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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 s.aff., We will
consider these items closed unless notified otherwise. 1In
order to permit timely resolution of items identified as
"complete” which may not be resolved to the staff's satis=-
faction, please provide a specific description of the issue
which remains to be resolved.

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

In addition, enclosed for your review and approval (see
Attachment 4) are the resolutions to those Draft SER open
items listed in Attachment 3.

Should you have any questions or require any additional
information on these open items, please contact us.
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DATE: 6/15/84
ATTACHMENT 1
DSER R. L. MITIL TO

OPEN SECTION A. SCHWENCER

ITEM NUMBER SUBJECT STATUS LETTER DATED

S5a&d 2.4.5 wave impact and runup on service Complete 6/1/84
water intake structure

7> 2.4.11.2 Thermal aspects of ultimate heat sink Camplete 6/1/84

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 Cambination of soil layer properties Camplete 6/1/84

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

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

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

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

19 2.5.4 Liguefaction 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 Camplete 6/1/84

22 2.5.4 Cofferdam stability Caomplete 6/1/84

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

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

27 2.5.5 Slope stability Camplete 6/1/84

M P84 B80/12 1-gs
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ATTACHMENT 1 (Cont'd)

DSER R. L. MITTL TO

OPEN SECTION A. SCHWENCER

ITEM NUMBER SUBJECT STATUS LETTER DATED

30 3.5.1.2 Internally generated missiles (inside Complete 6/1/84
containment)

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

42 3.8.2 Steel containment ultimate capacity Complete 6/1/84
analysis

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

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

45 3.8.4 ACI 349 deviations for Category I Complete 6/1/84
structures

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

47 3.8.6 Base mat response spectra Complete 6/1/84

48 3.8.6 Rocking time histories Complete 6/1/84

49 3.8.6 Gross concrete section Complete 6/1/84

50 3.8.6 vVertical floor flexibility response Complete 6/1/84
spectra '

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

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

55 3.8.6 Torsional stiffness calculation Complete 6/1/84

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

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

58 3.8.6 "0" reference point for auxiliary Campliete 6/1/84
building model

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

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

61 3.8.6 Seismic modeling of drywell shield Complete 6/1/84

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

DSER R. L. MITTL TO

OPEN SECTION A. SCHWENCER

ITEM NUMBER SUBJECT STATUS LETTER DATED

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

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

64 3.8.6 SSI analysis 12 Hz cutoff frequency Complete 6/1/84

65 3.8.6 Intake structure crane heavy load Complete 6/1/84
drop

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

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

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

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

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

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

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

74 3.8.6 Tornado depressurization Complete 6/1/84

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

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

77 3.8.6 Factor of safety against overturning Complete 6/1/84
of intake structure

78 3.8.6 Dead load calculations Complete 6/1/84

79 3.8.6 Post-modification seismic loads for Complete 6/1/84
the torus

80 3.8.6 Toruz £ uid-structure interactions Complete 6/1/84

8l 3.8.6 Seismic displacement of torus Complete 6/1/84

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

M P84 80/12 4-gs

HPCI/RCIC torus suction

Page 4 of 5

DSER R. L. MITTL TO
OPEN SECTION A. SCHWENCER
ITEM NUMBER SUBJECT STATUS LETTER DATED
82 3.8.6 Review of seismic Category I tank Complete 6/1/84
design
83 3.8.6 Factors of safety for drywell Camplete 6/1/84
buckling evaluation
84 3.8.6 Ultimate capacity of containment Complete 6/1/84
‘(materials)
85 3.8.6 Load combination consistency Complete 6/1/84
92 3.9,2.2 Triple flued-head containment Complete 6/15/84
penetrations .
95 3.9.3.2 Fatigue evaluation on SRV piping Complete 6/15/84
A and LOCA downcomers
96 3.9.3.3 IE Information Notice 83-80 Complete 6/15/84
98 3.9.3.3 Design of bolts Complete 6/15/84
99 3.9.5 Stress categories and limits for Complete 6/15/84
core support structures
110b 4.6 Functional design of reactivity Camplete 6/1/84
control systems
124 6.2.1.5.1 RPV shield annulus analysis Complete 6/1/84
125 6.2.1.5.2 Design drywell head differential Complete 6/15/84
pressure
129 . 6.2.2 Insulation ingestion Complete 6/1/84
132 6.2.4 Containment isolation review Camplete 6/15/84
134 6.2.6 Containment leakage testing Complete 6/15/84
141g 9.1.3 Spent fuel pool cooling and cleanup Complete 6/15/84
system
145 9.2.2 ISI program ana functional testing Complete 6/15/84
of safety and turbine auxiliaries
cooling systems
146 9.2.6 Switches and wiring associated with Complete 6/15/84



ATTACHMENT 1 (Cont'd)

DSER R. L. MITTL TO
OPEN SECTION A. SCHWENCER
ITEM NUMBER SUBJECT STATUS LETTER DATED
152 9.4.4 Radiocactivity monitoring elements Complete 6/1/84
154 9.5.1.4.a Metal roof deck construction Complete 6/1/84
classificiation
158 9.5.1.5.a Class B fire detection system Comg lete 6/15/84
159 9.5.1.5.a Primary and secondary power supplies Camplete 6/1/84
for fire detection system
161 9.5.1.5.b Fire water valve supervision Complete 6/1/84
162 9.5.1.5.c Deluge valves Complete 6/1/84
163 9.5.1.5.¢ Manual hose station pipe sizing Complete 6/1/84
164 9.5.1.6.e Remote shutdown panel ventilation Complete 6/1/84
165 9.5.1.6.g BEmergency diesel generator day tank Complete 6/1/84
protecton
174 13.5.2 Resolution explanation in FSAR of Complete 6/15/84
TMI Items I.C.7 and I.C.8
185 7.2.2.2 Trip system sensors and cabling in Complete 6/1/84
turbine building
190 7.2.2.7 Regulatory Guide 1.75 Complete 6/1/84
193 7.2.2.9 Reactor mode switch Camp lete 6/1/84
194 7.3.2.2 Standard review plan deviations Complete 6/1/84
197 7.3.2.5 Microprocessor, multiplexer and Complete 6/1/84
computer systems
200 7.4.2.2 Remote shutdown system Complete 6/1/84
205 7.5.2.4 Plant process computer system Complete 6/1/84
209 7.7.2.3 Credit for non-safety related systems Complete 6/1/84
in Chapter 15 of the FSAR
210 7.7.2.4 Transient analysis recording system Complete 6/1/84
218 9.5.1.1 Fire hazards analysis Comp lete 6/1/84
T8~3 4.4.5 Core flow monitoring for crud effects Complete 6/1/84
Lc-1 4.2 Fuel rod internal pressure criteria Complete 6/1/84
JS:gs
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ATTACHMENT 2 DATE: 6/15/84

