;

!
! h. PV stud tensioner

I

|
1 RFV head stud rack

ThePV and drywell heads each have four lift points.
all head lift points meet the single-failure proof guidelinesThe

The heads are handled as close tode
NUREG-0612, section 5.1.6. Both heads are lifted byo-

e refueling floor as is practical.As described above for loads handledhe RFV head strongback.
over the reactor, the head strongback is not single-failureHowever, the design is conservative and the potential for
proof.
a load drop is very smal'1.

9.1-92
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The reactair well and dryer separator pool plugs are handl
as

As descri above

close to the refueling floor as is practical.for loads handled over the reactor, the four lift pointof each
However, the desi is

plug are. net single-failure proof. conservative and the potential for a load drop is wesmall.

he platfore is
.

The RPV service platform has three lift points. actical. It ishandled as close'to the refueling floor as is ribed above forAs delifted by the service platfore sling. not single-failure
loads handled over the reactor, the sling i and the potential for

However, the design is conservativproof.a load drop is very small.

ints. The tensioner is
The RPV stud tensioner has four liftoor as is practical. The
handled as close to the refueling sts of four slings supplied|f'r__f stud tensioner lifting device con _ :: cer rtirr : e th; ;;t; ti:E)d

'

'

with the tensioner., The f::i,;;
Jg/

,

. . - - . . - - ,
-- . ,.., - - a.

,

single lifting point. The stud rack
The RPV head stud rack has refueling floor as is practical. The
is handled as close to thsling selected to meet the single-stud rack is lifted by f NUREG-0612, Section 5.1.6(1).

-

failure proof criteria
.

ane main hoist is prevented from traveling
Because the plar , as described in Section 9.1.5.3.1, a loadover the fuel age the fuel pool, spent fuel racks, or spent

.

drop would not ervice platform, stud tensioner, and head stud
fuel. The RPV enough to be handled by the polar crane auxiliary,

rack are lig cada paths are administrative 1y controlled to keep
hoist. The out of the main hoist esclusion area, i.e., fros over
these loa .

the fuel 1.

f *"
ary, a load drop on the retueling floor of any of the

normally carried over the floor by.nonsingle-failure proof
.

In s
,

-

ov rhead bandling system would satisfy the four evaluationloa
iteria of N 0612, Section 5.1.

Table 9.1-15 presents a failure modes and effects analysis for
the reactor building polar crane.

i ,

9.1-93'
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(cot. p.9.1-93) INSERT 6

.

The tensioner sling design f actors safety versus yield

and ulthte strengths are prov in Tab le 9.1-14. The
um combined static andf actors calculated for the matire load is carried by onlydynamic load , assuming the

two of the four wire to , are greater than the values

of 6 versus yield and versus ultimate required by

paragraph 5.1.6(1) of NUREG-0612 for a s ing le-f a ilure-
proof single lo ath special lif ting device.

.

I
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9.1.5.3.2 Reactor Building Polar Crane Lif ting Devices

Heavy loads lifted by the polar crane, and the lifting device used,
are listed in Table 9.1-12. The load paths for each heavy load
are shown in Figure 9.1-32. Table 9.1-19 compares the polar
crane lifting devices and associated lift points with the NUREG-0612
criteria for special lifting devices and single-failure-proof
systems. The special lifting devices along with the design
safety factors are listed in Table 9.1-14.
Because the polar crane main hoist is prevented from traveling
over the fuel pool, as described in Section 9.1.5.3.1, a load
drop would not damage the fuel pool, spent fuel racks, or spent
fuel. The RPV service platform, stud tensioner, and head stud
rack are light enough to be handled by the polar crane auxiliary
hoist. The load paths are administratively controlled to keep
these loads out of the main hoist exclusion area, i.e., from over

the fuel pool. 4 og % .m
All heavy loads thatAneedAgem be carried over the reactor well )( '

are restricted from this area during refueling. Administrative
procedures help to control safe movement of all heavy loads.

A load drop into the reactor well could not affect safe shutdown
capability since the well is only open when the reactor is shut
down. Decay heat removal capability could be threatened only
by a load large enough to damage the seal plate. Failure of the
seal plate would not allow the large, heavy loads to fall into the
drywell because their size is greator than the space between the
RPV and the drywell. The reactor well and the drywell are lined
with steel plate which will retain any concrete which is fragmented
by swinging or falling loads. It is doubtful that other debris
large enough to damage shutdown cooling piping could fall through
the labyrinth of intervening piping and structural steel, inclu i-
ing the massive primary containment radial box beams.

The RHR shutdown cooling subsystem described in Section 5.4.7
includes a single suction line from reactor recirculation loop B.
Therefore, a load drop into the reactor well could potentially
disable the shutdown cooling function of the RHR system. As
discussed above, a load drop damaging and bypassing the seal plate
is highly unlikely. In addition, any debris that managed to
fall and disable RCR shutdown cooling would not have enough
residual energy when it reached the components of this subsystem
to do sufficient damage to prevent manual restoration of the
cooling function. Damage such as a severed or crimped pipe, or
complete loss of function of a suction line valve operator is
not considered credible. Shutdown cooling would be manually
restored as described in section 5.4.7.1.5. If manual restoration
cannot be achieved, an alternate flow path as described in
section 15.2.9 could be used. Similarly, if debris from the load

PE7/10
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2" drop were able toucause leakage from exposed reactor vessel piping,
makeup water could be supplied by any of a number of RHR and core

", spray injection lines until the leak.could be repaired. There-+

fore, the drop of a. heavy-load into the reactor well would not
4

affect decay heat removal capability.*
.

ym
.

_

~

Heavy loads carried over the refueling floor that employ liftings

devices orJ1ift' points,that are not single-failure proof weigh up.

to 10 tons.' These loads.cre listed below and are also tabulated,
with their weights, in Table 9.1-12.

?.

Re, fueling bellows guard ringa.

x b. RPV stud tensioner

c. -Flux monitor shipping crate
35

d. RPV head stud rdek6
- .

In summary, a load drop on the refueling floor of any of the loads 8

normally carried over the floor by a_non-single-failure proof
overhead handling system would satisfy the four evaluation
criteria of NUREG-0612, Section 5.1. Table 9.1-20 presents an
analysis of a postulated heavy load drop against the four evalua-
tion. criteria of NUREG-0612. The following paragraphs provide
additional details for each polar crane lifting device.

| 9.1.5.3.2.1 Fuel Cask Yoke

A single-failure proof' spent fuel shipping cask lifting device
-(yoke) and cask lift point design in accordance with the require-
ments of NUREG-0612 will be selected;for HCGS.

y; Q.';

e ;9.1. 5. 3. 2. 2 RPV Head Strongback

>-The RPV head strongback*is used.,ahaliftingdeviceforthe*

following loads:
,

t drywell head-

/ * RPV head '

' RPV head insulation and frame,
,.

The RPV head strongback is a special l'ifting device'as defined
by NUREG-0612, Section 5.1.1.4. The design factors of safety
versus yield and ultimate strengths are provided in Table 9.1-14."

"$s The RPV head strongback design will be upgraded to meet the1p
single-failure-proof guidelines of NUREG-0612, Section 5.1.6.'

,. -
w

>t
*

i7Q

l' : . ''
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Ttus RPV and drydell heads each have four lif t points. The dry- ;

well head lif t points meet the single-f ailure-proof guidelines
of NUREG-0612,'Section 5.1.6(3)(a). The RPV head lift points
will be upgraded to also satisfy the single-failure-proof guide-
lines of NUREG-0612, Section 5.1.6(3).

The RPV head insulation and its support structure is carried'

over the RPV when the head is on. The support structure is
lifted in two pieces. The lift points on each piece are designed
to meet the single-failure-proof guidelines of NUREG-0612,

I Section 5.1.6(3)(a).
In summary, the RPV head strongback and the associated heavy load
lift points will satisfy the single-failure-proof guidelines of
NUREG-0612, Section 5.1.6. A postulated heavy load drop is not
considered credible due to the single-failure-proof design.

9.1.5.3.2.3 Shield Plug Sling
:
8The special lifting device for the reactor well shield plugs is

single-failure proof in accordance with NUREG-0612,
Section 5.1.6(1)(a). The design factors of safety versus yield
and ultimate strength are provided in Table 9.1-14. Each shield

plug has four lift points to prevent uncontrolled lowering of the
load, assuming a single lift point failure. Each lift point has
a maximum combined static plus dynamic design safety factor of
greater than 5 with respect to material ultimage strength. The
design is conservative and satisfies the single-failure-proof
guidelines of NUREG-0612, Section 5.1.6(3)(a). A postulated

,

heavy load drop is not considered credible due to the single-
failure-proof design.

9.1.5.3.2.4 Dryer-Separator Sling

The dryer-separator sling lifts the steam dryer and the moisture
separator. The sling design satisfies the guidelines of
ANSI N14.6-1978 in general, but does not explicitly comply as
recommended by NUREG-0612, Section 5.1.l(4). The design factors
of safety versus yield and ultimate strengths are provided in
Table 9.1-14. They are less than the values of 3 versus yield
and 5 versus ultimate required by Section 5.1.1( 4) .

The dryer-separator sling and the lift points on the moisture
separator and steam dryer will be upgraded to satisfy the single-
failure-proof guidelines of NUREG-0612, Section 5.1.6. A postu-

lated heavy load drop is not considered credible due to the
single-failure-proof design.1

PE7/10
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9.1.5.3.2.5 Pool Plug Grapple

The special lifting device for the dryer-separator pool plugs is
single-failure proof in accordance with NUREG-0612, Section
5.1.6(1)(a). The design factors of safety versus yield and ulti-
mate strength are provided in Table 9.1-14. The dryer-separator
pool plugs each have four lift points designed with a maximum
combined static plus dynamic f actor of safety greater than 5 with
respect to material ultimate strength. The design is conservative
and satisfies the single-failure-proof guidelines of NUREG-0621,
Section 5.1.6(3)(a). A postulated heavy load drop is not con-
sidered credible due to the single-failure-proof design.

*

a

PE7/10
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9.1.5.3.2.6 Service Platform Sling

The se rv ic e . pla t fo rm sl i ng li f t s the RP V se rv ic e pl a t fo rm .
The sling design satisfies the guidelines of ANSI N14. 6-19 7 8 in
general, but does not explicitly comply as recommended by NUREG-
0612, Section 5.1.1(4). The design f actors of safety versus
yield and ultimate strengths are provided in Tab le 9.1-14. The
factor versus yield is greater than the value of 3, and the f a c to r
versus ultima te is less than the value of 5 required by Section
5.1.l(4) of NUREG-0612. The RPV service plat form has three lift
points. The platform is handled as close to the refueling floor
as is practical.

The service platform sling and the lift points on the service
platform will be upgraded to meet the single-f a ilure-proof
guidelines of NUREG-0612, Section 5.1.6. No load drop analysis
is required due to the single-f ailure-proof design.

!

:
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9.1.5.3.2.7 Fuel Rack Lif ting Fixture
.

The fuel rack lif ting fixture will be used for several non-
routine heavy load lif ts over the f uel pool. It is used for
installing the spent fuel rack modules. As de scrib ed in
Section 9.1.2.2.2.2, a base capacity of 1078 spent fuel cells
plus 30 multipurpose cavities will be installed for initial
plant operation. The remaining capacity of 17 rack modules,
providing an additional 2976 cells, will be installed during
plant operation. The lif ting fixture design factors of safety
versus yield and ultimate strengths are provided in Table 9.1-14.
These f actors meet the criteria of paragraph 5.1.6(1)(a) of
NUREG-0612 for a single-f ailure-proof single loma path special
lif ting device.'

The lif ting eye of the fixture is connected to the crane book
.

by a sling arrangement. The slings are selected to meet the
single-f ailure-proof criteria of Section 5.1.6(1)(b) of NUREG-0612.

*

'
The four legs of the fixture each have a J-shaped plate at the
bottom. The fixture legs are lowered through four of the empty
cells of the rack module being lif ted , moved horizontally a
short distance,' and raised to hook to the module base. The four
J-shaped plates contact the underside of the module base when
it is Deing lif ted. This design eliminates the need for lif ting
eyes on the module. The weight of the module , together with the
shape of the lif ting fixture plates, provides assurance that the
fixture is securely attached to the module during lif ti ng .

Thus, because tnere are no lif t points on the modules, and both
the crane and lif ting fixture are single-failure-proof, the
modules will be installed wies a single-f ailure-proof handling

system. A postulated heavy load drop is not considered credible
due to the single-failure-procf design.

.

The modules will be lifted with the main hoist of the polar crane.
Limit switches and travel stops, described in Section 9.1.5.2.1.5,
will be temporarily bypassed as necessary to permit the main hook
to travel into the main hook exclusion area shown on Figure 9.1-31
when the modules are installed. The temporary bypassing of limit
3 witches and travel stops will be done under strict administrative
control.

$

.
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9.1.5.3.2.8 RPV Stud Tensioner Sling

The RPV stud tensioner has four lif t goints. The tensioner is
handled as clone to the refueling floor as is practical. The
stud tensioner lif ting device consists of four slings supplied
with the tensioner. The tensioner sling design f actors of
safety versus yield and ultimate strengths are provided in
Table 9.1-14. The factors calculated for the maximum combined
static and dynamic load , assuming the entire load is carried
by only two of the four wire ropes, are greater than the values
of 6 versus yield and 10 versus iiltimate required by paragraph
5.1.6(1)(a) of NUREG-0612 for a single-failure-proof single
load path special lif ting device.

The RPV stud tensioner is carried over the RPV while the head
is on. A potential drop of the RPV stud tensioner would not
cause fuel damage or unacceptable leakage because the drop would
be less severe than a drywell or RPV head drop. An analysis of *

'a postulated load drop against the four evalua, tion criteria of
' NUREG-0612, Section 5.1, is provided in Table 9.1-2 0.

1

l

|

|
|

:
*

|

|
|
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9.1.5.3.2.9 Miscellaneous Single Failure ' Proof Slings

Single-f ailure proof slings selected in accordance with NUREG-
0612, Section 5.1.6(1)(b) , are used to lif t the following loads:

spent fuel pool slot plugs-
,

- spent fuel pool and cask pool gates
head stud rack-

.

flux monitor shipping crate-

4 ' x4 '-6" hatch cove rc.
- 10'x10' hatch cover

refueling bellows guard ring-

- jib crane

The fuel pool slot plug sling is a single-failure proof conven-
tional sling selected to meet the requirements of NUREG-0612,I

Section 5.1.6(1)(b), as clarified by FSAR Section 9.1.5.1.n.
Each fuel pool slot plug has a single lif ting point designed i

'with a maximum cambined static plus dynamic factor of safety
-

greater than 15 with respect to material ultimate . strength.
This satisfies the NUREG-0612, Section 5.1.6(3)(b) requireme nt
for a safety f actor of 10. A postulated heavy load drop is
not considered ~ credible due to the single-failure-proof design.'

A single-f ailure proof conventional sling selected in accordance-

~with NUREG-0612, Section 5.1.6(1)(b), as clarified by FSAR
Section 9.1.5.1.n is used to lif t the f uel pool and cask - pool
gates. The pool gates are the only heavy loads which must
routinely be carried over the . f uel sool. There are' two lif t

points on each fuel pool gate. A single lif t point ~ failure will
not result in an uncontrolled lowering of the gate. The lift

;

i. points are designed with a maximum cambined static plus dynamic
factor of safety greater than 15 with respect to material ultimate'

. s tre ng th. This satisfies the NUREG-0612, Section 5.1.6(3)(a)
requirement for a safe ty' f actor of 5. A postulated heavy load
drop is not considered credible due to the single-f ailure-proof
design.

The RPV head stud rack has a single lif ting point. - The stud rack
is lif ted by a sling selected to meet the single-failure-proof
guidelines of NUREG-0612, Section 5.1.6(1)(o), as clarified by
FSAR Section 9.1.5.1.n. The stud rack is handled as close to the

| refueling floor as -is practical, and is only carried over the RPV~

while'the head is on. The RPV head stud rack is not carried over
,

- t he spe n t - f uel pool . An analysis of a postulated drop against the
|

four evaluation criteria of NUREG-0612, Section '5.1, is provided

| in Table 9.1-20. A potential drop would not cause fuel damage or
unacceptable leakage because the drop would be less than a drywell

j or RPV head drop.

K59/1-4
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9.1.5.3.2.9 (cont'd)
,

The flux monitor . shipping crate is carried over the refueling
floor by slings selected to meet the single-failure proof
guidelines of NUREG-0612, Paragraph 5.1.6(1)(b), as clarified
by FSAR Section 9.1.5.1.n. The shipping crate is not carried
over the RPV or spent f uel pool. An analysis of a postulated
drop against the four evaluation criteria of NUREG-0612, Section
5.1, is provided in Tab le 9.1-2 0.

The 4 ' x4 '-6 " ha tch cover and the 10 ' x10 ' hatch cover are carried
over the refueling floor by slings selected. to meet the single-
failure-proof guidelines of NUREG-0612, Section 5.1.6(1)(b),
as clarified by FSAR Section 9.1.5.1.n. The hatch covers are not
carried over the RPV or the spent f uel pool. The lift points on
the hatch covers satisfy the singlefailure-proof guidelines of
NUREG-0612, Section 5.1.6( 3 ) (a ) . A postulated heavy load drop ,

is not considered credible due to the single-f ailure-proof design.

The refueling bellows guard ring is carried over the refueling !
'floor by a single-f ailure proof sling selected to meet the

guidelines of NUREG-0612, Section 5.1.6(1)(b) , as clarified by
'FSAR Section 9.1.5.1.n. The guard ring is not carried over the
spent f uel pool and is only carried over the RPV when the RPV head
is on. An analysis of a postulated drop against the four evaluation
criteria of NUREG-0612, Section 5.1, is provided in Table 9.1-20.

The fuel pool jib cranes are carried over the reactor vessel
when the RPV head is of f, but only when the RPV service plat form
is in place on the RPV fla nge . A conventional _ sling , selected in
accordance with NUREG-0612, Paragraph 5.1.6(1)(b)( ii) , as clarified
by PSAR Section 9.1.5.1.n. is used to lif t the j ib crane. The load
used to select the sling is two times the sum of the maximum static
plus dynamic load. The dynamic load is assumed to be 0.25W, where
W equals the weight of the jib crane. The load used is, there fore ,

2 (W+0. 25W) . The J D crane design has a single lif t point with ai

design safety factor of 10 times the maximum combined concurrent
|

static and dynamic load with respect to ma terial ultima te strength
as required by NUREG-0612, paragraph 5.1.6( 3 ) (b ) . The j ib crane

handling system, therefore, meets the single-f ailure proof guide-
lines of NUREG-0612, Section 5.1.6. A postulated heavy load drop
is not considered credible due to the single-f ailure-proof design.

| 9.1.5.3.2.10 Channel Handling Boom Crane

The channel handling boom crane is lif ted by the auxiliary book. j
No lif ting device is necessary as the boom crane connects directly 1

|
to the auxiliary hook of the polar crane. )

l The channel handling boom crane is not carried over the RPV or
;

s pen t f uel pool . Table 9.1-20 provides an analysis of a postulated'

drop against the four evaluation criteria of NUREG-0612, Section
5.1

!
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I
M suppression pool cooling, ADS relief valve
41oudown, and core spray return flow to the reactor,Ms heist tsdiQiir.s,7he.xe btt.
could then be used.s.t.5(n(c.) .G uoRE6 3 +cXol'Z. .pueMe
Vacuum breaker valve removal hoist (10H207)

j
i.

This hoist does not handle heavy loads.

Main steam re'ief valve removal hoist (10H202)j.1

This hoist does not handle heavy loads.
.

Turbine building bridge crane (10H102) ,

k. i
i i

i

There is no safe shutdown or decay heat removal
equipment beneath the load path of this crane or on the i

next lower elevation, but there are safety-related |
'

instruments, cables, or conduits of the reactori

on both elevations. Theprotection system (RPS)
safety-related function of the RPS is to initiate I

reactor scram after certain abnormal operationalThe stator lift beam is intended to onlytransients. If an unforeseen problembe used during construction.
requires that the stator be lifted after plant startup,
the lift will only be made when the reactor is shut

The RPS is not required to function then.down.Therefore, a stator lift beam load drop will not
compromise the safety function of the RPS.

The main and auxiliary hoists are used mainly during
reactor shutdown, but they are also used during reactor

Because the RPS is a fail safe system, mainoperation.or auxiliary hoist load drop could cause a reactor
scram but would not affect safe shutdown or decay heat
removal capability.

1BH103)
. .

Feedwater heater removal hoist (IAH103,1.

There is no safe shutdown or decay heat removal
equipment beneath the load path of these hoists or on
the next lower elevation. |

.

'

|
9.1-99
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tbst the impact could cause water loss. However, water ;

loss would not prevent decay heat removal
,

jf. Solid radwaste monorail (00H316)

The hoist is remotely controlled with the aid of
closed-circuit television from the drum-handling !

If I

control panel located in the radwaste control room.
the hoist becomes inoperable, a mechanical retrieval
device permits removal and/or repair as necessary,
while keeping operator exposure as low as reasonably :

achievable.

There is no safe shutdown or decay heat re'moval |
i

equipment in the load path or on the next lower floor
elevation. The drop of a drum could require
implementation of isolation and decontamination ;

'

procedures, but could not affect safe shutdown of the.

plant. , ,

|

kk. Solid radwaste bridge crane (00H317)

The hoist is remotely controlled with the aid of
closed-circuit television from the drum-handling
control panel located in the radweste control room.
Independent motors control low and high speed crane

Eyelets on the bridge provide attachmentmovement.points for a winch-type retrieval hoist in the event of
a loss of crane electrical power.

There is no safe shutdown or decay heat removal
equipment in the load path or on the next lower floor

The drop of a drum could requireelevation.
implementation of isolation and decontamination
procedures, but could not affect safe shutdown of the
plant.

11. SACS pumps ri;;i ; 5:;; hoist 'fut ::J
h N kk"|cadpdk.Qf,| --

loop A, andOne -' - 'f' S 0d- serves the two pumps associated with
safety auxiliaries cool'ing system (SACS)
the other serves the two pumps associated with loop B.
A pump motor is only removed when the SACS coooling

)

hol(s0 pndd
9.1-105
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phgNealh es.patmM . ,,,

loop associated with that pump is shutdown and
cospletely isolated from the other (redundant) loop.
This is_not a normal maintenance lift. It would be
cone intreguently, if at all3 I;.. ri;;in; i:z m: .;. .\ C~

C h b ;bh; I - E n! hh : hkhd kh

a$ d ja. hrts,Lpet /:, do .'n *e/ J . k! ::: I:::
"

'gf{ c&nf pncey
,1 ?. de:;; f 2:t0: .;;;ld net punch Ot;;;;h the elerstir ~

bl 10 f;;t fl . ;,.ce... i^ . dwiv6 i ... ef th; ::ter-n
;t:Ord, the !:t: =:diete yly, sw.u ins .L;;1, 2nd th; *
-f1::: Ot : ;th e ld eterb tt; hinetic ....cs; cf th: A

'r:;; $ 10 d. -4 ff.00 g ; ;.;t; x;igh; 1005 ;;;nd;.

sm. SACS heat exchanger ri;;in "-- hoist 44mtervt'

% 'urt 1.1-3T ska.os no los2Panb.\Tw}ohoists,onemountedoneachri;;;;;i;r,workin
-mono = .'

tandem to remove a SACS heat exchanger return end
cover. The configuration includes a separate sling andr .

Lh lifting point for each hoist. Each of the two hoist, .1

p'\ sling, and lift point combinations is capable of
independently supporting the cover. "t ; '*"''' :: t h;; "-- .

cir:l= F=ilne. pe=* in th; ;;;:: th;; e eingl: frilt: M g
hp,N .. 14 nei 6.u== unsw..t ell.0 iw.. ing vi ti.. lee ". . ' -

nn. Recombiner system hoists (00H318, 10H318)

This hoist does not handle heavy loads.

9.1.5.4 Insoection and Testina

9.1.5.4.1 Reactor Building Polar Crane

Final assembly and initial power operation of the bridge, both
trolleys, and both hoists is done on site rather than in Paceco's
shop. All crane parts subject to hoisting or seismic loads are
nondestructively examined as described in Section 9.1.5.4.1.1.

.

.
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TABLE 9.1-12 Page 1 Cf 6

OHLHS LOADS OVER SAFE 1Y-RELATED EQUIPPENT

First Elevation Second Elevation *

Sa fety Rela ted , Safety Related ,
Safe Sa fe Shu tdown, Sa fe Shu tdown ,
Load or Decay Hazard or Decay HazardLoad Lifting Path Heat Removal Elimination Heat Removat EliminationHeavy Load weight Device, Fig. (4) Feet Lqu ipment Criterion (l) .Peet Equipment Criterion

Cr ng/Holst Reactor Building Polar Crane (Item 1, Table 9.1- 0)

o. Reactor well 107-1/2 Shield plug 9.1-32 201 RPV d 178 FRVS Recirc. Unit -dshield plugs tons sling Sht. 1

b. Drywell head 65 tons RPV head 9.1-32 201 RP V d 178 FPVS Recirc. Unit dstrongback Sht. 2

c. Reactor vessel 97 tons RPV head 9.1-32 201 RP V d 162 Standby Liquid dhead strongback Sht. 2 Cottrol
n H2 Recombiner d

H022 Analyzer dn

d. Noisture 73-1/4 Drye r/ 9.1-32 201 RPV d 162 A& B Hg dEsparator tons sepa ra tor Sht. 3 ~Ke{ombinersling

o. Steam 45 tons Drye r/ 9.1-32 201 RPV d g63 A& BH2 ddryer separa tor Sht. 3 Retombinerni i ng

f. Drye r/separa tor 38 tons Pool plug 9.1-32 201 None NA 17 7 FMVS Recirc. Unit dpool plugs grapple Sht. 4 -

g. Spent fuel 110 tons Fuel cask 9.1-32 201 None NA 162 Fuel Pool dchipping cask yoke Sht. S 755) ling System
h. Auxiliary hoist 1 ton (None 9.1-32 201 A& B SACS d 178 FRVS Recirc. Unit dload block required) Sht. 10 " Exk=- '^n Tank

~1507 h d 162 SLC du
% S nt Fuel d H022 Anal y zer dse

,__ 1 H2 Recombiners d.

1 Main hoist 10 tons (None 9.1-32 201 A& B SACS d 178 FRVS Recirc. Unit dload block requir ed ) Sht. 9 x Ta nk
~lsP V d 162 SLC do

H022 Analy ze r da

H ff4 Recombiners di. 3
J. Epent fuel pool $ftons S i ng le- 9.1-32 201 S nt Fuel d 178 FRVS Recirc. Unit dclot plugs f a ilure- Sht. 3 1 """"~~<

proof H RPV' d
sling

k. Cpent f ue l 3.4 tons S i ng le- 9.1-32 201 Spent Fuel d 162 Spent Fuel Pool dm 1 gates failure- Sht. 2 [F5)1& cask pool proot 1-
gates s!!ng -

|
;

.

.-
\

fi l _ - . j i

_ _ _ _ - . -- _______ ___- __________
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TATLE 9.1-12 (Cont'd) Page 2 of 6

OHLHS LOAuts OVER SAFEtr-REIATED EQUIPDENT

First Elevation Second ElevationSa f e ty. Mela ted , Safety Related ,Safe Saf e Shutdown, Sa te Shutdown ,Load , or Decay Hazard or Decay HazardLoad Lifting Path Heat Removal Elimination Heat Removal EliminationFeavy Load Weight Device Fig. (4) Feet Equipment Criterion (l) Feet Equipment _ CriterionI 1 RPV service 5 tons Service 9.1-32 201 RPV d 17/ FRVS Recirc. Unit dpla t fo rm pla t fo rm Sht. 5 8sling

o. Head stud rack 2.1 tons S i ng le- 9.1-32 201 RPV e 178 FRVS Recire. Unit e ;[) fbafailure- Sht. 8 162 H2 Recombiners e ft ;
-

proof sling
H022 Analyzers e**

n Sif ea. Vessel head 5 tons RPV head 9.1-32 201 RPV d 178 FRVS Recirc. Unit dinsulation stron3 stk, Sht. Ib
and frame

*
O. Flux monitor 2.5 tons S i ng le- 9.1-32 201 None NA 162 'A' Recombiner eshipping failure- Sht. 2

i cf*Te. .. SLCproof sling e
H022 Analyzer. e..

p. Stud tensioner 5.3 its RPV stud 9.1-32 201 RPV e 178 FRVS Recire. Unit eframe tensioner Sht. 3
sling i 11 163 JLc e 7y,o, g,,g ,, g,,

q. Head strongback 4.4 tons (None 9.1-32 201 RPV d 178 FRVS Recirc. Unit d f
i

required) Sht. 1&28 162 SLC d )H022 Recombiner d.

H022 Analyzer d.
r. Spent fuel 6 tons (None 9.1-32 201 None NA 162cask yoke requir ed ) Sht. 11 H022 Analyzer d )<

. H2 Recombiner d /
j SLC d-

o. Eatch cover 2.4 S i ng le- 9.1-32 201 None NA 162 None N/%4' N 4 '-6 " tons f a il ur e- Sht. I
proof sling

t. Catch cover 7.5 S i ng le- 9.1-32 201 None NA 162 FPVS Recirc. Unit d )10' x 10' tons failure- Sht. 1
| proof sling

u. Eefueling 10 S i ng le- 9.1-32 201 HP V e 162 H2 Recombiner e
i bellows guard tons failure- Sht. 6
] ring proof sling H022 Analy zer e*

J . Sic ev. Jib crane 1.6 S ing le- 9.1-32 201 RPV d 178 FRVS Recirc. Unit d _ 'tons failure- Sht. 5
prooi sl ing 162 None NA'

K59/5-2
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TAHLE 9.1-12 (Cont'd) Pag 3 3 cf 6

OHLHS LOAuti OVt R SAFETY-RE!ATED EQUIPPENT

First Elevation Second Elevation
.Satety Relatel, Safety Related,

Safe Sa te Shu tdown,
. Sa fe Shu tdown,

Load or Decay Hazard or Decay . HazardLoad Litting Path Heat Removal Elimination Heat Removal Eliminationfeavy Load Weight Device Fig. (4) Feet Equipment C r i ter ion ( I ) Feet Equipment Criterion
.

O, Channel handling 0.8 (None 9.1-32 201 None NA 178 FRVS Recirc. Unit eboom crane bon required) Sht. 7 162 SLC e
i. A&B H 022 Analyser e

A&B H 022 Recombirar e.

x. Dryer-Separator 2 tons (None 9.1-32 201 RPV d 178 FRVS Recirc. Unit dsling requi red ) sht. 12 162 SLC d
53 ' e. A& B H2 Recombiner d

A&B H 022 Analyzer d
y. S pent fuel rack 10 Fuel rack 9.1-32 201 RPV d 162 None NAmodules tons li f ting Sht. 4 Spe,v r ,g P t d.

fixture

s. ruel rack 1.1 S i ng le- 9.1-32 201 MP V d 162 None NAlifting fixture tons failure- Sht. 4 S pent fuel d
proot sling pojl

aa. Meactor well 4.5 (None 9.1-32 201 RPV d 178 FRVS Recire. Unit dshield pbug tons requi red ) Sht. 9 162 SLC d
3Yis) A&B H2 Recombiner d

A&B H 022 Analyzer d.

b3 Dryer /separa tor 6 tons (None 9.1-J2 201 RPV d 178 FRVS Recirc. Unit dpool plug required) Sht. 9 162 SLC dgrapple
a A&B H2 Recombiner d

A&B H 022 Analy ze r d..

Cre ng/ Hoist s Personnel Air Lock Holst (Item 2, Table 9.1-10)

c. Air lock 30 tons Air lock 9.1-33 102 None NA 77 -Torus & core spray b, c
s tro ngback = -HPCI b, t"

* -SRV Discharge gq
Pi iP ng

b. Upper. shield 21 tons (None 9.1-33 102 None NA 77 -Toru s & core spray b, c
'

block requi red ) *. -HPCI gc
,

se -SRV Discharge
.j pipi ng

i

c. Lower shield 17 tons (None 9.1-33 102 None NA 77 -Torus & core spray b,cblocks (8) requi red ) '' -HPCI b, t
! *e -SRV Discharge h, c! piping

!

.

M* .

