Public ~‘,erv ce
Electrnicand G 18
Company

80 Park Plaza, Newark, N 07101 / 201 4308217 MAILING ADDRESS / P.O. Box 570, Newark, NJ 07101

Robert L. Mittl  General Manager
Nuclear Assurance and Regulation

September 28, 1984

Director of Nuclear Reactor Regulation
1.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. 1In
order to permit timely resolution of items identified as

"complete" which may not be resolved to the staff's satis-
faction, please provide a specific description of the issue
which remains to be resolved.

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

Enclosed for your review and approval (see Attachment 4) are
the resolutions to the Draft SER open items and FSAR
Questions listed in Attachment 3.
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Director of Nuclecar
Reactor Regulation 2 9/28/84

In addition, pursuant to discussions with the Containment
Systems Branch, enclosed (see Attachment 5) is a copy of

revised FSAR Section 6.2.5.2.1 previously transmitted on

September 27, 1984,

PSE&G wili provide an agumented inservice inspection program
for the HCGS outboard feedwater check valves (F074 As&B).
This inspection program will include a magnetic partical or
dye penetrant examination of the outlet and inner valve body
surfaces at the first refueling outage and at other times
when the valve is completely disassembled for maintenance.
This surface examination will be sufficient sensitivity to
detect a minimum crack length of 5 inches.

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 items, please contact us.

Very truly yours,

Attachments/Enclosure

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

W. H. Bateman
USNRC Senior Resident Inspector (w/attach.)



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
DCCKET NO. 50-354

PUBLIC SERVICE ELECTRIC AND GAS COMPANY

Public Service Electric and Gas Company hereby submits the
enclosed responses to DSER open items and FSAR Questions,
and revised FSAR Section 6.2.5.2.1 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

Thomas J. MArtin

Vice President -
Engineering and Construction

Sworn to and subscribed
before me, a Notary Public
of New Jersey, this Z72"7day
of September 1984,

DAVID K. BURD
NOTARY PUBLIC OF NEW JERSEY
My Cemm. Expires 10-72.85

MC 28 02
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DRTB: 9/28/84

ATTACHMENT 1
DSER R. L. MITTIL TO
OPEN SECTION A. SCHWENCER
ITEM NUMBER SUBJECT SIXTUS  LETTER DATED
1 2.3.1 Design-basis temperatures for safety-  Complete 8/15/84
related auxiliary systems
2a 2.3.3 Accuracies of meteorological Complete 8/15/84
measurements (Rev. 1)
2> 2.3.3 Accuracies of metsorological Complete 8,15/84
measurcments (Rev. 1)
2c 2.3.3 Accuracies of meteorological Complete 8/15/84
measurements (Rev. 2)
2d 2.3.3 Accuracies of meteorological Complete 8/15/84
measurements (Rev. 2)
3a 2.3.3 Upgrading of onsite meteorological Camplete 8/15/84
measurements program (III.A.2) (Rev. 2)
b 2.3.3 Upgrading of onsite meteorological Camplete 8/15/84
measurements program (III.A.2) (Rev. 2)
3¢ 2.3.3 Upgrading of onsite meteorological NRC Action
measurements program (III.A.2)
i 2.4.2.2 Ponding levels Camplete 8/03/84
Sa 2.4.5 Wave impact and rurup on service Camplete 9/13/84
water Intake Structure (Rev. 3)
5b 2.4.5 wave impact and rurup on service C@hto. 9/13/84
water intake structure (Rev. 3)
5¢ 2.4.5 Wwave impact and rurup on service Camplete 1/27/84
water intake structure
5d 2.4.5 Wave impact and runup on service Conplete 9/13/84
water intake stnicture (Rev. 3)
6a 2.4.10 Stability of erceion protection Camplete 8/20/84
structures
6b 2.4.10 Stability of ercsion protection Complete 8/20/84
structures
6c 2.4.10 Stability of ercsion protection Canplete 8/03/84

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

DSER R. L. MITTL

OPEN SECTION A. SCHWENCER

ITEM NUMBER SUBJECT STATUS LETTER DATED

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

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

8 2.5.2.2 Choice of maximum earthquake for New Camplete 8/15/84
England - Piedmont Tectonic Province

9 2.5.4 Soil damping values Complete 6/1/84

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

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

12 2.5.4 Combination of soil layer properties Complete 6/1/84

13 2.5.4 Lab test shear moduli valves Complete 6/1/84

14 2.5.4 Liquefaction analysis of river bottom  Complete 6/1/84
sands

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

16 2.5.4 Drying and wetting effect on Camplete 6/1/84
Vincentown

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

18 2.5.4 Maximm earth at rest pressure Camplete 6/1/84
coefficient

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

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

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

22 2.5.4 Cofferdam stability Complete 6/1/84

M P84 80/12 2 ~ g8
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ATTACHMENT 1 (Cont'd)

DSER

OPEN SECTION

ITEM NUMBER SUBJECT

23 2.5.4 Clarification of FSAR Tables 2.5.13
and 2.5.14

24 2.5.4 Soil depth models for intake
structure

i 2.5.4 Intake structure soil modeling

26 2.5.4.4 Intake structure sliding stability

27 2.5.5 Slope stability

28a 3.4.1 Flood protection

28b 3.4.1 Flood protection

28c 3.4.1 Flood protection

28d 3.4.1 Flood protection

28e 3.4.1 Flood protection

28 3.4.1 Flood protection

28g 3.4.1 Flood protection

29 3.5.1.1 Internally generated missiles (cutside
containment)

30 3.5.1.2 Internally generated missiles (inside
contairnment )

il 3.5.1.3 Turbine missiles

32 3.5.1.4 Missiles generated by natural phencmena

13 3.5.2 Structures, systems, and camponents to

be protected from externally generated
missiles

R. L. MITIL TU
A. SCHWENCER
SIATUS _ LETTER DATED
Complete 6/1/84
Complete 6/1/84
Complete 8/10/84
Complete 8/20/84
“omplete 6/1/84
Complete 8/30/84
(Rew. 1)
Complete 8/30/84
(Rev. 1)
Zomp lete 8/30/84
(Rev, 1)
Zomplete 8/30/84
(Rev. 1)
~amplete 8/30/84
(Rev. 1)
Zamplete 7/21/84
Camplete 7/27/84
“omplete 8/3/84
(Rev. 1)
Zlosed 6/1/84
(5/30/84~
Mux.Sys.Mtg.)
Complete 7/18/84
“omplete 7/27/84
“amplete 1/21/84



ATTACHMENT 1 (Cont'd)

SUBJECT

a?!'

Unrestrained whipping pipe inaide

ISI program for pipe welds in
break exclusion zone
Postulated pipe ruptures

Feedwater isolation check valve

Design of pipe rupture restraints

SSI analysis results using finite

element method and elastic half-space

approach for contairment structure
SSI analysis results using finite

element methad and elastic half-space

approach for intake structure
Steel contairment hbuckling analysis
Steel contairment ultimate capacity

SRV/LOCA pool dynamic loads
ACI 349 deviations for internal

ACT 349 deviations for Category 1

ACT 349 deviatiomns for foundations

Base mat response spectra

DSER

OPEN SECTION
I NOMBER
34 3.6.2

containment
35 3.6.2
36 3.6.2
37 3.6.2

cperability
38 3.6.2
39 3.7.2.3
40 3.7.2.3
41 3.8.2
42 3.8.2

analysis
43 3.8.2
44 3.8.3

structures
45 3.8.4

structures
46 3.8.5
47 3.8.6
48 3.8.6

M P84 80/12 ¢ =~ gs

Rocking time histories

STATUS
Caplete
Caplete

Cxplete
Caplete

Zmplete
Zaplete

mplete
Zmplete

Zmplete
Iomplete
Iomplete

lomplete

L. MITIL TO

7/18/84

6/29/84
6/29/84
8/20/84

8/20/84

8/3/84

8/3/84

6/1/84

8/20/84
(Rev. 1)

6/1/84
6/1/84
8/20/84
(Rev. 1)

8/20/84
(Rev. 1)

8/10/84
(Rev. 1)

8/20/84
(Rev, 1)



DSER
OPEN SECTION
Inn_ NPEER
49 3.8.6
50 3.8.6
51 3.8.6
52 3.8.6
53 3.8.6
54 3.6.6
55 3.8.6
56 3.8.6
57 3.8.6
58 3.8.6
59 3.8.6
60 1.8.6
61 3.8.6
62 1.8.6
63 3.8.6
M P84 80/125 - gs

ATTACHMENT 1 'd

SUBJECT

Gross concrete section

Vertical floor flexibility response
spectra

Camparison of Bechtel independent

verification results with the design-

basis results
Ductility ratics due to pipe break

Design of seismic Category I tanks

Cambination of wertical responses

Torsional stiffness calculation
Drywell stick model development

Rotational time history irmputs

"0" reference point for auxiliary
building model

Overturning moment cf reactor
building foundation mat

BSAP element size limitations

Seismic modeling of drywell shield
wall

Drywell shield wall boundary
conditions

Reactor building dame boundary
conditions

R. L. MITIL. TO
A. SCHWENCER
STATUS LETTER DATED
Camplete 8/20/84
(Rew. 1) .
Camplete 8/20/84
(R“o 1,
Canplete 8/20/84
(Rev. 2)
Camplete 8/3/84
Camlete 8/20/84
(Rev. 1)
Camplete 8/10/84
(Rev, 1)
Camplete 6/1/84
Camplete 8/20/84
(Rew, 1)
Camplete 6/1/84
Canplete 6/1/84
Camplete 8/20/84
(Rev. 1)
Canplete 8/20/84
(m. 1)
Camplete 6/1/84
Camplete 6/1/84
Camplete 6/1/84




DSER
CPEN SECTION
o
64 3.8.6
65 3.8.6
66 3.8.6
67 3.8.6
68 3.8.6
69 3.8.6
70 3.8.6
71 3.8.6
72 3.8.6
73 3.8.6
74 3.8.6
75 3.8.6
76 3.8.6
n 3.8.6
78 3.3.6
79 1.8.6
M P84 80/12 5 - gs

ATTACHMENT 1 (Cont'd)

o

SSI analysis 12 Hz cutoff frequency

Intaks structure crans heavy load
drep

Impedance analysis for the intake
structure

Critical loads calculation for
reactor building dome

Reactor building foundation mat
contact pressures

Pactors of safety against sliding and
overturning of drywell shield wall

Seismic shear force distribution in
cylinder wall

Overturning of cylinder wall

Deep beam design of fuel pool walls
ASHSD dome model icad inputs

Tornado depressurization

Auxiliary building abnormal pressure

Targential shear stresses in drywell
shield wall and the cylinder wall

Factor of safety against overturning
of intake structure

Dead load calculations

Post-modification seismic loads for
the torus

R. L. MITIL TO
A. SCHWENCER
STATUS LETTER DATED
Camplete 8/20/84
(Rev. 1)
Caomplete 6/1/84
Complete 8/10/84
(Rev. 1)
Camplete 6/1/84
Canplete 6/1/84
Camplete 6/1/84
Camplete 6/1/84
Camplete 6/1/84
Canplete 6/1/84
Camplete 6/1/84
Camplete 6/1/84
Camplete 6/1/84
Camplete 3/1/84
Camplete 8/20/84
(Rev. 1)
Camplete 6/1/84
Canplete 8/20/84
(Rev, 1)



ATTACRENT 1 (Cont'd)

DSER R. L. MITIL. TO

OPEN SECTION A. SCHWENCER

ITEM NUMBER SUBJECT STATUS _ LETTER DATED

8n 3.8.6 Torus fluid-structure interactions Camplete 6/1/84

8l 3.8.6 Seismic displacement of torus Camplete 8/20/84

(Rev. 1)

82 3.8.6 Review of seismic Category I tank Camplete 8/20/84
design (Rew. 1)

83 3.8.6 Pactors of safety for drywell Camplete 6/1/84
buckling evaluation

84 3.8.6 Ultimate capacity of contairment Camplete 8/20/84
(materials) (Rev. 1)

85 3.8.6 Load combination consistency Camplete 6/1/84

86 3.9.1 Camputer code validation Camplete 8/20/84

87 3.9.1 Information on transients Camplete 8/20/84

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

89 3.9.3.1 Vibration levels for NSSS piping Camplete 6/29/84
systems:

90 3.9.2.1 vibration monitoring program during Camplete 7/18/84
testing

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

92 3.9.2.2 Tripla flued-head containment Campleta 6/15/84
penetrations

93 3 3.l Load cambinations and allowable Canplete 6/29/84
stress limits

EL ] 3.9.3.2 Design of SRV and SRV discharge Camplete 6/29/84

M P84 80/127 =-gs

piping
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ATTACHMENT 1 (Cont’d)

SUBJECT

M P84 80/128 ~gs

Fatigue evaluation an SRV piping
and LOCA downcomers

IE Information Notice 83-80

Buckling criteria used for camponent

Stress categories and limits for
core support structures

Stress categories and limits for
core support structures

10CFRS0.55a paragraph (g)
10CFRS0,55a paragraph (g)
PSI and ISI programs for pumps and

leak testing of pressure isolation
Seismic and dynamic qualification of

mechanical and electrical equipment

qualification of
mechanical and electrical equipment

Seismic and dynamic qualification of
mechanical ard electrical equipment

Seismic and dynamic qualification of
mechanical ard electrical equipment

DSER
CPEN SECTION
ITEM NUMBER
95 3.9.3.2
36 3.9.3.3
97 3.9.3.3
supports
98 3.9.3.3 Design of bolts
99%a 3.9.5
9% 3.9.5
100a 3.9.6
100b 3.9.6
101 3.9.6
valves
102 3.9.6
valves
103al 3.10
103a2 3.10 Seismi~ ard
103a3 3.10
103a4 3.10

R. L. MITIL TO
A. SCHWENCER

_STATUS _ LETTER DKTED
Camplete 6/15/84
Camplete  8/20/84

(Rew, 1)
Camplete 6/29/84
Camplete 6/15/84
Caplete 6/15/84
Camplete  6/15/84
Camplete  6/29/84
- (Rev. 1)
Camplete 9/12/84