DRAFT SER SECTIONS AND DATES PROVIDED

SECTION DATE SECTION DATE
3.1

3.2.1 11.4.1
3.2.2 11.4.2
5.1 11.5.1
5.2.1 11.5.2
6.5.1 13.1.1
8.1 13.1.2
8.2.1 13.2.1
8.2.2 13.2.2
8.2.3 A13.3.1
8.2.4 13.3.2
8.3.1 13.3.3
8.3.2 13.3.4
8.4.1 13.4
8.4,2 13.5.1
8.4.3 15.2.3
8.4,5 15.2.4
8.4.6 15.2.5
8.4.7 15.2.6
8.4.8 15.2.7
9.5.2 15.2.8
9.5.3 15.7.3
9.5.7 17.1
9.5.8 17.2
10.1 17.3
10.2 17.4
10.2'3

10.3.2

10.4.1

10.4.2

10.4,3

10.4.4

11.1.1

11.1.2

11.2,1

11.2.2

11.3.1

11.3.2

CT:db
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ATTACHMENT 3

DSER

OPEN SECTION

ITEM NUMBER SUBJECT

92 3.9.2.2 Triple Flued-Head Containment
Penetrations

95 3.9.3.2 Fatigue Evaluation of SRV Piping
and LOCA Downcomers

96 3.9.3.3 IE Information Notice 83-80

98 3:9.3,:3 Design of Bolts

99 3.9.5 Stress categories and limits for

; core support structures

125 6.2.1.5.2 Design drywell head differential
pressure

132 6.2.4 Containment Isolation Review

134 6.2.6 Containment Leakage Testing

l41g 9.1.3 Spent fuel pool cooling and cleanup
system

145 9.2.2 ISI program and functional testing
of safety and turbine auxiliaries
cooling systems

146 9.2.6 Switches and wiring associated with
HPCI/RCIC torus suction

158 9.5.1.5.a Class B fire detection system

174 13.5.2 Resolution explanation in FSAR of

M P84 80/13 l-mw
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HCGS

DSER Open Item No. 92 (DSER Section 3.9.2.2)

TRIPLE FLUED-HEAD CONTAINMENT PENETRATIONS

Additional information is needed to address the design
considerations used tor the triple-flued head containment
penetration,

RESPONSE

For the information requested above see response to Question
210.37.

M P84 95/06 4-mr




HCGS FSAR 6/84

QUESTION 210,37 (SECTION 3.9.2)

In FSAR Figure 3.8.6, a Type A triple flued head containment
penetration with bellows is shown for those cases where thermal
expansion is to be accommodated. Provide a list of those systems
and the penetration identification numbers where these triple
flued head containment penetrations have been used. Describe the
design considerations applicable to those penetrations and
specifically address how fatigue, torsion, and stiffness
modelling in piping analyses were considered.

RESPONSE

e ows used in Type A triple flued head containment penetrations
are designed, fabricated, tested, and examined in accordance with
the requirements for Class 2 components of ASME B&PV Secticn III
Code.
Non-NSSS:

The list of non-NSSS systems and their penetration identification
numbers that use a Type A triple flued head are shown in Table
210.37=-1.

The design considerations for Nuclear Class 1 flued heads consist
of evaluation of the loads transmitted to the flued head by the
piping from both sides due to:

a. Thermal expansion

b. Seismic reactions

¢. Dead weight loads

d. Internal pressure

e. DOynamic loads

£. Thermal gradient effects through the flued head body

g. Thermal transient effects as a result of temperature and
pressure changes in the system

h. Discontinuity effects resulting from dissimilar metal welds,
if any

i. Fatigue analysis using cumulative usage approach (NB=3653.5
of Section III).

DSER OPEN ITEM & < 210, 37=1 Amendment 6



HCGS FSAR 6/84

Nuclear Class 2 flued heads are evaluated to the locads listed
above with the exception of items £., g.. and i.

The Type A triple flued head containment penetrations are
anchored to the building steel as shown in revised Figure 3.8-6.
In the connecting piping analyses, the flued head is considered

a rigid anchor. Piping reaction loads (forces, bending moments
and torsion) are evaluated as stated above. Fatigue is considered
per item (i) above and includes evaluation of the flued head and
the butt weld between the flued head and the process pipe.

NSSS:

The main steam piping and the head fittings are designed and
fabricated to the requirements of the 1971 edition of Section III
for the ASME B&PV Code with addenda through and including those of
Summer 1972. The main steam head fittings are analyzed to the
requirements of NB-3200 and the 1977 editions of Section III of
the ASME B&PV Code and are evaluated to more restrictive scress
limits of BTP MEB 3-1 in SRP 3.6.2. The design report for main
steam head fittings includes the evaluation of fatigue and the .
effect of pipe rupture loads. The head fitting is modelled as a
pipe element with rigid stiffness, and its effect on the main
steam piping is evaluated to the requirements of NB-3600 of
Section III of the ASME B&PV Code.

