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Robert L. Mitti General Manarpr
Nuclear Assurance and Regulation

August 1, 1984

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

Attention: M r. 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 bas provided responses and no confir-
mation of status has been received from the staff. We will
consider these items closed unless notified otherwise. In
order to permit timely resolution of items identified as
" complete" which may not be resolved to the staff's satis-
faction, please provide a specific description of the issue
which remains to be resolved.

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

In addition, enclosed for your review and approval (see
Attachment 4) are the resolutions to the Draft SER open
items and the resolution of comments received during the
April 17 and 18, 1984, Power Systems Branch (Mechanical)
meeting on the 430 questions series, listed in Attachment 3.
A signed original of the required affidavit is provided to
document the submittal of these DSER open item and FSAR
question responses.

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

Very truly yours
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
DOCKET'NO. 50-354 I

PUBLIC. SERVICE ET.ECTRIC AND GAS COMPANY,

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

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

Respectfully submitted,

Public Service Electric
and Gas Company

/ --,

Bys.
Thomas J. rtin
Vice Pre ent -
Engineer g and Construction

Sworn to and subscribed
bef ore me, a Notary Public
of New Je rsey, this /1# day
of' August 1984.

(1 be ' '?f-
(

- DAVID K. BURD

fe0fAAV PUBUC 0F NEW Jtast y

487 Comm. bs, ires 10.ng5
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DATE: 8/1/84

ATTACIMENT 1

DSER R. L. MITIL TO
OPEN SECTION A. SCHWENCER

ITEM NUMBER SUELTECT STATUS , IIITER DATED

1 2.3.1 Design-basis temperatures for safety- Open
related auxiliary systems

2a 2.3.3 Accuracies of meteorological Cmplete 7/27/84
measArements

2b 2.3.3 Accuracies of meteorological Cmplete 7/27/84
maasurements

2c 2.3.3 Accuracies of meteorological Cmplete 7/27/84
measurements

2d 2.3.3 Accuracies of meteorological open
measurements

3a 2.3.3 Upgrading of onsite meteorological Cmplete 8/1/84
measurements progran (III.A.2)

3b 2.3.3 Upgrading of onsite meteorological Ccmplete 8/1/84
measurements program (III.A.2) (Rev. 1)

3c 2.3.3 Upgrading of onsite meteorological Open
measurements program (III.A.2)

4 2.4.2.2 Ponding levels Open

5a 2.4.5 Wave impact and runup on service Cmplete 6/1/84
Water Intake Structure

Sb 2.4.5 Wave impact and runup on service Open
water intake structure

Sc 2.4.5 Wave impact arri runup on service
water intake structure

5d 2.4.5 Wave impact and runup on service Ccmplete 6/1/84
i. water intake structure

6a 2.4.10 Stability of erosion protection Open
structures

6b 2.4.10 Stability of ermion protection Open
structures

6c 2.4.10 Stability of erosion protection Open
structures

|
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ATTAC19ENT 1 (Cont'd)

R. L. MITIL TODSER

OPEN SECTICH A. SCHWENCER

ITEM NUMBER SUETECT STATUS LETITR DATED

7a 2.4.11.2 Thermal aspects of ultimate heat sink open

7b 2.4.11.2 Thermal aspects of ultimate heat sink Ccaplete 6/1/84

8 2.5.2.2 Choice of maxinum earthquake for New Open

England - Piedmont Tectonic Province

9 2.5.4 Soil danping values Conglete 6/1/84

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

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

12 2.5.4 Cambinaticn of soil layer properties Ccmplete 6/1/84

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

14 2.5.4 Liquefacticn analysis of river botton Ccmplete 6/1/84
sands

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

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

,

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

18 2.5.4 Maxinun earth at rest pressure Ccmplete 6/1/84
coefficient

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

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

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

22 2.5.4 Cofferdam stability Ccmplete 6/1/84

23 2.5.4 Clarification of ESAR Tables 2.5.13 Ccmplete 6/1/84 1

and 2.5.14 l

M P84 80/12 2 - gs
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ATTACHMENT 1 (Cont'di'
,

~ ?,

R. L. MITIL'TO
DSER

A. SOfWENCER
CPEN SECTION .

STATUS IEITER DATED
'

l
ITEM NUMBER SUBJECT

r

24 2.5.4 Soil depth nodels' for intake Cmplete 6/1/84
structure '

25 2.5.4 Intake structure soil nedeling Open

26 2.5.4.4 Intake structure sliding stability Open

27 2.5.5 Slope stability Ccaplete 6/1/84

286 3.4.1 Flood protection Cmplete 7/27/84.

F Cmplete 7/27/8428b, 3.4.1 Flood protection

28c 3.4.1 Flood protection Complete 7/27/84

1 28d 3.4.1 Flood protection C mplete 7/27/84

28e 3.4.1 Flood protection Cmplete 7/27/84
,

28f 3.4.1 Flood protection Open

28g 3.4.1 Flood protection Ccmplete 7/27/84

29 3.5.1.1 Internally generated missiles (outside . Ccaplete 7/18/84
containment)

30 3.5.1.2 Internally generated missiles (inside Closed 6/1/84
containment) (5/30/84-

Aux.Sys.Mtg.)

31 3.5.1.3 Turbine missiles Cmplete 7/18/84

32 3.5.1.4 Missiles generated by natural phenmena Open

33 3.5.2 Structures, systems, and emponents to open
be protected frm externally generated
missiles

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

35 3.6.2 ISI program for pipe welds in C m plete 6/29/84
break exclusion zone

s ,

,
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ATTACHMENT 1 (Cont'd)

R. L. MITTL '10DSER

OPEN SECTICH A. SCHWENCER

ITEM NUMBER SUE 7ECT STATtJS LETTER DATED

36 3.6.2 Postulated pipe ruptures Caplete 6/29/C4

37 3.6.2 Feedwater isolation check valve Open

operability

38 3.6.2 Design of pipe rupture restraints Open*

39 3.7.2.3 SSI analysis results using finite Open
element method and elastic half-space'

approach for containment structure

40 3.7.2.3 SSI analysis results using finite Open
element method and elastic half-space -

approach for intake structure

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

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

analysis

43 3.8.2 SRV/IDCA pool dynamic loads Caplete 6/1/84
.

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

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

.

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

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

48 3.8.6 Rocking time histories Caplete 6/1/84

49 3.8.6 Gross concrete section Caplete 6/1/84

50 3.8.6 Vertical floor flexibility response Caplete 6/1/84
spectra

51 3.8.6 Capariscn of Bechtel independent Open
verification results with the design-
basis results

M P84 80/12 4 - gs
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J ATIACHMENT 1_(Cont'd),

- y.

DSER R. L. MITIL 'IO'

, . OPEN SELTICN A. SQlWENCER'

.

ITEM - tetBER ' SUBJECT STA'IUS LETTER DATED

' 3.8.6 Ductilith ratios due to pipe break Open52 <

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

54 3.8.6 cmbination of vertical responses Caplete 6/1/84

' .8.6 Torsional stiffness calculation Caplete 6/1/845 55 <o 3

56 3.8.6 Drywell, stick model develognent Cmplete 6/1/84'
-

f.! ,.8.6 Rotational time history inputs Cmplete 6/1/8457 .

58 ,j 3.8.6 "o" reference. point for auxiliary Cmplete 6/1/84-

building model*' -
.

59 3.8.6 Overturning mcxcent of reactor Caplete 6/1/84
.

building foundation matf ~~

/ ' 60 3.8.6 BSAP element size limitations Caplete 6/1/84'

61' 3.8.6 Seismic modeling of drywell shield Cmplete 6/1/84
wall

.

'

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

63 3.8.6 Reactor building dome bourdary Conglete 6/1/84
, . conditions'

"

64 3.8.6 , SSI analysis 12 Hz cutoff freq2ency Complete 6/1/84-

t

65 3.8.6 Intake strue ure crana heavy load Caplete 6/1/84'

drop>

66 3.8.6 Ingedance analysis for the intake Open

_" structure>

67 3.8.6 Critical loads calculation for Ca plete 6/1/84
reactor building dcme

1

:68 3.8.6 - Reactor building foundation mat Cmplete 6/1/84
contact pressures

',
..

'
s .

,

|^
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ATTACHMENT 1 (Cont'd)

DSER R. L. MIITL TO
OPEN SECTICN A. SCHWENCER

LTG NUMBER SUEL7ECT STATUS IEITER DATED

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

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

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

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

73 3.8.6 ASHSD dome nodel load inputs Cmplete 6/1/84

74 3.8.6 Tornado depressurization Cmplete 6/1/84

75 3.8.6 Auxiliary building abr tmal pressure Caplete 6/1/84

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

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

78 3.8.6 Dead load calculations Caplete 6/1/84

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

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

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

82 3.8.6 Review of seismic Category I tank Cmplete 6/1/84
design

83 3.8.6 Factors of safety for drywell Caplete 6/1/84
buckling evaluaticri

84 3.8.6 Ultimate capacity of containment Cmplete 6/1/84
(materials)

85 3.8.6 toad conibination consistency Caplete 6/1/84

M 004 90/12 6 - gs
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ATTACHMENT 1 (Cont'd)

DSER R. L. MITIL TO

OPEN SE)CTION A. SGWENCER.

ITEM NUMBER SUBJECT STATIJS IIITER DATED

86 3.9.1 Cmputer code validation Open

87 3.9.1 Infomation on transients Open

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

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

90 3.9.2.1 Vibration penitoring g egram during Cmplete 7/18/84
testing

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

92 3.9.2.2 Triple flued-head contairment Cmplete 6/15/84
penetrations

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

94 3.9.3.2 Desicy. of SRVs and SRV discharge Cmplete 6/29/84
piping

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

96 3.9.3.3 IE Information Notice 83-80 Cmplete 6/15/84

97 3.9.3.3 Buckling criteria used for cmponent Cmplete 6/29/84
supports

98 3.9.3.3 Design of bolts Cmplete 6/15 /84

99a 3.9.5 Stress categories and limits for Cmplete 6/15/84
core support structures

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

100a 3.9.6 10CER50.55a paragraph (g) Cmplete 6/29/84

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

DSER R. L. MIT11 TO
OPEN SECTICN A. SCHWINCER
ITEM NUMBER SUELTECT STATUS LETTER DATED

100b 3.9.6 10CFR50.55a paragraph (g) Open
,

101 3.9.6 PSI and ISI programs for pumps and Open
,

valves

102 3.9.6 Leak testing of pressure isolation Couplete 6/29/84
valves

103al 3.10 Seismic and dynamic qualification of open
mechanical and electrical equipnent

103a2 3.10 Seismic and dynamic qualification of open
mechanical and electrical equipment -

103a3 3.10 Seismic and dynamic qualification of Open
mechanical and electrical equipnent

103a4 3.10 Seismic and dynamic qualification of Open
mechanical and electrical equignent

103a5 3.10 Seismic and dynamic qualification of open
mechanical and electrical equipnent

103a6 3.10 Seismic and dynamic qualificatic of open
mechanical and electrical equipment

103a7 3.10 Seismic and dynamic qualification of open
mechanical and electrical equipnent

103bl 3.10 Seismic and dynamic qualification of Open
mechanical and electrical equipnent

103b2 3.10 Seismic and dynamic qualification of Open
mechanical and electrical equipnent

103b3 3.10 Seismic and dynamic qualification of open
mechanical and electrical equipment

103b4 3.10 Seismic and dynamic qualification of open
mechanical and electrical equipnent

103b5 3.10 Seismic and dynamic qualification of open
mechanical and electrical equipment

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

DSER R. L. MITIL TO
CPEN SECTION A. SGWENCER

ITEM NUMBER SUBJECT STATUS LETTER DATED

103b6 3.10 Seismic aM dynamic qualification of open
mechanical ard electrical equipnent

103cl 3.10 Seismic and dynamic qualification of Open
mechanical and electrical equipment

103c2 3.10 Seismic and dynamic qualification of open
mechanical and electrical equipment

103c3 3.10 Seismic ard dynamic qualification of Open
mechanical and electrical equipment

103c4 3.10 Seismic and dynamic qualification of Open
mechanical and electrical equipment -

104 3.11 Environmental qualification of NBC Action
mechanical and electrical equipment

105 4.2 Plant-specific mechanical fracturing Ccmplete 7/18/84
analysis

106 4.2 Applicability of seismic andd T.OCA Ccmplete 7/18/84
loading evaluation

107 4.2 Minimal post-irradiation fuel Cmplete 6/29/84
surveillan program

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

109a 4.4.7 TMI-2 Item II.F.2 Open

109b 4.4.7 7.I-2 Item II.F.2 Open

110a 4.6 Eunctional design of reactivity Cmplete 7/27/84
control systems

110b 4.6 Functional design of reactivity Ccmplete 7/27/84
control systens

lila 5.2.4.3 Preservice inspection program Cm pM te 6/29/84
(cmponents within reactor pressure

'boundary)

M P84 80/12 9 - gs
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ATIACHMENT 1 (Cont'd)

R. L. M1TIL 'IODSER-
A. SCHWENCEROPEN SECTICH

ITEM NUMBER SUBJECT STATUS IEITER DATED

111b 5.2.4.3 Preservice inspection program Cmplete 6/29/84
(wwants within reactor pressure
boundary)*

llic 5.2'.4.3 Preservice inspection program Canplete 6/29/84
(cmponents within reactor pressure
boundary)

ll2a 5.2.5 Reactor coolant pressure boundary Cmplete 7/27/84
leakage detection

ll2b 5.2.5 Reactor coolant pressure boundary Cmplete 7/27/84-
leakage detection

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

112d 5.2.5 Peactor coolant pressure boundary Cmplete 7/27/84
leakage detection

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

113 5.3.4 GE procedure applicability Cmplete 7/18/84

114 5.3.4 Cmpliance with NB 2360 of the Summer Cmplete 7/18/84
1972 Aodenda to the 1971 ASME Code

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

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

1 17 5.3.4 Cmpliance with NB 2332 of Winter 1972 Open
Addenda of the ASIE Code

118 5.3.4 Isad factors and neutron fluence for Open
surveillance capsules

M P84 80/12 10- gs
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ATTACHMENT 1 (Cont'd_)

R. L. MITIL TODSER
A. SOlWENCER (OPEN SECTION

ITEM NUMBER SUBJECT STATUS LETTER DATED

119 .6. 2 TMI item II.E.4.1 Cmplete '6/ 29/ 84

120a 6.2 TMI Item II.E.4.2 Open ;

120b 6.2 TMI Item II.E.4.2 Open

121 6.2.1.3.3 Use of NURE-0588 Cmplete 7/27/84

122 6.2.1.3.3 Temperature profile Cmplete 7/27/84

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

124a 6.2.1.5.1 RPV shield annulus analysis Cmplete . 6/1/84

124b 6.2.1.5.1 RPV shield annulus analysis Cmplete 6/1/84

124c 6.2.1.5.1 RPV shield annulus analysis Cmplete 6/1/84

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

126a 6.2.1.6 Redundant position indicators for Open
vacuum breakers (and control rom
ala ms)

126b 6.2.1.6 Redundant position indicators for Open

vacuum breakers (and control rom
alams)

1 27 6.2.1.6 Operability testing of vacum breakers Cmplete 7/18/84

1 28 6.2.2 Air ingestion Cmplete 7/27/84

1 29 6.2.2 Insulation ingestion Cmplete 6/1/84

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

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

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

R. L. MITIL TO
DSER

A. SCHWENCER
OPEN SECTION
ITEM NUMBER SURTECT STATUS LETTER IATED

132 6.2.4 Containnent isolation review Canplete 6/15/84

133a 6.2.4.1 Contairment purge sys'te Open

133b 6.2.4.1 Containnent purge system Open

133c 6.2.4.1 Containment purge systen Open

134 6.2.6 Containnent leakage testiry Canplete 6/15/84

135 6.3.3 LPG and LPCI injection valve Open

interlocks

136 6.3.5 Plant-specific IfCA (see Section Canplete ' 7/18/84
15.9.13)

137a 6.4 Control roon habitability Open

137b 6.4 Control roon habitability Open

137c 6.4 Control roan habitability Open

138 6.6 Preservice inspection program for Canplete 6/29/84
Class 2 and 3 canponents

139 6.7 MSIV leakage control system Canplete 6/29/84

140a 9.1.2 Spent fuel pool storage Canplete 7/27/84

140b 9.1.2 Spent fuel pool storage Cacplete 7/27/84

140c 9.1.2 Spent fuel pool storage Catplete 7/27/84

140d 9.1.2 Spent fuel pool storage Canplete 7/27/84

141a 9.1.3 Spent fuel cooling ard cleanup Cauplete 8/1/84
system

141b 9.1.3 Spent fuel coolirg and clesmp Complete 8/1/84
system

141c 9.1.3 Spent fuel pool cooling ard cleanup Canplete 8/1/84'

system

M P84 80/12 12- gs
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ATTACHMENT 1 (Cont'd)
'R. L. M1TIL TOD6ER

A. SGWENCER
CPEN SECTION
ITEN NUMBER SUBJECT STATUS LETTER DATED

141d 9.1.3 Spent fuel pool cooling and cleanup couplete 8/1/84
system

141e 9.1.3 Spent fuel pool cooling and cleanup complete 8/1/84
system

141f 9.1.3 Spent fuel pool cooling ard cleanup Complete 8/1/84
system

1414 9.1.3 Spent fuel pool cooling and cleanup Cauplete 8/1/84
system

142a 9.1.4 Light load handling systen (related Closed 6/29/84
to refueling) (5/30/84 --

Aux.Sys.Mtg.)

142b 9.1.4 - Light load handling systen (related Closed 6/29/84
to refueling) (5/30/84-

Aux.Sys.Mtg.)

143a 9.1.5 overhead heavy load handling Open

143b 9.1.5 Overhead heavy load hardling open

144a 9.2.1 Station service water system open

144b 9.2.1 Station service water system Open

144c 9.2.1 Station service water systen open

145 9.2.2 ISI program ard functional testing Closed 6/15/84
of safety and turbine auxiliaries (5/30/84-
cooling systems Aux.Sys.Mtg.)

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

Aux.Sys.Mtg.)

147a 9.3.1 Canpressed air systens Complete 8/1/84

147b 9.3.1 Ccmpressed air systems Complete 8/1/84

M P84 80/12 13- gs
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ATTACHMENT 1 (Cont'd)

DSER R. L. MITIL TO
OPEN SECTION A. SCHWENCER

ITEM NUMBER SUBJECT STATUS LETTER DATED

147c 9.3.1 Cmpressed air systes Cmplete 8/1/84

147d 9.3.1 cmpressed air systes Comolete 8/1/84
148 9.3.2 Post-accident smpling system Open

(II.B.3)

149a 9.3.3 Equipment and floor drainage system Ccnplete 7/27/84

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

150 9.3.6 Primary containment instrument gas Complete 8/1/84
systm

'

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

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

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

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

154 9.5.1.4.a Metal roof deck construction Cmplete 6/1/84
classificiation

155 9.5.1.4.b Ongoing review of safe shutdown NRC Action
capability

156 9.5.1.4.c Ongoing review of alternate shutdown NRC Action
capability

157 9.5.1.4.e Cable tray protection Open

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

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

160 9.5.1.5.b Fire water pump capacity Open

|
l
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ATTACHMENT 1 (Cont'd)

R. L. MITIL 'IODSER
A. SOINENCER

OPEN SECTICN
| ITEM NUMBER SUR7ECT STA'IUS IEITER DATED

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

162 9.5.1.5.c Deluge valves Cmplete 6/1/84

163 9.5.1.5.c Manual hose station pipe sizing Cmplete 6/1/84

164 9.5.1.6.e Remote shutdown panel wntilation Cmplete 6/1/84

165 9.5.1.6.g Emergency diesel generator day tank Cmplete 6/1/84
protection

166 12.3.4.2 Airborne radioactivity nonitor Cmplete 7/18/84
5:ositioning ,

167 12.3.4.2 Portable continuous air acnitors Cmplece 7/18/84

168 12.5.2 Equipnent, training, and grocedures Cmplete 6/29/84
for inplant iodine instrumentation

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

170 13.5.2 Procedures generation package Cmplete 6/29/84
sutznittal

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

172 13.5.2 PGP Ccmuitment Cmplete 6/29/84

173 13.5.2 Procedures cowring abnormal releases Cmplete 6/29/84
of radioactivity

174 13.5.2 Resolution explanation in FSAR of Cmplete 6/ 15 /84-
'IMI Items I.C.7 and I.C.8

175 13.6 Physical security Open

176a 14.2 Initial plant test program open

M P84 80/12 15- gs
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ATTACHMENT 1 (Cont'd)

DSER R. L. MITIL TO
CPEN SECTION A. SOMENCER
ITEM NUMBER SUBJECT STATUS IEITER DATED _

176b 14.2 Initial plant test program Open
|

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

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

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

176f 14.2 Initial plant test program Open

176g 14.2 Initial plant test program Open

176h 14.2 Initial plant test program Open

1761 14.2 Initial plant test program Cm plete 7/27/84*

177 15.1.1 Partial feedwater heatirg Cmplete 7/18/84

178 15.6.5 LOCA resulting frm spectrum of NRC Action
postulated p%ing breaks within RCP

179 15.7.4 Radiological consequences of fuel NBC Action
handling accidents

180 15.7.5 Spent fuel cask drop accidents NRC Action

181 15 .9.5 TMI-2 Item II.K.3.3 Cmplete 6/ 29/ 84
.

182 15.9.10 TMI-2 Item II.K.3.18 cmplete 6/1/84

183 18 Hope Creek DCRDR Open

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

185 7.2.2.2 Trip system sensors ard cablirg in Cmplete 6/1/84

|
turbine building

186 7.2.2.3 Testability of plant protection ogen
systems at power

!

! M P84 80/12 16- gs |
1
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ATTACHMENT 1 (Cont'd)

DSER R. L. MIT1L TO
OPEN SECTION A. SQiWENCER

ITEM NUMBER SUBJECT STATUS LETTER DATED

*

187 7.2.2.4 Lif ting of leads to perform surveil- Open
1ance testing

'

188 7.2.2.5 Setpoint methodology complete 8/1/84

189 7.2.2.6 Isolation devices complete 8/1/84

190 7.2.2.7 Regulatcry Guide 1.75 Complete 6/1/84

191 7.2.2.8 Scram discharge volune Cmplete 6/29/84

192 7.2.2.9 Reactcr mc& switch Ccznplete 6/1/84

193 7.3.2.1.10 Manual initiation of safety systens complete 8/1/84

194 7.3.2.2 Standard review plan deviations Ccunplete 8/1/84
(Rev 1)

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

195b 7.3.2.3 Freeze-protection / water filled complete 8/1/84
instrtment and sampling lines and
cabinet temperature control

196 7.3.2.4 Sharing of ccanon instrument taps complete 8/1/84

197 7.3.2.5 Microprocessce, multiplexer and Cmplete 8/1/84
cmputer systems (Rev 1)

198 7.3.2.6 TMI Item II.K.3.18-AD3 actuation Open
.

199 7.4.2.1 IE Bulletin 79-27-Ims of non-class complete 8/1/84
IE instrumentation and control power
system bus during cperation

200 7.4.2.2 Renote shutdown system Cmplete 6/1/84
,

1

201 7.4.2.3 RCIC/HPCI interactions Open
j

| 202 7.5.2.1 Isvel measurement errors as a result Open
of environmental temperature effects
on level instrumentation reference
leg

M P84 80/12 17- gs
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ATTACHMENT 1 (Cont'd)

DSER R. L. MITIL T

OPEN SECTION A. SCHWENCER

ITEM NUMBER SUBJECT STATUS IEITER DATED
.

203 7.5.2.2 Regulatory Guide 1.97 Open

204 7.5.2.3 TMI Item II.F.1 - Accident nonitorirg complete 8/1/84

205 7.5.2.4 Plant pro ss cmputer syste Ccmplete 6/1/84

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

207 7.7.2.1 HELBs ard consequential control system Open
failures

208 7.7.2.2 Multiple control syste failures complete gfijg4

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

2 10 7.7.2.4 Transient analysis recordirg system Cmplete 6/1/84
~

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

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

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

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

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

212 4.5.2 Reactor internals materials Cmplete 7/27/84

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

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

215 10.3.6 Main steau and feedwater system Calplete //27/84
materials

216a 5.3.1 Reactor wssel materials Cm olete 7/27/84

i

M P84 80/12 18- gs

!

'

. - - . ._.



- . . |

P

.

I

l

ATIACHMENT 1 (Cont'd)

DSER R. L. MITIL TO
TEN SECTION A. SOlWENCER

ITEM NUMBER SUBJECT STATUS LEITER DATED

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

2 17 9.5.1.1 Fire protection organization Open

218 9.5.1.1 Fire hazards analysis Cmplete 6/1/84

219 9.5.1.2 Fire protection administrative Cmplete 8/1/84
controls

220 9.5.1.3 Fire brigade and fire brigade Complete 8/1/84
training

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

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

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

224 8.2.2.4 Comon failure mode between onsite Complete 8/1/84
and offsite power circuits

225 8.2.3.1 Testability of autmatic transfer of Complete 8/1/84
power frm the normal to preferred
power source

226 8.2.2.5 Grid stability Cmplete 8/1/84

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

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

|

229 8.3.1.1(2) Basis for using bus voltage versus Complete 8/1/84 |
actual connected load voltage in the l

voltage drcp analysis

230 8.3.1.1(3) Clarification of Table 8.3-11 Cmplete 8/1/84

M P84 80/12 19- gs
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ATIACHMDTr 1 (Cont'd)

R. L. MITIL TODSER
A. SCHWENCEROPEN SECTICN

ITEM NUMBER SUETECT STATUS IEITER DATED

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

232 8.3.1.l(5) Ioad configuration used for the Cmplete 8/1/84
voltaqe drop analysis

233 8.3.3.4.1 Periodic systen testing Complete 8/1/84

234 8 .3 .1.3 Capacity and capability of onsite Complete 8/1/84
AC power supplies and use of ad-
ministrative controls to prevent
overloading of the diesel generators

235 8.3.1.5 Diesel generators load acceptance Catolete - 8/1/84
test

236 8.3.1.6 Conpliance with position C.6 of Complete 8/1/84
BG 1.9

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

238 8.2.2.7 Sequencing of loads cn the offsite Complete 8/1/84
power systen

239 8 .3 .1.8 Testing to verify 80% mininun Open
voltage

240 8.3.1.9 Ccapliance with BIP-PSB-2 Cmplete 8/1/84
,

241 8.3.1.10 Load acceptance test after prolonged Open
no load operation of the diesel
generator

242 8.3.2.1 C apliance with position 1 of Regula- Complete 8/1/84
tory Guide 1.128

243 8.3.3.1.3 Protection or qualification of Class Cmplete 8/1/84
lE equipment from the effects of
fire suppressicn systems

244 8.3.3.3.1 Analysis and test to demonstrate Cmplete 8/1/84
;
' adequacy of less tnan specified

separaticn

i

M P84 80/12 20- gs
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ATTACHMENT 1 (Cont'd) |
;

R. L. MITIL TODSER
A. SCHWENCEROPEN SECTICH .

STATUS LETTER DATEDITEM NUMBER SURTECT

245 8.3.3.3.2 The use of 18 versus 36 inches of Cmplete 8/1/84
separation between raceways

246 8.3.3.3.3 specified separaticn of raceways by Cmpletc 8/1/84
analysis and test

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

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

-

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

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

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

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

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

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

loads

| 255 8.3.2.2 Battery capacity Cmplete 8/1/84

256 8.3.2.3 Automatic trip of loads to maintain Open
sufficient battery capacity

,

|
!

I

M P84 80/12 21- gs
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ATIACHMENT 1 (Cont'd) ;

1

R. L. MrITL 'IODSER
A. SCHWENCEROPDi SECTICN

ITEM NUMBER SUR7ECT STKIUS IEITER DATED

257 8.3.2.5 Justification for a 0 to 13 second Camplete 8/1/84 :

load cycle

258 8.3.2.6 Design and qualification of DC Complete 8/1/84
system loads to operate between
mininun and maxinun voltage levels

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

260 8.3.3.3.5 Use of a single breaker tripped by Camplete 8/1/84
a IDCA signal used as an isolation
device -

261 8.3.3.3.6 Automatic transfer of loads and Cauplete 8/1/84
interconnecticn between redundant
divisions

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

'IS-2 4.4.4 Single recirculaticn loop operation Open

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

TS-4 4.4.6 Loose parts monitoring system Open

TS-5 4.4.9 Natural circulaticn in normal Open
operation

TS-6 6.2.3 Secondary containment negative Open

pressure

TS-7 6.2.3 Inleakage and drawdown time in Open

secondary containment

TS-8 6.2.4.1 Leakage integrity testing Open

TS-9 6.3.4.2 EECS subsystem periodic ccuponent Open
testing

TS-10 6.7 MSIV leakage rate ;

,
J

M P84 00/12 22- gs
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ATTACHMENT 1 (Cont'd) |

DSER R. L. MITIL 'IO
OPDi SECTICH A. SCHWENCER

ITEM NUMBER SUBJECT STATUS LETTER DATED

TS-11 15.2.2 Availability, setpoints, and testing open
of turbine bypass systen

TS-12 15.6.4 Primary coolant activity

LC-1 4 .2 Fuel rod internal pressure criteria Complete 6/1/84

If-2 4.4.4 Stability analysis submitted before Open
second-cycle operation

.

M P84 80/12 23- gs
*
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ATTACHMENT 2 DATE: 8/1/84

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 13.3.1
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
i 11.2.1
l 11.2.2,

11.3.1
11.3.2

CT:db

MP 84 95/03 01
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; ATTACHMENT 3
.

4

DSER |,

OPEN SBCTION |
.

ITEM NIMBER SUR7ECT !.

35 2.3.3 Upcyading of onsite netecrological f
~

~
'

measurements grogram (III.A.2) '

3b 2.3.3 Upgrading of onsite metecrological
i measurements grogram (III.A.2)
t

.

j 141a 9.1.3 Si/;nt fuel cooling and cleanup
system

141b. 9.1.3 Spent fuel cooling and cleanupg
' system

.i 141c 9.1.3 Spent fuel pooi cooling and cleanup
| system
.

141d 9.1.3 Spent fuel pool cooling and cleanup
system2

'
141e 9.1.3 Spent fuel pool cooling and cleanup

| system
1

1 141f 9.1.3 Spent fuel pool cooling and cleanup
systen

i
i 141g 9.1.3 Spent fuel pool cooling and cleanup

system

\, 147a 9.3.1 Capressed air systems
'

147b 9.3.1 Cmpressed air systems

147c 9.3.1 Ospressed air systems

147d 9.3.1 Ocupressed air systems
150 9.3.6 Primary contaimnent instriment gas

'
system

I): * 153 9.4.5 Engineered safety features ventila-

f j tion system
,

|
.

1

5
. . ,

;

! |

1

0
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ATTACHMENT 3 CONT'D :

DSER

OPEN. ,SECTICN .
. .. .

ITEM NUMBER SURTECT

~_

184 7.2.2.1.e Failures in reactor vessel level
1

sensing lines
|

188 7.2.2.5 Setpoint methodology

189 7.2.2.6 Isolation devices

193 7.3.2.1.10 Manual initiaticn of safety systems ,

i
194 7.3.2.2 Standard review plan deviations

195a 7.3.2.3 Freeze-Erotection/ water filled
' instrument and sampling lines and,

'

cabinet temperature control
'

195b 7.3.2.3 Freeze-protection / water filled
instrument and sampling lines and
cabinet temperature control

.

.

196 7.3.2.4 Sharing of ccanon instrument taps

197 7.3.2.5 Microprocesscr, nultiplexer and
3

camputer systems ;

i
199 7.4.2.1 IE Bulletin 79-27-Ioss of non-class :

IE instrumentation and control power ?

system bus dring cperation

204 7.5.2.3 'IMI Item II.F.1 - Accident monitoring
i

208 7.7.2.2 Multiple control system failures
|+

t
209 7.7.2.3 Credit for non-safety related systems i

in Chapter 15 of the FSAR '

219 9.5.1.2 Fire protection adninistrative
controls

220 9.5.1.3 Fire brigade and fire brigade
training

i ; 221 8.2.2.1 Physical separation of offsite
transmission lims

j ,

! 222 8.2.2.2 Design prtwisions for re-establish-
i ment of an offsite power source

| 223 8.2.2.3 Independence of offsite circuits
; between the switchyard and class IE

.

i buses

;

. . - - . - - ~ _ __ _ ._ ._ . _ _ . _ _ _ _
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ATTACHMENT 3 CONT'D

DSER
OPl!N SECTIGi.- ..

224 8.2.2.4 t'mmnn failure mode between onsite .'

and offsite power circuits

225 8.2.3.1 Testability of autanatic transfer of
power from the normal to preferred
power source

226 8.2.2.5 Grid stabilityi

227 8.2.2.6 Capacity and capability of offsite
circuits

8.3.1.1(1) Voltage drop during transient condi-228
tions

229 8.3.1.l(2) Basis for using bus voltage, versus
actual connected load voltage in the
voltage drop analysis

8.3.1.l(3) Clarificatior't-of Table 8.3-11
~ ~~

230

8.3.1.l(4) Undervoltage trip setpoints231'

8.3.1.1(5) Ioad configuration used for the232
., voltage drop analysis

233 8.3.3.4.1 Periodic system testing
'

234 c 8.3.1.3 Capacity and capability of onsite
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

test
.

236 8 .3.1.6 Coupliance with position C.6 of
IG 1.9

237 8.3.1.7 Decription of the load sequencer

238 8.2.2.7 Sequencing of loads on the offsite
Power system

:

240 8.3.1.9 Caspliance with WPSB-2

!

|

l
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ATTACHMENT 3 CONT'D~ l

|
;

DSER
OPEN SBCIIW

- ITEM NUMBER ' SUETECT

242 8.3.2.1 Otzspliance with position 1 of Regula- i

tory Guide 1.128 |

243 8.3.3.1.3 Protection or qualification of Class
1E equipment from the effects of
fire suppression systems

244 8.3.3.3.1 Analysis and test' to denwvistrats
adequacy of less than specified
separation

245 8.3.3.3.2 The use of 18 versus 36 inches of
separation between raceways

,

1

| 246 8.3.3.3.3 Specified separation of raceways by
j analysis and test

247 8.3.3.5.1 Capability of penetrations to with-
; stand long duration short circuits

at less than maxinnan or worst case
short circuit

248 8.3.3.5.2 Separation of penetration primary
and backup protections

249 8.3.3.5.3 The use of bypassed thermal overload
protective devices for penetration
protections

250 8.3.3.5.4 Testing of fuses in accordance with
R.G. 1.63

251 8.3.3.5.5 Fault current analysis for all
representative penetration circuits

252 8.3.3.5.6 The use of a single breaker to provide
penetration protection

253 8.3.3.1.4 Canmitment to protect all Class lE
equipnent from external hazards versus,

! only class lE equipnent in one division
|

254 8.3.3.1.5 Protection of class lE power supplies |

fran failure of unqualified class lE |

loads
|

255 8.3.2.2 Battery capacity

|

. - - -- . , _ - - - - - . . - - . -. . --- . - _ . . . ,, . . - - . , . . - _ . . _ . ,.
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ATTACHMENT 3 CONT'D.

DSER
OPEN SBCTION

. .. .

257 8.3.2.5 Justification for a 0 to 13 second '

load cycle i

258 8.3.2.6 Design and qualification of DC
.

system loads to operate between i

mininun and maxinun voltage levels
i

259 8.3.3.3.4 Use of an inverter as an isolation ;

device i

!260 8.3.3.3.5 Use of a single breaker tripped by,

I a IOCA signal used as an isolation
device

'
261 8.3.3.3.6 Autcmatic transfer of loads and

interconnection between redundant
divisions

,

||

6

?

&

f
,

!

i

|

|

.
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'f ATTACHMENT 3 (cont'd)'

!
;

DSER
ISECTION

&

OPEN ITEM NUMBER SUBJECT

'}
Question 430.95 9.5.4 -

430.96 9.5.4 -

) 430.100 9.5.5 -

+
430.101 9.5.5 -

-

i
430.104 9.5.5 -

.J
430.112 9.5.5. -

430.115 9.5.6 -

430.116 9.5.6 -

430.117 9.5.6 -

430.120 9.5.2 -

.