(Rav. 1)
camplete 9/12/84

(Rev. 1)
Campleta 8/20/84
Camplete 6/20/84
Camplete 8/20/84
Canplete 8/20/84



ATTACHMENT 1 (Cont'd

DSER R. L. MITTL 10

OPEN SECTION A. SCHWENCER

ITEM NUMBER _ SUBJECT _ STATUS __ LETTER DATED

103a5 3.10 Seismic and dynamic qualification of Complete 8/20/84
mechanical ard electrical equipment

103a6 3.10 Seismic and dynamic qualification of Complete 8/20/84
mechanical and electrical equipment

103a7 3.10 Seisaic and dynamic qualification of Complete 8/20/34
mechanical and electrical equipment e

103bl 3.10 Seismic and dynamic qualification of Complete 8/20/84
mechanical and electrical equipment

103b2 3.10 Seismic and dynamic qualification of Complete 8/20/84
mechanical and electrical equipment

103b3 3.10 Seismic and dynamic qualification of Complete 8/20/84
mechanical and alectrical equipment

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

10305 3.10 Seismic and dynamic qualification of Complete 8/20/84
mechanical and electrical equipment

103b6 3.10 Seismic and dynamic qualification of Complete 8/20/84
mechanical and electrical equipment

103¢cl 3.10 Seismic and dynamic qualification of Camplete 8/20/84
mechanical and electrical equipment

103¢2 3.10 Seismic and dynamic qualification of Complete 8/20/84
mechanical and electrical equipment

103c3 3.10 seismic and dynamic qualification of Complete 8/20/84
mechanical and slectrical equipment

103c4 3.10 Seismic and dynamic qualification of Complete 8/20/34
mechanical and electrical equipment
gnvironmental qualification of NRC Action

104

M 84 80/129 -~ g8

3.1

mechanical and electrical equipment




1 'd

DSER R. L. MITIL. TO
OPEN SECTTON A. SCHWENCER
1T _NUMBER SUBJECT _ STATUS  LETTER DATED
108 4.2 Plant-specif ic mechanical fracturing Tomplete 8/20/84
analysis (Rav. 1)
106 4.2 Applicability of seismic andd LOCA Tmplete 8/20/84
loading evaluation (Rev, 1)
107 4.2 Minimal post-irradiation fuel Zomplete 6/29/84
surveillance program
108 4.2 Gadolina thermal conductivity Zomplete 6/29/84
equation
109a 4.4.7 ™I-2 Item II.F.2 Zomplete 8/20/84
110a 4.6 Functional design of reactivity Zomplete 8/30/84
control systems (Rev. 1)
110b 4.6 Functional design of reactivity —omplete 8/30/84
control systems (Rev, 1)
11lla 5.2.4.3 Preservice inspection program Zonplete 6/29/84
(camponents within reactor pressure
boundary)
111b 5.2.4.3 Preservice inspection program mplete 6/29/84
(canponents within reactor pressure
boundary)
ille 5.2.4.3 Preservice inspection program Zomplete 6/29/84
(camponents within reactor pressure
boundary)
112a 5.2.5 Reactor coolant pressure bou.dary Zmplete 8/30/84
leakage detection (Rev. 1)
112b 5.2.5 Reactor coolant pressure boundary Zmplete ?/30/8:)
Rev.

M P84 80/12 10 - gs

leakage detection



ATTACHMENT 1 (Cont'd)

DSER R. L. MITIL TO
OPEN SECTION A. SCIWENCER
ITEM NUMBER SUBJECT STATUS LETTER DATED
112¢ 5.2.5 Reactor coolant pressure boundary Camplete 8/30/84
leakage detection (Rev. 1)
112d 5.2.5 Reactor coolant pressure boundary Camplete 8/30/84
leakage detection (Rev. 1)
112 5.2.5 Reactor ccolar’. pressure boundary Camplete 8/30/84
leakage detection (Rev. 1)
113 5.3.4 GE procedure applicability Campleta 7/18/84
114 5.3.4 Campliance with NB 2360 of the Summer Camplete 7/18/84
1972 Addenda to the 1971 ASME Code
115 5.3.4 Drop weight and Charpy v-notch tests Camplete 9/5/84
for clesure flangs materials (Rev. 1)
116 5.3.4 Charpy w-notch test data for base Camplets 7/18/84
materials as used in shell course No. 1
117 5.3.4 Campliance with NB 2332 of Winter 1972 Camplete 8/20/84
Addenda of the ASME Code
118 5.3.4 Lead factors and neutron fluence for Camplete 8/20/84
surveillance capsules
119 6.2 TMI item II.E.4.1 Camplete 6/29/84
120a 6.2 TMI Item II.E.4.2 Camplete 8/20/54
120b 6.2 " IMI Item II.E.4.2 Camplete 8/20/84
121 6.2.1.3.3 Use of NUREG-0588 Camplete 7/21/84
122 6.2.1.3.3 Temperature profile Complete 7/21/84
123 6.2.1.4 Butterfly valve cperation (post Camplete 6/29/84

M P84 80/12 11 - gs

accident)



ATTACHMENT 1 (Cont'd)

DSER R. L. MITTL TO
OPEN SECTION A. SOWENCER
ITEM NUMBER SUBJECT STATUS LETTER DATED
124a 6.2.1.5.1 RPV shield annulus analysis Complete 8/20/84
(Rev. 1)
12 6.2.1.5.1 RPV shield annulus analysis Complets 8/20/84
(Rev. 1)
124c 6.2.1.5.1 RPV shield annulus analysis Complete 8/20/84
(Rav. 1)
125 6.2.1.5.2 Design drywell head differential Complete 6/15/84
pressure
126a 6.2.1.6 Redundant position indicators for Complete 8/20/84
vacuum breakers (and control room
alarms)
126b 6.2.1.6 Redundant position indicators for Complete 8/20/84
vacuum breakers (and control rocas
alarms)
127 6.2.1.6 Operability testing of vacuum breakers Complete 8/20/84
(Rev, 1)
o 6.2.2 Air ingestion Complete 1/27/84
129 6.2.2 Insulation ingestion Complete 6/1/84
130 6.2.3 Potential bypass leakage paths Complete 9“%3/ 9‘{,
131 6.2.3 Administracion of secondary contain- Complete 7/18/84
ment cpenings
132 6.2.4 Containment isolation review Complete 6/15/84
133a 6.2.4.1 Contaimnment purge system Complete 8/20/84
133b 6.2.4.1 Containment purge system Camplete 8/20/84
133¢ 6.2.4.1 Containment purge system Complete 8/20/84

M P84 80/12 12~ gs



ACTACHMENT 1 (Cont'd)

DSER

OPEN SECTION

ITEM NUMBER SUBJECT

134 6.2.6 Contairment leakage testing

135 6.3.3 LPCS and LPCI injection valve
interlocks

136 6.3.5 Plant ific LOCA (see Section
15.9.13

137a 6.4 Control roam habitability

137b 6.4 Control roam habitability

137¢ 6.4, Controi rocm habitability

138 6.6 Preservice inspection program for
Class 2 axi 3 camponents

139 6.7 MSIV leakage control system

140a 9.1.2 Spent fuel pcol storage

140b 9.1.2 Spent. fuel pool storage

140c 9.1.2 Spent fuel pool storage

140d 9.1.2 Spent fuel pool storage

141a 9.1.3 Spent fuel cooling and cleanup
system

141b 9.1.3 Spent fuel cooling and clsarup
system

l4lc 9.1.3 Spent. fuel pool cooling and clearup

M P84 80/12 13 -~ g8

system

R. L. MITIL 70
A. SCHWENCER
SINTUS _ LETTER DATED
Tomplete 6/15/84
Tomplete 8/20/84
ZTomplete 8/20/84
(Rev. 1)
Complete 8/20/84
Comglete 8/20/84
Cumplete 8/20/84
Complete 6/29/%4
Coaglete 6/29/84
Complete 9/7/84
(Rev. 2)
Camplete 9/7/84
(Rev. 2)
Complete 9/7/84
(Rev. 2)
Complete 9/7/84
(Rev. 2)
Complete 8/30/84
(Rev. 1)
Complete 8/30/84
(Rev. 1)
Complete 8/30/84
(Rev, 1)
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DSER R. L. MITIL TO
OPEN SECTION A. SCHWENCER
ITEM NUMBER SUBJECT STATUS _ LETTER DATED
1414 9.1.3 Spent fusl pool cooling and clearup —mglete 8/30/84
system (Rew. 1)
14le 9.1.3 Spent fuel pool cooling and clearup = lets 8/30/84
Sys tem (Rev. 1)
141€ 9.1.3 Spent fuel pool cooling and clearup —mglete 8/30/84
system (Rev. 1)
141g 9.1.3 Spent fuel pool cooling and clearup —mplete 8/30/84
system (Rev. 1)
142a 9.1.4 Light load handling system (related —mglete 8/15/54
to refueling) (Rev. 1)
142> 9.1.4 Light load nandling system (related —mgplets 8/15/84
to refueling) (Rew, 1)
143a 9.1.% Overhead heavy load handling —=glete 9/7/84
143b 9.1.5 verhead heavy load handling Zxplete 9/13/84
144a 9.2.1 S.acion service water system —=mplete 8/15/84
(Rev. 1)
144b 9.2.1 Station seivice water system —mplete 8/15/84
(Rew, 1)
l44c 9.2.1 Station service water system _—mplete 6/15/84
(Rev, 1)
145 9.2.2 ISI program and functional testing _—=sed 6/15/84
of safety and turbine auxiliaries % 30/84~
cooling systems _axx . Sys.Mtg.)
146 3.2.6 Switches and wiring associated with _osed 6/15/84
HPCI/RCIC torus suction Z/30/84~
azx . Sys.Mtg.’

M P84 80/12 14 - g8



1 'd

Compressed air systems

Compressed air systems
Campressed air systems

Cagressed air systems
Post-accident sampling system

Equipment and floor drainage system
Equipment and floor drainage system
Primary contairment inetrument gas

Control structure ventilation system
Control structure ventilation system

Radiocactivity monitoring elements

E:ngimr.d safety features ventila-
Metal roof deck construction

Ongoing review cf safe shutdown

DSER
OPEN SECTION
ITEM NUMBER
147a 9.3.1
147 9.3.1
147¢ 9.3.1
1474 9.3.1
148 9.3.2
(I1.8.3)
149a 9.3.3
149b 9.3.3
150 9.3.6
system
151a 9.4.1
151b 9.4.1
152 9.4.4
153 9.4.5
tion system
154 9.5.1.4.a
classificiation
155 9.5.1.4.b
capability
156 9.5.1.4.c

M P84 80/12 1S - gs

Ongoing review of alternate shutdown
capability

R, L. MITIL. TO
A. SCHWENCER
STXTUS _ LETTER DATED
Complete 9/21/84
(Rev. 2)
caples I/,
Complete 9/21/84
(Rev. 2)
t 9/21/84
- (Rev. 2)
Crmplets 9/12/84
(Rev. 1)
Camplete 7/71/84
Camplete 1/21/84
Camplete 8/3/84
(Rev. 1)
Complete 8/30/84
(Rev. 1)
Camplete 8/30/84
(Rav. 1)
Closed 6/1/84
(5/30/84~
Aux.Sys.Mtg.)
Camplete 8/30/84
(Rev 2)
Camplete 6/1/84
NRC Action
NRC Action



SUBJRCT

Cable tray protection
Class B fire detection system

Primary and secondary power supplies
for fire detection system

Pire water pump capacity
Fire water valve supervision

Manual hose station pipe sizing
Remote shutdown panel ventilation
Bmergency diesel generator day tank

Alrborne radicactivity monitor
pPortable continuous air monitors

MMo training, and
for inplant iodine instrumentation

Guidance of Division B Regulatory

Procedures generation package

DSER
SECTION
ITEm NUMBER
157 9.5.1.4.0
158 9.5.1.5.a
159 9.5.1.5.a
/

160 9.5.1.5.b
161 9.5.1.5.b
162 9.5.1.5.c Deluge valves
163 9.5.1.5.¢
164 9.5.1.6.0
165 9.5.1.6.9

protection
166 12.3.4.2

positioning
167 12.3.4.2
168 12.5.2
169 12.5.3

Guides
170 13.5.2

submittal
171 13.5.2 I Item I.C.1
172 13.5.2 PGP Commi tment
17 13.5.2

M P84 80/12 16~ ga

Procedures covering abnormal releases:
of radicactivity

A. SCHWENCER
STATUS _ LETTER DATED

Smplete 8/20/84
Smplete 6/15/84
~mplete 6/1/84
~mplete 8/13/84
Smplete 6/1/84
Smplete 6/1/84
Smplete 6/1/%4
Smplete 6/1/84
~wplete 6/1/84
>xplete 9/13/84

(Rev. 2)
wplete 1/18/84
Zaplete 6/29/84
~mplete 7/18/84
Zmplete 6/29/84
~wplete 6/29/84
Zmplete 6/29/84
wplete 6/29/84



ATTACRMENT | (Cont’d)

DSER R. L. MITIL TO

OPEN SECTION A. SCHWENCER
I NOBER SUBJECT _ _STATUS _ LETTER DATED
174 13.5.2 Resolution explanation in FSAR of Complete 6/15/84

™ Items I.C.7 and I.C.8
175 13.6 Physical security Open
176a 14.2 Initial plant test program Complets 8/13/84
176b 14.2 Initial plant test program Camplete 8/13/84
176c 14.2 Initial plant test program Camplete 7/27/84
1764 14.2 Initial plant test program Camplete 8/24/84

(Rev. 2)
176e 14.2 Initial plant test program Canplete 7/71/84
176¢ 14.2 Initial plant test program Complete 8/13/84
176g 14.2 Initial plant test program Canplete 8/20/84
176h 14.2 Initial plant test program Camplete 8/13/84
1764 14.2 Initial plant test program Canplete 1/71/84
177 15.1.1 partial feedwater heating Camplete 8/20/84
(Rev. 1)