DSER OPEN ITEM 7 A 210, 37=2 Amendment 6




HCGS FSAR

6/84
TABLE 210.37-1
TYPE A TRIPLE FLUED HEAD CONTAINMENT PENETRATIONS
PenaTration 3 Precess Scope
Assambly Nom. - Pipe ot
Numper Elev. o Service Size Supply
?=1A 107'=0" Main Steam 26"  NSsS
P=18 107'=0" Main Steam 26"  NSSS
p-1C 107'=0" main Steam 26" NSSS
P~1D 107'=0" Main Steam 26"  NSSS
P=2A 113'=2" Feed Water 24 Non-NSSS
P-238 113'=2" Feed Wwater 24" Non-NSSS
P-3 106'=0" RHR Shutdown Cdoling From RPV 20" Non-NSSS
P-4A 106'=0" RHR Shutdown Cooling Return 12" Non-NSSS
P-4B 106'=0" RHR Shutdown Cooling Return 12" Non-NSSS
P=5A 108'-9" Core Spray to Reactor 12* Non-NSSS
P-5B 108'-9" Core Spray to Reactor 12"  Non-NSSS
P-6A 106'-0" LPCI 12° Non-NSSS
P-68 106'-0" LPCI 13" Nen-NSSS
p-6C 106'-0" LPCI 12" Non-NSSS
P-6D 106'-0" LPCI 2" Non-NSSS
P-7 106'=0" HPCI Turbine Steam Supply 10" Non-NSSS
P-8A 114'=0" Chilled Water From Dryvell Coolers 8" Non-NSSS
p-88 114'=0" Chilled water From Dryvell Coolers 8" Non-NSSS
P-9 148'-0" RWCU Supply 6" Non-NSSS
P~10 148'-0" RHR Shutdovn CLG to Reactor K adspray 6" Non-NSSS
P-11 106'-0" RCIC Turbine Steam Supply 4" Non-NSSS
P=12 103'=0" Main Steam Drain 3° Non-NSSS
P-318A 110'=0" Chilled water to Dryvell Coolers 8" Non-NSSS
p-188 114'=0" Chilled water from Dryvell Coolers 8" Non-NSSS
DSER OPEN ITEM @ 2 Anendsent 6
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HCGS

DSER Open Item No, 95 (DSER Section 3.9.3.2)

FATIGUE EVALUATION ON SRV PIPINC AND LOCA DOWNCOMERS

The staff requires a fatigue evaluation be performed on the

SRV piping and LOCA downcomers in the torus suppression
pool.

RESPONSE

The response to this item has been provided in the response
to Question 210.42,

M PB4 95/06 l=-dh



HCGS FSAR 6/84

QUESTION 210.42 (SECTION 3.9.2)

The safety relief valve discharge piping and downcomers are ASME
Class 2 and 3 components. A through-wall leakage crack in these
lines resulting from fatigue caused by SRV actuations and small
LOCA conditions would allow steam to bypass the pressure
suppreszion pool. This could result in an unacceptable ove.~
pressurization of the containment. We, there fore, require that
the applicant perform a fatigue evaluation on these lines in
accordance with the ASME Class 1 fatigue rules and include the
effects of pressure, moment, and thermal gradient loadings. The

staff will require that the results of the fatigue evaluation Dbe
documented in the FSAR.

RESPONSE

Fatigue evaluation of the safety relief valve discharge piping is
discussed in Section 5=3.4.3 of the HCGS Plant Unique Analysis
Report (PUAR). The Mark I Owners' Group prepared and submitted

a neric fatigue evaluation report to the NRC on November 30,
1983, which applies to HCGS. The HCGS wetwell SRV piping 1is
adequate for fatigue based on this generic evaluation,

The vent system, which includes the vent lines, vent header
and downcomers, is ASME Class MC. A fatigue evaluation has
been performed for the vent system. This evaluation was performed
in accordance with the ASME Class MC fatigue rules which are
identical to the ASME Class 1 fatigue rules. PUAR, Sections

3=2.4.95 and 3-2.5.1 describe the fatigue analysis me thods and
results.

0SER OPEN 1TEM 95
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HCGS

e t o (DSER Section 3.,9.3.3)
IE INFORMATION NOTICE 83-80

The staff's review of Section 3.9.3.4 of the applicant's
FSAR relates to tre methodology used by the applicant in the
design of ASME Class 1, 2, and 3 component supports. The
review includes assessment of design and structural
integrity of the supports. The review addresses three types
of supports: plate and shell, linear, and component standard
types. More information regarding the design and
construction of ASME Class 1, 2, and 3 component supports is
required,

The applicant should address its acttcnu taken in response
to 1E Information Notice 83-80,

RESPONSE

;or the information requested above see response to Question
10.53.,

M P84 95/06 3-dh



HCGS FSAR 6/84

QUESTION 210,53 (SECTION 3.9.3)

Describe what ut(ono have been taken to address the staff
concerns regarding stiff pipe clamps as described in IE
Information Notice 83-80,

The applications of stiff pipe clamps on HCGS will be reviewed
pased on IE Information Notice 83-80, Section III of the ASME
B4PV Code does not provide rules for evaluating stresses due to
loadings from nonintegral attachments such as clamps; however,
¢lamp=induced stresses will be evaluated by methods consistent
with the intent of the Section III of the ASME B4PV Code. The
procedure will include the following:

1. Identify the locations of "stiff® clamps installed on ASME
Section I[Il Nuclear Class 1 piping systems,

. ldentify the types of clamps, the loads acting on the clamps
and the bolt pre-load values used in their installation. In
piping stresses due to all loading conditions at the locations
of stiff clamps will also be identified and reviewed,