430.122 9.5.6 -

430.125 9.5.7 -

430.127 9.5.7 -

430.128 9.5.7 -'

430.131 9.5.7 -

430.133 9.5.7 -

430.136 9.5.7, 7.5.5 -

430.140 9.5.8 -

430.141 9.5.8 -

430.142 9.5.8 -

430.143 9.5.8 -

430.144 9.5.8 -

430.148 9.5.8 -

430.152 10.2 -

430.164 10.4.1.4 -

430.166 10.4.4 -

430.167 10.4.4.4 -

DJD: sal
8/1/84
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ATTACHMENT 3 (cont ' d),

! '

I
,t.

.|
1
] DSER

SECTION
'i

,i OPEN ITEM NUMBER SUBJECT

4
,

'

:1
'; Question 430.61 8.3 -

.)
.t (i 430.62 8.3 -

; I

1 430.63 8.3 -

.) i

430.64 8.3j z; -

,j 430.65 9.5.2
'

-

i 430.66 9.5.2 -

)! 430.68 9.5.2 -

430.69 9.5.2 -

l 430.70 9.5.3 -

430.71 9.5.3 -

430.72 9.5.3 -

430.73 9.5.3 -

430.74 9.5.3 -

.

430.76 9.5.4 -

430.78 9.5.4 -

430.80 9.5.4 -

430.81 9.5.4 -

430.82 9.5.4 -

430.83 3.2 -

430.86 9.5.4 -

430.87 9.5.4 -

430.88 9.5.4 -

430.90 9.5.4 -

' 430.92 9.5.4 -

.

430.93 9.5.4 -

430.94 9.5.4 -

1

|

| |'
:

f
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OsER Ope, Item No. 3aab (section 2.3.3).

, . f c .-
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3
Upgrading of Onsite Meteorological Mensuremen00 Program (III.A.2)j ,- .

|-

|i
7

To address the meteorological requirements for emergency preparedness planning
'

outlined in 10 CFR 50.47 and Appendix E to 10 CFR 50, the applicant will be
E> '5 m quired to upgrade the operational meteorological measurements program tor

meet the critaria in NUREG-0654, Appendix 2 " Criteria'for Preparation and
EvaluationofRadiologicalEmehencyResponsePlansandPreparednessinSup-

~

port of Wuclear Power Plants." The upgrades must be in accordance with the.-

schedule of' NUitEG-0737. III. A.2, " Clarification of TMI Action Plan Require-

sehts,'' or its supplements. The inedrporation of current meteorological data
into a real-time atmospheric dispersion model for dose assessments will also
be considered as part of the upgraded capability.,

' _ Response
-

FGr the inform.ation requested above, see revised Question Response
4 51.6,- FSAR Section 2.3.3. 3 and Table 2.3-29a, b and c.
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00ESTION 451.6

Section 2.3~.2 provides comparisons of meteorological data
collected at the Hope Creek site with date collected at the
National Weather Service station at Wilmington, Delaware to
determine the representativeness of "the key meteorological ,

parameters crucial to the safety,dditional meteorological dataoperation, and honstruction of
I

|Hope Creek Generating Station." A '

have also been collected on Artificial Island since 1969 in
cDpport of construction and operation of the Salem Nuclear Power

These data can also be compared to data for Hope Creek if |
Plant.different metforological measurements programs are in use for
cach Nuclear Pover Plant.

c) Provide comparisons of annual wind direction frequencies at
the 33-ft, 150-ft, and 300-ft for both the Salem and Hope
Creek facilities for the available period of record.
Include the number of valid observations and the total
possible observations for each period of record.

b) Provide comparisons of annual atmospheric stability
distributions (Pasquill stability classes A-G) based on the
measurement of vertical temperature gradient between the
300-ft and 33-ft levels and between the 150-ft and 33-ftlevels for both the Salem and Hope Creek facilities for the
available period or record. Include the number of valid
observations and the total possible observations for each
period of record.

RESPONSE

a) Annual wind direction frequencies at the 33 ft, 150 ft, and
300 ft levels observed during June 1969 to May 1971 (SGS

are Jhown ir Table 451.6-1. The 150 ftpreoperational data)
wind distribution was derived from January 1970 to May 1971
data. Annual wind direction distributior. for the same three
levels for the period January 1977 to December 1981 are
presented in Tables 451.6-2, 451.6-3 and 451.6-4,
respectively. ;

3 N5527 4 | l

COMPARISONS

|
33 feet

Highest wind direction frequencies from the period 1969 to 1971
(SGS) compare favorably with those from 1977 to 1981 (HCGS). The

site has a bimodal distribution. SGS data shows the highest
BCGSfrequency of wind directions are SE-SSE-S and W-WNW-NW.Frequencies other than these modesdata shows the same pattern. For allare evenly distributed throughout the compass points.

individual years, the data recovery rates are above 90 percent.c

' s

451.6-1 Amendment
'

'
EsER OPEN ITEN J
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INSERT A

Data collection for the period of 1969 to 1971 was from a
.

tower located 1400 feet north of the Hope Creek Reactor

Building at a latitude of 39 degrees, 28 minut'es,13 seconds

north, and a longitude of 75 degrees, 32 minutes,12 seconds .

|

. 1
*

- This tower was originally located to su) port preoper-west.

ational data collection for the Salem Stations. The tower
I

was relocated to the existing location to f acilitate the
'

I

construction of the Hope Creek Station and the cooling I
i

tower,

M P84 93/04 3-dh

;

I

|

|

1

|

)
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Honthly and annual joint frequency distributions of wind speed
cnd direction, based on atmospheric stability classes, are
referenced in Section 2.3.2.1.1. The 5-year data base containing
hourly site meteorological data from January 1977 to December
1981 was used as input in the analysis.

- - ,

2.3.3.3 Operational Data Display
|

~ ~

The meteorological parameters required by Regult. ory Guide 1.97
will be incorporated in the data base to be included on the
control room integrated display system (CRIDs) computer. The
display of those parameters will be available as part of the
display function along with all other related Regulatory Guide
1.97 variables.

The radiation monitoring system central radiation processor (CRP)
ccrputer will provide 15-minute average meteorological monitoring
system parameters. The parameters available for display are
33-ft wind speed and wind direction, 150-ft wind speed and wind
direction, 300-ft wind speed and wind direction, delta-

i temperature stability indicators between 300- and 33-ft and 150-
and 33-ft, as well as precipitation, barometric pressure, solart

radiation, and ambient temperature at 33 ft.

Atmospheric transport and diffusion during normal operation will
be calculated by the CRP. A method for determining atmospheric
transport and diffusion throughout the plume exposure emergency
planning zone during emergency conditions is being developed.
19 seng i5

'

2.3.4 SUORT-TERM DIFFUSION ESTIMATES

2.3.4.1 Obiective
.

The objective is to provide conservative and realistic short-term
estimates of relative concentration (X/0), at both the site
bcundary and the outer boundary of the low population zone (LPZ)
following a hypothetical release of radioactivity from H'15. The
essessment is based on the results of atmospheric diffus 1
medeling and onsite meteorological data.

A ground-level accidental radionuclide release from HCGS is
cnalyzed at various distances. Conservative and realistic K/0
values at the exclusion area boundary (EAB) are derived for the

2.3-27 Amendment |
.3osan ornt Irme 1

i
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The postoperational data collection program will i
'

-consist of an enhancement to the preoperational
.-

program. The enhancement consists of a primary
and backup data acquisition system (DAS) and a
communication computer. A diagram of the system
configuration is provided in Figure 2.3-6. A list
of the system hardware components ie $abulated on
Table 2.3-29a. There are no changes tb the
meterological . tower, sensors, power supply. strip
chart recorders, or translator. cards. The rain
gauge has been changed from a weighing bucket to a "

.

tipping bucket which meets the NRC criteria of
measuring .01 inches of precipitation. This -

change has been incorporated in Table 2.3-29.
;

-The primary and backup DAS are configured with
identical hardware. Each DAS consists of a |

Hewlett-Packard 9826a Computer, 3497A Data
Acquisition / Control Unit, and a Dames & Moore
transient protection system. Each DAS is provides
with two communication ports, one as a link to the
communications computer, and the other for direct
dial-up capability . Each DAS provides for up to
seven days of fif teen minute averages. The pri-
mary DAS collects data from the meterological
parameters listed in Table 2.3-29. The backup
DAS collects wind speed and direction from the the
three tower elevations and two delta T's, as well
as the backup meterological tower. The data
acquisition system calculate a sigma theta for

. each of' the three level wind directions.
The communications computer which consists of a
DEC PDP 11/23 computer and RX02 dual disk drive.
The communications computer is configured with
nine I/O ports. ~5e I/O ports support data
transfer / interrogation with the Salem Control Room ~

the Hope Creek Radiation Monitoring System via a
meteorological system link (which incorporates a
HP9915 computer) as well as three dial up ports.
The communication computer also supports a display
unit in the the Hope Creek EOF as well as communi-
cation to the primary and backup DAS.

System accuracy is presented on Tables 2.3-29b and
2.3-29c.

,

. |

I

|
'

M P84 93/04 1-dh

-
;

M n O M ~I N j

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



.

.

lussar &

hM) 2

The postoperational data collection program also
includes an additional meterological tower identi-
fies as a backup meterological tower, consistingThe backup tower isof a lo meter telephone -poll.
located aproximately 500 fdet south et the primaryBackup meterolo-s

meterological monitoring tower.
gical data provides wind epeed, wind direction, Backup meteorological
and a computed sigma theta.
data' provides wind speed and wind direction and a_

computer sigma theta.
&ses

y rcolececle% pearo rS
h CRP ds

emas g o ,a &.. s..em a

- .

RY:dh
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TABLE 2.3-29 (cont) Page 3 of 3
.

i me W Abese
e Semoed Enrameter Recorded Forameter Instr- - .t and Characteristic Stria Bomroen

' 33 used speed wind speea C11 met - se> del 011, 3 cap asterlaae = Angesi

en - ter. Threshold 0.6 aph,' Nadet LESS
distance conount <5 f t,'

operating range O to 110 mph,
accuracy ais or 0.15 mph,,

I etichever le greater

Nime direction Wind direction cliest - h:>ael 012-10 wia4 meter 11me - Regos
vane. Thresholo 0.75 mph, Itodel ES3S

; distance constant <3.3 ft,

1 damping ratio 0.0 .

!
4

Temposetero-ditferential
T300 *T33 e e a
Tt %3ser

f Dow Dew point BG6G Model SM 110 accuracy +0.5*F 10eetsemise M113
I

Steposetese-amident * Temperature C11 met - **) del 016-1 peotor- Emede S Northreep''

aspirated temperature shield eW, .

' with client 015-3 thermister Italt&-Weset
!

" accuracy x0.15*C *

| 4 Bareestria presente Barometric pressure C11 met - Model 014-10 pressere Ester 11ae = Angs
transducer. Range 28-32 in. Ng II44e1 &' '

;
'

|
,

\

3 enamentt Rainfall ^^: ' 0 0 0 ' --a- ; rata ,_,J Boter11ae = Bagm
-

*/W R.~I. M oom Soz, 'T .rp.w Itodel &
D .c us t" A cc usac y a.o t **os s

|
- '

.

|
443 gespegetare taken as part of temperatere dif ferential messerement T co - T33 ,

3
I403 Staperatore taken as part of temperature 41f forential measurement T150 - T33 l'

433 Seized C11 met 015-3 thermister. Accuracy so.tec. |

|
.

DIER OPEN ITEM
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TABLE 2.3-29a
-

DATA ACQUISITION SYSTEM HARDWARE

' '
,,

MANUFACTURER MODEL QUALITY DESCRIPTION

Hewlett Packard 9826A 2 Computer
Hewlett Packard- 98256A 2 256K-Byte Memory y

Expans ion
Hewlett Packard 98626A 4 Serial Ports

Hewlett Packard 3497 2 Data Acquisition /
Control Unit

Hewlett Packard 44421A 2 20-Channel Analog
Multiplexor

Hewlett Packard 44425A 2 16-Bit Status Input
2 Transient ProtectionDames & Moore --

Modules (analog,
status, voltage
reference)

Hewlett Packard 9915 1 Computer

DEC 11/23 1 Computer

DEC RXO2 1 Disk Drive

DEC VT 103BA 1 CRT

DEC 1 Serial { rtsI
Bell 212A 5 Modem (1)ModemBell 202T 6

(1) Or equivalent modem

|
'

.
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TABLE 2.3-29b
1 #

SYSTEM MEASUREMEwr ERROR
.

DELTA TDtPERATUpt:

CosWONENT WIND SPEED WIP'O DIRECT 10N (300-33) t150-sJB TEMPENATURE DEWBOINT PRSCI N
samos (10nput (30 ment (100 m p toEcnEEst toEcnEEs cEt. sins) (otcpCEs cEt.slust ( ~ --*cCtLstus) t =r===1

senser f,0.15 _ .30 1 1.00 23 1 0.10 2 0.lu + 0.10 + 0.5 .61+ ,

,
e.est- - - =

Trene1ator f,0.21 + 0.21 + 0.21 0
,

, 0.co26 I 0.013 - =
SMR + 0.0035 f,0.0065 + 0.017 + 0.092 + 0.0026 +

settware 0 0 0 0.00 0 0 0 0 =

f
, .Other - - - - - - - -

Total * 0.3635 0.5165 1.227 + 3.092 + 0.1026 + 0.1926 3,0.113 1 0.518 .01

seasteue .

Error
1 '' .61Boot Sua , 0.21 0.37 1.02 3.00 + 0.103 + 0.lu) + 0.101

Sqisere Error

a.C. 1.23 0.5 0.5 - 5.0 + 0.15 2 0.15 1 0.5 + 1.5 .61
specificatten

.

(1) Instrumentation type and specification provided on Table 2.3-29 eM 2.3-29a. ; ,
1- >

(2) The instantaneous error for wind speed measurements. as s umi ng the individual component errors are ada'itive and indepeneont *(root see equere erset), le
within the B.C.1.23 specifications for all wind speeds less than 45 mph. The error of time averaged wind speeds will be less than the instantaneses
root see square error Ethis statement to applicable for all other parameters in this discuenton). The ref o re, for wind speeds coseidered to be met

,

critical for dispersion calculations, the eettmated error le well within the R.G. 1.23 specification.
,

RFTage
M 704 00/11 1-ge

.

4
\

*

1
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. Table 3.3 - 29c
ARTIFICIAL ISLAND DIGITAL DATA ACQUISITION SYSTEM ACCURACIES

The following system accuracies are based upon VENDOR accuracy specifications
and the following conditions: !

,
- ,

o L year calibration interval
o 5-1/2 digits displayed on DVM

_ o _ Auto Zero ON .

VOLTMETER ACCURACY ,

ERROR PERCENT PLUS RESOLUTION
RANGE (V) CF READING ERRCR IMV)

.015 .003.119999 -

1.19999 .015 .02

11.9999 .015 .L

PARAMETER ERROR

DAS INPUT
ERROR MAXIMUMa

DVM ENGINEERING CALCULATION DAS
' PARAMETER RANGE VOLTAGC UNITS POINT ERROR

Temperature 1.19999V 0-L.0V -30-+45'C 45'C 0.013*C
i Delta-Temperature 1.19999V 0-1.0V -5-+10*C 10*C 0.0026*C

Dew Point ll.9999V 0-5.0 -40-+100*F 100* F 0.022* F
Wind Speed 1.19999V 0-1.0V 0-100 mph 50 mph 0.0095 mph
Wind Speed 1.19999V 0-1.0V 0-100 mph 10 mph 0.0035 mph

4 Wind Speed 1.19999V 0-1.0V 0-100 mph 30 mph 0.0065 mph
Wind Of rection 1.19999V 0-1.0V 0-540' 540* 0.092*
Precipi tation 1.19999V 0-1.0V 0-1" 0.00=b-

Pressure 1.19999V 0-1.0V 28-32"Hg 32Hg 0.00068"Hg
Solar Radiation 1.19999V 0-1.0V 0-2Ly/ min 2Ly/ min 0.00034Ly/ min

aThe data acquisition system error is due entirely to HP-3497A instrument
error. Software calculations are computed to 12 signific nt digits.
Therefore, software error is negligible.

b
~

Precipitation is calculated using a step-function conversion technique with,

sufficient noise margin that an error of 0.00* is achievable over an entire
i calibration period interval.

-

. . . . . .. .
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DSER Open Ites No.141 (DSER Section 9.1.3)

SPENT FUEL FOOL COOLING AND CLEANUP SYSTEM,

s

The applicant has not provided a discussion of the maans to provide
cooling to the spent fuel pool af ter a safe shutdown earthquake
which fails the non-seismic Category I skimmer tanks in such a
manner as to plug the tank drains. Therefore, we cannot conclude

-

that this design satisfies the requirements of General Design Cri-
terion 2, " Design Bases for Protection Against Natural Phenomena,"
and the guidelines of Regulatory Guides 1.13, " Spent Fuel Storage i

Facility Design Basis," Positions C.1, C.7 and C.8, and 1.29,
" Seismic Design Classification," Positions C.1 and C.2.

The applicant has not adequately addressed the concern of high-
and moderate-energy piping system failures and the means to pro-

|
tect these systems (refer to Section 3.6.1 of this SER.) Thus,

; we cannot conclude that the requirements of General Design Cri-
terion 4, " Environmental and Missile Design Bases," and the guide-
lines of Regulatory Guide 1.13, Positions C.2, are satisfied.

The system is accessible for routine visual inspection of the
system components. Both fuel pool cooling pumps are required
to operate at all times to remove the maximum normal heat load.'

Thus, the cooling system does not meet the single failure cri-
terion. The applicant has not committed to include the portions
of the cooling and cleanup systems which are not normally operat-
ing in the inservice inspection and periodic functional testing

Theprograms a s de scribed in Se ctions 6.6 and 3.6.6 of the SRP.
applicant has not specified the frequency of the testing. Thus,

the r equi r eme n t s of Ge ne r a l Design Criterion 4 5, "I ns pe ct ion of
Cooling Water Systems," and 46, " Testing of Cooling Water Systems,"
are not satisfied.

The spent fuel pool cooling system will maintain the fuel pool'

water temperature at 135'F, with a heat load of 16.0 MBtu/ hour
based on decay heat generation from 3,668 fuel bundles (maximum
storage) and both cooling trains in operation. This is the normal

discharge from 15 fuel cycles. The spent fuel pool cooling system
consists of two pumps with a common suction line and a common dis-i

charge line, which feeds two heat exchangers with a common inlet
line and a common outlet line. Each pump and each heat ex cha nger
have a manual isolation valve on the inlet and manual isolation
valve on the outlet; thus, each component can be independently
isolated. If one pump or one pump and heat exchanger were not :

available under these conditions, the pool temperature would ex- |

coed the 140'F specified in the Standard Review Plan. The pool

cooling must maintain a pool temperature of less than 140*F with
|

any single active failure. ,

!

F67(1) 141-1
-

.
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it .can be concluded that the systems design meets the requirements
of GDC No. 4, " Environmental and Missile Design Bases", and the
guidelines of Regulatory Guide 1.13, Position C.2. For discussion
on moderate energy leakage 'in the common opent fuel pool cooling-

. pump discharge line, see response to Question 410.48.
,

;

The spent fuel cooling system does not p.erform a specific
.#

function in shutting down the reactor or in mitigating the
-

- consequences of an accident; therefore, does not meet the
criteria for being included in ASME BEPV Code Section XI
testing requirements.

:

As discussed below, there is no single active failure within the
FPCC system which will result in the loss of a FPCC heat exchanger.-

However, two system configurations (one FPCC Pump and two FPCC
heat exchangers and one FPCC pump and one FPCC heat exchanger)
have been evaluated as requested. The results are provided in

Table 141-1.

The evaluation indicates that in the event of a single active
2

fa ilure of one FPCC pump, the spent fuel pool temperature could'

reach 152*F, which exceeds the SRP 9.1.3 limit of 140*F. It
is conservatively estimated that the fuel pool temperature could
exceed 140*F for 26 days under these conditions. This is based
on worst-case assumptions. A maximum SACS water temperature of

;

95'F is assumed. In addition, a maximum accumulation of spent
fuel is assumed stored in the fuel po o l , i . e . , 16 consecutive'

ref uelings at 18 month intervals, to fill the high density racks
to their maximum capa city of 4084 spent fuel assemblies ( wh i ch
exceeds the SRP 9.1.3 requirements). It is also assumed that
the last 1/3 core is placed in the spent fuel pool as quickly as
practical after shutdown, i.e. 8 days. This is slightly longer

,

than the 150 hours recommended by SRP 9.1.3 and is based on the-

BWR se rvicing and re f ueling improvement program - Phase 1 Summary
;

Re port prepared by GE (NEDG-21860).

|
Review of Figure 9.1-5, Sheet 1 of 2, confirms that there is no ,

'

I si ngle a ct ive failure mechanism within the FPCC system which
will render one heat exchanger unavailable (e.g., inadvertent
valve a ct uation . ) . In addition, preventive maintenance on the'

FPCC heat exchangers can be scheduled prior to the refueling
outage to ensure the availability of both heat exchangers to

1 remove the calculated maximum normal heat load. The plate type

i
I

e

1

r67(1) 141-3

1

- . . _ _ . . .. ....... . ,
,
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,

'

I

h'est exchanger is a low maintenance component with long life i

,
'

gaskets that are expected to be replaced & bout every 5 years.
In addition, the manufacturer has performed a reliability and
maintainability analysis on the plate-type heat exchangers which
indicates that failures are extremely unlikely. Therefore,

- failure of one FPCC heat exchanger is not -considered to be a
credible event. Table 141-1 also provides the maximum pool
heatup rate for these postulated events. The time to reach
the maximum temperature is conservatively based on a constant-

heatup rate. l

. A single active failure of one of the SACS cooling loop inlet
valves to the FPCC system heat exchangers has also been evaluated.
This could ' render the FPCC system heat exchangens unavailable for
a short period of time. However, the fuel pool cooling is re-
established in a short period of time by either manually re-open-
ing the af fected valve or providing cooling from the standby SACS
loop. It is anticipated that the fuel pool heat-up rate during
this short period will not cause the fuel pool temperature to
exceed 1400F.

During normal operation, the of fsite doses from the fuel pool
are negligible. Elevating the fuel pool temperature to 152*F
or 174"F would result in a slight increase in the evaporation
rate. This slight increase would result in a slight increase
in the offsite doses, however, the doses would still be negli-
gible and well below the 100FR20 limits.

Lleva ted po ol tempc ra tur e will not cigt.;ficantly affcet tnc per-
formance of the f uel pool filter demineralizer. The only adverse
factor is a slightly reduced capacity for ion exchange. Up to
175"F, approximately a 10% reduction in run length of the deminer-
alization cycle is expected with no change in the filter capacity.

The res ponse to Question 410.46 has been revised to address the
j failure of one FPCC pump. As stated in Section 9.1.3.1.j, normal

makeup capability is provided to makeup evaporation losses and to
ensure that fuel pool cooling is maintained.

; FSAR Figure 9.1-5, Sheet 1 of 2, identifies the full flow by-pass
; lines around the non safety-related filter-demineralizer system
| (lO"-HBC-062, 6"-HBC-062, 6"-HCC-015). This mode of operation is

discussed in Section 9.1.3.2.3, and meets the requirements of
General Design Criterion 44, "Cooli ng Wa te r" .

FSAR Section 9.1.3.2.2.4 has been revised to provide'the requested
information on spent fuel pool sampling.

F67(1) 141-4
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TABLE 141-1
1
'

Single Active Failure Analysis for FPCC System-

s.
| | ;

System Configuration |
<

l
- I

Description 1 FPCC Pump 1 FPCC Pump | |

of Parameter | and 2 HX | and 1 HX |
' I i,

| I
'

( l i I
6 BTU /hr |6 BTU /hr | 16.1 x 10| 1. Normal Max. heat load | 16.1 x 10

| 1 1 I

| 2. Cooling Water (SACS) | 95'r | 95'F |

| Tempe rature | | |

| | |

3. Maximum Fuel Pool | 152*F | 174*F |

Tempe rature | | |

l i I

1.02*F/hr | 2.26*F/hr |
,4. Heat-up Rate

| | | 1

| S. Evaporation Rate | 2.13 gpm | 5.99 gpm i

I I I I

| 6. Time to reach the | 16.7 hrs | 17.3 hrs |

| Maximum Te pe rature | | !

| assuring the Fuel Pool | | |

| Tempe ra t ur e a t 135*F. | | |

|
| | |.

1

4

,

-- ----L__ _ - - - - ---___ __. _ _ _ _ _ _ _ , _ _ , _ , . _ _ _ _ _ . __



, -
. . __. .-

e

a

HCGS FSAR-

1

'
!

b. The FPCC system cooling loop (consisting of skimmers,
surge tanks, fuel pool. cooling pumps, fuel p 1 heat

,

eEchangers, and interconnecting loop piping) and the
emergency fuel pool water makeup 4 1 ping are designed to
meet Seismic Category I requirements, except for the
surge tanks. The surge tanks are of non-Seismic
Category I design, but are embedded in a Seismic

- - Category I concrete structure that provides the
pressure boundary for this part of the FPCC system
cooling loop. The FPCC system purification loop,
consisting of the filter-demineralizers, their
interconnecting piping, and associated equipment, is
non-Seismic Category I.

f

c. The FPCC system is designed to handle the decay heat
released by all anticipated combinations of spent fuel
that could be stored in the fuel pool. The pool water
temperature is maintained at a maximum of 1358F under

1(e l the design load or M x 108 Btu /h. This heat load is
16 hased on )( consecutive refuelings with one-third of*

the core removed during each refueling, and on a
refueling frequency of 18 months.

|

d. The FPCC system is designed to permit the residual heat
removal (RHR) system to be operated in parallel with
the FPCC system through a crosstie, to remove the
maximum heat load and to maintain the bulk water
temperature in the spent fuel pool at or belov 150er,
vith a r.tritur ar.ticipsted heet load of

'

3 4 2 JJ44P x 10* Btu /h. This is based on one full core load
of fuel at the end of a fuel cycle, plus the decay heat;

of the spent fuel discharged at the twe* previous
l refuelings. (+ gly tx tys

e. The FPCC system is designed with additional capability
to provide a source of makeup water to ensure against
loss of f uel pool cooling, in compliance with
Regulatory Guide 1.13.

f. The FPCC system is designed to monitor fuel pool water
level and potential leakage paths and maintain a
suf ficient level above the spent fuel elements to '

provide radiation shielding for normal building
| occupancy. .

.

i

|
> .

'

DSsR OPEN ITEM /f //
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9.1.3.2.2.2 Fuel Pool Cooling Pumps

Two single-stage, horizontal, motor-driven, centrifugal, half-
capacity recirculation pumps circula'te water' through the FPCC

The pumps are piped in parallel and take suction fromsystem.
the skimmer surge tanks through a common header. The pump

motors, pump control circuits, and power supplies are Class 1E.
- Each pump is provided with controls for starting and stopping the ,

motor as follows: For normal and accident operation, the primary
control in the MCR is used. If it is necessary to start or stop
either pump when the MCR is inaccessible, the control in the
remote shutdown panel (RSP) is used. Each pump is automatically
stopped by skimmer surge tank low-low level, low suction
pressure, or low discharge' flow.

.

! 9.1.3.2.2.3 Fuel Pool Heat Exchangers

Two half-capacity, plate-type heat exchangers are provided for
the FPCC_ system. They are designed to transfer the system design

S*lleat load of"M108 Btu /h from 1350F pool water, flowing at the
system design flow rate-of 1400 gpm, to the safety auxiliaries
cooling system (SACS) at its maximum temperature of 950F.

;

The heat exchangers are arranged in parallel. Fuel pool heat

exchanger inlet and outlet temperatures are monitored and
recorded by the control room integrated display system (CRIDS).

t

9.1.3.2.2.4 Fuel Pool Filter-Demineralizer System

The cleanup loop of the FPCC system includes a filter-
demineralizer system located in the auxiliary building. The
filter-demineralizer system consists of two vessels, located

One of theseparately in shielded cells, and two holding pumps.
vessels, including its holding pump, normally serves as a spare.
The holding pumps and the equipment common to the two vessels,
including the resin tank with agitator, dust evacuator, and resin
eductor, and the associated piping, valves, and instrumentation,
are located in a separate room adjacent to the vessel cells.

The filter-demineralizer system also services the torus water
cleanup system for the purification of suppression pool water.

H

ossa opini Irme /// 9.1-20
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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
inserted 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

i 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 258C, micromho/cm 50.1 |

pH at 250C 6.0 to 7.5

Hetvy elements (Fe, Hg, Cu, Ni), ppe 0.05

Silica (as SiO,), ppe <0.05

Chloride (as Cl-), ppm <0.02'

Total insolubles, ppm 90% removal to a
minimum of 0.01 ppm

.

(MSt
The filter-demineralizers are designed to be backwashed
periodically with water to remove resin and accumulated sludge
fro the holding elements. Service air pressure loosens the
material from the holding elements and the backwash slurry drains ,

through the gravity drainline to the waste sludge phase separator !
Iin 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 recirculate a uniform mixture
of resin through the filter-demineralizer vessel being precoated
at a flow rate of 1.5 gpm/fta of filter element surface area, and ,

to automatically start and maintain the precoat material on thei

filter elements when the system flow rate falls below the value
; necessary to keep the precoat on the elements.
! |

DSER OPEN ITEM /N
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Insert 4,

- .

,s

The influent and ef fluent water of the Spent Fuel Pool
Demineralizer is continuously monitored by on-line pit and

-

In addition grab samples ofconductivity instrumentation.
influent water will be analyzed 1/ week for C1 and forthe

gamma isotopic and 1/ month for heavy metals, and the efflu-
ent water will be analyzed weekly for C1, SiO2, suspended
solids, H-3 and for gamma isotopic, when the cleanup system
is in operation.

Decontamination factors (df) of > 10 are expected for any
and 75 for isotopes of I and Co. Resin beds will

C1 present
regenerated and/or replaced when these df's are notbe

chieved.
7

The pressure drop across the Demineralizer is continously"

monitored and when the DP increases to a predetermined level
the ion exchange media will be replaced. Typically this level
is 30 PSID.

r oocrt b

rnc. 3p e < > d fac/ hol he,r.ncralt&cr w ' II b''

o y c a red a .s reg u , eco
l h o w , , , -t a . > r cac/, a ti c n

r e h elmy p /alloann /c.s s thonlevels cn the

c2 mrem /hr. .

_

'N
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F30ure 9.2-13 shope .4e refueling water transfer. pumps. Manual N-

valves are aligned to establish the fill flow path, and the pumps
are manu'elly started. Provision is made to permit filling the

*-

cask pool or the reactor well independently.
\/J ov $ )*

-

After refueling or spent fuel hipping activities are completed,*

either the reactor well and the ryer and separator storage pool,
or the cask pool are drained via gravity drain lines to the-

refueling water transfer pumps' uction header from which the
water is pumped through the ondensate domineralizer and .

!

back to the CST. Alternately, the reactor well, dryer and
separator storage pool, and cask pool can be drained via gravity
drain lines to the fuel pool pumps' suction header from which the
water is pumped through the fuel pool filter-demineralizers and
back to the CST. During refueling operations, a prtion of the
cooling system flow is diverted from the fuel pool return line to
the reactor well via the reactor well diffusers. The
recirculation pattern established by the diverted flow allows the
heated water that rises above the reactor core to be cooled in
the fuel pool heat exchangers. This supplements the parallel RHR
system (operating in the shutdown cooling mode) decay heat
removal from the core region. When the shipping cask contains
spent fuel and is in the cask pool, a portion of the FPCC system
flow is diverted from the fuel pool diffusers to the cask pool'

via the cask pool diffuser. When the RRR system is operated in
parallel with the FPCC system to provide fuel pool cooling during
the full core unload case, one RHR pump takes the suction from
the skimmer surge tanks, circulates the water through one RHR
heat exchanger, and returns it to the epent fuel pool via the two
RHE intertie return diffusers.

The cask pool is filled via the refueling fill line and drained
through a condensate demineralizer or the fuel pool filter-
demineralizers in the same manner as the refueling volume is
filled and drained. Tilling of the cask pool is normally done
prior to spent fuel loading into the cask, and draining is
normally accomplished after cask loading.

I

The FPCC system design hest load is 16.9x10* Btu /h. This is the

d decay heat expected from'Wconsecutive refuelings'#rf;d C
y

;d 5 th ... c;;t -''?!:. Si d '' The FPCC system's maximum
3M h*mt load is Atrtfz10* Btu /h. This is the decay heat expected if

it becomes necessary to unload the entire core from the reactor
and_ptore it in the pool, which already contains spent fuel from

hd114tx W previous refuelings. For this core unload design condition,
j

|
an RHR heat exchanger is operated in parallel with the FPCC
system. The RHR system is only interconnected when the reactorl

|
1s shut down, and larger-than-normal batches of spent fuel, such ,

DSER OPEN ITEM / 4[[ 9.1-24
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In thisdraining the suppression pool if it is ever necessary.
mode of operation, the torus water cleanup pump takes suction
from the torus and circulates the water through a fuel pool
filter-domineralizer and to the CST. Operator action is
necessarytoterminatetoruswatercleanup.oggration,excepton
low pump suction flow.

_ 9.1.3.3 Safety Evaluation

The FpCC system cooling loop (skimmers, skimmer surge tanks, fuel
p l cooling pumps, fuel pool heat exchangers, interconnecting
loop piping), and the emergency fuel pool water makeup system are
designed to the requirements of Seismic Category I, except for
the surge tanks. The surge tanks are of non-Seismic Category I
design, but are embedded in a Seismic Category I concrete
structure that provides the pressure boundary for this part of
the FPCC system cooling loop. kThe_ interconnecting piping between
RHR and the FPCC system is designed to Seismic Category I
requirements. iesast l

I

The cooling water return lines to the spent fuel pool, associated
with both the FPCC and the RHR systems, penetrate the walls of
the spent fuel pool horizontally above the normal pool water
level. Each of these cooling water return lines is provided with
two vacuum breakers to prevent the water from being siphoned out
of the pool. No piping connections are made to the pool below
the normal water level to prevent any accidental lowering of the
water level. Therefore, there is no operator error or FPCC
rytten ralfunction that could result in draining the spent fuel
pool and uncovering thc stor ed spent fucl. Inc fuc1 pool

structures are also designed to Seismic Category I requirements.
If a line break occurs in the non-Seismic Category I purification
loop, the remotely operated purification loop isolation valves
close automatically on surge tank low-low level or by operator
action.

,

Any leakage between the fuel pool gates, cask pool gates, or
through the ve'ssel to drywell seal or drywell to reactor ' ellw

A segmented leak channel systemseal is alarmed in the MCR.behind the liner weld seams is provided to detect fuel pool, cask
pool, reactor well, and dryer and separator pool leakage.

The torus water cleanup system suction and return piping from the
torus, out through and including the primary containment
isolation valves on each line, is designed to Seismic Category I

! requirements. The torus water cleanup system piping to and from

|

*

DSER OPEN ITEM ///[
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The swgs tape were designed to withstand an external loadi"8 *The actual concrete 1. *
of 490 lb/ft durin congtruction.
(approsiostely 300 g, /f t ) was lower than the design value

c.

to the 'ese et . Rover pour rate. This external loading indu7,xm
|

. stres..ie,si 2ess th o hole of u e desige stress ie,e1'

'

the tank shell.
. 's ,

.

An analysis has been performed to determine the ef fect ogThis analysis

esismic loads on the skimmer surge tanks.indicates that the induced stresses resulting fram the seismic
loads are insignificant (approximately 14 of the stresses due

-

and that the skimmer surge tanks will
to concrete placement)not f ail in such a manner as to plug the tank drains.

.

,

j

.

.

e

I
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The combined use of the techniques mentioned allows an accurate
assessment of the SFPFD and permits the determination of when a
specific unit should be changed.'

.

Reactor well water level is monitored in the CRIDS, and ans
annunciator alarm is provided in the NCR to indicate a low
reactor well water level during refueling. An interlock trips
the refueling water transfer pumps on low reactor well level when'

the well is draining back to the CST after fuel transfer.
,

L The torus water cleanup pump is started and stopped from the FPCC
filter-demineralizer panel and the pump is stopped automatically
by low suction flow. Low suction flow is alarmed on the FPCC
filter-demineralizer panel. A pressure indicator is located in
the pump discharge line.

9.1.3.6 SRP Rule Review

Acceptance Criterion II.1.d.(4) of SRP 9.1.3 limits the water
temperature in the fuel pool to 1400F at the maximum heat load
with the normal cooling system operating in a single active
failure condition.