_ . = .,
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TAhlE 9.1-12 (Coxt'd). Page'4 cf G

OHLHS LOAIE OVER SAFETY-REIATED lOUIPENT -

First Elevation Second Elevation .Satety Nela ted e . Safety Related ,Safe ~ Se te Shu tdown, , Sa fe Shutdown,Load or DecayLoad Lifting Path
,

Heat Removal . Hazard or . Decay Hasard
Elimination Heat Removal: Elimina t ionreavy Load Weight Device Fig. (4) Feet Equipment Criterion (l) Feet Equipment Criterion ,

; . Crc ne/Holst Recirculation Pump Motor Holst (Item 3, Table 9.1-10)
Recirculation 24 tons (None 9.1-33 102 Recircula- b,c '87 None NApump motor required). (Inside t ion ( I AP201, (Bottam

drywel l ) IHP201) a nd of dry-
a s soci a ted well)

,

p ipi ng a nd
cond u i t

,

Crene/Holst HPCI Pump and Turbine Holst (Item 5, Table 9.1-10)
'HPCI pump and 3.75 tons Conven- 9.1-34 54 ' puraps ' b,c (No lower elevation) NAturbine parts tional ( 10P 2 0 4,( turbine case) slings 10P217),

'

turbine
(10S211) &
HPCI pi pi ng

i

i
1

Crrne/Holets Main Steam Tunnel Underhung Crane I Iieg '1,, T Q fe j .f _f d
fValveOperators:i

Main stems 1.8 tons Conven- 9.1-35 102 - Pti lVs c 54 -Torus & Core spray b, c
4

. _Labbeteen valve tional (HV F0 28 A-D) -Containment ins- b , c,i k aln steam stop 0.9 tons sl i ngs
- ma in '31er pipimr *"rFume n t g a ssteam c~ielve . f eJTw* -RCIC bs 'u.U. feedwater ppeg 05

~{E)ckvalve -NPCI b, c.9 tont> C. -Nuclear boiler g, c,
system instrumen-
tation

Crrne/Holst: Inboard MSIV Holst (Item 8, Table 9.1-10)

j Main steam 1.8 tons co9ven- 9.1-35 104 -- Ms iva c 87 -Main steam c, e; isolation valve fions t (HV F022 A-D)
1 ,g);9 y . ,g - Ma in steam ( ht. -Containment ins-opera tors

- es +. m trument gas
c, e

pipi ng nf -preathing air
piping c,I e

d ry -)io t.ll
1

i

', -.
d

._ _
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TAHLE 9,l-12 (Cont'd) Page 5 cf 6

OHLHS LUAtE OVER SAVETY-NELATED HJO IPMENT

First Elevation Second Elevation
Safety Helatal, Saf ety Rela ted , .

Safe Sa f e Shu tdown, Sa f e Shu tdown ,Load or Decay ' Hazard or Decay HazardLoad Lifting Path Heat Removal Elimination Heat Removal EliminationHeavy Load Weight Device Fig. (4) Feet. Equipment Criterion (l) Feet Equipment Criterion ,

Cr'ne/H ols t : Diesel Generator Underhung Crans (Item 35, Table 9.1-10)4

Diesel Generator 3540 lb. Conven- 9.1-36 102 Diesel b,c 7 'l As socia t ed b,c1 parts, e.g., tional ge nera to rs cooling pipingcombustion air slings ( I AG4 0 0-cooling water
IDG4 00 )heat exchanger and assoctube bundle cooli ng
pip i ng

Crr ne/Hols t Intake Structure cantry Crane (Item 36, Table 9.1-10)
Travelling 19 tons Conven- 9.1-37 123 Screens b,c 93 Strainers b, csc reen, S.W. tional (S501) (F509)pump , a nd mi sc. sli ngs & heatersequipment; (VE507) &

S. W . pumps
(P502)

Crene/ Hoists: Reactor BuildlnQ Personnel Lock Shield Hemoval Hoist (Item 37, Table 9.1-10)
T-shaped upper 21 tons (None 9.1-33 102 None NA 54 -To ru s & Core s pra y b , cchield block requi red )

3 -HPCI b, c
g -SRV di scharge g e,

Pipin9

D LCr?ne/Hols t: CRD Service _Holst (Item 39, Tale 9.1-10),-
;' -flat byA ,

*

e
E

- AqR des $ genCRD maintenance 1 ton Conve n- 9.!-35 102 None NA 17 '*
equipment (maximum) tional - N' :cN g 6

sling s ,APcI W M M C
RDV Edtusnmf Y% C

Crrne/Hols t SACS Pumps A and C Holst (Item 40, Table 9.1-10)
...

, Motor 3.1 Conven- 9.!-35 102 SACS loop A b 77 SACS Loop B I : ; c -- | 9Li
fogg tional pumps, remairr pipi ng (TACS & (Ls li ng i ng motor, diesel supply 6

a s soc ia ted return)
pipi ng

a

Wo .

, _ _ _ , __ -- --
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TABLE 9. l-12 (Cont'd) Page 6 cf 6

OHl.HS LOA 11ti OVER SAFETY-REIATED IRJUIPfE:NT

First Elevation Second Elevation
Safety H e t a t ed , Satety Related,Safe Sa te shutdown, S a f e S h u tdown ,Load or Decay Hazard or Decay HazardInad Lifting Path Heat Removal Elimination Heat Removal EliminationHeavy Load We ig h t Device Fig. (4) Feet Equipment Criterion (l) Feet Equipment Criterion

s

Crane /Hoin t s SACS Pumps nd D Holst (Item 40, Table 9.1-10)

cwt hbtotA cem-Motor 3.1 Conven- 9.1-35 1n2 SACS Loop ts b 77 MM y,Mf
s

M 4e #A*- E4y t ional pumps, r ema in- cs!!ry ing motor, 9
a ssoci a ted
pipi nJ

Crane /Hols t SACS Heat Exchanger A Hoists (Item 41, Table 9.1-10)
-swt he A rig eReturn end 9.2 Conven- 9.1-35 102 None NA 77 ''

--|"- |L.:--'*-cover 4 tlonal g
sling ,,hg A t ggg g

- ChfWel A Ns 1E tertha's h C
Crrne/Holst SACS Heat Exchanger t$ Holsts (Item 41. Table 9.1-10)

.

- CHst loop B ep'S ;L :;r!" eNeturn end 9.2 Conven- 9.1-35 102 None NA 77 4 L. -|"cover %s tional
sling _@g g CbdE onS% c_

Chmes| 6 CIN%$E tenM15 e_

(1) Hazard elimination criteria
a. Crane trave! ' tor this area / load combination is prohibited by electrical

interlocks or mecnanical stops,
b. System redundancy and separation precludes the loss of the capability of

the system to pertorm its saf ety-related t unction fo!!owing this load drop
in this area,

c. Site-speci tic considerat ions, such an ma intenance seque ing , eliminatethe need to consider this load / equipment combination.
d. The likelihood of a handling system f ailure for this load is extremely

analls i.e., Section 5.1.6 of NUH tli-0 612 is satisf ied , t he OHS is single-
f ailure-proof.

- - *

e. Analysis demonstrates that crane failure an1 loal drop will not prevent safe
shutdown or decay heat removal,or cause unacceptable radiation release.

4. Oe.te.Ve & P($) Supplementary drawings showing plan and elevation views of equippment location are provided iny FSAN Section 1.2.

C4 e ok
(W Oe.\tM

_.

--__ -- - _ _-_-
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TABLE 9.1-13 Page1ofg
.

REACTOR BUILDING POLAR CRANE DESIGN COMPARISON
'

WITH NUREG 0554, SINGLE FAILURE PROOF~

CRANES FOR NUCLEAR POWER PLANTS
(MAY 1979)

Does
Not

NUREG Section Complies Comply Notes
i

1. INTRODUCTION X

2. SPECIFICATION AND DESIGN CRITERIA
'

2.1 Construction and Operating Periods X (1)

2.2 Maximum Critical Load X (2) i

2.3 Operating Environment X (3)
'

2.4 Material Properties X (4) -

2.5 ' Seismic Design X (5)

; 2.6 Lamellar Tearing X (6)

2.7 Structural Fatigue X (7)'

2.8 Welding Proc res X (4) ,
,

3. SAFETY FEATURES
.

3.1 General X [q)
j

{
3.2 Auxiliary Systems X (jo)

3.3 Electric Control System X (g)ll

3.4 Emergency Repairs X L12.)

4. HOISTING,

4.1 Reeving System X ( P')O

( W)N4.2 Drum Support X
;

Ud4.3 Head and Load Blocks X

4.4 Hoisting Speed X UN#

4.5 , Design Against Two-Blocking X ( M)U
,

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

.
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TABLE 9.1-13 (cont) Page 2 of g

Does
Not

NUREG Section Complies Comply Notes

bM4.6 Lifting. Devices X

(8)
4.7 Wire Rope Protection X

(*)
4.8 Machinery Alignment X

,

4.9 Hoist Braking System X [2.0

5. BRIDGE AND TROLLEY

5.1 Braking Capacity X (;t.7) I

5.2 Safety Stops X (2.h
-6. DRIVERS AND CONTROLS

( M)EY6.1 Driver' Selection X

6.2 Driver Control Systems X ( d)$
6.3 Malfunction Protection X [2J4)

~

6.4 Slow Speed Drives X (}4)

6.5 Safety Devices X (.2.M

6.6 Control Stations X (PJ)'
,

7. INSTALLATION INSTRUCTIONS

7.1 Genera? X ('50)

! 7.2 Consteh, tion and Operating Periods. X [SI)

8. TESTING AND PREVENTIVE MAINTENANCE

[32)8.1 General X

8.2 Static and Dynamic Load Tests X (33)

( M)348.3 Two-Block Test X.

(3N
8.4 Operational Tests X

X (3fe)8.5 , Maintenance

i
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I. TABLE 9.1-13 (cont) Page 3 of;( |
:

Does
Not

Complies Comp 1v Notes iNUREG Section
-

9. OPERATING MANUAL X
,

10. QUALITY ASSURANCE X ( yf)38
<

! NM:9
(1) Section 2.1 - The load lifts during construction were not

greater than those for plant operation; therefore, no
separate specifications were prepared. ,

,

4
i

(2) Section 2.2 - The reactor building polar crane main hoist is
designed to handle a maximum critical load (MCL) of
130 tons. The MCL rating will be clearly marked on the maid * '

| hoist. The design rated load (DRL) of 150 tons provides an -

overall increase of 15% in the crane's load handling ability
|

,

above its MCL capacity to compensate for wear and exposure.
~

5 The reactor building polar crane auxiliary hoist.is designed
to handle a HCL of 8.f tons. The MCL rating will be clearly
marked on the auxiliary hoist. The design rated load (DRL)

; of 10 tons provides an overall increase of 5% in the
crane's load handling ability above its MC capacity to

j

! compensate for wear and exposure. pera the

i- (3) Section 2.3 - All identified parameters, except maximum rate
of pressure increase and emergency corrosive conditions, were

A maximum rate of pressure increase was notspecified.
specified because it was judged not significant to safe
design of the crane. Because it is in the reactor building,
outside the drywell, the crane would not be subjected to.the
high accident pressure (62 psig) possible inside the drywell.
The maximum pressure increase specified for crane design is

,

.25 in. wg minimum to +7 in, wg maximum. Emergency
.

corrosive conditions were not specified because none were.

identified that would prevent safe crane operation.
Section 2.4 - The minimum specified operating temperature is(4)

60*F. Materials for structural members essential to
structural integrity are impact-tested unless exempted by the

. provisions of Paragraph AM-218 of the ASME. Code,+

Section VIII, Division 2. All structural members, except the
main hoist drums, are exempt under Paragraph AM-218.2, which
withdraws the impact test requirement if stress intensity is
less than 6000 psi. The main hoist drums are Charpy-tested

i
1

<

r~# "-,-,,--we, - - ,m , _ , , ;1_____
_
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TABLE 9.1-13 (cont) Page4ofg

per ASTM A 370. The crane was not subjected to coldproof
testing because low alloy steel, such as ASTM A 514, is not
used. Cast iron is not used for any crane parts.

(5) Section 2.5 - The SSE design vertical acceleration is less
than Ig. Therefore the bridge and trolley wheels will not
jump up off their tracks during a seismic event. The bridge

and trolley designs include horizontal seismic restraints
that would prevent the wheels from leaving the tracks.

(6) Section 2.6 - Nondestructive examination (NDE) was done onall welds whose failure could cause a drop of a critical
load. Section 9.1.5.4.1.1 describes the NDE in more detail.
Lamellar tearing of these welds is not expected to occur.

(7) Section 2.7 - A structural fatigue analysis was not part of *the design requirements for the reactor building polar 'The crane is classified as a icv-use crane accordingcrane.
to the guidelines of CMAA Specification 70. Structural

I
AdG fatigue s not considered necessary in view of the low x-

k number o load cy,cles expected. .

gger# Wgsw..
Il(K) Section 3.3 - Cab controls are deadman-type with spring

return. A deadman foot switch in the cab must be held down
during crane operation. Release of the switch will stop the

crane and set the brakes. Overspeed switches on the hoist
drives stop the motors and set the brakes at 120% o' no load
speed. Pendant controls are momentary contact pushouttens
that return to off when released. Pendant control includes

pgkd g QL an emergency stop pushbutton that stops power to all
in98 drivers.

13(F) Section 4.1 - The maximum fleet angle from drum to lead
sheave in the load block or between irdividual sheaves doesnot exceed 3-1/2 degrees at any one paint during hoisting.

Each mainReverse bends are not used in the reeving system.
hoist rope is reeved through block and upper sheave
assemblies so that its eight parts provide two parts in each
quadrant of the load block about the vertical axis of the
hook. With both ropes effective, the load is supported by
sixteen parts at an effective static factor of safety of 10.
If one rope loses its effectiveness, the load is supported
by the eight parts of the remaining rope at a static factor >The extra improved plow steel main hoist

( __ of safety of ,58'. wire ropes, with independent wire rope center are
1-1/2 inches in diameter with an ultimate breaking strength
of 228,000 pounds each. With both auxiliary hoist ropes

-

effective, the load is supported by four parts at an
effective static factor of safety of 15. If one rope loses

its effectiveness, the load is supported by two parts of the
The, remaining rope at a static factor.of safety of 5.

.
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TABLE 9.1-13 (cont) Page 5 of

stainless steel auxiliary hoist wire ropes, with independent
wire rope center, are 1 inch in diameter with an ultimate
breaking strength of 77,200 pounds each.

N(M) Section 4.2 - The main hoist and auxiliary hoist drum
assemblies, each with its shafts and bearings, are designed
at factors of safety not less than 10. Safety lugs are
provided inside each trolley truck to sustain the drumi

assembly hubs in the event of drum shaft failure at either
end. Upper sheave shafts and block swivel assemblies are

,i provided with safety retainers and block housings capable of,

M sustaining the load in case of shaft or swivel failure.
Drum movement in this event is mechanically limited so that

(A b| the gears and holding brakes remain engaged.

Il *T) Section 4.5 - Dual upper limit switches of diverse design inL .

series, and an overload cutoff switch on each hoist stop the i

hoist motor and set the brakes. Motor overtemperature
switches activate warning lights in the cab and on the

4 Each limit switch allows the hoist motor to be
~ '

* pendant.
$ .4c operated in reverse after it has opened.

-

,

)
d (M) Section 6.1 - An emergency breaker switch located at the '

refueling floor level cuts power to the crane independently,

of the crane controls.
( M ) Section 6,2 - The crane W iloes not lift spent fuel y

5 assemblied. :::;.M 1;; x-

21()() Section 6.4 - Jogging and plugging are considered in the.

crane controls design. Drift point is not provided forpd:

O bridge or trolley movement. ,

>

l. 2.9 (M) Section 6.6 - Manual controls for hoisting and trolley 1

movement are not provided on the trolley. Manual controls !

|{AdC ' for the bridge are not locat.ed on the bridge.gg
3Q()d) Section 8.3 - The crane design does not include an energy |

controlling device between the load and head blocks.j Therefore, the two-block test is not done. Instead, the

:I two-block test consists of verification that the two
jh uptravel limit switches on each hoist function as designed.
-

39(tf) The crane is procered under a QA program that complies with''

the applicable provisions of ANSI N45.2-1971. Field
installation, testing, operator qualification, and crane
operation comply with ANSI B30.2.:

~

!

! ..

i

I
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Insert la -

(8) Section 2.8.- Crane fabrication is in accordance with AWS
D1.1, Structural Welding Code. The weld procedures that
were used are qualified in accordance with AWS Dl.l.

.

9

Insert lb

(9) Section 3.1 - The crane specification included provisions
that addressed the design, fabrication and testing of the
load bearing components, equipment, and subsystems. In
addition, the provisions of withdrawn Regulatory Guide 1.104,
Overhead Crane Handling Systems for Nuclear Power Plants,
that. pertain to crane design, fabrication and testing were
invoked in an appendix of the crane specification.

(10) Section 3.2 - As stated in Design Basis Section 9.1.5.1.c,
the design basis for the auxiliary hoist is that it be single
failure proof. It is described in Section 9.1.5.3.1. .

o ,
.

- Insert 2

(12) Section 3.4 - The crane design basis is to safely hold the
loa'd-in the event of a control or component failure. The
design permits the load to be manually lowered.

Insert 3a

(15) Section 4.3 - As described in Section 9.1.5.2.1.2, both the2

main and auxiliary hoists are provided with dual reeving
systems, and each load block assembly is provided with dual
load attachment points. The parts of the vertical hoisting-
system, including the head block, reeving system, load block,
and hook for both the main and. auxiliary hoists are designed
to support a static load of 200 percent of the design rated
load, (DRL) instead of the maximum critical load (MCL) as
required by NUREG-0554. For the main hoist, the DRL is 150

tons and the MCL is'130 tons. For the_ auxiliary hoist, the
DRL-is 10 tons and the MCL is 8.g'. tons. Each load path of
each dual path hook was given a 200 percent static load test.
Geometric configuration measurements of the hook were made
before and after each test, and were followed by both volu-
metric and surface non-destructive examination. The examina-

4

-tion results.are documented and recorded.

. -

t

PE7/ll -1-

,
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Insert-3b -

(16) Section 4.4 - As given in Table 9.1-11, the maximum main
hoist speed is 4.5 ft/ min and the maximum auxiliary hoist |
speed is 35 ft/ min. The " slow" column of Figure 70-6 of
CMAA-70 suggests speeds of 5 and 20 ft/ min for the main
and auxiliary hoists, respectively. The static X
stepless magnetorque control provides smooth hoist accelera-
tion and deceleration, p The auxiliary hoist speed
is only 17 percent above' the slow speed ecommended for cab
operated cranes in Table 2 of the Whiti Crane Handbook,

'4th Edition, andiswell/belowtherec ended medium speed
of 60 ft/ min. (3oj}fer..)gnA geuise stofhas

of ML- lood

Insert 4a

(18) Section 4.6 - As described in Section 9.1.5.2.1.2, the main
hoist sister hook and lifting eye bolt are independently
supported by their respective crosshead and bearings that -

8are in turn supported by the load block. The auxiliary
hoist hook and shackles are independently supported by the
load block.

Insert 4b ,
,

(19) Section 4.7 - Side loads are not planned. The main and
auxiliary hoist reeving systems do not include wire rope-
guards. .

(20) Section 4.8 - The main and auxiliary hoists employ redundant
holding brakes. Each brake is coupled to the drum via a
separate gear train.

(21) Section 4.9 - As described in Section 9.1.5.2.1.2, the
mechanical holding brakes are automatically activated on
loss of electric power. The torque rating of each brake is
150 percent of rated full load hoist motor torque. Each

-

hoist also includes one de- acheated eddy current, power
control type load brake. -

(22) Section 5.1 - As described in Section 9.1.5.2.1.2, the trolley
and bridge brakes are automatically applied on loss of power.
They are rated at 125 percent of drive motor full load torque.
Drag brakes are not used. The reversing static step-
less controls provided for the main and auxiliary trolleys
and the bridge permit minimum incremental movements of 1/8 inch
for the main trolley, 3/8 inch for the auxiliary trolley, and
1/4 inch for the bridge. The maximum speeds of the bridge
(40 ft/ min), main (10 ft/ min), and auxiliary (50 ft/ min)
trolleys are within the limits of 50, 30, and 125 ft/minj
respectively, recommended in the " slow" column of Figure 70-6
of CMAA 70.

PE7/11 -2-
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Insert 4c

(23) Section 5.2 - Section 9.1.5.2.1.5 describes the bridge and
trolley limit switches, bridge rail stops, and trolley
bumpers.

Insert 5

(26) Section 6.3 - Malfunction protection that includes sensing
and response to excessive current, motor temperature, speed,
load, and travel is provided for the hoists, trolleys, and
bridge. ,

Insert 6

(28) Section 6.5 - The crane safety devices are separate from the
control devices. ,

i

Insert 7

(30) Section 7.1 - The manufacturer provided installation
instructions.

(31) Section 7.2 - Separate construction specifications were not
prepared because the construction duty was expected to be
enveloped by the specified design requirements. After con-
struction use the crane will be thoroughly inspected and

'

preoperationally tested as described in Section 9.1.5.4.1.2.

(32) Section 8.1 - Mechanical and electrical system checks were
done after initial installation. The shop testing records
are available at the jobsite.

L _ 33) Section 8.2 - Static and dynamic preoperational load tests(
were performed as described in Section 9.1.5.4.1.2.

Insert 8

(35) Section 8.4 - The operational tests are performed in accord-
ance with Chapter 2-2 of ANSI B30.2-1976.

(36) Section 8.5 - See Note (2).
(37) Section 9 - An operating and maintenance manual was provided

by the manufacturer. It includes operating requirements for
all travel movements.

PE7/11 -3-
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TABLE 9.1 - 19

SINGLE-FAILURE-PROOF LIFTING DEVICES AND ASSOCIATED
- IEAVY IDAD LIrT POItfIS

.

Special Sirgle i

Liftirg Device / Heavy Load Liftirg Failure NUREG-0612 Applicable
Lift Point Device (1) Proof Criteriai

1. Ebel Cask Yoke | Yes Yes Note 2
{

- Spent Fuel Shippirg Cask i NA Yes Note 2
1

2. RPV Head Strorgback | Yes Yes Note 3

- Drywell neal NA Yes 5.1.6(3)(a)
- W V head NA Yes Note 3
- BPV heal insulation & frame NA Yes 5.1.6(3)(a)

3. Shield Plug Slirg | Yes Yes 5.1.6(1)(a)
|

- Reactor well shield plugs | NA Yes 5.1.6(3)(a) ,

| i

4. Dryer / Separator Sling | Yes Yes tbte 3

{
- Steau dryer NA Yes tbte 3

- Moisture separator NA Yes Note 3

5. Pool Plug Grapple | Yes Yes 5.1.6(1)(a)
|

- Dryer / Separator pool plugs | NA Yes 5.1.6(3)(a)
|

6. Service Platfoon Sling | Yes Yes tbte 3

|
- Service platfoon | NA Yes Note 3

7. Ebel Rack Liftirg Fixture | Yes Yes 5.1.6(1)(a)
|

| - Spent fel rack module | NA Yes Note 4

l I
'

8. BPV Stud Tensioner Slirg | Yes Yes 5.1.6(1)(a)
1

- BPV stui tensioner | NA No NA

9. Mis::ellaneous Slirgs (Note 6) No Yes 5.1.6(1)(b)

- Spent fuel pool slot plugs ; NA Yes 5.1.6(3)(b)
- Spent fuel pool & cask pool NA Yes 5.1.6(3)(a)
gates

- Head stud rack NA No NA

- Flux nonitor shippinJ crate NA No NA

- 4'x4'-6" Hatch cover NA Yes 5.1.6(3)(a)
- 10'x10' Hatch cover NA Yes 5.1.6(3)(a)
- Ref ality bellots guard ring NA No NA

- Jib crane | NA Yes 5.1.6(3)(b)
|

10. Polar Crane Main ard Auxiliary Note 5 Yes 5.1.6(2)
i

Hoists l |

K59/2-1
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TABLE 9.1 - 19
- 1

SINGLE-FAILURE-PROOF LIFTING DEVICES AND ASSOCIATED
HEAVY LOAD LIFT POINTS

,

-

l
i

Notes:-

(1) Special lif ting device factors of safety are given in ,

Table 9.1-14. |
!

(2) The spent fuel shipping cask and yoke are not yet known for )
HCGS. A single-failure-proof shipping cask lif ting device
( yoke ) and cask lif t point design in accordance with NUREG-
0612 Sections 5.1.6(1)(a) a nd 5.1.6( 3 ) will be selected.

(3) The lif ting device and/or lif t points of this heavy load will
be upgraded to meet the single-f ailure-proof guidelines of
NUREG-0612, Section 5.1.6.

.

i- (4) The spent fuel rack modules have no lif t points. The design
of the fuel rack lif ting fixture eliminates the need for
lif t points on the module. -keists

V. (5) The polar crane main and auxiliary are integral parts of the
polar crane and are not considered .special lif ting devices.

(6) Miscellaneous slingsi fAnt are not special lif ting devices
are selected as discussed in FSAR Section 9.1.5.1.n.

A

K59/2-2
,

!

!
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TluLE 9.1-20 Page l'of 5-

POUR CRANE IDAD DihP ANALYSIS COWARISON AGAINST NURBG-0612 ENAIJJATION CRITERIA
||

NUREG-0612 EVALtRTION ' CRITERIA

I II III IV FSAR Section

: Heavy Inad Doses Imss Kef f less No Fuel No Loss of br Safety

I than 25% of than 0.95 Unccuery Safe Shutdown Braluati6n
i 10CFR100 Function
i l

a. Reactor Well Shield Plugs (1) (1) (1) (1) 9.1.5.3.2.34

b. Drywell Head (5) (K) ,(/) (S) 9.1.5.3.2.2

c. Reactoc Vessel Head (4) (4) (4) (4) 9.1.5.3.2.2'

i

d. Moisttre Separator (4) (4) (4) (4) 9.1.5.3.2.4

e. Stean Dryer (4) (4) (4) (4) 9.1.5.3.2.4

:

f. Dryer / Separator Pool P1tes (1). (1) (1) (1) 9.1.5.3.2.5'

j g. Spent Fuel Shippiry Cask (2) (2) (2) (2) 9.1.5.3.2.1

i

h. Auxiliary Hoist toad Block (3) (3) (3) (3) 9.1.5.3.1
;
4

| i. Main Ibist Ioad Block (3) (3) (3) (3) 9.1.5.3.1
;

; j. Spent Fuel Fool Slot Plugs (1) (1) (1) (1) 9.1. 5. 3. 2.9

i

j k. Spent Fuel Pool Gates ard Cask Pool (1). (1) (1) (1) 9.1. 5. 3. 2.9
Gates'

1. WV Service Platform (4) (4) (4) (4) 9.1.5.3.2.6

!

j m. Head Sttd Rack (6) (6) (6) (6) 9.1. 5. 3. 2.9
!
4 Vessel Head Insulation ard Frane (5) (5) (5) (5) 9.1.5.3.2.2n.

I I:

:

!

K59/4-1 s,
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'IABLE 9.1-20 Page 2 of 5
.

pot >R CRANE IDAD DROP ANALYSIS OLMARISON KAINST NUREG-0612 EVAWATION CRITERIA

NUREG-0612 EVALtRTION CRITERIA

I II III IV PSAR Section

Heavy Ioad Doses Less Kett Imss No Fuel No loss of for Safety

tnan 2S% of than 0.95 Uncovery Safe Shutdown Evaluatk$n -
10CFR100 Function

l
; o. Flux Monitor Shipping Crate (9) (9) (9) (9) 9.1.5.3.2.9

p. Stud 'Ibnsioner Frane (7) (7) (7) (7) 9.1.5.3.2.8

|
q. Head Strongback (4) (4) (4) (4) 9.1.5.3.2.2

r. Spent Fuel Cask Yoke (2) (2) (2) (2) 9.1.5.3.2.1

s. Hatch Cover 4'x4'-6" (1) (1) (1) (1) 9.1.5. 3. 2.9

t. Hatch Cover 10'xiO' (1) (1) (1) (1) 9.1.5. 3. 2.9'

u. Refueling Bellows Guard Ring (8) (8) (8) (8) 9.1.5. 3. 2.9

v. Jib Crane (1) ) (1) (1) (1) 9.1.5. 3. 2.9

. . Channel Handling Boon Crane (10) (10) (10) (10) 9.1.5.3.2.10
w.

x. Dryer-Separator Sling (4) (4) (4) (4) 9.1.5.3.2.4

y. Spent Fuel Rack Modules (1) (1) (1) (1) 9.1.5.3.2.7

z. Fuel Rack Litting Fixture (1) (1) (1) (1) 9.1.5.3.2.7
|

aa. Reactor Well Shield Plug Sling (1) (1) (1) (1) 9.1.5.3.2.3'

f bo. Dryer-Separator Pool Plug Grapple (1) (1) (1) (1) 9.1.5.3.2.5

1

K59/4-2
!
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TABLE.9.1-20 >

.

' NOTES:

(1). The crane, lifting device, and lift points of the heavy
load satisfy the single-failure-proof guidelines of NUREG-0612,
Section 5.1.6. No load drop analysis is required.

(2) A single-failure-proof fuel cask lifting device (yoke) and
cask lift point design in accordance with NUREG-0612 will be
selected for HCGS. No load drop analysis is required.

(3) The polar crane and its main hoist-load block and auxiliary
hoist load block satisfy the single-failure-proof guidelines

.of NUREG-0612. No load drop analysis is required.

(4)L The heavy load lift points and associated lifting device
will be upgraded to satisfy the single-failure-proof guide-
lines of NUREG-0612, Section 5.1.6. No load drop analysis
is required.

(5) The lift points of the heavy load curr-ntly satisfy the
single-failure-proof guidelines of NUREG-0612. The lifting
device will be upgraded to satisfy single-failure-proof
guidelines. No load drop analysis is required.

(6) The head stud rack is lifted by a single-failure-proof
sling selected in accordance with NUREG-0612, Section
5.1.6(1)(b). _The head stud rack has a single lifting point.
The head stud rack is not carried over the spent fuel pool,
and therefore cannot impact irradiated fuel. Administrative
controls will be used to ensure the head stud rack lift
height above the refueling floor is minimized. No safety
related, safe shutdown, or decay heat removal equipment is
located at the refueling floor elevation within the load
path for the head stud rack. A postulated drop of the head
stud rack (2.1 tons) is not expected to penetrate the
massive refueling floor which is designed to support the
heav.ier shield plugs, pool plugs, RPV head, etc.

. Concrete spalling is not expected as the heavy load being
considered is relatively light, and the bottom of the re-
fueling floor is steel decking which would contain any con-
crete spalling. If local concrete spalling of the refueling
floor were postulated along with impact and damage to equip-
ment and piping on the elevation below, safe shutdown
functions would not be affected as the equipment and piping
are not required for safe shutdown, or redundant systems I

not affected by the postulated load drop are available.

.

PE7/12
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TABLE 9.1-20 ;'

i

The head stud rack is only carried over the RPV when the RPV
head is'in' place. The probability of a postulated drop of
the head stud rack (2.1 tons) is considered small, and would
not affect the more massive RPV head (97 tons) and reactor
pressure vessel. Also, a drop of the head stud rack would
be enveloped by a postulated RPV head drop for which a |

General Electric analysis has shown to be acceptable and |

meets the evaluation criteria of NUREG-0612, Section 5.1.

(7) Same as Note (6) except that the RPV stud tensioner has four
lift points. A postulated drop of the RPV stud tensioner,
while not considered likely, satisfies the four evaluation
criteria of NUREG-0612, Section 5.1 f or the same reasor.ing
as discussed in Note (6).

(8) The refueling bellows guard ring is lifted by a single-failure- -

8proof sling selected in accordance with NUREG-0612,
Section 5.1.6(1)(b). The 10-ton guard ring, if assumed to
drop, would dissipate much of the energy through deformation
of the circular guard ring. A postulated drop of the refueling
bellows guard ring, while not considered likely, satisfies
the four evaluation criteria of NUREG-0612, Section 5.1 for
the same reasoning as discussed in Note (6).

(9) The flux monitoring shipping crate is lifted by a single-
failure-proof sling selected in accordance with NUREG-0612,
Section 5.1.6(1)(b). Administrative controls will be used
to ensure the lift height above the refueling floor is
minimized. No safety-related, safe shutdown, or decay heat
removal equipment is located at the refueling floor elevation
within the load path for the shipping crate. The flux monitor
shipping crate is not carried over the spent fuel pool or RPV.

A postulated drop of the shipping crate (2.5 tons) is not
expected to penetrate the massive refueling floor which is
designed to support the heavier shield plugs, pool plugs,

! RPV head, etc. Concrete spalling is not expected as the
heavy load being considered is relatively light, and the
bottom of the refueling floor is steel decking which would
contain any concrete spalling. If local concrete spalling of
the refueling floor were postulated along with impact and
damage to equipment and piping on the elevation below, safe
shutdown functions would not be affected as the equipment and
piping.are not required for safe shutdown, or redundant

j systems not affected by the postulated load drop are available.