J. Add the gﬂmry membrane and bending stresses caused by the
snubber load being transmitted to the pipe through the clamp
to the stresses caused by internal pressure and bending
computed by equation 9 of NB-3652, Clamp-induced stresses
caused by the constraint of the expansion of the pipe due to
the internal pressure will be added to other secondary and
sodl stresses by calculating the effectiwe increases in the

| and K| stress indices in accordance with NB-)68l, Clamp
induced stresses due to differential-temperature and
differential-thermal-expansion coefficients will be accounted
for by computing the effective Cj3 and Kj stress indices.
Clamp=/nduced stresses on elbows caused Dy the constraint of
pipe wall ovalization will be accounted for by computing the
effective .ncreases in C3 and K bending indices. The fatigue
usage from clamp-induced plus other stresses will be calculated
at governing locations,

Although bolt preloads are not addressed under the ASME B84PV Code
rules for piping, bolt preloads could result in camage to a pipe
Lf & clamp were poorly designed, Calculations will bDe made to
ensure that bolt preloads could not result in plastic deformation
of the pipe walls,

DEER OPEN ITEM G 6
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HCGS FSAR 6/84

RESPONSE (Cont'd)

A brief summary of the criteria used and the results of the
analysis will be submitted in August, 1984,

HCGS clamps were not used to meet stiffness criteria. They were
desiyned to meet the requirements for strength and load distribution
using a minimum of space.

The clamp design utilizes a double nut arrangement to prevent the
nuts from backing off. The low temperature (<600°F) and stresses
in the bolt from preloads will not cause a relaxation of the

material. Consequently, no lift off from the piping will occur.

DSER OPEN ITEM 9e 210,.53=2 Amendment 6



HCGS

DSER Open Item No, 98 (DSER Section 3.9.3.3)

DESIGN OF BOLTS

The staff's review of Section 3.9.3.4 of the applicant's
FSAR relates to the methodology used by the applicant in the
design of ASME Class 1, 2, and 3 component supports. The
review includes assessment of desi¢gn and structural
integrity of the supports., The review addresses three types

of supports: plate and shell, linear, and component standard
types. More information regarding the design and
construction of ASME Class 1, 2, and 3 component supports is
required,

The staff needs further informaticn on the design of bolts.
RESPONSE

For the information requested above see response to Question
210.47,

M P84 95/06 2-dh




HCGS FSAR 6/84

QUESTION 210.47 (SECTION 3.9.3)

The staff's review of your component support design finds that
:ddtttonal information is required regarding the design basis used
or bolts.

a. Describe the allowable stress limits used for bolts in
equipment anchorage, component supports, and flanged
connections,

b. Provide a discussion of the design methods used for concrete
expansion anchor bolts used in component supports.

RESPONSE
Non=NSSS:

a. The allowable stress limit used for bolting in equipment
anchorage and in pipe support components is 0.58, but
shall not exceed 0.9S, under all service levels.

For flanged connections, the bolt allowable stress used in
the piping analysis are ASME Subsection III, 1979 Summer
Addenda, Subsections NB, NC and ND for Class 1, 2 and 3,
respectively.

b, The capacities of concrete expansion anchors are based on
actual testing of anchors to failure. The failure loads are
divided by the factor of safety (typically 4 in accordance
with NRC Bulletin 79-02) to establish the allowable design
loads, Baseplate flexibility is considered in the design of
concreté expansion anchor bolts in accordance with IE
Bulletin 79-02,

NSSS:

a. 1, Eguipment Anchorage
Equipment anchorage is not in the NSSS scope.

2. Component Support Bolting

The following bolting design limits are typical of
components mounted directly on base plates.

= RWCU Pump

The support bolting of this pump, which is not safety-
related, is designed for the effects of pipe load and
$SE load to the requirements of the ASME B&PV Code,
section [II, Appendix XVII, The stress limits of

0,41 Sy for tension and 0,15 Sy for shear are used.

DSER OPEN ITEM @ 70 210.47=1 Amendment 6



RESPONSE (Cont'd)
= RCIC/SLC Pumps and RCIC Turbine

The equipment-to-base-plate bolting satisfies the
following design criteria: For normal and upset
conditiens, 1.0 8 is used for primary membrane (or
tension), and 1.5 8 for primary membrane plus bending
(if applicable), where S is the allowed stress limits
irom the ASME B&PV Code, Section III, Appendix I,
Table I-7,3, For emergency and faulted conditions,
stresses shall be less than 1.2 times the allowed
limits for normal and upset conditions.

The allowed stress limits used for bolting in pipe
supports and pipe-mounted equipment supports are as
per ASME B&PV Code, Section III, Subsection NF.

For service level A and B, .he bolts meet the criteria of
Paragraph NF-3280, For service level C and D, Article
2460 of Appendix XVII, with the factors indicated in
Article 2110 of Appendix XVII, is the applicable design
requirements for bolting., The stresses calculated under
these criteria do not exceed the specified minimum yield
stresses at temperature.
3. Flan Connection

Flanged connections are not in the NSSS scope.

b. Expansion Anchor .

Expansion anchors are not in the NSSS scope.

210,47=2 Amendment 6
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HCGS

DSER Open Item No. 99 (DSER Section 3.9.%)
STRESS CATEGORIES AND LIMITS FOR CORE SUPPORT STRUCTURES

Further information has been requested on the stress cateyories
and limits for core support structures anGi the applicable codes
used for evaluation of the faulted condition. This is an open
item.

RESPONLE

For the information requested above, see the responses to Questions
210,55 and 210.48,

KS3/1-6



HFCGS FSAR 6/84

QUESTION 210.48 (SECTION 3.9.3)

Describe those short-term and long-term actions beling takon to
preciude the occurrence of cracking in jet pump hold down beams
as described in IE Bu)letin 80-07,

The preload on the hold-down beams will be reduced from 130 to 29§
kips in accordance with General Electric recommendations. This
will increase the expected life of the beams to 19-40 years. The
need for inservice inspection will be based on a lead-plant
experience and GE testing, and will be conducted such that any
crack initiation will be detected prior to beam fallure.

Section 3.9.5.1.2.1 has been revised t~ include this information.