.

gIvtseyt B
The bulk water temperature in the fuel pool ::y e=c:03 ?! Oar with-
enly-one--heat--+whanger- i n cerxice af ter the f_irst-r4f u e 1 i ng
eyc4*% However, the RHR system can be manually aligned to
provide supplemental cooling in order to avoid bulk water
terpcraturer in excess cf 140er.

,

!

9.1.4 FUEL HANDLING SYSTEM
i

9.1.4.1 Desian Bases

The fuel handling system is designed to provide a safe and
effective means for transporting and handling fuel from the time
it reaches the plant until the time it leaves the plant after
post-irradiation cooling. Safe handling of fuel includes design
considerations for maintaining occupational radiation exposures
as low as reasonably achievable (ALARA) during transportation and
handling.

.

9.1-30 Amendment 2
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YABLE 9.1-2 ,

FIFEL Poof coot.tNG AND Cf rAN'IP SYSTEM HEAy REMOYhL CAPA":ITT AND NAREWP DEOSIDENSNTS

Parameter value_at Normal West toad Wales at geesteen West Imed

Quantity of feet 1/3 of core: e-1/2 yr irradiation time 1/3 et cores 4-1/2 yr irradiaties time
a days decay time 19 days decay time

1/ 3 of core: t-1/2 yr irradiation time 1/3 et core 3 ye irradiation time
556 days decay time it days decay time

1/3 of core: e-1/2 yr irradiation time 1/3 of coret 1-1/2 yr irradiatism time
1104 days decay time 19 days deca, time

1/3 of core: =-1/2 ye irradiation time 1/3 of cores 4-1/2 yr irradiation time
1652 days decay time SSS deve decoy time'

*

e-1/2 yr irradiation time 1/3 of cores 4-1/2 yr irradiation time1/3 of cr *:
1195 days decoy time2200 days decay time

th of geva + .$ . y, ep (Mab*de* N"*"*- 1/3 of core: *-1/2 yr irradiation time
, g tg'asta.2748 days decay time ME f U ****1/ 3 of core: t-1/2 yr irradiation time YS oh (** f. ; 9' .- YA # Y vgend ea*

1296 days decay time -

11.80 d M% N#1/3 of core: e-1/2 yr irradiation time
1944 days decay time 73e{Cevd'* 4.Yg,ji (194LdEMM

1/3 of core: 4-1/2 yr irradiation time g.94 g j A W oma-
kO''**9392 days decay time

VS O 4 - Ys. ' ( adla, 1 g ,,,,,,"
*

1/3 o' core: 4-1/2 yr irradiation time 3't%
q,, g ep TTL -

w ,,,,,4940 days decay tie.

. 1/3 of core: 4-1/2 yr irradiation time f @g .

5488 days decay time 99 y JA. g,
.A-1/3 of core: g-1/2 yr irradiation time

4 * V8 '$# I'5036 days decay time IS N M8- Hanna-
*

1/3 of core: 4-1/2 yr irradiation time $S9 L M*18(Tveda* M g
6584 days decay time y#3 ,9 gg ., gg

ffave**=Mg A4-1/2 yr irradiation time1/1 o' core: 4%*
7132 days decay time LW

1/3 o' co r **: 9-1/2 yr irradiation time * 4 ys, egtY S * f g ,, N 4 tag
73 9 Cat: 4-y. 'p 4,5vadankea. W** g gg @ at.pamta'ed

,

|7680 days decay, time
g,,.

% 't'L 1 g g g, b % of CaWFs
*

flormai design heat load [h I '"* nha/h

yyuudie4488' O2Desber of pumpe required , 9
MN

Itember of heat eschangern require 4 2 DMR system

y,4Why {ggedJmA*dWO
Mz 19* Sts/1sMaximos design heat load *=

t y ,. w . , 4 v. .,. y J- t.r m..e. - ire o. , d.e .o ,

ee - ati- i-=

3 . ,
,; g ; z ,a,,.,,,,.~ ..1 - ..ri., _ , 0- ,..,,o 2

4,,,~ te. r.te for tef.* u,, s,-
_ . _ _ _ _ _ _ _ _
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TABLE 9.1-18'
+

'

.

DECAY HEAT AND EVAPORATION RATES FOR LOSS OF
SPENT FUEL POOL COOLINQ

Description of Normal heat load in -

Maximumheatload(N-

the event the spent fuel pool in the spent fuel

(1 91: 10* BTU /hr) oool CR a 10* BTU /hr)
t g, o ~h .31s2.

A Time to 17.2 hrs (*) -479 hrs
reach 212*F 73 5

E Evaporation 34.'4 gym 46:t gym

rr.te

*a k.ca w
C Time required 2 hrs (*) " ' Es (O2to initiate 1/2 hr(s)

makeup water 20 hrs (8) g g (g
( .

Notes:.

An estimated time of 2 hrs would be required to couple theI

(*)
fire hose fill connections to the Seismic Category I SSWS
loops to provide fresh water makeup to the fuel pool.'

3

It has been conservatively estimated that the SSWS can be(2)
initict(6 vithin la hr by opcrit or Ection in the M~F to
provide makeup to the fuel pool.
It has been conservatively estimated that after 20 hrs one(8)
RHR pump loop and the associated heat exchanger can be used

ree!!ng cca be initimtad fr WDWDfor fuel pool cooling.
the r'. 6

Since the entire core is in the fuel pool, the RJ_ R system(*)
can be made availabe wf+'!- :pprc mo;.dy L'2 t for fuel;

pool cooling.hy ; :: :: ectier ir. the "Co
~ ,

,

llo
This assumes a normal maximum heat load after. W consecutive(s)
refuelings.

.

\

i.

,
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OlmSTION 410.46 (SECTION 9.1.3)

Verify that the normal heat load after refueling can be removed
by using one spent fuel pool cooling system pump and both heat
eschangers. With this system configuration, verify that the pool
water temperature will remain less than 140eF and specify the
length of time that that (SIC) second heat exchanger is required.

.

i

If this cannot be verified, justify this deviation from the
Standard-Review Plan. -

-

Wg (f1* fRESPONSE

The fuel pool temperature could - :::d 1f.0" swith normal maximum.

. heat load in the fuel pool, one spent fuel pool cooling pump and
both heat exchangers operating for fuel pool cooling. resev+ c

With the above system configuration it has been conservatively
estimated that af ter 90 days the fuel pool heat load will be such -
that only one fuel pool heat exchanger is required for fuel pool

*

cooling.
,

|
,

| IMSJ14 C.
$ c c4 low q t. 3 (, Ja (> h ru v ISM hs Rdf ri;

'

WMb 7
1+.4 A l-T V s n ,. u' 6 o g,,, f 3 %

(.py) S Lyn c.c.s o f c~ pocl 4 o .L& *S \$ U bi

|
t

.
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bOESTION 410.55 (SECTI0li 9.1.3)

provide a discussion of the means to provide cooling to the spent*

fuel pool after a safe shutdown earthquake which fails the'

skisser surge tanks and plugs the tank drains. The results will
be the loss of the spent fuel pool cooling system pumps due to
cavitation from en isdlated suction line, hos of offsite power
from the earthquake, and,the unavailability of the RHR system
from the loss of the common suction with the spent fuel pool
cooling pumps. The worst single Ective failure should be
considered as part of the discussion. If~the pool is allowed to~

boll, then consideration must be given to the time required to
clear the skimmer tank drains as compared to the minimum time l

required to achieve boilings the continued reduction in worker |

andefficiency as the ambient air temperature, hunicity,ing theradioactivity increases; and the time required to br
reactor te cold shutdown and thereby have an RHR cooling loop
available to cool the pool. .

,

RESPONSE

i nsideration of multiple failures of non-Seismic Category I
cosponents following a safe shutdown earthquake is beyond the
design basis for HCGS. In particular, the postulated failure of ;

both skimmer surge tanks is not considered credible because these
* " tanks" are, in fact, steel-lined voids lii the Seismic Category I

spent fuel pool wall.
Section 9.1.3.2 discusses the backup sources of makeup water
available to supply the pool in the event normal cboling is lost
and RHR cooling is not available.
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1472. 5. r,d}kDSER Section 9. 3.1)DSER Open Item No.

COMPRESSED AIR SYSTEMS ,

I
-

The service air system consists of two 100 percent capacity trains |
|of compressors, af tercoolers, mois'tura separators, receivers, and '

associated piping and valves. Cooling is provided by the turbine

auxiliary cooling system. One compressor runs automatically with
the other compressor on standby. The standby compressor starts
automatically on failure of the first system.or failure of the-

first system to meet the demand for compressed air. This system
maintains a constand pressure in the instrument air system. [The
applicant has not provided an FSAR figure which identifies each
air user, the location of each user, and all accupulators, check
valves, and other appurtenances associated with safety related
components, systems,. and equipment, such as the ADS. The appli-

cant has not provided readable figures in the PSAR, . due to the
drawing scale factor.] The service air compressor supplies air
for the instrument air system by means of an intertie between the |

service air system and the instrument air system before the
instrument air dryer package. The isolation between the two air
systers is supplied air from the emergency air supply system

'

(consisting of one compressor, filter, af tercooler, moisture
separator, and receiver) for all accidents except a LOCA. Cooling

'

is provided by the reacotr auxiliaries cooling system.
[The applicant has not identified the location of the equipment
and the component classifications on the FSAR figures. Therefore,

we cannot conclude that air systems satisfy the requirements of
General Design Criterion 2, " Design Basis for Protection Against
Natural Phenomena," and the guidelines of Regulatory Guide 1.29,
Positions C.1 and C.2, " Seismic Design Classification.]

A scheduled prc , ram of testing and inspection of the system will
be provided to ensure operability of the system components and
control systems. For compliance with the requirements of GDC 1,
see Section 3.2 of this SER.
The service air system has no functions necessary for achieving
safe reactor shutdown condition nor for accident prevention or

/

[ mitigation. [The applicant has not identified and demonstrated
|

that all instruments, controls and services required for safe
shutdown of the plant such as the MSIV and ADS valves are pro-

I vided with seismic Category I passive air accumulators to assure
their proper function in a loss of the air system. ] All other

| air-operated valves including the scram discharge inlet and outlet
! valves and other devices are designed to move to a safe position
|

on loss of i'nstrument air and do not require a continuous air
| supply under emergency or abnormal conditions.

,

Iv

i O
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(Additior. ally, the applicant has not verified that all station
air system containment penetrations are provided with redundantTherefore, jseismic Category I, Quality Group B isolation valves.
we cannot conclude the requirements of General Design Criterion
2 and the guidelines of Regulatory Guide 1.29, Position C.2, are

satisfied.)
'

The service instrument air systems will initiltlly meet the re-(ANSI) MCll.1-
quirements of American National Standards Institute [The applicant
1976, using non-oil-lubricated air compressors.
has not committed to perform periodic air quality testing of the
air systems to assure compliance with the requirements of ANSI-

-

| MC11.1-1976.1
L

[ Based on the above, we cannot concludo that the safety-related
,

!

and non safety-related compressed air systems meet the require-
:
'

ments of General Design Criterion 2 regarding the protection
against natural phenomena and theguidelines of Regulatory Guide
1.29, Positions C.1 and C.2. We will report resolution of this
item in a supplement to this SER. The compressed air system-

does not meet the applicable . acceptance criteria of SRP Section
9.3.1.1

RESPONSE

~TA~ s /4 rm ad[on_ ___[or*__ e AM_ olr . JAScr'f .anM_A /I - - _ __ --

e ee.wnuJalors, e heek valve s a n d o th er
0-pp urbenonec3 0 S3o ctoded w th'

.s a fe d y r- eJod e d c.c mpon en fs, .s y .s te m 5

| oc n d eg uipin en t s'.s p r-a w of e d i n the-

t-e spons e +o Ques h on 4/6.87

The ADS valve actuators are supplied with nitrogen (air) from the
primary containment instrument gas system (see Section 9.3.6 for
details of nitrogen (air) supply to ADS valves).

As described in FSAR Section 9.3.1.3 except for the containment, __

isolation valves and penetration, whose location and classifica-
'

tion is shown in Table 3.2-1 (Item XVII.a. 3) ' the _ _ _ _

*

~ ~ ~ . _ _ . . _ _ _

service air system is not safety related. Therefore, General .

Design Criteria 2 and Regulatory Guide 1.29, positions C.1 and
~

C. 2 /o not apply.

'' As described in Section 6. 2. 4. 3. 2. 4, '" Containment Isolat; ion.

System the Compressed Service Air Line" and Table 3.2-1 (Item _ _ _

XVII.a.3) the containent penetration is provided with redundant.._

Seismic Category 1, Quality Group B isolation valves.,

t
A *f
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As described in revised Section 9.3.1.2, the quality of air
supplied to the instrument air system will be periodically tested 1- -

to see that it meets the requirements
of ANSI MC11.1-1976 " Quality Standard for' Ingtrument Air". - -- -

-.. .... - - - - . -. ..- . - . . . . . . .
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HCGS FSAR

The seismic category, quality group classification, ande. corresponding codes and standards that apply to the
design of the compressed air systems are discussed in
Section 3.2. . - ,

9.3.1.2 System Description

.

The instrument and service air sys ems are shown' schematically on
| Figures 9.3-1 through 9.3-3. Maj r equipment design parameters

are listed in Table 9.3-1. The stem is designed to take air
ranges from a minimumfrom outside the building, whic

temperature of 50F to a maximum temperature of 94*F dry bulb,The780F wet bulb and compressed a r to 110 psig for plant use. theminimum temperature in the co pressor area is 40*F dry bulb.
ry bulb. Some of the distributionmaximum temperature is 104*F

piping pass through areas whose maximum design temperature is
The system is equipped with air dryers that are capable1200F.of drying the air to a -100*T dew point temperature at line

-

pressure.

The compressed air system includes two service air compressors
~

The two service airand one emergency instrument air compressor.
compressors discharge oil-free compressed air into a singleEachheader with one air receiver common to both compressors.
compressor has an air intake filter / silencer, an intercooler, and
an aftercooler with a built-in moisture separator.

The emergency instrument air system includes one 100%-capacity
air compressing train consisting of ar air intake
filter / silencer, a compressor unit with intercooler, an ,

aftercooler with a built-in moisture separator, and an air
receiver.

.

The service air and the instrument air are normally supplied from
The instrument air passesa single header and air receiver.

through a dryer package consisting of a prefilter, heatless
desiccant type air dryer, and an afterfilter before distribution.
Two 100%-capacity instrument air dryer packages are provided in ;

the instrument air system. Two air receivers for the inst;ument |

air are also provided downstream of the dryers. The q::lity Of

the instrument air ;;;::fr tr.; r;quir;;;nt; cf AMO: %C;;.;-;;70, ek

ur 0 =1ity F:: :n::::::nt air.pg g%gg7A

During normal plant operation, one of the 5.wo 100%-capacity
service compressors is selected as the lead compressor,

*
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DSER Open Item No.150 (DSER Section 9.3)

PRIMARY CONTAINMENT INSTRUMENT GAS SYSTEM

The applicant has committed to have the PCIG and instrument air
systems meet the requirements of ANSI MCll.1-1976, using non-oil--

lubricated air compressors as part of the preoporational startups
tests. The applicant has not committed to perform air quality |

testing in accordance with ANSI MCll.1-1976. On f ailuro to mee t |
'acceptable air quality, branch lines are to be tested to determine

the extent of problems and corrective action needed.-

': The safety-related portions of the PCIG and instrument air sys-
tems are tested in accordance with the guidelines in RG 1.68.3,'

"Preoperational Testing of Instrument Air Systems" (refer to
Section 14 of this SER).

,

f

We cannot conclude that the design conforms to the guidelines of *

ANSI MC 11.1-1976. We will report re' solution of this item in a
supplement to this SER. The canpressed air system does not meet
the applicable acceptance criteria of SRP Section 9.3.1.

RESPONSE [
| Testing of the PCI S s quality can be performed in accordance

with ANSI MC 11.1-197@ by taking samples through the varichs
vents, drains or test connections downstream of the PCJGS
rece i ve rs . f.MR S e cHon 9 3 6. f h a s b c.c,n k c v!Se a
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I

preclude damage from missiles generated by the other
compressing train.

' - ,

d. Protection against dynamic effects associated with pipe
ruptures - Section 3.6.

,

- -
- .

e. Environmental design considerations are discussed in-
| Section 3.11.
i

Failure of a single component will not interrupt the operation of
the PCIGS because of the redindant trains provided with separate
sources of electric power f ed from independent Class IE sources.

9.3.6.4 Tests and Inspections
,

The PCIGS components are tested and inspected before leaving the
supplier's shop to ensure that the system will meet the design
criteria. The system is preoperationally tested in accordance
with the requirements of Chapter 14.

Operability of the system is demonstrated by actual use during
normal operation.

zassar 'k "
9.3.6.5 Instrumentation App.'ications

Instrumentation is provided for each train of the PCIGS to
monitor and automatically control the system's operation.
Further information on the system control and logic is discussed
in Section 7.3.

The compressor is instrumented to shut down under the following
conditions:

i.
a. Low lubricating oil pressure

b. High lubricating oil temperature
7

( c. High discharge gas temperature

. DSER OPEN ITEM /[O
9.3-51 Amendment 4
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DSER Open Iton No.153 (DSER Soction 9.4.5)

ENGINEERED SAFETY FEATURES VENTIIATION SYSTilM

The safety related systems are designed to Seismic Category I,
Quality Group C requirements and are housed in the seismic
Category I, flood and tornado protected auxiliary building,
thereby satisfying the requirements of GDC,2 and the guidelines
of RG 1.29, Positions C.1 and C.2. The app'.Icant has provided
tornado missile protection for the inlet and outlet louvers.
The system is separated from high-energy piping systems and
internally generated missiles. [The applicant has not specified

- the maxbmum temperature inside the structure with all equipment
running during a 102*F summer day. The 102'F day is the maximum
summer temperature recorded between 1948 and 1981 (refer to FSAR
Table 2. 3-13 ) . Therefore, we cannot conclude that the require-
ments of General Design Criterion 4 are satisfied.] The inlet
louvers have tornado-missle-protected barriers and mre more than |
30 ft above plant grade; thus, the staf f concludes that the |

guidance of Item 2, subsection A, of NURBG-0660, " Enhancement of
Onsite Emergency Diesel Generator Reliability," and there fore,
the pertinent requirements of GDC 17, " Electric Power System,"
releting to the protection of essential electrical components
from f ailure due to the accumulation of dust and particulate
material, are satisfied.

R_F.S PONS E

A. Service Water Intake Structure (SWIS)
-

With an extreme outdoor air t empera t ure of 102 'F , the SWIS
room ambient ter.perature will rise ( f r om 104'F with design
ou tdoor a i r t empera t ure of 94 * F) to approximt tely 113 *F.
T he manu f acturer 's oesign informa tion and/or the equipment
environne-ntal quali t ica t ion r e po r t s for all a ct ive , sa fe tj-
related equipment and ins trume n ta tion in the service water
intake structure which could be af fected by temperat ure has
been reviewed. A temperature of 113'F will not cause tre
f a il ur e of sny of this equipment or instrumentation. This
t empe r a tur e pe rs i st i ng fo r a to t al of 180 hours (i.e., 6

hours per day for 30 days) will not havea signifcant impac t
on the life of this equipment or instrumentation.

B. Standby Diesel Generator (SDG) Area

section 9.4.6.1 has been revised to indicate maximum space
design temperatures. An extreme outdoor air temperature of

.

e

153-1
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102*F would have littlo or no. of foct on SDG CrOC HVAC Cyatem3
cr safoty-roloted equipment. Individu01 NVAC Dyotem3 cithin
the SDG area are discussed below: ;

1

1. IE Panel Room Supph

The IE panel room supply unit mixes 7000 cfm outside air
with 34000 cfm return air and further cools this mixture
using cooling coils before it is distributed. A rise
in outdoor tamperature from _94 *F to' 102 *F would result I

'

in less than a 1.5'F rise in the mixed air temperature
. entering the cooling coil. Because of reserve capacity

.

in the cooling coil space, temperatures will rise 12ss j
,

than 1.5'F. '

2. SDG Air Recirculation

The SDG air recirculation system recirculates 100 percent
room air and is designed to maintain a space maximum of
120'F; thus, the system would be unaffected by a rise in
outside air temperature to 102*F.

.

3. Switchgear Room Cooling

The switchgear room cooling units each mix 1840 cfm out-
| nide air with 9360 cfm return air and further cool this
| mixture using cooling coils before it is distributed. A
l rise in outdoor temperature from 94'F to 102 *F would

result in less than a 1.5'F rise in the mixed air tempera-
ture entering the cooling coil. Because of reserve
capacity in the cooling coil space temperatures will rise
less than 1.5'F.

4. Saf0ty-Related Battery Room Exhaust

Air is supplied to sa f e ty-rela t ed battery rooms by either
the IE panel room supply system or the swi tc hgc ar roam
cooling system and is then exhausted by this system.
Based on discussions above, the temperature in the safety-
related battery rooms will rise no more than 1.5'F above
the design maximur t empe r a tur e.

Temperature increases of less than 1.5'F for s ho; t
periods would have no ef fect on safety-related equipment
operation or environmental qualification.

Refer to DSER Open Item No.1.
,
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HCGS FSAR

The discharge shutoff damper automatically opens when'

\. the fan starts. The fans are started by handswitches,

located on the local panel.
,

' - y

The two safety-related battery rooms at elevation
163 feet 6 inches are provided with two 100%-capacity *
exhaust fans. Makeup air to these battery rooms is|

- provided by the diesel area Class IE. panel room supply
Each fan is provided with a manual inletsystem.shutoff damper and an automatic discharge shutoff

damper, and a tornado protection damper. During LOP,
the fans are automatically connected to emergency
Class 1E power from the SDG, The automatic discharge

shutoff damper opens when the fan starts. A low flow
computer input actuates an alarm in the main control
room upon loss of airflow, and starts the redundant fan
automatically. The fans are started by handswitches
located on the local panel.

~|

Diesel area nonsafety-related bat [tery room exhaust h
d.

system - The two nonsafety-related battery rooms at
elevation 163 feet 6 inches are provided with two 100%-
capacity exhaust fans. Each fan has a manual inlet y|
shutoff damper, and an automatic discharge shutoff

k, - damper, and a tornado protection damper. Makeup air to |

these battery rooms is provided by the diesel area |

Class 1E panel room supply system. During LOP, the

fans can be manually connected to SDG-backed non-
Class 1E power from the SDG. A low flow computer input
actuater an alarm in the main control room upon loss of
airflow, and automatically starts the redundant fan.
The automatic discharge damper opens when the fan

The fans are started by handswitches located| starts.
I on the local panel.

Switchgear room coeling systems - These are safety-e. Each of the four switchgear rooms isrelated systems.
provided with one Seismic Category I, full-capacity air
cooling unit that has a centrifugal supply fan, a i d * w*'~~iioT projection check damper at its outside ai

Juel' h, low officiency f11ter, and two 100%-cap
-

chiTE ater cooling coils. The air cooling unit can

be isolated by the automatic outside air shutoff damper
and by manual dampers located in the discharge and
return ducts. A mixture of outside air and return air"

enters the switchgear room unit cooler for processing.
The cc,nditioned air is supplied to the switchgear room,
battery charger room, battery room, and SDG control

I i

psna oPEN ITsM /fd 9.4-76
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room.of each roepective SDG. Cooling coils are-

k, . supplied with chilled water from the safety-relatedChilled watercontrol area chilled water system.
piping is arranged so that one coil in each unit
receives chilled water from loop A, and the other coil.

During LOP, thereceiver chilled water from lobp B.
cooling units are automatically connected to Class 1EEachpower from the respective SDG that-they serve.

- -
unit cooler can be started by..a handswitch located at
the local, panel.

,

.

The low-flow switch for each fan actuates an alarm atthe local panel, and in the main control room upon lovAlarms areof airflow, and stops the operating fan.
also provided for high-pressure differential across the
filter and for high or low return air temperature.

rriney
f. Diesel area Class 1E panel oom suppl system - This |

'

system is safety-related d plie conditioned air
|

to the four battery rooms d$ etter rooms, and
e

two heating, ventilating 4 conditioning (HVAC)
rooms at elevation 163 feet, and the elevator machine
room at elevation 178 feet. It is composed of two
100%-capacity HVAC units. One unit runs while the
other is on standby. The standby unit will

(, automatically start upon fa;1ure of the operating unit.
Outside air for each unit is taken from a separate
Seismic Category I plenum. Each unit has a low and a
high efficiency filter, an electric heating coil, a.

chilled water coil, and a centrifugal supply fan'

The outside airprovided with automatic inlet vanes.
return duct and discharge air ducts are provided with

The outside air duct isautomatic shutoff dampers.
also provided with a tornado protection check damper.!

A flow contr911er is provided that ensures a constantthe cooling coil is supplied with chilledair volume.water from the auxiliary building control area chilled
Water piping is arranged so that thewater system.coil of one unit receives chilled water from loop A and

the coil of the other unit receives chilled water fromDuring LOP, the units are automaticallyloop B.
connected to emergency Class 1E power from the SDG.

.

Each unit cooler can be started by a handswitch located |
at the local panel.

|
)

|

The low' flow switch actuates a local alarm upon loss of j

Local alarms areairflow and starts the standby units.
also provided for high-pressure differential across the

DSER OPEN IrEM /[,] g,4 77
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DSER Open Item No. 184 (Section 7.2.2.1)

FAILURE IN REACTOR VESSEL LEVEL.SERSING LINES"
.

.

* The applicant is required to submit the results of the
analysis concerning failures in reactor vessel level sensing
lines to the NRC for review and provide a description of the
proposed modifications or justify why modifictions are not
necessary.

RESPONSE

For the information requested above,'see the response to
Question 421.23.*
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QUESTION 421.23 (SECTIONS 7.2, 7.3, 7.4) ,

Operating reactor esperience indicates that a number of failurps
have occurred in BWR reactor vessel level sensing lines and that'

in most cases the failures hav.e resulted in erroneously high
reactor vessel level indicati6n. For'BWR,s, common sensing lines
are used for feedwater control and as the basis for establishing
vessel level channel trips for one or more of the protective
functions (reactor scram, MSIV closure, RCIC, LPCI, ADS or HPCS
initiation). Failures in such sensing lines any cause a ,

reduction in feedwater flow and consequential defeat of a trip
within the related protective channel.
If an additional failure, perhaps of electrical nature, is
assumed in a protective channel not dependent on the failed
sensing line, protective action may not occur or may be delayed
long enough to result in unacceptable consequences. This depends
on the logic for combining channel trips to achieve protective

-

actions.
'

Identify each case where a reactor vessel water level tap or
sensing line failure concurrent with an additional random single
electrical failure induces a transient and precludes the
automatic operation of reactor scram and/or engineered safety
feature system. For each case identified provide an evaluation
which demonstrates how the redundancy or diversity of the plant '

design provides for reactor scram or safety system operation
within acceptable limits. Where manual action is required by the J

operators discuss the instrumentation and time available for the
operator to take such corrective action.
To reduce the consequences of sensing line failures in
combination with a single failure in a protection channel not
dependent on the failed sensing line, a modification of the
protection system logic may be required.

.

BWROG generic report SLI-8211 indicates that early operator
action would be required to initiate either HPCI or RCIC in the
event of a loss of the reference leg connected to the level
sensor which is controlling feedwater combined with the failure
of a level sensor, control component or power supply bus
associated with the intact reference leg instruments. The

specific level sensors are N091, A, B, C, D (Figure 5.1-4) and
the buses are 125 Vdc A and B. Provide a description of the
modifications implemented at Hope Creek as a result of this
concern or provide justifications why the modifications discussed
in the generic report are not necessary to reduce the consequence
of sensing line failures.

.
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PISPONSE
2

sed above are being evalua ~'

re not necessary or a
design. A justi ce *

description of r catio rovided by July ,

|
-

1984 !
.

.
|

'

An analysis wei conducted based on the following assumption that
simultaneously:

An instrurtent reference line fails (breaks),1. I

A single electrical device also fails (but there is no power2.
supply failure), and

3. There is no operator action. )

CGS;

These postulated multifailures are beyond the design basis for the Hf events
however, an assessment of the plant responses to these types o

j

was provided.

The instrument reference lines common to feedwater control and to protec-All the various failure combina-
tive system sensors were identified.tions were examined. Two failure combinations that represenThese two failure combinations

t the worst

postulated failure paths were identified.
are described in what follows. 1 nstrument
Failure Combination I would be the failure of the divisionFeference line connected to condenring chamber B21-D004A combined with aIn the analysis of
failur gsc h that p indicates a high water level.

[ this combination ~, it was assumed that the manual selection switch forthat

feedwater control is on the f ailed instrument line (division 1) andinstrument line
the operator does not switch the control to the otherThis would cause the feedwater con-

(division 2) as would be expected. troller to respond to the erroneous high-level signa
l by reducing the

feedwater flow. level/

Following the loss of feedwater flow, the decrease of the waterAfter the water level
to level 4 would initiate a low water level alare.

initiated,

decreased to level 3, a second low water level alarm would bebut a reactor scram would not cccur due to the assumed failures.

_ _...
.

--
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When the water 1 val decre: sed to 1 vel 2, o reactor scram would eccer
~

-

due to the alternate rod ins;rtion system, tnd o third low water 1 val
/ c1cre would be initicted. The RCIC system would then cutomatically

start, and both recirculttien pumps would trip. However, HPCI system
would be unavailable (tripped) due to the assumed fail,res.u-

Core uncovery analyses were performed using the REDY program and simula-
tions that represent the beginning-of-cycle (80C) and end-of-cycle (E0C) |

i

void-reactivity coefficients.
,

l

.The case with the E0C void-reactivity coefficient showed that the minimum i

. water level would be between level 1 and level'). Figures 421.23-1 and |
!

|
421.23-2 show the REDY plots for the cases with the 80C void-reactivity
coefficient and the E0C void-reactivity coefficient, respectively. The |

!case with the 80C void-reactivity coefficient showed that the minimum
water level would be below level 1 outside the shroud and would trigger
the closure of the MSIVs.

For the 80C void-reactivity case, a further analysis, based on realistic
assumptions, was performed to evaluate the potential for core heatup.
This analysis applied the power history that resulted from the core
uncovery analysis until the level-2 scram signal occurred at approximate-
ly 42 seconds. After 42 seconds, the ANS 1979 best-estimate decay-heat
values were used.

421.23-3 through 421.23-5 show the system pressure, water levelFigures
inside the shroud, and peak cladding temperature (PCT), respec tvely,

I calculated from the core-heatup analysis. The minimum water level in the,

! core would be 2.5 feet below the top of the active fuel (inside the
shroud). This uncovery level would result in a PCT of 450*F. Since this
PCT is less than the initial cladding temperature of 644*F and well below
the 2200*F limit, these results are acceptable from an ECCS viewpoint.

Failure Combination 2 would be the failure of the division 2 instrument
reference line connected to condensing chamber B21-D004B combined with a
B21-N097 D- or H-level transmitter failure such that it indicates a high
water level. In the analysis of this combination, it was assumed that
the manual selection switch for feedwater control is on the failed
instrument line (division 2) and that the operator does not switch the
control to the other instrument line (division 1) as would be expected.
This would cause the feedwater controller to respond to the erroneous
high-level signal by reducing the feedwater flow. Following the loss of
feedwater flow, the water level would decrease to level 4, initiating a
low water level alarm. Af ter the water level decreased to level 3, a
second low water level alarm would be initiated, and reactor scram would

After the water level decreased to level 2, a third low wateroccur.
level alarm would initiate, the HPCI system would automatically start,

i

and both recircula+1on pumps would trip. The RCIC system would be
s unavailable (tripped) due to the assumed failures.

15 A core uncovery analysia was performed using the REDY program, and 1

t simulating the BOC void-reactivity coefficient only, since it presents
-

the worse reactor condition for this scenario.
2

g
421.23-6 shows the REDY plot for this case. It can be seen thatFigure$*

the minimum water level outside the shroud would be about 10 feet above8 the top of the active fuel. No core uncovery was found.

.
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DSER Open Item No.188 (DSER Section 7.2.2.5)
.

.

SETPOINT METHODOLOGY

This will be an open item until the staf f completes its review
of the generic resolution of the setpoint methodology issue.

. .

RESPONSE..

For the information requested above, see the response to
Question 4 21.18.
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DSER Open Item No. 189 (DSER Section 7.2.2.6)
.

.

ISOLATION DEVICES

Pending the submittal of the following additional information:

1. Qualification requirements of Allen-Bradley relays.

2. Justification for EMI immunity of CPI isolators.

3. Justification for EMI immunity of TEL analog signal

isolators.

4. Te s t results for 5-kv breakdown. Voltage testing of

i sola tors by General Ele ctric.

5. Results of the qualification testing of equipment in

accordance with IEEE 472.

RESPONSE

The response to Question 421.13 addresses qualification testing
of electrical isolation devices. This response will be revised
to indicate results of qualification testing once it is completed.
This is estimated to be by September 1984.

s,
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k.. . a00ESTION 421.13 (SECTION 7.1, 7.3, 7.4, 7.5 & 7.6)

.

-Various instrumentation and control system circuits in the plant
-rely on certain devices to provide electrical isolation
capability in order to maintain the independence between
redundant safety-related circuits and between safety-related
circuits and nonsafety-related circuits. Provide the following

information:
Identify the types of isolation devices which are used as1. boundaries to isolate nonsafety-related circuits from the 1

!

safety-related circuits or to isolate redundant safety-
related circuits.
Provide a summary of the purchase specifications for each2. isolation device identified in response to part (1) above.
Describe the type of testing that was conducted on the3. isolation devices to ensure adequate protection against the
ef f ects of electromagnetic interf erence, short-circuit
failures (line to line and line to ground), voltage faults,
and/or surges.

RESPONSE
[

( Non-NSSS:

For part (2) of this question, " summary of purchase'

specifications" has been inferred as requiring qualification
requirements (seismic and environmental) for each isolationFor each isolation system discussion onsystem listed below.
seismic qualification, individual isolation devices are qualified
to Raquired Response Spectra (RRS) curves generated for the
device location (s). Environmental qualification is discussed for
each isolation device in succeeding paragraphs.

Electrical isolation between redundant non-NSSS safety-related
circuits and between non-NSSS safety-related circuits and non-
safety-related circuits is provided by the following:,

'

Bailey Solid State Interposing Logic System (SSILS) anda.
Analog Instrumentation System (AIS) - these two systems
utilize the Bailey 890 system for IE to non-1E, and non-1E
to IE isolation. The basic components of the 890 system are
input / output multiplexing modules and transmitter / receiver
modules. Transmission is by fiberoptic cable. The
transmitter module provides IE to non-1E isolation; the

-

receiver' mod,ule provides non-1E to IE isolation. The
fiberoptic cable provides additional electrical isolation
although it itself is not formally qualified., -

(
421.13-1 Amendment 5
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Seismic qualification for this. isolation system is in('c. , accordance with qualification procedures and acceptance
criteria defined in IEEE Standard 344-1975, and implemented

- by Regulatory Guide 1.100, Revision 1.
.

This isolation system is located in and qualified for a mild
environment as defined in Sections 3.11.2.4 and 3.11.2.5.
The worst-case specified environmental conditions in which
this isolation system'is designed to operate are as follows:
Pressures ~ Atmospheric plus fractional inch of H,0

Temperature: 104cF maximum these conditions may

l 400F minimum exist 24 hours per year
83*F s 2*F

Relative Humidity: 50% maximum (summertime)
20% minimum (wintertime)

Nuclear Radiation: 175 Rads Carbon (40 year TID)
88 Rads Carbon - Beta (180 day TID)
2.5 Rads Carbon - Gamma (180 day TID)

i (TID = Total Integrated Dese)
- perW*ah

Testing ih accordance with SAMA Standard PMC 33.1-1979 rill ' *)d
j;

;
. 5: :: 7 et^A hy 3"a. s an g , ;;sensur(!that this isolation 4-

( system is adequately protected against the effects of
electromagneyic interference (EMI).

~pt r-ormed NTestingk in accordance with JEEE Standard 472-1974 vill 5;'L
completed by Juae. ? ? " ,1W ensurg that this isolation x

! system is adequately protected against the effects of short-
circuit failures, voltage faults and/or surges.

b. Computer Products Inc. (CPI) Emergency Response Facilities
Data Acquisition System (ERFDAS) - this system utilizes the
CPI real time peripheral (RTP) system for 1E to non-1E,

isolation. The basic components of the RTP system are .

analog and digital surge cards (qualified to IEEE Standard
472-1974 requirements), analog input cards and optically
isolated digital input cards, distributed input / output
controllers (DIOC) and transformer-coupled multi-drop

:

limited distance modems (MDLDM). The MDLDMs provided the IE 1

to non-1E isolation. Data transmission to receiving MDLDMs ;

is by twisted-shielded pairs. i

Seismic qualification for this isolation system is in-

accordance with qualification procedures and acceptance
criteria define,d in IEEE Standard 344-1975, and implemented ,

by Regulatory Guide 1.100, Revision 1. -

421.13-2 Amendment 5 l

I,
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DSER OPEN ITEM /g7
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|This isolation system is located in and qualified for a mild.