178 15.6.5 LOCA resulting from spectrum of NRC Action

postulated piping treaks within RCP
179 15.7.4 Radinlogical consequences of fuel NRC Action

handling accidents
180 15.7.5 Spent fuel cask drcp accidents NRC Act ion
181 15.9.5 TMI-2 Item II.K.3.] Complete 6/29/84
182 15.9.10  T™MI-2 Item I[I.K.3.18 Camplete 6/1/84
183 18 Hope Creek DCROR Camp lete 8/15/84

M P84 80/12 17 ~ gn
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DSER R. L. MITIL TO
OPEN SECTTION A. SCHWENCER
oy N— SUBJECT _ STATUS _ LETTER DATED
184 7.2.2.1.¢ Failures in reactor vessel level Zmplete 8/1/84
sensing lines (Rev 1)
185 7.2.2.2 Trip system sensors and cabling in mplete 6/1/84
turbine building
186 7.2.2.3 Testability of plant protection Z=mplete 8/13/84
systems at power (Rev. 1)
187 7.2.2.4 Lifting of leads to perform surveil- Zomplete 8/3/84
lance testing
188 7.2.2.5  Setpoint methodology “mplate 8/1/84
189 7.2.2.6 Isolation devices “mplete 8/1/64
190 7.2.2.7 Regulatory Guide 1.75 Zwplete 6/1/84
191 7.2.2.8 Scram discharge volume Tmplete 6/29/84
192 7.2.2.9 Reactor mode switch Zomplete 8/15/84
(Rev. 1)
193 7.3.2.1.10 Manual initiation of safety systems Zmplets 8/1/84
194 7.3.2.2  Standard review plan deviations Zmplete 8/1/84
(Rev 1)
195a 7.3.2.3 Freeze-protect ion/water filled “mplete 8/1/84
instrument and sampling lines and
cabinet temperature control
195b 7.3.2.3 Freeze~protect ion/water filled Zmplete 8/1/84
instrument and sampling lines and
cabinet temperature control
196 7.3.2.4 Sharing of camon irstrument taps Zmplete 8/1/84
197 7.3.2.5  Microprocessor, multiplexer and Zmplete 8/1/0:
(Rav 1)

ATTACRMENT 1 (Cont’d)

M P84 50/12 18 -~ gs

canguter systems
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IMI Item IT.K.3.18-ACS actuation

IE Bulletin 79=27-Loss of non-class
IE instrumentation and control power
system bus during cperation

Remote shutdown system

RCIC/HPCI interactions
Level measurement errors as a result

of envirormental temperature ef fects
on level instrumentation reference

Regulatory Guide 1.97

™I Item II.F.1 - Accident monitoring
Plant process camputer system

High pressure/low pressure interlocks

HELBs and consequential control systese

Multiple control system failures

Credit for non-safety related systems
in Chapter 15 of the FSAR

Transient analysis recording system

Control rod drive structural materials:

Control rod drive structural materials

DSER
CPEN SECTION
ITEM NUMBER
198 7.3.2.6
199 7.4.2.1
200 7.4.2.2
201 7.4.2.3
202 7.5.2.1

leg
203 7.5.2.2
204 7.5.2.3
205 7.5.2.4
206 7.6.2.1
207 Te7:.2.1
failures

208 T.7.2.2
209 7.7.2.3
210 7.7.2.4
211a 4.5.1
211b 4.5.1
211e 4.5.1

M P84 80/12 19 ~ gs

Control rod drive structural materials

R. L. MITIL TO
A. SCHWENCER
STATUS _ LETTER DATED
Zplete 8/20/84
Zmplete 8/24/84
(Rev. 1)
“mplete 8/15/84
(Rev 1)
Zmplete 8/3/84
Tomplets 8/3/84
Zmplete 8/3/84
Zplete 8/1/84
plete 6/1/84
Zmplete 7/21/84
Zplete 8/24/584
(Mo 1)
Zmplete 8/24/84
(Rewv, 1)
Zaplete 8/1/84
(Rav 1)
Zmplete 1/21/84
Zmplete 7/21/84
Zwplete 7/27/84
Zmplete 7/27/84
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ATTACHMENT 1 (Cont'd)

DSER R. L. MITTL TO

OPEN SECTION A. SCHWENCER

ITEM NUMBER SUBJECT STATUS  LETTER DATED

2114 4.5.1 Control rod drive structural materials Cmplete 7/21/84

2lle 4.5.1 Control rod drive structural materials Caplete 7/271/84

212 4.5.2 Reactor intarnals materials Cmplete 7/21/84

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

214 6.1.1 Engineered safety features marerials Caplete 7/27/84

215 10.3.6 Main steam and feedwater system Cmplete 7/27/84
materials

216a 5.3.1 Reactor vessel materials Cmplete 7/271/84

216b 5.3.1 Reactor vessel materials Camplete 7/27/84

217 9.5.1.1 Fire protection arganization Caplete 8/15/84

218 9.5.1.1 Fire hazards analysis Cmplete 6/1/84

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

220 9.5.1.3 Flre brigade and fire brigade Caplete 8/15/84
training

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

222 8.2.2.2 Design provisions for re-establish- Cmplete 9/14/84
ment of an offsite power source (Rev. 1)

223 8.2.2.3 Independence of offsite circuits Cmplete 9/26/84
between the switchyard and class IE (Rev. 3)
buses

224 8.2.2.4 Cammon failure mode between onsite Zmplete 9(;:3/8;)

M P84 80/12 20~ ga

and offsite power circuits
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DSER R. L. MITIL TO
OPEN SECTION _ A. SCHWENCER
ITEM NUMBER SUBJECT STATUS _ LETTER DATED
25 8.2.3.1 Testability of automatic trarefer of Complate 9/21/84
pantfzummmltnpntotnd (Rev. 1)
power source
226 8.2.2.5 Grid stability Caomplete 8/13/84
(Rev. 1)
227 8.2.2.6 Capacity and capability of cffsite Complets 8/1/84
cirauits
228 8.3.1.1(1) Voltage drop during transient condi- Camplete 8/1/84
tions
229 8.3.1.1(2) Basis for using bus voltage versus Complete 8/1/84
actual connected lond woltage in che
voltags drop analysis
230 8.3.1.1(3) Clarification of Table 8.3-11 Complete 8/1/84
231 8.3.1.1(4) Undervoltage trip setpoints Complete 8/1/84
232 8.3.1.1(5) Load configuration used for the Complete 8/1/84
voltage drop analysis
233 8.3.3.4.1 Periodic system testing Complete %;1,/83,
234 8.3.1.3 Capacity and capability cf onsite Camplete 8/1/84
AC power supplies and use of ad~
ministrative controls to prevent
overloading of the diesel generators
235 8.3.1.5 Diesel generators load acceptance Complete 9/21/84
test (Rev. 2)
23% 8.3.1.6 Campliance with position C.6 of Complete 8/1/84
G 1.9
237 8.3.1.7 Decription of the load sequencer Complete 9(&%/8{)
238 8.2.2.7 Sequencing of loads on the offsite Complete 9/21/84
(Rev. 1)

M P84 80/12 21 ~ gs

power system
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240
241

242

243

244

245

246

247

248

249

250

8.3.1.8

8.3.1.9
8.3.1.10

8.3.2.1

8.3.3.1.3

8.3.3.3.1

8.3.3.3.2

8.3.3.3.3

8.3.3.5.1

8.3.3.5.2

8.3.3.5.3

8.3.3.5.4

M P84 80/12 22 ~ g8

Testing to verify 80% minimum

voltage

Campliance with BIP-PSB-2

Load

test after prolonged

acceptance
no load cperation of the diesel

generator

Campliance with position 1 of Regula—
tory Guide 1.128

Protection or qualification of Class

1E equipment from tle effects of
fire suppression systems

Amalysis and test to demonstrate
adequacy of less than specified

separation

The use of 18 versus 36 inches of
separation between raceways

Specified separation of raceways by
analysis and test

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

short circuit

Separation of penetration primary
and backup protections

The use of bypassed themmal overload

protective devices for penetration

protect ions

Teating of fuses in accordance with

R.GI 1.63

Comglete

Complets

Complete

“omplete

8/1/84

9/21/84
(Rev. 3)

9/13/84
(Rev. 1)

9/13/84
(Rev. 1)

9/28/84
(Rev. 2A)

9/28/84
(Rev. 2B)

8/1/84

9/13/84
(Rev. 1)

8/1/84

8/1/84

8/1/84
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DSER R. L. MITTL T
OPEN SECTION A. SCHWENCER
ITEM _MMBER SUBJECT STATUS _ LETTER DATED
251 8.3.3.5.5 Pault current analysis for all “mplete 9/24/84
representative penetration circuits (Rev. 3)
252 8.3.3.5.6 The use of a single breaker to prowr—mme “mplete 9/21/84
penetration protection (Rev. 2)
253 8.3.3.1.4 Comitment to protect all Class lE Zmplete 9/28/84
equipment from external hazards ve ~ummms (Rev. 3A)
only class 1E equipment in one divisssczon
254 8.3.3.1.5 Protection of class 1E power suppliess Twmplete 9/14/84
from failure of unqualified class LI (Rev. 1)
loads
255 8.3.2.2 Battery capacity Zmplete 8/1/84
256 8.3.2.3  Automatic trip of loads to maintaim “mplete 9/13/84
sufficient baitery capacity (Rev. 1)
257 8.3.2.5 Justification for a 0 to 13 second Zmplete 9/13/83
load cycle (Rev. 1)
258 8.3.2.6 Design and qualification of DC Zmplete 8/1/84
system loads to operate between
minimm and maximum voltage levels
259 8.3.3.3.4 Use of an inverter as an isolatiom ~mplete 9/26/84
device (Rev. 2)
260 8.3.3.3.5 Use of a single breaker tripped by Zmplete 9/13/84
a LOCA signal used as an isolationm (Rev. 1)
device
261 8.3.3.3.6 Autcmatic transfer of loads and Tmplete 9/13/84
{nterconnection between redundant (Rev. 1)
divisions
262 11.4.2.4d Solid waste control program mplete 8/20/84

¥ P84 80/12 23~ gs



ATTACHMENT | (Cont’d)

DSER R. L. MITTL

QOPEN SECTION A. SCHWENCER
ITEN NUMBER SUBJECT STATUS _ LETTER DATED
263 11.4.2.@ FPire protection for solid radwaste Cwplete 8/13/84

storage area
264 6.2.5 Sources of oxygen Complete 8/20/84
265 6.8.1.4 ESP Pilter Testing Complete 8/13/94
266 6.8.1.4 Fleld leak tests Complete 8/13/84
267 6.4.1 Control room toxic chemical Complete 8/13/84

detectors
268 Alr filtration unit drains Complete 9(&3/81)
269 5.2.2 Code cases N-242 and N-242-1 Complete 8/20/84
270 5.2.2 Code case N-252 Cmplete 8/20/84
TS~1 2.4.14 Closure of watertight doors to safety- Open

related structures
TS-2 4.44 Single recirculation locp operation Open
TS-3 4.4.5 Core flow monitoring for crud effects Complete 6/1/84
TS-4 4.4.6 Loose parts monitoring system Open
TS5 4.4.9 Natural circulation in normal Open

operation
TS-6 6.2.3 Secondary containment negative Open

pressure
S~7 6.2.3 Inleakage and drawdown time in Open

secondary containment
TS-8 6.2.4.1 Leakage integrity testing Open
TS-9 6.3.4.2 BCCS subsystem periodic component Open

M P84 80/12 24~ gn

testing
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ATTACHMENT 1 (Cont'd)

DSER R. L. MITTL

OPEN SECTION A. SCHWENCER
ITEM NUMBER SUBJECT STATUS LETTER DATED
TS-10 6.7 MSIV leakage rate
TS~11 15.2.2 Availability, setpoints, and testing en

of turbine bypass system
TS~12 15.6.4 Primary coolant activity
Lc-1 4.2 Fuel rod internal pressure criteria Saplete €/1/84
c-2 4.4.4 Stability analysis sutmitted before Jpen

M P84 80/12 25~ gs

second-cycle operation
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ATTACHMENT 2 DATEB: 5/28/84

DRAFT SER SECTIONS AND DATES PROVIDED

DATE

See
See
See
See
See
See
See
See
See
See
See
See
See
See
See
See
See
See
See
See
See
See
See
See
Sea
See
See
See
See
See
See
See
See

Notes 1&5

Note
Note
Note
Note
Note
Note
Mote
Note
Note
Note
Note
Note
Note
Note
Note
Note
Note
Note
Note
Note
Note
Note
Note
Notes
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3&5

Notes 3&5

Note

Notes
Notes
Notes
Notes
Notes
Notes

3

1&5
1&5
1&5
155
1&5
1&5

SECTION DATE

11.4.1 See Notes 1&S
11.4.2 See Notes l&5
11.5.1 See Notes 1&5
11.5.2 See Notes 1&S5
13.1.1 See Note 4
13.1.2 See Note 4
13.2.1 See Note 4
13.2.2 See Note 4
13.3.1 See Note 4
13.3.2 See Note 4
13.3.3 See Note 4
13.3.4 See Note 4
13.4 See Note 4
13.5.1 See Note 4
19.2.3

15.2.4

15.2.9

15.2.6

15.2.7

15.2.8

19.7.3 See Notes 1&5
17.1 8/3/84
17.2 8/3/84
17.3 8/3/84
17.4 8/3/84
Notes:

1. Open items provided in

letter dated July 24, 1984
(Schwencer to Mittl)

Open items provided in
June 6, 1984 meeting

Open items provided in
April 17-18, 1984 meeting

Open items provided in
May 2. 1984 meting

Draft SER Section provided
in letter dated August 7,
1984 (Schwencer to Mittl)



Attachment 3

DSER DSER
ITEM SECTION SUBJECT
244 $.3.3.3.3 Analysis and test to demcnstrate
adequacy of less than specified
separation
245 $.3:3.3.3 The use of 18 versus 36 inches
of separation between raceways
253 $.3.3.1.4 Commitment to protect all Class
1E equipment from external hazards
versus only Class lE equipment in
one division
Question No. FSAR Section
421.10 7.1 & 7.2
430.65 9.5.2
430.75 9.5.3
430.81 9.5.4
430.101 2:5.9
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‘DSER Open Item We. 344 (DSZR Section 8.3.3.3.1) .