DSER OPEN ITEM @/
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HCGS FSAR
3.9.5.1.0.8  Control Rod Guide Tubes

the contral rod guide tubes, located inside the vessel, estend
from the of the CRD housings ug through holes in the core
plate. Eazh tube is designed as the guide for a control rod, as
well as being the vertical support for a four-lobed orificed fuel
support and the four fuel assemblies surrounding the ceatrol red.
The bottom of the guide tube is supported by the CRD housing,
which in turh transmits the weight of the guide tube, fuel
lut‘:zga and fuel assemblies to the reactor vessel bottom head.

A | sleeve I8 insected into the CRD housing from below and
is rotated to lock the control rod guide tube in place. A key is
inserted into & locking slot in the bottom of the CRD housing te
hwold the thermal sleeve in position.

31.90.8.0. Reactor Internals

The reactor internals consigt of those items listed in
Section 3.9.5.1.b, Those that involve coclant flow paths are
described in the follovwing paragraphs.

1800 Jet Pump Assemblies

The Jet pump assemblies are located in two ocltctreuxac’scou,o in
the neomer Annulus between the core shroud and the RPV wall.
The design and formance of the jet are discusaed in
References ).9=14 and 1.9-1%, Each stainiess steel jet pump
consists of & driving noszle, & suction inlet, & throat or mining
section, and & diffuser, as shown on Figure 3.9-8, T™he driving
nozzle, suction inlet, and throat are joined together as 4
removable unit, and the diffuser is permanently installied. Wigh=
pressuce water from the recirculation pun‘o i .u::ll.‘ L0 each
pair of jet pumps through & riser pxto welded to the
recirculation inlet notzle thermal sleeve. A riser brace
consists of cantilever beams welded Lo & riser pipe and to pads
on the RPV wall,

The nozzle ontcr gection is connected to the riser & metal-to~
netal, spherical-to-conical seal 4:sn|. Fiem contact s
saintained by & holddown clamp. e throat section s supported
laterally by & brachet attached to the riser. ™e:e I8 & slip~
fit joint between the throat and diffuser. The diffuser |8 &
gradual conical section changing to & straignt eylindrical
section at the lower end.

PRLPT S oat SN
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dance with General Electric recommendations, This
will inereass the expected Life of the beams to 19-40 years, The
need for inservice inspection will be based on & lead=plant
experience and GE test :. and will be conducted such that any
initistion will be detected prior to beam fallue,

The prelead on the hold-down beams will be reduced from 30 wo 2%
Nige in soser
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HCGS

DSER Open Item No. 125 (DSER Section 6.2.1.5.2)

DESIGN DRYWELL HEAD DIFFERENTIAL PRESSURE

The applicant has performed a pressure response analysis for
the head region postulating the rupture of the 6-inch head
spray line.

The initial conditions of 15.45 psia, 135°F, and 30 percent
relative humidity were used in the analysis. The maximum
differential pressure between the head region and the
drywell was calculated to be 15.64 psi. However, the
applicant has not provided the design drywell head
differential pressure. The staff requires this information
and will perform a confirmatory analysis to verify the
applicant's results. We will report on this matter in a
supplement to this SER.

RESPONSE

Section 6B.3 has been revised to provide the information
requested above.

M Ps4 95/05 1-dh



HCGS FSAR

6B.3 DRYWELL HEAD REGION SUBCOMPARTMENT ANALYSIS

The-ges Iy basIs pressure arrrerentta—vetweerthe—dryweti—tead—
: had . : : : : " . 2 btk 4

head. A pressure analysis of the drywell head region for a
postulated head spray line break was performed. The effects of a
6-inch residual heat removal (RHR) head spray line break bound
those of a 2-inch RPV head vent line, which is the only other
line that runs through the drywell head region.

Figure 6B-12 illustrates the basic arrangement of the head
region. Venting from the head region is accomplished through
ventilation openings as shown on Figure 6B-12. These vent
openings provide a total vent area of 7.722 square feet, with an
equivalent orifice discharge coefficient of 0.75 to relieve
pressure buildup caused by the postulated break.

Figure 6B-13 is the schematic flow diagram with vent flow areas
and discharge coefficients used in the drywell head venting
analysis.

To determine the peak pressure in the drywell head, all
insulation was assumed to remain in place. Initial conditions of
15.45 psia, 1359F, and 30% relative humidity were used in this
analysis.

The pressure transient of this analysis is presented on

Figure 6B-14. It can be seen that the maximum pressure in the
drywell head region is 31.086 psia and occurs 1.7534 seconds
after the head spray line break. Considering the containment
pressure to be atmospheric (no drywell air displaced into the
suppression chamber), a drywell head to containment pressure
differential of 15.64 psid occurs at approximately 2.0 seconds
after the break.

~LASERT )

6B.4 REFERENCES

6B-1 "Subcompartment Pressure Analyses," BN-TOP-4,
Revision 1, November 1977, Bechtel Power
Corporation, San Francisco, California.

DSER OPEN ITEM /23 6B-5



INSERT

The manufacturer's design differential pressure (between the
drywell head and containment region) for the water seal
plate is conservatively defined as 20.0 psid. For the
refueling bellows, the manufacturer's design differential
pressure is adefined as 15.0 psid. However, an evaluation of
the bellows manufacturer's design report revealed that
sufficient margin exists between the calculated stresses ind

the allowable stress such that the bellows can easily

withstand the increased stress due to an applied 15.64 psid.

DSER OPEN IT&M 125
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HCGS

DSER Open Item No. 132 (DSER Section 6.2.4)

CONTAINMENT ISOLATION REVIEW

The basis for the staff's acceptance has been the conformance

of the ccntainment isolation provisions to the Commission's
regulations as set forth in general design criteria and applicable
regulatory guides, staff technical positions, the acceptance
criteria of NUREG-0800, and industry codes and standards.

[However, the applicant has not provided the staff with the
information requested to conduct the containment isolation review.
We will require the applicant to provide for the containment
isolation figures contained in the FSAR proper valve identifica-
tion and the location of the test, vent, and drain lines on these
figures. We will also require large enough P&ID drawings in
order to conduct our review.] We will report on this matter in

a supplement to this SER.