'(- environment as defined in Sections 3.11.2.4 and 3.11.2.5.
*

The worst-case specified envirbnmental conditions in which
this isolation system is designed to operate are as follows:

.

Pressure: Atmospheric plus fractional inch cf 5,0

Temperature: 104*F maximum thess conditions may .

40*F minf aum exist 24 hours per year

83*F a 2*F

Relative Humidity: 50% maximum (summertime)
20% minimum (wintertime)

Nuclear Radiation: 175 Rads Carben (40 year TID?
88 Rads Carbon - Beta (180 day TID)
2.5 Rads Carbon - Gamma (180 day TID)

FM*j
Testing in accordance with SAMA Standard PMC 33.1-1978 ril! 2!- %

'?Si,- to ensurefthat this isolation X2
-5= emmpleted by Au;rrt,
system is adequately protected against the effects of
electromagnetic interference (EMI).

- p tfor M E )
Testing in accordance with IEEE Standard 472-1974j eil br

s 7cc p'eted by ?^bruary, ' **' A td? ensure that this isolation
system is adequately protected agains[ the effects of short-(- circuit failures, voltage faults and/or surges. These tests

*. will be performed on the analeg and digital surge cards andf

the transmit / receive circuits of the MDLDMs.
Technology for Energy Corporation (TEC) Radiation Monitoringc.
System (RMS) - this system utilizes three separate isolation
methods depending upon the type of isolation required:

1) 1E to IE isolation - for this type of isolation,
Hewlett Packard HFBR 1000 and HTBR 2001 isolators are
used. Optical coupling is used to provide the
isolation.

.

2) IE to non-1E annunciator outputs - for this type of
isolation, Agastat Model EGP isolation relays are used.,

Relay coil to contact separation provides the
isolation.

3) 1E to non-1E communication - for data transmission
between the TEC iE microprocessor and the non-1E host
computer, TEC Synchronous Data Link Control, serial l

communications modules 600-1200 are used. Tre'sformer*

coupling provides the isolation for the trar tit
circDits. Optical coupling provides the is .acion for

:

the receive circuits.[

( Amendment 5421.13-3
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k .5 Seismic qualifiction for these isolation systems is in
accordance with qualification procedures and acceptance
criteria defined in IEEE Standard 344-1975, and implemented

- by Regulatory Guide 1.100, Revision 1.
These isolation systems are located in and qualified for a
mild environment as defined in Sections 3.11.2.4 and
3.11.2.5. The worst-case specified environmental conditions
in which these isolation systems are designed to operate are
as follows:

Temperature: 104*F maximum ]
these conditionr may

400F minimum exist 24 hours per year
N

760F 20f i

I 4Avse isobrken.Relative Humidity: 50% maximum
5 shvus c<c20% minimum

h [a .tti)f
f'$ n

i
TestingfinconformancewithMilitaryStandards461 band 4621 .pg

ay'fod3 CS EMI
on the 'ef f e ts of EMI vill be- coep ica by July, '991 C -a 4g.

y
Pn ,a

Testing in accordance with IEEE Standard 472-1974_ wi'l 5d c+
e<rmdeteA -by A l y , '9?', tcAensurejthat these isolation - *

systems are adequately protected against the effects of
short-circuit failures, voltage faults and/or surges.

( d. Remote control panels - two isolation methods are provided
for remote control panels requiring 1E to non-1E isolation.

1) Digital IE to non-1E isolation - for this type of
isolation, Struthers Dunn type 219, Allen Bradley model
700-200A12P, and General Electric model HEA99 isolation
relays are used. Relay coil to contact separation
provides the isolation.

2) Analog 1E to non-1E isolation - for this type of
isolation, TEC analog isolators, model 156, are used.
Transformer coupling is used to provide the isolation.

Seismic qualification for these isolation systems is in
accordance with qualification procedures and acceptance
criteria defined in IEEE Standard 344-1975, and implemented
by Regulatory Guide 1.100, Revision 1.

.

The Struthers Dunn type 219 and General Electric model REA99
isolation relays are located in and qualified for a mild
environment as defined in Sections 3.11.2.4 and 3.11.2.5.
The worst. case specified environmental conditions in which
these isolatibn relays are designed to operate are as
follows: g

,

Struther Dunn Tvoe 219
(

421.13-4 Amendment 5
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.n
h. Temperatures 104*F s 2*F maximuu

40*F a 2*F minimum
"

Relative Humidity: 90% maximum.

20% minimum'

Ruclear' Radiation: 200 Rads (40 year TID)

GE NEA99
Temperature: 104*F maximum

,

60*F minimum
.

Relative Humidity: 90% maximum
20% minimum

Nuclear Radiation: 200 Rads Gamma (40.5 year TID)

Environmental qualification as defined in IEEE Standard
323-1974, and implemented by Regulatory Guide 1.89,
Revision 0, is required for the Allen Bradley
model 700P-200A12P isolation relay. The worst-case
specified environmental conditions in which this isolation
relay is designed to operate are as follows:

Normal Abnormal Accident-

( Temperature, Minimum 40*F 110*F 1488F
Maximum 30*F'

Average 698F

Pressure,' Minimum -0.25 in. E,0 -3 psig
Maximum 1.0 in. H,0 0 psig 1.0 in. H,0

Relative Minimum 20%
Humidity, Maximum 90% 100% 100%

Radiation, Total S.8:10: rads 1.7x10s
dose rads gamma

Duration 40 yr 180 days

The TEC model 156 analog isolators are located in and
qualified for a mild environment as defined in Sections

I
3.11.2.4 and 3.11.2.5. The worst-case specified

:

environmental conditions in which these isolators are'

designed to operate are as follows:
.

Temperature 104*F s2*F maximum
40*F,s2*F minimumN .u

.

( Relative humidity: 90% maximum
;

20% minimum
[
\

421.13-5 Amendment 5.
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(,, Nuclear radiation: 200 Rads (40 year TID)

Po testing was conducted on the effects of EMI on the
Struthers Dunn type 219, Allen Bradley model 700-200A12P, or
General Electric model NEA99 isolation relays. By design,
these relays should be immune to the effects of EMI.

Generic EMI susceptibility and emissions test were conducted
on the TEC model 156 analog isolators following procedure

" Electromagnetic Interference (EMI) Test for TEC156-OP-04,
Model 156 Analog Signal Isolator Module," which is .

Appendix B to test report 31041-OP-01, " Qualification Test
Report for Environmental and Seismic Testing of the TEC
Model 158 Analog Isolation System." Results of these tests
are available for review at Technology for Energy
Corporation, Kn ille, Tennessee.

TestingfinaccordancewithIEEEStandard 472-197(st r!!! i.'l
g:rf erred td ensure! that the,Struthers Dunn Type 219 eed4.

E; c. .. . : ::d:: 'Cl^, isolation relays are adequately
-der. e . .
protected against the effects of short-circuit failures,
voltage faults and/or surges. - /A/. W 7~ b "_

The following test was performed on the Allen Bradley model .

700P-200A12P isolation relay to ensure adequate protection ,

-
against the effects of short circuit failures, voltage
faults and/or surges:('

Test type - 100% high potential test1)

Test characteristics - 2700 V applied for one second2) between points of opposite polarity and to ground.
(pe<k me.L

472-1974f vi:2 9 Q -Testingjin accordance with IEEE Standard \ __-
_p- '~r-rf tr ensurefp.he TEC model 156 analog isolators area

adequately protected against the effects of short circuit-

f ailures, voltage faults and/or surges.

Equipment air lock isolation dampers HD-9450A and B
interlock with receiving bay door 44323A - Potter Brumfielde.
model MDR isolation relays are utilized to provide both non-
II to IE and IE to non-1E isolation as shown below:

Non-1E to 1E - receiving bay door 44323A (non-1E coil)1) permissive to equipment air lock isolation dampers HD-
9450A and B (IE contact)

.

1E to non-1E - equipment air lock isolation damperc2) HD-9450A Wnd B (IE coil) permissive to receiving bay
door 44323A (non-1E contact) g

These two relays were purchased from General Electric.

| (
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HCGS FSAR 4/34

'

f. Startup Transient Monitoring System (STMS) - The
qualification requirements of isolation devices, used by the
STMS are described in Section 7.5.1.3.5.-