In summary, an analysis of a postulated drop of the flux
! monitor shipping crate demonstrates that the four evaluation

criteria of NUREG-0612, Section 5.1 are satisfied.

l

PE7/12
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TABLE 9.1-20-

(10) The channel handling boom crane is lifted by the auxiliary
hook of the polar crane. No lifting device is necessary
as the handling boom crane connects directly to the
auxiliary hook of the polar crane. A postulated drop of
the channel handling boom crane satisfies the four evalua-
tion criteria of NUREG-0612 for the same reasoning as
discussed in Note (9).

?
s

.

PE7/12
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DSER Open Item No. 166 (Section 12.3)

AIRBORNE RADIOACTIVITY NONITOR POSITIONING

The applicant should clarify how he intends to use the
ventilation monitors to accurately monitor plant iodine
levels when the air being monitored by these monitors has
been filtered through the plant BEPA and charcoal filter
banks.

RESPONSE

FSAR Sectio'n 12.3.4.2.2 has been revised to address how BCGS
|

intends to accurately monitor particulates and iodine from
~ any compartment which has a possibility of containing
airborne radioactivity and which normally may be occupied by

,

personnel, taking into account dilution in the ventilation
system.

.

\

\
'

'

I

|

|

|

!

l

*

1

|

|

!

|

i

MP84 95/17 1
.

-.

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



BCGS FSAR 8/83

taps are located in the ducts next to the detectors so that grab
samples can be taken.

Additional mobile samplers with monitoring detectors that are
displayed, controlled, and recorded by the CRP are provided for
use if needed.

More details about airborne radioactive material sampling and
monitoring are included in Section 11.5. ,

The above described airborne radioactive material monitoring
equipment and procedures are used to meet the applicable parts of
Regulatory Guides 1.21, 1.97, 8.2, 8.8, 8.12, and
ANSI N13.1-1969.

.

Acceptance Criteria II.B.17 of standard review plan 12.3 - 12.4
provides criteria for the establishment of locations for fixed
continuous area gamma radiation monitors. The specific document
referenced is ANSI /ANS-HPSSC-6.8.1-1981. The locations and
numbers of monitors used at HCGS are net in full compliance with

| this standard. The location of these monitors are in the
,

vicinity of personnel access areas only. These locations are
based on the dose assessment and operating experiences from other
nuclear power plants. In addition, these locations were

, finalized prior to the issuance of this standard and provide pn'

acceptable method of monitoring area radiation levels.
I n s e t-ir gm

* Castence Osli...vu II.4.v.3 6-guaswa 1-uillsiis6 &wuliws. is be
y upstream of the BEPA filters. BCGS design places the
venti on monitors downstream of the NEPA filter in orde,

,'

assess th lant's effluents. This is achieved best a is

location as:

a. It is more of nc to have a gle monitoring point
''**** *"*" ""2''' '"*

dd& 7__ .

b. The instrument ufficienti nsitive to ensure

|
compliance w a technical specifi on release ~ limits.

!

|

| c. T entilation effluent monitors referred t we and

1e RVAC in line monitors (see P& ids in Section .

| are scintillation detectors. These monitors are us'

te f;te;; ;;;:: ectielt, ;;d ;; e.;7. Wil; indieete

|

12.3-43 Amendment 1'

sess ors nsn f (,(, (gsy,3.)' .
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delekJ ince 3 in oteborn ==81=etivity ane ntmtions.
Maintena f iodine concentration within 10 - ours
will be assur the use of several met including
these monitors, i ant surveys, an r. table
particulate and iodin ling tors. Grab samples
may be obtained from the ystems or the rooe. air
by using the portable ers, ese samples are then
analyzed in the 1 tory by mult nel analyzer
(MCA). (See on 12.5 for further ation about
MCA). T ore, particulate and iodine s= . n
non are not provided upstream of the HEPA s.

-

12.3.5 REFERENCES
,

12.3-1 J.J. Martin and P.H. Blichert-Toft, " Radioactive
Atoms, Auger Electrons, and X-Ray Data,* Nuclear
galg Tables, Academic Press, October 1970.

12.3-2 J.J. Martin, Radioactive Atoms Supplement 1,
ORNL 4923, Oak Ridge National Laboratory, August
1973.

12.3-3 W.W. Bowman and K.W. MacMurdo, " Radioactive Decays
Ordered by Energy and Nuclide,* Atomic gala _ and
Nuclear Eg,t,a Tables, Academic Press, February
1970.

12.3-4 M.E. Meek and R.S. Gilbert, Summary 28. X-Ray nd
Enerav g_d_ Intensity Data, NEDO-12 3 ,Gamma- Ma n

General Electric, January 1970.

| 13.3-5 C.M. Lederer, et al, Table 2_f Inotopes, 6th
edition, John Wiley, New York, 967 (1st corrected
printing March 1968). ,

12.3-6 D.S. Duncan and A.B. Spear, "Grac6 1 - An
IBM 704-709 Program Design for Computing Gamma Ray
Attenuation anJ Beating in Reactor Shields,"

,

; Atomics International, NAA-SR-3719, June 1959.

12.3-7 D.S. Duncan and A.B. Spear, " Grace 2 - An IBM 709
Program for Computing Gamma Ray Attenuation and !

.

1
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Innbrt

Acceptance Criterion II.4.b.3 requires ventilation monitors
to be placed upstream of NEPA f11ters. The MCGS design

- places scintillation detectors in ducts that are tributary
to the release vent in order to provide warning of increased*

releases within the plant. These instruments detect
increases in the gross noble gas concentrations of the
effluent. Bence, placement of the detectors relative to
P3PA and/or charcoal filters does not significantly affect
their response. Since releases of iodines and particulates
will be accompanied by much larger releases of noble gases,'

the changes in ventilation monitor readings provide
indication of a change in airborne activity concentration in
one or nord of the plant's areas. If an increase is
detected, its source and magnitude will be determined using i

! portable samplers. |

i Normally occupied non-radiation areas in the plant do not ,

; have potential for significant airborne concentrations of
particulates and iodine during plant operation because --

a. The ventilation systems are designed to prevent the'

spread of airborne radioactivity into normally occupied
j areas.

b. Highy radioactive piping / components are not located in .

'
. normally occupied areas.I

Certain activities, such as refueling, solid waste handling,
or turbine teardown may increase the possibility of encoun-'

.tering significant airborne activities in some normally
occupied areas. Continuous local airborne monitoring will ,

be provided during these activities, as needed. (
,

Exposure of personnel to high concentrations of airborne r

activity in radiation areas will be prevented through
in-plant surveys and these portable particulate and iodine
sampling monitors prior to personnel entrance. Continuous
monitoring will be provided as required by area conditions

'
-

and the nature of the entry. Administrative control will
prevent inadvertent entry of personnel into normally
anoccupied areas (Sone III and above). The provisions 1NW A) ,

-

3discussed &bove ensure that personnel will not be '

! inadvertently exposed to significant concentrations of! ,

airborne activity.-

-
4

eig continuous ventilation radioactivity monitors'
.

?E
;

-

.

*
j.

. i
,

! seum semi zusu i (, (, W.M |
t

|

I
.
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INSERT A

The location of port ble monitors, capable of detecting 10 MPC-
hours of particulates and iodines, which will be positioned
within the station to provide supplemental inplant monitoring

| of particulates and iodine levels will be provided by July 1,
1985. The positioning of supplemental continuous air monitors
is part of the Radiation Protection Program and a July 1, 1985
-date is consistent with finalizing other details of the program
(i.e., instrument and equipment calibration). The location,

. quantity, and monitor type will be provided at that time.

;

.

$

.
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hussion 430.4DSER Open Item No. 223 (DSER Section 8.2.2.3)

BETWEEN THE SWITCHYARD AND THE
INDEPENDENCE OF OFFSITE CIRCUITS
CLASS 1R BUSSES

The Bope Creek design provides two immediate access of frite cir-Class lE busses.

cuits between the switchyard and the 4.16 kVis the staff position that these two circuits be physically
separate and independent such that no single event can simulta-It

neously af fect both circuits in such a way that neither can be
returned to service in time to prevent fuel design limits or
design conditions of the reactor coolant pressure boundary fromofThe physical separation and independencebeing exceeded.these two circuits from and including station service trans-
formers LAX 501 and Isx501 to the 4.16 kv Class lE busses hasnot been described or analyzed in the FSAR.

implied , in response to
By Amendment 4 to the FSAR, the applicanta request for information, that the offsite circuits are non-
Class lE and thus do not have to be physically separated in ac-
cordance with the requirements of Criterion 17 of Appendix A tounacc ept able .The ataff' finds this interpretation to be
IOCFR5 0. ,

RESPONSE

The response to Question 430.4 has been revised to provide a
drawing showing the physical routing of the two offsite circuits
between the transformers and the Class lE busses.

T 3sEn.-T A

.

.

- - -.. . ,,,=. u - i. .... -... .
- .

.



430.4 j

Insert A

Station service transformers LAX 501 and 1BX501 are provided with
individual' water spray systems and'are separated from each other by

'

a'l-hour fire' barrier. Each transformer has a collection dike and
-drainage outlet for. collecting transformer oil spills and fire
suppression system water and draining it to the oily waste drainage
-system. The drainage outlet for each transformer is designed to
drain the entire volume of oil from the transformer plus the maximum
flow of water from'the automatic water. spray system.

The station service transformers water spray sprinkler system will
be modified to provide sprinkler coverage on the crossover of the
two non-segregated buses.

The non-segregated bus ducts are designed and constructed for
outdoor' adverse weather conditions (rain, ice, etc.). The bus ducts
are designed as per ANSI standard C37.20-1969/C37.20C-1974 Section
8.2.2.4 Watertight tests, and, therefore water from the sprinkler
: system of one transformer will not endanger the' operation of the
non-segregated bus of the other transformer.

These design features ensure t' hat a station service transformer
fire can not damage the bus duct from the other transformer and
cause a loss of both offsite sources of power.

_ _ _ , _ _ _ _ - . - . _ - _ . _ . . _ - ,
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00tsT30s 430.4 (SECTION 4.2)
.

' r
! l

L '' The mope Creek design provides two immediate access offaite
circuits between the switchyard and the 4.15 kV Class it buses..

It is the staff position that these two circuits be physicallyi
'

separate and independent such that no single event cansimultaneous.ly affect both circuits in such a way that neither
can be returned to service in time to prevent fuel design limits
or design conditions of the reactor coolant pressure boundaryThe physical separation and independence ofYrom being exceeded.
transformers 1A1501 and 1sX501 to the 4.15 kV Class 1E buses hasProvide thenot been described or analysed in the FSAR.
description and analysis and justify areas of noncompliance withThe analysis should include separationthe above stati position.
and independence of control and protective relaying circuits as

'

well as the power circuits.
:

2ESPONSE ,

Power to the station service transformers comes fras separate and'

These are run inopposite sides of the 13.5 kV ring bus. In

separate duct bank manholes to each respective transformer.each duct bank the lines are enclosed in FVC conduit and encased
;

;

in concrete.
Figure 3.3-5 shows that each of the four 4.16 kV Class 1E
switchgear buses is supplied from two offsite (preferred) power

.

The
sources and one onsite standby diesel generator (SDG).
offsite power to these buses is supplied from station service
transformers 1AX501 and IBX501 by non-segregated phase buses that

-

The non-segregated
are insulated and enclosed in metallic ducts.
phase buses from the station service transformers to[4.16 kV

_ --
"~

hin onsiteClass IE switchgear are designated as non-Class 1E.
power to the 4.16 kV class 1E bus is supplied f rom its associatedThe cables and the raceways associated with it areSDG.
designated as Class IE.
The non-Class 1E, non-segregated phase buses carrying the of f aite

,

power to 4.16 kV Class IE switchgear buses are separated frca
Class 1E raceways of the onsite SDG power supply in accordance
with the requirements of Regulatory Guide 1.75.

"*" W #

MI $, $ "I.UN335 5"Nf ,

- - . . . , -... . . - - - - .

Q
Analysis of circuitry independence and ccamon mode failures are
discussed in the response to Question 430.5.

ALE SEIA"^ *
2.#s.T 4- Tut 1wo NON- SEQREG A%D BUSE5

As suoWW ow Ficugs ino.4-lFR.om sAcw o wet

4 30.4-1 Amendment 4DSER OPEN ITEM o% ,
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DSER Open ' Item No. _233 '( DSER Section 8.3.3.4.1) M0h M Ot
PERIODIC SYSTEM TESTING

' Description of compliance to Section 6.4, Periodic System Tests, of< -

IEEE Standard 308-1974, had not been ' included in Section 8.1.4.6 of
the FSAR. . By Amendment 4 to the FSAR, the applicant provided the |

' following-_ description of compliance: " Periodic system tests shall !

- be performed using written procedures which.will be designed to !

demonstrate system performance. The frequency of testing shall be j

governed by. the frequencies specified in the Technical Specifications." j
i

The following periodic system tests are required by Section 6.4 of '

IEEE Standard.308-1974 in order to demonstrato:
'

(1) The Class 1E loads can operate on the preferred power<

supply. ;

(2) The loss of the preferred power supply can be detected.'

(3) The standby power supply can be started and can accept i
'

design load within the design basis time.
L

~(4) The standby. power supply is independent of the preferred ,

power supply..

Pending inclusion of each of these. tests in the Hope Creek Technical (
. Specifications, the staff concludes that periodic system testing ;

!will comply with the guidelines of Section 6.4 of IEEE StandardL:

! F308-1974.. This testing meets the requiremants of GDC 17 and 18 and t
'

,

is acceptable.-

RESPONSE
,

This: item is considered as closed since the Stardard Technical ;

Specification.Section 4.8.1.1.2e includes the above tests as part [#

;

of'the diesel generator testing every 18 months during shutdown. j

(The-Hope Creek Technical Specifications, when issued, are based on !
p athe Standard Technical Specifications.)"

:=
ISpecifically, the:above test require'ments are-included in the

- Standard Technical Specification (STS) as described belowss

i (1) 'STS Section 4.8.1.1.2e.11 requires, in part, verifying I
!transfer of the diesel generator's emerwency loads to the
toffsite power source (preferred ~ power supply). STS

Section 4.8.1.1.2e.12 requires verification that emer- i
, , , gency loads are automatically energized from the offsite

power source. :

,
( 2) STS Section 4.8.1.1.2e.4 and .7 require, in part, ve rif ying

|
deenergization of the emergency busses upon simulating a !

| loss of offsite power. The deenergization of the bus j
will initiate control room alarms that monitor the incoming ;

' breaker position. STS Section 4.3.3.1 (Table 4.3.3.1-1, ;

h
!

r
i
1

- _
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|
*

i

DSER Open Item No. 233 (Cont'd.) Qugpg 430,l'1
(Coni'J)

Item 5) requires testing and calibration of emergency
bus undervoltage devices.- ,

(3) STS Section 4.8.1.1.2e.7 requires, in part, ve rif ying
that the diesel generator starts and energizes the shutdown
loads.

(4) STS Section 4.8.1.1.2e.4 and .7 require, in part, ve ri f ying
deenergization of the emergency busses upon simulating a'

loss of offsite power and that the busses are energized
by the diesel generator. Additionally, the STS
Section 4.8.1.1.2e will be modified for the HCGS Technical
Specifications to verify the independence of the standby
and preferred power sources by functional testing of
the associated feeder breaker interlocks.'

|
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DSER Open Item No. 235 (DSER 8ection 8.3.1.5)

DIESEL GENERATOR LOAD ACCEPTANCE TEST *

Position C.2.a(2), of Regula tory Guide 1.108, requires that the
preoperational and periodic tests demonstrate proper operation
of the diesel generator for design accident loading sequence to
design load requirements. Section 1.9.1.9 of the FSAR states
that for preoperational testing actual loads are started but
may not duplicate their design basis condition. This statement
implies exception to the above position. Justification for
non-compliance with the guidelines of Regulatory Guide 1.108
will be pursued with the applicant, and the results of the stuf f
review will be reported in a supplement to this report.

RESPONSE*

The response to Question 430.15 has been revised to clarify
compliance with Regulatory Guide 1.108.

.

;
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|

QUESTION 430.15 (SECTION 8.3.1)

In Sections 1.8.1.9 and 8.1.4.2 of the FSAR. You state (1) that |

preoperational testing at Hope Creek does not meet the guidelines |

of position C3 of Regulatory Guide 1.9 (revision 1), (2)
predicted loads are verified by testing; however, loads that
cannot be tested are verified by analysis or by cosparison, and
(3) for preoperational testing, actual desgin loads are started
but may not duplicate their design basis condition. The above
statement imply (1) that the diesel generators at Hope Creek will |
not be preoperationally or periodically tested to demonstrate i

their capacity and capability to operate properly when subject to
design load, (2) that the guidelines of position C.2.a(2) of
Regulatory Guide 1.108 (revision 1) will not be followed, and (3)
that the design does not meet the requirements of criterion 17 of
Appendix A to 10 CFR 50. In Section 8.1.4.20 of the FSAR provide
juutification for noncompliance |

RESPONSE

S Lon 1.8.1.9 has e ised to delete the ari ication t |

pos on C.3 of Re atory de 1.9, Revis 1. Th
preope tional t program at CGS for sel generat ting
will fol th utdeline of Reg tor uides 1.9 and 108, as

*

shown in ns 14.2.12.1.30 and .2.12.1.47. One a ption
to Regulat Guide 1.108 has be t en as stated
Section 1 .1. 08 and discuss in res nse to Qu tion 64 10

Perio e testing f the S , at the req red 8 month inter 1s, '

wil be performed sing itten procedures i accordance with he
re trements of th Ho Creek Technical S ifications.
S ction 8.1.4.20 ha een revised to refl et this response.

ge a bchec}-t'OP00#
!

i

|-

|

430.15-1 Amendment 4 !
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DSER N74 235

Question 430.15

Response

Section 1.8'.l.9 has been revised to delete the clarification to
position C.3 of Regulatory Guide 1.9, Revision 1. The preoperational
test program at HCGS for diesel generator testing will follow the
guidelines of Regulatory Guides 1.9 and 1.108, as shown in Sections
14.2.12.1.30 and 14.2.12.1.47.

Periodic testing of the SDGs, at the required 18 month intervals,
will be performed using written procedures in accordance with the
requirements of_the Hope Creek Technical Specifications. Sections
1.8.1.108 and 8.1.4.20 have been revised to reflect this response.

Position C.2.a(2) of Regulatory Guide 1.108 is met with the exception
discussed and justified in 1. below:

1. During the preoperational test phase, the proper design
accident loading sequence will be demonstrated by the test
described in Section 14.2.12.1.47. This test will verify
the ability of the SDG to start and accept the sequenced
design loads as specified in Table 8.3-1 while maintaining
voltage and frequency within specified limits. Because
this test will not! provide ECCS flows to the reactor
vessel, the ECCS pumps of RHR and core spray will not be
delivering their design flows during this test condition.
Though the testing does not duplicate the exact functional
loads of an actual LOCA condition, the diesel generator
will be loaded to the same kW output as in an actual LOCA.
This is due to the higher density of the relatively cold
water that the RHR pump will be pumping at rated flow in
its recirculation mode. The real difference between the
test functional loads and the actual LOCA functional loads
is that'in an actual event there is a transitory load from
motor operated valves. This transitory load is offset by
the higher RHR pump load of the test.

2. For periodic testing required by the Hope Creek Technical
Specifications, the test per this regulatory position will
be performed during shutdown. This test will simulate,
separately, a loss of offsite power, and a loss of offsite
power plus a LOCA condition, to verify the SDGs' ability to
start and accept the sequenced design loads.

;

|

!
j
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HCGS FSAR 8/84

See Section 1.8.2 for the NSSS assessment of this Regulatory
Guide.

.

1.8.1.107 Conformance to Regulatory Guide 1.107, Revision 1,
'

February 1977: Qualifications for Cement Grouting for
Prestressino Tendons in Containment Structures

Regulatory Guide 1.107 is not applicable to HCCS.

1.8.1.108 Conformance to Reculatory Guide 1.108, Revision 1,
Auoust 1977: Periodic Testino of Diesel Generator Units
Used as Onsite Electric Power Systems at Nuclear Power
Plants

Although Regulatory Guide 1.108 is not applicable to HCGS, per
its implementation section, HCGS complies with it, with the
following exception:

b$sipip [C, 2.a(5) regu s that thy accidpnt loading sequencq t
design) cakreg 4remer) beA l' the,perf ormeM di,rectly after/the 24 hour

segup6cing'o/ control,s 'under aj m e'$1.). T is poes not/te ,

[M sel/(r'econdf' t}o%11 be}/ pe(d,'ipe,c/ A re'sttartly raf t'ep /the' 24-hou ,run. , ,Sequenoing; howeve[r,'
'htiall
latihg l'o'ss df ac pokertcan bel aded , at ab earli r oti '' // than' 4 se '

/laiter'pertod.j 15 1
p forpy'd

rformeddhgn @e l'oads' c
arid all four ' dies'els are''availa(ble'an - be(I f ned upi for operatiop'

~

'

. ,,

|
.I 1.8.1.109 Conformance to Reculatory Guide 1.109, Revision 1,
1 October 1977: Calculation of Annual Doses to Man from

{
Routine Releases of Reactor Effluents for the Purpose
of Evaluating Compliance with 10 CFR Part 50,
Appendix I

HCGS complies with Regulatory Guide 1.109.

\
\ For further discussion, see Chapter 15.

m

$
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Position C.2.a(2) of Regulatory Guide 1.108 is met with the exception
discussed and justified in 1. below

1.- During the preoperational test phase, the proper design
accident loading sequence will be demonstrated by the test
described in Section 14.2.12.1.47. This test will verify
the ability of the SDG to start and accept the sequenced
design loads as specified in Table 8.3-1 while maintaining
voltage and frequency within specified limits. Because
this test will not provide ECCS flows to the reactor
vessel, the ECCS pumps of RHR and core spray will not be
delivering their design flows during this test condition.
Though the testing does not duplicate the exact functional
loads of an actual LOCA condition, the diesel generator
will be loaded to the same kW output as in an actual LOCA.
This is due to the higher density of the relatively cold
water that the RHR pump will be' pumping at rated flow in
its recirculation mode. The real difference between the
test functional loads and the actual LOCA functional loads
is that in an actual event there is a' transitory load from
motor operated valves. This transitory load is offset by
the higher RHR pump load of the test.

2. For periodic testing required by the Hope Creek Technical
Specifications, the test per this regulatory position will
be performed during shutdown. This test will simulate, ,

separately, a loss of offsito power, and a loss of offsite )
power plus a LOCA condition, to verify the SDGs' ability to .

'

start and accept the sequenced design loads.
|

l
|

|

|

1
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DsER Open ' Item No. 241 (DSER Section 8.3.1.10)
I>

L

LOAD ACCEPTANCE TEST AFTER PROLONGED MO LOAD OPERATION OF THE'

DIESEL GENERATOR

Section 6.4.2 of IEEE Standard 387-1977 requires, in part, that
the load acceptance test consider the potential ef fects on load
acceptance after 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-
spect to the diesel generators capability will be provided at
a later time. This item will continue to be pursued with the

'

applicant.'

.

RESPONSE

The response to Question 430.22 has been revised to indicate
that the requested information is furnished in the response
to-Question 430.145.

1 y
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i

j

' QUESTION 430.22~ (SECTION 8.3.1)

Section 6.4.2 of IEEE Standard 387-1977 requires, in part, that the
:loadLacceptance 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
sambient- air temperatures that may exist at the diesel engine air
in tak e . 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.P
,

RES PONSE

See the responses to Question 430.111 and 430.145 for the information
- requested _above.

The Hope. Creek diesel generators can accommodate a full load acceptance
test per'IEEE 387-1977 after a no load operation of the diesel
generator.

A. full load acceptance _ test per IEEE 387-1977 will be performed
after an uninterrupted no load operation of four hours on the
diesel generator. The four hours of. unloaded operation is considered
to be a realistic time based on expected operation of the diesel
generators.

-Station Operating Procedures will be provided to assure that after
a cumulative four hours of operation at light load, i.e., less

- than 20% of rated, on any diesel, that diesel will be operated for
one hour at a minimum ot 50% rated load as per the diesel manufacturer's

~

recommendations.

.
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DSER Open Itora No. 242 (DSER Section 8.3.2.1)

COMPLIANCE WITH POSITION 1 OF REGUI.ATORY GUIDE 1.128
*

Sections 1.8.28 'and 8.1.4.22 of the FSAR indicates that the
battery room ventilation system has the capability to limit i

hydrogen concentrations to less than 2 percent by volume within !

the battery rocs area but does not have the capability to limit
hydrogen concentration to less than 2 percent by volume at any
location within the battery area in accordance with the guide-
lines of position Cl of Regulatory Guide 1.128.

By Amendment 4 to the FSAR, the applicant, in response to a
request for information, indicated that even though the
ventilation exhaust duct is located jdst below the ceiling,
there is sufficient air mixing within the battery area to
limit hydrogen accumulation. Clarification of this item

'

will be pursued with the applicant.

RESPONSE

.$e.e A do.c.h e ol t-cop onse -

.
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DSER'Open Item 242 (DSER Section 8.3.2.1) QMESTOJ QSO.13 |
l

RESPONSE

FSAR Section 9.4.5 has been revised to provide the requested

information.

- The mixing capability of the battery room ventilation system to

assure that localized concentrations of hydrogen will not exceed

the 2% level will be tested. This test will sample the battery

room's air at three levels within the room. These levels shall be

in the range of 1) the floor to 1/3 the height of the room, 2) 1/3

the room height to 2/3 the room height, and 3) the ceiling of the

' room. Samples in the areas specified above shall be taken at each

end and center of the room.

Each sample shall be tested to verify the uniformity of the

hydrogen concentration over the three areas. These areas will be

tested at the completion of the battery discharge test - recharge

cycle with the control area battery exhaust system operative.

Should the above test indicate no detectable hydrogen concentr-

ations, the test shall be repeated as above except that a suitable

gas will be released in the vicinity of the battery racks as a

measurement media. -The amount of gas released as a measurement

media will be approximately 120 ft3 per hour which is equivalent

to the greatest calculated hydrogen generation rate for any of the

Class lE battery rooms. Air samples shall be tested for uniformity

of_ gas concentration to verify the proper operation of the battery

room ventilation system. If the concentrations measured vary by

greater-than 2%, the ventilation duct will be modified to correct

the mixing capability.

/
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Page-two MSfk 1kL,

This test will be performed prior to fuel load. Any

modifications, if~ required, will be made' prior to power. testing.
.
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! HCGS FSAR
, ".

b. Meet the specified cooling and ventilation requirements
during normal, shutdown, and accident conditions
without loss of function

.

c. Provide redundancy for active and passive components to 1

!meet the single failure criteria

d. Operate the redundant active components from separate j
Class 1E power sources

e. Provide missile protection for the equipment, ducts,
, and accessories
.

f. Provide tornado protection for redundant and separate
fresh air intake ducts that penetrate to the outdoors

g. Meet Seismic Category I requirements.

9.4.1.1.5 Control Area Battery Exhaust System(~% . ,3

sg.

The CABE system exhausts air from the battery rooms to ensure
that hydrogen concentrations remain within acceptable limits.

The CABE system is safety-related and is designed to accomplish
the following objectives during normal plant operation, as well
as during abnormal conditions:

fsf Maintain hydrogen concentrations for all battery rooms.

) below a se6e 1% level. This is done in conjunction
with the CER/ system

|W5Sn_.r
-

b. Provide redundancy for active components to meet the
single failure criteria

c. Operate the redundant active components from separate
Class 1E power sources

._

d. Meet Seismic Category I requirements
,

CSER OPEN ITEM ,73[Ek
9.4-5
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DSER Open Item No. 243 '(DSER Section 8.3.3.1.3) |

- PROTECTION OR QUALIFICATION OF CLASS lE EQUIPMENT FROM THE
EFFECTS OF FIRE SUPPRESSION SYSTEM

For the design basis event " Fire protection system operation,"
it is the staf f position that Class lE systems and components
located in areas with fire suppression systems should be

Icapable and qualified to perform their function when subject
to the ef fects of the subject design basis event (Se ctions
4.2 and 4.7 of IEEE Standard 308-1974).

By Amendment 4 to the FSAR, the applicant implied that the only
class lE equipment located in a zone of influence for which
automatic water sprinkling systems are installed in the lower
cable streading-area. The only electrical equipment installed |

in this toom are electrical cables that are qualified for water
subme rge nce . When the ef fluent from the fire suppression system
is water, the staf f concludes, based on the above information,
that Class lE systems are adequately protected or qualified for
the subject design basis event. Protection or qualification of
Cla ss lE equipment from ef fluents other than water will be
pursued with the applicant.

RESPONSE

The response to Question 430.59 has been revised to provide
discussion on ef fects of CO2 ef fluent on electrical equipment.

|
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DSER Opan Item 243

HCGS FSAR

' QUESTION 430.59 (SECTION 8.3.1 and 8.3.2)

For the design basis event " Fire protection system operation", it
is.the staff position that Class lE systems and components located
in areas with fire suppression systems should be capable and
qualified to perform their function when subject to -the ef fects ofe

the subject design basis event (Sections 4.2 and 4.7 of IEEE Standard
308-1974). Either provide a positive statement of compliance to
this position in the FSAR or justify non-compliance.

RESPONSE ,

Permanent fire protection systems installed throughout the
station have been analyzed to determine the effects of their opera-
tion on Class lE equipment.

The~ Class lE equipment has been protected or is qualified for
the inadvertent actuation of the permanent fire suppression systems.
Protection is provided by spray shields, drip covers and other
features. In addition, protection is provided by fire protection
system design. Such design features include designing the system
to, require manual initiation, e.g., by opening a normally closed
block valve. Partial protection is also afforded by the seismic
design of certain CO2 systems to prevent seismically induced spurious
actuation.

Qualification is provided by tests or analysis of water
impingement from overhead sprinklers or by sealing equipment covers
and can'duit' openings in accordance with the suggested guidance of
IE Information Notice 83-14.

Cable Concentration Protection-

A number of areas, of high cable concentration, in the plant are
equipped with automatic preactuation systems in response to discussions
with the NRC Chemical Engineering Branch and 10CFR50, Appendix R,
requirements. In general, Class lE equipment is not impinged by
water sprays. Where the potential exists for spray impingement the
equipment will be protected or qualified.

The Class lE 4.17 kv switchgear, unit substations, motor control
centers, uninterruptible power supplies, distribution panels, etc.
-are not located in the zones of influence of automatic water sprinkling
. systems.

Cable Spread Areas

A preaction water sprinkler system is installed in the lower
cable spreading room and a manual water spray backup to the CO2 is
being added in the upper cable spreading room. The only electrical

,-



components installed in this room are electrical cables that are
qualified to operate for any design basis event parameters for
HCGS, including water submergence.

A carbon dioxide system protects the upper cable spreading
~

roan. In the upper cable spreading room (control equipment room
mezzanine), electrical cables will be subjected to the CO2 system
effluent:if there is a fire or inadvertent actuation; however,
cable performance is not affected by the effluent.

Diesel Generators And Auxiliaries

A CO2 system .is installed in the diesel generator rooms.
Inadvertent CO2 discharge caused by a seismic event is prevented in
that the system has been analyzed or tested for seismic events.

An inadvertent discharge in one of the diesel generator rooms
"

. will not affect any of the other diesel generators. In the room
containing the CO2 discharge the diesel engine and generator
components are not expected to be adversely af fected (although no
specific qualification of all components for CO2 discharge has been
performed). If the engine is running at the time of an inadvertent
discharge, the engine will likely continue to operate properly
.except.that the actuation will also close the fire dampers in the
recirculation ventilation system. Continued operation with the'

fire dampers shut will lead eventually to an elevated room temperature.
Although the engine would likely be shutdown in a non-e:aergency,
the operator could reset the fire dampers and restore ventilation
to the unit and quickly restore the generator to service. The
three remaining diesel generators are capable of safely shutting
down the plant. Shutdown of the plant requires only two diesel
. generator units in the same mechanical division.-

Diesel Fuel Storage Room

The diesel generator fuel oil storage rooms are protected by CO2
total flooding systems. The CO2 flooding is not expected to cause
any detrimental effects to any Class lE equipment, however, qualific-
ation for CO2 environment has not been performed. However, the CO2
systems for each room are seismically qualified to ensure spurious
actuations will not be caused by a seismic event. The room is also
protected by a manual deluge system. Since the system is manually
initiated, spurious actuations are not postulated. Loss of one
diesel generator fuel oil tank room would jeopardize the capability-
to refuel the diesel day tanks, however, the capability would still
fexist to fill the day tanks from the other fuel oil storage tanks.