RESPONSE

The penetration details in Figure 6.2-28 have been revised to
show proper valve identification and the available test provisions.

K53/3
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DSER Open ftem No, 134 (DSER Section 6.2.6)
CONTAINMENT LEAKAGE TESTING

The applicant has provided information to demonstrate com-
pliance with the testing requirements of Appendix J to

10 CFR 50, As a result of this review, the staff finds that
the information provided by the applicant is not complete,
We are awalting information from the applicant outlined in
Section 6.2.4, In order to properly conduct our review of
containment leak testing., We will evaluate this information
when it becomes available and report on this matter in a
supplement to this SER,

For the information requested above see the response to DSER
Open Item 132,

pTis
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DSER Open Item No. ld4lg (Section 9.1.3)

SPENT FUEL POOL COOLING AND CLEANUP SYSTEM

Additionally, the information provided through Amendment 3
was not sufticient for the statf to complete its evaluation
of the spent fuel 1 ling and monitoring, To complete
the review, the tollowing intormation is needed:

(1) Describe the sampling procedure, analytical
instrumentation, and sampling frequency for monitoring
spent fuel pool purity.

(2) State the radiochemical limits lor initiating
corrective action,

The applicant's response should consider permissible gross

amma and lodins activities and the demineralizer
contamination factor,

FSAR Section 9.1.3.2.2.4 has been revised to provide the
requested information,

M PB4 95/08 2-dn



HCGS FSAR

The stainless steel filter-demineralizer vessels are of the
pressure precoat type. A tube nest assembly consisting of the
tube sheet, clamping plate, filter elements, and support grid is
insected as a unit between the flanges of the vessel. The filter
elements are stainless steel and are mounted vertically in the
vessel. Air scour connections are provided below the tube sheet,
and vents are provided in the upper head of each vessel. The
filter elements are installed and removed through the top of each
vessel. The holding elements are designed to be coated with
powdered ion exchange resin as the filtering medium.

The fuel pool filter-demineralizers maintain the following
effluent water quality specifications:

Specific_conductivity at 25°C, micromho/cm  =0.1

pH at 25¢C 6.0 to 7.5

Heavy elements (Fe, Hg, Cu, Ni), ppm 0.05

Silica (as SiO,), ppm <0.05

Chloride (as Cl-), ppm <0.02

Total insolubles, ppm 90% removal to a

minimum of 0.01 ppm
Tnsert A
-

The filter-demineralizers are designed to be backwashed
periodically with water to remove resin and accumulated sludge
from the holding elements. Service air pressure loosens the
material from the holding elements and tne backwash slurry drains
through the gravity drainline to the waste sludge phase separator
in the solid waste management system.

The resin tank provides adequate volume for one precoating of one
filter demineralizer vessel.

The resin eductor transfers the precoat mixture of resin to the
holding pump suction line at a flow rate of 4 gpm.

The holding pumps are designed to recitculate a uniform mixture
of resin through the filter-demineralizer vessel being precoated
at a flow rate of 1.5 gpm/ft2 of filter element surface area, and
to automatically start and maintain the precoat material on the
filter elements when the system flow rate falls below the value
necessary to keep the precoat on the elements.

DSER OPEN ITEM /4/5 9.1-21



INSERT A

The influent and effluent water of the FPCC is continuously
monitored by on line PH and conductivity instrumentation,
In addition, grab samples of the irfluent H20 will be
analyzed once per week for chloride and for gamma isotopic
and once per month for heavy metals (Fe, Cu, Hg, Ni). Grab
samples of effluent water will be analyzed weekly for
chloride, silica, suspended solids, tritium, and for gamma
isotopes.

Decontamination factors (df) of greater than 10 are expected
for any chloride present and greater than 5 for isotopes of

Iodine and Cobalt. Resin bed(s) will be regenerated and/or
replaced when these dfs are not achieved.

DSER OPEN ITEM 1419
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HCGS

DSER Open Item No. 145 (DSER Section 9.2.2)

ISI PROGRAM AND FUNCTIONAL TESTING OF SAFETY AND TURBINE
AUXILIARIES COOLING SYSTEMS

RESPONSE

This item is not an open item per telephone conversation

between J. M. Ashley (PSE&G) and John Ridgely (NRC-ASB) on
April 23, 1984.

M P84 95/05 4-dh



TELEPHONE NOTES
PSE&G Hope Creek Licensing (Bethesda)

DATE: April 23, 1984
FROM: J.M. Ashley
T0: Dave Wagner

SUBJECT: HCGS DSER Open Hem 145

Discussion

(This telecon corrects my telecon of 3/22/84 on HCGS DSER Open
Items - that telecon referred to Open Item 145, FSAR Section 9.2.2.
The reference should have been Open Item 146, FSAR Section 9.2.6.)

Ashley called to find out what NRC staff concerns existed with
respect. to FSAR section 9.2.2 (Item 145).

Wagner said he had checked the section and that the NRC has no
outstanding concerns with the section., The item was inadvertently

listed.

DSER OPEN ITEM ;45




HCGS

DSER Open Item No. 146 (DSER Section 9.2.6)

SWITCHES AND WIRING ASSOCIATED WITH HPCI/RCIC TORUS SUCTION

RESPONSE

Tris item is closed per the March 22, 1984 ta2lecon between
J. M. Ashley (PSE&G), and J. Ridgely (NRC).



TELEPHONE NOTES

PSE&G Hope Creek Licensing (Bethesda)

Date: March 22, 1984
From: J.M. Ashley
To: D. Wagner, J. Ridgely (ASB)

Subject: HCGS DSER Open Items

Discussion

Ashley called to find out what NRC concerns existed with ;—i;§,/.4

*
respect to FSAR Sections 3.5.1.2 (Item 30), 9.2.2 (Item 1 and’lt;;:fr

Telephont
9.4.4 (ItCll 152)0 Not1eS,
Ridgely explained that these items were inadvertently listed
as open items in the listing of open items at the front of the

DSER. The NRC has no outstanding concerns with the sections.