ANALYSIS AND TEST TO DEMONSTRATE ADEQUACY OF LESS THAN SPECIPFIED
SEP ARATION '

The applicant, by Amendment 4 to the PSAR, provided a description
of physical separation between redundant enclosed racevays (covered
trays and open top racevayas, and betveen non-Class 1E trays and
Class 1B conduit, as follows:

1. In the cable spreading rocms, the main control room, relay
room, and control equipmsent room, the separation is tvelve
inches (12°) horiszontal, and sighteen inchas i{18%) vertical.

2. In all other plant areas, the separation is three feet
horizontal and five fest vertical.

the applicant further stated that vhere the separation distances
specified above can not be saintained, cable trays shall either
be covered vith setal tray covers or an analysis, based on test
results, vill 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-
vays 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
cequested analysis. Jee copy of each of fhe followwnp report3
were anaches For your wse: ©on Augqust 30, T4EY

1) wyle taberates, Tas? Rapart No. 3*a7/%?, Datesd
Novamber 30, /98C , p repared e Susguehanna
Steam Clectric Stataor for wlecthical wire o ~d
coable [soloaton barr. er Twed —oterials Test

1) Frankiin Znsttute Rasearch Lakoraterie s, fume

Doted . Moaren B0, 1977, "gpoer for Toledo
Edisean &.n?pn’ for Condwt 5‘0‘.?.:‘1'0:\ testT

?rOSM.

rr0(8)
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HCGS FSAR Dem 15

QUESTION 430.52 (SECTION 8.3.1 and 8.3.2)

provide a description of separation between redundant enclosed
raceways or conduit and open top raceways and between Non Class 1lE
trays and Class lE conduit.

RESPONSE

Refer to Section 8.1.4.14 and revised Section 1.8.1.75 for a
description of HCGS separation provisions and a discussion of HCGS
compliance to Regulatory Guide 1.75.

430.52-1



HCGS FSAR 1/84

1. 8:3:78" nformance to Regulator ide 1.74, Revision 0
ebruar 974: Qualit surance Terms an nitions

HCGS complies with ANSI N45.2.10-1973, as interpreted in
Regulatory Guide 1.74.

See Section 17.2 for further discussion of quality assurance and
Section 1.8.2 for the NSSS assessment of this Regulatory Guide.

HCGS complies with IEEE 384-1374, as modified and endorsed by
Regulatory Guide 1.75, with the clarifications and exceptions
outlined below. .

Position C.! separation is accomplished in general by supplying
non-Class 1E loads connected to a Class 1E bus through a singie
breaker with a shunt trip device tripped by a LOCA signal. All
non-Class 1E loads will be tripped automatically by LOCA signal.
Provisions for restoring certain of these loads from the main
control room are provided.

—

Tsent
A

Position C.12 states that redundant cable spreading areas should
be provided. HCGS has only a single cable spreading area.

Position C.12 endorses IEEE 384-1974, Paragraph 5.1.3, which
indicates that in cable spreading areas the minimum separation
distance between redundant Class |E cable trays should be 1 foot
between trays separated horizontally and 3 feet between trays
separated vertically. The separation criteria used on RCGS for
cable spreading areas is a minimum of 1-foot horizontal distance
and 18-inch vertical distance between redundart Class 1E cable
trays. The configurations, for which the redundant cable trays
can not be separated by distances specified above, will either be
analyzed or tested to demonstrate the compliance with the intent
of Regulatory Guide 1.75.

Position C.15 specifies that redundant CTlass 1E batteries be
lorated in separate safety class structures and be served by
independent veitilation systems. The 250~V Class 1E batteries
for electricai divisions A and B, located on elevation 163 feet
of the auxiliary building, are served by a common ventilation

1.8-45 Amendment 4



HCGS FSAR
(Question 430.52/Item 25)

INSERT A

position C.6 states that all analyses to justify lesser separation
distances shall be identified. The following are the HCGS excep-
tions to the IEEE 384 separation distances,

There are only three generic cases where analysis is used to justify
lesser separation distances. These are identified and analyzed as
follows:

- Conduit-to-conduit less than one (1) inch apart.

Because 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 con-
duits is limited to instrumentation to instrumentation
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. The testing demon-
strated 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. In addition,
Franklin Institute Research Laboratories (FIRL) performed
similar testing for the Toledo Edison Company in 1977 with
successful results. The test configuration and cables
used conservatively bound the HCGS conditions; therefore,
the limited cases where the HCGS separation has not been
met in the installation are justified. The twe reports
referenced have been submitted under separate cover, by
letter from R. L. Mittl, PSE&G, to A. Schwencer, NRC,
dated August 30, 1984.

Based on the results of this test and analysis program,
separation criteria for Class lE conduit has been estab-
lished which assures that (1) any failure or occurrence in
a Class 1E conduit will not degrade a redundant essential
Class 1E circuit in adjacent Class lE conduits, (2) a
failure or occurrence in a non-Class lE conduit will not
degrade redundant essential Class 1lE circuits in adjacent
Class 1lE conduits.

The criteria established are as follows:

1. Circuits carrying control, instrumentation, or power

1 of 3



Insert A (Cont'd)

cable (where the power cable is limited to 480 volt
or lower and No. 12 AWG or smaller) are allowed to
touch each other.

Conduit carrying essential Class 1lE 4.16 kV power cables
or 480 volt load center power cables will have a one
inch minimum separation from conduits carrying Class lE
circuits of a redundant channel.

Conduit carrying non-essential 13.8 kv, 4.16 kV,

or 480 volt load center cables that bridge conduits
carrying essential Class 1E circuits of redundant
channels will be separated from conduit carrying cir-
cuits of the redundant channel to give a minimum sepa-
ration of one inch.

Conduit carrying essential Class 1lE power cable of

480 volt or lower voltage with conductor size larger than
number 12 AWG, and not covered by 2. above, will meet

the following criteria:

a. Will have a minimum of 1/8-inch separation from
the surface of any conduit crossing above which
contains an essential Class 1E circuit of the
redundant channel.

b. Are allowed to touch conduits containing an essen-
tial Class lE circuit of the redundant channel
when installed in a horizontal, side-by-side
configuration.

¢. Will have a minimum separation of one incn from
conduits containing an essential Class 1E circuit
of the redundant channel mounted directly above
and running parallel.

Conduit carrying non-essential power cable of 480 volt
or lower voltage with conductor size larger than num-
ber 12 AWG, and not covered by 3. above, that -bridge
conduits carrying essential Class 1E circuits of redun-
dant channels will be treated as in 4.a, b, and c for
proper separation from the redundant channel.

Non-Class 1E conduit 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 lE conduit contains only control, instrument-
ation or 120 Vac/125 Vdc power cables, The testing performed

2 of 3



Insert A (Cont'd)

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 1lE
conduit is not installed as required is justified by the
previous testing.

Metal-clad cable separation from Class lE raceways.

Me:al-clad cables, type MC, are used in non-Class lE
circuits 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 identified the cases on a generic level.

installation and inspection of raceways zre ongoing and the specific

The

cases where the analysis appoes are documented on nonconformance

reports that are part of the QA/QC program.

.
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!!“ mﬂ !t.. LD 245 ‘”“ section .0’0’0301,

-

gEE T35 OF 18 VERSUS 36 gucuss OF SEPARATION BETWEEN RACEWAYS

F

in -CQ‘Oﬂ. 10.01073 and 6010‘01‘0’01 ct tha PSAR it is
stated that sepatation e tveen redundant cab:le trays in cthe
cable spreading acea, control equipeent TOOW:¢ relay TOoW,
and msain control room are separated by A8 inches vactically
as opposed to the cecomsanded 36 inches of separation
required by IBEE standard 384-1974.

The applicanc. by Apedsent 4 tO the PSAR, indicated that this

18 inches of sepacation was approved by the staff during the

eliminarcy design reviev of the Hope Creek plant. The staff's

:::ltnsnnty safety evaluation geport for this item statee
ct

sene applicant claims these separation distances are
adequate because & nigh grade cYype cabling will be
specified and results of extensive cauting shov that
no cable degradation or flame p:opngn:ton occurs vhen
the lower tray: separated by 12 inches from the upper
tray, is exposed to & gas flame gor 15 nianeno.'w

- phe Tesults of these testss that demonstrate no degradation
to cables located in the crays 12 inches above the tray ex=
posed tO the gas flame, will be pursued with the applicart.

RESPONSE

Section 8.1.4.14.3.1 and the resgpanse to Ques:tion 430.51

have been revised tO provide additional juotlltclcxon for
the separation distance. ¢

pH/en
. 770(8)
3 = “"“:‘“‘:;;;.'-'
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QUESTION 430,51 (SECTION 8.3.1 and 8.3.2)

In Sections 1.8.1.75 and 8.1.4.14.3.1 of the FSAR you state that
separation between redundant cable trays in the cable spreading
area, control equipment room, relay room, and main control room are
separated by 18 inches of separation required by IEEE Standard
384-1974., Provide analysis substantiated by test that demonstrates
the adequacy of 18 inches of separation.

RESPONSE

The HCGS PSAR was approved with 18 inch vertical separation between
redundant cable trays.

A copy of the test report that substantiated the use of this vertical
separation has been submitted under separate cover (letter from R,
L. Mitt, PSE&G, to A. Schwencer, NRC, dated August 15, 1984).

Revised section 8,1.4.14.3.1 provides the analysis based on this
test to demonstrate the adequacy of 18 inches separation,

In addition to the above test, an addicional cable tray test will
be performed that tests electrical shorting of electrical cabling
utilizing the 18 inch vertical separation. This test plan is being
submitted under separate cover.

1f the. test is unsuccessful, then cable tray covers will be added
to the trays in accordance with IEEE Std 384-1974.

DSER OPEN ITEM 245 Rev., 2
430.51-1
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§.1.4.14.3.) mx.’:puodm Area, Control Equipeent Roomg and
’ . s

W Main Control Room . .-

adk meypnt
The cable .grndi area, control equipment tm(m. and
main control room not contain high energy equipment such as
gvitchgear, transformer, gotating equipment, ©OF potential sources
of missiles or pipe whip. and are not used for storing flazmable
materials. Power Bupply circuits are limited to those serving
these areas and their instrument systems. These 208/120=V power
cables are installed in conduits. Condults containing redundant
cables are separated a minimum of 1 inch. Conduit couplings,
clamps, locknuts, bushings, etc, shall not be considered in
deternining the required separation distances. TFor conduits
cnruu redundant neutron ponitoring cables, boxes also shall
not considered in determining the required separation.
Redundant cable trays are rated by at least 18 inches
vertically and 12 inches horizontally. The configurationms, for
which the redundant can not be separated by
dist.ances specif{ied above will either be analyzed or tested to
demonstrate the compliance\xith the intent of logull Guide

lass 1E and non-

uu-n,s

strict administrative control of operations and maintenance

activities is developed to control and 1imit the introduction of
potential hazards into these areas.

8.1.4.14.3.2 Limited Hazard Areas

Limited hazard areas are the general plant areas from which
potential nonelectrical hazards such as migsiles, pipe whip, and
exposure fires are escluded. The hazards in this area are
1imited to failures or faults internal to the electrical
equipment O cables. These areas include elevations 77, 102,
124, 130, and 137 feet in the auxiliary building wing areas and
elevation 87 feet in the radwaste area. Ninimum separation in
these sserdovs preas in as follows:

a. Conduits containing redundant cables are rated by 2
minimum of ¥ inch, unless consideration of ards
indicates greater separation is required. Conduit
couplings, clasps, locknuts, bushings, etc, shall not
be considersd in deteraining the required separation
h distances. For conduits carrying redundant neutron

SIS OIS s .£4L5’34Lm Z

8. 1=-21 wg @
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ABSTRAC1-PHYSICAL SEPARATION TEST PLAN Page 1

1.0 SCOPE

This document is a test plan for the purpose of testing physical
separation between redundant Class lE cables and Class lE and non-
Class 1lE cables with respect to electrical faults in configurations
representative of HCGS.
1.1 OBJECTIVE
The purpose of this procedure is to present the requirements,
procedures, and sequence for testing the design adequacy of the
Hope Creek cable tray-to-cable tray separation, Figure 1 identifies
the tray-to-tray separation test configuration.
1.2 APPLICABLE DOCUMENTS

* IEEE Std 384-1iS81

° IPCEA S19-81

® HCGS FSAR Section 8.1

1.3 EQUIPMENT DESCRIPTION

This test procedure encompasses testing of control cable and
instrumentition cable as described below:

Item No. Dcscrigtion
1.0 : Okonite 600VAC, two conductor,

size # 14 AWG (HCUS No. C02)

2.0 Okonite 600VAC, twe conductor,
size § 12 AWG (HCGS No. P12)

3.0 Eaton 600VAC, two conductor,
size # 16 AWG (HCGS No. 102)

2.0  TEST REQUIREMENTS 8
2.1 Acceptance Criteria
2.1.1 Insulation Resistance Test

Measured insulation resistance on all "target"” cables and
any other cable, in the target raceway, that might sustain
significant damage to_its insulation system shall be
greater than 1.6 x 106 ohms with an applied potential of
500 VDC for sixty seconds.
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2.1.2 High Potential Test

There shall be no evidence of insulation breakdown or
flashover with an applied potential of 2200 VAC for sixty
seconds on all "target” cables and any other cable, in the
target raceway, that might sustain significant damage to
its insulation system.