1

I
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DSER open Ites No. 244 (DSER Section 8.3.3.3.1)

ANALYSIS AND TEST TO DEMONSTRATE ADEQUACY OF LESS THAN SPECIFIED
SEPARATION

The applicant, by Amendment 4 to the FSAR, provided a description
of physical separation between redundant enclosed raceways (covered
trays and open top raceways, and between non-class 1E trays and
Class la conduit, as follows:

1. In the cable spreading rooms, the main control room, relay
room, and control equipment room, the separation is twelve ,

inches (12") horizontal, and eighteen inches (18") vertical. |

2. In all other plant areas, the separation is three feet
horizontal and five feet vertical.

The applicant further stated that where the separation distances
specified above can not be maintained, cable trays shall either l

be covered with metal tray covers or an analysis, based on test )
results, will be performed. ;

|
'

The staff concludes that the above separation meets the guide-
lines of Regulatory Guide 1.75 and is acceptable except for the
following:

(1) The use of 18 versus 36 inches of separation between race-
ways is evaluated in Section 8.3.3.3.2 of this report, and

(2) The use of an analysis to justify less than specified
separation will be pursued with the applicant.

RESPONSE

The response to Question 430.52 has been revised to provide the
eequested ana1ysia. dise copy a f w a f y,e . };,//w,,,y m,.t.s
v e_ r-e_, a. da.c.A co/ for you.e use: on AMusr so T9 8'l

i) u) y is t.a.b o r-aSe s , 7~ss+ Report No. a s, 7 s 9, Wd
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QUESTION 430.52 (SECTION 8.3.1 and 8.3.2)
' RESPONSE<

Physical. separation between raceways for the configurations requested 1in the above question are described below:
[ l '. Redundant s ', closed raceways (covered trays and flexible metallic

conduits or rigid conduits)
.

by: are separated from open-top raceways4

a. Twelve inches (12") horizontally and eighteen inches (18")
. vertically in the. cable spreading room, control equipment
room, and the control equipment room mezzanine.

'

b. Three feet (3') horizontally and five feet (5') vertically i

in all other plant areas.

In cases where the separation distances specified above can not be
maintained, cable trays shall either be covered with metal tray
covers or an analysis, based on test results, shall be performed to
demonstrate compliance with the intent of Regulatory Guide 1.75.,

There are only-three generic cases where analysis is used to justifylesser separation distances. These are identified.and analyzed as,

'

c follows:

* Conduit-to-conduit less than one (1)-inch apart.4

Because the~ minimum of space limitations in some areas of
-

the plant, the minimum separation distance of one inch'
between rigid steel conduits can not be maintained. The
use of the conduits is limited'to instrumentation toinstrumentation control to control, and instrumentation to
power feeder with maximum.120 Vac or 125 Vdc cables only.
Wyle Test Report No. 56719, prepared for Susquehanna Steam
Electric Station, showed that rigid steel conduits in
contact.with each other are acceptable barriers. Thetesting demonstrated that shorting of conductors in one
conduit until failure-did not affect the performance of the
conductors in~the other conduit or damage the conduit. Inaddition, Franklin Institute Research Laboratories ( FIRL)

$

performed similaritesting for the Toledo Edison Company -in
1977'with successful results. The test configuration and
cables used conservatively bound the HCGS conditions,.there-.

fore, the~ limited cases where the HCGS separation has not
been met in the installation are justified.

*
Non-Class lE cond' ult separation from Class lE tray.

.In safety-related areas of the plant there are non-Class lE
rigid steel conduits within one inch of Class lE tray.
The non-Class 1E. conduit'contains only control, instrument-
ation or 120 Vac/125 Vdc power cables. The testing performed

-
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4

for the above projects demonstrated that the rigid steel
conduit is an effective barrier for protection of any
cabling. Therefore, the HCGS cases.where the non-Class lE
conduit is not installed as required is justified by the
previous testing.

Metal-clad cable separation from Class lE raceways.*

Metal-clad cables, type MC, are_used in non-Class lE
.circu'its only. The minimum separation between the metal-
clad _ cable and Class lE raceways (open top trays or
conduits) is one (1) inch. The type MC-cable is a factory
assembly of one or more conductors, each individually
insulated, covered with an overall insulating jacket and
all enclosed in a metallic sheath of interlocking galvanized
steel. The cable has passed the vertical flame test of
IEEE 383-1974.

The.above analysis identifies the cases on a generic level. The
installation and inspection of raceways are ongoing and the specific
. cases where the analysis applies are documented on nonconformance
reports that are part of the OA/QC program.

4

.
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DSER Open Item No. 247 (DSER Section 8.3.3.5.1)
I

CAPABILITY OF PENETRATIONS TO WITHSTAND .LONG DURATION SHORT
CIRCUITS AT LESS THAN MAXIMUM OR WORST-CASE SHORT CIRCUITS

Se ction 8.1.4.12 (Item a) of the FSAR indicates that the time-current capability of the 1000 Kcail conductor penetration is
greater than the maximum short circuit current and its duration.

.
1
'

The maximum short circuit current and its duration does notfor maximumequate to Regulatory Guide 1.63 requirement
short-circuit current versus time condition that could occur.
A positive statement in the FSAR to the ef fect that the time-~

current capability of the subject penetration is greater than
any versus only maximum short circuit current and results of
tests that demonstrates this time-current capability will be
pursued with the applicant.

RESPONSE

The response to Question 430.44 has been revised to provide
the requested information.

|
|

,
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8

OUESTION 430.44 (SECTION 8.3.1 and 8.3.2)

Section 8.1.4.12 (Item a) of the FSAR indicates that the time-current capability of the 1000 Ke mil conduction penetration is
: greater than the calculated worst-car,e short circuit current and
,its duration. The worst-case short circuit cur';ent and its
. duration does not equate to Regulatory Guide 1.63 requirement for
maximum short-circuit current vs. time condition that could
occur.
Provide a positive statement in the FSAR to the effect that the
time-current capability of the subject penetration is greater
than any versus only-worst case - short circuit current and its

Provide results of tests that demonstrates the time-duration.current capability of each penetrative to maintain containment
integrity.when subject to any short circuit current for its
duration worst case design basis event environment.

,.
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f. 120-v se lighting circuits

Motor differential relay current transformer circuitsg.

h. Low voltage instrumentation circuits

1. Communication circuits.
.

The following system features are provided to ensure compliance
with the Regulatory Guide position on single random failures of
circuit overload protection devices:

Medium voltage penetration assemblies: The only mediuma. voltage circuits routed through the penetration are the
3.92-kV circuits for the two reactor recirculation pump
motors. Each' motor is supplied from a variable

I ( frequency motor-generator set. The maximum fault
current available for a fault inside the containment islimited by the generator contribution and the circuit
resistance. PRtM AgY A WD B A CKUP P R. o T E C it o W F 0 f.

dTHE.1000 kcm' , PEwETg,Aitou ts PgovlDED %Y TWO
CMSS lE. CIEculT S R E AKt.R$ tW SE ElsS A5 SHow

B . B - 1 - . E ACH ctg.coiT S g.E At4E R, 15IN E S AE F'l G ' 4

OvibED WMH AN OV E.e.cu e.RE iJT p.s.t A 3' . Tu E sE
E''' AV G AEE SET To TRIP THElt. E ES P E.cTtve
CAE&UM BEE A14ERS . F ic,. g o , 4 4 sue.ET 11

SkOWS T H AT THYE ,(TIM.E- C.Utt.ft.EMT
c,4p4 g g g,g 7 y

I07 THE 1000 W. cm ), , P E klET R.AT t 0M 15 (e E.E AT ER.
Ad MY N SHO R.T cle.c u lT c.v g,q,ggy |i 9 5. TI M E. CoWDITt0 W sgAT c.oV LD o r.c.u g ..

|

b. 480-V ac motor feeder circuits: The 480-V ac loadsf inside the containment consist of Class 1E and non-! Class 1E motor-operated valves and non-Class 1E'

I continuous-duty motors. All these loads are supplied

| from 480-V motor control centers (MCCs).
.

[ The magnetic-only circuit breaker used in the
.

g combination starter for the motor provides primary
protection for penetration conductors. * A thermal-|

} 6
..

8.1-13
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DSER Open Item No. 253 (DSER Section 8.3.3.1.4)

' COMMITMENT TO PROTECT ALL CLASS lE EQUIPMENT FROM EXTERNAL
BAZARDS'VERSUS ONLY CLASS lE EQUIPMENT IN ONE DIVISION

In Se ction 8.1.14.3.3 of the FSAR, it is stated that where
neither compartmentalization nor the construction of barriers
is possible (to protect Class lE circuits or equipment from
hazards such as pipe break, flooding, missiles, and fires)
an analysis is performed to demonstrate that none of the
hazards disables redundant equipment, conduits, or trays.
Based on this statement, the staff concludes that at least
one of the redundant Class lE systems and components at
Hope Creek need not be protected from external hazards.
The design , thus, does not meet the protection requirement
of criteria 2 and 4, nor the single failure requirement of
Criterion 17 of Appendix A to 10 CFR 50. Justification for
non-compliance with Criteria 2, 4, and 17 will be pursued
with the applicant.

RESPONSE
i The response to Question 430.38 has been revised to delete

the cited statement from Section 8.1.14.3.3 and to provide
discussion of protection against hazards.

:

I
,

i
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OUESTION 430.38 (SECTION 8.3.1 and 8.3.2)

In Sections 8.1.4.14.3.3 of the FSAR you state that where neither
compartmentalization nor the construction of barriers is possible
(to protect Class 1E circuits or equipment from hazards such as
pipe breck, flooding, missiles, and fires) an analysis is
performed to demonstrate that none of the hazards disables
redundant equipment, conduits, or trays. Based on this statement
it appears that at least one of the redundant Class IE systems
and components at Hope Creek may not be protected from external
hazards. The design, thus, does not meet the protection

.

requirement of Criteria 2 and 4 nor the single failure
requirement of Criterion 17 of Appendix A to 10CFR50. Justify
non-compliance with Criteria 2, 4, and 17.

RESPONSE

Section 3.5 indicates that Class lE equipment is protected f rom
postulated missiles by use of plant arrangement or suitable physical

- barriers-such that a single missile cannot simultanecusly damage a
critical . system component and its backup system. This is accompliched
by locating redundant systems in different areas of the plant or
separation by missile-proof walls. There are no Class lE electrical
equipment and components that can be damaged by missiles generated
externally to the plant.

-

Section 3.6.1.1 indicates that, as part of the design basis for
protection against dynamic ef fects associated with the postulated
rupture of. piping, a single active component failure is assumed to
occur in systems used to mitigate the consequences of the postulated
piping' rupture and to shut down the reactor. A thorough review of
the plant using the design bases provided'in Section 3.6.1.1 was
conducted and no cases were found where the piping failure would
prevent safe shutdown (Reference: Question / Response 410.23).

Section 8.1.4.14.3.3 has been revised to replace the statement on
compartments and barriers with one that references Sections ~ 3. 5 and
3.6.

The HCGS separation review (hazard . analysis) confirms that no
external hazard originating in a non-safety related system or
component can prevent safe shutdown of the plant, even when the
loss of of fsite power and the worst single active failure of any
sa'fety related system or component is assumed.

#~'
430.38-1 A;;..d;:nt 4

'
, .-. - . .
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monitoring cables, boxes also shall not be considered
in determing the required separation.

b. In case of open ventilated trays, redundant trays are
separated by 3 feet horizontally and 5 feet vertically,
respectively. If the redundant trays cannot be
separated by the distances specified above, solid
covers for trays are provided as designated in
Section 6.1.4 of IEEE 384-1981.

Separation requirements between Class IE and non-
Class IE circuits are the same as those required
between redundant circuits.

8.1.4.14.3.3 Hazardous Areas

These are areas where one or more of hazards such as pipe break,
flooding, missile, and fire can be postulated.

Routing of redundant Class 1E circuits or the locating of
redundant Class IE equipment in hazardous areas is avoided. The
preferred separation between redundant Class 1E circuits or
equipment in these areas is by a wall, floor, or barrier that is
structurally adequate to shield redundant raceways from potential-
hazards in the' area.

f' Wher neither compart entali ation n r the onstru ion o
bar ers is ssible an an lysis i perfo ed to emonst ate /
th no mis ile, fi , jet stream pinge nt, or ipe w ip '

,

| ha ard disa les re ndant quipmen , cond its, or trays. In

; e se, rega dless o the d stance f physi al sep ration are
r dundant quipse cable trays cated n the rect ine o !'

ight of he same potent al miss le sour e. / ~Jk
,

| The plant design for fire protection separation of electrical
: cables and equipment is reviewed against 10 CFR 50, Appendix R,

which is discussed in Section 9.5.1.

See4 ions b.S sel 5.fo describe %e meheds o f fre4CND*1 ag*E%4 l

m; wiles an/ pire rupforcs. *i
I

|'
,

| !

8.1-22 Amendment 4
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D5ER Open Ites No. 256 (DSER Section 8.3.2.3)

AUTOMATIC TRIP OF LOADS TO MAINTAIN SUFFICIENT BATTERY CAPACITY
.

Section 8.3.2.1.2.2 of the FSAR states that the Class 1E de
system has sufficient capacity to supply the required loads
except Class 15 instrument and balance of plant computer acfrompower supply inverter loads for 4 hours without support
battery chargers. By Amendment 4 to the FSAR, the applicent
indicated that the Class IE instrument and balance of plant
computer ac power supply inverter loads will be automatically
disconnected after 40 and 60 minutes respectively. In addi-

tion, the applicant indicated that the automatic trip circuit
is testable during normal plant operation.

The staff concludes that a design that automatically discon-
nects loads to assure sufficient battery capacity meets the
capacity requirements of GDC 17 and is acceptable except for
the following concerns.

1. Periodic and preoperational testing of the trip circuit.

t 2. Safety classification of automatic trip circuit.
Results of analysis which demonstrates that the auto dis-3. 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

See Yhe N2PFMCSfor &bt in forpsa. West reg ue.utes/ a4004
fe 9 stes6eas 930.ag a set yso.2 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 IE 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.

RESPONSE

b % *3 N* * Y% YS g g, %e ct. Vise) (LS pnSt
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bf 30.28 - (
.

g

De n

s

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



QUESTION 430.29 (SECTION 8.3.2)

In section 8.3.2.1.2.2 of the FSAR you state that the Class lE de
system does not have sufficient capacity to supply the Class _lE
instrument-loads for more than 40 minutes. Provide reference to
Section 7 of the FSAR where this 40 minute time for Class lE
instruments is described and analyzed.

'

RESPONSE:

All of the connected loads will be connected to the Class lE battery
systems for the complete 4 hour battery duty cycle. There will be
no tripping of Class lE loads that are powered from the Class lE
batteries.

- The_following change to.Section 8.3.2.1.2.2 of the FSAR will be
made. This change. removes the statement that initiated Questions
430.28 and 430.29 and, consequently, these questions should be
- closed out.

4

i
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1

4. MCC

(a) Bus

(1) Main horizontal bus: 600 A continuous
rating, 10,000 A short-circuit bracing

(2) Vertical bus: 300 A continuous rating,
10,000 A short-circuit bracing

(b) Breakers

Molded-case breakers: 100 A frame size,
10,000 A interrupting capacity

8.3.2.1.2.2 Class IE Batteries .

A 125-V battery consists of a set of 60 shock-absorbing, clear-
plastic cells of the lead-calcium type. Four of the six
batteries are rated at 1800 ampere hour and the remaining two at
560 ampere hour at an 8-hour discharge rate based on the end
terminal voltage of 1.75 V per cell at 77 SOF.

Each Class 1E battery bank has sufficient capacity to
independently supply the required loads c:::pt Class 1C ::
in:tru=cnt pruer cupply and ba:ance vf gloni (LOF; cc puter p:ucr
cupply, for 4 hours without support from battery chargers.
Oless IE :: iretrur:nt p;ucr supply and E00 cc pute can bc
;;pplied fer 't-end 60 ..la tc; ::;p::ti>cly frc- the tim: th:t
better; chcr;::: rr: lw t. These time intervals ate sufficient
to ensure that the Class IE instrument ac power supply is
uninterrupted during a' loss of offsite power, because the battery
chargers will be reenergized from Class 1E 480 V motor control
centers once the standby diesel generators are started.

The initial battery capacity is 25% greater than required. This
margin is consistent with the battery replacement criterion of
80% rated capacity given in IEEE 450-1975.

;

i
!

|

8.3-41 Amendment 6
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DSER Open Item No. 257 (DSER Section 8.3.2.5)

!

JUSTIFICATION FOR A O TO 13 SECOND LOAD CYCLE

Table 8.3-7 of the FSAR indicates that each of the stationbattery duty cycle consist, in part, of a O to 13 seconds and
a 13 to 120 second load periods. The basis and justification

for separating loads into these two time periods for all modes
of plant operation will be pursued with the applicant.

RESPONSE

Tables 8.3-7a,b,c, and d, have been revised to change the 13
seconds to 1 minute.

.
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TABLE S.3-74 (cont)
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toma cycle _{gp_et40 min ~41 seln-40-af st~4 9 almt

.lqujpm nt meting _
to to to to to to to to /.

Full 1.n ail 0 1 ', min 60 man ,12 alp-

gn Lnenert 1 3)g po=I n EVA fa,atet JA=est d uiu 2 atg 60 min 240 min , t e et si 41 min 4. mig 41 min 2eg piat.ua il Insuah to yEquipment /
16 l. $ (* C lab (* b l' b -I 1ytem

1' y y y p # 3 3 3 3 /3
/

g. Auto deprees. /.'10c631 - ,

relay waticat
2.6 .7

,

teerd o7
1 J<1' 7 7 .7 .7 .7 3.6 .7

/e100e44
,-

h. 125-v de e=gr

5 5 5 5 5 S S S S ,/. 5 S. ,controt power

|1. standby diesel 10DCe20, -

tuon pr Q9 g ,, g (,9 ,g t{ , g tp.3 ; '\
.

;e 2 8, 422generator con- s 423
.:" er .Sede 4ees' . 4.4. 4. 8) . 4.se 4 48 4.43 ,
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toc 2 1 -
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CILANHEL D 125-V DC LDADS
.

HATTEDY 1D0447
DC *.;W1'!CitGEAR 100446* .

Equ inment Rat 1swi , _ _ toa.1 cycle ( Asape r egl, , s

Full Load 0 Go 2smiA 10 mul V 6 4m 1m mi';
'

Equipment In.a d Inrush to, -ro ty 'sp'
E t 'r e Load Descript ion Num2=r f Amps) ( Amsini GOMM 2AOmm 19 in 12 ' miin a gin at 4g Mn n 2e in

\ ''

* Cla .s IC. in'A ruwel LDb47.2. M 73 OO'e3,

a c. pe.or r surety ITO
i,

jourritr'
~

.

* 9

.
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i TAaLE e.3,3 Page 1 ef 2

4

CMasseEL A 250-v DC Innes*

thTTEttY 1e0421
MOTest cogersoL caserna ten 251

',

sumipement _statine Load cwcle

| - - Asperse

j Equipment resti S to 1 to S to 9 to SS to
4 Item lead Descristicus estamber IIP ]dtag 2nrusti 1 min 8 misi M 50 esa h

- ct.$
i 1. EPc1 gland seal coed wac pump ter216 1.5 5.8 17.5 Det La LS 5.8 Le
1

2. arcI turn assa oil peep 19P213 7.5 25.8 7s 76 2Le 25.8 25.8 250

3. . IgrcI wacues tank come pump 14P215 3 11 33 33 11 11 11 11

4. Isrc1 test hypass to cause att tank BJ-EV-F008 5.s 20 JBk IM - - - - -

i L mci test bypass to cond str tant AP-ET-M 11 1. 0 7.4 41 - - - - -

| 6. MCI min flow bypass to snapp pool BJ-HV-7912 1.8 7.4 41 41 31- - -

1 7. arcI harman casse cig water aply value BJ-WW-US59 .33 2 11.3 11.3 - - - -

I

j S. arc 1 tort eahaust to empp pool FB+5W-FS71 1.5 7.4 41 - - - - -

L

9. mci stmasa supply line to turbine FO-WW-7901 4.3 17 ST 87 -a - - -

;

! w . ,,cI - .uceton era. coma ser t..t m -av-Re4 .75 3 w.5 - - - - -

1

5 11. IIrcI pump section frem supp pool BJ-NV-F942 .75 3 19. 5 - - - - -

p ,7,5'2z2s
12. urcr pump almenarge to are sJ-av-Fee 7 Se.S to 3se , , , ,

13. arcI pump eterharge to RPw m3-sv-ree6 10.B 40 25g )gg 22T# q- .

p.m
- m w. , m.,

g. 4 2.. m .2. 8
- -

1

] (a 3 Se geD# can be W at any times. ,

'

i ses sectiose to ErcI pasmp is assumed to change over from condensate storage tank to suppression pool at the eene of 21/2 hours.s

]
- eaa malum-emness test. ___ -- - - - -

. _ . - - - . _ _ __ , _ _ _
___

gi V

! g, pmg foHP tuscWARM6 Te ret %TR. LM B3- M-M lh 7 40.3 M 40 3 @'3 i

-.-----------.._-..~~~-----~~m.. ../ '.. . ... - ~

,

!

i
'

_ _ _ _ _ . __ _ _ _ _ _ _ _ _ _ _ _ . - _ - _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ - _ _ _
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Thats s.3-e (conti
1 Imad cwcBe
| Boul e t Ratise*

59 to toe to ist to see to ~te9 to 150 to 154 toAnce em
! 100 min 181 mis les ein 109 min _s%S min h p nie|

Draipment 51 to Se to

number _ 59 min 59 aan) '_M Description

ter216 5.8 LS 5.8 5.5 58 %A L8 LS 5.e
| Lem
i apC1 glanA most conA vac pump ,

t 10P213 2LS 2%s 2LS 25.& 2%B 2%8 25.0 2%8 2%8
! 1.

ISP215 la 3I 18 11 13 11 11 11 It
j 2 WCI turb aus oil pump

apCI w - tank cond pesso ---

3. ---
1 ----

BJ-HV-PSOSi
-

WC1 test bypass to cond str taak
- -

- - -

| 4. ---

AP-SV-rOtt '

4t< a 3 414 sa
-

.

EPCI test bypass to come str tank . - -
L. 41-

sJ-Ev-M12 --

BrCI mia fian hypees to mapp pool ---
6. -----

BJ-av-7659 -

I EPCI harca come cig mater sply waiwe
- -

- - .

i 1. -
-

FB-EV-FG71 - -

! EPCE turb e:Anaust to supp pool -- -

I S. ----

FD-IV-FOG 1
--

1 W C1 steam sepply line to turbine 1% 5sas --
% --

---SJ-Ev-Mog -

,

19. EPC1 peep section from cond str tank - -
19i.5sa s ---

--
DJ-NV-PS42 -

tt. ESCI peny section from empp pool1 -- -

j
-.---

nJ-MW-F587 -

: 12. spC1 p g aamre rge to are
Dse**T

$sg 225 .ater -
-

- 40,3,; aJ-av-Foo6 40,3 4o .3- ,

-.
- -

-

| 13. WCr peep aischarge to arv Bs-W -827T 46.3 -
-

42. E .799r.-s 42.6 JtSEI4 42.6 M 42 6 330s4 83.6

|
g, m ,,e m v. scausre 6esn #

/ 30'J,% 3g*y,q
' 3%.%# 3*n. %Total (asperes)

1

i
-

s -

! .

<

.

b

I
i

**
a

4

_____._..__ ___ _ ______ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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; Weve 1 et 1
TAmuts.3-9 .

csaansEL B 254-V oc rnarm
! BATTrot 180431

-

ssWTost (x)stTwos czarTEst 190261

| p a cVete
Basipennt grating 25 154 216 211

| -. -

1 6 7 24 to to to to

|
_ to to to to to 156 210 211 244Amperes 9

er min 7 min 24 mia_ 25 nde mio - mis A man
Full

j Equipment g Inrush 1 mim*

| W n==-ription _ Ieumber g

16F219 3 14.3 42.5 42.5 14.3 14.3 14.3 14.3 14.3 14.3 14.3 14. 3

|
g

19F228 3 11 33 33 11 11 11 11 11 11 11 11
1. SCIC glane om.1 wec peep)

- -
! .

2. ECIc vac tank coat pump -
---

- .

Fe-uV-ro5s n /* n.3 -
;

1
mere t.ri. n e to , l'

: 3. -- -
pool ----

Bla-RW-Fe22 0.75 3 19.5 -,

I acIc test time to cond4. stocage tank.
*

! j ,~

Y -- %,

w J . -
- , .-

--- ,

1.es e so se -

acxc sem == seer to turbane Fc-aV-Fe45 -11.3)
----

| 5A - taa--

BD-IIV-FG10 9.33 g 11.3 -

! (= f. sc1C pump inlet from 14 11.3 -

came storage tank ---- eaa-

|
-

to-lev-Fe31 0.33 2 18.3 -

7 E. nCIC Pemy talet from empp!
-- --

pool .--

BD-RV-F012 1.8 7.4 41 41 -

tas
j % %. BC1c pump outlet to RFV -.41 -

41 -

BD-NV-F913 1.4 7.4 41 51 -

-

9 8. RCIC ymmp outlet to RFV
--

- -
- -

FC-NV-F95 0.14 Ig 14 -

i
lop. Sctc vac pump ALsch to . be ,% --

supgr Am pool ---
- - -

3D-80C-F046 0.33 M 18.$ 10.9 -

H d acIc baron cond cootleg 2XI A %

s.4 s.4 s.4 a.4 s.4
unter suppay

FV-BY-4282 8.89 0.7 8.4 cas cas saa ass ses-,
--

i
-

;

I 12 $$ actc turb trip s throttle
! W 25.3 66.34 34Q W 23. 78 g jec$ 43.

walwe
33,W 9,9 33.7

2s.b 14.'1 /'"
t Total (amperest 191.A

<
-

ta a snow can be jogged any time. tros conden=ata storage tant to suppression;

| <=s section ser the acIc pump is assumed to change
pool at the and of 3-1/2 hours. -

<

_
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s
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Guuk.n 430 33
DSER Open Item No. 260 (DSER Section 8.3.3.3.5)

THE USE OF A SINGLE BREAKER TRIPPED BY A LOCA SIGNAL AS AN
ISOLATION DEVICE

section 8.3.1.1.2 of the FSAR indicates that the Class lE system
provides power to non-Class lE loads. Non-Class lE loads are
connected to the Class lE system through a single breaker that
is tripped automatically by a LOCA signal. The single breaker

!>

tripped by a LOCA signal provides acceptable isolation between
Class lE and non-Class lE circuits for the design basis accident--
LOCA. However, for other design basis accidents or operating
occurrences that do not generate a LOCA signal (such as loss of |

1

of fsite power, design basis exposure fire, seismic events, etc.), j

it is the staf f concern that a single breaker may not pr ovide
.

acceptable isolation.

By Amendment 4 to the FSAR, the applicant indicated that protect-
tive device coordination studies show that the single breake r

* time overcurrent trip characteristics will trip to clear a fault
prior to initiation of a trip of a upstream breaker. Identifi-
cation of all non-Class lE etreuits being isolated using a single
breaker trip by LOCA signal, periodic testing of breaker coordi-'

nation, and capability of breaker to trip prior to any versus
only upstream breaker and for all versus only circuit faults, will
be pursued with the applicant.

RESPONSE

Response to Question 430.33 has been revised to provide the

requested in fo rmation.

- ,
,

.

. .

-,.. . . . - . . . ... ... . .. . . . . .... -.
. .
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NCGS FSAR jfg4

OUESTION 430.31 (SECTION 3.3.1 and 8.3.2)
Section 3.3.1.1.2 of the FSAR indicates that the Class 1E systemNon-Class 1E* loads are
provides power to non-Class 1E loads. connected to the Class IE system through a single breaker that isThe single breaker
tripped automatically by a LOCA signal.

: tripped by a LOCA signal provides acceptable isolation between
Class 1E and Non-Class 1E circuits for the design basis accident

However, for other design basis accidents or operating
occurrances that do not generate a LOCA signal (such as loss of- LOCA.
offsite power, design basis exposure fire, seismic events, etc),
it is the staff concern that a single breaker may not provideProvide an analysis, in accordance withacceptable isolation. 308-1974, that

the guidelines of Section 4.9 of IEEE Standarddemonstrates that failure of anyone or simultanous combined
failure of all non Class II loads will not prevent any of the
four channels of Class 1E power from performing its safetyThe analysis should consider, but not be limited to,

capacity and capability of onsite and offsite power suppliesfunction.
and their associated distribution system to supply power to(1)

Class 1E loads within their design ratings for all modes of plantthe guidelines of Section 7.1.2.1 of IEEE standardoperation, (2) an analysis of diesel generator loadings for loss384-1981, (3)
of offsite power similiar to that presented in Tables 3.3-2(4) the failure of the Non Class II de
through 8.3-6 of the FSAR,
system that supplies control power,to the subject non Class 1Ea similiar analysis of the Class 1E de system ifloads, and (5).

non-Class 1E loads are connected. .

RESPONSE

The following discussion demonstrates the adequacy of employing a1-

single circuit breaker tripped by a LOCA signal as an isolation
device between a Class 1E power bus and a non-Class IE load for
design bas ) event that do not generate LOCA signals.g

shows the two configurations that employ aFigure 430.33-1circuit breaker tripped by a LOCA signal as an isolation device.
The two configuratione ares

A Class II unit substation supplies a non-Class II
motor control center (NCC) or a motor load througha.

C Class 1E circuit breaker B.N3'

!A Class IE motor control center supplies t'hroughClass IE circuit breaker D, a non-Class 1E distribution
9

b.
5
U panel.

The Class 1E circuit breakers B and D are qualified to operate
, z

for HCGS seismic and environmental parameters for all designThese circuit breakers will trip to isolate their$
,

M basis events.
Q

Amendment 4430.33-1

- _1 '
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HCGS FSAR

QUESTION 430.33
:
'

ANALYSIS FOR SUPPLYING NON-CLASS lE FROM CLASS lE DC SYSTEMS

Figure 8.3.11 shows non-Class lE public address system distribution
panel 10J496 supplied from a Class lE dc power bus 10D410 through a
Class lE inverter in UPS unit 10D496. The inverter is an acceptable
isolation-device per IEEE-384-1981, Section 7.1.2.3. Therefore, a
failure in the non-Class lE distribution panel 10J496 will not
degrade Class lE de system bus 10D410.

The HCGS-UPS system will be tested to demonstrate the adequacy of
an inverter being applied as an isolation device. The test will
demonstrate that voltage, current, and frequency on the Class lE
side of the UPS are not degraded below acceptable levels when
maximum credible voltage or current transient is applied on the non-
Class lE side of the UPS system. The tests to be performed will
simulate all operating modes for which the HCGS UPS system is
designed. The tests will include the following types of f aults at
the UPS output location:

a. Phase to ground
b. Neutral to ground
c. Phase to neutral without ground
d. Hot snort (460 Vac)

SeJ8 m 'M 5*9* *MTA test plan is ebbeeked for the staff's review. The test report
and any associated analysis of the test results will be submitted
in December 1984. If the testing can not demonstrate adequacy of

' the UPS as an isolation device, then an isolation transformer will
be added between the inverter and the distribution panel. The test
plan for the isolation transformer is also att::hed for the staff's
review. satom,4feJ sepokg

|

93o33,25
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.

respective Class 1E power supply buses from the non-Class 1E
&

loads in the event the non-Class 1E loads fail.
This applies

whether the plant is supplied from an offsite source or an onsiteThus, the failure of the non-Class IE loads supplied
IE power supply buses will not prevent any of the foursource.

from Claschannels of Class 1E power supplies from performing its safety'

function. g gn,y

384-1981
COMPLIANCE WITH GUIDELINES OF SECTION 7.1.2.1 OF IEEEj

Protective device coordination studies for devices shown inFigure 430.33-1 have shown that the time-overcurrent trip'

characteristics of circuit breakers A, B, C, and D are such thats~

Circuit breaker B will trip to clear a fault currenta. prior to initiation of a trip of circuit breaker A.
j

Circuit breaker D will trip to clear a fault currenti

b. prior to initiation of a trip of circuit breaker C.
i

Both the onsite and offsite powers supply sources are separately
capable of supplying the necessary f ault current for sufficient
time to ensure the proper p @ ective device coordination without'*

loss of function of Class IEfloads. 3,.

STANDBY DIESEL GENERATOR LOADINGS FOR LOSS OF OFFSITE POWER
tabulates the loads, their KW ratings, and loadingTable 8.3-1 (DBA) and loss of offsite

sequences for design basis accidentIt can be verified by inspecting'

scenarios.power (LOP)Table 8.3-1 that DBA loading of the SDGs is the lir.iting case
with respect to the loading capability of the SDGs.