| Y ~
~~~

NSSSs

The isolation devices used to electrically separate nonessential
and essential circuits are pursuant to the guidelines of IEEE
Standard 384. Both relay and optical isolation devices are
' employed. The optical isolators utilize a fiber-optic light pipe|

to electrically separate the input from the out.put. For example,

an essential logic signal activates a light emitting diode, the
light is transmitted through the light pipe to a photo switch and
the switch changes state on receipt of the light signal and
either blocks or transmits.
The relay isolation devices provide.,$he same degree of separation
and are used typically for control volltage separ
application 2T 4.2., 120-Vac and 125-Vdc essentia -to- nessential
and redundaht-essential circuits. 'We relays arbted so chat
a metal barris/ separates the coil f rom the contacts with a
minimum distance of one inch between the coil and barrier and
between the contact and barrier.gr

INSE h-ummary of Purchase Specificatic.1:
('

b. ISOLATORa. RELAY

1.Ah_Y.!..n.*L...kUbbk W
1. Design Specification

-

.. ..

A

a) MIL-R-19523
b) Contact Specification
c) Coil Specification
d) Insulation Specification
e) Design Life

PerAnwes sp-hebkf) Reliability

2. Class 1E Safety Function 2. A Purer.::: p;.td::u .. g; 2 0 C 'r' &&e

c .. t04;C tt ~

a) Functional Specification-

b) Reliability

3. Qualification Testing 3. Qualification
Testing

-

iL , Ambient and Design a) Tested as
Environments a panel

subassembly-

b) Application Configuration
(

/f> 7 421.13-7 Amendment 5DSEi' OPEN ITEM ,
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The tic iso tor com tsed f5 duc s, re tors
'

ca tor mou d on pri ed c' it b d. A esi d
_s/is {p#Gice atis es e etri 1 iso ion cuireg eu.an

Both isolation devices satisfy the concern of susceptibility to .

noise, shorts, surges, and faults. Adverse condittons affecting f,

the coil or the semiconductor device cannot propagste through the * '

isolation barrier (i.e., metal enclosure or fiber-optic light
pipe). Conversely, adverse conditions affecting the contacts or
receiving semiconductor cannot propagate through the isolation
barrier and affect the coil or transmitting semiconductor.
Therefore, essential systems or circuits are electrically
isolated from nonessential and/or redundant systems or circuits.

reactvtty)fbFUptic tso -ors ce tes d as arro the retundanj

con el s em ( S, 7a i qu ifica* on tes T capa lity.

of he e ical 'solato to vent ropaga on of a faul e to

her reui* was d onstr oed a rollow

The olate were xpose to a m imum itch - I ta g e- f
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nal f etion testi Me oring f ot r pane.

funct' ns due ng the switc ng ac* vitie~ showed o

de menta effect on oth cire try. est r uits e

( cument in GI iles. n addi onal 5 kV bre down-,
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DSER'Open Item No.193 (DSER Se ction 7.3.1.1)
.-

MANUAL INITIATION OF SAFETY SYSTEMS

The staff is concerned regarding the commonality permissive
logic for the LPCI and core spray manual-and automatic
initiation. In addition, the staff is concerned that a
failure of the Bailey 862 logic could dic3ble both the auto-
matic and manual actuation modes for certain ESF systems.
The applicant is required to provide additional details
regarding the pe rmiss ive logic for LPCI and core spray and
to discuss the design of the Bailey 862 logic and itt com-

pliance with Reg. Guide 1.62.

RESPONSE

The response to Question 421.35 addresses the concern re-
garding commonality of pe rmissive logic for manual and
automatic initiation of LPCI and core spray. The question

r es po n se also addresses the concern of Bailey 862 logic
de s ig n compliance with Regulatory Guide 1.62.

:
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DSER Open Item No.194 (DSER Section 7.3.2.2)*

. .

STANDARD REVIEW PLAN DEVIATIONS

The staff has reviewed the applicant's response concerning SRP |

deviations and has concluded that they are acceptable with the
exception of the ESF equipment area cooling system and the SSEAVS.
For these systems, the applicant is required to provide additional
justification or show systes applicability to the Standard Review
Pla n Table 7.1.

RESPONSE

to Question 421.2 provides the justification forThe response
any deviations be tween HCGS control systems design and SRP
Table 7-1 requirements. 7'o 4/e. 7. /- 3 has d ee.o n w.reo/

ag t-ce /n e nt p-co ch eof ,*n wiein a cce c/once w i >h the

J 'a r1 c d G , 1 9/ '/ in e c l e'a g w;bh fsc 3 n , j, u ,n e n f ,_f, c ,, ang

C,o n fr d / SysfemJ [3 pa n c6 ,
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DSER Open Item No.195 (DSER Section 7.3.2.3)

FREEZE-PROTECTION / WATER FILLE,D INSTRUMENT AND SAMPLE
LINES AND CABINET TEMPERATURE CONTROL

Another staf f concern has been the use of unqualified heaters to
control temperature and humidity within cabinets housing electrical
transmitters that provide signals to the reactor protection system.

_

The applicant is required to submit, for staff review, i nf orma tion
in response to our concern regarding freeze protection.

RESPONSE
|

The response to Question 421.39 addresses the concerns of cold
weather protection of safety-related instrument sensing lin e s .

I

I
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HCGS FSAR 4/84'

i i

OUESTION 421.39 (SECTION 7.4)
.

Section 7.4.1.1.2 of the FSAR provides a discussion regarding |

RCIC automatic suction source switchover from the condensate |.

'
|

| storage tank-(CST) to the suppression pool yet FSAR Section 9.4
| indicates that automatic switchover from the CST to the

suppression pool is only provided for HPCI. Correct thiso
discrepancy and provide a detailed discussion of the automatic
switchover design including the independence between RCIC and1

HPCI and the precautions taken for the inoperability of these
instruments due to cold weather.

.

-RESPONSE

Automatic switchover of the HPCI/RCIC pump suctions is discussed
'

in Section 9.2.6.5.1.
Section 9.2.6.5.1 has been revised to provide information on
HPCI/RCIC pump suction automatic switchover independence and cold
weather design precautions and to show that CST low-low level
indication has been provided at the remote shutdown panel (RSP).,

'

Section 7.3.1.1.1.1 has been revised to include a reference to
i ( the HPCI valve logics.

Sections 5.4.6.1 and 7.4.1.1.2 have been revised to provide a
description of the RCIC pump suction automatic switchover,

i function. .

| Section 7.4.1.4.5.2 has beer. revised to clarify the description
of the CST low-low level indication at the RSP and to clarify the
requirements for manually shifting the RCIC pump suction when
operating at the RSP.

p r e p. d k o g 8-a

The only heat tracingf in talled on safety-related instrument
sensing lines at HCGS for the purpose of protecting the sensing
line from freezing in cold weather is that heat tracing installed
on the level sensing line from the condensate storage tank to the
reactor building. This heat tracing is powered from a highly
reliable battery-backed non-1E power source and is equipped with
an alarm monitoring circuit which detects loss of power to the,

'

heat tracing or loss of thermostat. The non-1E battery-backed
power supply for the alarm circuit is separate from the heat
tracing power supply. The sensing line will also be supplied
with an RTD to monitor the temperature of the process fluid in
the sensing.line where the sensing line is exposed to the severe
weather condttions. This temperature indication and associated
alarm will be available in the main control room via the plant

i

| computer.

--INSERT A -'
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'

DSER Open Item No.196 (DSER Seetion ~ 7.3.2.4)

SHARANG OF COMMON INSTRUMENT TAPS

The applicant is required to augment the previous response to,
this concern to address all common instrument taps that have {
been identified and, in ad lition, verify that for the examples |

cited the required protection system redundancy will not be |
'

defeated.

'

RESPONSE

For the information requested above, see the response to
Question 4 21.19.

*
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DSER Operi Item No.197 (DSER Section 7.3.2.5)
~

.

MICROPROCESSOR, MULTIPLEXER AND COMPUTER SYSTEMS
_

We require the applicant to expand the response regarding the
Bailey 862 modules and to provide a typical set of drawings
and the instruction manuals for the Bailey Model 862.

_

RESPONSE

The response to Question 421.6 provides the requested information
concerning the reliability of the Bailey 862 equipment. Typical

drawings and Bailey 862 instruction manuals were provided to the
NRC as additional documents during the Ja nua ry 13 ICSB meetinos

.

.

9

.

b , ,
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.

( OUES?!ON 421.6 (SECTIONS 7.1 - 7.6)
,

Identify any "first-of-kind" instruments used in or providing
inputs to safety-rela'ted systems. Identify each application of a
microprocessor, multiplexer or computer system where they are in
or interface with safety-related systems.

RESPONSE

. There are no "first-of-kind" instruments used in or providing
inputs to NSSS safety-related systems. Microprocessors are used
in the redundant reactivity control system (RRCS). While the
RRCS does not perform aey reactor control functions, it does
provide signals to trip the recirculation system, to runback the
feedwater system, to initiate the standby liquid control system,
and to initiate alternate rod insertion for mitigation of an ATWS
event (see Section 15.8). The performance monitoring system

~'

(PMS) is nonsafety-related, and isolation of safety-related
.. inputs to the PMS is shown functionally in the logic diagrams and

. elementary diagrams provided to the NRC and listed in Table
1.7-3.

- 1. The non-NSSS safety-related, "first-of-kind" equipment used
at HCGS consists of the following:

[ a. Bailey 862 solid state logic modules - provide common
signal levels, interfaces, and common logic arrays to

. provide the interface between the engineered safety
1 features (EST) systems (identified in Section 7.3) and

the main control room controls and displays (identified
- in Section 7.5).

High system reliability is achieved through the use of
~ : auctioneered redundant power supplies for the three

different de voltages utilized by the 862 logic
,

modules:

- 1) 125-Vdc for interrogation of field contacts

2) 24-Vdc for interrogation of main control room
- controls; for powering main control room status

lights; for powering output driver relays:

3) 9-Vdc for powering the 862 logic modules (onboard
- voltage regulators control this at 5-Vdc for the
.

logic and buffer circuitry).

The' integrity of each power supply is continuously
L - monitored and any failure is annunciated in the main

control room and indicated at the summary alarm panel
of the affected logic assembly (cabinet). This summary

_ (
,

2 421.6-1 Amendment 5
j/ f f_
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.

I alare panel also provides indication of fuse module
fuse failure, cooling fan failuare, and in which bay
(of the 12 bay assembly) the failure occurred.

A digital logic assembly trouble summary alarm is
annunciated in the main control room whenever any of
the following conditions exist in a Class IE logic
assembly:

1) Door open .

2) Fuse module fuse failure

3) Fuse module interlock (fuse module withdrawn)
|

4) Power bus failure

5) Power supply failure ,

1

6) Cooling fan failure

7) Optic link failure (optical isolation system
trouble).

High system reliability is achieved by segregating
*.

control of field devices (e.g., switchgear, MCC, etc.)
into different circuits within a logic assembly. Each
circuit is composed of a single fuse module and as many'

f

( logic modules and output driver relays as required to
control a field device. Several related field devices
may be controlled from the same circuit. The fuse
module protects the logic assembly power supplies from
individual circuit faults.

Testing of a system circuit from its control switch
through the output (s) of the associated logic modules
is made possible by a switch on the fuse module which,
when operated, disables the output driver relays. This
disabling is continuously ind.icated in the main control

Light emitting diodes on the face of the logicroom.
module indicate the presence or lack of input signals
from the associated control switch and the presence or
lack of signals to the output driver relays.

~3
/7, INS &T~ rhe maiTey a62 equipment is functionally described in

-

,

:

I the logic diagrams provided to the NRC and listed in
Table 1.7-3.

Equipment'qualificati,on reports are referenced in
Sections 3.10 and 3.11.

.f

421.6-2 Amendment 5
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The reliability of the 862 Logic Module may also be evaluated,

by reviewing three f acets of the design and manuf acturing
proce.ss. The first facet deals with the application of proven
design methods which have been used in other Bailey products or
within the I&C industry. Part of this first phase is the
evaluation of the design via methods prescribed in Mil Std. 217C.
The second area concerns the verification of the 862 Logic
Modules ability to perform under various environmental stresses
via qualification testing. The third f acet deals with the in-
plant maintenance of the Logic Modules ability to perform by
use of surveillance.

Bailey has employed conservative methods in the design of the
i 862 Logic Module via the use of proven circuitry schemes.

J'xamples of this is found in the voltage regulator circuitry
gU which provides power for the module. Another e xample ---- ' ' '- 85

the input buf fer circuitry. The most prominent feature with
regards to the reliability of the module can be found in the
analysis performed on the camponent items of the module which

gJhsure the components are not overstressed. This analysis is
accomplished by using Bailey derating f actors in conjunction

217C. This analysis results in conservative
b[ with the Mil Std.stress ratio calculations demonstrating that each component is

not overstressed. All calculations are maintained in auditable
files at the Bailey Controls Company in Wicklif fe, Ohio. This

analysis also provides MTBF values. In the case of the 862

( Logic Module, the MTBF is analyzed to be 11.6 years. This
value takes into consideration all components including those
which are not essential to the lE function such as test switches
and capacitors. It is expected that disabling f ailures would
occur less frequently.

-s

The second area which establishes confidence in the 862 Logic
Modules design is the testing performed during the qualification
program. The results of these tests demonstrate the designs
capability to perform under abnormal and normal environments
including seismic events, the ef fects of RFI/EMI, and voltage
spikes. All data is documented in accordance with Appendix B
to 10 . 50 and is available for audit at the Bailey Controls
Test La in Wickliffe, Ohio. Buf fers driving the control output
relays are usually only momentarily energized, thus resulting
in less stress on these components.

The third area for consideration includes the testability or
the recognition of f ailure. Although there is no in-service
testing of the module, some failures are self-evident. As an

- example, tne f ailure of an output buf fer in indicating
applications would result in the loss of the indication at the
main controrsconsole. Alee, th; indisoil.y mudul-e ei. -y u ip pe d-
eit5 cr. LCC iudim iec Le elect the ep;ratos iv . ivoo of ih ^V

-:: 24" pcter euppli :.- In addition, during operation logic

( nodule LEDs can be observed to check module functionability and
memory status.

.
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One area not provioucly mentiencd 10 tha cperating oxpericnco
,

of this module in similar applications. This module is pre-
sently being used at three f acilities. As a result, the 862
Logic Module has five years of operating experience without
significant failures.

In summary, these points show the concise and deliberate actions
the Bailey 862 Logic Module (and system) employ to obtain and
maintain high reliability in its operating capability as is |
evidenced by its successf ul operating history to date. The use
of existing design tailored to replace relay logic simplifies
and enhances the motor control system. The result is a testable,
secure system of proven design performing its task in a sound |
and reliable manner. |

|
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1

b. Bailey 890 system - provides the interface and
isolation between the main control room, safety-related

,

instrumentation and the plant computer (control room
integrated display system), and the plant annunciator
system. The Bailey 890 system is also used to provide
isolation between the Class IE indicating lamp circuits
and initiating logic circuits provided for lamp test.

The equipment is functionally described in the logie
diagrams provided to the NRC and listed in Table 1.7-3.

Equipment qualification reports are referenced in
Sections 3.10 and 3.11.

The Bailey 890 system isolation capabilities are
discussed in the response to Question 421.13.

c. Technology for Energy Corporation (TEC) Model 600!

equipment - provides equipment to monitor, perform
calculations, provide outputs to operator displays, and
provide signal isolation (where required) for the
following systems:

1) Suppression pool temperature monitoring system -
described in Section 6.2.1.1.10.3,

f 2) Reactor building exhaust radiation monitoring
system - described in Section 11.5.2.1.3,

[
3) Refueling floor exhaust radiation monitoring

system - described in Section 11.5.2.1.2.

Equipment qualification reports are referenced in
Sections 3.10 and 3.11.

The TEC Model 600 equipment isolation capabilities are
discussed in the response to Question 421.13.

2. The following non-NSSS systems at HCGS interface with
safety-related systems using microprocessors, multiplexers,
or computers:

a. Radietion monitoring systems (RMSs) - discussed in
Sections 11.5.2.1.3 and 11.5.2.1.2, the Class IE
reactor building exhaust and refueling floor exhaust
RMSs utilize TEC Model 600 equipment to provide
radiation monitoring and isolation initiation
functions.

.
'

The TEC Model 600 system is a microprocessor based
system using Motorola 68000 microprocessors to provide

f -

*~
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I data acquisition, signal processing, and signal
isolation (where required). See item 1.c. above.

The TEC Nodel 600 system isolation capabilities are
discussed in the response to Question 421.13. (

1

Suppression pool temperature monitoring system (SPTMS) |o. - discussed in Section 6.2.1.1.10.3, the SPTHS utilizes '

TEC Model 600 equipment to provide reliable indication ,

|of suppression pool temperature to meet the
requirements of a Regulatory Guide 1.97 (type A, |
Category 1) variable.

Tne TEC Model 600 system is a microprocessor based
system using Motorola 68000 micrortocessors. In the
SPTMS, redundant , dedicated microprocessors are used to
provide data acquisition, signal processing, operator |
displays, and signal isolation (where required). See !

item 1.c. above.
The TEC Model 600 system. isolation capabilities are .

|discussed in the response to Question 421.13.

Control room integrated display system (CRIDS) - partc.
of the plant computer systems discussed in Section
7.5.1.3.3, the CRIDS computer * interfaces with safety-

[ related systems to provide information to the control -;

room operator in the form of graphic displays and( alarming functions. The CRIDS computer is also used to
meet emergency reponse facility requirements (see
Section 7. 5.1. 3. 3 ) .

The CRIDS is nonsafety-related and isolation of safety-
related inputs is shown functionally in the logic
diagrans and elementary diagrams provided to the NRC
and listed in Table 1.7-3. See item 1.b. above and the
response to Question 421.13 which discusses isolation
capabilities of the Bailey 890 system.

d. Emergency response facility data acquisition system
(ERFDAS) - the data acquisition system for the HCGS
emergency response f acilities (ERF). The CRIDS
computer is used to process this information as
discussed in Section 7.5.1.3.3.
The ERFDAS uses the "Real Time Peripheral" (RTP) system
supplied by Computer Products Inc. (CPI). The RTP uses
multiplexers to provide data acquisition and signal

Nisolation. ,
.

|
|

The CPI RTP system isolation capabilities are discussed'

in the response to Question 421.13. ,
,

421.6-4 Amendment 5
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/ e. Startup transient sonitoring system (STMS) - discussed
in Section 7.5.1.3.5, the STMS uses validyne Wodel |

iMC370AD-02 remote multiplexers to provide data
acquisition and signal isolation of those safety-
related signals needed to support plant startup
testing.

Isolation capabilities of the Validyne Model MC370AD-02
multiplexers are discussed in the response to Question
421.49.

|

.

1
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DSER Open Item No.199 ( DSER Se ction 7.4. 2.1)
.

.

IE BULLETIN 79-27 - LOSS OF NON-CLASS lE INSTRUMENTATION AND
CONTROL POWER SYST EM BUS DURING OPERATION.

'

We will require the applicant to document the results of the
analysis, providing recommendation of hardware or procedural
changer as appropriate in response to IEB 79-27. This is
presently scheduled for . submittal during the fourth quarter
of 1984.

RESPONSE

The response to Question 421.42 will be revised by December 1984
to identif y a ny necessa ry HCGS design changes as a result of
analysis of the HCGS design to the concerns of IE Bulletin 79-27.

<

o ,

* .

I

199-1
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421,42 (SECTION 7.5) ,

If reactor controls and vital instruments derive power form
common electrical distribution systems, the failure of such

f
electrical distribution systems may result in an event requiring

.operator action concurrent with failure of importantinstrumentation upon which these operator actions should be!

IE Bulletin 79-27 addresses several concerns related to Ibased. You are requested to provide information and
fthe above subject. Also, you

a discussion based on each IE Bulletin 79-27 concern. 1

are to:

Confirm that all a.c. and d.c. instrument buses that could i1) affect the ability to achieve a cold shutdown condition were |
reviewed. Identify these buses.

Confirm that all instrumentation and controls required by2) emergency shutdown proceducts were considered in review.
Identify these instruments and controls at the system level
of detail.

Confirm that clear, simple unambiguous annunciation of loss3) of power is provided in the control room for each bus ^

addressed in item 1 above. Identify any exceptions.

Confirm that the effect of loss of power to each load on( 4) each bus identified in item 1 above including ability to
reach cold shutdown, was considered in the review.

Confirm that the re-review of IE Circular No. 79-02 which is5) required by Action Item 3 of Bulletin 79-27 was extended to.

include both Class IE and non-Class IE inverter supplied
instrument or control buses. Identify these buses or

confirm that they are included in the listing required by
Item 1 above.

# *
.

RE'SPONSE
-$ .

An analy' sis w.ill be conducted based in theas raised in IE Bulletin
monodebogy for answering the concer

This methodology has been rgriewed 2 f ;; :-:f by the

NRC ed _ __,::. - l'_:: for the M5.-2 project. The methodology79-27.

provides for a systematic and comprehensive analysis to ensurein the event of a single power bus failure, sufficientn, that,control room indicators, instruments, and controls esist toos
~~

achieve a cold shutdown.
.

C An outline of the methodology follows:'

Review the Class 1E and non-C1 css IE busses includingz
|

4

s 1. inverters supplying power to instrumentation and controls i.
E
8 421.42-1 Amendment 5
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uhN
h d dition* p..

pystees_~, ..ta attaining the cold s ut own conu

lTdentify es that could affect..the ability to schieve_____. . .....a,,__ __

i

cold shutdown. ,..__
_.__mA _ _ . .

.. ,..... . ...._ , ,___. m.._ ,_,i..___ m.

___ . ._.4. _ _. ,____,m_.
__...,.

___ , _ ,
___ >_._ ___2 _ ___ ...,_...

. __._ m..____......,__.psw m .,.._ c2__. . .
.. .. ... -... _ . ,____ ______.--_ _ _ . . . . . . . . . a m a w. .

opbas. . . _ _ _ _ -- _ .

ion and control devices connected2. Identify the instrumen Evaluate the effects of ato each identified pow r bus.
loss of power to each 1oad? including the limiting effects3on the ability to achieve cold shutdown.

6 , _ _ a ny _.2
., 6 .

s. u...

-S. C ._ ._ ._ _ m. ._ m_._._._ 2._._.._m.,._.,_ . . . . -...... . . . . -__

: nfi;;;;ti;n ;f 211 bur :: thet -~ --
. . .

es:::'ing 5;
1:;;t::::..teisen end se..i ele the ep ::t;; e.14 23.91;ul:tc

< a1 A h" t de- -i ;:i-- ta

Determine the annunciators and alarms that would alert the
.

4. operator to a fsilure of any of the identif Wd busses.

45. Dets in: the :ff M . v~ eny :in;1: ver 5"- !cer c= th
,

eLil't, te centin;; in :: h p :t':el:: :h ta un ;:th bri ;
::d :t the ti the bu: 10-- eccure. Include the ::::: din;

effset; cf :ny i;; 1;;;, :nd :: :id:: :lt: nct: indi::ti:n:
:nd :ent :1 ;;r:::d by neff::::d b;;;;; th;t ::y ;id th; ,

ep;;;t;; in th: :::nt f : b;; 1;;;. Id:ntify :lt :::tir;
*

[ ;%;t'eun p th: :::il:51: :nd ::i: tin; p::::d r : f-
:::t;;;ti;n ;f th: Off::t:d 5'ee.

6 Document the results of the analysis, providing 'E recommendations of hardware or procedural changes as
appropriate. e

The programs described in the responses to this question and to
-

Questions 421.51 and 421.52 will be conducted as a combinedeffort that will be completed by.B.e.eembe..r., 1984.. ...
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DSER Open Item No. 204 ( DSER Se ction 7.5. 2.3)
.

TMI ITEM II.F.1 - ACCIDENT MONITORING

Pending submittal of a revised FSAR Table 7.5-1

o

RESPONSE

Table 7.5-1 was revised in response to Question 421.41.

J

%

b
. ,

G e

o
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204-1
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DSER Open Item No. 207 (DSER Section 7.7.2.1)*

|
.

HELBs AND CONSEQUENTIAL dC.1 TROL SYSTEM ' FAILURES

The applicant is required to submit the analysis and its con-
clusions concerning HELBs and consequential control system
failures to the NRC for staf f review. This is scheduled
for submittal during the fourth quarter of 1984.

RESPONSE

The response to FSAR Question 421.52 will be revised by
December 1984 to provide the requested analysis results.

|
|

%,
* =

.
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DSER Open Item No. 208 ( DSER Se ction 7.7. 2.2)
l

1
-

.

MULTIPLE CONTROL SYSTEM FAILURES j
1

The applicant is required to submit the analysis and its con-
clusions concerning multiple control system failures to the
NRC for staf f review. This is scheduled for submittal during
the fourth quarter of 1984.

RESPONSE

The response to FS AR Question 421.51 will be revised by
De c embe r 1984 to provide the requested analysis result s.

.

4

!
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208-1

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



AL 11 44 U C O ( U U O
..

.

*

BCGS TSAR 4/34

(''. :

QUESTION 421.51 (SECTION 7.7)

The transient and accident analyses included in the FSAR are
. intended to demonstrate the adequacy of safety systems in
mitigating anticipated operational occurrences and accidents.

$ased on'the conservative assumptions made in defining these
" design bases" events and the detailed review of the analyses by
the staff, it is likely that they adequately bound the
consequences of single control system failures. To provide
assurance that the design basis event analysis for Hope Creek
adequately bounds other more fundamental credible failures,
provide the following: .

; (1) Identify those control systems whose failure or malfunction
could seriously impact plant safety.

(2) Indicate which, if any, of the control systems identified in
(1) receive power from common power sources. The power
sources considered should include all power sources whose

i failure or zalfunction could lead to failure or talfunction'

of more than one control system and should extend to the
effects of cascading power losses due to the failure of
higher level distribution' panels and load centers.

1

( (3) Indicate which, if any, of the control system identified in
' (1) receive input signals from common sensors. The sensors

considered should include common taps, hydraulic headers and
; impulse lines feeding pressure, temperature, level or other-

signals to two or more control systems.
1

i (4) Provide justification that any malfunctions of the control
systems identified in (2) and (3) resulting from failures or;

'

I
malfunctions of the applicable common power source or senser
including h draulic components are bounded by the analysesj

in Cnapter 15 and would not require action or response
beyond the capability of operators or safety systems.

n3M}'r
,

I RESPONSE I' \s
An analysis will be conducted based on the General Electric'

methodology for answering NRC concerns for common power source
. failures and common sensor or sensing line failures. This
; methodology, which received NRC concurrance via reports for the

GrandGulf,Shoreham,andWNP-2 projects,willbeusedforthe_J
! Nope Creek project. The methodology is systematic and ,

comprehensive and examines control systems (T}nteratio to
establish the Jimiting-case events. The cou.eg--n es of single

; power-source or sensing-line failures will be evaluated with
respect to control-grade systems and will ensure the. limiting-.

( case events are bounded by the events analyzed in Chapter 15.
;

421.51-1 Amendment 5t
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s.

: A. Common Power Source Failure )

An outline of the methodology for the common power source
failure analysis follows:

.

1. Identify all nonsafety-grade control systems that have
the' potential of affectia.g the critical reactor*

i-

parameters of water level, pressure, or power.
Sd6564Mr

2. Review these control systems a the component level;
identifying the effects of tha la=s of power to each
systemcomponentandthe(ebsequejI)interactionswith
other components and syste

-3. Generate bus trees denoting the bus hierarchy and
cascading configuration of all power busses that supply
components of control systems under study.

4

! 4. Perform a combined effects analysis. Evaluate the
failure of each power bus (1 cad center, motor controli

center, etc.) starting with the lowest-level source
common to oultiple control syster.s and working up each,

bus tree to the highest common power level. At each,

level examine the effects of the single bus failure and
the consequences of cascading bus failures on all
control systems' components."

5. Postulate the limiting transient events as a result of
the combined effects analysis and compare these events

'
;

;

; to those analyzed in Chapter 15.
Wo M T- C M E~1 '

analy(sesnecessarytoensurethe(v_........
Perform" additional transient calculations orl 6. limiting ,

! '

event ace bounde by those analyzed in Chapter 15 g
1 4

7. Document the results of the analyses of common power 8 |
; source failure, providing recommendations as 1

, ,

i appropriate.

B. Common Sensor or Sensing Line Failure
|

i An outline of the methodology for the common sensor or
i

|
sensing line failure analysis follows:

l
! l

1. Identify the nonsafety-grade control systems that have'

the potential of affecting the critical reactor
! parameters of water level, pressure, or power.j

| 2. IdentiYyallinstrumentsensinglinesandsensors |

| utilized by two or more of these control systems.

.

DSER OPEN ITEM [Oh
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!

Analyse the effects of failure of a common sensor of a I

3. complete plug or a guillotine break in each of these
common instrument lines. Examine the effects of
erroneous signals on each instrument and on each
function (scrams, trips, permissive signals, etc. ) that"

could be actuated or rendered inoperative.

' Examine the interactive effects among all systems:
4. affected by the common sensing line or sensor failure

and the consequential combined effects on the critical
reactor parameters.

5. Compare the consequences of these postulated events ,

|

with those analyzed in Chapter 15 to ensure the
consequences of the postulated events are bounded by
the results of the Chapter 15 events and to ensure the
postulated events would not require actions or
responses beyond the capabilities of the operators or
the safety systems. Perform any additional transient
calculations or analyses necessary to gnsure the wes57: ceE

'

post:1stad. limiting event #acevbounded"by those4'9analyzedinChapter15J-g
IN W

6. Document the results of the analyses of common sensing
line or sensor failures and provide recommendations as

| appropriate.

The programs described in the responses to this question and to
questions 421.42 and 421.52 will be conducted as a combined
effort that will be completed by December,1984.

r

!

C " 9 tt THE IS n Stk<t.z q ve FAILupt tv A
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i

,
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As it is used in items [ " bounded" means within the consequence
-

limits for abnormal operational transients given in Section
15.0.3.1.2 of9he FSAR g, if the ccanbined probability of
occurrence of bot.h the initiating event and the single activefailure is similar to the occurrence probabilities of limiting

"bceunded" means within the ;

faults (see section 15.0.3.1), consequence limits for limiting the faults given in Section
| 15.0.3.1.3.
| 421.51-3 Amendment 5
'
.
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DSER Open Item No. 209 (DSER Se ction 7.7. 2.3)
,

CREDIT POR NON-SAFETY RELATED SYSTEMS IN CHAPTER 15 OF THE FSAR

The peak vessel pressures resulting from the analyses of the
transients without taking credit for nonsafety-related struc-
tures, systems, and components are bounded by the peak pressure
limit of the overpressure protection system as described in :

|the Hope Creek FSAR.~~

The sta f f is reviewing the applicant's response relating to
this concern and will report its finding in a future SER.

RESPONSE

to Question 421.54 identifies which of the nonsafety-The response
grade systems / components tha t may t e actuated during the course

of anticipated operational occurrences (transients) are included
in the Te chnical Specifications.

' s,
* .

S

i
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( OUESTION 421.54 (SECTION 7.7)

Table 7.1-1 of the FSAR lists the safety-related instrumentation'

and control systems. Nonsafety-related systems are identified in
Table 7.7-1. From a review of Chapter 15 of the FSAR the staff
has determined that the analysis of certain anticipated
operational occurrences (i.e., the feedwater controller failure-i

,

maximum demand) and design basis accidents (i.e., recirculation
'

pump seizure) take credit for the operation of nonsafety-related
instrumentation and control systems. It is the staff's position
that for events classified as anticipated operational
occurrences, credit can be taken for nonsafety-related systems to
mitigate the event provided only high availability nonsafety-
related systems are being relied upon. Therefore, identify each
instrumentation and control system / component which is not ,

classified as safety-related but assumed in the FSAR analysed to
mitigate the consequences of transients. Provide a justification

1 for the assumption of operability of this equipment based upon
system design, equipment quality, and proposed technical!

specifications. In addition, provide a discussion on the
interfaces with the safety-related portions of the Hope Creek

'
design.

It is the staff's position that no credit may be taken for
nonsafety-related instrumentation and control systems / components

/ in mitigating the consequences of design bases accidents.
Therefore, identify each instrumentation and control
system / component which is classified as nonsafety-related but
assumed in the FSAR analyses to mitigate the consequences of '

! accidents. Either redo the analysis assuming no credit for the
! operation of this equipment, or propose modifications to upgrade
|

the equipment to safety-related status.

! RESPONSE

The following nonsafety-grade systems / components may be actuated
during the course of anticipated operational occurrences
(transients) shown in Chapter 15:

a. Level 8 turbine tripi

i b. Level 8 feedwater trip

| c. Turbine bypass

d. Recirculation runback
.,.

e. Rod * sequence control system
|

f. Rod block monitor
(

DSER OPEN ITEM )O7 421.54-1 Amendment 5
|
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.

( The relief function of the safety relief valves.g.

None of these systems are required to mitigate the accidents
discussed in Chapter 15.

provided in respense to Question 440.33 listsTable 440.33-1 |transients where nonsafety-grade systems / components are actuatedThe analyses for each of the iduring the course of the event.
transients are based on the single-failure criterion associated j

i

with the abnormal transients (abnormal transients are defined as '

events that occur as a result of equipment malfunctions as a.

result of a single active component failure or operator error). j,

Following this single failure, the resulting transient is |
simulated in a conservative fashion to show the response of

|
1

primary system variables and how the various plant systems would |

interact and function.
fAlthough the analyses of certain transient events assume the l

operation of specific nonsafety-grade equipment to provide a
realistic transient signature, failures of such equipment would
not make these events more ther.T. ally or pressure limiting thanPeriodicthe limiting accidents already addressed in Chapter 15.
testing is prescribed by the NRC's Standard Technical

! Specifications for Level 8 turbine trip, Level 8 feedwater trip,
turbine bypass, the rod sequence control system, the rod blocki

[- monitor, and the relief function of the safety relief valves.,

lasexrk' -

}

|

i I

!
|

\

4

i

5
. ,

|

i

/
,
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The recirculation runback feature of the HCG' is primarily an operational
.

device to increase plant availability. It reduces the incidence of scrams
.

from low vessel water level due to misoperations of the feedwater system.

Although the recirculation-runback feature is simulated in the analyses of :

a complete loss of feedwater flow, as described in Section 15.2.7 Of ^h .

_ fi"?-, the analyses shows it does not make a significant contribution to
the mitigation of this event.

The analysis confinns that the reactor power would begin decreasing at