2.1.3 Cable Continuity Test

Energized non-fault specimens in the "target" raceway
shall conduct 1008 rated current at 120 VAC throughout
the overcurrent test,

2.1.4 Cable Temperature

The cabling in the upper cable tray shall be monitored for
cable jacket temperature and it shall not exceed the
qualified parameter in ihe environmental qualification of

the cable,
3.0 TEST PROGRAM
3.1 Test Configuration

These tests shall consist of a series of tests with two
vertically separated horizontal cable trays (see Figure 1).
The test setup shall be identical for each test with the
exception of the location of the faulted cable.

3.1.1 NEE"

The purpose of the tests is to demonstrate the adequacy of
design where two horizontal cable trays are physically
separated by eighteen inches vertically when an electrical
fault occurs in the lower cable tray.

Neled Test Specimen Progaration

The test specimens shall be placed in the cable tray assembly
as shown in Figure 1. This apparatus shall be assembled to
the indicated dimensions. The following guidelines shall be
observed with regard to the materials and construction of the
cable tray assembly:

1. The cable trays shall be ladder rung trays 72" by 24" by 4"
(horizontal tray) from PSE&G stock. i

2. The cable trays shall be suppcrted with unistrut hangers
and shall be mounted suci that the bottom of the upper
horizontal cable tray is eighteen inches above the top of
the upper horizontal cable tray.



3.1.3
3.1.3.1

3.1.3.2

3.

4.

Page 13

The upper and lower cable trays shall be filled to a 50%
fi11 level (by area) using an assortment of six ft
unpowered control and instrumentation cables from PSE&G
stock.

One energized 2/C Size 16 AWG cable and one energized
3/C Size 14 AWG cable shall be placed inside the cable
trays that do not have the faulted cable. The energized
"target"” cables shall be located in the worst case
locations (directly above, undernea._a or next to the
faulted cable) as shown in Figure 1. (NOTE: Figure 1
shows the fault and "target" cable locations for the

two tests). < '

Instrumentation Setup

Thermocouple Locations

For the test, five thermocouples are to be mounted to the

upper and lower cable tray on the edge closest to the faulted

cable in the horizontal cable tray.

These thermocouples shall be monitored by a Fluke Data-

logger feeding a high-speed printer.

The datalogger shall

be operated at its maximum rate throughout the overgurrent
test.,

All voltages and phase currents

Electrical Monitorin -
Of the energized caS!os and the fault cable current shall

be fed to oscillograph recorders.

The oscillographs shall

be operated at the 0.1 inch per minute rate throughout the

overcurrent test.

The oscillograph channels shall be as

specified below:

Oscillograph #1 Channels

Channel No. Test NoO. Signal Location
1 1 Current 16 AWG Upper Cable Tray
| 2 Current 14 AWG Lower Cable Tray
2 1 Current 12 AWG Upper Cable Tray
2 2 Current 16 AWG Lower Cable Tray
3 1 Current 16 AWG Upper Cable Tray
3 2 Current 14 AWG Lower Cable Tray
4 1 Voltage 16 AWG Upper Cable Tray
B 2 Voltage 12 AWG Lower Cable Tray
5 1 voltage 12 AWG Upper Cable Tray
5 2 voltage 16 AWG Lower Caple Tray
6 1 voltage 16 AWG Upper Cable Tray
6 2 voltage 14 AWG Lower Cable Tray
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Oscillograph $2 Cha~nels

Channel No. Test No. Signal Location
1,2 Current Faulted Cable

3.1.4

3.1.4.1

3.1.5

1

A digital multimeter shall be utilized to measure all phase-
to-phase voltages and all phase currents prior to, during,
and after the cvercurrent test. These data shall be recorded
to provide accurate evidence of the energized specimens'
ability to conduct rated current and 120 VAC throughout

the overcurrent test. ‘

Baseline Functional Tests for Cabling in Upper Tray

The baseliine functional tests shall consist of insulation
resistance and high potential tests on the "target" cables.

Insulation Resistance Test

1. Using a megohmmeter, apply a potential of 500 VDC and
record the minimum insulation resistance indicated
over a period of 60 seconds on the "target" cables.

2. Pertorm a high potential test on the "target" cadle.

Overcurrent Test

1. Connect the worst case cable (WCC) size to the copper
bus bars per Figure 3.

2. Energize the two 3/C Size 14 AWG cables with 120 VAC
and 15 amperes.

3. Energize the two 3/C Size 12 AWG cables with 120 VAC
and 90 amperes.

4. Energize the worst case cable size with rated current
(90 amps).

5. Record “"target™ cable voltages and currents and the
fault cable current.

6. Allow the worst case cable size to conduct rated current
for 15 minutes.

7. Increase the Multi-Amp Test Set output to 660 amperes
in increments of 50 amperes. Hold at each level until
caple failure occurs or until thermocouple readings
stabilize. -

8. Record "target" cable voltages and currents and the
fault cable current and temperatures.



9.
10.

11.
12.
13.
14.

- 15.

Page 5

De~energize the Multi-Amp Test Se: output.

Record Multi-Amp Test Set time to failure of the
faulted cable.

Record "target" cable voltages and currents.
De-energize the “"target" cables.
Photograph the post-test damage.

Remove the faulted cable and any other cables that were
significantly damaged.

Repeat the applicuble portions of Paragraphs 3.1.2
(Test Specimen Preparation), 3.1.3 (Instrumentation
Setup) and 3.1.4 (Baseline Functional Tests).
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* The three of the fault cable shall be
connected in series.
** The fault cable shail be wrapped with a single
layer of siltemp wide tape No. 65 from the edge
of the test area to the bus bar.
FIGURE 9. TYPICAL FAULT CABLE CONNECTIONS
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DSER Open Item No. 253 (DSER Section 8.3.3.1.4)

COMMI TMENT TO PROTECT ALL CLASS 1E EQUIPMENT FROM EXTERNAL
BAZARDS YERSUS ONLY CLASS 12 EQUIPMENT IN ONE DIVISION

In Section 8.1.14.3.3 of the PSAR, it is stated that vhere
neither compartmentalization nor the conatruction of barriers
is possible (to protect Class 1E circuits or squipment from
hazacrds ‘such as pipe break, flooding, missiles, and fires)
an analysiz= ies pecformed to demonstrate that none of the
hazacrdes disables redundant equipment, conduits, or trays.
Based on this statement, the staff concludes that at least
one of the redundant Class 1E systems and components at
Hope Creek need not be protected from extecnal hazards.

The design, thus, does not meet the protection requirenwnt
of Criteria 2 and 4, nor the single failure requirement of
criterion 17 of Appendix A to 10 CPR 50. Justification for
non-compliance with criteria 2, 4, and 17 vill be pursued
with the applicant. _

RESPONSE

The response to Question 430.38, and Section 8.1.4.14.3.3, have
been revised to provide a discussion of protection of Class lE
systems and components against external hazards.
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QUESTION 430.38 (SECTION 8.3.1 and 8.3.2)

ns 8.1.4.14.3.3 of the FSAR you gtate that where neither
L:n:::t::ntaltzltlon nor the construction of barriers is possible
(to protect Class \E circuits or equipment from hazards such as
pipe break, flooding, missiles, and ficres) an analysis is
pecformed to demonstrate that none of the hazards disables
redundant eqguipment, conduits, or trays. Based on this statement
it appears that at least one of the redundant Class 1E 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 fallure
requirement of Critecion 17 of Appendix A to 10CFRIO. Justify
non-complliance with Criteria 2, 4, and 17.

RESPONSE

Section 3.5 indicates trit ~122s 1E equipment ls protected from
postulated missiles by use of plant arrangement or suitable physical
barriers such that a single missile cannot simultaneously damage a
critical system component and its backup system. This Is accomplished
by locating redundant systems in different areas of the plant or
separation by missile-proof walls. There are no Class 1E electrical
aquipment and components that can be damaged by misslles generaced
externzlly to the plant.

Section 3.6.1.1 indlcates that, as part of the design basis for
protection against dynamic effects assoclated with the postulated
tupture of plping, a single active component fallure Is assumed to
occur in systems used to mitigate the consequences of the postulated
plping ruptuie and to shut down the reactor. A thorough review of
the plant using the design bases provided in Sectlon 3.6.1.1 was
conducted and no cases were found where the piping failure would
prevent safe shutdown (Reference: Question/Response 410.21).

WCLVOE THE Folionintb STOTEA1ENTS:
Sectlion 8.1.4.14.3.3 has been revised to . !‘/7

INSERT "A”

430.38-1 / Amendment—+—""



INSERT A (Question 430.38/Item 34)

A separation analysis has been performed which addresses protection
of all Class lE electrical equipment from external hazards generated
by a non-safety system or component. It has been concluded that in
certain areas, a break in a fire protection system could affect

some Class lE electrical equipment. HCGS has committed to protect
all Class 1lE equipment from this hazard. In addition, the flooding
hazard in the main steam tunnel which results from a feedwater line
break could cause the failure of some Class lE motor operated valves
and some Class lE temperature elements (RTDs). These devices are
protected from short circuit damage by Class 1lE overcurrent protective
devices located in hazard free areas. These primary overcurrent
protective devices are backed up by additional Class lE overcurrent
protective devices also located in hazard free areas. HCGS will
complete an analysis to verify that after the back-up isolation
device clears the flooded devices, the plant can be safely shutdown
with the worst case single failure in a redundant train. 1If this

is not the case flood protection will be provided. Other external
hazards were also analyzed and it is concluded that no other Class
1E electrical equipment can be damaged by external hazards origi-
nating from a non-safety system or component.
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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 1EEE 384-1981.

Separation requirements between Class 1E and non-
Class \E circuits are the same as those required
between to?undant circuits.

8.1.4.714.3.3 Hazardous Areas

These are areas where one or more of hazards such as pipe broak,n
floeding, missile, and fire can be postulated.

Routing of redundant Class IE circuite or the locating of
redundant Class |E 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.

where neither compartmentalization nor the construction of
parriers is possible, an analysis is performed to demonstrate
that no missile, fire, jet stream impingement, or pipe whip
hazard disables redundant equipment, conduits, or trays. In no
case, regardless of the distance of physical separation, are
redundant equipment cable trays located in the direct line of
sight of the same potential missile source.

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.

INSERT "A”

8.1-22 Amendment—t—"
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A separation analysis has been performed which addresses protection
of all Class 1lE electrical equipment from external hazards generated
by a non-safety system or component. It has been concluded that in
certain areas, a break in a fire protection system could affect

some Class lE electrical equipment. HCGS has committed to protect
all Class lE eguipment from this hazard. In addition, the flooding
hazard in the main steam tunnel which results from a feedwater line
break could cause the failure of some Class lE motor operated valves
and some Class lE temperature elements (RTDs). These devices are
protected from short circuit damage by Class lE overcurrent protective
devices located in hazard free areas. These primary overcurrent
protective devices are backed up by additional Class lE overcurrent
protective devices also located in hazard free areas. HCGS will
complete an analysis to verify that after the back-up isolation
device clears the flooded devices, the plant can be safely shutdown
with the worst case single failure in a redundant train. If this

is not the case flood protection will be provided. Other external
hazards were also analyzed and it is concluded that no other Class
LE electrical equipment can be damaged by external hazards origi-
nating from a non-safety system or component.
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QUESTION 421.10 (SECTION 7.1 & 7.2)

The staff believes that the physical separation provided in the
design of the RPS cabinets may not satisfy the requirements of
Regulatory Guid 1.75 or the plant separation criteria and is,
therefore, unacceptable. As an example, it has been noted on
similar plants that the cabinet lighting and power circuits
(which are not treated as associated circuits) becomes associated
with Class 1E circuits inside the RPS cabinets. Section 8.1.4.14
includes a brief discussion on the physical separation provided
within panels, instrument racks and control! boards for the
instrumentation and control circuits of different divisions.
Review the design of all Class IE cabinets for separation between
non-Class 'E and Class 1E circuits. provide the staff with a
listing of the cabinets which were reviewed and describe in
detail how physical separation is maintained within the panels,
racks and boards for those cases where a 6 inch air space cannot
be maintained. Prov.de a summary of the analysis and testing
performed to support this lesser separation. Include in the
discussion the separation provided for associated circuits,
internal wiring identification and the use cf common
terminations.

RESPONSE

The HCGS RPS cabinets (10C609, 10C611, 10C622 and 10C623) meet
the requirements of IEEX Standard 384 as modified and endcrsed by
Regulatory Guide 1.75, as stated in Section 1.8.1.75. Cabinet
lighting and receptacle power circuits are physically separated
from RPS circuits by being routed in metallic conduit or by
structural steel barriers.