FAILURE OF THE NON-CLASS 1E DC SYSTEM THAT SUPPLIES CONTROL POhTR
TO THE SUBJECT NON-CLASS 1E LOADS

'

(described above) the circuit breaker BFor configuration (a)
supplying a Non-Class IE MCC or a motor load is controlled byFor a non-Class 1E motorClass 1E 125 V de control power supply.
load, a non-Class 1E circuit breaker is provided downstream of [

This non-Class IE circuit breaker (GE-AKR
-

circuit breakpr B.is controlled by a non-Class 1E 125 V de control power.type)GE-AKR type circuit breakers are directthe acting trip devices
and do not require external control power supply for tripping for ,

Therefore, the failure of the deelectrical fault conditions.control power supply does not prevent the circuit breaker Ac' trip ft.J5 '
in response to the failure of non-Class IE motor load. fyor

< ~ l#SatT C F/ w P M e 434.n 4 6
os a oPEN ItDt g6d

430.33-2 Amendment 4

. . ,_.
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TEST PROCEDURE, ISOLATION VERIFICATION

S/N 9743 1E 20KVA UPS (INSTRUMENTATION AC POWER SUPPLY)

FOR PUBLIC SERVICE ELECTRIC & GAS CO.
HOPE CREEK GENERATING STATION
P0. 10855-E-154 (Q)-AC

OBJECTIVE:

TESTING TO ESTABLISH THE UPS SYSTEM AS A CIRCUIT ISOLATION
SYSTEM.

PASS CRITERIA:

DEFINITION OF ISOLATION DEVICE OR SYSTEM: A DEVICE OR
SYSTEM IS CONSIDERED.TO BE A CIRCUIT ISOLATION DEVICE IF IT
IS APPLIED SUCH THAT THE MAXIMUM CREDIBLE VOLTAGE OR CURRENT
TRANSIENT APPLIED TO THE NON CLASS 1E SIDE OF THE DEVICE
WILL NOT DEGRADE THE CLASS 1E CIRCUIT ON THE OTHER SIDE OF
THAT DEVICE.

CIRCUIT NORMAL VARIATION

ALT. DC. SUPPLY 150-140 VDC
0-364 ADC

NORMAL AC SUPPLY 48 0+10% V(L-L)
3 PHASE

0-55A, 0-132AP FOR 10 MSEC

BACK UP AC SUPPLY 48 0+10% V
1 PHASE

0-78A, 0-500AP FOR 10 MSEC

ANY VARIATIONS OUTSIDE OF NORMAL VARIATIONS SPECIFIED WILL
BE ANALYZED ON A CASE BY CASE BASIS.

,

s

1
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FAULT LvCATION AND TYPE

FAULTS WILL BE APPLIED TO UPS SYSTEM OUTPUT TERMINALS BY CLOSING A
SWITuH AS REQUIRED.

FAULT TYPES:

1. PHASE (H0T) TO GROUND
2. NEUTRAL TO GROUND
3. PHASE TO NEUTRAL W/0 GROUND
4. 480VAC APPLIED ACROSS UPS 0UTPUT W/0 GROUND (H0T SHORT)

THE CONDITION OF THE THREE CLASS 1E SOURCES WILL BE MONITORED
.THROUGH SUITABLE SIGNAL CONDITIONERS, BY G0ULD INC., 2000W SERIES
HIGH FREQUENCY RECORDING SYSTEM.

2'
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TEST PROCEDURES

1.0 GENERAL NOTES

~BEFORE STARTING TEST DETERMINE AND RECORD ALL SIGNAL CONCITIONER1.1
TRANSFER RATIO (MULTIPLIER) VALUES.

1.2 NORMAL SYSTEM OPERATION DURING EACH TEST

A. CONNECTION PER FIG. 1.
B.- OUTPUT LOAD 10KV A 9 .08PF (66.7 ~ AMP RESISTIVE AND 50 AMP

INDUCTIVE) 9 120VAC NOMINAL.
C. UPS POWERED BY " ALTERNATE" DC SOURCE (BATTERY) AND ONE OR

BOTH AC SOURCES, " NORMAL" & "BACK-UP".
D. STATIC SWITCH IN " PREFERRED" POSITION.
.E. ALL BREAKERS & SWITCHES CLOSED, BOTH BYPASS SWITCHES IN

" NORMAL" POSITION
" TEST" SWITCH - CENTERED
" RETURN MODE" SWITCH - IN "A.UT0" POSITION
" ISOLATION" TOGGLE SWITCHES - ON
" SYNC" TOGGLE SWITCH - ON

1.3 TEST INSTRUMENTATION

A. GOULD INC., MODEL 2800W HIGH FREQUENCY RECORDING SYSTEM.
EIGHT-CHANNEL, INDEPENDENT SCALE SELECT 1.050 TO 1500 VOLTS

. FULL SCALE.
B. POTENTIAL TRANSFORMER 480V, 60HZ PRIMARY 120V SECONDARY

(4:1 RATIO).
C. CURRENT TRANSFORMER 1000:1 RATIO WITH 10 OHM BURDEN RESISTOR.

(.01V/A).
D. WIDEBAND.DC' ISOLATION AMPLIFIER, GOULD INC. MODEL 13-4615-10

OR EQUIVALENT.

3
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1.4 TEST FACILITY AND EQUIPMENT

A. DC SUPPLY - C&D 4LCW-15 BATTERY (60 CELLS, 80KW FOR 30 MIN.)
AND BATTERY CHARGER.

,B . AC SUPPLY - 480V, 3 PHASE, 4W, 60 HZ,1200A GROUNDED NEUTRAL.
C. AC LOAD BANK - 0-30KW OR 0-30KVA 9 U.8PF.
D. FAULT APPLICATION DEVICE - G.E. CIRCUIT BREAKER TJC 36400G

400A, 3P. MAGNETIC ONLY.
E. HOT FAULT SOURCE - TRANSFORMER, 1 PH 480:120V 30KVA OR

LARGER.
.

2.0 TEST PROCEDURE

-2.1 BASE LINE DATA
START UP THE UPS WITH ALL SOURCES AVAILABLE. SET UP " NORMAL
OPERATION" PER 1.2 AND ALLOW SYSTEM TO WARM UP FOR AT LEAST 30
MINUTES.

A1. METERING AND CONNECTIONS PER FIG. 2 AND " BACKUP SOURCE"
BREAKER OPEN. RECORD IN " STORE" MODE AT 20KHZ TIME BASE.
COPY MEMORY TO PAPER.

A2. REPEAT Al EXCEPT USE 500HZ TIME BASE.
Bl. WITH METERING AND CONNECTIONS PER FIG. 2 AND " NORMAL SOURCE"

BREAKER OPEN. RECORD IN " STORE" MODE AT 20KHZ TIME BASE.
COPY MEMORY TO PAPER.

B2. REPEAT B1 EXCEPT STATIC SWITCH TRANSFERRED TO BACKUP.
B3. REPEAT B1 EXCEPT USE 500HZ TIME BASE.
B4. REPEAT B2 EXCEPT USE 500HZ TIME BASE.

|

I
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2.2 FAULT TESTING

CO. METERING AND C0HNECTIONS PER FIG 2 RECORDER IN MANUAL,,

TRIGGER. MODE. APPLY FAULT BY CLOSING " FAULT" CB AND AT
,

THE SAME TIME (0R 0 TO 10 MILLISECONDS BEFORE) TRIGGER'

7- THE REC 0ADER IM'" STORE" MODE. REMOVE THE FAULT AND RECORD
THE MEMORY TO PAPER.
AFTER EACH FAULT APPLICATION CHECK THE UPS FOR DAMAGE.
REPAIR THE'UPS IF REQUIRED BEFORE PROCEEDING.

<
.

C1. ' INSTALL JUMPER "A" T0 " FAULT" CB WITH " BACKUP SOURCE" CB
' OPEN WITH RECORDER AT 20KHZ TIME BASE APPLY FAULT PER CO.

C2. REPEAT C1 EXCEPT WITH 500HZ TIME BASE.>

.C 3. OPEN " NORMAL SOURCE" CB AND CLOSE " BACKUP" WITH RECORDER
^ . ' '

20KHZ TIHL BASE APPLY. FAULT PER CO.- >

,,

C4. REPEAT C3 EXCEPT WITH 500HZ TIME BASE.
'' C5. REPEAT C1, C2, C3 & C4 WITH JUMPER "B" INSTEAD OF "A"

CONNECTED TO " FAULT" CB.
C6. REPEAT C1, C2, C3, & C4 WITH JUMPER "C" INSTEAD OF "A"

CONNECTED T0 " FAULT" CB.
.C7. REPEAT C1, C2, C3, & C4 WITH CONNECTIONS TO HOT FAULT

SOURCE (UPS, RUNNING AT NO LOAD).s
-

-

..
. .

2.33 COMPLETE TEST SUMMARY SHEET FOR EACH TEST OR TEST GROUP.
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TEST PROCEDURE, ISOLATION VERIFICATION

|

S/N 97431E 20KVA UPS (INSTRUMENTATION AC POWER -SUPPLY) IN SERIES
WITH A POWER CONVERSION PRODUCTS ISCLATING TRANSFORMER MODEL #
RT F- 12 0/120- 3 0

.F 0i. ?UBLIC SERVICE ELECTRIC & GAS CO.
HOPE CREEK GENERATING STATION
P0. 10855-E-154 (Q)-AC

OBJECTIVE:

TESTING TO ESTABLISH THE ISOLATING TRANSFORMER IN SERIES
WITH A UPS SYSTEM AS A CIRCUIT ISOLATION SYSTEM.

|PASS' CRITERIA:

DEFINITION OF ISOLATION DEVICE OR SYSTEM: A DEVICE OR
SYSTEM IS CONSIDERED TO BE A CIRCUIT ISOLATION DEVICE IF IT
.IS APPLIED SUCH THAT THE. MAXIMUM CREDIBLE VOLTAGE OR CURRENT
' TRANSIENT APPLIED TO THE NON CLASS 1E SIDE OF THE DEVICE
WILL NOT DEGRADE THE CLASS 1E CIRCUIT ON THE OTHER SIDE OF
THAT DEVICE.

CIRCUIT NORMAL VARIATION

ALT. DC. SUPPLY 150-140 VDC
0-364 ADC

NORMAL AC SUPPLY 480+10% V(L-L)
3 PHASE

0-55A, 0-132AP FOR 10 MSEC

BACK UP AC SUPPLY 480+10% V
1 PHASE

0-78A, 0-500AP FOR 10 MSEC

ANY VARIATIONS OUTSIDE OF NORMAL VARIATIONS SPECIFIED, WILL
BE' ANALYZED ON A CASE BY CASE BASIS.

1

m



.

.

FAULT LOCATION AND TYPE

FAULTS WILL BE APPLIED TO-ISOLATING TRANSFORMER OUTPUT TERMINALS BY
CLOSING A SWITCH AS REQUIRED.

FAULT TYPES:

1. PHASE (HOT) TO GROUND
2. NEUTRAL TO GROUND
3. PHASE T0' NEUTRAL W/0 GROUND
4. 480VAC APPLIED ACROSS UPS OUTPUT W/0' GROUND (HOT SHORT)

THE CONDITION OF THE-THREE CLASS IE SOURCES WILL BE MONITORED
THROUGH SUITABLE SIGNAL CONDITIONERS, BY GOULD INC., 2000W SERIES'

HIGH. FREQUENCY' RECORDING SYSTEM.

-

|

2 |

. _ _ _ _
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TEST PROCEDURES

1.0 GENERAL NOTES

1.1 - BEFORE' STARTING TEST DETERMINE AND RECORD ALL SIGNAL CONDITIONER
TRANSFER RATIO (MULTIPLIER) VALUES.

- 1.2 NORMAL SYSTEM OPERATION DURING EACH TEST

A. CONNECTION PER FIG. 1.
B. '0UTPUT LOAD 10KVA 0 .08PF (66.7 AMP RESISTIVE AND 50 AMP

INDUCTIVE) @ 120VAC NOMINAL.
C. UPS POWERED BY " ALTERNATE" DC SOURCE (BATTERY) AND ONE OR

BOTH AC SOURCES, " NORMAL" & "BACK-UP".
D. STATIC SWITCH IN " PREFERRED" POSITION.
E. ALL BREAKERS & SWITCHES CLOSED, BOTH BYPASS SWITCHES IN

" NORMAL" POSITION
" TEST" SWITCH - CENTERED

'

" RETURN _ MODE" SWITCH - IN "AUT0" POSITION
" ISOLATION" TOGGLE SWITCHES - ON
" SYNC" TOGGLE SWITCH - ON

1.3 TEST INSTRUMENTATION _

-A. G0ULD INC., MODEL 2800W HIGH FREQUENCY RECORDING SYSTEM.
EIGHT CHANNEL,' INDEPENDENT SCALE SELECT A.050 TO 1500 V0LTS
FULL SCALE.

B. POTENTIAL TRANSFORMER 480V, 60HZ PRIMARY 120V SECONDARY
(4:1 RATIO).

C. CURRENT TRANSFORMER 1000:1 RATIO WITH 10 0HM BURtEN RESISTOR.
(.01V/A).

D. WIDEBAND DC ISOLATION AMPLIFIER, G0ULD INC. MODEL 13-4615-10
OR EQUIVALENT.

x

4

3

Li.
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1.4 TEST FACILITY AND EQUIPMENT

A. DC SUPPLY - C&D 4LCW-15 BATTERY (60 CELLS, 80KW FOR 30 MIN.)
AND BATTERY CHARGER.

.B . AC SUPPLY - 480V, 3 PHASE, 4W, 60 HZ, 1200A GROUNDED NEUTRAL.
C. AC LO AD B ANK - 0-30 KW .0R 0-30 KV A 0 0.8P F.
D. FAULT APPLICATION. DEVICE - G.E. CIRCUIT BREAKER TJC 36400G

400A,.3P. MAGNETIC ONLY.
E. HOT FAULT SOURCE - TRANSFORMER, 1 PH 480:120V 30KVA OR

LARGER.

2.0 TEST PROCEDURE

2.1 BASE LINE DATA
START UP THE UPS WITH ALL SOURCES AVAILABLE. SET UP " NORMAL
OPERATION" PER 1.2 AND ALLOW SYSTEM TO WARM UP FOR AT LEAST 30
MINUTES.

A1. METERING AND CONNECTIONS PER FIG. 2 AND " BACKUP SOURCE"
BREAKER OPEN. RECORD IN " STORE" MODE AT 20KHZ TIME B ASE.
COPY MEMORY TO PAPER.

A2. REPEAT'Al EXCEPT USE 500HZ TIME BASE.
Bl. WITH METERING AND CONNECTIONS PER FIG. 2 AND " NORMAL SOURCE"

BREAKER OPEN. RECORD IN " STORE" MODE AT 20KHZ TIME BASE.
COPY MEMORY TO PAPER.

B2. REPEAT B1 EXCEPT STATIC SWITCH TRANSFERRED TO BACKUP.
B3. REPEAT B1 EXCEPT USE 500HZ TIME BASE.
B4. -REPEAT B2 EXCEPT USE 500HZ TIME BASE.

4
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2. 2 - FAULT TESTING.

CO. METERING AND CONNECTIONS PER FIG 2, RECORDER IN MANUAL
TRIGGER MODE. APPLY FAULT BY CLOSING " FAULT" CB AND AT
THE SAME TIME (OR 0 TO 10 MILLISECONDS BEFORE) TRIGGER |

THE RECORDER IN " STORE" MODE. REMOVE THE FAULT AND RECORD :

THE MEMORY TO PAPER. I

AFTER EACH FAULT APPLICATION CHECK THE UPS FOR DAMAGE.
REPAIR THE UPS IF REQUIRED BEFORE PROCEEDING.

C1. INSTALL JUMPER " A" T0 " FAULT" CB WITH "B ACKUP SOURCE" CB
OPEN WITH RECORDER AT 20KHZ TIME BASE APPLY FAULT PER C0.

C2. REPEAT C1 EXCEPT WITH 500HZ TIME BASE.
C3. OPEN " NORMAL SOURCE" CB AND CLOSE " BACKUP" WITH RECORDER

20KHZ TIME BASE APPLY FAULT PER CO.
C4. REPEAT C3 EXCEPT-HITH 500HZ TIME BASE.
C5. REPEAT C1, C2, C3 & C4 WITH JUMPER "B" INSTEAD OF "A"

CONNECTED T0 " FAULT" CB.
C6. REPEAT C1, C2, C3, & C4 WITH JUMPER "C" INSTEAD OF "A"

CONNECTED TO " FAULT" CB.
C7. REPEAT C1, C2, C3, & C4 WITH CONNECTIONS TO HOT FAULT

SOURCE (UPS RUNNING AT NO LOAD).

2.3 COMPLETE TEST SUMMARY SHEET FOR EACH TEST OR TEST GROUP.

..

5
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REV 1
..

DSER Open Item No. 261 (DSER Section 8.3.3.3.6)

AUTOMATIC TRANSFER OF LOADS AND INTERCONNECTION BETNEEN REDUNDANT
DIVISIONS i

,

|
In Sections 8.1.4.1, 8.3.1.1. 2.4, and 8.3.2.2 of the FS AR, it is
stated that no provision exists for either automatic or manual
transfer of loads between redundant load groups. The design
depicted by this statement, meets the requirements of criterion
17 of Appendix A to 10 CFR 50, the guidelines of Regulatory'

Guide 1.6 and is therefore, acceptable. However, based on staf f
review of single line diagrams presented in Section 8.3 of the
FSAR, provision for both automatic and manual transfer of loads
have been identified. Sheet 2 of Figure 8.3-11 (E-OO12-1) of

,

the FSAR shows the non Class lE BOP computer load normally con-*

nected to Class lE division "D" with provision for automatic j

transfer to divisions "B" or "C". In addition, Sheet 5 of 1

Figure 8.3-8 (E-OOO9-1) of the FSAR shows the non Class lE loads
on 125 v DC bus LOD 486 having provision for manual transfer bet-
ween Class IE divisions " A" and "B" and the capability for
simultaneous connection of this same load to both division "A"

and "B." Similar provisions for load transfer also exists bet-
iween division "C" and "D".

By Amendment 4 to the FSAR, the applicant indicated that a BOP
computer load powered from Class IE, Channel B is automatically
transferred to Class _lE Channel C on loss of its Class lE power
supply. The applicant further indicated that this automatic
transfer design does not violate the requirements of GDC 17 nor
does it f all under guidelines of Regulatory Guide 1.6 because
the BOP computer load is not safety-related. The staff disagrees.
The automatic transfer does not meet position 4c of Regulatory
Guide 1.6. In addition, this automatic transfer or interconnec-

'

tion between redundant divisions does not meet the independence
requirements of GDC 17. The applicant has been requested to pro-
vide this results of an analysis that identifies and justifies
use of all physical and electrical interconnections between redun-
dant ac and de divisions and between redundant associated divi-
sions. This items will be pursued with the applictnt.

RESPONSE.

The automatic / manual transfer feature has been deleted as indi-
cated in the revised response to Question 430.34.

.

.- -. - - . - = _ _ _ _ - . - . - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _. -
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OUESTION 430.34 (SECTION 3.3.2)
,
-

In Sections 3.1.4.1, 8'.3.1.1.2.4 and 8.3 (2.2 of the FSAR you
state that no provision exists for either automatie or manual
transfer of loads between redundant load groups. The designN

(f.- depicted by this statement meets the requirements of Criterion *
, of Appendix A to 10 CFR 50, the guidelines of Regulatgry |3 ,

d Guide 1.6 and is, therefore, acceptable. Bowever, based on sta' '.

review of single line diagrams presented in Secition a.3 of the ,

'

FSAR, provision for both automatic and manual transfer of loads
have been identified. Sheet 2 of Figure 8.3-11 (E-0012-1) of tt
FSAR shows the non Class 1E BOP computer load normally connectec
to Class 1E division *D" with provision for automatic transfer t

In addition, Sheet 5 of Figure 3.:1-3
divisions "B" or "C".

(E-0009-1) of the FSAR shows the non Class 1E loads on 125 v DC
bus 10D486 having provision for manual transfer between Class 11B" and the capability for simultaneous
divisions "A" and
connection of this same load to both division "A" and "B".

Similiar provisions for load transfer also exists between
division "C" and "D". ~

Correct the above identified inconsistency so that tha.
Hope Creek design is consistent with design commitmen
contained in the FSAR. Describe how one can conclude
in the future with reasonable assurance that the actu
Hope Creek electrical desing meets design commitments

!. documented in the FSAR.
.

Provide the results of an analysis that demonstratesb. that the physical and electrical independence of the
four independent electrical divisions have not bee.
compromized by the connection of Non Class II loads c
the Class II AC and DC system. The results of the
analysis should include but not be limited to.

identification and justification of all electrica:
,

f

(1)interconnections, (2) descriptier. with electrical
schematic diagrams for each non Class II lead,|

(3) description of the physical routing of circuits'
1

associated with each Class 1E load group with respect.
to other non-Class IE loads connected to redundantClass IE load groups, and (4) where separation betwet
redundant associated circuits or between associated
circuits and non Class 1E circuits is less than the

). . . . separation required by IEEE standard 384, justificat:
-

-
.

should be provided. ,y ,.

2. . , 9 3 r-,' 4 > ; , ..

. $
. . _ .

-

i

RESPONSE

FSAR. Flei B 3--11 sueEY '2. HAS B EEN REVISED
. ,

To saw mT we see comrutee_.
osta oprx,Irrn M/ Amendaent430.34-1

46.V i l
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DSER Open Item No. 268 ( DSER Section 6.8.1.2)
n i

ESF AND NON-ESF AIR FILTRATION UNIT DRAINS |

Regarding the ESF and non~ESF air filtration unit drains,
what keeps the air traps in the water drains filled with
water? Is there an automatic fill system?

RESPONSE
;

Not all filtration units have water drain traps. Of the
ESP 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-ESP) units are provided
with check valves in the upstream and downstream drain lines
of the charcoal compartment preventing backflow of air and

,Thus, c- irtrini..; sealing integrity of drain lines /s ,water.
| MAIMTAMfEb.

[ ~
For additional information, see the attached discussion on the Filtration

System Drain Trap.
:
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INSER.T A To et 2GB gtsfonas :

FILTRATION SYSTEMS DRAIN TRAP DISCUSSION

Water filled drum traps are provided on the drain line from the
ESP FRVS recirculation units and the FRVS vent units. They are

also provided on the non-ESF CPCS system. Refer to FSAR figures |

These drum traps are periodically filled with j
9.4-4 and 9.4-5.
water to its outlet inorder to maintain a 20" unit drain line i

Refer to the attached drum trap detail .su bmerg e nce .

CONCERN What is the evapotation rate of the water in the trap?*

How long between maintenance intervals would be required to keep
the traps filled.

RESPONSE: The maximum evaporation rate of the water in the trap
was evaluated under the most conservative conditions. These

conditions are:

1. Reactor building ambient temperature of 104* F. (Maximum
normal design temp.)

2. Water' temperature of 104* F.

3. Reactor building relative humidity of 20% (Very conservatively
dry for a 104*F. temp.).

The maximum evaporation is in the drum traps for the FRVS
recirculationbnits. Under the above conditions the rate is 0.038

inch in 5.35 days.lb/hr which results in a drop of drum level of 1 .

The rate for the FRVS vent drum traps is 0.016 lb/hr or a drop of 1

inch in 12.9 days.

The rate for the CPCS unit drum trap is 0.0076 lb/hr or a drop of 1
inch in 26.6 days.

The maximum static pressure that any drum trap would see during
normal system operation is 15 inch,WG. Thus 5 inches could evaporate.

before a loss of water seal would occur. This would take longe r

than 26.75 days (5.35 days /in. x 5 in.) Since the 104*F conditions
described above would not last this long. At 80*F air and water

temp. and 20% RH the evaporation rate is only .0.00424 lb/hr. or 11%
of the maximum rate for the FRVS recirc. units.

J bc, L k*tufedi's
PWith the removal of the access hole cover, which

4hcdc5ignj the evaporation rates will be as shown on the attached
table.
A dd i n s eA- remove d

it is safe to conclude that aEven with the covers-r caded,'s will keep the water seals intact.maintenance interval of L4 day

.

|

, , - - - . - . _ - , _ _ . . , ,_ .,.
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INSERT

The station surveillance procedures will include a requirement
- to inspect and refill to the level of ths outlet drain con-
nection as required for each of the FRVS and CPCS drain traps
on a-14 day interval.
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TA6 LIM OF h20M TEM
WATBE. Et/Af0RATIOA) IEA-TE

MAYrMum EWrorApoid CATES , Nid Tt(Af Auen 30%. co4*E O G3 ow il
()MiT PA4foCATt'd TIME Fail WAmt To DFor (PAYS)

N04 TVAP VATL \b/hr. L incW 5 M cutsS to suuws
^

,

FM5 LEcis.c.. 0.056 ').35 26.6 /o7. /
FEVS VEWr O.O16 /2.98 W9 25 9. (,

C.PCs 0. cob 14 & /25.2 4'92.8

ewyinon EvAfotA-Tid MTES , DRAid11%f Arc.55 Hoce. vtNrED (Mott 1)'

Ye vs Vsestc 0. os") 9.4-r . /7 tr Mo.

,F946 VF.D ( O. Os$ 4.07. jp./ /20.S~,

C9CS 0. 02S~ 8. 0L */ /40.I.

EX(ccTED EVA.PcF4T1oO EATE.5 (po'iTA) 2WAieJ TFAP #cP5s Mote COVEEF_-9
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(-
OUESTION 430.141 (SECTION 9.5.8)

i
Provide the results of an analysis that demonstrates that the'

function of your-diesel engine air intake and exhaust system
design will not be degraded to an extent which prevents
developing full engine rated power or cause engine shutdown as a
consequence of any meteorological or accident condition. Include
in your discussion the potential and effect of fire extinguishing
(gaseous) medium, recirculation of diesel combustion products, or

-other gases that may intentionally or accidentally be released on
site, on the performance of the diesel generator. (SRP 9.5.8,

Parts II & III)
_

FIpsaT-@
i- RESPONSE

_

Due to'(he stragegic location of the SDG air intake in relation
to the exhaust gas stack, recirculation of the exhaust gas o the
air ' take is minimized and therefore will not pose a ha rd to

i the formance of the SDG. This is discussed in
Section 9.5.8.3. .

As discuss d in Section 9.5.'1 and indicated in Ta e 9A-1, a
i e' water hose provided in the SDG combustion air intake areas,
;q* and~ portable re extinguishers (CO, or dry c icals) are also

| available for 'mited use. This possibilit f limited use of
CO, or dry chemi 1 fire extinguishers doe not pose a potential'

threat to the die 1 engine since the ar is vented to the
outside via air in1 t louvers, as show on Figures 1.2-11 and. , .
1.2-36.

A potential fire in or ar the area is discussed in res'ponseI
to Question 430.143.

Other gases that may intent nally or accidentally be released on
' site are either located r ot to the diesel generator enclosures,

or are small enough in v ume not pose a hazard to the
performance of the die 1 genera ors. Refer also to I

|Section 9.5.1.1.11. -

A safety evaluati of.the air intak and exhaust system which
discusses meteor logical and accident nditions is provided in

| Section 9.5.8. , with further discussio in Section 3.3, 3.4,
L 3.5, 3.6, an 3.11. Additionally, onsite ind direction

frequency stributions, Tables 2.3-5 and 2 -6, indicate that
the norma or prevailing winds disburse dies exhaust gases and
any oth onsite gaseous releases away from th SDG air intake

j louver . The equipment is designed to remain o able for the
ran of design conditions given in Section 3.3.2. .a and b.'

,

From the above, no circumstances as a consequence of
'

meteorological or accident conditions could be postulated that
| L

i
|

430.141-1 Amendment 4 !
.

! . .. .
.. .- . . . . . . _ . . . _ . .-. . . . . .

,
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section 9.5.1.1.18 states that diesel generator combustion air

intakes are located remotely from exhaust openings and smoke vents

of other fire areas. The relative location of the diesel generator

combustion air openings (points J, K , L, and M on Figure 430.141-1)

are' located along column line '24.3 of the diesel generator building

at elevation 130 ft. No ventilation openings are located directly

in . front of these openings or nearby on the same wall.

The nearest openings are found at a higher elevation and set back

compared to the diesel intakes. These openings are shown in

rigure 430.141-1 and include diesel area air intakes (D), switch-

gear room intakes (E, F, G, H), and the control room intakes (I).

These openings are not of concern to diesel engine intakes because

the openings are much higher and hot, rising, combustion products

will not flow down to the diesel intakes. In addition, the rooms

served by these ventilation systems in many cases contain fire

dampers that would prevent smoke escaping and, further, being intakes,

are not used to exhaust smoke.
,

Other openings on the diesel and control building located on the

roof include exhausts. These openings are higher and more remote

| than those previously discussed.

The release of toxic gases has been analysed for their ingestion

into the control room ventilation which is in the vicinity of the

diesel generator intakes. As discussed in Section 6.4.4, the

analysis has shown that, using c:onservative dispersion models,

j no problem exists for air intakes from this area. It should be

noted also in considering the dispersion of CO2 from a postulated

|

|

i
!
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|

|

release of the co2 storage tank adjacent to the building, that
the engine manufacturer has stated that the diesels can produce

full rated power with CO2 concentrations up to 154 by volume.

|
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OUESTION 430.143 (SECTION 9.5.8)

Show by analysis that a potential fire in the diesel generator
building or any of the other surrounding buildings (reactor
building, control building, etc.) together with a single failure
of the fire protection system for that area will not degrade the

#
qualiP,y of the diesel combustion air so that the remaining
diesels will be able to provide full rated power. (SRP 9.5.8,-

Parts II & III)

RESPONSE

A 3-hour-fire-barrier has been added to separate the diesel
combustion air intakes by safe shutdown division. Since the
divisionalized intakes are in separate rooms, a fire in one zone,
and an automatic closure of the fire door will not affect the _,

remaining diesels ' combus tion air . Therefore, the remainin two
diesels will be able to provide full rated power. This analys s
was performed as part of the Appendix R fire hazard analysis (see-

revised Appendix 9A).

The Appendix R analysis shows that a fire in any one Fire area of
the control, diesel or reactor buildings will affect no more than :

one division of the diesel generator intakes. Ths Appendix R
analysis assumes a failure of any automatic fire protection
system for that area.

The SDG HVAC systems exhaust f rom missile protected areas located at
elevation 198'-0". The possibility of significant quantities of
smoke or other combustion by-products bypassing dampers or f a il ed
dampers from any of the areas and exiting at the 198 ft elevation
and consequently being drawn down to other diesel generator intakes
at the 130 ft elevation is not credible.

~y idQEhT L

.
.
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HCGS kW. I

430.143 - Inscrt 1

With a postulated failure of the automatic fire suppression system
in one diesel area, the fire damper would close to contain the
fire. Failure of the dampers is not considered credible, since it
is a UL listed device and uses only the physical properties of the
fusible link to operate upon high temperature of the link. In
addition to the hot gases, the damper link is heated by an electro-
thermal signal upon CO2 system actuation. However, even if such a
failure is postulated, the consequences of the smoke release are not
of concern. The failure could release smoke into the large volume
common corridor, but the HVAC system design would prevent any smoke
from affecting more than one diesel. Section 9.4.6 describes how
the system consists of 100% recirculating fan coil units with only
a minimum of air exchange from the common corridor during diesel
generator operation. Thus, cooling of the diesels would not be
significantly affected, considering the small influx of wirmer air
from the common corridor. The manufacturer has stated that'the
diesel generator itself-is insensitive to smoke in the compartment.

During normal plant operations, i.e., no diesels operating, the
diesel area ventilation will exhaust air from each diesel compartment
and out of the roof vent. Smoke from one compartment would have to
exit to the large volume common corridor through the fire damper.
It could then enter the other diesel generator compartments through
each respective compartment's fire damper. Should the temperature
rise the recirculation coil units would automatically start (9.4.6.2g)
to maintain acceptable room temperatures. It should also be noted
that such an event, a fire in a diesel generator compartment, would
not be expected to cause a loss of offsite power requiring immediate
response from the diesel generators.

-
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Question 640.11 Part 2

Testing of de loads necessary for safe shutdown should be conducted
at minimum de system voltage or the. voltage drop at load to these
components should be measured to verify that the de loads are
supplied with appropriate voltage unds- minimum battery voltage
conditions.

Response

The equipment and camponents are designed to operate within the
minimum and maximum battery voltage range as addressed in the
response to Question 430.32.