the initiation of the feedwater loss because the reduced inlet subcooling

would increase the voids. This would tend to increase the MCPR and to
decrease reactor pressure. Therefore, in the absence of recirculation
runback there would be no challenge to the core thannal margin or vessel

pressure boundary before scram, and it would be inappropriate to prescribe
;

surveillance of the recirculation-runback feature in the technical
( specifications.
( =

I

,
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No, 221 (DSER Sostion 8.2.2.1)rssa e Itn~)
'

pursICAL SEPARATION OF OFFSITE TRAN8 MISSION LINES

The description and analysis contained in the PsAR relating
to physical independence of the of faite transmission linesbetween the public Service Electric & Gas Company transmis-

-

sion grid system and the Kope Creek . switchyard, is not suf-ficient for the staff to conclude thal the transmission lines,

,

are adequately separated in accordance with the requirements
'

of criterion 17 of Appendix A to 10 CFR 50.

By Amendment 4 to the FSAR, the applicant in response to a
request for information, revised section S.2.1.1 of the F8AR
to indicate that transmission lines are on separate towers
and terminate at widely separated switching stations. This
response does not provide the requested description and
analysis of physical separation between transmission lines

'in the vicinity of the Hope Creek switchyard and between i

transmission line routed from the Hope Creek switchyard and |
remote switching stations. T

RESPONSE
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L . \..

8.2 OFFSITE POWER SYSTEMS
.

' '

8.2.1 DESCRIPTION N

8.2.1.1 Transmission Systems

The bulk power transmission system at Hope Creek Generating
Station (HCGS) operates at 500 kV. The station supplies power to'

the 500-kV system through three single-phase power transformers.
These transformers step the voltage up from 25 to 500 kV. Theji offsite power for the plant is fed through the 500-kV system via4

the 13.8-kV yard.4.
t

Figure 8.2-1 shows the 500/13.8-kV yard and the 500-kV'

transmission lines in the vicinity of the plant. All HCGS

| lines are on separate towers and terminate at widely
! separated switching stations. The 13.8-kV and 500-kV

sections of the yard are physically tied together through two
| sets of two station power transformers, T1, T2, T3, and T4,
4

! located in the 13.8-kV yard.

'
(. Three independent offsite power sources supply the Hope Creek)
'

plant. One source is the Salem-Hope Creek 500-kV tie line. This

tie feeds the 500/13.8-kV yard via main bus section 20X. The;
-

Salem tie and bus section 20X are protected by primary and backup
pilot wire relays. Primary and backup pilot wire. supervisory and
transfer trip relays are provided for transmitting and receiving
the de pilot wire trip signal. The transfer trip is initiated by
associated 500-kV and 13.8-kV breaker failure relays, CT module

| and ground relays, and station transformer T2 and T4 differential
r

relays.4 s

%

| The othey sources are a 30.1-mile tie to the Keeney Switching
Station $which feeds section 3 of the 500@-kV bus, and a 42.9-mile3
tie to the) which feeds section 5
of the busVC(ew Freedom Switching StationBoth lines have identical protection schemes.i U

| =

] y Primary protection is achieved through the use of solid-state
| phase and ground mho distance relays with a directional

comparison carrier blocking system. Backup relay protection is,
1 g

provided by electro-mechanical phase mho distance relays and ai o
directional overcurrent ground relay with a directional*

comparison continuous carrier blocking system. Both primary and
-

backup relay schemes make use of a carrier transmitter receiver'

and are also equipped with dual-channel transfer trip equipment..

|: @...,Locmenuanswest r udpc oters. nda uswA4betAWmur,...' o
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r88R Open It~1 P% 222 (DSER Sectirn S.2.2.2)
,

DESIGN PROVISIONS FOR REESTABLISMNENT OF AN OFFSITE POWER SOURCE
1

GDC 17 requires, in part, that each of the of fsite circuits be4

designed to be available in sufficient time following a losa
of all onsite alternating current power.pupplies and the other>

offsite electric power circuit, to assur4 that specified accept-
able fuel design limits and design conditions of the reactor
coolant pressure boundary are not exceeded. The description
in the F8AR as to compliance with this part of GDC 17 le not
sufficient to reach a conclusion of acceptability.

!' By Amendment 4 to the FSAR the applicant in response to a request
~ for information, stated that in the event of relay operation,

the relays can be reset and the equipment returned to service j

within one hour. This design provision description for reset '

of relays may be related to design provisions used for reesta-
.

blishing an offsite circuit from the transmission system through
| the switchyard to the Class 1E system however, the description

'

i

by itself is not sufficient to reach a conclusion of acceptabi-
lity nor is it responsive to the staf f request for information. |

RESPONEZ ,
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provide an auxiliary switch contact for input to generating*

station computer systems via a data input / output (I/0) cabinet
for status indication. For safety reasons, the control switches !-

are provided with a lock-in handle. .The generating station
control room operator must release keys'in his possession to
operate these switches.

8.2.1.4 Switchyard-

The 500-kV switchyard, located to the east of the Hope Creek
plant, is designed with tapered tubular steel structures and

,

rigid aluminum bus work. This yard consists of two breaker-and--

a-half bays containing five SF-6 circuit breakers connected to
two 500-kV main buses, 10X and 20X, as shown on Figure 8.2-2.,

Bus 10X is protected by primary and backup differential relays.
Breaker failure relaying detects a failure-to-trip or failure-to-
interrupt condition at the line terminal and trips associated
breakers necessary to isolate the line.

Generating station auxiliary services are supplied via two
13.8-breaker bays by four 500/14.4 kV, 42/56/70-MVA, oil-immersed,'

,

? '. self-cooled / forced-air-forced-oil-cooled (OA/FOA/FOA) three-phase
transformers connected to the 500-kV busses 10X and 20X, ac shown
on Figure 8.2-2. Station power transformers T1 and T4 each
supply two 13.8/4.16-kV and one 13.8/7.2-kV station service
transformers. The remaining two transformers, T2 and T3, each
supply orie 13.8/4.16-kV station service transformer and one
14.4-kV/206V station light and power transf ormer. Each 13.6-kV
breaker bay consists of three breakers in series. To prevent
paralleling of the transformers, one of the breakers is normally
open. This breaker is closed in case one of the transformers is
out of service.

As shown on Figure 8.2-2, there are six 13.8-kV, 1500-HVA oil
circuit breakers. Breaker failure protection detects the failure
to trip or failure to interrupt conditions at the line terminals
and electrically isolates faulty equipment. Primary and backup
relay protection on the 500/14.4-kV station power transformers is
provided by the use of harmonic restraint differential relays.

The 13.8-kV system is ungrounded and connected to the delta side
of all station power and station service transformers. To detect
a phase-to-ground fault in the system, a 13.8-kV/208-V grounded-
wye grounding transformer is installed on the secondary side of

I each station transformer. The heutral of the grounding

DSER OPEN ITEM /dR
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pasR e It^n Wo, 333 (Dasa secti^a 8.2.2.3);

IND::FENDENCE OF OFFSITE CIRCUITS BETWEEN THE SMITCM1rARD AND TNE
class is BUSSES

Tho pope Creek design provides two immediate access of fsite cir-
,.

'

cuits betueen the switchyard and the 4.16 kV Class 15 busses.|

is the staff position that, these two circuito be physically
'

separate and independent such that no' espgle event can simulta-
ItI

!

neously affect both circuits in such a way that neither can be,

!

returned to service in time to prevent fuel design limits orj

design conditions of the reactor coolant pressure boundary fromThe physical separation and independence of'
being exceeded.these two circuits from and including station service trans-!,

formers IAX501 ar.d la2501 to the 4.16 kw Class IE busses hasnot been described or analysed in the FSAR.:
;

I

By Amendment 4 to the FSAR, the applicant implied, in response to!

a request for information, that the of fsite circuits are non-
Class 1E and thus do not have to be physically separated in ac-:

cordance with the requirements of Criterion 17 of Appendix A to
The staff finds this interpretation to be unacceptable.r

i 10CFR50.

RESPONSE

The response to Question 430.4 has been revised to provide a
drawing showing the physical routing of the two offsite circuits

'

i

I, between the transformers and the Class IE busses.
1
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'

OutsTION 430.4 (SECT 1004 8.3)
.

7

I
b '' The Ilope Creek design provides two immediate access of faite

circuits between the switchyard and the 4.16 kV Class 1E buses..

It is the staff position that these two circuits be pttysically
separate and independent such that so , single event' een
simultaneously af fact both ciL*cuits in ebch a way that neither
can be returned to service in time to prevent fuel design limits
or desion conditions of the reactor coolant pressure boundaryThe physical separation and independence of'from beIng escoeded.
transformers 1AX501 and 1BX501 to the 4.16 kV Class 1E busas hasProvide thenot been described or analysed in the FSAR.
description and analysis and justify areas of noncompliance withi

The analysis should include separation -

the above staff position.
and independence of control and protective relaying circuits as
well as the power circuits.

'

.

| RESPONSE

power to the station service transformers comes from separate and
'

These are run inopposite sides of the 13.8 kV ring bus. InI

separate duct bank manholes to each respective transformer.each duct bank the lines are enclosed in PVC conduit and encased
in concrete.
Figure 3.3-5 shows that each of the four 4.16 kV Class 1E
switchgear buses is supplied from two offsite (preferred) power.

,

Thesources and one onsite standby diesel generator (SDG).!

of f site power to these buses is supplied from station service
transfomers 1AX501 and IBX501 by non-segregated phase buses thatThe non-segregatedinsujeted and enclosed in metallic ducts.i

phast b. set ir cr the e, t a t ior, s c rv i c t tr e r.r f e rn e rt te 4.lf M ,a re

Class 1E switchgear are designated as non-Class 1E.[ tee insite
'

I

power to the 4.16 kV class IE bus is supplied f rorn its associated
'

The cables and the raceways associated with it areSDG.
designated as Class 1E. l

,

The non-Class IE, non-segregated phase buses carrying the of f site!

power to 4.16 kV Class IE switchgear buses are separated from
Class IE raceways of the onsite SDG power supply in accordancei

with the requirements of Regulatory Guide 1.75.
'

""N" -

MN $,.3)b..."'b.555. 5..!N.. - [...

m . . ,..

i

Analysis of circuitry independence and common mode failures are
discussed in the response to Question 430.5.

t

AILE % P M WI

pep 4 # THE TWo t40N- SEGREG ATED BUSES
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9858 Open Ites No. 334 (DSSR es; tion 8.Roted)'

COMMou FAILLWtB NODE BETWEEN ONSITE AND OFFSITE pCNER CIRCUITS
x

Bash of the 4.16 kw class 18 tusees at Rope Creek is supplied j

pesar free preferred offsite ad standby onette streette. It le |

the staff position that these,eircuite should not have season ,

failure modes. physical separation ahe'Andependonos of these ;

eireutta has not been described or analysed in the FSAR. By.,

'

Amend. 4 to the PSAR, the applicante in response to a request
for informatione indicated that a single event een not sauce'
common failure of both onsite and ef feito power sourse circuite.

because they are separated in accordance with the requiremente-

of Regulatory outdo 1.75. The stati disagrees. Separation in
accordance with Regulatory, eutde 1.75 by itself to not sufficient i

*

for the staff to conclude that these are no common failure modes
.

' '

ior to conclude that the probability of coincident less of both
onette and offsite power sources has bee'n einimised in accordance !j.

'
; with the requirements of criterton 17 of Appendix A to 10 CFR 50. !

RESPONSE4 ,

The response to Question 430.5 has been revised to provide ad- !
j '

ditional analysis and discuselon on separation between onsiteI

t
and of f aite power circuite.

. :
! I
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BCGS FSAR 4/94
,

00ESfl0M 430.5 (SECTION 8.3)

Each of the 4.16 kV Class II busses at Nope Creek is supplied
It is-power from preferred offsite and standby ensite circuits.

the stati ition that these circuits should not have cosmon
Physical separation and indepe' ndence of thesefailure provide.

circuits has not been descelbed or analysed in the FSAR.
a description and analysis in sccerdance with Section 5.3.1(5) of |

'

i.
J IEEE Standard 308-1974. |

-

: ,
,

E i

PHYSICAL SEPARATION AND INDEPENDENCE OF OFFSITE AND 1

STANDSY ONSITE CINCUITS SUPPLYING 4.16 RV CLASS 1EL
''

SWITCNGEAR BUSES.4

1

Figure 8.3-5 shows that each of the four 4.16 kV Class II iswitchgear buses is supplied from two offsite (Preferred) power
sources and one onsite standby diesel generator (SDG). The

! offsite power to these buses is supplied from station service
transformers IAs501 and 13:501 by non-segregated phase buses thati

are enclosed in metallic ducts. The non-segregated phase buses
from the station service transformers to the 4.16 kV Class 1E INSf41i

i
. switchgeararedesignatedasnon-ClassIE.{:.:.;:::10:;;n;:s.e A

iM ?.;? hY CI::: 0 L e ;e .. n.ii e L - .. :- :: ;;;0-Z . s
I

| The c-b!-- :nd-ths . 6 .ym associas.J .;th it es; ;..i, .t.: ;;

i Cl u s. J L --

The non-Class IE non-segregated phase ouses carrying the offsite
power to 4.1( kV Clace 1E switchgear buses are separated from

.

Class IE raceways of the onsite (SDG) power.swpply-M-accordit.ee
;dth th= r = q91 r == = n t = 4f-Regul*4*t y 0.ittie enW. suMLICS.

| !

ANALYSIS FOR COMMON TAILURE MODE SETWEEN ONSITE AND 1

OTTSITE POWER SUPPLIES TO 4.16 KV CLASS 1E SWITCHGEAR
I FER IEEE-308-1974, SECTION 5.2.1.5
L

| The following discussion demonstrates that there are no common
i

failure modes in the NCGS design:

Between onsite and offsite power supplies to 4.16 kV -

a.
{

Class It switchgear..

: b. Among the four redundant onsite power sources of the4
.

standby power supply to 4.16 kV Class 1E switchgear.i

As stated above the receways carrying onsite and offsite1.
yersup-liesto4.16kVClassitswitchgearareseparated|
_ :-- r ? r;;t ;;. s. ,_;; x ;c.;,e e C,.;; Ley
anaa i sa St,otA em AWetd58, , j

i
-

.

f Mk 430.5-1 Amendment 5'

barn ot's n sitM
''
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HCGS FSAR 4/34*

.

2. The circuit breakers that connect a 4.16 kV Class 1E |
switchgear bus to the two offsite power supplies and its
associated onsite standby power supply are Class 1E a'nd are
qualified to the MCGS seismic and environdent.a1 parameters-

for any design basis event.|

3. -Electrical interlocks are provided to prevent the automatic
paralleling of the onsite and offsite power supplies. -

4. Each of the four SDGs are located in separate rooms of a |

seismic Class 1 structure. The SDGs and the associated |
control panels are qualified for HCGS seismic and
environmental parameter for all design basis events. The
control panels, power and control cables for all the four
SDGs are separated to comply with Regulatory Guide 1.75* |
requirements.'
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FSER Open Iten C % 225 (DSER Section 8.2.3.1)
.

TESTABILITf OF AUTOMATIC TRANSFER OF POWER FROM THE NORMAL TO
PREFERRED POWER SOURCE

.

Each Class 1E bus is supplied with a normal and alternate of f-
site power source. On loss of the normal source, the bus is

Theautomatically transferred to the alterna,te power source.
capability to test this transfer of power. has not been specifi-
cally addressed in the FSAR.*

Inclusion of the test capability in the FSAR and justification
for not testing while the plant is operating at power will be
pursued with the applicant.

.

.

RESPONSE

'rfre resfonse +0 O acs fron 'l30 4 has been Feviscol
to po avs'de + h e neyuesieo! o n for.m e.+/on .
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HCGS FSAR 1/84

OUESTION 430.6 (SECTION 8.2)

Each Class 1E bus is supplied with a normal and alternate offsite
power source. On loss of the normal source, the bus is
automatically transferred to the altero, ate power source. The
capability to test this transfer of power has not been
specifically addressed in the FSAR. Describe the transfer
circuitry, how it is tested during normal plant operation, and -

its compliance with GDC 18.

- RESPONSE l

'
On the Class 1E 4 kV buses the transfer circuit has two
functions. One is to transfer the bus to the alternate source if;

the normal source is lost due to transformer fault. The other

function is to transfer the bus to the alternate source if the !

normal source has an undervoltage condition. The transfer

circuit is shown in each of the main circuit breaker schematic
diagram. The applicable diagrams were submitted under separate i

cover in accordance with Regulatory Guide 1.70, Revision 3,
Section 1.7 and consist of Drawing Numbers E-0068-0 thru E-0075-0
and Sheets 3 and 4 of E-0106-0 together with other drawings
referenced thereon.

There are eight main circuit breakers, two for each bus, and the
transfer circuit is typical for each breaker. The transfer
circu;t s ;s des: ;ted as fcllows, usin; Eus :A4:' as ar
exr. :e:

. . _ ,

Eus i A4:1 ;s norma;.y supplied from station service
transformer LAX 5C1 through main circuit breaker (1)52-4CICE.
Drawing Nurber E-::6E-0 shows this breaker's schematic
diacrar 2r the event transforrer pretert:ve relay
oper a t i on d.:ferent.a;, ar ound over ccrr er.: c c v e r r u r r e r.:
relayi, lockout relay 3156TE-AX501 or 3 E(TEi-AX5:1, sho-r
on Drawing Nuiber E-Oll2-0, will trip breaker ;l;52-40108
and closc the alternate feeder breaker 52-4:1C1, shown er1'

IDrawing Numoer E-0069-3.

\q b. Undervoltace of Normal Source Voltage

9
g Undervoltage relays (1)27-40108(A-B) and (1)27-40108(B-C)

will pickup auxiliary relays (1)27X-40108(A-B) and
5 (1)27X-40108(B-C) when the normal source voltage is 92% or
R less of normal bus voltage as shown on Sheet 3 of Drawing

Number E-0106-0. Contacts 7-8 of the two auxiliary relays
g are connected in series to provide a trip signal to breaker

.

a (1)52-40108 upon relay actuation - shown.as wire number 31'

5 in Drawing Number E-0068-0. The bus is now deenergized

I i

430.6-1 Amendment 4-
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HCGS FSAR 1/84

~

since the normal source feeder breaker is tripped. Bus
undervoltage relays (1)27Al-401(A-B), (1)27Al-401(B-C),

i(1)27A2-401(A-B) and (1)27A2-401(B-C) will operate auxiliary
relays (1)27AX1-401(A-B), (1)27AY1-401(A-B),
(1)27AX1-401(B-C), (1 )27AY1-40? (B-C) , .( 1.) 27AX2-401 ( A-B),
(I)27AY2-401(A-b), (1)27AX2-401(B-C), anO (1)27AY2-401(B-C)
- all shown on Sheet 3 of Drawing Number E-0106-0.

Of the eight auxiliary relays, contacts 9-10 of
.

(1)27AY1-401(A-B), (1)27AY1-401(B-C), (1)27AY2-401(A-B) and-

(1)27AY2-401(B-C) are connected in a two-out-of-four, twice
arrangement to close the alternate source feeder breaker
(1)52-40101 - shown as wire number 52 on Drawing
Number E-0069-0.

1

The' transfer circuit will be tested during the preoperational ;

test of the Class 1E 4.16 kV ac power system as indicated in |
Section 14.2.12.1.32. This test will include actual loads on the i

bus if the loads are ready for preoperational test; otherwise the |

complete bus transfer test will be performed during the ECCS l

integrated initiation during loss of offsite power preoperational-

i

test described in Section 14.2.12.1.47. The protective relays of,

the transfer circuit are designed for testing during normal plant
operation by use of test plugs or test switches to isolate their
actuating function. Clar: 1.* Lus L6.u= ~ cityuilty mil act be tet

t sted duc ing T-1 plant Operativas. Testing of the tr g fer %
ei rcui try.- Os- t equired uy GDC i o, will-Le ;cccmpliched as
dclie'eted bj-the N r a .1 : o m e h_& 2 u . ==-Q e g - M- c+ 9 4 h-
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DSER Open Item No. 226 (DSER Sectisn 8.2.2.5) ,

GRID STABILITY

In regard to the grid stability analysis presented in Section 8.2.2
- of the FSAR, it is the staf f c,oncern, due to the close proximity
of the Sales and Hope Creek Generatirig Station, that simultaneous
trip of Hope Creek Urtit 1, Salem Unit 1 and Salem Unit 2, should

|be co.isidered.
l

iIn response to this concern, the applicant by AmenGment 4 to the
iFSAR stated that the Bope Creek Station will remain stable with

'the loss of both Sales Units 1 and 2, clarification and basis
for this statement will be pursued with the applicant.

.

RESPONSE
.

In accordance with these " Reliability Principles and'

Standards for Planning Bulk Electric Supply Systems of
,

the Mid-Atlantic Area Coordination Group" (MAAC), grid
stability analyses have been performed as indicated in j

section 8.2.2. Additionally, analysis of the most severe'

multi-phase fault with delayed clearing'(stuck 500KV
Breaker 6DX) on the Hope Creek - Keeney 509KV line at
Hope Creek, shows that Salem No. I and 2, and Hope Creek
No. 1 Units will lose synchronism and trip. However, the

.

500Y.V systen. remains stable.'
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|PSER Open Iton Co. 227 (DSER Sectien 8.2.2.6)
.

.

|

CAPACITY AND CAPABILITY OF DFFSITE CIRCUITS
.

Section 8.3.1.1.2.1 of the FSAR indicates that each of the fourClass IE 4.16 kw busses, is energized by one of the two preferred
offsite power circuits. On l'oss of power from one of the offsite 1

' '

circuits automatic fast transfer to the Other offsite circuitSimilarly, a nus' er of large nc .-Class IE loads are. o'
|occurs.'

transferred automatically from one to the other preferred offsite*

It is the staff concern that these transfers of ,

power circuit.
class IE and non-Class IE loads may result in degraded voltage |

condition or overload of of fsite power transformers with the pos- |

sible consequence of loss of both of fsite circuits. |
1

|By Amendment 4 to the FSAR, the applicant stated that a voltage
analysis indicates that each offsite circuit path is of suffi-: )

; cient capacity and capability to supply all station loads. Based '

on this statement and discussions with the applicant, the staff
concludes that each of fsite circuit meets the capacity and capa-;

bility requirements of GDC 17, and is acceptable. j

.

RESPONSE
B

Item was resolved in the June 6,1984 meeting in Bethesda.
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DSER en Iton r% 228 then 232 (CSER Sectica 8.3.1.1)i

!

VOLTAGE DROP ANALYSIS
'

The voltage levels at the safety related loads should be opti-
mised for the maximum and minimum load conditions that are ex-
pected throughout the anticipated range of voltage variations

' of the offsite power sources for all modes of plant opera' ion.
By Amendment 4 to the FSAR, the applicant provided the results*

_ of a voltage analysis .that was requested to be performed in ac--

cordance with the guidelines of position 3 of branch technical '

position PSB-1 (NUREG-0800, Appendix 8A). Based on these results
and clarification provided by the applicant during a June 6,1984
meeting, the staf f concludes that there is reasonable assurance
that all class 1E loads will operate at or within design voltage
limits under all conditions of plant operation and is acceptable.

RESPONSE

Item (s) was resolved as indicated above.
'
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DSER Open Iten No. 23_ (CSER 8ectica 8.3.3.4.1)3

FERIODIC SYSTEM TESTING

Description of cospliance to Section 6.4, Periodic System Tests,
of IEEE Standard 308-1974, had not beeen included in Section 8.1.
4.6 of the FSAR. By Amendment 4 to the F8AR, the applicant pro-
vided the following description of compliance: " Periodic system,

! tests shall be performed using written pr,ocedures which will be
' designed to demonstrate system performance. The frequency of

testing shall be governed by the frequencies specified in the
Technical Specifications."

The following periodic system tests are required by Section 6.4
of IEEE Standard 308-1974 in order to demonstrates

(1) The Class 1E loads can operate on the preferred
power supply.

(2) The loss of the preferred p'over supply can be detected.
.

(3) The standby power supply can be started and can accept |

design load within the design iasis time.

(4) The standby power supply is independent of the preferred
power supply.-

Pending inclusion of each of these tests in the Hope Creek
Technical Specifications, the staf f concludes that periodic
system testing will coieply with the guidelines of Section 6.4
of IEEE Standard 308-1774. This testing meets the requirements
of GDC 17 a nd 18 and is acceptable.

: rIFr' r

Inis item is considered ac clcscd since t r.c s t a n d a r d Te c h r. i : a '.
Spe cification Se ction 4.8.1.1.2e includes the above tests as
pa rt of the diesel generator testing every 18 months during
shutdown. (Tne H ope Cre ek Te chnical S pe ci f i ca t ion , when issued,
is based on the Standard Technical Spe c i f i c a t ion . )
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DSER Open It90 Co. 234 (DSER SeOtica 8.3.1.3)'

CAPACITY AND CAPARILITf CF ONSITE AC POWER CUPPLIES

The applicant, in response to a request for information, stated
that Table 8.3-1 of the FSAR shows that in no case does the
food demand exceed the continuous rated capacity for any of the

. four _ diesel generators at Bope Creek. Based on a review of
! information presented in Table 8.3-1 of the FSAR, it appears,

in contradiction to the above'statementgthat the continuous
rated capacity is exceeded when loads are automatically sequenced
onto this diesel generator during a loss of offsite power. This
ites will be pursued with the applicant. _

RESPONSE

The response to Question 430. has been revised to provide

additional clerification..
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- CUESTION 430.14 (SECTIOR S.3.1) . . ._.
- -

. , .

| In Section 8.3.1.1,.3.10 of the FSAR you state that additional
. loads may be manudlly added to Class 1E %ystem after automatic'

It is further stated that the application of thesevencing.'s itional loads does not exceed the diesel generators capacity.
Provide additional information or results of analysis that
demonstrates that diesel generator capacity (continuous rating).

is not exceeded when all loads that can be connected areIf the continuous rating canI connected to the diesel generator.
be exceeded, describe design provisions that will precludeo

overload of the d!asel generator.

RESPONSE

Tables 8.3-1 through 8.3-6 tabulate the Class IE and non-Class IE
load demands for the four. standby diesel generators (SDGs) for
various scenarios. These tables show that in no case does the
load demand exceed the SDG continuous rated capacity for any of

( the four SDGs.

Upon the completion of the automatic loading sequence, the
operator trips the Class 1E loads that are no longer required to
mitigate the consequences of the emergency that initiated the
starting and loading of the SDGs. Having tripped the Class 1E
loads described above, the operator can apply the non-Class 1E n

.

loads manually.4 The four SDG wattmeters, one for each-of the $

four SDGs, located in the control room, aid the operator to avoid
the overloading of the SDGs. No unique one-step loads could push
the diesel significantly over 104 percent cf its continucus
rating.

In the remote event, the operator starts overloading a SDG in
excess of 104 percent of its continuous rating, an alarm in the
control roor. is scunded to aler't the operator to the SDG overload
condition. This condition is detected by an overcurrent relay as
shown on Figure 8.3-7. However, a temporary overload of an SDG
up to 110% of its related capacity for two hours is within its
design capability.

The control room indicators and overload alarms will be used in ;

1

h conjunction with administrative controls for loading SDGs

]
manually.

.
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DSER Open Item No. 235 (DSER 'section 8.3.1.5)
,

!
.

DIE 8EL GENERATOR LOAD ACCEPTANCE TBST *

Position C.2.a(2), of Regulatory Guide 4.108, requires that the
L- preoperational and periodic teste demonstrate proper operation

of the diesel generator for design accident loading sequence to 1

'

design load requirements. Section 1.8.1.9 of the PSAR states
that for preoperational testing actual loads are started but
may not duplicate their design basis condition. This statement

implies exception to the above position. Justification for
-

non-compliance with the guidelines of Regulatory Guide 1.108
will be pursued with the applicant, and the results of the stuff ..

|review will be reported in a supplement to this report.,

|.

,

'

.

RESPONSE

The response to Question 430.15 has been revised to clarify
compliance with Regulatory Guide 1.108.
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4/84RCGS FSAR .

,

*
.

due to the excitation current inrush while the transformers are' *
The firstenergised and lasts for approximately sia cycles.

motor load applied QL6the RHR motor, after closure of the SDG
circuit breamer. The RHR motor circuit breaker has a closing

With the currentpermissive from the bus undervoltage relays.
setting of these relays (set to dropout at 70 percent and to

ickup at 78 percent) the RHR motor circuit breaker will close.-

It takes 4.5 cycles for this circuit breaker to. jp$en permitted.w
elose. During this interval the generator has recovered its i

voltage in excess of 90 percent. This will be verified during |

14.2.12.1.30. |the preoperational tests described in Section

pgt fit 51[[EN3bNEbbbNS [hh h N'N ' -
-

*
T' ~f "" ;

For further discussion of onsit.e power systems, see Section 8.3. ;

;

1.3.1.10 Conformance to Reculatory Guide 1.10, Revision 1, |
January D 1973: Mechanica? (Cadweld) Solices an,

Reinforcuno Bars of Cateoorv I Concrete Structures

Although Regulatory Guide 1.10 wat withdrawn by the NRC on i
.

July 21, 1981, HCGS complies with it.
.

The original Cadweld testing program in the preliminary safety
analysis report (PSAR) was based on using only sister splices.
The program was later revised before the start of construction to
conform with the Regulatory Guide using a combination of

When newer technical criteria forproduction and sister splices.
Cadwelding developed, the architect-engineer revised the program
to delete the tensile test frequency requirements for eachThe new criteria conformed to the requirements ofsplicing crew. as endorsed by Regulatory Guide 1.94.ANSI N45.2.5, 1978,
However, the letter dated August 5, 1981, NRC to PSEEG, from
R. L. Tedesco to R. L. Mittl, requested that the sample frequency .

requirements of this guide be implemented. Since November 30, I

1981, HCGS has been in complete compliance with this Regulatory
-

Guide.

For further discussion, see Section 3.8.6.

.
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QUESTION 430.15 (SECTION S.3.1)
'

In Sections 1.8.1.9 and 8.1.4.2 of the FSAR. You state (1) that
/ preoperational festing at Hope Creek'ddIns not meet the guidelines'

!

l of position C3 of Regulatory Guide 1.9 (revision 1), (2)
however, loads that, predicted loads are verified by testing'

cannot be tested are verified by analysis e by comparison, and q

(3) for preoperational testing, actual d n loads are started |
'

but may not duplicate their design basis condition. The above
statement imply (1) that the diesel generators at Bope Creek will
not be preoperationally or periodically tested to demonstrate.

their capacity and capability to operate properly when subject to
design load, (2) that the guidelines of position C.2.a(2) of
Regulatory Guide 1.108 (revision 1) will not be followed, and (3)
that the design does not-seet the requirements of criterion 17 of

10 CFR 50.: _In Section 8.1.4.20 of the FSAR provide
Appendis A to for'noncomplia,ncejustification

_

RESPONSE
.

..

Section 1.8.1.9 has been revised to delete the clarification to
position C.3 of Regulatory Guide 1.9, Revision 1. The
preoperaticnal test program at BCGS for diesel generator testing
will follow the guideline of Regulatory Guides 1.9 and 1.108, as 1

shown in Sections 14.2.12.1.30 and 14.2.12.1. 47. e 'ex ption
'

To eijiila ry G de 108
- '6 t'a n as tTte ins

S . tion f.8.1. Ba dis usse in r pons to O stio /64 0.

Perio:!ic testing of the SDGs, at the required 18 month intervals,
;will be perf ormed using written procedures in accordance with the
frequirements of the Hope Creek Technical Specifications.
' Sectionsa.1.4.20 ha(.been revised to reflect this response.

l.t.l.16tM b
'
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g y,, y e,errl/t e

I MS 'S /fs sid ;c e C .1.4 (.t) 4 dejuldf 8''y 6v.Ve
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will be /r e sfre4c/ 67 4I't 4c5+ /rs t.riL c/ ;, Geeflea I4.2.n.l.<iI
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.

2, for pre *dit tes+In f t4 * E"| L1 *Et N'it if'!< Tet knila f SH editoirs n ,40'
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) pnte rios A. s.0LA ses/ilien de verMy .4kt SOf>'.s abili4s 4s %4ac4 ah
[ ALLtft Ot V tuentf| design len/s.
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PSER Opea Iton E'h 236 (CSBR SestiCQ 8.3.1.6)I

$.

t .

COMPLIANCE WITH POSITION C6 0F REGULATORY GUIDE 1.9

sections 1.8.1.9 and 8.1.4.20 of the FSAR implies that the|

Bope Creek design for preoperational and periodic testing
of the diesel generator does not follow the guidelines of
position C6 of Regulatory Guide 1.9 (Regiaion 2). By Amend-

implied that ex-ment 4 to the FSAR, the applicant furthets
captions have been taken to position C6.

<

Identification and justification for each exception will be
'

pursued with the applicant.
.

RESPONSE

Sections 1.8.1.9 and 8.1.4.20 have been revised to clarify
'. compliance with Regulatory Guide 1.9.
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. 1/34' NCGS FSAR ,

8.1.4.16 Reculatory Guide 1.89 Dualification of Class 1E
rautement for Nuclear Pw;r Plan 4s, Nov;Or 1974

.

SeeSection1.8for' discussion 05complianh. |
'

- s

3.1.4.17 Reculatory Guide 1.93, Availability of Electric
*

.
Power Sources, December 1974

-
BCGS complies with Regulatory Guide 1.93 as discussed in
Section 1.8.

8.1.4.18 Reculatory' Guide 1.100, Seismic Oualifice41on of :

|Electric Equipment for Nuclear Pw er Plan 3s,
August 1977

.

BCGS complies with Regulatory Guide 1.100 as discussed in
Section 1.0. I

i

Regulatory Guide 1.106, Thermal Overload Protection3.1.4.19 for Electric Motors on Motor-Operated valves,
March 1977.

Design of electrical circuits for HOVs for HCGS complies with
Regulatory Guide 1.106, Revision 1, as discussed in Section 1.6.

8.1.4.20 Reoulat$ry Guide 1.108, Periodic Testino of Diesel
Generator Units Used as Onsite Electric Power
Systems at Nuclear Power Plants, Auoust 1977

HCGS complies with Regulatory Guide 1.108 as discussed in --'
Section 1.8. [Cha;&r 14 discusses compliance with RegulatoryThe design of the SDG and its 'e 1.108, sevision 1.

uipment and circuitry permits the ugitio be testedy assoc
during the nor tion of the plant. ~ ic tests are

-

g developed to: g
.

5 '

a. Verify that t omponents of the SDG units required''

| | for aut c startup ar,e operable
.

[ o
a:

! $ Verify proper startup of the diesel engine .

g __

t
8.1-26 Amendment 4,

|
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NCGS FSAR 4gg
- ,

(t
.

.

Verify that the required voltage and frequency areautomatically attained within acceptable 11alts and. f
' c.

.

time'

/
-

., '

y that the full load carryh ca(1s accomplished
ity for an

1isnotlessthan1bourfthif d. Ve
inte plaing the generator wi) Vthe preferred power-

, '' by sync he mestaum practicablei supply and h using a load at.

;
rate.)

,

t.

.
.

stem functions within designd Verifythatthecoo) ge.
limits,

f. Test tri points - Overspeed, be oil pressure,

frequen variation, and high jacke water temperature.
/

/
Each of AtN above tests can also be performed when e plant is I

!ed 18Periodic testing of the SDG's, at the regahut down. in

morytti intervals, will be performed using written procedcordance with the requirements of the Hope Creek Technic
-

i Specifications.
,, . _ _ _ _ . . . _ _ _ . _ _ _ _ . . _ . . -

- . - , j
s . __ _ _ _ _ __ . .. ._

Regulatory Guide 1.118, Periodic Testino of8.1.4.21 Electric Power and Protection Systems, June 1978

HCGS complies with Regulatory Guide 1.118 as discussed in;

Section 1.B.
|

The design of the electrical power system permits its periodicRedundant power
testing during the normal plant operation.4.16-kV and 480-V unit
channels can be tested one at a time. All the signals thatsubstation breakers have a test position.
are required to open or close the breaker automatically can be

'

Proper operation of the breakers in response to thesesimulated. Relays on the switchgear are accessiblesignals can be verified.
and installed in such a way that their calibration can be
verified in place.

,

.

For the loads that are supplied from MCCs, testing of the|
,

|electrical apparatus is performed in: conjunction with testing of
'

|
mechanical, control, and instrumentation systems.

-
,

The preoperational testing program is described in Chapter 14.'

,
'

p Amendment 5
L; ossa oprn 1Tra ,7 3 4 g,i.27 )
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~BCGS FSAR 1/84-
,

.g. Appendia A, Paragraph 1.b (3) concerns standby liquid
control system tests. Comment:-

.

Verification of proper mixing of the's51ution is not
performed as part of the preoperational test program.
Just prior to fuel load, the solution is mixed and
sampled using the station operation procedures.

<

h. Appendia A, Paragraph 1.c, of Regulatory Guide 1.68
references Regulatory Guide 1.118. Compliance with
Regulatory Guide 1.118, Periodic Testing of Electric
Power and Protection Systems, is addressed in
Section 1.8.120. Regulatory Guide 1.118 will be used
as guidance for preoperational tests.

i. Appendix A, Paragraph 1 0 (2), concerns testing the
emergency ac power distribution system. Comment:

Emergency loads are tested with nominal voltage
available at the Emergency AC Power Distribution System
buses. The power source to these buses is either from
offsite (normal) or onsite (standby). When the bus is
supplied from the onsite source, the available voltage
is maintained within specified limits to. verify proper