S
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TELEPHONE NOTES
PSE&G Hope Creek Licensing (Bethesda)

DATE: April 23, 1984
FROM: J.M. Ashley
TO: Dave Wagner

SUBJECT: HCGS DSER Open Hem 145

Discussion

(This telecon corrects my telecon of 3/22/84 on HCGS DSER Open
Items - that telecon referred to Open Item 145, FSAR Section $9.2.2,
The reference should have been Open Item 146, FSAR Section 9.2.6.)

Ashley called to find out what NRC staff concerns existed with
respect to FSAR section 9.2.2 (Item 145),

Wagner said he had checked the section and that the NRC has no
outstanding concerns with the section. The item was inadvertently

listed.
C:;___. A~ /évl/géfjs:’
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HCGS

DSER Open Item No. 158 (DSER Section 9.5.1.5.a)

CLASS B FIRE DETECTION SYSTEM

The applicant is providing a detection system in accordance

with NFPA 72D. The portion of the system that protects the
reactor building is a Class A supervised system. The portion

of the system that protects the balance of the plant is provided
with Class B supervision. This does not meet staff guidelines.

A Class B system will not continue to provide detection capability
if a fault occurs in the system.

The staff will require the applicant to provide a system that
complies with NFPA 72D for a Class A system, with detectors
installed in accordance with NFPA 72E,

RESPONSE

A class A early warning fire and smoke detection system, designed
in accordance with NFPA 72D, is provided in the reactor building

and in the following safety-related equipment areas which can be

used for the first four hours of hot shutdown:

a. 250 Vdc battery and inverter roam for the RCIC system,
b. 250 Vdc battery and inverter room for the HPCI system,
¢. Cable spreading roam,

d. Switchgear Room B,

e. Control equipment room.

In addition, a Class A system is provided in the remote shutdown
panel room.

The Class A system will initiate a fire alarm even with a
single break or single ground fault of the detection circuit
between the local control panel and the associated detectors.

The above desiyn was discussed with the NRC at the DSER fire
protection open item meeting held April 18, 1984, The staff
indicated that this design would be acceptable. As justified
below, we have not provided a Class A system for two areas
used for initial hot shutdown.

The remainder of the plant is provided with a Class B early
warning fire and smcke detection system designed in accordance
with NFPA 72D. This includes two areas used for initial hot

shutdown:

a, Control equipment mezzanine,
b. Main control room.

158-1



REPSONSE (cont'd)

The control equipment mezzanine detection system is backed up
by a separate fire detection and alarm system for the automatic
CO, system and the control roam is continuously manned, thus,
providing the equivalent of a Class A system in both areas. The
safety-related equipment areas with Class B systems are located
outside the reactor building and are accessible during normal
plant operation.

The Class B system is electrically supervised to detect circuit
breaks, ground faults, removal of a detection device from a
detector circuit, and power failure. 1f any of these problems
occur, fire detection system trouble is annunciated locally and
in the main control roam. This would alert the operators to
begin repairing the system immediately to bring it back to
working order without jeopardizing plant safety.

Except for the differences stated in FSAR Section 9.5.1.6.15,
the fire and smoke detectors are installed in accordance with
NFPA 72E. Section 9.5.1.6.14 has been revised to clarify the
extent of Class A and B systems at HCGS.

KS51/2-8 158-2



HCGS FSAR 4/84

areas, switchgear rooms, and other areas where potential exists
for heavy smoke conditions.

As stated in Section 9.5.1.1.15.1, smoke and corrosive gases are
generally discharged to the outside using the normal ventilation
system and a separate smoke removal system provided for the
control area. Since the switchgear rooms and diesel generator
contrél rooms, at floor elevation 130 feet, and the heating and
ventilation equipment rooms, control equipment room and inverter
rooms, at floor elevation 163 feet 6 inches of the diesel area,
are not provided with direct exhaust to the outside, portable
blowers will be provided for the fire brigade to use as smoke
ejectors.

All battery rooms are provided with air -exhaust systems that can
discharge smoke and gases directly outside. .

9.%.1.6.13 Paragraph C.5.g9.(3)

Paragrarh C.5.9.(3) states that a fixed emergency communication
system independent of the normal plant communication system
should be installed at preselected stations.

HCGS has no fixed emergency communication system that is solely
provided for emergency situations. The plant has an intraplant,
five chanel, page-party, public-address (PA) intercom system.
The in-piant communication system is provided with reliable
uninterruptible power supply (UPS) for uninterrupted
communiciations between all areas of the plant. At least one
channel of the PA system will be assigned for emergency use. In
addition, portable radio communication units will also be
available during an emergency situation.

9.5.1.6.14 Paragraph C.6.a.(2)

Paragraph C.6.a.(2) requires that the fire detection systems
comply with the requirements of Class A systems, as defined in
NFPA 72D Che remore Ihutacwn pane! room i Thcert A

and ethe safety reluted e quipmert _
areas used vor intial hot Thut down .o,.}y wornmj

At HCGS, € reactor buildingA}€ provided with/a Class AI}iEEandJM‘ML
detection system in accordance with NFPA 72D.A The balance of the
plant, however, is provided with a Class Bydetection system,

which also complies with NFPA 723?y'The Class B [system is

electrically supervised to detect/circuit breaks;) ground faults,
ZTusert 8 corly warn: 1y fire

DSER OPEN ITEM /5" ¥ 9.5-51 an{'«msg:g;ent 5




INSERT A

The areas outside the reactor building are the 250V DC RCIC
and HPCI battery and inverter rooms at Elevation 54 ft., the
cable spreading room at Elevation 77 ft., the control equip-
ment room at Elevation 102 ft., the switchgear room B at
elevation 130 ft, of the auxiliary building SDG area, and
the remote shutdown panel room at elevation 137 ft. The
Class A system will not prevent the detection system from
initiating a fire alarm due to an occurance of a single
break or single ground fault of £he detecéion circuit
between the local control panel and the associated

detectors.