A review program has been performed to verify that under minimum
battery voltage conditions the final terminal voltage for all
safe-shutdown equipment meets the minimum voltage requirement for'

the device to perform it's proper function. An additional study
was performed to address the designed cable lengths and associated
voltage drops for each safe shutdown load..

In those cases where the study has indicated that the terminal voltsge
at the load is approaching the equipment's design minimal voltage
requirement, these specific loads will be checked during the functional
test as identified in FSAR Subsections 14.2.12.1.35 (PJ-250 Vdc

1 Class 1E Power) and 14.2.12.1.36 (PB-125-Vdc Class lE Power). In
addition a test will be performed to measure the actual terminal
voltage for two cases; (1) the largest load and (2) the longest
cable run, to verify the voltage is in the allowable range. This
program will verify that the de loads are supplied with appropriate
voltage under minimum battery voltage conditions.

,
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I.C.6 VERIFY CORRECT PERFORMANCE OF OPERATING ACTIVITIES
* .

Position -

It is required ( f rom NUREG-066 0) that licensees' procedures be
reviewed and revised, as necessarf, to assure that an effective
system of verifying the correct performance of operating
activities is provided as a means of reducing human errors and
improving the quality of normal operations. This will reduce the
frequency of occurrence of situations that could result in or
contribute to accidents. Such a verification system may include
automatic system status monitoring, human verification of
operations, and maintenance activities independent of the people
performing the activity (see NUREG-0585, Recommendation 5), or-
both.

Response

verification of operating activities to provide a means of
reducing human errors and to improve the quality of normal
operations shall be assured by the following procedures:

p5Lg fa) ,wn ) Removal and turn of Equipme
~ . . . - . . . s -- - - . -

- - ~ ~. .'p
_7S evice shall hd .toJrac equipment-out o serviceg

de emine if th equ yian4 T #ety-related, de emine2
. ,

if a Limiting-G Eton-for Oper lon exists, date ine'
-

if ,in pendent ve fication is re ired, and d' term nee
J ythe pre and post te ting requiremen! c. -

. _ _

.
-

,

I b) O P- AP . Z Z-10 9 ( O ) Equipment Operational Conto 4Ne shall
contain the requirements to prevent unauthorized .

operation of equipment by establishing panel and valve
lock and tagging control.

, ,

c) O . Z Z-00 2( O) Cond e of Operations w 1 be re i ed to
I -Lnci e independent ve fication require nts for s ety

plg,[LI <
7 qelate system line-ups. -- -

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

;

.
,

d) S A- AP . Z Z- 12 ( Q ) Surveillance Program shall contain the
requirements for independent verification of safety
related system line-up and temporary modification for

|
'

testing. In addition this procedure will require, prior
|

to start of casting, permission from designated
operations personnel holding an SRO license.

;

\ -

|
|

'

| 1.10-21 Amendment

.-- - . ._- - - - - . . . . - _ -- - .
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|

Insert A

a) OP-AP ZZ-108(Q) " Removal and Return of Equipment to Service"
shall |

1) Describe a program to track a system's status, i.e.,
'

operability.

2) Identify which system's or subsystems.are considered to
perform a safety-related function.

3) Determine if a system's change in status results in the
entering or clearing of a limiting condition for operation.

4) Describe a program to ensure that technical specification
required operability of redundant safety-related equipment
is verified.

When like equipment is removed from service this program
shall also ensure the appropriate retest of equipment
following preventive or corrective maintenance and prior to
the equipment's return to an operable status.

5) Prescribe independent verification of any activity which
affects the mechanical or electrical line-ups of safety-
related systems. This shall include the removal from and
return to service.

Individuals performing the independent verification associated
with mechanical and electrical line-ups shall, as a minimum,
meet the requirements of the nonlicensed operator training
program for equipment operators. These training requirements
are outlined in Section 13.2.1.1.2 and Appendix 13H.
Equipment operators performing the verifications will be
those operators assigned to the nuclear shif t supervisor on-
duty.

In some cases the independent verifications may be performed
by a nuclear control operator or shift technical advisor
assigned to the on duty shift.

The training program for nuclear control operators and
shift technical advisors are outlined in 13.2.1.1.1.2 and
13.2.1.1.1.3, respectively.

'
- ___ _ _ _ _ _ _ .
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-

' Insert B

OP-APZZ-002(O)' conduct of operations will describe the
independent verification program. This procedure will prescribe
the method and technique for perfarming the' independent verification
as well as what plant systems will require the verification.

_

'
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HOPE CREEK RESPONSE TO G.E. INFORMATION LETTER, S IL No. 402,
DATED FEBRUARY 14, 1984

Recommendation 1

' Evaluate Inerting System Design

Evaluate the design of the nitrogen inerting system. Investigate

'the potential for-introducing cold (less than 40 degrees F)

nitrogen and.the orientation of the nitrogen port relative to

the vent header, downcomers, or other equipment in the wetwell

and drywell which may be in the path of the injected nitrogen.

Assure that the temperature monitoring devices, the low

temperature shutof f valve , and overall system design are

adequate to prevent the injection of cold nitrogen into the

containment.

RESPONSE

An evaluation was performed on the HCGS inerting system design

to review the potential for injecting nitrogen less than 40 F

into the containment, similar to the occurrence at Hatch Unit
.

2 which resulted in cracking of the vent header caused by

brittle fracture. In the HCGS design, the nitrogen line from

the vaporizer connects to the drywell and torus purge lines.

Similar to Hatch, the torus purge line is also located above

the vent header but offset from the centerline of the header

by about three feet. Both the vent header, the containment

penetration, and the purge piping connected to the containment

are protected f rom being exposed to temperatures below their

specified minimum service temperature due tc malfunctions
.

of the inerting system allowing the injection of cold nitrogen

to the containment by features discussed below. There are

i

. - . - . - _ . - , _ ,- . _ _ . _ _ ,. . , . - - , - . . - - -_ _ _
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li

eignificant differences in- the types of nitrogen vaporizers

used at HCGS and ' Hatch Unit 2. Hatch has a direct cycle

vaporizer with heating steam condensing directly on the nitrogen

tubes'in a heat exchanger. The failure of the steam supply
| .

may result in a rapid' temperature drop in the nitrogen.

JLt HCGS 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 temperature range

lof the water bath . is 115* to 180*F.- The normal nitrogen outlet

. tempera ture is 70*F. The HCGS vaporizer includes controls

to stop the nitrogen flow if the temperature drops

below 40'F. These two control loops are independent of each

other. Therefore a single failure of a sensor, fuse, power
F

supply, etc. would not' lead ~ to a nitrogen injection temperature, _ _

below 40'F.

The HCGS design discussed above provides suf ficient assurance

*

that this cracking problem will not occur in the vent header

on the purge line piping.
,

1

=

m.- .



Recomm7nd2 tion 2

Evaluate-Inerting System Operation

Review the operating experience of the inerting system to assure

that the vaporizer, the low temperature shutoff valve and the

temperature indicators have functioned properly. Evaluate the

plant calibration, maintenance and operating procedures for the

'inerting system. Assure that cold nitrogen injection would be

detected and prevented.

RESPONSE

Hope Creek currently does not have an operating license and

therefore has no operating experience related to the inerting

system. . Plant calibration, maintenance, and operating procedures

will reflect the detection and prevention of cold nitrogen

injection.

Hope Creek Operations will prepare a system operating procedure,

OP-SOGS-001(0) requiring an operator to be stationed at the

nitrogen vaporizer to monitor and control the N2 temperature to

assure it does not drop below +40*F during the operation of the

drywell and torus N2 inerting system.

.

__ - . . . _
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Recommendation 3
,

Test for Drywell/Wetwell Bypass Leakage

Perform a bypass leakage test as soon as convenient to confirm

the integrity of the vent system. This test should be conducted

during. plant operation following normal plant procedures. If
,

#
no procedures exist, the followig is a general guide for

|

preparing your procedure: pressurize the drywell to approximately

0.75 psi above the wetwell pressure, maintain this drywell

pressure and measure the pressure buildup in the wetwell. Any

bypass leak area can then be calculated (and is limited by

Technical Specificatio'ns on many plants) from the wetwell

pressure and the drywell/wetwell pressure difference. This

will provide an indication that the vent system integrity is

intact and that no gross failure exists.

RESPONSE

Not applicable to HCGS.

r

r

e
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Recomm;ndntion 4
,

: Inspect Nitrogen Injection Line>

Conduct an ultrasonic test (UT) as soon as convenient of all

. accessible welds in the nitrogen injection line from the last

isolation valve to the wetwell and drywell penetrations. Also,

~

UT the containment penetrations and the containment shell within

6 inches of the penetration. UT is recommended because cracks

would be most likely to initiate on the inside of the pipe .or

on'the side of the metal in contact with cold nitrogen.

RESPONSE

Not applicable to HCGS.

6

i

I
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, Recomm ndation'5

Inspect Containment

During the-next planned outage, perform a visual inspection of

the vent header, downcomers and other equipment in the containment
,

which might be expected to be af fected by the injection of cold

nitrogen. The vent header should be inspected on the outside

and the inside. .Also inspect the containment shell or steel
f'

liner for at least six inches around the nitrogen penetration.

RESPONSE
')

Not applicable to HCGS.

C
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Date 9/13/84

Attachment 7

SUBJECT REVISED FSAR PAGES

DSER Open Item 130- Potential 6.2-36, 6.2-62b,T6.2-16 page 1,
bypass leakage paths- Includes T6.2-24 page 1, F6.2-xx, and F5.1-3
description of a single failure page 1.
proof feedwater line fill system
to prevent containment bypass
-leakage in feedwater lines
following a LOCA

Deletion of steam condensing T1.11-1 page 13, T3.2-1 pages 3&4,
mode 5.4-21, 5.4-25, 5.4-29, 5.4-41,

5.4-43, 5.4-45, 5.4-46, 5.4-49,
5.4-50, 5.4-53, 5.4-55, 6.2-57,
6.2-58, 6.2-64, 6.2-65, T6.2-16
page 7, T6.2-24 pages 4&5, T6.2-26
page 1, F6.2-28 sheets 23&27,
F5.4-13, F6.2-47, 440.18-1, 440.18-2,
480.25-1, SRAI (1) -13,
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f HCGS R e_ V
:

(1

!DSER Open Item No. 130 (Section 6.2.3);.
h I

! POTENTIAL BYPASS LEAKAGE PATHS

Although the primary containment is enclosed by the second-
ary containment, thers are systems that penetrate both the

s

primary and secondary containment boundaries, creating4
.

: potential paths through which radioactive material in the
! primary containment could bypass the filtration, recircula-

tion, ventilation system. The criteria by which potential*

bypass leakage paths are detsemined are the BTP CSB 6-3,
" Determination of Bypass Leakage Paths in Dual Containment

} Plants." These criteria include specific requirements for
- barriers - such as water sealing systems, leakage control
| systems, and closed systems employed to process or preclude
j bypass leakage. Utilizing these criteria the applicant has

identified in FSAR Table 6.2-15 those line's penetrating the
:

i primary containment that are potential reactor building
[ bypass leakage paths, and the bypass leakage barrier (s) that
j will prevent bypass leakage. Since the applicant has not

fully responded to our concerns regarding the Containment; Isolation System (Section 6.2.4), we are unable to completei

4 our review of the potential bypass leakage paths. We will

{
report on this matter in a supplement to this SER.

RESPONSE

For the information requested above see the response to DSER
Open Item No. 132.*

Section 6.2.3 has been revised to include a description of
the single failure proof feedwater line fill system to
prevent containment bypass leakage in the feedwater lines
following a LOCA.

,

t
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Closed Seismic Category I piping system inside or
b. outelde primary containment

A water seal maintained for at least 30 days followingc.
a LOCA

The line terminates outside the reactor building in ad.
filtered area

Positive in-line air seale.
:

!

A temporary spool piece in the line that is removedf. during normal operation and replaced by blind flanges
so that any leakage through the flange is into the
reactor building.

leakage barriers are considered to limit but notType a.
eliminate bypass leakag?. Types b. through f. are considered to
effectively eliminate any bypass leakage.

The design criterion for bypass leakage is to minimize allowable
leakage because of the effect any allowed activity release wouldNo bypass leakage paths have
have on phe accident dose analysis.Therefore, no bypass leakage is postulated tobeen identified.
reach the environment. The quality group and seismic
qualification of the closed systems that are relied upon to
ellminate bypass leakage are identified in Table 3.2-1.

|

The containment leakage is monitored during periodic tests as
discussed in Section 6.2.6. Those penetrations for which credit
is taken for water seals as a means of eliminating bypass
leakage, as outlined in Table 6.2.-15, are preoperationally leak-For these water seals, either a looptested with air or water.seal is present, or the water for the seal is replenished from a
large reservoir. These seals are in:

'

LsenT A |10t:d. ya. 0:
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Feedwater line - The feedwater line fill network is normally used
to maintain a water seal in the feedwater lines between the in-
board and outboard containment isolation valves following a LOCA.
The fill network consists of the HPCI and the RCIC jockey pump
loops, as shown on Figures 6.3-1, 6.3-2, 5.4-8 and 5.4-9, and
utilizes the HPCI and RCIC injection lines to the feedwater piping
to provide makeup water to the piping between the isolation valves.
In order to permit the fill network to perform its intended safety
function following a single active failure, a piping crosstie is
provided between the feedwater lines immediately upstream of the
outboard containment isolation valves as illustrated in Figure
5.1-3. This crosstie includes a normally-aGwal Amp-4 'Mmotor
operated valve. This valve, and its respective controls, is pro-
vided with Class IE channelized power such that no single active
failure could disable both the cros gie valve and either of the
HPCI or RCIC injection valves [*'YITI cms 3Yp'iping and valve is
safety-related and desigrod to seismic Category I criteria.
Following a LOCA, the feeusater line fill network is
manually aligned from the main control room by opening the HPCI and
RCIC injection valves to prov;&gg sealing water to the feedwater
lines. In the unlikely event elther the HPCI or the RCIC injectiong
line cannot be used as a flow path to the feedwater piping, the
motor operated valve in the crosstie would be manually opened from
the main control room. Manual operator action to align the fill
network is not required sooner than 20 minutes following detection
of a LOCA. This is due to the fact that during the time period
required to refill the feedwater lines, no radioactive contaminants
would be expected to leak through the feedwater isolation valves
out to the environment. A Db /4.sc4 T' * J-
An analysis will be performed to demonstrate that during the initial
portion of a LOCA event, water in the feedwater system piping
downstream of the No. 3 feedwater heaters will flash to steam and
continue to flow toward the RPV until the feedwater line pressure
decreases to the containment pressure,at which time the isolation
valves will close. The feedwater lines inside containment will

! contain essentially non-radioactive steam during the depressuriza-
| tion. Based upon the volume of the steam in the feedwater piping

from the RPV to the outermost isolation valve, no substantial!

concentration of radioactive contaminants is expected to buildup!

through diffusion and mixing at the isolation valves before the
i water seal is reestablished. Also, the steam that is trapped in

the feedwater lines between the outermost isolation valve and the
feedwater pump discharge check valves, which consist of approximately
435 feet of pipe for the shortest path to feedwater heater 6C as
illustrated in Figure 6.2-XX, will remain pressurized since the
feedwater piping is insulated and retains sufficient sensible heat,

I

to prevent the steam from condensing. The intent of the analysis

will be to verify that pressure in this portion of the feedwater
i piping will be sufficient to prevent the outward leakage of radio-

active contaminants through the isolation valves during the,

;

approximate one hour period after the accident until the water seal
is reestablished between the isolation valves via the fill system.
Thus, no bypass leakage is expected to occur.

|

! PE7/9
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The abnormal operating procedures will include the actions to .i

be taken by the operator.to mitigate the unlikely event of
the>HPCIyor RCIC injection-line being unavailable as a flow- ,

path to the feedwater. piping.
,

,

, . . -
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In the event of a feedwater line break inside containment the
extent of radioactive contaminants generated would be much less
substantial than the recirculation or steam line break and the
containment pressure transient is much less severe. Again the
feedwater piping as discussed above will remain steam filled and
pressurized in the short term during the transient, thus preventing
bypass leakage.

.

As further positive containment of any isolation valve leakage in
the short term, the residual unflashed water which is retained in
the feedwater system piping upstream of the No. 3 feedwater
heaters will form a water seal, thus preventing a direct pathway

j

to the environment.4

The analysis will be completed by November 30, 1984.

-

1

)

,
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)1. Globe valves - Test pressure in the reverse
direction will tend to unseat the valve,

Butterfly valves - All applicable valves have seat2. constructions which are designed for sealing
against pressure on either side

|
! 3. Gate valves - Some valves are tested by

pressurizing between the seats. Pressurizing in
'

the normal direction tends to seat one of the
discs whereas pressurizing between the discs has,

!

applies pressure equally to each seat.

The above noted testing methods satisfy the requirement
of ASME Section XI - Division 1 Article IWV-3423. ,

e. Requirement: Section III.C.2 states, " Valves unless
pressurized with fluid (e.g. water, nitrogen) from a

j seal system, shall be pressurized with air or hitrogen
;

]
at a pressure of Pa."

)*

i f. Exception: NUREG-0800, SRP 6.2.6 states that
hydrostatic testing of containment isolation valves is
permissible if the line is not a potential containment

. g atmospheric' leak path. The suppression pool, although
not a water seal system, provides a water seal for all
the valves, except for the feedwater lines, identified

. in Table 6.2-24 as being tested with water. These
| valves will be tested at Pa and the limits for liquid
| leakage are specified i,n Chapter 16.

^beleM.
g. tion: Water is maintained in the feedwater lin

pipi a loop whose elevation difference bet the
containee board isolation valve and th ater

nozzle is appe tely 38 feet, and b n the

outboard isolation e and the sontal run is
approximately 16 feet. sufficient water in ,

the feedwater piping af blowdown from a LOCA '

to maintain a water for at 1 30 days. The,

I

| ECCS'and RCIC ey pumps can be us intain

pressure o provide makeup or to fill u
feedw system piping in the event that it is

seary. .
,_

!

6.2-62b Amendment 7
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TASLE 6.2-24 Page 1 of 16 |
' _

APPanegg J
CONTAIIESNT PRIIETRATIONS/ISOLATICII VALVE COMPLIAaICE WITtt le CPR 58,

~1d

~
-

..--,

? Inboard Isolation Inhoard Isolatten
Test marriers eescription/ Barrier Descriptimunr

/

gust:er Bigbst gygten anacristion fyg watwo seen5er Isotee vatwo seenter g e_s_
! Pen g Psgo _

i AB V424 6 AS-Ve32, AB-ve59, 6 |i

F 1A so-41 seein steam line A RP-We te |-

'

j

AB V429 6 45-we33, AS-Ve64 6 i<

,

P 18 m-41 mala steam line a EP-vee 9 |-

As Ve30 6 AS-Velt, AS-Ve61, & I

j P 1C 30-41 Main steen line C RP-vees |-

|AS-Ve31 & AS-Ve35, AS-ve62 6

| P to so-41 Main steam time D ar-wn-

j
/( AE-Vee 2 M a- AE-vet 2, AE-veet, 1

~

AE-Ve21, BSD-WeeS |'

| P 24 m-41 feedwater
y

I
-

| R As-voo7 n *- AE-voe6, AE-vees 17-

i a 2a n-41 P e ater AE-Ve21, M-We59 99
I M|aC-Utet

D3 Be-51 ases aluntdown cooling C 3C-ve71 |
-

'

section
A,C ac-PsW-4425 1,11 !

|-
SC-ve13

C ac-vett |-9

P 4A m-51 pasa stuntdown cooling retwa
|

-

C sc-vite
! BC-V11e |-

-

C BC-WIII I1

P 43 m-51 RtIR shutdown cooling return'
C ac-V111

-

f
SC-voe3 )

-

-

C BR-Vee 2 i !

.
P 5A m-52 Core spray to reactor -

C E ve72 N:

i et-voa7 g g-

-

C aE-vees N-voc3 g a.)
-

! P 53 m-52 Core spray to reactor -

C 3E-9e71 C
sC-vest 8- g

C aC-vee 5, aC-v119 -

[1 P 6A m-51 trCI
*C-'''' 1

-

i C aC-volt, aC-v12e
-

i P sa tecI
8C''I U I O~

-

C ac-V114, ac-v121 MLPCI
t C BC-W142, BC-V122

-
"I IP 6C Q

~

,

LPCI e g
f

P 6D rn-ve 2e
,, m_ss neCI turnin. C vo-voei

| wnd e e : 1

- - - - - _ _ _ - _ _ - - _ _ _ _ _ - - - - -____
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i TAsLE 6. 2-24 . (conti page n og 36

|
check, het no Type C test le performed or reagelred. The line does not isolate dering a Loc 4 and car lett anty if the 8

!

i
line or instrement should restere. Line and instrument leak tightness le verified deering the ILpf Type & test. |

7
t See Table 6.2-3e. |Penetration is seated by a blind flanoe or door with double 0-ring seale.2.

3. Jakoard valve tested in the reverse direction. neverse presse.:e testing gives e.gisiv. lent results to cocent Wien
testing and therefore sempties with Appendia J.

g

4. saaneal containeemt testation vatwo. i

|
5. vanwe le containment isolation watwo for more than one penetration.

1 I
The sain steam containment isolation valves arid the seal system boundary valves are leak tested in accordance with the tIst program 4Asent section II, article Itw, category A walves.) see also Deestion 414.35 and FSha Section 6.2.5.7,6.

t
6.7.1.3, 6.2.4.4 and 6.7.2.3.

} 7. Esception to Appendia J required. For farther discussion and justification, see Section 6.2.4.4.
Gate valve with two piece cometraction is tested by pressurising between the seats ar.d is a conservative esat lamenga ,L

1

! 8.
i test.
1 toonation watwo tentage se r.ot | f

9. The teolatien karrier reesias water filled post-Iach and will be tested with eater. |
i

laciudad la S.68 La total for type B and C tests.

18. Esglostwe acteated valve. seet Type "C" tested. Emplosive charge tested as category *D* watwo per A$ elf, Section Et, 1

|Article Ihv. See FSAs section 6.2.4.4.
11. The valve does not receive an toelation signal but remaire open to measure containment corditions post-IACA.

.

I

k Leak tightness of the penetration is verified during the Type A test.
!

| 12. All inclation karriers are located oestelde containment.
The CSS ginsert and withdraw 11aes can be isolated by solenoid valves outside onetainment. |13. She cont rol rod drive tcRD) m

lasert lines each have a ball check valve inside containment. @!
She isolation provisions for this penetration ::onsist of at least one isolation valve and a closed system outsideThe eyetee is missile protected and seismic category I andg y14.

contaaneent. A single active f ailure can be ocea==ad=*ed. System leak tightsees le serified by the testing registrements et , ,

tecomes an eatension of ccatainment post-IACA.
. "

02

section 1.14 paragraphs 111.D.1.1.

DE Lgd. ^ -s a - - a- -
- - - - - ,9L

4 15. E ---r
- _ . i w i . e 4 _ _ __^ . 6 _ _ f_ . . _ _ ___ ^ _ ___, r -- --- M * -I

|
- ' i a b- m c -- :- - ,...umi ma, ..w.. _,A.,, -- _-

_
E | N- - ' ' - ' ' " * *-_m-_

-- , -d
It le mot a path from the primary g

16. This penetration is a besondary between the drywell and the suppression dhaetter.:
i g.

contatement to the environment.
| ace test enoenrdary and as category *C* g %2.

f
17. Pressance matety walwee travel are type ac* tested edlen r.ttadned te a type | %3

tretief t valves per ASIIE Section II, Article Isw. ,

i

8

18. Delet e d.
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yABLE 1.11-1 (cont)
f .

Page 13 of 28

Summary FSAR Section(e)aRP Specific SRP Description of tihere'Secties_ Accentance critegja Differences Discussed

6.2.3 II.3.e
6.2.3.6(Bev 2)

The external design precoure the secondary containment for '

of the secondary containment tornado depressurisation is
structure should provide an not designed with any merginadequate margin above the above the maximum espected

- masimum espected esternal external pressure as stated
pressure. ir. Regulatory Gei3e 1.76.

6.2.4 n.0.;
(Rev 23 S ?_^ * 4

f h k f _ "*[*"'I"? M'Ii1. -

- - - -

-

%.
--n-- _ - - - =

II.6.d

e:Valve nearest the contain- An enclosure or leak-tight
ment and piping between the housing has not been designe$.
containment and the first valve,
when both valves are located

*

outside primary containment,
should be enclooM in a leak-
tight or controlled leakage i

'
housing.

6.2.5 21.4
(per 2) 6.2.5.7

Follcwing a IDCA, repressuri- Pressure increase due tr4 sainnation of the containment steam isolatfor valve ('ISIV)should be limited to less inleakage af ter a locA still
than 505 of containment result in repressurization of
design pressure. more than 501 of the contain-

ment desigr. pressurel
6.5.1 II
(Rev 23 6.5.1.2 [

Design of instrumentation for compliance with the minimum
ESF atmosphere cleanup system 9 ir.strummtation requirements !

to the guidelines of Regularoty for the CREF system are
Guide 1.52 and to the recom- discussed in Table 6.5-4
mendations of AIISI te509 as- and f or the FRYS systems ir.
summaried in ERP Table 6. 5.1-1. Table 6.e-5

s,

Amerdmesit 6
_ __ _ _ - _ _ _ _ _ _ _ _ _ _ ___ - _ - _ _ _ _ _ -
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l TAbt.E 3.2-1 (cont) |s *

g Page 3 of 39s
g

] Principal
I Source Quality Construc-

FSAR of Loca- Group tion
Section Supply tion Clasel- Codes and 04Principal Components

fication Standards Seismic Nequire-tst tas
(s3 ses Category mente Commentsces os

IV.
CBD "riaalle Svetem

4.6.1m.
Piping and valves, reactor _

beilding penetrationb. valves P C
volume,lineescram discharge C

III-3
Ic. Walwes F/GE C YValves, insert and withdraw lines III-2

bd.
Pipe ca. Other P/GE A,C Y taasIC.

f. Ploing p, teater return line P/GE C III-2B

volume,linesscram discharge GE A B 11.1. 0 2D
Y

P c III-1 NA test **3AC. Piping, N
Piping, otherinsert and withdraw lines III-2 IBC;. Y

1 I.P
Rydraulic control unit including A,C YBP c III-2scram accumulator D1. GE C B31.1.0 I

alectrient modules with special ***s NA
Y

safety fonction ters N tas
IL. GE C Y tsaaCable with safety function MA1. Isas-279/323Pesepe
Im. PiseF anotors P C Y

MAGE C IEEE-279/323DV. Dnei m -wd Safety GE C None NA Y 458sFeaturess MA Mone NA Nanw NAC. RNR sysg N

6.3/5.4.7 i

1.
neat eschangers, primary side
(shutdown cooling, sup GE Cpool cooling, L - pression a"~ - ' i -; III-C S 12. Boat enchangere, YENA CE*3 I

escendary side h Y
3 GE CPiping, within oetermost C VIII-1 3

containment toolation valves P I(LPCI, shut C,A TEM 4 C8's Y I
head spray)doesa cooling, A III-1

I Y taes
.

.

l

|

|

Amendment 5 )
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YABLE 3.2-1 (cont) Page 4 of 39 l
;

!
Principal

Quality Construc-
4

*

source Group tion ok ' '

FSAR of Loca- Classi- Codes and setemic megetre-
|

'

section supply tion fication standards Category mente commento
i tes tas tas tes ces ses ;

j Frincipal Componento -
, ,

;.i4 .

;

4. Pig:ing, beyond outermost P C B III-2 I y (ses

! containment isolatton valwee '

|
; (LsCI, ohnstdown cooling, |

4

) emppreselon pool cooling, i
| head spary, containment p |

,

' opray, "-- % , ,- " - -

i 5. Piping and spray nossles, P A B III-2 I Y
.

! containment spray lines -

II within outermost toolation valves *

|
6. Deleted
7. Piempe (LPCI, shutdown cooling, GE C B PSV-IIt's I T | ,'

: so;ppression pool cooling,

|
bead spray, containment spray)

GE C MA MEMA 15-1 I Y
i S. Pump motore

9. Valves, inboard leolation, LPCI GE A A III-1 I Y t'es
:

? line S ehetdown return line
10. Valees, isolation and within P C,4 A III-1 I Y tseatesa

|;

j ishetdown auction, head spray)

|
11. Velves, beyond loolation valves P c B III-2 I y 4 ae at es s

|
(LFCI, shutdown cooling, | .

suppreselon pool cooling, |
head og: ray, containmentp [spray, a - --r.,

12. tendianical modules with safety GE C NA Mone I Y

f fonetion aoy:
1 13. Electrical modules with GE C MA IEEE-279/323 I Y |

! safety function tars

} 14. Cable with safety function P C MA IEEE-279/323 NA Y toss

15. ECCS jockey pumps P c t1 III-2 I Y

16. Piping and valves, reactor P C C IIE-3 I Y

j building peaetration and

! loolation
i 17. ECCS jockey pump motore P C MA IEEE-323/344 I Y

b. Core spray systen: 6.3

1. Piping, within outermost P A,C A III-1 I Y taes

|
i toolation valves
! 2. Piping, bey 4nd outermost P c 3 III-2 I Y taes

Amendesat 5 |e
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demineralized water, but is demineralized water when added. The |
turbine is driven by a portion of the decay heat steam from the
reactor vessel, and exhausts to the suppression pool.

During RCIC operation, the suppression pool serves as the heat
sink for steam generated by reactor decay heat. This results in
a rise in pool water temperature. The RHR heat exchangers are
used to maintain the suppression pool temperature within
acceptable limits by cooling the pool waterod4r- " -

' '-
y |

.

caaArn;ing th: gea.cet J .i.- . Tt: cendensets dicch::g, f6v.
tha "M= heet-erch:n; :: ..n ' w used :: e RCIC pump e.ctien euppPj 't-o ;

i~e ourys;;;i:n y l Ac- it c;n 5: dirc:ted iu n

i

5.4.6.1.1 Residual Heat and Isolation

5.4.6.1.1.1 Residual Heat

The RCIC system is designed to initiate and, within 30 seconds,
discharge a specified constant flow into the reactor vessel over
a specified pressure range. The temperature of the RCIC water
discharged into the reactor varies from 40*F up to and including i-

1400F. The mixture of the cool RCIC water and the hot steam ,

'results in the following:
!

a. Quenches the steam

i b. Removes reactor residual heat
,

c .' Replenishes the reactor vessel inventory.
.

The high pressure coolant injection (HPCI) gystem can perform
these same RCIC functions, thereby providing single failure
protection. Both systems use different electrical power sources
of high reliability that permit operation with either onsite or

! offsite power. In addition, the RHR system performs its residual
heat removal function.

The RCIC system design includes interfaces with redundant leak ,

detection devices. The steam supply to the RCIC steam turbine is
automatically isolated upon the receipt of any one,of the
following leak detection signals:

,

.

*

(
5.4-21 Amendment 5
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heRHR system is placed in the steam condensing modei After select the condensate discharge from the R team
operator
condensing h t exchangers as.the RCIC pump suction . ply. The

steam condensin ode of the RHR system is mann placed in

operation.' Once s eta condensing has been lished, the water

level in the RHR heatN changers is ma ned automatically by
i

means of a regulating va in the densate discharge line,,

Initially,.the condensate d ge is directed to the
ater quality is obtained, thesuppression pool. After p er

condensate discharge c e direct to the RCIC pump suction. ,

- The level control the RHR heat ex ers is independent from i
the RCIC cont system. The operator se a the flow setpoint

of the R ystem.to match the condensate f rate from the RHR
hea c angers. .See Sections 5.4.6.2.5.1, 5.4. .5.2, and.

.6.2.5.3 for additional information. s
.

5.4.6.1.3 Loss of Offsite Power
.

The RCIC system electrical power is obtained ftim a highly
reliable source that is maintained by either onuite or offsite

Refer to Sections 5.4.6.1.1 and 5.4.6.2.4. For further ,power.
details, see Sections 8.2 and 8.3..

5.4.6.1.4 Physical Damage'

The system is designed to meet the requirements of Table 3.2-1
. commensurate with the safety importance of the system and its
| Moreover, the RCIC is located in a physicallyequipment.different area of the reactor building, a Seismic Category I

structure, and uses different divisional power and separate -
4

electrical routings from its redundant system, HPCI, as discussed
in Sections 5.4.6.1.1 and 5.4.6.2.4. Further discussion can be
found in the sections listed below:'

I

Protection from wind and tornado effects - Section 3.3a.

~

b. Flood design - Section 3.4
-

Missile protection - Section 3.5c.
.