Physical separaticn hetween non-Class 1E and Class IE
instrumentation and control circuits is provided in panels,
instrument racks and control boards in accordance with IEEE
Standard 184, as modified and endorsed by Regulatory Guide 1.75
as stated in Section 1.8.1.75. The following is a listing of
Class E panels, instrument racks and control boards reviewed for
the separation reguirements of ITEE Standard 184:

Panels

1AC200 H,/0, Analyzer A Panel

1BC200 H,/0, Analyzer B Panel

1CC200 Hy/Op Analyzer Heat Trace Panel

1DC200 He/O, Analyzer Heat Trace Panel

1AC201 SACS Control Panel A

1BC201 SACS Control Panel B

1CC201 SACS Control Panel C

1DC201 SACS Control Panel D

10€202 RACS Heat Exchanger and Pumps Control Panel

421.10~1 Amendment 5 . -
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1AC213 Instrument Gas Compressor A Contreol Panel
1BC2113 Instrument Gas Compressor B Control Panel
1AC215 H; Recombiner A Power Distribution Panel
1BC2iS Hy; Recombiner B Power Distribution Panel
1AC281 Reactor Building Unit Cooler Control Panel
1BC28) Reactor Building Unit Cooler Control Panel
1CC281 Reactor Building Unit Cocler Control Panel
1DC281 Reactor Building Unit Coocler Control Panel
1AC28S Reactor Building FRVS Control Panel
1BC285 Reactor Building FRVS Control Panel
1CC285 Reactor Building FRVS Control Panel
1DC28S Reactor Building FRVS Control Panel
10C286 Reactor Building Equipment Lock Ventilation
10C399 Remote Shutdown Panel
10C401 Diesel Generator Area Battery Room Panel
10C402 Diesel Generator Area Battery Room Panel
1AC420 Diecel Generator A Exciter Panel
1BC420 Diesel Generator B Exciter Panel
1CC420 Diesel Generator C Exciter Panel
1DC420 Diesel Generator D Exciter Panel .
1AC421 Diesel Generaror A Local Engine Control Panel
1BC421 Diesel Generatcer B Local Engine Contrcl Panel
1CC421 Diesel Generator C Local Engine Control Panel
1DC421 Diesel Generator D Local Engine Control Panel
1AC422 Diesel Generator A Remote Control GCenerator Panel
18C422 Diesel Generator B Remote Control Generator Panel
1CC422 Diesel Generator C Remote Control Generator Panel
1DC422 Diesel Generator D Remote Control Generator Panel
1AC423 Diesel Generator A Remote Engine Control Panel
1BC423 Diesel Generator B Remote Engine Control Panel
1CC423 Diesel Generator C Remote Encine Control Panel
1DC423 Diesel Generator D Remcte E. .ne Control Panel
1AC428 Diesel Generator A Load Sec «ncer Panel
1BC428 Diesel Generator B Load Sequencer Panel
1CC428 Diesel Generator C Load Sequencer Panel
1DC428 Diesel Generator D Load Sequencer Panel
1AC482 Electric Heater Control Panel 1AVH403
1BC482 Electric Heater Control Panel 1BVH403
1AC483 Diesel Area HVAC Control Panel
1BC482 Diesel Area HVAC Control Panel
1CC483 Diesel Area AVAC Control Panel
1DC483 Diesel Area HVAC Control Panel
1AC48S Control Area HVAC Control Panel
= -85 rfaontrol Area HVAC Contrcl Pane’
bose 36 Diesel Area Panel Rooa Supply &, _er
1BC486 Diesel Area Panel Room Suv- ' Ten
1AC487 Water Chiller Panel
1BC487 Water Chiller Panel
1AC488 Chiller AK403 Power Panel
1BC488 Chiller BK403 Power Panel
1AC489 Electric Heater Control Panel 1AVH4Q7
' 1BC489  Electric Heater Control Panel 1BVH407
421.10-2 Amend: ~nt S




TAC4S0
1BC490
1AC49)
1BC491
T1AC492
1BC492
1AC493
TAC494
TAC495
1BC495
1CC495
1DC495
T1ACS1S
1BCS515
1CC515
1DC515
1AC316
1BCS16
1CCS16
1DCS16
1AC581
18C581
1CCsa8)
1DC581
10C601
10C602
10C604
10C617
10C618
10C620
10C621
10C622
10C623
10C628
10C631
TAC633
1BC633
10C640
10C641
10C650
10C651
1AC652
1BCH52
1CC652
10C652
TACB55
1BC655
1CC655
1DCE55
1AC657
1BC657
1CC657
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water Chiller A Control Panel

water Chiller B Control Panel

Wwater Chiller A Power Pane!

water Chiller B PUwer Panel

Electric Hzater Control Panel

Electric Heater Control Panel

Control Panel - Auxiliary Building Diesel
Control Panel - Auxiliary Building Diesel
Control Panel Auxiliary Building Diesel
Control Panel Auxiliary Building Diesel
Control Panel Auxiliary Building Diesel
Control Panel - Auxiliary Building Diesel
Traveling Screen Control Panel

Traveling Screen Control Panel

Traveling Screen Control Panel

Traveling Screen Control Panel

Service Water Pump Panel

Service Water Pump Panel

Service Water Pump Panel

Service Water Pump Panel

Intake Structure HVAC Control Panel

Intake Structure HVAC Control Panel

Intake Structure HVAC Control Panel

Intake Structure HVAC Control Panel

RRCS Division 1 Panel

RRCS Division 2 Panel

Class |E Radiation Monitoring Instrumentation Cabinet
Division | RHR and Core Spray Relay Vertical Board
Division 2 RHR and Core Spray Relay Vertical Board
HPCl Relay Vertical Board

RCIC Relay Vertical Board

Inboard lsolation Valve Relay Vertical Boar2
Outboard Isclation Valve Relay Vertical Board
ADS Division 2 Relay Vertical Beoard

ADS Division 4 Relay Vertical Board

Post LOCA H, Recombiner A Control Cabinet
Post LOCA H, Recombiner B Control Cabinet
Division 4 RHR and Core Spray Relay Vertical Board
Division 3 RHR and Core Spray Relay Vertical Board
Main Control Room Vertical Board

Unit Operators Console

1E Solid State Logic Cabinet Channel A

1E Solid State Logic Cabinet Channel B

IE Solid State Legic Cabinet Channel C

'E Solid State Logic Cabinet Channel D

1E Analog Logic Cabinet Channel A

1E Analog Logic Cabinet Channel B

1E Analog Logic Cabinet Channel C

1E Analog Logic Cabinet Channel D

1E Digital Termination Cabinet Channel A

1E Digital Termination Cabinet Channel B

1E Digital Termination Cabinet Channel C

421.10-3 Amendment S
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1DC657 |E Digital Termination Cabinet Channel D
1AC680 IE Electrical Auxiliary Cabinet Channel A
1BC680 IE Electrical Auxiliary Cabinet Channel B
1CC680 1E Electrical Auxiliary Cabinet Channel C
1DC680 1E Electrical Auxiliary Cabinet Channel D

lnggggaon; Racks

10C002 Reactor Water Clean-up Rack

10C004 Reactor Vessel Level and Pressure A Rack
10€005 Reactor Vessel Level and Pressure C Rack
10C009 Jet Pump Rack A :

10C014 HPCl A/HBECI Leak Detection A Rack

10C015 Main Steam C/D and Recirc A Flow Rack
10C018 RHR A and ADS Rack

10€021 RHR B and ADS Rack

10C025 Main Steam C/D and Recirc A Flow Rack
10C026 Reactor Vessel Level and Pressure D Rack
10C027 Reactor Vessel Level and Pressure B Rack
10C037 RCIC D/RCIC Leak Detection D Rack

10Co4! Main Steam A/B and Recirc B Flow Rack
10C042 Main Steam A/B and Recirc B Flow Rack
10C069 RHR D and ADS Rack

10C208A RCIC/Reactor Cocling

10€211 RCIC Pump

10C212 RCIC Pump

Instrument racks are separated into channels. No two redundant
piped or tubed safety-related instruments are located on the same
rack.

where a 6-inch air space cannot be maintained between
instrumentation and control circuits of different channels (both
Class 1E to Class 1E and Class IE to non-Class 1E), barriers are
provided in accordance with IEEE Standard 384. These barriers
are metallic conduit, structural steel barriers, or nen-metallic
wrap (Havey Industries Siltemp Sleeving Type S or Siltemp Woven
Tape Type WT65). The metallic conduit and structural steel
barriers are noncombustible materials. The nonmetallic wrap
(Siltemp) was successfully tested for use as an isolation barrier
(reference Wyle Laboratories Test Report Number 56669).

For cehtain types of isolatiocg devices, barriers of the type
ve are not feasible. or these cases, T irements of
.2.1 of IEEE Standard\ 384 are met, as llows:

*The semaration of the wiring'\3t the input and ‘putput
terminals\of the isclation devixe may be less tAan

6 inches (8,15 m) as required in .6.2 provided What it
is not less ‘than the distance betwwen input and oatput
terminals.

> A
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Minimuz separaflion requirements do not apply for wiring

and components Yithin the isolation\device; howevex,
eparation shall\be provided wherever practicable.

ith IEEE Standard
Capabillty) will be periormed to ensure tha
to the ijolation devices\are not affected by
voltage surges on

72 (Surge Withatand

the Class 1E \nputs
short-circuit
he ocutput side\ of

Smgtc G Jure wer e

Fhe-oidy analysis dShabowsde—be performed to support air spaces

less than 6 inches, etmee—the-—soGuirenonts—oi—lERs—Standard- 384 ~—
are-setirefied,—ie<for the Neutron Monitoring System Panel

(10C608) and the Process Radiation Monitoring System Panels

(10C635 and 10C636). 7H-3 reporéd wus Scbn.Avdd cincer sefarare
cover (RC N W To A Schwencer dotred Scptembe, 7,195Y )

No associated circuits have been identified in the non-NSSS

panels, instrument racks, or control boards. Internal wiring
identification is done using color coded insulation or insulation
marked with color coded tape. For panel sections of one channel
only, internal wiring identification may not be done. Where

common terminations are used, the requirements of IEEE Standard

3184 are satisfied as stated above.

Electrical equipment and wiring for the reactor protection system
(RPS), the nuclear steam supply shutoff systems (NSSSS) and the
engineered safeguards subsystems (ESS) are segregated into
separate divisions designated I and II, etc., such that no single
credible event is capable of disabling sufficient equipment to
prevent reactor shutdown, removal of decay heat from the core, or
clcs:tc of the NSSSS valves in the event of a design basis
accident.

No single control panel section (or local panel secticn or
instrument rack) includes wiring essential to the protective
function of two systems that are backups for each other
(Division I and Division I1) except as allowed below:

a. 1f two panels containing circuits of different separation
divisions are less than 3 feet apart, there shall be a steel
barrier between the two pan-ls. Panel ends closed Ly steel
end p.ates are considered .o be acceptable barriers provided
that terminal boards and wireways are spaced a minimum of
one inch from the end plate.

b. Floor-to-panel fire proof barriers must be provided between
adjacent panels having closed ends.

C, Penetration of separation barriers within a subdivided panel

is permitted, provided that such penetrations are sealed or
otherwise treated so that an electrical fire could not

421.10-5 Amendment 5
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reasonably propagate from one section to the other and
destroy the protective function.

d. Where, for operaticnal reasons, locating manual control
switches on separate panels is considered to be
prohibitively (or unduly) restrictive to normal functioning
of equipment, then the switches may be located on the same
panel provided no stnglo event in the panel can defeat the
automatic operation of the equipment.

With the exception of panels 10C608, 10C635 and 10C636, internal
wiring of the NSSS panels and racks has ¢olor-coded insulation.
Associated circuits are treated within a panel or rack in the
same manner as the essential circuits. Where common terminations
are used, the requirements of IEEE Standard 384 ace satisfied.

E'¢L'Lf{c~‘ f(o'*'u.*i'-\'eu assemlglies I/\AW. beewn
aJd’«(J betweaore e Pow"f'ramaa. ANmMS
Payu.l (106(-05’) av\&, S Ffwe - 120V ace

UFS Pow'r‘ -?'.zders as (stcr;becg I
rev\secf gcc,-F-fo.,\, 2 3.} 9.3,
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coaxial cable. The amplifier is a linear current amplifier whose
voltage output is proportional to the current input and thersfore
proportional to the magnitude of the neutron flux. Low level
output signals are provided that are suitable as an input to the
computer, recorders, etc. The output of each LPRM amplifier is
isclated to prevent interference of the signal by inadvertent
grounding or application of stray voltage at the signal terminal

point.
s @« Frz.ufc f.3- H) Skd

Power for the LPRM is cuppllodgg!;rvo non-Class 1E )
uninterruptible power sources)y. P ely half of the LPRMs
are supplied from each bus. Each LPRM amplifier has a separate
power supply in the main control room, which furnishes the
detector polarizing potential. The LPRM amplifier cards are
mounted into pages in the NMS cabinet, and each page is supplied

cperating voltages from a separate low veoltage power supply.

- INSERT 4 —

The trip circuits for the LPRM provide signals to actuate lights
and annunciators. Table 7.6-3 lists the LPRM trips.

Each LPRM may be individually bypassed via a switch on the LPRM
amplifier card. Placing an LPRM in "bypass” sends a signal to
the assigned APRM, electronically causing it to adjust its
averaging amplifier's gain to allow for one less LPRM input. In
this way, each APRM can continue to produce an accurate signal
representing average core power even if some of the assigned
LPRMs fail during operation. If the number of functional
assigned LPRMs drops to 50% of the normal number, the APRM
automatically goes inoperative and a half scram (cone trip logic
channel deenergized), rod block, and appropriate annunciation are
generated. Administrative controls ensure that a minimum number
of LPRMs at each level (A, B, C, and D) in the core are
maintained or the APRM is declared incperative and manually
placed in the tripped state.

In addition to the signals supplied to the APRMs, the LPRMs also
send flux signals to the rod block monitor (RBM). When a central
control rod is selected for movement, the output signals from the
amplifiers associated with the neares* 16 LPRM detectors are
displayed on the main control room vertical board meters and sent
to the RBM. The four LPRM detector signals from each of the four
detector assemblies are displayed on 16 separate meters. The
operator can readily obtain readings from all the LPRM detectors
by selecting the control rods in order. These signals from the

7.6=10
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INSERT A 1.5-14 omd

Electrical protection assemblies (EPA®) ldentic to those used in
the reactor -protection system (RFS) (described fn Section 8.3.1.5.4)
are installed between the power range NMS and e two 120V AC
feeders from the UPS power sources (see Pigur .6=11). The EPAs
ensure that the power range NMS never operates under degraded Dus
voltage or frequency conditions (undervoltage, overvoltage,
underfrequency). The power range NMS panel (10C608) was analyzed
with this power supply configuration to ensure that no single
failure of the power range NMS could inhib.t the proper operation
of the reactor protection system Or any other safety system required
for the safe cperation of the plant. The interfaces between the
power range NMS and the RPS have adequate provisions for separation,
The RPS cabling external to the NMS panel conforms to the separation
{delines of Regjulatory Guide 1.7S, which the RPS must satisfye.
xthtn the panel, )ﬁu:o the cable and wiring runs to the different
RPS divisions do not conform to the Regulatory Guide 1.7% separation
criteria, fire-resistant "Sil-Temp" tape is wrapped around the
cables and wires, This eliminates the possibility of fault
propagation between the RPS divisions, In accordance with paragraph
5.6.2 of IEEE standard 384, thin tape has been . demonstrated to be

acceptable,
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four LPRM strings (16 detectors) surrounding the scl;ctod rod are
used in the RBM to provide protection against local fuel
overpower conditions.