INSERT B

This includes two areas; the control equipment mezzanine and
the main control room for initial hot shutdown. The control
equipment mezzanine detection system is backed up by a
separate fire detection and alarm system for the automatic
CO2 system, and the control room is continuously manned.

The safety related equipment areas with Class B system are

located outside the reactor building and are accessible

during normal plant operation.

DSER OPEN ITEM 158
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HCGS FSAR 1/84

removal of a detection device from a detector circuits, and power
failure. If any of the above problems occur, a fire detection
system trouble is annunciated locally and in the main control
room. A Plant operation will periodically test the system for
proper functioning, similar to inservice testing of other plant
systems.

T.nsert C

At HCGS, the fire and smoke detection system is in compliance
with NFPA 72D except that the operation and supervision of the
system is not the sole function of the plant operator. The plant
operator's duties cover operation of the generating station and
monitoring and supervising the fire protection systems.

9.5.1.6.15% Paragraph C.6.a.(3)

Paragraph C.6.a.(3) requires that the fire detectors be installed
in accordance with NFPA 72E.

At HCGS, the location of early warning fire and smoke detectors
was determined and performed under the direction of a registered
fire protection engineer. The location of the fire and smoke
detectors complies with the guidelines of NFPA 72E except for the
location of ionization and photoelectric detectors in high-bay
areas. The detectors are not located in each bay formed by deep
beams. NFPA 72E allows detector locations to be determined based
on engineering judgement considering ceiling shape, ceiling
surfaces, ceiling height, configuration of contents, combustible
characteristic and ventilation.

At locations in areas where composite construction is used, the
diffusion of combustion particulates throughout the compartment
volume produced during the incipient and smoldering stages of the
fire will negate the effect of beam depth and result in
acceptable levels of detection coverage.

9.5.1.6.16 Paragraph C.6.a.(6)

Paragraph C.6.a.(6) requires primary and secondary supplies be
provided for electrically operated control valves conforming to
NFPA 72D.
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INSERT C

This would alert the operators to begin repairing the system
immediately to bring the early warning fire and smoke

detection system back to working order without jeopardizing

plant safety.
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HCGS

DSER Open Item 174 (Section 13.5.2)

RESOLUTION EXPLANATION IN FSAR OF TMI-2 ITEMS I.C.7 and
I.C.8

The FSAR should be revised to provide a brief explanation

of how Task Action Items I.C.7 and I1I.C.8 have been resolved,
as described in 13.5.2c¢ herein.

RESPONSE

FSAR section 1,10, items I.C.7 and 1.C.8, have been revised
to provide the requested information.
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HCGS FSAR 8/83

- o N VERIFY CORRECT PERFORMANCE OF OPERATING ACTIVITIES
Position

It is required (from NUREG-0660) that licensees' procedures be
reviewed and revised, as necessary, to assure that an effective
system of verifying the correct performance of operating
activities is provided as a means of reducirg human errors and
improving the quality of normal operations. This will reduce the
frequency of occurrence of situations that could result in or
contribute to accidents. Such a verification system may include
automatic system status monitoring, human verification of
operations, and maintenance activities independent of the people
performing the activity (see NUREG-0585, Recommendation 5), or
both.

Response

Verification of operating activities to provide a means of
reducing human errors and to improve the quality of normal
operations will be incorporated in Operations Department
Administrative Procedure OP-AP.22-020, Operations Management
Audit Program (available March 1, 1985).

- 3.K.7 NSSS VENDOR REVIEW OF PROCEDURES
Position

Obtain nuclear system supply system vendor review of power-
ascension and emergency operating procedures to further verify
their adequacy.

Response

All startup test procedures from core load through power
ascension will be reviewed by GE. This review, as well as vendor
review of test results, will be documented prior to commercial

operation.

TNSERT A

>
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INSERT "A"

The HCGS Emergency Instructions will be developed based on
the NRC - approved BWR Owners Group Emergency Procedure
Guidelines (EFGs). Due to GE's involvement in the
development of the EPGs, it has been determined that an
additional NSSS vendor review of the plant specific

Emergency Instructions is not necessary.

DSER OPEN ITEM 174
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HCGS FSAR 8/83

- I.C.8 PILOT MONITORING OF SELECTED EMERGENCY PROCEDURES

FOR NEEE-TERH §PERATIN§ Elcfﬂgf APPLICANTS

Position

Correct emergency procedures as necessary based on the NRC audit
of selected plant emergency operating procedures (e.g., small-
break loss-of-coolant accident, loss cf feedwater, restart of
engineerad safety features following a loss of ac power and
steam-line break).

Response a)@;'e.+€.'
INSEATR -

rgency/proceddres ¥ill be weitt
82-047, Emegrgeng/ Operating Pr
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e the fuidelines dosnot ¢

- I.D.1 CONTROL ROOM DESIGN REVIEWS

Position

‘Licensees and applications for operating licenses are required to
conduct a detailed control room design review to identify and
correct design deficiencies. This detailed control room design
review is expected to take about a year. Those applicants for
operating licenses who are unable to complete this review prior
to issuance of a license shall make preliminary assessments of
their control rooms to identify significant human factors and
instrumentation problems and establish a schedule approved by us
for correcting deficiencies. These applicants will be required
to complete the more detailed control room reviews on the same
schedule as licensees with operating plants.
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INSERT "B"

A Procedure Generation Package (PGP) will be prepared in

accordance with Supplement 1 to NUREG-0737. The PGP and
plant specific Emergency Instructions will be based on the
NRC - approved BWR Owners Group Emergency Procedure
Guidelines (EPGs). As a result, it has been determined that

a NRC review of the plant specific Emergency Instructions is

not necessary.

DSER OPEN ITEM 174

MP84 93 06 1/5-vw