J

5.4-25
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i

2. Turbine exhaust to the suppression pool
,

3. Makeup supply from the CST to the pump suction
:

4. Makeup supply from the suppression pool to the
pump suction

DN~

5. Mek;;p e.yyly from dm KHK etees ccndentin; h::t JL-
: chin;ere t; tt.e ps;p rection JEL,,

,

6. Pump discharge to the feedwater line, feedwater'
spray nozzle, including a test line to the CST; a
minimum flow bypass line to the suppression pool,
and a coolant water supply to accessory equipment.

d. One line-fill jockey pump, and associated piping,
valves, and instrumentation.

,
,

- s
. ,

,

5.4.6.2.2.2 Design Parameters

Design parameters for the RCIC system components are listed
below. See Figures 5.4-8 and 5.4-9 for cross-reference of
component numbers listed below:

'a. RCIC pump operation (E51-C001)

Flow rate
Injection flow 600 gym
Cooling water flow 16 gpm ;

'

Total pump discharge 616 gym
(includes no margin for pump
wear)

Water temperature range 40 to 140*F

Net positive suction 20 feet minimum at 4500 rpm
head (NPSH) required

5.4-29
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5.4.6.2.5.3 Lam G..d:nsin0 '''^t St'di) %0riti; .

# 1s _ _-

t This mode of operation is manually initiated by the operator as
follows:

. .

a. Complete the verifiestion made in steps a. through j.
of Section 5.4.6.2.5.1.

b. Whe he reactor is going to be maintained in the hot
standb mode and the level starts to drop, e RCIC
system be started by manually pushin he RCIC
" manual i tiation" pushbutton. See a p k. in
Section 5.4 6.2.5.1 for RCIC subseque starts.
Concurrently, the RHR system water ality should be
readied for ve el injection, as scussed in
Section 5.4.6.1. .2.

c. Adjust the contro11 so i may be switched to manual
mode and maintain the sam flow at pressure condition
established by step b. this section. Then switch to

- manual mode. .

.

1 d. Adjust the flow ntroller s point as required to
c maintain the d ired reactor w ter level.

e. When RHR ter is ready for vesse injection, open the
RHR sue on valve to the RCIC syst pump. During
steam ondensing operation, if the R produces more

, con sate than required to maintain eactor level, thO
ex ss can be dumped-to the suppressio pool via thc

system. Also, if more flow is requ ed than is
upplied from the RHR heat exchangers, it cemes from

the CST.
I

f. When steam condensing is completed and the RCIC system
is no longer required, close the RHR' suction valve,
annually trip the RCIC system, and turn the flow
controller back to automatic.

g. ' Follow steps n. through s. of Section 5.4.6.2.5.1.

~
(

J
..

__
'

..
~ ~~

' ' - - ~_ , , .

5.4-41
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5.4.7 RESIDUAL EEAT REMOVAL SYSTEM

.

5.4.7.1 Desian Bases

The residual heat removal (RHR) system consists of four
independent loops. Each loop contains a motor-driven pump,
piping, valves, instrumentation, and controls. Each loop takes
suction from the suppression pool and is capable of discharging
water to the reactor vessel via separate low pressure coolant
injection (LPCl) nozzles, or back to the suppression pool via a
full flow test line. In addition, two loops have heat exchangers
that are each cooled by an independent loop of the safety
auxiliaries cooling system (SACS). These two RHR heat exchanger
loops can also take suction from the reactor recirculation system
suction or the fuel' pool and can discharge into the reactor

recirculation pump discharge, fuel pool' cooling discharge, or to#*-
the suppression pool and drywell spray spargers. TP- *wn ha=' "

each;ng : ^^r 21;; heve censectien t: reacter -terr "i; ihe --CL.
hEgh p* manure caa1--t injectica' runcy; et;;; ;;n; 23 ;;g qL
Ji; h::;; reevior 6._: cendenert: te th: :::;ter :::: i eletien <3L.
::: ling 'RCIC) pe r aucti:n er " - -"-a-a--'a- ---'' For a
comparison of the HCGS RHR system with other plants of similar
RHR design, see Section 1.3. .

. -

5.4.7.1.1 Functional Design Basis

.C. s
The RHR system has 64*e subsystems or modes of operation, each of
which has its own functional requirements. Each subsystem is

; discussed separately to provide clarity.

5.4.7.1.1.1 Residual Heat Removal Mode (Shutdown Cooling Mode)

The functional' design basis of the shutdown coolingL a.
i mode is to have the capability to remove decay and

sensible heat from the reactor primary system so that
the reactor outlet temperature is reduced to 1258F,
20 hoces after the control rods have been inserted, to
permit refueling when the maximum SACS water
~ temperature is 958F, the core is " nature", and the
tubes have reached maximum design fouling. See
Section 5.4.7.2.2 for exchanger design details. The
capacity of the heat exchangers is such that the time

,

to reduce the vessel outlet water temperature to 212*F '
,

corresponds to a cooldown rate in excess of 100*F per
hour with both loops in service. However, the flushing

,

5.4-43
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1

drywell and suppression pool vapor space to reduce internal
- pressure to below design limits.

D.t.|OLN
5.4.7.1.1.5 ";;:te Steee Cend:::in ":30

"-Th. functkmal design basis far W^ ::::te .iwat w .Jensin ;ede

-i; that, et * * ': 5::::-efter e .eecte = cram, ihw hesi . ch:n :: ",

-fe--on e iwy of ine Rua ; ;t;;;;, in cenjunwilen ith the ."C!Ci
t : bin:, i; :51: t: ::nd;n:: all Of th: t=== heing generated- -R !

1.

5.4.7.1.2 Design Basis for Isolation of RHR System from the
Reactor Coolant System

The low pressure portions of the RHR system are isolated from
full reactor pressure whenever the primary system pressure is
abcve the RHR system design pressure. See Section 5.4.7.1.3 for
further details. In addition, automatic isolation may occur for
reasons of vessel water inventory retention, which is unrelated
to line pressure rating. See Section 5.2.5 for an explanation of
the leak detection system and the isolation signals.

.

.
The RHR pumps are protected against damage from a closed
discharge valve by means of automatic minimum flow valves, which
open upon low main line flow and close upon high main line flow.

,

5.4.7.1.3 Design Basis for Pressure Relief Capacity

The relief valves in the RHR system are sized on ene ;f ths;;
basses %e. bs:s of e.&er %ermsl retet pn4cck.n o c v = W t-
bjp se %fe capug C.e., zwcesstu. leac9 . p.s4 ec. i. Iske v.IW's).t

=-
.

,ge---i ..u.,

-
___ A

oyp-se 4.... .. . . _ . ... ..u.
,

E-oni el selve f;il re end th: ;;5;;;; t "a =trell:3,.

!!O . ~-
. ,

d
r

-Items 2- and c. result from transients. Item h- r; -its from

i excessive leak past snw ^ -?- % .. valves. Relief valve
E11-PSV-W.6maintaE.y.u;;; ;isnaat450psigand(

,

|

| 5.4-45
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1^t ;;;;;l;tien lih : ;-TV-705 f;11i epen :nd : :::ctee"
-

- ps.;;;re ege:1- t th; Iw-est nuclear beiler : Lety/ralief =e!r:#
erriac ==tprint. Valv; E11-70V-7097 is sized t ::intain ML

f ? pri; and ?O% sc;;;si;tien with beth rCi "L-=*-ep;treme presenea
Zii-LV-TG53 A .nd = failed ep=NT Valves E11-PSV-F025, -F029,

-F030, are set at the design pressure specified in the processEH -P56 Mai iS, 64.4 Rhdata drawing plus 10% accumulation. VgW4. i

4vt. m :ma m 'desfs y<tssee of yke w>w.an an.k:n %g.;
I

Redundant interlocks prevent opening valves to the low pressure |
suction piping when the reactor pressure is above the shutdown

These same interlocks initiate valve closure onrange.
increasing. reactor pressure. |

.

In addition, a high pressure check valve in each discharge' line
to the vessel closes to prevent reverse flow from the reactor if
the reactor pressure increases above the RHR system pressure.
Relief valves in the discharge piping are sized to account for
leakage past the check valve.

5.4.7.1.4 Design Basis with Respect to General Design
Criterion 5 .

'
*

The RHR system for this unit does not share equipment or
structures with any other nuclear unit.

5.4.7.1.5 Design Basis for Reliability and Operability

The design basis for the shutdown cooling mode of the RHR system
| is that this mode is controlled by the operator from the control
| The only operation performed outside of the control roomroom.for a normal shutdown is manual operation of local flushing water

admission and discharge valves, which is the means of providing
clean water to the shutdown portions of the RHR system.

Two separate shutdown cooling loops are provided. Although both .

)

loops are used for shutdown under normal circumstances, the
reactor coolant can be brought to 212*F in less than 20 hours|

with only one loop in operation. With the exception of the ;

shutdown suction, shutdown return, head spray, and steam supply
| and condensate discharge lines, the entire RHR system is part of
|

the emergency core cooling system (ECCS) and the containmentf
' cooling function, and is therefore required to be designed with

the redundancy, flooding protection, pipe whip protection, andSee Section 6.3 forpower separation required of such systems.

5.4-46
.
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maximum shutdown cut-in pressures and temperature,
minimum ambient temperature, and maximum shutoff head.
The pump pressure vessel is carbon steel; the shaft and
impellers are stainless steel. A comparison between
the available and the required net positive suction
head (NPSH) can bc obtained from the pump
characteristic curves provided on Figures 5.4-14 and
6.3-12. Available NPSH is calculated according to
Regulatory Guide 1.1. Additional information can be
found in Section 6.3.

.

b. Heat exchangers - The RHR system heat exchangers are
sized on the basis of the duty for the shutdown cooling
mode, i.e., mode E of the process dats. All other uses
of these exchangers. ' :1uding stee; cond:n:! ;_ -
require less cooling surface.

Flow rates are 10,000 gpm (rated) on the shell side and
9000 gpm (rated) on the tube side, which is the SACS
water side. Rated inlet temperatures are 1250F shell
side and 850F tube side. The overall heat transfer
. coefficient is 375 Btu /h-fta_oF. The exchangers
contain 3550 square feet of effective surface. The

*design temperature range of both the shell and tube,

sides is 40 to 4700F. Design pressure is 450 psig on
both sides. Fouling factors are 0.0005 shell side and
0.0005 tube side. The construction materials are
carbon steel for the pressure vessel with 304L
stainless steel tubes and stainless steel clad tube
sheet.

s. valves - All of the directional valves in the system
are gate, globe, and check valves designed for nuclear
service. The injection valves, reactor coolant

I isolation valves, and pump minimum flow valves are high
speed valves, as operaticn for LPCI injection or vessel'

isolation requires. Valve pressure ratings, as
necessary, provide the control or isolation function,
i.e., all vessel isolation valves are rated as ASME
B&PV Code, Section III, Class 1 nuclear valves rated at
the same pressure as the primary system.

'''''Sta== pre::::: ::d;;ing selve; ere designed te swvulat=
mta== fle- iata the 5::t : hrn;;.. from Ivil ::::te: -- -
;;;;;;;; i: :: int;in 2:xn:t:; ; prere"re et 200 peig. "

-
.

1

5.4-49

- _ _ - __ _ ____ _ ___ _ ___ _ ___-_ _ _ _ _ _ _ --.-.. - -_ - __- .-.- . - - -.---.



,. .

1
%

HCGS FSAR 10/83*

d. ECCS and containe.ent cooling portions of the RHR
systems ,

1. The ECCS portions of the RHR system include those
sections described through mode A-1 of
Figure 6.3-12. The route includes suppression
pool suction strainers, suction piping, RHR pumps, i

discharge piping, injection valves, and drywell |

piping into the vessel nozzles and core region of
'

the reactor vessel. |

2. Suppression pool cooling components include pool
suction. strainers, suction piping, pumps, heat
exchangers, and pool return lines.

3. Containment spray components are the same as pool
cooling except that the spray headers replace the
pool return lines.

AThe etene.-cenden inge. .er ca.. b =iny cemp;nen&=- -

CS"PO"*Nt: include Steam eupply piping and valume, han gR
az d angers, and wendens=t* piping 4

* .

f. RHR suction strainers - Each of the four 24-inch RHR |
pump suction nozzles penetrates the torus wall at a
point on the circumference 30 degrees up from the
bottom of the pool. The suction nozzles extend
6 inches beyond the torus interior surface, and the ,

strainers are mounted on top of the nozzle penetration
end. Each pump suction line is equipped with a nozzle
ahd strainer. Each strainer is designed to have no
more than 1-foot head loss at a flow of 10,750 gym with
50% of the total strainer area plugged. See the
paragraph below for the effect on the NPSH. The
strainer mesh is sized to screen out all particles
greater than 0.125 inches in diameter. Particles equal

to or smaller than 0.125 inches in diameter do not
impair R3R pump, heat exchanger, drywell spray, and
suppression pool spray performance.

The minimum height of the suppression pool water level
above the centerline of the strainer base is 11 feet
6 1/2 inches. The system NPSH calculations include
head losses for strainer plugging and are based on a -

reference level 2 feet above the RHR pump mounting

5.4-50 Amendment 2
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in progress. Cooldown rate is subsequently controlled
via valves E11-HV-FC15, total flow, and E11-HV-F048, I
heat exchanger bypass flow. All operations are ;

performed from the control room except for opening and I
closing of local flush water valves.

In the event that the main control room becomes
uninhabitable, the RHR shutdown cooling mode can also
be initiated from the remote shutdown panel (RSP) on
RHR loop B (see Section 7.4.1.4). Operation from the
RSP is totally operator controlled and all.RHR loop B i
automatic initiation signals are disabled when the 1

Channel B RSP transfer switch is placed in the
" Emergency" position. -

The RHR shutdown cooling mode can be manually initiated
locally on RHR loop A as a backup to operation of RHR

,

loop B from the RSP. The RRR loop A local pump and'

valve controls are identified on Table 7.4-3.

The manual actions required for the most limiting
-failure are discussed in Section 5.4.7.1.5.

NWb'

h. Steam condensing - The operator closes the RHR heat
exchanger inlet and outlet valves, starts the SAC

er pumps, opens the SACS water valve, opens e RHR

fhea exchanger vent, and actuates the drain Ive
logic, ich opens the drain valve to th uppression
pool. Th HR heat exchanger water 1 1 drains to a

d the level control shuts the outletI * preset valuevalve. The ope or admits ste slowly to the RHR
| heat exchangers by lowly in asing the pressure

setting. The automat K p sure regulator controls
steam flow to maintain am pressure in the exchanger.
The operator regula the ening of noncoudensabla
vent valves to p ent a buil of noncondensables in
-the exchanger when condensate lity attains the
appropria evel, the operator swi bhes condensate
from th pool to RCIC pump suction. A operations are
performed from the control room._.

,

For detailed discuss ~ioh"of the design and operation of'

the SACS for shutdown coolfng and steam condensing, see j
FSAR Section 9.2.5. I

,

c. A non-NSSS intertie betwe5n the station service water
. system (SSWS) and the RHR system piping allows an

5.4-53 Amendment 7
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5.4.7.4 Preooerational Testina
I

The preoperational test program and startup test program as |
discussed in Chapter 14 are used to generate data to verify the i

operational capabilities of each piece of equipment in the i

each instrument, each setpoint, each logic element, each
'

system:
pump, each heat exchanger, each valve, and each limit switch. In i

addition, these programs verify the capabilities of the system to |

provide the flows, pressures, conde.7 sing ::teef"cooldown rates, )g
! and reaction times required to perform all system functions as

specified for the system or component in the system data sheets
and process data. Logic elements are tested electrically.
Valves, pumps, controllers, and relief valves are tested,

'

mechanically. Limit switches are tested for correct adjustment

and operation. Finally, the system is tested for total system
<

performance against the design requirements as specified above
using both the offsite power and standby emergency power.
Preliminary heat exchanger performance can be evaluated by
operating in the pool cooling mode, but a vessel shutdown is
required for the final check due to the small terperature
differences available with pool cooling.

5.4.8 REACTOR WATER CLEANUP SYSTEM
'

,
.

The reactor water' cleanup (RWCU) system is classified as a
primary power generation system (not an engineered safety
feature), a small part of which is part of the reactor coolant

- pressure boundary (RCPB). Those portions of the system are not
part of the RCPB and are isolable from the reactor. The RWCU

system may be operated at any time during planned reactor
operations, or it may be shut down if reactor coolant quality is
within the technical specification limits.-

.

5.4.8.1 Desian Bases

5.4.8.1.1 Safety Design Bases
,

The RWCU system meets the requirements of Regulatory Guides 1.26
and 1.29 (See FSAR Section 3.2) in order to:

:

a. Prevent excessive loss of reactor coolant

5.4-55
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because the system is designed as a closed system outside primary'

containment.
.

6.2.4.3.2.11 High Pressure Coolant Injection and Reactor Core
Isolation Cooling Turbine Exhaust Line Vacuum
Breaker Valve Network

.

The HPCI and RCIC turbine exhaust line vacuum breaker valve
network runs between the suppression pool air space.to the
turbine exhaust lines on the HPCI and RCIC systems and the RHR
heat exchanger relief valve discharge lines. The network is j
designed as.a closed system outside primary containment. Each
one of the two branching lines to the HPCI and RCIC system is
isolated by a single normally open motor-operated gate valve.
The branching line to the RHR system is isolated by a normally
open motor-operated globe valve.

.

The system does not receive a containment isolation signal so
that a supply of cooling water can be initiated to the reactor.
However, should a break be detected in the steam supply line in
either the HPCI or RCIC system, the respective portion of the
network will automatically isolate.

*

,

.

6.2.4.3.2.12 Suppression Chamber Spray Heade'r Lines

The RHR suppression chamber spray lines have a normally closed,
motor-operated isolation valve located outside the primary
containment. This valve receives a containment isolation signal.
Use of a single valve is justified on the basis that the system
is designed as a closed system outside containment.

6.2.4.3.2.13 Residual Heat Removal Heat Exchanger Relief Valve
Discharge Lines .

'

IEock ('/he RHR heat exchang relief valve disch ge linetto the e,

suppression p1 from kHR heat exchangets is isolated by bwe
relief valvee thrt dirrh;;;; th e-wh th: ;;;;;n h ;3 :. .'.l se
cen.::t:d te the ' rf:: i; ; r rt lier fr : th ;;;; he t=

::ch: ;;r. Thir lier ir ircirted by : nrrrr!!y ci:::f reter-
.

-:;:..i J viv^u J eel.e that deee net :::ir: : ::nt inrrnt -
i :!stien sign:1. In ;dditi;;, th. RKK se:..; bresher 70tr rh'
ivunects so su. h Je:. I.wi. ing in. vacuum presi.. ..:t Sek i-
* .ssmally sp;L 20t0: epe ei C gleb; rOl?: that .Ose; .Cet r0erir.:

=i --'_ _ _ ._. a :: tei..;;;' i-^1 = H an 0 __

-

..- - - - _ _ .- . . . . - ..
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|

:

TR.. 4 ;ees es. ell do.tvuwd ee g:r6 af a "-!r:;J system outstae- --
primary c-t:in ;nt.

-

*

. .

l6.2.4.3.2.14 Suppression Chamber To Containment Prepurge :

Cleanup Lines '

.

The suppression chamber to containment prepurge cleanup lines are
icolated by two redundant valves outside the primary containment.
The valves are normally closed. To limit the possibility of an
uncontrolled release of radioactivity, the valves will be sealed

'

closed-during reactor operation and will be verified closed. In
addition, there are connections to the containment hydrogen
recombiners between the first containment isolation valves and
the primary containment. These lines. are isolated by two motor-,

operated gate valves. All isolation valves receive a containment
isolation signal.

.

6.2.4.3.2.15 Suppression Pool Cleanup Lines
s

,

The suppression pool cleanup lines are isolated by redundant
,

containment isolation valves that ,close upon a containment ;
isolation signal. '

|

6.2.4.3.2.16 Post-Accident Sampling System. Lines

'

The po't-accident sampling system penetrates the primarys
containment in seven locations. One line is for gathering liquid
samples and it forms part of the RCPB. Two lines are sampling
return lines to the suppression chamber. The other four lines
sample the primary containment atmosphere at different locations
within the drywell and suppression chamber. Isolation for these,

lines consists of two solenoid-operated valves in series, located |

outside of primary containment. The valves are normally closed,
and the penetrations are designed to be a sealed closed system. ;

Administrative procedures prevent the valves from being
inadvertently opened by ensuring that power is not supplied to i

the normally deenergized solenoids until the system is required
to operate. -

,

.

.

9
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See Chapter 14 for, a discussion of the test program. |

i

6.2.4.5 SRP Rule Review
:

6.2.4.5.1 Acceptance Criterion II.6.d

Acceptance Criterion II.6.d requires that when it is not |

practical to provide one isolation valve inside and one outside |
|containment, and both valves are located outside the primary

containment, that the valve nearest the containment and the
piping between the containment and the first valve, be enclosed
in a' leak-tight or controlled leakage housing. The valve and/or
piping compartment must be capable of detecting leakage from the
valve shaft and/or bonnet seals and must terminate the leakage.

HCGS does not have a dedicated system for detecting leakage from
individual containment isolation valves or from individual lines
that penetrate' primary containment. Hevertheless, the design is
acceptable since reactor building sumps level alarms and flooding
alarms in ECCS pump rooms alert the main control room operators
of excess leakage. Furthermore, all leakage is collected within a

the reactor building before its controlled release to the
environment.-

'

bele}ed .

6.2.4.5.2 A;;;;t;r. : Criterirr !!.0.;

$~ i . :* |E': *A ;5he &=-;

|

6.2-64 Amendment 7
.

e
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i

- )__ int is greater than 1.5 times the containment desi
pressu .

.

For relief valve PSV-F097, n Figure 5.4-13, the relief

setpoint is less than imes the inment design pressure. :

Nevertheless, th acceptable since valv discharges into

the suppress pool. Any increase in valve backpre e to

an iner in suppression chamber pressure resulting from an
~

~

nt will. tend to better seat the valve, thus enhancing itsac
,

ontainment isolation capabilities.
,

'

6.2.5 COMBUSTIBLE GAS CONTROL IN CONTAINMENT

a

Following a postulated loss-of-coolant accident (LOCA), hydrogen
gas may be generated within the primary containment as a result
of the following processes:

Metal-water reaction involving the Zircaloy fuel' a.
cladding and the reactor coolant

.

b. Radiolytic decomposition of water in the. reactor vessel
and the suppression pool (oxygen also evolves in this .

process)

Corrosion of metals and paints in the primaryc.
containment.

To preclude the possibility of a combustible mixture of hydrogen
and oxygen accumulating in the primary containment, the
containment atmosphere is inerted with nitrogen gas before power
operation of the reactor.

To ensure that the hydrogen and oxygen concentration in the
primary containment is maintained below the lower flammability
limit given in Regulatory Guide 1.7, the following features are*

provided:

a. A containment hydrogen recombiner system

3- b. A hydrogen /ozygen analyser system (NOAS)
.-

.

6.2-65
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TABLE.6.2-24 (cont) Page 5 of 18, I ~

Intuard Isolation Inboard Isolation |

Test. Barrier Descriptier/ sarrier Description / |

pgebet ggggg gates Descristton Igge, Valve Number Notes Valve _ Number __ Notes ;{Penet PSIO

|-

A aC-PSV-44318 9,7,12,17 -

P Tl3 A M.sl st%t age $ ). ) ,ws G,., -"- 4 ,5-

P 213B N-51 Rum relief to torus line C T . ; ^,; 1,;,;; :: ?*;; -

: x ..;; ;,;, ;; - x;m : .;;
1 'i1

.
,, ? , . ;, ;--^'.".1

| .= IA :=. r . -bA BC-PSV-4431A 9,7,12,17 -
,

g-

F 214A N-51 DNR to tores spr'y header C BC-V015 7,12,14 -

a
I r-

F 2148 N-51 RNR to tores spray header C BC-V112 7, 12, 14 -

1-

F 216A N-52 Core spray pump section C tW) BK-V319 7,8,9,12,14 -

|-

P 216B N-52 Core spray pump section C(W) BE-v020 7,8,9, 12, 14 -

|-

P 218C N-52 Core spray pump section- C(W) BE-V018 7,0,9,12,14 -

|-

P 216D N-52 Core spray pump section C(W) BE-V017 7,8,9, 12, 14 -

I-

P 217A N-52 Core spray test and min flow A BE-PSV-F0125 7, 12, 17 -

I-

to torus C(W) st-V026 9,12,14 -

|-

C(W) BE-V036 9,12,14 -

j t-

|| P 2173 N-52 Core spray test S ein flou A BE-PSV-F012A 7, 12, 17 -

6-

to tores C(W) BE-V025 9,12,14 -

|-

C(W) SE-V035 9,12,14 -*
,

I

P 219 N-57 1orus purge outlet & torus C GS-V040 3,12 GA-PSV-5010 -

(
vacuum relief C G8-V020 3,12 GS-V076, GS-V027 -

C GS-V007 9,12 GS-V006 1
-

P 220 N-57 torus purge outlet 5 torus C GS-V022 3,5 2s-V0 20, Gs-V0 21, 5 i
Gs-V023, GS-VG09 5 |

tVacuum relief -

C GS-V010 8 CS-V004
|

C G8-V038 3 ns-PSV-5032 -

|-

19 -

P 221A-D Construction hatch A -

|-

P 222 N-53 torus water cleanup return C(W) IE-V002 0,9,12 EE-V001

P 223 N-53 torus water cleanup supply C(W) E E-V00 3 0,9,12 EE-Vent |-

I-
--

A. -

P 224 S;;are

l
gul tested with water.

Amendment 7 |
e

,

' - - - - - - _ _ _ _ _ _ _ ,_ __
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.Page 4 of 16 - |
TABLE 6.2-24 (cont)

Inboard Isolation Inboard Isolation 1

Test Barrier Descriptior./ Barrier Description / 1

|
94mipts )!ggM ' j!!1gg 9g!SE.12t_. log ly!!g Valve P=har Notes Valve _ Number Notes {Penet PSIO-

BPCI turbine exhaus't C(W) fD-V006 8,12 FD-V004 7 |
iP 201 N-55 FD-V007 0,12

"I-

P 202 N-55 NFCI pump section C(W) N-V009 S, 9, 12, 14 -

|-

P 203 N-55 mpCI minimum return C(W) N -V016 e,9,12,14 -

'

I-

! P 204 N-55 urCI & RCIC vacuum network C FC-V007, FD-Vete, 12 |
C ac-V256

j

F 207 N-49 BCIC turbine exhaust C(W) FC-V005 8,12 FC-V903 7 |
l' |

C FC-V006 8,12
.

'

)! -

P 200 N-49 BCIC pump section C(W) DD-V003 8,9,12,14, -

I-

|
P 209 N-49 BCIC min return C(W) - v007 9, 12, 14 -

i

P 210 N-49 Non-condensable gas from RCIC C(W) FC< 't 7, 9, 12, 20 FC-VS10 7 I
l

vacuum pump
Ig -

j P 2114 N-51 Run pump section C(W) sc-V001 7,9, 12, 14,8 --
,

I-

'P 2118 N-51 RER pump section C (W) sc-v006 7,9, 12, 14, 8 -

f

| 4-

P 211C N-51 Ram pump section C(W) BC-V103 7,9, 12, 14,8 -

|-

P 2110 N-51 RNR pump suction C(W) ac-V098 7,9, 12, 14,0 -

i

I fj -

} P 212A N-51 Run tores water cooling & A BC-PSV-F025 D 7, 12, 17 -

| t-

A BC-PSV-F025 h 7, 12, 17 -

1-

i
system test

C (W) BC-V028, BC-V027 9,12,14 -

I-

C (W) 8C-V026, BC-V034 9,12,14 -
3 |-

C(W) BC-V031 BC-V260- 9, 12, 14I
-

*

I1 *

4 7 212s N-51. sua torus water cooling A aC-PSV-F025 A 7,12,l' -
1 |-

A BC-PSV-F025 C 7,12,17 -

|-
& system test

C (W) BC-V124, BC-V125 9, 12, 14 -

|-

'
C (W) BC-V126, BC-V128 9, 12, 14 -

,i
1-

C(W) BC-V131 BC-V206 9,12,14 -

^

I

i ? Z _^_ r" r 2 ! :f t ^_ n _- * ' - g ;' . T ..Z '.*.] 22 73 M _,,
,

""
_ _

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

,3w . . ,
,,, u , ue..

Ir-- _-r- Z: ".'.C.''
- -| |- __ . . , . . .

-

\
a

1

|. I
j-

|W) 1ested with water.j Amendment 7 {
!

1
i
1
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TABLE 6.2-26 Page 1 of 3 | j

SETEM ISOIATICH VALVES WI'IH PRIMME (I)tRAItest ISOIATIW(1) |
__

Line Valve (4) Operator Essential / Isolation (2) (3)
. Isolated tbmber 14snber Non-Essential signals Ccnnents

|leIR to Radwaste BC-V042 HV-F049 Non-Essential B,D A
BC-V041 W-F040 Non-Essential B,D '

BC-SV-f079A Non-Essential B,D A |RHR to Process -

BC-SV-F080A lbn-Essential B,D 1Sampling -

'

RHR To Process a BC-SV-fM 9B Non-Essential B,D A |
BC-SV-F080A Hon-Essential B,D |Sampling -

RC-SV-f9645A Non-Essential None A,B,C IRHR to Post-Accid. -

RC-SV-F0645B lbn-Essential None |Sampling -

~

RC-SV-f9646A Non-Essential None A,B,C |RHR to Post-Accid. -

RC-SV-F0646B lbn-Essential !bne iS epling -

RHR to Contain. GS-W20 HV-5055A Non-Essential A,B,C A
Hydrogen Recanb. 5 -V150 W-5057A Non-Essential A,B,C

RHR to Contain. GS-V521 HV-5055B Non-Essential A,B,C A
Hydrogen Reconb. E -V151 W-5057B tbn-Essential A,B,C .

RCIC to CST BD-9012 HV-F022 Non-Essential A D |

RCIC fran CST BD-V001 W-F010 Essential Ibne |

RCIC to Lube BD-N022 HV-F946 Essential None
Oil Cooler

IWCI to C$T E7-V010 W-F008 lbn-Essential A,B |

LPCI fran CST BJ-V005 HV-F004 Essential None |

HPCI to I be BJ-V028 W-F059 Essential None
Oil Cooler

Stem Condensing BC-V161 W-F052A tbrr-Essential E j
Stem condensing bC-V022 HV-f952B Non-Essential E |

stem Condensing BC-V374 W-4428 Non-Essential E
unne,

(
.

.

Amerdnant 2

i .

_-_--m__ _ _ _ _ _ _ _ m___
- - - - m_
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DETAIL 23

HOPE CREEK
GENERATING STATION

FINAL SAFETY ANALYSIS REPORT

'. HPCI AND RCIC
.

VACUUM BREAKER NETWORK LINE
.

l
,

FIGURE 6.2-23'
-

*(SEE LEGEND) SHEET 23 OF 4B AMENDMENT S.06/54
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i OUESTION 440.18 (SECTION 5.4.7)
:. I

:) Operation of the RHR system in the steam condensing mode involves
partial draining of one or both RHR heat exchangers and;
introduction of reactor steam into initially cold lines and heat
exchangers. Describe the methods (e.g.,. valve operation, air i

>
|introduction,Setc.) and provisions to be used to prevent.

occurrence of water hammer during the initiation of operation in l-

this mode, and the change to the pool cooling mode. When the RHR
is used in the steam condensing mode with one or both heatI

exchangers, can the jockey pump system fill the lines to the
injection valve in the core spray and RHR lines? If not, what
procedures would be used to prevent water hammer following
startup of the core spray or RHR pump.

Pressure relief valves and lines designed to prevent
overpressurization of the RHR system are routed outside
containment before being returned to suppression pool. Discuss
design provisions made to mitigate possible water hammer in these
lines.

.

RESPONSE

~"lRefer to Figure 5.4-13 for valve numbers. The methods used to
prevent the occurrence of water hammer during steam condensing
initiation are

j

f a. Iowert g the heat exchanger water le 1 while at the
same ti e admitting air and then u ng low pressure
steam (a roximately 10 psig) by racking open the
steam pres re control valves 51 and F052;

b., initially adm ting steam a low pressure into the
air-blanketed h at excha er and then slowly increasing
steam pressure t 200 ig to avoid high pressure
surges; and

I
c. opening all valve s wly to avoid sudden flow surges.