f unctioning and loading of the onsite source. Test
abstracts are presented in Section 14.2.12.1.30,
14. 2.12.1. 3 2 and 14. 2.12.1. 3 3. Testing of emergency
loads with maximum and minimum design voltage available
is not considered necessary became the station
distribution system is designed to maintain voltages to
support starting and operating of loads within their
design limits. The station distribution system has
been analyzed in accordance with BTP PSB-1 to establish
minimum and maximum voltages under several operating
conditions with only the offsite source considered
available. Actual test voltages at selected points on
the station distribution system will be taken and
compared with the calculated voltages to validate the *

analysis performed.
||

Appendix A, Paragraph 1.g (3) references Regulatory j

Guide 1.9. HCGS complies with Regulatory Guide 1.9
eeb.)es6-4e :ltrific ti;r.; eftf i:1:n

Ig b 5 CQ S N 4P4 SMM I.O -
!
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g g g h::.,, BCGS TSAR 1/84
,

'

| 5
Alt ugh Revision 2 of Regulatory Guide 1.9 is not (

c appl ble to HCGS, per its implementation section, !

l. HCGS c lies with it subject to the clar 1. cations
j stated be . . ,

1. Position C. Insofar as ible, predicted-

loads are ver ed by tes g. Loads that cannot
be tested are ve fled analysis or comparison

L with similar units
(

2. Position C.5: e suitab ty of each diesel'

generator is onfirmed by qu ification testing
and preope ional testing. F qualification'

testing,. ctual equipment loads, ere practical,
or equ resistive loads are connec as shown on
the 1 d sequence chart to simulate co itions ,

dur g a design basis accident (DBA). Fo 1

p operational testing, actual loads are at ed :

ut may not duplicate their design basis
.

conditions..

j Appendix A, Paragraph 1.h 10) concerns engineered.

safety features (ESFs). Comment:
1

There is no practical way to verify the maximum heat ;

removal capability of the ultimate heat sink (UHS).
Flow patht arc demonstrated tc show the proper,

operation of equipment and structures used to transport |'

the water to and from the ultimate heat sink.

k. Appendix A, Paragraphs 1.k (2) and (3) concerns
radiation protection systems. Comment:

Preoperational testing of personnel radiation'

'monitoring and survey equipment or laboratory equipment
is not performed. Calibration tests are performed |

~

prior to core load in accordance with station
procedures.

1. Appendix A, Paragraph 1, states that spiked sar.ples
il should be used where necessary to verify the

operability of radioactive waste handling and storage-

systems. The functional testing of these systems is !

accomplished without the use of spiked samples of,i

.; -

:.
;l -

DSER OPEN ITEM .:23f, 14.2-201 Amendment 4*
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HCGS FSAR 1/84
.. .

;'

calibration completed prior to performing the
preoperational test. ', |

'

N : |
'

'

14.2.13.5 SRP II.e, Reaulatory Guide 1.108, Revision 1, Aucust
1977: Periodic Testino of Diesel Generator Units ,j
Used as Onsite Electr:,c Power Systems at Nuclear Power -

Plants ggg

hth Regulatory Guide 1.108 is not applicable to HCGS, per
I its imp 1 tation section, HCGS complies with it, with t
following cla ications:

' '

a. Position C.2.a'( equires tha e accident loading
s

sequen equ ments be performed
direct'ce to design loly after the 24 ho n. This does not test the
sequencing controls u r a mo severe condition than
if sequentially lo d at an eatl or later period.
A restart simul ng loss of ac can' rformed
directly afte he'24-hour run.

'

Seque ing, however, will be performed when the lo
ca e lined up for operation and all four diesels ar

allable. yY

HCGS dompbc3 w |y-h hy a /wic.cy 6 uicle /. IO 8

G3 cli.scussed ; o ,$ e cA, bn j, g

1

-
<

,

.
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nascRxprzou or was Loan snousucER

! By Amendment 4 to the FSAR, the applicent in response to a
request for information, provided a description of the Bope
Creek load sequencer. Based on a review of this description,+-

it appears that provisions fot shedding gf safety loads has^

not been considered in the design of the load sequencer.
; Load shedding capacity and inclusion of the description in

section 8.3 of the r8AR will be pursued with the applicant.
,

RsSPon5E
'

i

'

Item was resolved in the June 6,1984 meeting in Bethesda.
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SEQUENCING CF LCADS ON THE OFFSITE POWER SYSTEM'

It is the staff's position that the offsite power system should |

have sufficient capacity to supply all required loads without
sequencing of loads. By Amendment 4 to the FSAR, the applicant
indicated that the Hope Creek design includes provision for

.I as the onsite powersequencing of loads on the of fsite as
Thus, the Bope Creek offsite' r system may not have.

supply.
sufficigp(t capacity to supply all loads wiithout sequencing. '

sequencing of loads on the offsite power system represents an,

'

additional source of unreliability and because the same sequencer
is used for both onsite and offsite power scurces, independence
between sources may be compromised. Therefore, it is the staff

position that the applicant must perform an analysis with results
documented in the FSAR, to demonstrate (1) (1) that there are no.

credible circuits or common failure modes in the sequencer design I

that could render both the onsite and offsite power sources un-
available and, (2) that the combined reliability of onsite andThis item willof faite power sources has not been compromised.
be pursued with the applicant. |

,

,

i
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NCGS FSAR , .' ' -

- ,

LOP AFTER UCA SMENCING COMPLETED't .
If a IbCA signal is still present when the SDG circuit
breaker is closed, the LOCA signal overrides the 14P

~

-

sequencer and starts the L6CA sequenegr to apply thCA loads-
'

in the predetermined sequence.

For scenarios '2a' through '2f' above, the PSIS signals are
present to prevent the inadvertant starting of equipment
before its predetermined sequenced time.

.

ELS TESTING:

Provisions exist at each of the sequencer cabinets to test theAn alarm is*

ELSs for 2a through 2f scenarios described above.-

provided in the main control room to indicate that an ELS isIf an actual LOP or LOCA occurs during the testing
being tested.of an ELS, the sequencer resets autoinatically and responds to LOP
and/or LOCA event.

'

; ;- m g;; e nga. A-The ELS system reliability analysis g
y

50 n M EL THE ELS SYSTEM RE LIABILt TY 18

i EW HAucED BY TwE USE OF TWO It.EDONbANT MtCEo PE.0-

CE5SOR4 IW EACH og Twt VOUll ELS SYST EME
!

s

J

hab+
p r c kded a: p rz c [ 'L>,e ec 3;> cbu' hc'3 b < t 't

i +e m Mo.938 ''

S&Q EvalawWon cpen pesto

A y a s + I, 19ey ( R. L. M a ' H A " YoSw k.*Ned on

A 5chwrncev tu & C. , Ie. >Vc., )
.
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| . . *
| ___.1.1 S' cope of Analysis

This Ds11 ability Analysis 'was performed in accordan::e with
Bechtel specification No. 10855-3-810 (0). This analysis!

provides a prediction of the " Probability of success in'

Responding to A Emss of Coolant (LOCA) or a IAss of Power
(LOP) Signal for the Emergency Load Sequencer System.** This
is then used to calculate system reliability, system
failure rate and system mean time between failures (MTar).

.

The estimates of component failure rates were obtained
using the data and procedures of MIL-HBK-217D. Wherever an
uncertainty existed in deciding which value to use, a
conservative approach was used and the worst case value was
selected and used. Where results have been useg from
previous programs, an ambient temperature of 50 C was used

,

for the calculations.

This report contains the following informations

a. Figure 1 - Functional Block Diagram

b. Figure 2 - Reliability Block Diagram
Figure 3 - Simplified Reliability Block Diagramc.

'

d. Table 1 - Failure Rate Data Summary

e. Appendix A - Probability Computations

f. Appendix a - Stress Analysis - Reliabilit'y Prediction
Work Sheets for each Module

.

.

i

,

>

|

\. i
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1.2 g ihitiono t, .
*

,
-

' The definitions of IEEE 'i52-1975 were used throughout this
,

report.
-

- average time in the good stateJ.; >
per test interval

Av =~: Ave.ilability' average time per test antervaAa' -,

or
_ i-
Uptime _ _ _

Av = Upc>ma 6 powntime
,.

. .

or .

7average relir5Llity during a
|Av =

given test interval = Ra t'
,'

Do.in t im e-

Unavailability = Av n ).Av = Uptime & Downtime
Na

E = E = 1-Ra
Allowing for repair time'.

.

W= A (8 t/2 + 6 r)1

Where 6t= test interval = 720 hours '

S r = repair interval = 8 hours
A = failure rate

' Av = 1-E7 = 1- A (368 hours)
"

Then

Where 368 heers represents the " average" -

e
-

of the test interval.
The above equations apply when the repair time is short

This will be the only casecompared to the test interval.
considerred in' the ana?.ysis.

1.3 Ass,umption

1.3.1 Any fai. lure is repaired within 8 hours.
The manual test interval is 30 days (720 hours) .1.3.2
Success is defined a;s proper operation, upon demand, of the1.3.3 output r elays to 2 LOCA and/or LOP signals.

Customer provided input and output devices are outside the1.3.4 scope of this analysis.g
Failure of ancillary circuits which provide only indication1.3.5 and annunciation functions are not considered system
failures.
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1.2 Definitien,

'

-

' The definitions of IEEE 352-1975 were used throughout this
.

report. average time in the good state'
-

per test interval
~

Av = Availability average time per test intervaA=

or
i
Uptime

Av =
Uptime 6 powntime

- :
or

average reliability during aAv =

given test interval = Ra

Unavailability = Av = 1-Av = Uptime & ntime.

Av = Ra = 1-Ra

Allowing for repair time.
-

_ A (# t/2 + 6 r)IV =

Where di t = test interval'= 720 hours
r = repair interval = 8 hours
= failure rate

Then Av = 1-Av = l- )((368 hours)
Where 368 hours represents the " average" e

*

of the test interval.

The above equations apply when the repair time is short
compared to the test interval. This will be the only case

considered in the analysis.
,

1.3 Assumption

1.3.1 Any failure is repaired within 8 hours.

1.3.2 The manual test interval is 30 days (720 hours), p

! Success is defined as proper operation, upon demand, of the1.3.3 output relays to a LOCA and/or LOP signals.

1.3.4 Customer provided input and output devices are outside the
.

scope of this analysis.
%uFailure of * ancillary circuits which provide only indication1.3.5 and annunciation functions are not considered system ,

failures.
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1.4 Procedvra Used frr C,1r.ulrtionn,
.,

.-

|Figure 1 is a Functional Block Diagram of the Bsergency
Ioad Sequencer System. From this figure a Reliability
B' lock Diagram (Figure 2) was developed. This diagram shows

shows the power supply system, the modules, output relays,
and miscellaneous elements. The failure rates for each
module are shown. These rates are tabulated from the work
sheets for each module. These sheets are attached at the
end of the report as part of Appendix B. The failure rates

we.re computed in accordance with MIL-HBK-217D.

This diagram (Figure 2) is simplified further in Figure 3,-

where A4 and A5 show the redundancy of the power supplies, ,

power transformers, and circuit breakers: A2 and A3 show )

the redundancy of the input field signals and logic |

Al depicts the components which are not |circuitry:
redundant, namely the miscellaneous items for input and ,

output, the f anout module, the relay drivers, and the ,

The failure rate shown for Al in Figure 3 |,.

output relays.
combines all the failure rates for all the items noted for

'

A1. The same applies for A2 and A3, and A4 and AS in
Figure 3.

-

Prior to summarizing the failuro rates for the entire
system, an effective failure rate was calculated for the
redundant circuits A4 and AS, and for the redundant
circuits A2 and A3 (Figure 3). These failure rates were

then added to the failure rate of Al to obtain a total
system failure rate. From this value a system MTBF was
obtained.

1.5 Summary of Computation
.*

.

System failure rate:

AT = 902.38 X 10 -6 (failures / hour) !

System MTBF = 1110.5 hours
b
3System Availability:
!

Av = 0.66792

Using the exact equation results in a slightly higher value ,

of 0.71743.

>

\ * . ,

f

f
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TABLE 1 ,

Failure Rate Data Summary

1
| FAILURES /MILLION HOURSl MODULE-

.
.

6N341-1, Field Buffer Module 62.15

6N370-1, Relay Driver Module 49.63

K22301A, Power Transformer (28V) 0.41

KY2301A, Power Transformer (48V) 0.41'

20.666N349-1, Power Supply (48VDC) ,

6N350-1, Power Supply (28VDC) 20.58
'

6N459-1, Fanout Module 54.89

6N457-1, Programmable Plum Module 98.42

.KGJ4318, Output Relay 0.0306
,

KJR431A, Output Relay 2.57

M101," Miscellaneous (Input) 0/095

M102, Miscellaneous (Output) 0.14

KD7350, Circuit Breaker 2.0
_

-_

\
.

.
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AFFENDIX A.

! Probability Computatioh.

Calculating the failure rate for the power supply redundant '
configuration, shown as A4 and A5 in Figure 3.1.

;

-6
A A4 = M4.06 X 10 failures / hour \

*

A A5 - A A4
.

,

,

The availability for a 1 out of 2 configuration |

(redundancy) is:

dA A4 *T) -fdA4*T
i-eAv = 2e
I

T=h+Q# -
,

Where: ;

2 !

.

720 hours + 8 hoursT= 2

T = 368 hours -6

-(44.06 x 10 x 368) -2(44.06 x 10 x 368)-6
-e

Av = 2e o
.

1.96783 .968092 ,
=

Av = 0.99974

Av = Ra = average reliability
T-AI

Ra = e

A g , - In RaT

A g , - In .99974368

-6
A1= 0.712050 x 10

|

.

;
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Kopecting tha chove G010cictica fcr the redund:ntlI5MTLWor CE2.
'

- *
. logic configurctica: ;

h A2 = 356.75 a 10-6 follurOc/hout,

A A2 = d A3
'

-6 -6
-(356.75 x 10 x 368) -2(356.75 x 10 .x 368) ;

'
'

-eAv = 2e .
*

,

.

= 1.75394 J .769074'

.

, Av = .98486
'

'

k2T
Av = Ra = e

.

A 2 = 1" **
.

T
.

h 2 , _ in .98486
368

.

A 2 = 41.4468 x 10
~

-6LetkAl= 3 = 860.22 x 103.
.

4. Calculating the stan of the - 's:

kT = A1 + N2 + A3
-6 ,

= (.71205 + 41.4468 + 860.22) x 10 ,

kT= 902.379 x 10-6

5. Sys tem f ailure rate:
-6AT=902.38x10 failures / hour

System MTBF = dT
System MTBF = 1110.5 hours

:

|
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'

Sy3 ten Avcilcbilityt*

.
,

I, , Mx368 -

.

W= 902.38 x 10-6 x 368
i0.33208=

Av = 1 - E = 1 - 0.332081

!.
,

Av = 0.66792
, .

Using the exact equations results in a slightly higher values
-6

-(902.38 x 10 x 368)
Av = e

Av = .71743' .
.

i

.

'

,

.

o

.

i

!
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D85R Open Iton D% 240 (D8ER 8ectisn 8.3.1.9)
i

,

! . COMPLIANCE WITE BTP-PSB-2 '

.

By Amendment 4 to the FSAR, the applicent, in response to a
request for information, indigated that Section 8.3.1 of the
FSAR 'has been expanded to include a desdr.iption of compliance
of the Bope Creek design to the guidelines of Branch Technical
Position PSB-2 (NUREG-0800, Appendix 84). A review of Sec-
tion 8.3.1 of the FSAR indicates that the requested information

.

'

has not been provided. This item will be pursued with the
applicant.

RESPONSE

This item is considered closed because the requested infor-
nation was provided in the response to Question 430.21,
published in Amendment 5.

.

.

O

r70(8)
.

|

+

. . ._ ...-- . ';. T'_ _. :.'. '.-Q-;[;2_[:h[2- L_. -$;;: - . _ | __ - ' :- ---- := _- ::=-- ::='* -

'

..,g
_



D882 Open Iten No. _242 (D8ER Sectic:a 8.3.2.1)

COMPLIANCE WITH POSITION 1 OF REGULATORY GUIDE 1.128

Sections 1.8.28 *and 8.1.4.22 of the FSAR indicates that the i

battery room ventilation system has the capability to limit j

hydrogen concentrations to less than 2 percent by volume within
the battery room area but does not have he capability to limit |

hydrogen concentration to less than 2 percent by volume at any i
,

location within the battery area in accordance with the guide-
lines of position C1 of Regulatory Guide 1.128.

By Amendment 4 to the FSAR, the applicant, in response to a ,

irequest for information, indicated that even though the
ventilation exhaust duct is located just below the ceiling,. ;

there is sufficient air mixing within the battery area to |

limit hydrogen accumulation. Clarification of this item
will be pursued with the applicant.

|

RESPONSE

f3stA S e e-/-o $n 9. Y #3~ ha3 been t-e s/ts tel +0 pr our ef C NC'
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HCGS FSAR
/~

kk- b. Meet the specified cooling and ventilation requirements i
| during normal, shutdown, and accident conditions I

without loss of function
.

1 '.

Provide redundancy for active \and passive components toc.
meet the single failure criteria l

'

1-
,

,

d. Operate the redundant active components from separate ,

I

l Class 1E power sources
l

- e. Provide missile protection for the equipment, ducts,
and accessories

.
.

f. Provide tornado protection fjor redundant and separate
fresh air intake ducts that penetrate to the outdoors

.

.

g. Meet Seismic Category I requirements.

|

9.4.1.1.5 Control Area Battery Exhaust System
. .

,

The CABE system exhausts air from the battery rooms to ensure
that hydrogen concentrations remain within acceptable limits.

The CABE system is saf ety-related and is designed to accomplish
the following objectives during normal plant operation, as well
as during abnormal conditions:

7,-
,'

Maintain hydrogen concentrations for all battery rooms'
.

;) below a se@e 1% level. This is done in conjunction
with the CER/ system's

n~ w
b. Provide redundancy for active components to meet the

single failure criteria

c. Operate the redundant active components from separate
Class 1E power sources

.

d. Meet Seismic Category ,I requirements '

DSER OPEN ITD4 ,73dMk
9.4-5

*
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rsER open Iton r% 243 (D8ER Secticn 8.3.3.1.3) |
'

-
1

.

PROTECTION OR QUALIFICATION OF CLASS 1B EQUIPMENT FROM THE
BFFECTS OF FIRE SUPPRESSION SYSTEN-

! For the design basis event " Fire protection system operation,"
: it is the staff position that' Class 1B .qystems and components

located in areas with fire suppression systems should be
[ capable and qualified to perform their function when subject

to the ef fects of the subjset design basis event (se ctions,

,
4.2 and 4.7 of IEEE Standard 308-1974). |,

By Amendment 4 to the FSAR, the applicant implied that the only |
t '

|- i Class 1E equipment located in a zone of influence for which -:

automatic water sprinkling systems are installed in the lower |
'

: cable spreading area. The only electrical equipment installed;

1
in this room are electrical cables that are qualified for water i

I subme rge nce. When the ef fluent from the fire suppression system |

I is water, the staf f concludes, based on the above information, ,

that Class It systems are adequately protected or qualified for*

the subject design basis event. Protection or qualification of <

!Class 1R equipment from effluents other than water will bet
pursued with the applicant.'

!
6

i !

RESPONGE

The response to Question 430.59 has been revised to provide
discussion on ef fects of CO2 effluent on electrical equipment.

I

!
i

!
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D8ER cPEN ITEM E HCGS TSAR
'

*

.

DUESTION.430.59 (SECTION 8.3.1 and 8.3.2)

For the design basis event " Fire protection system operation *, it
is the staff position that Class IE systems and components
located in areas with fire suppression systems should be capable
and qualified to perform their function when subject to the
effects of the subject design basis event (Sections 4.2 and 4.7
of IEEE Standard 308-1974). Either provide a positive statement
of. compliance to this position in the FSAR or justify non-
compliance.

!

RESPONSE

HCGS Class 1E power system complies with Sections 4.2 and 4.7 of
IEEE-308-1974.

The Class 1E 4.16 kv switchgear, unit sub-stations, motor control
centers, uninterruptible power supplies, distribution panels,
etc, are located in zones of influence for which automatic water ,g
sprinkling systems are not installed.P Preaction water sprinkler B
system is installed in the lower cable spreading room.+ The only IM k T

Celectrical component installed in this room are electrical cables
that are qualified to operate for any design basis event
parameters for HCGS, including water submergence.

O The class 1E equipment is qualified to the environmental
parameters for any design basis event as described in Section
3.11.
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! ISER Open Itna No. 244 (D8ER 8ect1Cn S.3.3.3.1) {
| .-
t

! ANALYSIS AND TEST TO DEMONSTRATE ADEQUACY OF LESS THAN SPECIFIED
| SEPARATION

The applicant, by Amendment 4 to the FSAR, provided a' description
.

, ,

of physical separation between redundant enclosed raceways (covered
.

:

!
trays and open top raceways, &nd between non-Class 18 trays and

! Class 18 conduit, as follows:
.

. '. 1. In the cable spreading rooms, the main control room, relay
. room, and control equipment room, the separation is twelve

inches (12") horizontal, and eighteen inches (18") vertical..

*

.

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

-

} The applicant further stated that where the separation distances
,

'

'i

! specified above can not be maintained, cable trays shall either
be covered with metal tray covers or an analysis, based on test

i

results, will be performed.

The staf f concludes that the above separation meets the guide-
lines of Regulatory Guide 1.75 and is acceptable except for the.

j

,

followingw

(1) The use of 18 versus 36 inches of separation between race-
ways is evaluated in Section 8.3.3.3.2 of this report, and

(2) The use of an analysic to justify less than specified
separation will be pursued with the ap pli ca nt .

F EIP: NEI

to Question 430.52 has been revised to provide theThe response
requested analysis.

.

.

!
(

4

I .

i
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WCGS FSAR 1/84 '

.

00ESTION 430.52 (SECTION 8.3.1 and 4.3.2) 'encier,e/ 5
-

k .. *
Provide a description of separation between redundant~

(ra.ca s sasauses)or conduit and open top raceways and between on
ass IE trays and Class IE conduit., . . . -

,

; .

. . . ..

N
| .2ausz

Physical separation between raceways for the configurations
'

requested in the above question are described below:'

.

1. Redundant enclosed raceways (covered trays and flexible-

metallic conduits or rigid conduits) are separated from open ,

top raceways by: ..

f'"3
.

a. Twelve inches (12") horizontally and eighteen inches
(IS") vertically in the cable spreadAroomK, th: ;.; ' . .-
controlyroom, d-r!:, .~ and control equipment roomh

"

eqolpme meat.daint
b. Three feet (3') horizontally and five feet (5')

vertically in all other plant areas.

: 2. Class IE conduits are separated from non-Class IE trays by:
-! r. lad

a. Twelve inches (12") horizontally and eigsteen inches ,

(18") vertically in the cable spreadhroom, 4he-eate-.. '

.

controlgrcam, 2 rehr r:rr, and the control equipment
Cequirenen9room

L w,e sta nine ,
Io . Three feet (3') horizontally and five feet (5')

!vertically in all other plant areas.

In cases where the separation distances specified above can not |

be maintained, cable trays shall either be covered with metal
tray covers or an analysis, based on test results,cill be is
performed to demonstrate compliance with the intent of Regulatory
Guide 1.75. There 4rc enly +.cc 3eneric_ ce.ses where eeutlysis is used
40 .ios lif y lesser sepxedion dMuce s , 7h es e. are_ (/M;;;eg

and <aly5 ed. a s foliosos '.

s Co < doi 4 40 - c.endait less ~fhan one it) inch apr+ !
'

. sessese o+ space timitations .in some a.rer.s of 4ke P ""+ sI
Jhe .ninimoon sepra+|o1 d| stance of one inch between- *

rig iA. s+eeI condai+s een net be ,ain+ainel, The. ose els

ne c.eadu;ts is t' mile / +o ins +rumen+e4:e4 to unsteamedeilsk
' *

con 4rsI 4e codro( in s+ramen+atio >, +e contreI, an/
een+rol a.) instru,modaI,'on 4,

7,,,,,. 4eaj,, ,;g ,,ay;.,m
;

-

. . 1
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e 683G o d y . 88 I* T*** A ' F rf M **r
3n.o Vac. er 8tr V4t.-

56119 , prepared for Susp dan a Sfee.g
Elae/ rte, sf f.';4,

S& awed fA4f rigid 5 feel een/o,'fs in esafett ufg4 ,,,4b< trier s. The 4eeling stemens4rafe/lofktr art Set.tf abit in one eengft+ ung;g 44;turg
tkat skerting +*4 tendet.4ers%t fer4**manee of 4kt eendaefers I,
Aid no+ A44es.

.

4ke ense esa/vif er 'deaaje f( c.entvif ,' .r .//;f;,3 *
ftennl;n 1.ns4t4u4t teseareh Labornieries (ps.gg.)

,

44e Tole /. y/s.,
performed s,iallar 4esting for

I 14 1'1 w;f4 sveesssfu( rasults . The feS f
te,n f a n y

n

configurafisa and embles used c.apservaf tvely bagn/ 44c|
gu,s conditions ; there(*rt , fhe limited c4.ses yAare

has nef 6*** med an the |
-

4Le Mcss <,epra4|on
|installA4|0 m sre js>stifid . |
J

-

a bn. class is. cea/dit seyntflag froni Class IE. fray |
.

safe 4y rel44e/ aren.s of 4he plent 4here are nen-c/4ss IEy. n

rigid steel conduifs sal +hin one ineb of C. lass IL 4 ray.
'the non Cl<ss, | E. con /oit cen+nins only con 4rsi,
in strumentr4 |e n or t 2.0 Va.c.ftc5 V/ e. f oover e* bles.

rhe fc3fing: prerne/ Jor fAe al,ove pro jects descasf<efe/
4w de r 3|| 14 eel conlaii |s on effee+!Je barrie r

any cabling w;4hin distance cf i4.(cr protec tio n of
Therefort , the HC6s cases ehere 4kt v en-lfa ss it

con /ait is no+ installe/ As required is jus 4ified by
he yeeh001 +ts.4in 9 ,

.rge abo <e. anel sis idensib''S 4h Ca ses on A. generic. leve{. The
ins,4Atladion a

insfeellen of ratavrys are onycing and 4htsree.ific cases where. 4he aartysis Applj ere daeum44 fed an
a. Moneonfermanet. ref*rds 4hAf Art tari e4 4he Q/\/9C. f.royr**1, .4 a .,

l

.

.
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DSER Open Item No. 245 (DSER SectiCn 8.3.3.3.2
:.

N RACEWAYS !

TBE USE OF 18 VER808 36 INCHES OF SEPARATION BETWEE.

i
of the FSAR it is|

.

In sections 1.8.1.75 and 8.1.4.14.3.1 in the

stated that separation between redundantNgable trays
,f

oom,

cable spreading area, control equipment roome , relay r
i

i allyj
and main control room are separated by 18 inches vert ci

as opposed to the recommended 36 inches of separat on
!

,

| 384-1974.required by IEEE Standard indicated that this
The applicant, by Amendment 4 to the FSAR,18 inches of separation was approved by the staf f during

the,

I The staff'sl t

preliminary design review of the Hope creek p an . preliminary safety evaluation report for this item s
f

tatesi

|
- i

that:

"The applicant claims these separation distances areill be
adequate because a high grade type cabling w

.

that

specified and results of extensive testing show when

no cable degradation or flame propagation occursthe lower tray, separated by 12 inches from t e uh pper:
"

tray, is exposed to a gas flame for 15 spinutes.
degradation'

The results of these tests, that demonstrate nobove the tray ex-,

to cables located in the trays 12 inches aposed to the gas flame, will be pursued with the ap
plicant.

i

EESPONFE

t- t . r+ - . :: !( stir- 4 '- . r '.
icrL.1.4.;4.:.: additional justificationh e t 2 c t.have been revised to provide

the separation distance.

.

|
4

.

4

.

.

DH/em
9

. F70(8)
.

.

(~~~'.' f . . . . . . . . -
. . . . . . . . . . . . . . . . . . . .- - _ _ _ _ . _ . _ . . .,_..,.

._ .__
,

" - - - - -
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,

OUESTION 430.51 (SECTION B.3.1 and B.3.3) ;--

* tate that
i In Sections 1.B.1.75 and B.1.4.14.3.1 of the FSAR

's.
.

I separation between redundant cable trays in the c le spreading ;

! stem, control equi nt room, relay room; and main control room ;

n e separated by 1 inches vertically as oPfiosed to the
: recommended 36 inches of separation required by IEEEj

Standard 384-1974. Provide analysis substantiated by test that'
'

demonstrate the adequacy of it inches of separation.
.

.

MPQNLE
~ The NCGS PSAR was approved with 18 inch vertical separation

|
between redundant cable trays. For f; th:: di ::rrien se5cv.4o.

~;; tic: *.?.5. - .' -

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

A e-opy af f.he & c.s f report Y-Aa.4 s uddad$th of

.-the use _ c4 th 4 verdieo./..sepaensi05 wi:// 4 e |

mbm; Med under .s epara:&e c,o v er_.,_R.s.c%_ /e. Ate j

fo A/R c. -

i

Re vi.s e of 6 e ch e n W. t . 4. /% 3. / p ro ve'de.s th e

a na/y si s ha seol on AA : .1 de s + -to demen .s M4 e

$e aofejuoc.-)f o h /8 i N c4 c. .> .5 epa ra.-Hc+)

.

.

. .

:

$
.

*

DSER OPEN ITEM gj
-|

| 430.51-1 Amendment A
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ntrol Equipment Roomg s=/
3.1.8.14.3.1 Cabl preadin Area, '

M" .t. :s, an Itain Control Room! . . .
'

'' d @ WN'
'

Mt5dsmt, 'A

. The cable spreading area, control. equipment roomb;hh:h as:e, and

main control room do not contain high endegy, equipment suc
switchgear, transformer, rotating equipment, or potential sources
of missiles or pipe whip, and are not seed for storing flammablePower supply circui^,s are limited to those serving

.

These 308/120-V powermaterials.
these areas and their instrument systems. Conduits containing redundant
cables are installed in conduits. Conduit couplings,
cables are separated by a minimum of 1 inch. clamps, locknuts, bushings, etc, shall not be considered inFor conduits
determining the required separation distances. carrying redundant neutron monitoring cables, bones also shall
not be considered in determining the required separation.i

Redundant cable trays 'are separated by at least is inchesThe configurations, for
vertically and 12-inches horizontally.not be separated by

! M t e ; canwhich the redundant-{distancesspecifiedabovefwilleitherbeanalyzedortestedto
demonstrate the compliance \ with the intent of Regulatory GuideSeparation distancerequirements between Class IE and non-

Class 1E raceways are the(Asame as for the separation among
1.73.

redundant channels.

)In% AT 4
Strict administrative control of operations and maintenanceactivities is developed to control and limit the introduction of
potential hazards into these areas.

B.1.4.14.3.2 Lir.ited Hazard Areas

Limited hazard areas are the general plant areas from whichpotential nonelectrical hazards such as missiles, pipe whip, andThe hazards in this area are
exposure fires are excluded. limited to failures or faults internal to the electricalThese areas include elevations 77, 102,
equipment or cables.124, ~130, and 137 feet' in the auxiliary building wing areas andMinimum separation in
elevation 87 feet in the radwaste area.these 4 fate .. g.7, press is as follows:i

l

Conduits containing redundant cables are separated by a
minimum of 1 inch, unless consideration of hat'ardsa.

Conduitindicates greater separation is required.
couplings, clamps, locknuts, bushings, etc, shall not
be considered in determining the required separation

For conduits carrying redundant neutrondistances.

M[ ~

DSER OPEN ITEM
Amendment 4

-

3.1-21

b z r e 7r _- --- 7 7 7
. _ ,_ ... _ _ .. _. . _ _ . , , _ _
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sessm a To 5 l.4.44.% t
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I'*3 O *#Cl'"C'" "4I8"I **f*'"I''** d I M
1ss,s. a,34-1914 ret:
g,,, 4 rays , 54, Ncas = aimem *r4 e4( sefera45*m disf*nse la
,g g,sses, the felles*!n3 analysis fre* Ides 4kt jus 4tfica4|*s <er

,

"

'*|
4ss gesser separntion dis +anet 1, ar.eyeeed '44e ff4=c

flame re4acJan+ sed menf. Sisasfenfe/ 6y hots. |I are
k. gig e, Lies sass.1,9 s.rgi4 es /.tes+ .perfied in 'f*r **dif. |

gape 4est esysefs inet en 4tle and
****l* Lit

!
-

h ', kish *nerf y *foir***4 ^~ A |
a,, as indica */ in 4st ab>ews para.graf |

posedial seuries of missiles er f fe adkof are eseld 4' rem 4kti
circuits in f4e arses, are lasfaste/ in cen/o/f s -nef

4ress. Femar
yalify as barriers; the mar mon potenfiel e4' 4ke pencer- eirecits
is timtfei ye res/sze verfs ac. er str yens de. 74cra 4re no

p eer sables o+ higkor retential servi.g egory an4 in sac areas,

C, shs easte 4rny 4est refer + gerfarmsd 4er. salem skomed 4A<< x
Sirt in a sable 4rA3

locate $ 82* dirtstly kalene ane4ker 4rny,

de 4kt utT*r **LIC A'*y M*r dejf*dt Shtdi/ not frefayAls and
cables in 4ke utter- cable + ray . Tke +ess configura4 ten

.seee refresen4af toe e4 44e Nchs design and |nststlefien
tal,tes inch verRe<(4Le +ts+ ton figar44 ton used r it.eyeert +ka4
separafien . Sec40se 44e S4 tem f est demensyrdie/ ikt[H C S S u f e ra f io n

<(4 g

nt inch verlies t sef* red E*^
*0's ade1Wie , 4 kt

dis 4ance is joskilled . -

. _ .

|
j

k
: ..%'
3

*
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j DSER Open 7tnn D'h 346 (DSER 8ectita 8.3.3.3.3)

SPECIFIED 8EPARATION OF RACENAYS BY ANALYSIS AND TEST
,

'

: .

| The applicant by Section 8.1.4.14.3 of the FSAR stated that if
redundant cable trays cannot tpe separated by the distances spect-

f fled, solid covers for the trays are provided as designated in
'; 8eetion 6.1.3.3 or 6.1.4 of IEEE 384-19 81. Se etion 6.1.3.3 or

'~I 6,1.4 of IEEE 384-1981 refers to barriers and enclosed raceways,
' -f

solid covers are not designed as an acceptable arrangement. The
8.1.4.14.3applicant by Amendsent 4 to the FSAR revised Sectioni to indicate that configurations for which cable trays cannot be .t separated by the distances specified they will either be analysed

'

'

1- or tested. Indentification of each case where analysis or testing
vill be used, inclusion in the FSAR of the analysis for eachi specific case identified, and the test plan and results will
be pursued with the applicant.

I.
'

RESPONSE

The response to Question 430.50 has been revised to provide.

the requested information.'

l*
,

I

i

:
|

!

l ,'

?I'

t .

!
~

i
.

t

'*| /

.. .
- . . . . . . . . . . . . . . . . .

. J ... . .;..-..,--... _.. , ,_ ., . _ . _ . _ . _ _ _ _ _ , _ , , ,
_, , _j
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- HCGS FSAR 1/84
'.

.

OUESTION 43ft,50 (SECTION 8.3.1 and'8.3.2)

In Section 8.1.4.14.3 of the FSAR you state that if redundant
cable trays cannot be separated'by the disy nces specified, solid
covers for the trays are provided as designated in Section
6.1.3.3 or 6.1.4 of IEEE 384-1981. Section 6.1.3.3 or 6.1.4 of
IEEE 384-1981 refers to barriers and enclosed raceways, solid --

covers are not designated as an acceptable arrangement. Clarify
i and provide a positive statement that the Hope Creek design meets

Sections 6.1.3.3 and 6.1.4 of IEEE St.andard 384-1981 or justify
non compliance.

.

' - RESPONSE

Section 8.1.4.14.3 has been revised to state that the#

configurationsforwhichtheredundanttfffe$h fyzeby st c pecified in this section, w b a
, strate complia~nce with the intent of Regulatory
Guide 1.75.'

Y& W ara b b & nces
,

Gg,ygogy, W % & & N W'

ggai,+ wap as o'efinedin sec4 tons
e,,. e ,gg, ,

g g, g 19:sa, .1p case.s dere Ne sfecified c'/s knces Aqgie.haffiers be/ Ween 'Nafs are used
gp g/> irjev; In Me' ///JYQ//affo')s comes k qusw'fy_ yho,
g, y;w +,op om icVaty enc /osea'w/W frayconkin>3 h AB M

ns k'.W or)
y p: % h 3r- Jareicra <? <d W'&are us d

/[w ,;,.,yei7;c/;f.s. the sy ci1/ casa pere ba/r W3t

o ,f'. m in c m i dra wi'y s. > *$ Y di0 Anm y
k'"*'"'^" *'~ n(

a^'
' Of wriers o( ? 'hy Covers

Jiaa>.1ys ht iden/rfadren
+kn ate us cd.L

|

I e
i

- '
,

'
.

. .

DSER OPEN ITEM, j
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.

I
!
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L. 430.50-1 Amendment 4 l
- 1
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FSBR Open Iton D% 347 (D83R Sectica 2.3.3.5.1)1

_.

CAPABILITY OF PENETRATIONS TO WITHSTAND LONG DURATION 8HORT
.

CIRCUITS AT LESS THAN MAXIMUN OR NORST-CASE SHORT CIRCUITS
..

Section 8,1.4.12 (Item a) of t,he FSAR indicates that the time-i current capability of the 1000 Remil c'ontpctor penetration is
greater than the maximum short circuit current and its duration.
The maximum short circuit current and its duration does-not. ,

for maximumL
equate to Regulatory Guide 163 requirement
short-circuit current versus time condition that could occur.

.

A positive statement in the FSAR to the ef fect that the time-' '

current capability of the subject penetration is greater than
any versus only maximum short circuit current and results of
tests that demonstrates this time-current capability will be8

| pursued with the applicant.
>

j
t
.

RESPONSE

The response to Question 430.44 has been revised to provide&

g the requested information.

I

|

DH/em
.

r7o(s)
|,

.

9

4

.
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i
i

.........-uUESTION 430.44 (SECTION 8.3.1 Ond 8.3.2)1 - - -- -

M ction 8.1.4.12 (Item a) of the FSAR indicates that the time-- urrent capability of the 1000.Ke mil conduction penetration is
9reater than the calculated worst-case short circuit current and

-

-

The worst-case short circuit current and its.its duration.
- Muration does not equate to Regulatory Guide 1.63 requirement fne

-- -----.L.azimum short-circuit current vs. time condition that could
' ~ ''--

-

n::: : ..:: . - n n SCCur .

Provide a positive statement in the FSAR to the effect that the 1

time-current capability of the subject penetration is greater
than any versus only-worst case - short circuit current and its

Provide results of tests that demonstrates the time- I. duration.current capability of each penetrative to maintain containment '

integrity when subject to any short circuit current for its
duration worst case design basis event environment.

.

RESPONSE -
. i

- '

'

. 4.12 (It=#has been tsed to r "The tim,

1 sectio
e nt capabilit the 1000 1 conduct penetration tion."f ,

rester than t simum sho circuit cur t and its d ;

The maximum milable fa current for GS 1000 kemil j

penetrat circuit c _iguration is ,000 amperes s etrical. i
I l

A sh current o is magnitude cleared within cycles.

iT penetrati were successful tested for 45,8 amperes or |
!

9 cycles . the HCGS design esis environmenta parameter a
-

f,(Table 1-1)..

twE ttg cu ERE.tJT C A PA E)L.IT Y oF Td.i
{ ooo k. c.v4.2, 96t469L ATtotd i s 4R E ATEE %AN
ANY to Axt MUM S P OCT CIRcuti cune EWT V5 m r. $-

C 09 Dtitota TH A-f c.ovLt> occ.up.. ggcm o %, g . j , g4 . , 7,,,

H% B EE N REvi s E.D To tw c Lui) 6. THE A SovE
LE S Po t4S E .

g Wg.s1 tac, YOUSE TEST R.E.POR.T PE hl- TR. I 9 'N~
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g -
.

j.

,

f. 120-V ac lighting circuits .

.

Motor differential relay current transformer circuits
.

, g. _

Low voltage instrume,ntation circuitsh.

i. Communication circuits.
'

The following system features are provided to ensurs compliance
with the Regulatory Guide position on single random failur'es of
circuit overload protection dev' ices:

Medium voltage penetration assemblies: The only m'edium'

voltage circuits routed through the penetration are thea.
3.92-kV circuits for the two reactor recirculation pump