7.6.1.4.3 Average Power Range Monitor Subsystem

"he APRM subsystem monitcrs neutron flux from approximately 1% to
above 100% power. There are sii APRM channels, each receiving
core flux level signals from 21 or 22 LPRM detectors. Each APRM
channel averages the 2! or 22 separate neutron flux signals from
the LPRMs assigned to it, and generates a signal representing
core average power.

This signal is used to drive a local meter and a remcte recorder
located on the main control room vertical board. It is alse
applied to a trip unit to provide APRM downscale, inoperative and
upscale alarms, and upscale reactor trip signals for use in the
RPS or RMCS.

Refer tc Section 7.2.1.1 for a description of thc'APRn inputs to
the RPS, and Figure 7.6-5 for the RPS trip circuit input
arrangement. APRM trips are summarized in Table 7.6-2.

The APRM scram units are set for a reactor scram at 15% core
power in "refuel” and "startup” modes. When the mode switch is
in "run,® the APRM trip reference signal is provided by a signal
that varies with recirculation flow. This provides a puwer
follewing reactor scram setpoint. As power increases, the
reactor scram setpoint also increases up to a fixed setpoint
above 100%. Reactor power is always bounded with a reactor
scram, yet the change in power required to generate the reactor
scram does not vary greatly with the operating power level.

Provision is made for manually bypassing one APRM channel at a
time. Calibration or maintenance can be performed without
tripping the RPS. Removal of an APRM channel from service
without bypassing it, by unplugging a card, by taking the APRM
function switch out of “"operate,” or by having too few assigned
LPRM signals to the APRM, will result in an APRM “inoperative”
condition which causes a half scram, a rod block, and
annunciation

e SGme

The APRM channels receive power from/non-Class 1E uninterruptible -
power soutE:’. Power for each APRM trip unit is supplied from

C Hiat sugply Hhe LM (see Jeghisn 7261 4.2)
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SINGLE-FAILURE 'ANALYSTS FOR THE NEUTRON MONITORING
AN PROCESS RADIATION MOKITORING SYSTEMS
AR . . '

v "

QI ‘

o ",

» i

Some of the nfnty-nhtod‘portions of the noutron mtoring systu (NMS) and
the process radiation nonitorinq system (PRHS) for t.ho Hope Creek toncntinq
Station (HCGS) are not duiqmd and built to conforu 'to the literal separation
guidelines of Regulatory Guido 1.75. This analysis @stablishes the acceptabil-
ity of these portions of the MS and PRMS by daonst{ating that they meet the
single-failure criteria of IEEE Standard 279, which requires that the conse-
quences of any single, dosign-basis failure event in‘a uflty-nhtcd portion
of the systems be tolerated witbout the loss of any smty function

Portions of NMS and PRMS Exuml to the NMS and p

Panels

See Figure 7 1-1 of tthCGS FSAR for the upantion
protection systu (RPS) and 1ts ulationship to the
Under the reactor vessel,
(LPRM) detectors and from the individual int,mdut
detectors are grouped to co nd with tbo RPS tri
These cable groupings are run in conduit fro7 the ve

cables from the individual'

concept of tho reactor

|
local power-range monitor
range -omtor (IRM)
channe! duignations
el pedestal am to the

:

NMS and PRMS panels.’ | ; |
i ! I

ysically separated. The
run in sopara’u metallic

The radiation monitors on th'c main-steam Hnlis are p
cabling from the individual unsors to the pamls is
conduit. ,’

|

Cabling from the NMS and PRKS panels to the hPS cabi
1ic conduit, providiug cloctrical isolation knd phys
and PRMS caang associated with the RPS sys&u

nets is also rfun in metal-
yeal uparatio'n'of the NMS

I ‘
It is concluded that the ufcty-rohttd port’ons of the NMS and PRHS external
to the NMS and PRMS panels adequately conform to the separation critcrn of

Regulatory Guide 1.75. :
L

08J: ra/A08311%~2
8/31/84

R

-

- -

s,




! | | Rev./

i i ! 19/16
Single Faflure in the NMS and Pgbs Panels :
' !

Figures 1 and 2 depict schematically the physicaa arrandelont of the iquip-cnt
in NMS and PRMS panels H11-P608, H11-P635, and Hil-P6363 The designs of these
panels are similar to thase of NMS and PRMS panels used fn sevaral AWR plants

' .
The layouls of the panels and the assignments of. specific RPS trip logic
cireuitry provides the designs with the required tolerance to postulated single
failures. The worst-case single failure would be the 1dss of any combination
of trip signals within one bay of any panel. However, the loss of any bay and
its associated wiring would not prevent a scram. A valid scram signal would bé
transmitted via the other bays because of the redundancy in the panel designs

and the interconnections to the RPS (see Figure 7.1-1 of the HCGS FSAR).

The eight IRM channels and the six average power range Lonitor (APRM) channels
are electrically isolated and physically separated. Within the IRM and APRM
modules, analog outputs are derived for use with control room meters, record-
ers, and the process computer. Electrical isolation at the interfaces would
prevent any single failure from influencing the trip unit output.

:
'

Physical Separation fn the NMS and PRMS Panels

Adequate separation in the NMS and PRMS panels is achieved by using the bay
design depicted in Figures 1 and 2, by using relay coil-to-contact as suffi-
cient separation/isolation, and by separation between djvisions/channols/wiring.
where conformation with Regulatory Guide 1.75 separation criteria cannot be
achieved, the best-effort design is used. '

Circuits that provide inputs to different divisions of &hc RPS are pﬁysically
separated by airgaps or by the walls between the bays. Within the panels,

where the cable and wiring runs to the different RPS divisions do-not conform -
%o the Regulatory Guide 1.75 separation eriteria, fire-Pesistant "$il-Tem"

tape is wrapped around the cables and wires. This c\inknatcs the possibility

of fault propagation between the RPS divisfons. In ac:%rdanco with paragraph 5.6
of 1EEE Standard 384, this tape has been qllnnsiratod th be acceptable.

| |

DBJ: ra/A08311%~3
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- Separated ducts are provided in the panel for the incoming circuit vins from
the sensors that belong to UPS Bus 1 or Bus 2. :
|
¢ )
As shown in Figure 3, the isolation/separation precludes tha propagation from
outside the NMS cabinets,failures that could cause the loss of any safety
function.

NAS/PRMS Interface to RES | i
5 l

Although the LPRM sensors are not required to mt Chsu 1E requirements, the
design bases of the APRMs specify that the LPRM signals used for the APRMs be
so selected, powered, and routed that the APRMs do meet applicable safety '
criteria. The LPRM signal conditioners and associated émr supplies are
fsolated and separated into groups.

!

The logic circuitry for the NMS and PRMS scram trip sig@r?uls conforms to the
single-failure criteria. The contact configurations mé failure consequences
associated with IRM A (see Figure 4) and APRM A (see FiQuro §) are typical of
the other trip channels and are described in what follows.
¢  With the reactor scram ndo' switch in the “'Shut.dow'n." “Refuel,” or "Startup”
positions, IRM A upscale or inoperating signals (ut'noss bypassed) or
APRM A upscale or inoperative signals (unless bypauad) would produce a
channel trip of the output nlay

B with.'tho reactor system mode switch in the i‘Run" pc::sition, IRM A upscale

or inoperative signals (unless bypasced) and an APRM A downscale signal
(unless bypassed) or APRM A upscale neutron trip or upscale thermal trip
or inoperative signals (unless bypassed) would produce a channe! trip of
the output relay. ;

i
‘

¢ A trip of the channel outwt relay for IRM A and AJM Aora tr{'p of the
channe! output relay for IRM E and APRM E would produco an RPS Al channel
trip. In PRMS, the log radiation monitor A would producn an RPS Al
channel trip (see Figure 6), :

W:rdmg‘-l i
l

8/31/84
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For NMS, one tripped (unbmssd) channel on tae RPS trip syscem.would cause a
half scram. If one APRM bay were to fail in an untrippl.d condition, the
remaining bays would be capable of sending RPS sufficient scram signals to
produce a full scram, even if one of them were bypassed.

: 1
As shown in Figures 2 and 7, if one bay of panels HL1-P635 or HI1-P636 were to
fail in an untripped condition, the remaining Lays would be capable of sending
sufficient RPS signals even if one of the IRM channels were bypassed. The [RM
bypass switches can bypass one IRM channel at a time.

Similarly for'PRﬂS'. if one bay were to fail in an untrigpad conditionv, the
remaining bays would be capable of sending sufficient RPS trip signals to
produce a full scram. |

Common Power Supply Justi figgtio’ﬁ ‘

The NMS is supplied with 120-Vac, 60-Hz power from UPS busses 1 & 2. A design

change has been authorized for the installation on each bus of redundant... .

electrical protection assemblies (EPAs), which will monitor the incoming

voltage and frequency. . .
i i '

Any fault in one NMS channel could not cause an unsafe ’aﬂuro in another

channel sharing the same low voltage power cupply because 10-amp fuses are

installed for wire protection, and the power suppiies are designed with

over-voltage and over-current protection circuitry at u’ofr output.

The PRMS is supplied with 120-Vac, 60-Hz power from RPS fbusm A and B, EPAs
are already installed on each bus to provide voltage md frequency protaction.

Any fault in one PRMS channel could net cause an unsafe failure in another
channe! sharing the same power supply because 5-amp fusas are installed for
wire protection, and the power supplies are designed with over-voltage and
over=-current protection circuitry at their output. .

; |
i
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Because of the fail-safe MSIPﬂs logic conﬂguntion. a loss of one supply

" ‘ ! KEV. |

u/u.

would result in a half scram signal to RPS. Loss of both suppies would result
fn a full scram. :

, o
Common Associated Circuft Interfaces :

Nenessential (associated) circuits to common information equipment are curren.
limited and protected such that their failure cannot joopardiu an adjacent
circuit, [ i

Figure 8 pmidu an example of an usochtod cireuit lurfaco on LPRM card
711. At the zero=to-160-sV computer output, the card i s protectad with a 30-MA
fuse. The zero-to-10-V output to the rod block -omtor has an additional
isolator protection for the urd

]
|
!
|
'
'
\
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QUESTION 430,63 (SECTION 9.5.2) -

The information regarding the onsite conmunications system
(Section 9.5.2) does not ldoquatolg cover the system capabilities
during transients and accidents. rovide the following

Jinforzation:

a. ldcntllz.all working stations on the plant site vhere
it may necessary for plant personnel to communicate
with the control room or the emergency shutdown panel
during and/or following transients and/or accidents
(including fires) in order to mitigate the consequence:
of the event and to attain a safe cold plant shutdown.

b. Indicate the maximum sound levels that could exist at
each of the above identified working stations for all
transients and accident conditions.

€. Indicate the types of communication systems available
at each of the above identified working stations.

d. indicate the maximum background noise level that could
exist at each working station and yet reliably expect
effective communication with the control room using:

1.  the page party communiations systems, and

2. any other additional communication system provide
that working station. :

e. Describe the performance requirements and tests that
the above onsite working stations communication system
vill be required to pass in order to be assured that
effective communication with the control room or
clcrgcncy shutdown panel is possible under all
conditions. :

£. Identify and describe the power sour ce(s) provided for
each of the communications systems.

—— - —

dentification of all working stations wheee1f 82
| be ne for plant personnel ::gsp-uﬂfbato with
the control ¢ ing and/or fo ing transients
and/or accidents is because all necessary
plant shutdown controls an tions are located
within the contrel room which prec necessity of

havi rsonnel located at any
s o . lt.pzovcvcr, plant shutdown ?:

430.65-) Asendaent ¢
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s

emergency shutdown panel, then it say be
necessary tv ve plant personnel able to cos cate
from three workinyg ations vhich have l p controle
and indications. The iree st - are at the
diese]l generator remote cof panels rooms (4 total),
the Class E switchge 5C otal), and at the
raactor protectios stem (RPS) moto ator set
area. In Lk ent of fires, the fire briy eports
to t ected area(s) and the areas are listec

on 2.18. il

m FSAR ‘/l V. T

pregperati r

axisup sound \Jevels have no been defined fob\ the
above working sgati The affectiveness of Lhe
conmunidation temis)\ will desonstrated du 1n¥ .

° »

Chapter | nsert ©

The page party communication system is available at or
neacby the above working stations. In addition, a two-
vay radio_commynication system is available es & backup

The communications systems
provided on HCGS are of proven design as used in
previously approved plants. In addition, the

conpunication system will be described in
Part (e) of this response neert

See response to Question 430.68, communication systens
pecformance requirements and tests. in-plant g

communication tests are also described in
Section 14.2.12.1.38, The test method states that

communication is checked bet e control room and
the remcte shkutdown mcl.é,“,.; E . :

The pover source to the goqc party cosmunication systes

{s from an uninterruptible er supply feeding the
blic address system distr bution panel 10D49 which
n turn supplies the blic address systsm cab . :

10C68S, as shown on Sheet 1 of Figure 8.3-1) Tasert F

430.65-2 Anendment ¢
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Insert A

-

Table 9.5-17 identifies all necessary working stations where it may
be necessary for plant personnel to communicate witsh the control
room or the emergency shutdown panel during and/or Zfollowing
transients and/or acclidents (including fires) In crder to mitigate
the consequences of the event and to attain a safe =o0ld plant
shutdown. The ldentified working stations or areas im this table
are selected from the Fire Hazard Analysis presented in Appendix 9A
wherein all areas containing safe shutdown equipmeat and cables are
evaluated for effect of fire on the abllity to achi=ve and maintain
cold shutdown. The areas shown on Table 9.5-17 are throse which
contain equipment required for shutdown, areas containing only
raceways and cables are not shown.