:
The methods used to prc nt the o urcence of water hammer
following the termina on of steam ondensing and the change to*

the pool cooling mod are

a. .closin the heat exchanger co ensate discharge,
clos g the steam supply valve and allowing air to
en the heat exchanger through pen vent valves

-F104 and F103;
,

. b. cracking open the valve (F003) connecting the heat,
' exchanger to the main pump loop; and

i._

440.18-1 Amendment 5

. - . _ . - _ _ . _ _ _ _ _ _ ___ - . _ _ . _ . _ _ - _ _ _ . _ _ _ _ _ _ _ _ . ._ .__ _ __.____ _ ___



:p p;; , ,

3

e ; ,. . 'r . ;.
-

* ,

i .L: s

N HCGS FSAR 4/34
'

m _ E
' ' c. o ning the high point vent and filling the heat i

i exc er shell and connecting piping 'ng the'

conden e supply valve.-

,

The RHR injection lines emai er-filled during steam
y

condensing operation as ibed in revised Section 6.3.2.2.6.
The core spray sys s not ected by steam condensing, and
the core spra 3ection lines w remain full. {

*

Desi isions to mitigate possible ter hammer in the RHR
pressure relief valve lines are discussed Section 6.3.2.6.

'

i

The. RMR eFesm condensing mok hqs
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OUESTION'480.25 (SECTION 6.2.4)

Table 6.2'16 indicates that the RHR relief valve (PSV-F097) to
the suppression pool setpoint is less than 1.5 times the
contairunent design pressure. Provide justification for the
lesser setpoint.

RESPONSE ,

"h: j :tifiusi. ion Ivi. th: ::t;; int fx th: R''R relief v.11==- -

- *

::: ;-J-7007 M in; :s; th:2 ?.5 Li... th: contein::.. o .,%r ,
1

y ...v i. e is aescrioea in seu6ivi. 6.2.4. .2, ORP-Rule Pr"4=w. _4
BIR rel:ti vOt. Ell-PSV- R)9'T ha6"been cob <d end sh
?kt J d*- 4* % Md *o E %t.
m6de. If is no longer h 4c % ) y g, @ ovvi sdtns:ngR

y.y) ; g
McGS J estf a.
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of revised Table 3.2-1). However, it is designed to
accommodate. design flood and seismic event.

e) The roof drainage system is not 0-listed and is not a
" structure system or component" that should be included in
Table 3.2-1. Roof drainage cannot adversely impact safety-
related equipment because of flood protection measures
discussed in Section 3.4.1.1.

.

Site gradi5g should not be included in Table 3.2-1 as
discussed in the response to item a.20 of SRAI(l).

f) The purge (containment inerting) system is described under
the containment atmosphere control system (Item V.d.3), not
the reactor building ventilation system (Item VIII.c).

g) Containment isolation valves used at HCGS meet the
requirements outlined in GDCs 54-56 of 10 CFR 50 Appendix A
as outlined in Table, 6. 2-16.

h) Table 3.2-1, Item V.a has been revised to clearly identify
piping, valves and other guipment used for suppression pool
cooling, eterr cendonel y and suction lines for the shutdown ,g
cooling modes of the RHR system. T.A+NM& M'= r y# ,- -

There are no nucle & A HC&Sc/.he. k & 2%d &.
ar codes and standards applicable to the1)

design and manufacture of the HPCI and RCIC turbines. *
Approximately 50 to 75 components of.the turbines'
lubricating oil systems contribute to the electrohydraulic
control of the governing valves. Footnotes (11) and (48),

provide the applicable quality assurance, documentation,
maintenance, and material fabrication information.

.

j) Process and effluent radiation monitoring systems are listed
in Item X.d of Table 3.2-1. See Sections 7.6 and 11.5 fori

the differences between the process radiation monitoring
systems and the process and effluent radiation monitoring
systems.

| k) Table 3.2 ,1 will be revised to incorporate the Emergency
Response Facilities Data Acquisition System (ERFDAS).
This system is non-Q, non-class IE and non-seismic,except
for the Class IE isolation devices supplied with the ERFDAS.

1) The MSIV sealing system consists of valves, valve operators,
and piping only; the sealing system is supplied by the
instrument gas system (see Item XVIII.b).

e) The unit vent stacks are 0-listed as shown in revised
Table 3.2-1, item XIX.g.

t

SRAI-(1)-13 Amendment 6
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PROPOSED HCGS TECH SPECS

6.5 REVIEW AND AUDIT

6.5.1 STATION OPERATIONS REVIEW COMMITTEE (SURC)

FIINCTION

6.5.1.1 The Station Operations Review Committee sh'all
function to advise the General Manager - Hope Creek Operations
on operational matters related to nuclear safety, and to
-advise the General Manager - Nuclear Safety Review on
operational considerations for all matters related to nuclear

*

safety.

COMPOSITION

6.5.1.2 The Station Operations Review Committee (SORC) shall ,

be composed of:

Chairman: Assistant General Manager -
Hope Creek Operations

Member and Vice Chairman: Operations Manager
Member and Vice Chairman: Technical Manager
Member and Vice Chairman: Maintenance Manager
Member: Operating Engineer
Member: I & C Engineer
Member: Senior Nuclear Shift

Supervisor
Member: Technical Engineer
Member: Maintenance Engineer
Member: Radiation Protection Engineer
Member: Chemistry Engineer
Member: Manager - On Site Safety

Review Group or his designee.

ALTERNATES

! 6.5.1.3 All alternate members'shall be appointed in writing
by the SURC Chairman.

; a. Vice Chairmen shall be members of Station
'

l management.

No more than two al'ernates to members shallb. t

participate as voting members in SURC activities at
any one meeting.

c. Alternate appointees will only represent their
respective department.

d. Alternates for members will not make up
_part of the voting' quorum when the member the
alternate represents is also present.

NRB2/02 1
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MEETING FREOUENCY

6.5.1.4 The SORC shall meet at least once per calencar month
and as convened by the SORC Chairman or his designated |

alternate.

QUORUM

6.5.1.5 The minimum quorum of the SORC necessary for the
performance of the SORC responsibility and authority
provisions of these technical specifications shall consist of
the Chairman er his designated alternate and five members
including alternates. No more than two alternates to members
shall participate as voting members in SORC activities at any
one meeting.

-

RESPONSIBILITIES

6.5.1.6 The Station Operations Review Committee shall be
; responsible for:

a. Review of: (1) Station Administrative Procedures and
changes thereto and (2) Newly created procedures or
changes to existing procedures that involve a
significant safety issue as described in Section
6.5.3.2.d.

b. Review of'all proposed tests anc experiments that
affect nuclear safety.

c. Review of all proposed changes to Appendix "A"

Technical Specifications.

d. Review of all proposed changes or modifications to
plant systems or equipment that affect nuclear
safety.

e. Review of the safety evaluations that have been
completed under the provisions or 10CFR50.59.

f. Investigation of all violations of the Technical
Specifications including the preparation and
forwarding of reports covering evaluation and
recommendations to prevent recurrence to the Vice
President - Nuclear and to the General Manager -
Nuclear Safety Review.

g. Review of all REPORTABLE EVENTS.

h. Review of facility operations to detect potential
nuclear safety hazards.

NRB2/02 2
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i. Performance of special reviews, investigations or
analyses and reports thereon as requested by the
General Manager - Hope Creek' Operations or General
. Manager - Nuclear Safety Review.. ,

j. Review of the Plant Security Plan and implementing
procedures and shall. submit recommended changes to
the-General Manager - Nuclear Safety Review.

ha :k. ' Review of't'e Emergency Plan and implementingh
'

: procedures and shall submit recommended changes to
the' General-Manager - Nuclear Safety Review.

1. Review of the Fire Protection Program and
: implementing procedures and shall submit recommended
changes to the General Manager - Nuclear Safety
Review. '

,,

m. Review of all unplanned on-site releases of
radioactivity to the environs including the
preparation of reports covering evaluation,
recommendations, and disposition of the corrective-
action to prevent recurrence and the forwarding of

', these-reports to the.Vice President - Nuclear and to
the General Manager - Nuclear Safety Review.

n. Review of changes to the PROCESS CONTROL MANUAL and
the OFF-SITE DOSE CALCULATION MANUAL.

~

SORC REVIEW PROCESS

-6.5.1.7, A technical review and control system utilizing
#

qualified reviewers from within the station organization shall
be established to perfonn the periodic. or routine review ot

; procedures and changes thereto. Only those items that have a-
safety significance will be reviewed by SORC. Details of this
technical review process are provided'in Section 6.5.3.

j SORC reviews will. concentrate on safe and reliable operation
of1the. station. Independent reviews for determination or
verification of USQ shall:be performed by the Nuclear Safety

.
Review Department (NSR) and the.results of NSR reviews will be

| provided to SORC.

' AUTHORITY
,

6.5.1.8 The Station Operations Review Committee shall:

a. Recommend to the General Manager - Hope Creek
'

operations written approval cr disapproval of items
considered under-6.5.1.6 (a) through (e) above.j

.

,

h
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.b. Recommend to the General Manager - Nuclear Safety
Review written approval or disapproval of items
considered under 6.1.5.6 (b) through (e) above.

c. Provide written notitication within 24 hours to the
Vice. President - Nuclear and the. General Manager -
Nuclear Safety Review of disagreement between the
SORC and the General Manager - Hope Creek Operations;
however, the General Manager - Hope Creek Operations
shall have responsibility for resolution of such
disagreements pursuant to 6.1.1 above.

RECORDS.

6.5.1.9 .The Station Operations Review Committee shall
maintain. written minutes of each meeting and copies shall be -

provided to the Vice President - Nuclear, the General Manager
- Nuclear Safety Review and the Manager - Off-Site Review.

6.5.2 NUCLEAR SAFETY REVIEW

FUNCTION

6.5.2.1 The Nuclear Safety Review Department (NSR) shall
. function to provide the independent safety review program and
audit of designated activities.

COMPOSITION

96.5.2.2 .NSR shall consist of a General Manager, a Manager of
the On-Site Safety Review Group (SRG) supported by at least
four dedicated, full-time engineers located on-site, and a

~

Manager of the Off-Site Review Group (OSR) supported by at
least four dedicated, full time engineers located off-site.*
'The OSR staff shall possess experience and competence in the'

general areas listed in Section 6.5.2.4. The General Manager
.and: Managers will determine when technical experts shall be
used to assist'in reviews of complex problems,

NSR shall establish a system of qualified reviewers from other
technical organizations to augment its expertise a the
disciplines- of Section 6.5.2.4. Such qualifiec reviewers
-shall meet the same que.lification requirements as the NSR

~

staff, and will not have been involved with performance of the
original work.

*Since the. Nuclear Department is located on Artificial Island
site, the terms on-site and off-site are intended to convey
the distinction between inside and outside of the station
fence.

.

NRB2/02 4
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Establishment of the Manager - oft-Site Review and Statt is
-guided by the provisions for-independent review of Section 4.3
of ANSI N18.7 (ANS-3.2), and the qualification requirements
for the review staff will meet or exceed those described in -

Section 4.7 ot ANS-3.1. The Manager - On Site Review and
. staff-will meet or exceed the qualifications describeo in
Section 4.4 of-ANS 3.1.

'

-CONSULTANTS

6.5.2.3 Consultants shall be utilized as determined by the
NSR General Manager to provide expert advice to the NSR.

.

O

e

i

|

|
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UFF-SITE RSVIEW GROUP

6.5.2.4 The Off-Site Review Group (USR) shall function to
provide' independent review and' audit of designated activities
in the-areas of:

a. Nuclear Power Plant Operations

b. Nuclear Er.gineering

c. ' Chemistry and Radiochemistry

d. Metall'urgy

e.- Instrumentation and Control

f. Radiological Safety -

'g. Mechanical Engineering

h. Electrical Engineering

1. -Qua1ity Assurance
~

'
j. Nondestructive Testing

k. Emergency Preparedness

It shall also function to examine plant cperating
characteristics, NRC issuances, industry advisories, Licensee
Event Reports, and other sources which may indicate areas tor
improving plant safety.

REVIEW

6.5.2.4.1 The OSR shall reviews

a. The Safety evaluations for

|

1) Changes to procedures, equipment, or systems and

2) Tests or experiments completed under the
provision of'Section 50.59, 10CFR, to-verify
that such actions did not constitute an
unreviewed safety question.

;

b. Proposed changes to procedures, equipment, or systems
that involve an unreviewed safety question as defined
in Section 50.59, 10CFR.

,

1

!

!
|
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c. Propo' sed tests or experiments that involve an '

unreviewed. safety question as defined in bection !

50.59, 10CFR.

d. Proposed changes'to Technical Specifications or to
the Operating License.

)

e. Violations of codes, regulations, orders, Technical
Specifications, license requirements, or of internal
procedures or instructions having nuclear safety
sign (ficance.

f. Significant operating abnormalities or deviations
from normal and expected performance of plant
equipment that-affect nuclear safety.

.

g. All REPORTABLE EVENTS

h. All recognized indications of an unanticipated
deficiency in some aspect of design or operation of
safety-related structures, systems or components.

,i. Reports and meeting minutes of the Station
Operations Review Committee.

s

AUDITS

6.5.2.4.2 Audits of facility activities that are required to
be performed under the cognizance of OSR are listed below:

a. The conformance of facility operation to provisions
. contained within the Technical Specifications'and
applicable license conditions at least once per 12
months.

b. The' performance, training, and qualifications of the
entire facility staff at least once per 12 months.

c. The results of actions taken to correct deficiencies
occurring in facility equipment, structures,
systems, or method of operation that affect nuclear
safety at least once per 6 months.

d. The performance of activities required by the
operational Quality Assurance. Program to meet the
Criteria of Appendix "B", 10CFR50, at least once per
24 months.

NRB2/02 7
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.hhe' Facility Emergency Plan ano implementinge.
-C procedures at least once per 12 months.

f. The Facility Security Plan and implementing
. procedures at least once per.12 months.

g. Any other area of_tacility operation considered
appropriate by the USR or the General Manager -y_

Nuclear Safety Review.

h. The Facility Fire' Protection Program and
implementing procedures at least once per 24 months. I

1. An. independent fire protection and loss prevention
program inspection and audit shall be performed at
least once per 12 months utilizing either qualified
off-site licensee personnel or an outside fire "

protection firm.

j. 1An inspection and audit of the fire protection and
loss-prevention program shall be performed by a
qualified outside fire consultant at least once per
36 months.g

i
1

k. The radiological environmental monitoring program
and the.results thereof at least once per 12 months.

'

The above audits shall be conducted by the Quality Assurance
Department or an independent consultant. Audit results and
recommendations shall be reviewed by NSR. In addition, an
annual effectiveness audit of the O.A. program shall be
conducted under the cognizance ot NSR.

ON-SITE SAFETY HEVIEW GROUP

6.5.2.5 The On-Site' Safety Review Group (SRG) shall tunction
to provide the review of plant design and operating.
experience for potential opportunities to improve plant
safety; the evaluation of plant operations and maintenance
activities; and advice to management on the overall quality
and safety of plant ~ operations.

The SRG will-make recommendations for revised procedures,
equipment modifications, or other means of improving plant
safety to appropriate station / corporate management.

RESPONSIBILITIES

6.5.2.5.1 The SRG shall be responsible for:

NRB2/02 8
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a.- Review of selected plant operating characteristics,
NRC issuances, industry.' advisories, and other
appropriate sources of plant design and operating
experience information that may indicate areas for
improving plant safety.

b. ' Review'of selected facility features, equipment, and
systems.

c. Review of selected procedures and plant activities-
including maintenance, modification, operational
problems, anc operational analysis.

i
d. Surveillance of selected plant operations and

maintenance activities to provide independent
verification * that they are performed correctly and

,

that human errors are reduced to as low as
reasonably achievable.

NSR-AUTHORITY

6.5.2.6: NSR shall report to and advise the Vice
President.- Nuclear on those areas of responsibility
specified in Sections 6.5.2.4 ano 6.5.2.5.

RECORDS.

6.5.2.7 Records of NSR activities shall be prepared and
maintained. Reports of reviews and audits shall be
distributed as follows:

a. Reports of reviews encompassed by Section 6.5.2.4.1
above, shall be prepared, approved and torwarded to
the Vice Presicent - Nuclear, within 14 days
following completion of the review.

b. Audit reports encompassed by Section 6.5.2.4.2
above, shall be forwarded to the Vice President -
Nuclear and to the management positions responsible
for the areas audited within-30 days after
completion of the' audit.

6.5.3 TECHNICAL REVIEW AND CONTROL

ACTIVITIES

~

6.5.3.1 Programs required by Technical.Specitication 6.8 and
other procedures which affect plant nuclear safety as

*Not responsible for sign-off function

;

l

I
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determined by the General Manager - Hope Creek operations, and
changes thereto, other than editorial or typographical
changes, shall receive an independent operability and
technical review'and be subjected to an independent USO
determination.

-PROCEDURE RELATED DOCUMENTS

6.5.3.2 Procedures, Programs and changes thereto shall be
reviewed as follows:

a. Each newly created procedure, program or change
thereto shall be independently reviewed by an
individual knowledgeable in the area affected other
than the individual who prepared the procedure,
program or procedure change, but who may be from the .

same organization as the individual / group which
prepared the proceduro or procedure change.
Procedures other than Station Administrative
procedures will se approved by the appropriate
station Department Manager or by the Assistant
General Manager - Hope Creek Operations. The
General Manager - Hope Creek Operations shall
approve Station Administrative Procedures, Security
Plan implementing procedures, Emergency Plan
implementing procedures, and Fire Protection Program
implementing procedures.

b. On-the-spot changes to procedures which clearly do
not change the intent of the approved procedures
shall be approved by two members of the plant staff,
at least one of whom holds a Senior Reactor
Operator's License. For revisions to procedures
which may involve a change in intent of the approved
procedures, the person authorized above to approve
the procedure, shall approve the revision.

c. Individuals responsible for reviews performed in
accordance with item 6.5.3.2a above shall be members
of the station staff previously approved by the SORC
Chairman and designated as a Qualitied Reviewer. A
system of Oualified Reviewers shall be maintained by
the SORC Chairman. Each review shall include a
determination of whether or not additional
cross-disciplinary review is necessary. If deemed,

necessary, such review shall be performed by the
appropriate designated review personnel.

NRB2/02 10
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d.- If 'the Department flanager determines that the
. documents involved'contain significant' safety
. issues, the documents shall-be.torwarded for.SOHC
review and also to NSR for an independent review.to
determine whether or not an unreviewed satety
question is involved. . Pursuant to 10CFR50.59, NRC
approval of: items. involving'unreviewed safety
questions or Technical Specification changes shall
be obtained prior to implementation.

NON-PROCEDURE RELATED DOCUMENTS

6.5.3'.3' Tests' or experiments, changes to Technical
Specifications, and changes to equipment or-systems shall be'

' reviewed in a manner similar1to that described in items ,

6.5.3.2a, c, and d above with the. exception that the -

recommendations for approval are made by SORC to the General'
.

, Manager - Hope Creek Operations. Independent safety reviews
*

for determination or verification of unreviewed safety
questions will be performed by NSR and the results of NSR
reviews'will be provided to SORC. NSR reviews will be
. performed not only by using -its own staf f, but, when needed,
also through the use of.a system of qualified reviewers

; established throughout the corporate organization to support
l' NSR. Pursuant to 10CFR50.59,'NRC approval of items involving

unreviewed safety questions or Technical Specification changes
shall.5e obtained prior to implementation.,

1

RECORDS
.

Written records of reviews performed in accordance6.5.3.4
with item'6.5.3.2a above, including recommendations for
approval or disapproval, shall be maintained. Copies shall be

; provided to the General Manager - Hope Creek Operations, SURC,
NSR, and/or NRC as necessary when their reviews are required.,

6.6 REPORTABLE EVENT ACTION

6.6.1 The-following actions shall be taken for REPORTABLE
EVENTS:

,

a. The Commission shall be notified and/or a report
submitted pursuant to the requirements of Section
50.73 to 10CFR Part 50, and

b. .Each REPORTABLE EVENT shall be reviewed by the SORC
; 'and the resultant Licensee Event Report submitted to

the NSR and the Vice President - Nuclear.
2

NRB2/02 11
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6.7 SAFETY LIMIT VIOLATION

6.7.1 The following actions shall be taken in the event a
safety Limit is_ violated:

a. The unit shall be placed in at least HOT STANDBY
within one hour.

b. The NRC Operations Center shall be notified by
telephone as soon as possible and in all cases
within one hour. The Vice President - Nuclear and
General manager - NSR shall be notified within 24
hours.

A Safety Limit Violation Report shall be prepared.-c.

The report shall be reviewed by the SORC. This
report shall describe (1) applicable circumstances

.

preceding the violation, (2) effects of the
violation upon facility components, systems or
structures, and (3) corrective action taken to
prevent recurrence.

d. The Safety Limit Violation Report shall be submitted
to the Commission, the General Manager - Nuclear
Safety Review and the Vice President - Nuclear
within 14 days of the violation.

,
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1.0 INTRODUCTION

~The purpose of the recommendations on the
Station Operations Review Committee (SORC) streamlining
is to allow the SORC to focus its efforts on its area of
primary responsibility, assuring the safe, efficient
operation of the station. The paper flow problems of
the present SORC process identified earlier by other.

review groups and as part of the Action Plan 2.2.1
effort, have been well documented, and are generally
understood by top management throughout the Nuclear
Department. Therefore, tne intent of the streamlining
process is to remove the bulk of the routine paper
processing and review function and transfer this to ,

. qualified individuals within the station organization
who.will provide the detailed review in an environment
outside of the committee, process. A simultaneous
reduction in paper flow to the SORC and improvement in

,

the quality of the review is expected to result. The
SORC would then be expected to have more time to
consider items in-depth and.to act as a senior review
and evaluation committee..

In accomplishing this, a system of Qualified
Reviewers.(QR) will be established. The designation of
Qualified Reviewer will be based on specified credential
requirements, and the Qualified Reviewer would function
to provide documented evidence of review and findings.
In addition, on most of the important documents being
reviewed, the Qualifed Reviewer would oe expected to
provide a verbal report to the full SORC just as the
document sponsor would be expected to provide a verbal
report to the full SORC.

The Unreviewed Safety Question determination is
recommended to be part of the responsibility of the
newly created Nuclear Safety Review (NSR) Department.
The intent of this is to allow application of the
experience and credentials of more analytically oriented
individuals into the-review process in establishing the
USQ rather than that of the operations oriented
individual. It is felt that the critical operability
review provided by the SORC will be enhanced by the
deeper technical review provided by the NSR. Moving the
USQ determination to the NSR Department also removes the

_2_
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burden of.that responsibility and allows the SORC more
timerfor'more appropriate issues that are important for
station operation..

.

'Notwithstanding, it is expected that concerns of
operations oriented individuals will also be considered
within the overall safety review context, and that a
-dialogue'between the On-Site Safety Review Group (SRG)

'and SORC members aus well as the system of Qualified
Reviewers will help assure communications. Concerns of
operationally.and technically oriented staff will be
considered bPy.the full SORC during the final review
process.

.In general, streamlining the SORC is expected to
improve its efficiency and productivity in areas .

beneficial to the station operation. Establishing the
Nuclear Safety Review Department is expected to enhance
the technical and analytical aspects of the safety
review process.

- The following sections of the report present.

' descriptions of the proposed flows of documents in the
new review process. Starting from the present SORC
procedure related review process, the recommended
procedure related and non-procedure related document
review processes:are discussed. The-interaction of the SORC
with the Nuclear Safety Review Department are included
in-the. discussion to note the reassignment of
responsibilities and to define points of interaction.
It is expected that the recommended streamlining of the
SORC ' review process willenhance the quality of safety
r'eview and simultaneously inprove organizational
efficiency.

!-

.
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2.0 : ADMINISTRATIVE AND OPERATING PROCEDURES

The: flow of paper work ~and review
responsibilities of the Station Operations Review
. Committee as it'is functioning today is shown in Figure
1. The recommended flow which denotes signficant
-changes is shown in Figure 2. .Using as a reference the
proposed Technical Specification change concerning
. procedure reviews.for Salem, a very general statement is
that the intent of the recommendation presented within
this' document,is consistent with the proposed-Tech Spec
change'except:with regards to the Unreviewed Safety
Question determination. The general thrust of the
recommendation.is to remove from SORC the burdensome -

review of thousands of procedures and changes to
procedures on a periodic basis with which the SORC is
now' encumbered. . As mentioned in previous studies of the-

*

SORC and'the reports created as part of Action Plan
,

2.2,.1, these' procedures.can be more effectively reviewed
outside of the SORC by.using a system of Qualified
Reviewers.

Referring now'to Figure 2, consider the review.

process for-the administrative and operating procedures.
For discussion, the review process will encompass
procedures newly created for the system, changes to
existing procedures and safety evaluations which would ,

tme provided by the procedure originator. A procedure
originator will be defined as the individual with-

responsibility for creation of a new procedure or a
modification to an existing one. - The procedure
originator will also have responsibility for submitting-
a safety evaluation with the document that addresses the
10 CFR 50.59 criteria. A standard form will be created
to assist in the process and will also serve as an

.

effective record keeping device.

After the document has been created and the
safety evaluation performed, the complete package is
sent to a Qualified Reviewer (QR). The'SORC Chairman is
not only responsible for the normal operation of the
-SORC but also responsible for establishing and
maintaining the system of Qualified Reviewers. For
review of procedures and changes thereto as well as the
safety evaluations of same, this list of Qualified

-4- t
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Reviewers will include independent individuals or groups
knowledgeable in the areas of concern. The Qualified
Reviewer will be a different individual than the
individual or group who prepared the document under
consideration. This. list of Qualified Reviewers will be
comprised of staff located primarily at the plant as
part of the operations group, or as part of the service
groups identified:in the new organization.
Qualifications criteria will be established for the
Qualified Reviewers according to'ANS/ ANSI 3.1 and proper
records of same will be maintained by the SORC Chairman.
The records will demonstrate compliance with established
criteria, include documentation of special training, and
provide a suitable audit trail.

The Procedure Originator is also responsible for
*

assuring r. hat Quality Assurance is notified so that
proper compliance of 10CFR50 Appendix B requirements is
established. Quality Assurance will then be responsible
for establishing hold points and other actions that are
normally required.

Once the assignment of tha appropriate Qualified
Reviewer (an individual or group) has been made, the
initial action on the part of the Qualfied Reviewer will
be to establish whether or not a cross-disciplinary
review is required. If such a review is deemed
appropriate, the Qualified Reviewer will be responsible
for assuring that the appropriate reviews are performed.
The Qualified Reviewer at the station will be

~

specifically responsible for the operational review of
the document and a general review of the safety
evaluation. The intent of this recommendation is to
utilize the expertise of plant staff where it would be
most beneficial, that is, in the area of operational
considerations.

After the Qualified Reviewer has finished his
responsibilities for the complete package (document and
. safety evaluation) review, the package is transmitted to
the Manager who will be responsible for two actions.
The initial action is that the Manager will determine
if any significant safety issue is involved. If there
is none, the package will be approved by the

-S-
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-manager and implemented without SORC consideration. If
'

the manager-decides that the package contains safety !
issues that.should be considered by the SORC, the !

. package is forwarded to'the SORC Chairman and to the |

Nuclear Safety Review Department where the Unreviewed |
Safety Question determination will be made.

The responsibilities of the QR in the
recommended scheme is different than the responsibilities I

considered prior to the Action Plan 2.2.1 recommendations. ,

Earlier recommendations were based on the SORC still having !

the responsibility for the USQ determination rather-than
having the USQ determination made by the Nuclear. Safety Review

,

1 Department as proposed herein. The actual review for USQ |
'

determination by NSR can be handled as part of the Off-Site
Review (OSR) Group or the On-Site Safety Review (SRG) Group * '

depending on the nature and general character of the material
in the document.

i After the document has been forwarded to the
Stat. ion Operations Review Committee Chairman, the
Chairman then brings it forward on to the schedule of
SORC meetings for evaluation by the full SORC. On major
items, evaluation might include a verbal report on the
document by the originator, a verbal report by the
Qualified Reviewer, as well as a report from the Nuclear
Safety Review Department regarding the USQ determination
and safety review. The SORC will therefore concentrate

f its efforts on important or critical issues and not
expend time on the more mundane issues since only major
items will reach the full SORC for consideration.

4

If an Unreviewed Safety Question exists or a
Technical Specification change is involved,.the document
would be forwarded.through the normal corporate
licensing channel to be submitted to the NRC for
approval prior to approval and implementation by the
General Manager - Salem Operations. - If no Unreviewed
Safety Question exists, documents sent to the Station
General Manager for approval.would include the
administrative procedures, all the security procedures<

and security plan, and documents associated with the
emergency plan and fire protection plan. Documents sent
to the Department Managers or Assistant Manager for
approval'would include the non-administrative
procedures.,

6--
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As a result-of the streamlining process, the
non-administrative procedures and changes thereto would
have been initiated and prepared by appropriate
Departmental staff, reviewed by the Qualified Reviewers,
- and provided to the Departmental Manager for his
signature and approval. In the streamlined SORC, the

Departmental Manager approval is all that will be
required for the procedures to be implemented when no
significant safety issues are involved and no USO is
determined to exist.

.

Verification that the process is being performed
to procedures can be accomplished by normal Quality
Assurance audits of the Department records. Written
records of the reviews performed as a regular part of
the SORC will be the responsibility of the SORC Chairman -

who will maintain up-to-date records of the disposition
of documents.

.

O
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3.0 TESTS AND EXPERIMENTS, CHANGES TO TECH
SPECS, AND CHANGES OR MODS TO THE PLANT

OR EQUIPMENT

'

The streamlining of the SORC process with regard
to reviews of tests and experiments, changes to the Tech
Specs, and changes-to or modifications-of the plant
systems or equipment, follows a pattern similar to that
being recommended for the procedure review described in
the previous Section 2.0. There are some variations
to that process.however in that the final acceptance and
approval recommendation comes from the Station .

Operations Review Committee proceedings for all
documents.

Referring now to Figure 3, the documents
subjected.to the review process will be transmitted to

'

the SORC and to NSR. The SORC'Chai'rman receives the
document from the originator.with verification that a
copy has been transmitted the Nuclear Safety Review
Department for the Unreviewed Safety Question
determination and for the-safety review.- The USQ
determination being provided by Nuclear Safety Review is
consistent with the previous recommended-flow of
responsibilities. NSR is expected to perform the USO
determination using not only its own staff of
technically qualified specialists, but also through the
use of a system of Qualified Reviewers established
throughout the corporate organization for explicit
support of NSR.

While the QR system established as part of the
streamlined SORC in part removes the burden of procedure
review and in part supports the SORC with expert
opinions, the QR system established for NSR augments the
technical review function exclusively.

Upon receiving the document for review, the SORC
Chairman makes the decision whether to use a Qualifed
Reviewer or whether to proceed with the review by the
SORC. Changes of a relatively unimportant nature would
be expected to go directly to the SORC for review and
recommendation. Documents relating to significant tests
or experiments, or major changes in parameters specified

-8-
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in the Tech Specs would~be first routed to a Qualified
Reviewer for assessment. The Qualified Reviewer
initially would also make a determination (as before) as

-to whether-or.not cross-disciplinary review would be
required. Generally speaking, for documents of
significance, a cross-disciplinary review would be
required.

The function of the Qualified Reviewer and the
SORC is to assure that an operability review of the
document has*been performed. During the course of this
operability review,-it would be a normal procedure for
the staff to consider the safety aspects; however, the
SORC review responsibilities will also include

Econsideration-of.the USQ determination as received from
f*

-NSR. The intent is to move the requirement of the.more
technical and analytical review from SORC responsibility
and move those considerations back within the technical
review responsibility of the Nuclear Safety Revi,ew ;

* Department.

The SORC Chairman receives documents for review
.either directly or'through the QR system. The full
-Station Operations Review Committee has the
responsibility to consider the document and to provide a
recommendation for approval. Typically, the SORC would
request discussion of the document by its sponsor and by
the Qualfied Reviewer if used so that the SORC may act
in a senior review perspective without-having to invest

.

significant amounts of committee time discussing
minutiae. As part of the document review by the full
SORC, the SORC would also receive the USQ determination
and results of the safety review from the Nuclear' Safety
Review Department. Thus, the full.SORC would perform a
comprehensive evaluation, reporting, and recommendation
function for the General Manager - Salem Operations. In
the event that an Unreview,ed Safety Question is
determined to exist or a change to the Technical
Specifications is involved, the recommendation from SORC
will.be to process the document through normal licensing,

i channels to the NRC. If no USQ exists, then the

|.
recommendation will be forwarded to the General Manager
- Salem Operations for.his approval. ,

;

!
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ADMINISTRATIVE & OPERATING
PROCEDURES

1. Newly Created
'

2. Changes to Existing Ones

3. Associated Safety Evaluations
.

n

Stetton ODerstions Review Committee
Review and Recommend Approval

1. All Procedures and Changes Thereto

2.All Safety Evaluettons

Render USQ Determinettons

USQ NO USO
p o

Licensino G.M. Setem Operations
_.

NRC Action Approval

Figure 1. Present Document Flow to 50RC, Procedure Related
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