Insert B

The locations of public address loudspeakers and hamdset/speaker
amplifier are selected to provide effective commun:izations and to
accommodate areas with high noise levels during normal plant operation
and accident condition, including fire. The desigm of these public
address components includes provisions for volume cmntrol of the
loudspeakers, adjustment in loudspeaker mounting ta provide maximum
covecrage, and special nolse-cancelling handset whic'h ace effective

in high ambient noise areas without use of acoustic beooths. As
indicated in Section 14.2.12.1.38, the public addre=ss system will

he tested with area equipment running. Any relocat .ioms and adjustment
of the public address components will be provided as recessary as
result a of the testing. Estimates of maximum soumd levels are
provided as indicated on Table 9.5-17. These estimates are basrd

on equipment heing energized or running and based =m =o sound

level attenuation which would result from accountizg for room
constant and distance and location of the noise scuxce(s).

Insert C

Table 9.5-17 also shows for each of the safety-relacted rooms the

types of communication system components avallable with the assoclated
maximum sound levels within the room. All of the =ommunication
components have the capability to function in the mouxd environments
that are listed in the Table 9.5-17. The table 9.%5-17 defines the
maximum sound level capabllity for each communicat .om component.

Insert D

As part of Table 9.5-17, the maximum nolse levels mure estimated for
the areas where personnel will be communicating wi=h the control
room or remote shutdown panel room. Generally, PA haadsets and
telephones are not located in areas with high noi se levels. The
maximum noise levels are estimated based on the tyme of operating
equipment in the area with the sound defined by iafustcy.standacAs,
such as NEMA Publication MG I and IFEE standards. 1f several

types of equipment are in the same area, then the moise level
associated with the noislest equipment is shown om this table.
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Insert E Pt

The communication systems are preoperationally tested to demonstrate
that the public address system is effective in areas with high

noise levels and that other communication systems are effective
between the control room or emergency shutdown panel and working
stations as indicated in Table 9.5-17.

‘Insert P

This uninterruptible power supply (UPS) is fed from Class lE,
Channel A, distribution buses. The UHP radio system is also
supplied with a non-class 1E uninterruptible power supply. The
design of each UPS, as shown on Figure 8.3-11, is such that there
are three input power feeders - two from 480V ac motor control
centers and one from a 125V dc switchgear. 1In the case of the UHPF
radio system, the non-class 1lE 480V ac motor control centers,
which are connected to Class 1B 480V load centers, are tripped on a
LOCA signal. The radio system wil' be powered from the non-class
1E batteries (4 hour rated) through the UPS under all acclident
cases, After a LOCA the operator can manually reconnect the non
class 1B UPS to the Class 1B load center that is powered from the
stand-by diesel generator. The UHP radio system will be powered
at all times during any power distribution transfers. The non-
class 1E UPS, batteries, and associated electrical distribution
eguipment that supply power to the radio system were purchased
under the same technical specifications as the Class lE equipment
and are located in Seismic Category I structures.



Question 430.65 Table ¢ |

Notes for Table 9.5-17

1. These lighting levels are-at the panel or equirwmsent surface.

2. The following are the maximum sound levels (dbxx that the
communication components are capable of produc==mg or operating

in.

Component Sound Lewes=

; PA speaker 120
(driven by 30w amplifier)

- PA headset 110 \

UHF radio
poertable set 80
Telephone 70

3. In these rooms the UHF radio sets' sound capacz__:ity is below
the maximum sound level that could be experiemc—=ed in the room.
In these rooms the adjacent hallway can be ut-__-zed for
communication with the UHF radio set.

4. The work stations identified on the table are ==—=as that may be
required to be manned during design basis acci_me=ts or during
the improbable event of a loss of all ac powe= .

5., These rooms have a PA handset for two way commmumm:cation in the
adjacent hallway, corridor or room (within apc——==ximately 50 ft
of these rooms).

6. All Class 1E batteries are passive electrical =—mmponents and do
not require any inspection during a station biss—eout per the
HCGS station blackout procedures, The electr-——=al status of the
Class 1E batteries is available in the contrai =>am.

7. All Class 1E dc switchgear (HPCI, RCIC, etc), —mwerters and
battery chargers can be monitored at the cont=—=_ room and
require no local control per the HCGS statiom _—_.ackout procedures.

8. These rooms and equipment are not required ta == locally
monitored or are not required during the stat__mm blackout

condition per the HCGS procedures.

9. The 2 ft candle lighting level is a design int=srxt which will
cover a sufficient area of the corridor to pr—=vw:3e safe ingress
and egress routes, Any hazards within the co==—=:Zor will be
lighted to provide safe passage.

i0. 1In addition to areas of the plant which have :z- least 10 ft
candles of emergency lighting, trouble shootirm=: during a station
blackout may be required in the diesel fuel oz__ storage tank
and pump rooms and the diesel generator batter— <Ioams,. B o

I -~ =k ot s i bt A b A WO
Core e s Gt ot o) ey s o pung vt and
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QUESTION 430.75 (SECTION 9.5.3)

In Section 9.5.2.4 of the FSAR you state that ingervice inspection
tests, preventative maintenance, and operability checks are performed
periodically to prove the availability of the communication systems.
However no description is provided for the inservice inspection
tests, preventative maintenance and operability checks to prove

the availability of the emergency lighting systems. Describe the
tests and checks that will be performed on the emergency lighting
systems and their frequency. (SRP 9.5.3, Parts I & II).

RESPONSE

The emergency lighting systems will be demonstrated operable by
energizing the lighting systems. Visual inspections will be
performed: (1) Semiannually for those areas of the plant that are
accessible; and (2) Within 72 hours of achieving cold shutdown for
those areas of the plant that are not accessible during plant
operation, unless emergency lighting operability has been dcmonsttatod
in those areas within the past six months,

Testing of the Class lE feed will be performed in conjunction with
the standby diesel generator load testing.

Additionally the dc emergency battery pack lighting units, as well
as stored onsite portable dc lighting packs, will be tested on an
18 month interval in accordanced with manufacturers recommendations
to insure that rated illumination is available., As a minimum this
will include the following:

a. Check of battery voltmeter.
b. Functional test of the unit by an installed push button to
verify lamp operation, power transfer, and battery operability.

On a periodic basis the capability of the dc lighting packs to
perform the design safety functicn shall be verified by testing

a 5% sample in accordance with the manufacturer's recommendations
and as specified in the maintenance procedures. In the event

of a failure additional 5% samples will he tested until there

are no failures in a sample.
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QUESTION 430.81 (SECTION 9.5.4)

In Section 9.5.4.2.1 of the FSAR you state that "The interior and
exterior surfaces of the [fuel oil storage]| tank are corrosion
protected by carboline carbo zinc 1 coatings. I&E

circular 77-15 discusses the incompatibility between diesel fuel
oil and zinc. The reaction results in a substance resembling
soap which when heated becomes insoluble and this substance could
render diesel generators inoperable due to blocked fuel lines,
injectors, etc. This is not acceptable. It is our position that
fuel oil storage tanks be provided with internal corrosion
protection. Therefore provide the results of tests which show
that over the l:fetime of the plant that the carboline carbo zinc
11 coating used is compatible with the type of diesel fuel oil
that will be used at your plant and that the condition described
in the circular will not occur or replace the internal coating

with a non-zinc base type that is compatible with diesel fuel
oil. (SRP 9.5.4, Part II)

RESPONSE

Hope Creek will remove the existing inoraganic zinc coating from
the diesel generator fuel oil tanks. The tanks will be blasted
to the white metal criteria of SSPC-SP5. Two ooats of Amercoat
No. 90 or equivalent will be applied to the tank interior to a
height of one foot from the bottom.
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QUESTION 430.101 (SECTION 9.5.5)

Provide the results of a failure mode and effects analysis to show
that failure of a piping connection between subsystems (engine
water jacket, lube o0il cooler, governor lube oil cooler, and engine
air inter-cooler) will not degrade engine performance or cause
engine failure. (SRP 9.5.5, Parts II & III)

RESPONSE

The interconnecting piping (SACS water side) between the intercooler
heat exchanger, jacket water heat exchanger, and lube oil heat
exchanger, is moderate energy piping and is designed to Seismic
Category I criteria. As discussed in Section 9.2.2, during an
LOP/LOCA each of the two SACS lLoops provide cooling to the two
diesel engines dedicated to each loop. However, if one of the
loops is in a limited condition for operation as discussed in item
3 below, the two diesel engines dedicated to this loop will be
realigned to the operating SACS loop by manually opening the valves
in the intertie lines. These intertie valves will be locked open
in this LCO mode. If a pipe break occurs in the interconnecting
piping between the cooling subsystems of a diesel engine which
results in leakage exceeding the makeup supply capability, the
low-low switch in the expansion tank will ultimately activate an
alarm in the main control room. This diesel engine will then be
isolated from the SACS by manually closing the isolation valves
(shown on Figure 9.2-5). Therefore failure of the cooling water
piping will cause loss of cooling water supply to only one engine.
Loss of cooling water will result in shutdown of this diesel engine.
However, as stated in Section 9.5.4.3, since only three of the four
SDGs are required for safety loads, failure of the SDG does not
preclude safe shutdown of the plant following LOCA/LOP.

The design basis for the safety auxiliaries cooling system (SACS) is
that no single active failure can disable an entire loop. The SACS
is also designed to prevent a complete loss of function due to a
passive failure during the long term containment cooling mode
following a LOCA. Leakage from a passive failure is assumed
equivalent to that resulting from pump seal failure. The rate of
leakage is such that after receipt of a low-low SACS expansion tank
alarm sufficient operator action time, approximately 30 minutes, is
available to realign the diesel generator cooling to the remaining

SACS loop.

The proposed draft technical specifications for the SACS system, to
be submitted for review and approval by the NRC, will contain the
following conditions:

1. With one SACS pump or heat exchanger inoperable, restore
the inoperable pump or heat exchanger tc OPERABLE status
within 14 days or be in at least HOT SHUTDOWN within the
next 12 hours and in COLD SHUTDOWN within the following 24

hours.

430.101-1
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2. With one SACS pump or heat exchanger in each subsystem
inoperable, restore at least one inoperable pump or heat
exchanger to OPERABLE status within 72 hours or be in at
least HOT SHUTDOWN within the next 12 hours and in COLD
SHUTDOWN within the following 24 hours.

3. With one SACS subsystem inop2rable, restore the inoperable
subsystem to OPERABLE status with at least one OPERABLE
pump and flow path within 72 hours or be in at least HOT
SHUTDOWN within the next 12 hours and in COLD SHUTDOWN
within the following 24 hours. Realign the affected

- diesel generators to the OPERABLE SACS subsystem.

4. With both SACS subsystems inoperable, restore at least one
subsystem to OPERABLE status within 8 hours or be in at
least HOT SHUTDOWN within the next 12 hours and in COLD
SHUTDOWN within the following 24 hours.

The definition of a SACS subsystem is:
a. Two OPERABLE SACS pumps, and

b. An OPERABLE flow path consisting of a closed loop through
the SACS heat exchangers, SACS pumps and associated safety
related equipment.

Realignment of diesel generators from their normal SACS supply is

only required when one SACS subsystem is completely inoperable.

One SACS pump and one heat exchanger in each subsystem have sufficient
capacity to provide cooling to connected diesel generators and

safely shut the plant down.

The justification for the time periods will be provided at a later
date.

430.101-2
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and performance data. All safety-related portions of the CACS
are environmentally qualified to normal and accident environments
according to Section 3.11 requirements.

The CACS is shown schonattcallY on Figure 6.2-29. The system is
located within the reactor building except for the nitrogen '
vaporizer, which is located in the auxiliary building; the HOAS
hydrogen bottles, which are located on the reactor building roof;
and ghc control cabinets, which are located in the auxiliary
building.

6.2.5.2.1 Nitrogen Inerting

During normal: power operation of the reactor, the oxygen content
of the primary containment atmosphere is maintained at a
concentration no greater than 4%\ by volume by the containment
inerting and purge system (CIPS). This limit is established to
preclude the attainment of a combustible gas mixture inside the
containment if combustible gases are released into the
containment atmosphere following a postulated accident. Ozxygen
monitoring during normal operation is done by analyzing grab
samples taken by the plant leak detection system located in the
reactor building and discussed in Section 11.5.2.

This low oxygen atmosphere is achieved by displacing air in the
primary containment with nitrogen gas. Prior to reactor
cperation, the nitrogen is supplied from a liquid nitrogen
facility, which consists of two liquid nitrogen storage tanks and
one steam-heated water bath vaporizer.

Gaseous nitrogen from the discharge of the vaporizer is supplied
to the drywell and/or the suppression chamber as selected by the
operator. The flow rate of nitrogen is controlled to a value
that is also selected by the operator. Displaced gases released
from the primary containment during nitrogen inerting are
processed through the HEPA filters of the RBVS exhaust system and
monitored for radicactivity before release to the environment.
The RBVS is discussed in Section 9.4.2.

During the inerting operation, nitrogen is supplied to the
containment through the two RBVS supply purge penetrations, and
gases are released from the containment through the two RBVS
exhaust purge penetrations. gOnce the 4% by voclume oxygen
concentration in the primary)containment has been achieved,

LrnaeTH

6.2-69
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Insert A to Section 6.2.5.2.1

Because the 24- and outboard 26-inch containment vent and purge
butterfly valves are sealed closed and under administrative control
during normal plant operating conditions (Operational Conditions

1,2, and 3), inerting is restricted to makeup operation under these
conditions. During the makeup operation, nitrogen is supplied to

the containment through the one inch nitrogen makeup line, and

gases are released from the containment to the RBVS exhaust system

by opening the inboard 26-inch purge and vent valve and the 2-inch
bypass valve around the sealed closed 26-inch outboard purge and vent
valve (Reference Figure 6.2-29).