F.ach motor is supplied from a variablemotors. The maximum faultfrequency motor-generator set.
current available for a fault inside the containment is i

limited by the generator contribution and the circuit
resistance. pg,w Aty A up g>g cv.y p pgovg cTgow pot
WE 1000 k.cmit, PEwEtitAnow ts ptoviese g,y 7wo

C' AS S lE CIECUli S E E AKERS IM 5E 2.15 S A S SHovJ#
|W F S AE F1G . 8,3- 4. E ACH CtR.C U I T S E.E AK E R., 15

PR. o viD Eb W|TH AM ovg.E.c ue.RE tJT R.E.L AY . TV E SE
E E'WE AE.E. SE.T T O TR IP T H E 12. E E S P E. C T i v s
I' lE. C WT - BEE AV ERS - Fici. 43 p. 4 4 GMEE T 1

TIM.E - c u re R.E W T c, AP A B t Li T y
%OWS THAT THE ,l PEWETR.AT|OM IOV T RE. 1000 E Ctn k IS C= P E AT E.E
THAW ANY M Ay l V1 UM SHOET clECUIT ces g g,7
6 . TI M E. Co4 ditto rJ TuAT C.o v t-D o c. c v c. .

480-V ac motor feeder circuits: The 480-V ac loadsb.
inside the containment consist of Class 1E and non-Class 1E motor-operated valves and non-Class IEAll these loads are suppliedcontinuous-duty motors.
from 480-V motor control centers (MCCs). |

'

.

4

The magnetic-only circuit treaker used in the
combination starter for the motor provides primary

tion for penetration conductors. A thermal-,

i

DSER OPEN ITEM p
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S.1-13 Amendment 4|

Il
lI. ~

_

A == = = = = __

y
^ - - - -

'
-- ::: _ L: u_ _ __

. _ _ _



. , __ n .
. _-- . . . _ _ _ - .

. . _

' - - - . -.. . . .... . .

. . ... .. . _. .

: C ta ttus m e..Q50*9 9!!.NS"**S9wnse.N3.dness
:

._
_

- - . - p. w.r enw tus. Pinecnur e.scny 9 -.

-

- _ 1 + z.vus5, TSAR wese' . A pppp 9.Eceptcy.
-'

. _ . . _ .
-. .

_ _ _ _ _ . . . .

.
>

%

t ' .

h
..

.""". " T** "s" a sesel I I IIIIIII
| -

. u , .. . . . ...... . -
=.

) E =-

0
r - -

. - =

[
,

m
= G

*

- -

!
-

. .

_

-- .

._ -- _ _ ~
: 9._ .. .. =_ _; _ : . ..

. _ _ _ _

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

_.
__

_

-4
_ f " 95|L*se_se.t _J - . i s. ' i-. . 3 J. 's. . .. .

~
'

e
.

_ _. 4 -

. ; i. A T. : m n . :, : I'
'E ''. D* M ^z T b f W *

'

*
y.i . u. _ . _s e . -__

. m .._u
. . . n ,_ m_ __ m

=
-_-______ _- ______. - .w_= --- _

e
--

. ,1 , ,E. e4- *""7 ""M4f.{133 g
-

-

: . . ". " -.=mmes:- . :' Pt.' ' E q*- L O ,.. w
..

.-__
__

_

.
_ _ . - - - - -

_ _ - -
-

_

_ _. -===: _ =__ __.- -, -- __
_ _- ___-_

. _ -
- _

.__.

, , , ' ,7 , .
..

--

E Mr

.

. ..
.

. . . . _
1 i

-

,,7 , i1 . x-
.

,,r-- 'ZMi~in GCM~ ' ~i"~ TN I i ~T MM
. _ - ma. %- ,

-

_ _ _ m -- _-cr_==_- m = ,-. =f [ _-=ameE M-S
-

__
__ ---_

_

w_g
.

ea. _ _ - . - . -
, e -- ;-__ 7 _. -;.- q' , e ._

-- - ,
*

% t -;.

, 2. m.oes,.
.

q-~re, ,,
-

,
. g .-# p e =: _ < n ,e, *

.

-. - y v- g.- ..._, * , - :| - = %p e m e w s e y: m E m m ,ct +w a
i

,, -mn -ra - r m =-

- .];

; g. = _
- -- -_

-_.-.'.__..___--! -- * '

_ ,, ,

! . . _ .
! - .. _ _ . .

..___ ._
_Z. g_

_

. . . . - ,

*
*, . . . . . . .

Y- $
m . 1.Y - - h .'' . . ?:e a .:- m: -. -aw , > - u: .u- . t - . e

*Y . t I: s ..a~ he N Y A r^.$ :. s. + .+. - -r - ~ . > . . , >
.m . . .- r - 9 .-& a

> n..r.s: -.a - .m :
g

^

'[c. un. 2 -.E .h . y g f | | q Q W f.tK g'-,

> "

-:"" 4
a- + . s-m m' e . g m ; . u.s , ~ : E -2 - .% - -:- . = _ - ..

L= V +_ w -a; - l.
_ _ ~ ~ . . _ _ _ _ + - " = - = :-- .

aw
,c_ -mRCM

-

_

--

-;:
--

-
_

_

- =
_

--
-- - .. ...-- ---_: _

s : : _= . - -- s- - - : -- : ==5 '

:. . .
a. f .' . c . .- -. . p _. ., _

;

. .e
.

J . I g; .y n. , . , , -

=.q- 6 yzw.. ~ - - ,. v - ~- . ..a .. g. e

* J _ Ee % ^ 1 L w M LEM-% L -- - - m -."-

. -_ ...;
-

ic ;.s u. : n. : L . ._ . . w.
c . e. ..- .; : .c : : - , r .e. * =

p. . - 2 . r:m.
, -- -

m
m ..

% - _' b 1
=. __ __ -a - -

- .E
~

: .

- : ~' 3 . - 25_ xf I;- i E @ = U =5 L~ E= == i - - 15 I - 9 F -~ m~~
5 '

as - - +
_:EE E====EE E _ ._=

3 _==
-- -

. : c.==.= .

- - -

_

.: - . .
_--- . _. 7 :

.--
.- gg.

:_xx

I.'...
. . . . .

.-

. . . .. m. .a. a e a senig g g g gggg=.. ..
. ..--

PELE'TG 'Me56 "tw c.o t.v s 5 .'T e s N e d |

h
| .

.SEEET U \* ot. fop. Afe 5 M tlHE- O
' [| I w *w ewww.aw .p rse 5)

|
C*585IM ecTWs S.s t. A v s Aspec 'To f /!

,

'

'tws. MT ca.c.wr tn,te see .
,

%GfL*CG9 M tJEM WGGT ti ( ATTAc#ggy fg

h 8 ---

g _
,,,,,,,

n ,a
. .

> = _ . . . au -_
I O ... . . . . m

r .
-- - - - - - - - - . . . , - . . . . , , , , _ , _ _ _ . _ ,__ ,



. mm. . o . .._ . . ... . . .

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

.

; w . ,. _ .

_.. - . . _ .. . . . .... .- ... __._ ..
4 . .

9 . . _.
- .. . .- .._.

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

4

*"'T.".J"""i"s"Ts asnel i 1 IIIlld "* -

:
-

,,... . . . ...... . . er
3m" j -[_ e=,,

X-s .= _ e"-mE'*r'4 4 -. w . ''g a" -. ,- ,

g J. ., ; ;; . ! ''-M. M ' " ? M P'" Y - 2 - _ rs on -- _ _ - '
g3

.
__ .

- u_
~ ' ' ^ ^ Y QYeNN. MY^F J 'V.',aLU.L $''. , ' . -- _ _ _ . - --- - m-

-

. . - _ . , . . . .
.u.+ - + 4 . is<

88 - s u-e. -n _ a j , . , , 2 o --- - -

J.Q =
*

A
- ite . '1 ;. h i'L - = _ , i ,,, . e**,= m ,, .s,

gg g.j ag-hee sus , . .- ; i g, u .g .e-

. air H ~ ;i* ... .. =Et ,3 , .
._-m .

-

.

, , - - -9
., .. - . m , . , _s.

2= "'"ks u. ^.g m ; M <% ,
-, .m w w_4.a 2 .

.*h C ~
.

M',. "p8 '.% 8 J d'*
' !**"Mh k hi =- P=sS4-J$ 'UU i

* = ._ M"EE" 3 i ;

(A] k-i r:r :::n, a
- i-U @':E.=.

,'

. 3 ~~ 2.! *. .
_4 ygaqSLE44

-- ' ' ' * M

._ RT::: p.. y , g-I'" . " 4-t.a J
. " ' ' - ' =.-

~] ,;;
' : > . ,.

.,,4 .; ,
_ --

= - g-- -

_

_ u_ _ .__.
;- ,

g. , _ . .* ~

-

-

. . . _ _ _._ ._

- -

_i .- 4fy gy - ,
. -*----4. ,,

. _ . _ :
* msu''_- 'a - M' C & J~ ~ Nti uh. d, .. . ., .m . . . '

' -"'
*

3.. .z; - 3..ps a og . e_ -' , , _ ; 7 _ ,; ; ,,yqygy -.

,,

d a dE-bg W , _. ' , . .
- , **

La.se q "Yii? 1Q= i.+
d/-9 - - -- .n j g ispj -

| a,8';*'@.'j* m.

Mh @ M '"" * f.

W @ EN[ -'1

Qg- ''

_
,.m - =ne a we_t ;T.a -7

-
W.u -..: .m ; 2; .,._3 r p 5 - ~~I~Q~f - - I=
y*.1. . . .' 1. J . yo ..%_ .c - m . : .--.g, _ ,

i L 4 e* - ,,e-

e- .
-

.J i_ l,,|n BK. 4 -4-4 ,; ,..

9 , , ,. 1 *1 *
*~ *.

n.me,
i .[L ._ 1 X . _ ; -4 --4 -- 4 - at , I e

_7 .7_ t a
rt a _; ' # 8 .

.IgO 'M -1 4F M+

j e* ,,.,.4===-M,gassa ..eamtm.4_y.;_p g,yu- . p 3......e;i
T !_! Ia e5_ 1' h-

1 r a h .-- a,. - . . ,.I L 3.-su em -
. .- _ - - - - - - . - .a_.. u - .

. ,
-- :

t e

g - F ' - 'I ! t **:d'. .,- 4 + M M -~ - " ' J =.4-4-- " - ' ' . ' '
-

,
,

Iqq
* . . ' . * . .

. .. ' - '". * *"-_. .8. b. ..., - :.}--t -i-t-J :
- a''...43...

*

e** .

E s . is i.i .
.,-

--**
.

w 4._ .$~~n' I

.....-
. e. sw.

m ...3-*
. ..

. II'll. l .*.:. .
M'*9' 8 M.e4. . . _* y E:.J_zJ-+' .: 3 ..1aga

--
. M ==...a ggi

I' --I H+i-s .d.-, q;- _ _4.=== e-= - - y w : _- _fy e' . s.F
L. t e # | M h5 =

-. . .=- s_-

a_a . l. D m.r.:r ;r1e .
,

.

qdu- y
87.__. . . . . . . .-4. . n m.__ __ _r- . , -

J 1.__:
-

3
-..._:L r.n !. : m =n .._ .1 w . ;

- .
-

-
- -- ,

a . -_;
-

',
w ,,--

1
.

_

_ ,. ,

.-1- i ,. . . m. - - -- . . m..

.- *a H: , ,
_u - ._t - n z ao . . - . , -e'

Jm- |.m a2 .

'
. , o ,- - . . _ . .,

--

,.. .. -,

:i.as .

. *; .. . . . ._.m. - zh _. -.. _ . gm.,, .
_

.4 _, , n _ y __ , ,1. , ,
,

. .- . . . _ . . ~4--H - , ., :
. . a, ...

%_ .

*> a, ye ,ry, , , , . _ _ _- - - - 2.n.,
m. . . - u.~. .m

=, w un i. : m*r. r, 2 e_ - u - - - - - - - - - , . -

8 ;a.g 3,7'*1masgt
1.

.-w ii."~an u.wi . - mw p- r- @35-(
N: ,. _ u 5/ L - , _ - : c- ~ al we %= 4 _;h ai. ,

-- - - - -

. - w --
_. .... _. =v , - :== - _..- ==.- -- ~- n-

@ . _. .s s . _. .
. ; . 2 i . , _ _

.
'

. .n. . . _- _ , __ _ w: = _k s-ame mimmas _
- m .- =- .___, -.

- :- -

.L.
.

E . _ .+ 4 . 2 - * -- , ,,;
.

t ;_ 4 : - t ;. 2-rq g
j..P.,,..===r..-_.,.. .

-.. =

,g e
,, _

_i . .

4 -
.- . ri

1
r I r 3 a

1 . : _ __

* -: .S,eA + - . . . , . - .. _ _-- 2.a.ag 5 I . . _
_ . _ -. . i .

,__ a= ..- .

-- .- _
.- .

#w ,,_a. ..

-

M- - i, : " "' . mmsw ~' >,T
' . . _ . .^-

4-, ' C-Z. , .,
* ~. .r. g.

;; .

.e ;a.3. : . - . - - . . ,.
-,

;. .
2: -

-
,

. . . . . . . . . *
<

, pm.=. g
, e, .. .. _ w- .,, .

...
.q e +-

m . , .n.c yt.,; ,- n ,,j. y _... f36 . _. , . . . m 84 d ~- -'. - *
- G' .Ei;L Cf'Isi ; e =~ = - ' "M -

44
-

9 r y.d.--- + ----, . . , , . . . . . .:21 J _.d ==: == L. :~
~_3: .=.AM,

i --
-

= a s =.;.... - : r . . - : ----- e -e .
-

_? - , .

:, . . _ . _ .

-< -. - ; .. - &
- - _ . .

,,[. :. :
. .--r-* ; - .

.. ,... , . . ...... . . . . . , , , , g, gig g gg,ggg;j--. , _ .73 .

edustWT m asugu. a W Af m

I I M S N T in.i.$
.. .. g

% p .|
p~

, ,

a '

.

I I
| ,__

l' H
' & .w

N
Os
O

.

51
. .. _ - 2 _ - _: o4 ... . . . - .

, .,,

$

= . - - __ - _ . . _ _ , _ _ _ M



_ _ _ _ _ _ _ _ _ _ _

'

a

D88R Ope 3 Itm No. 248 (D83R Sectipn 8.3.3.5.2)
*

.

SEPARATION OF PENETRATION PRINARY AND BACKUP PROTECTICN

section 8.1.4.12 (Item b)' in the FSAR indicates that primary
and backup protective devices, provided 480 y ac motor feeder
circuits, are located in the same cubicle of the motor control

Position 1 of Regulatory Guide 1.63 requires that these'

center.
protective devices should conform to th,e. criteria of IEEE
standard 279-1971. Thus, the primary and backup protective,

'

-

devices should be physically separated and located in separate
versus the same cubicle.
The applicant, by Amendment 4 of the FSAR, indicated that this

.

location is justified because both the primary and backup.

protective devices are qualified for seismic and environmental
paramete rs.

Both the primary and backup protective devices are molded case'

The staff considers this justification to be
~

type breakers. This item will beunresponsive and therefore, unacceptable..

pursued with the applicant.

RESPONSE

The response to Question 430.45 has been revised to provide:

additional justification.

I

I F70(8)

'
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QUESTION 430 45 (SECTION 3.3.1 and 8.3.2) ,

_.

Section 8.1.4.12 (Item b) in the FSAR indicates that
rimary and '

backup protective devices, proviiled 48.0 V ac motor feeder
-

circuits, are located in the same cubic 1k of the motor control
Position 1 of Regulatory Guide 1.63 requires that thesecenter.

pebtective devices should conform to the criteria of IEEE
Standard 279-1971. Thus, the primary and backup protective
devices should be physically separated. The devices should,

preferably be located in separate versus the same cubicle.:

Justify non compliance.
.

.

RESPONSE>

l' Location of the primary and backup protective devices in the same
cubicle of a motor control center for a 480 V feeder for loads

-
4 .

.

inside the primary containment is justified as follows:
Both the primary and backup protective devices are qualifieda. for HCGS seismic and environmental parameters for any design'

basis event as described in Sections 3.10, and 3.11.
'

i

Both the primary and backup circuit breakers are molded caseb. These circuit breakers trip directly in response to.

,

type.an overcurrent condition and do not require external control'

! power supply for tripping function.

,.7 Nr non-Class IE 480 V circuits that penetrate into :entainment,
the non-Class 1E circuit breakers are identical in design and/

.

I construction to that of Class 1E circuit breakers, thereby'

assuring ,h.lgt, reliability.
' 4Arce 1

provisions described above, the coniiguration of the
With the e~ backup protective devices located _in the same

, '
: .sprimary and _.
'

cubicle _,.Jneets,_the. intent of IEEE-279-1971.fibere is ne c. red |6(e s|= ;
'.;

6:0 4|. c ,c e.' - a ry a r./ bagup frenet:vecaind +fe4 i ti u.:s t'

c.tre v H bre m rs de h ;l je 44c c (o sc fe s,et,*c q ,
,

I
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[N;; DssR OPEN ITEM.

-t
:i .' 430.45-1 Amendment 4 |:.t

.

[I
_ , ,,_, _ }

. . . - . . . - _ _ _ _ . _ . . . . . . . . . . . . , . _ . . ,. , , ,,., ,

, - ,..- ~..... g _
. - - _ - - - _ _ - = ._ _, _ _

.- . .



. . .- _ _ ._ - - -

.|-
*
i

DSER Opes Iton r% 349 (CSER Secti n 8.3.3.5.3)""

THE USE OF BYPASSED THERMAL OVERLOADS PROTECTIVE DEVICES POR
PENETRATION PROTECTION '

,

: - .

6

The applicant by Amendment 0 ,to Section 8.1.4.12 (Item b) to,

| the FSAR, stated that the overload relag for Class 1 motor.

operated valves is bypassed for emergency plant operation in
-

'

With respect toaccordance with Regulatory Guide 1.106.
Position 1 of Regulatory Guide 1.63, the applicant further, ,

stated that Class 1E motor operated valves would burn long:

before 1000 seconds resulting in a.short circuit. Once therei

is a short circuit, the primary and backup protective devices
*

*

would operate to provide the required electrical penetration
prote etion. Subsequently, by Amendsent de the applicant re-.

vised the FSAR to state that the backup breakers are selected,

| | to allow for sustained locked rotor current and penetration
conductors are selected to ensure that the thermal limits of

-

2

the penetration are not exceeded during this condition.
a

'

! It is the staff concern:| .

I (1) that the bypassed thermal overload devices is used as part
of either the primary or backup long duration penetration

i protection required by Regulatory Guide 1.63, and
"

! (2) that penetrations are not adequately protected for long
duration faults beyond 1000 seconds. These items will be

i pursued with the applicant.

RESPONSE

to Question 430.47 has been revised to provideThe response

i additional f ault current ve rsus time curves for motor operated
valve protective devices,'

i
|

i.

. .

.

F70(8)
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,

*
!

DUESTION 430.47 (SECTION 8.3.1 and 8.3.2)
'

' .' .

.

In Section 5.1.4.12 (Item b) of the FSAR you state that Class 12
,

motor operated valves would burn long befcre 1000 seconds
-

resulting in a short circuit. Once there Is a short circuit, the !
'

primary and backup protective devices would operate to. provideProvide test
the required electrical penetration protection.that demonstrate that low fault current for long duration of time

,

-

. will always cause a short. circuit in time for the primary or i
|

backup breakers to operate to protect the penetration.,

a

!t
,..

RESPONSE
'

I
,

'Section 8.1.4;,.4% item b) has been revised to delete the statement
.

bility of Class IE MOV motor burning and toconcerning pos'

clarify compliance with Regulatory Guide 1.63. 1 ,-

gevtst;> FIGURE yao . u.g s.v.es.Ts 2.,4.,6, A ND 6 suow

THAT FOR A c. LASS 1E. Mo V, T H E T HEg,fVn A L.
.i; CN ER.LD A D 15 ByP ASS Ep Agt) gs yoT,,

R.E L\EO ON 70 PRoVfDE PR oT scmog pot

TR E. E LEc.Tg.t c A L PEMETE AT io ta . THE p esty my

AtJb 6 AcxuP P R OT E c_T t 0N E0 2 -T 9 E E LEcTemp t ;

P E.N ET C2.M 10 h) \S P R O V IDE.D BY (Y@G N Em c. i

o tn Y At@ T R E.R MfA L- (A A G N E T 1 c- c itcu s7 [

| bR.E. A K.E R 5 Resp g cmy g Ly. |
\

,

-
.

!
.

.

]$ osER oPEN ITEM M f ',
,

,, - ,

,
,

430.47-1 Amendment 4
: 3,

o
:j , I ;_,, .. , , , , _ , , ,

_ . . . ~1 - g W. .,,m...,.,.,.,..._,* .-.#



:- ._.; :=.-
-- - . . . .

-- - -

At F*i &cTe+ t Lass isftafni gxtstin CORv.53 -
- - - - - - - --,g ,,a.a.s,, ,e on .

.

c.s.ns5 le y A L veJ -pg6T&P Po fL
e a e ssesel I I IIIIIII,S.WR S

.

. . . . . . . . ..
a.....

".a
E .

.-
.

.
.

I :'
's :
:

.

.
.

..
. .

.
.

.

:
.

s. |I
-

1:.
.

*

.Im. .

1

'

. -.
'

' _

g3::: .- --
. ,

...

.n- -- .. - _='

MclT3 -i.p$hh') N2 -5TsSQ% -a .-u +227 - 2$ ==PM >' v .p n u.u
* ' '' ;* ~. a --n

h$ $5b ?$ 5{t-& $& 5 [5E:)$ ,.*
5%b}- -

,

_,a-

n= ;+A l a "
_

=
ir4- wa" . m ; _a n= a g. g_ - --- -rg sc - --

__ w % = r r-j;; -_

e m=

'..

"*'= =2:M% -

? .

'myrmia=
:".

-.- - - _

.
' s a e s sassi g g g g ggghI

S c.,,.. . . . . . . . . ;. . . . . . .

4 setencestoTuts sneeT is seiuc''~ ' e
%

gy Enests 1 Ac Q,. . Tut R.EVISEb SHEff 1
x .

! I 55 * 5 T*e cos.ve s 5:.s. wew.ca.nss sew
t

! {| !| 1 h W E5 k. 'tes N E W SetBT 0 hows,
.

'

; 1 Tee cus.ves ros euss ac en .
Ses arwen ss evs .i42'I "--

! ! I
- --

: esam w s=1, i ea: 2. .'

, (*ttsi c.i+wI
1

.

. n . '. - ~ - -- --.. ,_,.., , __ ____ _ _ _*- .,



. r- ._

"1 .

: *
.

,

..

10- ,

.- .
. ..._J _) t. t !.t 4 s t y p! j i I

. . . .. .... _. ....m..i._...._..
.

.. ..

. ... . . .....a
. a.a

.

.. . . . _
... . .. . . .... . ~ . . . . . . . . . . . ..

f . g. . , - e4
. .'7.",g. a. .. .. .; . ...m .

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

.
. .. . . . . . ..

- . . . _ . . . . .
_ . ,,g. . . _

.
. . .. .

, . . .. . . . .
. .

. . .. ...
|', . ,
l . ..

l., ..
. .. .... . . .

L , . .,
. . _, . . .._.. __
. . . .r.. .

_. _.._ - g. w ,_.; .... ...
, ... ~ .,.,

4 - H 1- k- .,. . - - -

- -- w . ..

s . s s i. s . . .

\ ' ' s , a -
. w, -- ---r--. . .; . - . -.

.,

_ h p _ . . _ . _ a.- . w a. .. .. . _
. . . .

, ". . _ _ _ . . _ , ..,

},
-

.. a. . .
, . - - .. .. _ . .. ....,, ' '

g' &%*.!n.hIA.;.\'M.2 " 1.".kd " E ^' .Si ?. . _ . . ... -
, '

4. ' -

, . = l = U .:.i:n- : a :- i Y \ W = 6 - T i- G Gs.u- --- r_ _: _ . .: ..

'
2 w .:,

_g.:_ps ls r.: - ;-- . ...

.

. . . .u. . . 2--r ,. . : e 1 =.=a.
.

. - -- - 1_ ,.i- -
ua : g .

*i.n- -
-

., ...
.

.- __ _ . w. *_ _ . _ .. _ ....

. - -, .- .,. .:.
-, - . _..e. . . . .u. _- _ . _ _. .-g . . . . . .. . . . _ .. _ _. . . - . . . . . . , . . . . _ ,e .e e . . . . . . . . -, .. .

. 4 ..s..., . i...am- .. . . . ..

c._......e.....- : e F"D r . . il.a. '

.

. . .

. __,-r.-g...,..._ .

-
. -

. .
. __: . . . . .

.. ,

. . -)it \ '---- | |-- - -. . .

-. . . .
._- ! - e.4 ; e ..

'' ' '7 "*t ~
*....: 3"> ' . . . . . . _ . . . . . . . .

, -u ..,a s -, . .&
-

, , . . n.* ? "- - ' - ' ". - - . . - . r---- 1- , . 9 ,... -

b: '*C . s ; - --
p.- .-

.'H---"-e

= = . < . .jaaunLj W.d-" !, fs_ *'
_.-

g j-.*
.

.. . g;_ g ! ' J. ** ' . . _ -
: . . . -

E. m .'I
-

--

J.
_ . . . . .g

._ _. . . , . , . . . . ...-,

e. _ ..
..

.- - -~---
.-

. . . _-.. -

:k-.
..

- .-,. .

- _- a.-----2 . 4 _= r.Jw t . . 1...s .
a ;.

-

,_ .. . ,g. .

. . ...._....s.. .

g -,_g__ ..

. . . y
.

. . . ,

| -- y-.__
._ i g.4. _ ;

..
. . . -. - -

. ,t .--==-w-a~... _ ma. . ._ y . ,
.

.

..
. ..7

JL.- - g g .=
. 6 . . ,g, -. 3 .gi .

.
i . . . . - q .-- . .

.

g -
. ._ , , , , ,

t , 3.--__.., .
-i. ,, _ _ ~ . .. , .

. . ...
. .. - _ _ . _ . , ,mg ..= =... _ .

, _ -.p
77--z

- _ _ _ .q . - -. . -.

i. . . _ -. - -,

j ......p
. "l _. ma.t.vsu,ma- . _ ~.

_ _ . -

e ._
. .

:
T' -

m
. . . .._ ._

.. -

. . . ' _ ._. ..
., p

-

:8
s 4 a.,.smannaarar m . .L . ; - __

-. . . _ _ _ . . . us
.i.._-a ,,..,y m . . . - - _ , _

3 .t 1 L ... . . . . , .

- 4A . . . .L rn - _ :. .:. - y --~ ~ . .( 5 6 4 f._ \,C . : J . A.a.
.

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

., ..w.

: j r .-t= 7 m W* H
. $ ~- , - . - - - ~ ~ - - - - ' -

_

.

,..;.=. ce r_2.::. w . : - - -
- _ - - -

..: i 1 ,.
.

.r
. i -7.*w.;i" r.
: ..

a,,,,.. . . . ...... . . . . . . : : : : gig g g g;;;;g, ,,#_...
. . , .

- . ~.
.

.

II
-

i i i HEW Cttf9T 1
5 .

.

i di
I,

i'

I
.

. - - ,. - . . - .. _
. _ _ . . . . _ . . - ..

.

,.. _ .
. - . . . -

. . . . _ . .

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

. _ _ .

r' DSER OPEN ITEM M- . . . . . . .. _ .
. _

._. _ . = * ** * * =
,, _. ,,. . . . . __ m,

.._ . . _._. . .... . . _ _ . ... ..
.

._
.

.. ..

. - - - - . . . - . . - - , . - . - . - - - - . ~ . -_--. . . y-~ .. ,. c m. ji tu=~--=.=.:- - - - - -

.

--. - . .- _



x. .

-....=.:. 1_ ._ g.= ^ a p.: ..
..:_ . . _ _. ..,_( c.. . .. .: .

.
,

u. . .... . . . . . .:.....'.
__o> ..n,

" "N - -. .. .r-- - r. . -f . .
- i.

- - . . . _ .
-

L -r :- - - -.

.
.

. ,, . 9.. . . __.
...m, w. ._ . . - ..

:___ _ ~_ . . .. . . _ _ .._ .:: .. . ., -

....
_ .... .. . .

. . . .
. . -

7 ..,

n < 1 , .. . _, ..
s,,. .

,

.
.

, , . ..

>. . _ . .
..a

.
. . -

,

4,
_

.4 . _ ..

,

. . . .i a a eaaint I I I IIII!,.. _
. . . .

-

. . . . . . . ..... . .
._. *=. L

. , , ,

.---.--=m..,.
n,,+&. W w-- _ ,

_. ...

. . . . . .. .
. . - . - . . , . : _- ---

- ;--__,._,... _ _ .
; t. __., _ . .., _ .

_

- . .s

.. ..

_ _ . . . -~ - . . . -~. eg= m.. . . . .. . , ,_ .

.t= 1,,...m. mm. m s. , e
,, -

._ ,, . .
., v -_

ns. g w w,.-=msstseasasemes me.eer ee rzereMy i .e e
..-- ~~ M4

_ . - . - . ~~ ; : ..ese+,+ ss- - ~ -
- --

,
- .a,,,- wuru .i -

.

,,,Lvi sta's-t- 1r"_tst. r.*, f;gggp o a a . *- e.,_,.,.e,
-

. ma ._m.s, a,s .u_s,ss : _ _
-"

; . e n.. . , ---.
. _ _ i. u,n bm,

a-IsJ.__ _wW -- q . y
- c:-w.r - p E - = a u_ . 2tz r - -. . ,, . n=

- - _2 :. .c-- - -._r & L4. . 2- ~
i

* '- --- M_ ,

''' "'. .- .e . .. s -- ..-. , a p '. -
~

_-5~u . 2
, , . _: c_ - .

D:. _ .
, , , , . . ~ - - -. .,

M, ; g_
., -_ . _

_ , ..

,.
_

j le .IPM - ~4 - ~ *- H-*

_
. .

- -- T i <a .-+- i -- ,~' "i -
.

[_-1, . ""T". q . , _.-g-
-

- - i.' +-
. . ,( --. 'i . -u

- - ' T l--t -g -- 3 a. . i .; 4 ; : i - " i44, M4,4-f"U : '._

ur : .;_ . . i p -4. 4
id f' m .M$h-54 HOLh1

* f ! a yu .- .
.g.g.;.1 JMJgadII'1

E ~

.._.u., _hi.^ W =--%- g. _t . _\n=e. . -+,- -n. w.-w. . . - - ~ , a . _ - -
.-* * * - m .

. p . ._n
-

, .
.

_

___9 _ . _ . -, T s?
_ .

,__ ,,,, '

JI T~.IRB _ t : - u _

p.
- . - - - - - ' -' "'2 .

a i
%...o .mW) . Y s amne _T i i 6 o w -m +.x~4

1- ' - . _ _- u -_-

. 41 u3J'.- - - - - . - . _ "; .- -' a.
. . , .
.-

'

1 -IJrI ! a 4 i m W9'W.* gar t.g.& 4 " -
* [.1 tvie s.e * -

t
. .- s

-- %.. .. s

s. . . .S. . -ama .3the tally
= -

"4--4 .*.. * t _4 u s ;- --4 . . 6 : ;
i 1 ij:d - - M- 4. . . . v 4 1

- -

Q _4 g , -.
i . _,

_.
_i ._. i , | - _ . . . .

E........ --- -- -

1 *-e r is t _ . _ . %, - 4 j g ~ r ,_...

' , ,
,**. - -_,

.- .>

t. n
.- 4 4.

T.s 1 ..

s ., . , - . , ,
-

,

r .-

w.---...
. t

-- - -+- -

s , ,-

, . _ . . 1, _._,_. p_. i, r-- -

g , , .. _
. . . -c

u__-, u. n.; s,. -r .,)6 . . uss . i -. m . - - , . . 1 . . . - - '\.,- .
. .

. !- .. J 4 ! . . _ _ .
-. s

'
..._i . .4

J. q: g . .?-. . .a ;_ , g
' :| 3

> ~_ J r -
: ;.

:.-.- l 1 . . .-..j 7. . ;. ..*
. , - -

,-a. .M . _ _ -._- -.-g.y-

t 'e,~ : * .j. . . - - -
- - - - -

) : . . . . . .
.- _. .. .

!

. ,... ws w. , ,. . . . -i _,. . . . g , ; . , . _ . . . ,_ . . .

.,.. . --

r,. ,3 .: . -. _.r-- .. .. . . . . . ,

. _.... k..a i f. ..
f . . _. _1n__. f. .. .; u - . -- ,n . y .-- _ _

-
.. e--- -

...
..

.

..Jk._s|.1 -
; .gl e g ._

**

|.,.....y[ .3 :- p =_:=_ = .... ..- -
%. _ . . .s

y. . . , .m._ "|.
.

. .
~ ;

-

m..
.. __....g :__ _ ,

_. , . ; _ - , .

, . . ._, . ,< . _ _ - -
. -

-
_ _ .,,. ., . - - - , . . , , , ..,. .. ..

[, + . : . . . -- [ ,, ;, -[ [ N--h % ! .' ldM g --M _ h .; w .j

-t- -. m , - - ,m,- , - ~ !*r'9*'_"t air'"M,3_'_._,,=,"_'___. * ' , , '4-Mt \ **>"*-4-
_= .

.

,
-

p,. zu m _ . - - - -. m , _m,
u-.=_ - - - - _r=: a. . E I_u . .r_-- a_ _ _ ,

,,; r y *1 1 :t
-

' ' - N' -d ' sk rY sriR 'I'^-'*__- 'Yg,
"-
,,,. "

b . g g g yg Q j ","

eanseva womanumsi - t . gl. , _ ._.,. .y p.- '
we' -* | ,

-

.'L'.gr, g .e e- _
,' ~

5 4 .. , .. .

a
- . . . . _ ,

~ '~ 3g(=-Q:1. p.'.'

| t. j .'h. .- .Z ' .j:.M.!..W,.id:4 ::3_9
. . ,, . - , .. _ ,,

. . ,. - _.
._ ... _ ,,

L,,; . _
.. ..

. - , ._. -- %.__. . . -, - - , . . - . ,,, _ ,,.- m - .
.,3-

p*y.
--

, _ - - -
-

- -
. .

, . . . . . a ;. 4 . _ . . _ - .. ,,_

4. ', g a. . _ #85w - ,- - --- --__ ag. ,,,,,g-.-~ ,- . ~, _ . r- - ,.
- a.n o-

,%- 7 ,_ . d M4p me . L..un64saw _s- 4a 1 . ..w. " ^ - . **- _ - .

- , ,
3. . -e.Munnessus

g
--

i M,.-
. . , .

n . - . .
.

. ...g< - a& - m -

- % 4
.y, . -serarrima :- t. ,

.. . . . ,,, m .

! 9 Q."!'"p.-
,in.

g.4 ,,a
s .. 1

L.fs . i5'.'- !. _ gg' :: . <

f ** *9-d-6- a *

i- I' d v .: : A-[ ! 4 et.g
- * _m. - d.bA j ** . . ,*

. i ..J ! i * .. .-

! : : ;; :- 4 ;'. 9 % hi"5 Fjj*l "" -IQi,
: t- i.

.. . . . . . . . , , , , , , , , , , ,,, e.g . . . . .
__.

.... . . . ,

3 .s. .
n *

I,im, .
u g
M sm
N 5g*

I

3|
.44

|1"

f|
-

1 ;
- - - _ _ _



.- -.._ . -- . ,. .v - . . . . a. , . . . . . . . .. . .- ..
.

,m.m. sa:n.ppaw -s soa.vas nee p.m.; ,
' ~

L. -

ps we. c, e . -ww- uss is -movs.- .
-

4..
'

c ns.

. .

.. ._ . _ ._. _ . .. ._.
.... . .

,

PEleTop fw eLAM E V A t'83
* f""" s' s e a eseal B I IIIIIII""

A ...' .. ...... .

.M . . 7, ,a R"5:, . .. mW , .. ;; 4. . ,c- {t-( ,; .~...; 'c.4;4+.; E ;-- ; - .. f $ .;.1. ? (; ., , -.1
? :. , - ,s e* . .;+ .

. r 4 gr n . 6. :- Q,2 . ,. y , k
.

o . ..
. . .% :n. t . .e

-( . .. < .x s. i - ":- s' 'e - ''.r.A = g4 , .. t - .

3 ' 4 Fr - . gk pO g. .- a. n re, .s : 4 .. . 7 [4 m. . -: - k ..e..

, ,, , g - T g. .'i,' .r'-'
. .-

'

*;'.y kk .sp k abY~
'

'3*

m A' . pq i t. 9. , .5 *; .. K. .. I [.1,A M) /.
'

W~ ....e- 6 e , . L. e

, 7 4 (S s . ). g. v . >.
.gg W*

' 4;,

as o o. , p.s
.

i .m
-.. ,

a . .: . :- t .r. 3 -m v ;- u. w.., ; y. . m,'

[ .. , e 3 c .- .

- ' sy.n.+
r . (- . ' qQ- : : -i - -

~
; ; g . ; '. ., , }" . ' . '- - ": :. ...

} ( - ~

|, . : - =e s
-

,e

; # := - _t _ _ i L - ~.= -
_

k :b_:. . _ . 1 -': 1 L ' '. _ i . . h ! _ 2 _ _ _ *. L ; Q. p .
. -

." . .- :_.___;
' . 3. . . bb'.d 3- b . k 'l - .

s:::. :,. . :: :: . :: . : ::.t:nm ::;::: :.* >

= = = = = :a. : = r ,. = .: ; . : : :.t. =. _ u = ..r . . = ,. m .pb, d
; ::: ==;;: = = : . : . .t . := = ::.:. - - - - - |

-
. --

,qk( ;.,
,' .. # ' .. ,' . e ( ' 6 . 'f 4. a*. . C. 'y , y N[ '~ ~ ' . ,',' ,,'' j,f ' 7, , . h ^ ', ' ~'m '.'"y''. N .; ( $ ', ;,- i - h . ' h. g ~;I j, ,7 ,

.

'd , :_ k. . *;t'.,",..#0
- o

'
'

1 -

m . 3 - a' &,f s'.. L.
e 7- 39 #, .- 2, ..- -. . g . ' . .} ' - 'y ,, , , . ,

' M. ' * * '
- 7 W * *.

. '

.?. li ''T 4e % z? I. ..

-~C. U V XfLY: '. ! s- - . ' -
* t. ;

'L. iY=' i J 'r 1 S *,

%h .

# .@a.=a;r C * * *e ,4..->p. '..;1*e. . 1 E- - . ;;; u'
- * ' "

- ,. ,- -%e
-:

- ''

-v> .
--

> yi- '

qs -
tyr .4 - . - - .=t.. t

. . . .( ( .

.

" , . *

. i t-..c - i - r.;iT - '

..=
c- \

.

re .- r . . ? t '- . _ -. .

i b.bk.;;5.?_ b b d5 b h i-
. , _ . ,

_

't .

m
-

-

55h . b. 5E :-
-

,, .....
. : =.=.= ; =. : : : . 7, : .:. : : : - : ..:.::: . :. :: : =. .c.. .: .: _:=.= _::: : . . _ _ :-Sg.I . M ; ' ;,/* % f

, :::::_ :: :
. . _ . _ .. .... . . . . . _ . . . . .-

$. I ' ' .; . ( [$..-. . + [ ~. q t? - *
'' P

.

* - - , . ,g; - - . - . p - -- F .
*{ _ ' 1.- L ', ~'f.. . I I : .- X i .1 -

d- - r => -
- ,g -.g-; a .- $:.r

- g,\, - . . . - 3
-

,
- . .s - = nr .-

-
. r.- .

- sg ;r
8 ' - , ;.

_

.,

1* . .,';! . 'I,*. O ? ..,., N 9 .(. . ,"%' '. C.O. E,, J N ' ( 1 . ^;.:," 43 A.p,.;.* r.r ;. V g . Q '**
, .

.

.

I
.

.- - k u .m - -
~

.6r'.v .:& ,p *. >>e - a; a . _ . .._, sv - 3 . - ,;. . 3 - - -
-

. e -mv
.

u
.i ..

e-4 ..

:-,

E' ; A p,e - .- ,. 7
- ;.

-

' t. . , ; ; _,=

y : E h'- ' : rLi- i- = =:2 5 - d ;r- 1 . E _- r :._ h___--_- _ _. n ._ _ _ d : : .I
'

'

:__::h :- - - : : :== = =.= = : := = = : : == = . _ _ _ _ : :: : === = =- = _ _: : __

= = ===y.= = : = = =j :== E"." = .1": U = " ' % : !*|== =
E :'"2" : C

)I *= 2 *C' .
-----

D=e:an- ps . . - ,= 3 *:== == C = E:
33:MM =Q233: = =====.====:==

m ;. c.- .1
.

gnes.Whate t F r e cr--*ine _c
- m :, N s. n .. r :r iat. ,3 u .. :: n:gr

r._=2 5* " "E: t E* *3emm * - ** '. _ . - '
c

_
;

-
3--.8

ermeu :--c: :. s:~2-_.se m . s. ,amn .m - ,e - .-.
: suar.a' err"Fm1=.6

>.-
- == '.. ..

- % m . u . . r --- . . . . d. tr a raaa. u n.u- _A t.nama- er vrman4 a es e AC2
k - a.$ g

-

ghus .me
t

se P
,

_ * MW"SM '
h .

J
-- . _ _ -- f'a

a._-. - _ , Ig_7,g23- .:_

&
- : ~~ ~ ~~~''T* :' _^: a-. __

!_h' -
t.... =-a ,

* g _ ' *. ' f ***d- as |

e d..' *g$_i. s g*,.sh''.E'; M aefs .*
,

* * 5 'm @ ~nr=.I--. 1 'w $a S '- ~ ,e;: 7 '"

ryg g , 3-: 4 ;g. p . p : g. < - . ,. pg , , ,.8 u asr
d' rt we azr<. g g-

-

,g _

7'Qp : r. + ; i u L x _ y. y _;^', W'st MBist1EE ' 1% $ z -1 n r - w- R _--2.r h;; m%s ", u i-

**48% *A k 4-. E' at N 'I l'st.;._.td 4 'W ' a a.,* **
E n .1 . :.t>

'

e

-
.

E, * g--
p"' 6 ;

'Eggpn,h g g b"GR ' W :-- w-s m
- - ~ - -:-),5

' g--; ;
J- ~ EN-~~W T' .J .. _ _ ~ 8

g,,;;,;_-,,_5- i,g-" ^E^8' _ i . <
__ = - = = = = = = . = = a = == == _ __ - '

_-=:=.==.==========---r -

w_===-== a. _r- _= =====. .-
-

4- -

= . . = =: ._. _
i

. .. ,
,, _

a a e a aassi ,,4 3 | ||||||.. ... . . . . . . . . . . . . .a
-.-

* w sweet a suces.c.neeo et t w ee n i,,

4
g p m ni. Tw mew west s so.no s m e w

C@tegs y ,g,. yep , g,Less gg Mogg gyg ggg,n ! g
g alg ,a GS- c.ws5 E MeVs - SeE ATTA'450

sweev 4. m = ...utw cows -

Ti; -
g W Sners s S +| ||

| gen.Ac.sp *f 685W SetST5 "A F 4 't?|
'

;

|Li OT*c#et)
t

. . -

. .
.- -

..

- . - . _ _ _ . _ . . .. _ _._ _._.. _ _ _ , . _ . _ . . _ . . _ . _



_

-

I*
_ _ m . .. . .- z _

-

. . .
,y

_

C_.,,,,;.--_*.....--* . _ . _ - .=. -, , y- . _ , .. ,.

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

. .. .

, , . . _ . . . _ _ .
, _ . . __ , . _ _ _

_ , . . .
, . . . .. _ _. . . . = _ . . . . .. . ._

_ . _ . . . _. .. .._ . ... ., _ _ -, ,

. _. . _ - . . _ . . . _ _ . .. ,
. ._

,

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

_ _ . , . . . . . . . . . . . . . . .... e e a a e eesel I f I II.llh, . '

__ _ _ _ _ _ ... .
..

_-- -=_1 _- :_g ,. __ _ __ _
--- *

", { . _ . , , h~ar,A " _; d - T. ",f- 88uurumaium s -
_

- * - -
- = -

-- .; .

_

==, - _ _ , . - r . .E .
- .. .. - , - * * i

_

.-. . - - - -_ - .m.

*;$:'as a
,,g -

_1'3 j"W*L<<.N.-*- -

; ;; -- ' ,d} ^3[ I ' '--- : .: -- -
9 *m t - -9 = - - -e 8-.

'

*" l

.

''
______

_

.

,, ,
hus ==.w m

.

,
. ,, Y I -- * -id.E Jowda3s- .. E*

NqduddMuh -

] s T--q ;

''' ' "'- '' ''1 avi =P' 4 -- _ . ' - - -
.L,,;)J.js1 3 H - a

,, , *"
.:.. . g T':.": -- Q3 gg 3 , g_

- y p ,.* *

I'iti. .- ,,, ,__
-* ... u - --. -- - -

. imh. .";.Qin. _.M '' I.M. ' #| ,'
_

- - -

4
j ""E ' '~1--"*-*

72; - . ; :. .: :.:. .. _ . _.i C.. '

- -! . .
f*W +

'

-----ey-1..a=

r*m*--$* - -_
- -* * _ _ . - -- -

-

-

*-*m----- .' _ _ , , , , ,

--,-L.;--. t 4 - kie . .. --S tmm2- ga 31 -- 1 j_: 1:- :J~ T . .' * d ,* *.a

*454'l %E4 " '-''[_'"_

$ a a d.'
,] C i7 g y {-h _i, '&M * .

,
,,,;.r,-. . . -e g ._

Juw ;as.s)gg -i-81 i : -GW-4--=-iq_. ;- 1 -
4 . _ - __ m . _ __ ~ e . .' ' '- - -I

- ,

*-,
.2urta =. -

_.:::= :-- --
,

,.
,*4

.. --
4

,,,,,,., =-w
-

T . .R,
-wa . *.~*

.i

i--.-
-

2 - -- . . , u _ a : u . - . -
'-

-*
q :;.pJaans = n -?- ,

;-.=; g-1-3 ,3 - U ;M.gj M _-e- -_ ..a , ,. . _j ::4 = g,, ."'

'" g .= .u .4_!J_a g g === m-g 4 g _ ug - -
<- . . -g= , _ _ , .

_; ,...:: ... , . :1. ._1.4 . h 1- n _.g.4 ,
- U. ._ _ : ... - - _ - - - - .

._ _

q.
. _ _ . ., ,....

.
.- - .. . . .

. . .. . ..

m_-.,. .,__-.i,_ . ._ ._
s,.i, .

, - .

u __

m, . .
_. 4 u. . s- . --s-=. - = - -

. __ ._. . . . . .
. . 1

i
_., . . _

.-- ~ - - .-.g. . _JL._.._____-._------
-
.

_.. m -__._.4 3 m__ -3 ._ ..-_-.... -

.. ...u . . ..

h..___o - . . , _ . . .

-- itw. ..
. --" . .. ; s 3 ss, _ . . _ ,-

. .. . _ _ . _ .__ m._. ;.
_ _m . .. .

,,
. . . m. - n - 1

-
_,_y ~ - ~ ~ ' ',id ,) _ [I

e
'* - - - -

tE e, g -.,,..4 -90tRM
-

.. . 6
. . . .: 1 _,_

. a. .
,

,. . - - - - - , ,-s- _. ..}4 ._ g. _ .g.
-"1 ;-$=-3 ; 1 . . . I. .

I
ff * * ~ ~ ~

. . . . ;; ;M c.-- -M. - i O 5 't e-
. ; , . N-

'

m. . ..e .aumes . i - - - .

- -.s 24 -. - ._ ::- - - - - - . - - - --

L. ; ; . . . . . . ..y-, .

A. s .
- ---. -

. . .a,,,,,,,,,,-.__;-J .- _ , _y
u_.. .s .- _. :.eu we _

4 ._ __

.
, . , . _ . .

.z '"% - m
.u

4. -

- -
.. _. .

i

. . . .. . . . . _ _ .
. .. .

- - - - + %
. .' .- _. .

.. . _]. .. _ . . .. g.=2-
___,_ - ._ _. .

-
.

-: - --

,. m. . , .-
_ _.

,

.
- . - . ' ..- _ _;,3 u - .- . .y.

.! - ---.t
.

.%_ ,

.

;
.

;s -- *

._...;t._._.--..._4__. . . ..
. -- j.

._ ,S.3
_ . . ._ %

,

8 .- 3 _a. ... .. . ... . ..
.

.. -
. .. . ... .

,e, f. ,,.
. "| d a.-= a =-6- i==A

. v . . g,
'

-.et -- \ ---d*----- . "I
- ,,

-_.I da'Tvue see,,4. --
......

. - i '.a.g. -. . r g g - una tracy -r- - - -- - - - -. c --. . ._

-11 _. - - --- o. s .en manas ' TT'sseeaan ---

_ . .. ..d g 457 AT tana .es ~74 Esas
.

,,

:.
s) .a_

..,, j .,p
.

,, _

' ' " , "- -d L .,,* ~ * '

| ,,, . _n ,ar(...:_... .. 4n a,.....

4
- .:i; - 1g ,, :. r 4

-g. : .. . 31.. ! 21 .
- y.--

- J_

I
.

4.1
. m. 5I

s _. . . .
.

. . _ _j
-

: - 2 -:
._

- -
-.-

. .

er a se seo.* j g g g g ggg :
.

g
.._ . .

i e * ***e. 2 a
, ... .. _ , , , ,

s ,

'

1}. - .

,

y
OEW CHeT 3

n
gr1. -

, .

: i ,. .
3H

3 I s|
~

|* I

t!.

a i
O g om

g gi-

W8 -.

I
-

_ _

- ,



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

..m. M...MM N m_. A

*y
= . -_.

- _. __ _ -

--- - - - - - - -

.

.

l
. . . ..i a a a tipi i i g | |3;ll I

.

s.. ,... . . . ...... . .

.7--; ; .: -- - , ,g -]
. . ..

- - - . - ,

., < . . . . ..- . . . .

, m ,

r. . .. . . . . , , .

i t 1. e , . ... . . -=,.. .

.. . . 4 -

_ . . h-e
. m 7 sm, . .,_ . ,._... , _. .

_. ..

.,7; .... . - _. m -* .

m _-t_ .._
p .. . .7 __

' '

W-MWR... ! . ' i : ".
'~ ' , 4 h. ,-- - -

e -
.. *$

. . .! i llii E _) \ E?E=P1 14i@+;
~ i

-

t. . . - % i u it* c I _u , ..-wr. m 2.g-2
* * .

..
--

..
- _- _. _...4 __ - ., ~... ., ,

.. .

, _ m . m- -s < .. , , ,
- - - - e-

, m .

_ _ -
> . - 4 _. 4 6. - a r x.. . a. '

_ -vm , 4 a ! c n -- ap -..m*- o m r . u- .<.n-
*.

wr 1 1 ,m .
- - ,a R

- -,. ~- . - , . . .."- Lv- --+ ;__ _ ; -y.

r 13 # *-- - ','', o,wi
n ,_- ,

. . - - - .- 1 - .. +-a - , m... ~_ _ 4 r=.:- i -*,* m_ .# w ,-sm u_ ac m

=. : .- -... o_a.,w_...#. .. a."., . .: w,, s w.s .; ,m .,m .

m. . . -- a ,____ - =
___

; p m. --__ __ n,u c- ,-._ _ _ _ _ . . - . - -
-w_ _ _ .a

_. . +p-=
n. mme . . -

=. . v . . -- - . - +: . . _ . _ . \-y ,
_ . i 'lL 4 . - 1 , _ 4 _= _ _- . ja i'

. \ A}._ .7- g. - -

; .. 4

\: . .. . .-- - t.:

. .

. -
. .. - ; _ %

1 m _m . 1,
-- ,

. _ . .
.

_.m,._ , . , . , . . m.
.

-
..- - -

,.. e m . - -
.. . , _ .

* ,o .,
'

*

: ; _._"_
'1 _L _' I a - _ - . _ t .' '~l'X 2~_a I % 4- a--r- ; M-_ .'

"

i .
*

4 \l% i . . ( -1
.

"" "*" I ' . Y: . '.J. I e
e . ,[[ -- >

, . .g. a ..,. p y g,
,

_ - - _ .- -q
_ _ ' '- \ - i q - \' -i- -: - j? ---v , w .,4; -[_i-' !..

;5. 4 \..p..i. 1. ,.a\'' _# .i s' i _J t : .. _J _ _ ._ . _. . .. .. n . .y y- ;t % _. q _. . . _ s _ _ . _ . . ,

.i. .

.;!b-- \ k i__:. i \ A- - 1,. '

t---}- . 'i i i t i - ,,
,-.w ama l

__
-i i:.i .i o

-
i - 4 -- -

k' \. ;k. .M.. _ . ,

ii ' H -- : . ,

. - - - .

7 5'.e= Tan,em ;id 1 ,
i

.

9. m _ _ y. q;- .. ~. ._ , . ,,-

. - - . . _
.1 . L-.....m ._, , ,. _ _._

. a .m_ _ . _ < _ _ _ . . 2 iim . __m a
,, . . _ .

.. a-m 4 . 4 -e . w
- u..

u .g ,_. .
,-= . -

*. .a w --'

1 ., . ' . . _.
~,;;.

, _ . a,Uc. a--.
_ -

. , .

. .
.

, . _ _ .
.

.,su.......... . _ - c M...r- . rAiT- \- - - -
. , ~ . . .

# - v . '

. . i g. :- - -__,T- h a D .-_ -. _ #_u ==%4 -
W.. v s M. _ - - - t ww ov.au na s --- t r : _. _._. .

.

.
.a g-- ._g

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

. - --

g_a, q q ,

.- . . :_. _L ;_% 1 : . . . . ., 1 1''
--g, ,

,
-

s--,--,___.- _ . . _ + + . . -m-__. , ,
1 -

..
1 =

. . . g _ ._ . i . m _. , y
. ' _' __..__._.,-_,.u _-_ " " . _.. . . . . . _ , ( -h

.
. . . .-. - . . . - _ . =

. . _ ,. . ,.
- .

w, =.._;==,o.. . . _t __ _-n~ . _.
J 'z- 1 ' s g

- w=u
"

- . '
I"-

.

; , 4 s . . as-pi.e 4.a.a.mm "- a+
- E_ ' - . , . _ _. _. --. ._ .

4rn- n . (-- - .3
_

.-. . . .- ., .

".
._ , ~ _ . . _ -

. . .

. 3 z
_;

.._

VL5 -
, _ _ _ _ _ .-en ._-'T___. __ - - ; - - - s,L . w '*- . _ _.

* d uar
.ct : , c . '_- n - w' -

.; .

' ' ~ * *,a o e

. -,Lt-b- * -' -

_k A -"h.
as ., .-

a _' = .a * -

-- . - .
,

-: r-- y- + .g- 7m. L _- _. . _-_.; '. . : _ ,.,
_

,,. ... ~-"|- , - - . . . _ ..-_ _ _ - -
'

i M ,.g .

. - .""|""*.a..
" ' " * ' ' * - '

f"" ' !.
" " " " " .

.. --,
. -

2,_-g- , . . -
'

I j +-- --+-- -

-.
.

..,... . . . ...... . . - - - - - , a e e s sasig g i 1glilj-.=;
... _

.
.

F

d1 I
MW MTf6

w
9 I~ 1

"

1i =I5
e

|8M

'

R. [.

g_o
_ . _ _ . _ _ . . ._ - --

n
, _ . _

- -

.

.em .e W e

. 4" _
*" .- g* * T-.. .. ==.

, , . _. , ,.
. .===g-==. .-- / - . == Ag,..

,. * A ..,,.

.



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

.c. -- . .~ _
,

.. - -----

..._i.. . .. ..-.. - ..
- - _ ,, .

... , . . . . , . . .-

:a'- h e, c m s t s,. c.o o n. h % S e d WElel .Me FA. $shrE:
*

_, '
- - *

y.nss m. * won =M.All ,45, VM WW1. . _ _ _

q.- --

- _:
i_ .-.-

.. ._
..

.
; .

ys, y,a. a.ug,gp "pu!

T" e a e a ese:I I I IIIIIII'
'

;

. . . ...... . ... .
.- r ,,,,e .. ,. . . ...%,... . * ,.. .. . z. -.

,.

,.- .~ . . . .... m , m.. , .... . . . _ .._ . .... u....e . ........
.. .. *

..
. .. ... .

g- 2 . . ._ -r n r t *'s aa .f.f6 : . e er e s J, - . M'

t 4 A. '*y__ f f t - -
-r ; ', en ...e .r * 2' =

;, ? _
-- L% t 9. E " l : t ' ? 9. "'t..~~,s,

u. . em., . e.,. w)i.,/,e.c. .w....
i, a . tr . - ;

" a. , , =. .m. e _m. anp., - ;: : a. ,a- :

in. Ti s e p .
. .,

.e . . es , sa- h-'p**..- nt" - e -*.
-

* * ' "aus _s. . -- O E "a F. ee.
F 9' rP - $ -?- 1: .-er;ps.: g-- 9.i F -e' f l. ' 8y' og .

. .

f
' .' r-3i.

. - 8 I ', .. L. s . . -I- . .

- 1 g 7 . - *'W '['
"

i"r ;t f ' . ;
- - 'I \ "8*;.'4.

'8
.. .. p. .. W *- Y -p

1 b [ i i 'ia -- i - 8us
W n .

- .. _ _ 4 i IE E_ _ (E ? J_ J :
.

- E - ' ; E - E==-- ' = =- -M. : _ 5- 2 : -T ' b-
' a

-

EE = i= --- : F : ': Ei- E-
.6 - =E- E3r 1 =. =-5:==51-@;p: : == : : = : =::: = =:r = q: = = : :- :::: = n =

= : :: = = = : =-= g=== : .t = = r := :
-

:==*=:;; 3 =: ; ! = = = : =~; = ': = .: = == ::.

;==:::gn.: ; : _== == =: = = ==::j=,j === = ::: = p .=::==.. .= ::==: : . == = =.:= = === =
; = s : : s= : ::. t .: = ?. 3 ::1 '= =, . -

i

**'"'"""". * EEW EEEL **m **E* E .2 2 EEE"E "e".21332 E, A * E.**E=. 2.EIAE, E.EE ,,
. = .= = = = :

===.:",:;=*",.=.**="i.n._..__...,.
.. .

.
. - .*

er. . . o~ =s... Ym .
. . ., . ._ =t3. ; :s : a._ - t - m3 ' ,1 :

.

.u.. m s ...:. , ,.. . . .- e.
:

E.B .
. . . ..m.,.

; ; gM r r 4 7 3, . 4 - 7: P- % 3- W Te -: .L-=-- =^1- %..r- 3
- . - - - .. ''s.. - - L. . ,. 4 r : s . t . ;, .L. ... -

. . .m.*
",.- - 6.

d Eli. tim'dF'' Z ~7'E h- g 5 ki _ EEG=r =gp;_ gg g _ bg_An 5_ E , ti__ g i
- R i .=., i 2_-M e _ = .:"

t 5.: .. e .
s

*
T :-

- -

F: pi ... **%&4 b.
1 ' *T * * L. $ *T. * i8'' * e 1 g - r. in .

un{ a_s . ' E W ' . % 'w# * E4 ~.a'_wEmm.w' .* - S*4 -
rte

i88 2 msg: sat i s e- e . ** -%,_s, p .anam
-

_gn=cag m _a m-
r = .E =e s._ _ . ; a__ - =. _u=grM=hgp*4s '

= _ ..si

- -" "~ EE E-=-_*EIP=. E -=srt

= == ==== = = M_ I_EE E '"_ ._~ 1 1ggg . E_;EL C-~ EFEi,- E E E
7 .= =:c- YE E5 = ===

. LEE 5 EE.7==r8=r-== = ===.: == = = == = a: = = ==.== =3 .=: =k. .- .E.a'.~'cd.:.:.':- =- =' =:
.s : : ::

g6 == ==== =n =M : ==:= :.==:= ==== = =:::====_=========.-
- ~ ~ -

.

=
== =z:r----- -c- == = = = = = -c= = g=== =
.=.=.===_:,.z_====_==.=_=_=___==_=_=.._.._.__.__...._._..__._...E. _ - . _ - _. .- . . . . - .

.. . . _ . _ _ . _ . . . . . < . . - .-.
- .si. s. t.t.' or .- _. .- . r ..

# .. . . .
,

=

. o .. _., -7,_ ,..b.. ,.e_,_.,. -~_ .h. , b *. . . b_.
t -_ ~l .

_ e
,__5._.,m_-.._;.

-. h 49 6, .- = * *e w . v.s

.3)... - . %. .* v r et ye * ; m ; etr;- p= to,a-> -% *c 4-. -~-
I= NM & 5 - ?

I$H**a * Els=e A NI M E b''t-4:-W w iWinH9iiE$94,. b''% d C ai
* u ,t t

'

-s e -tw g a 4t=;? -$4-JL fle A Mii i=Ga3 M W U'"'

E* , %34
~- j== "QL(1:P._ -2=-- 2 =~ 3=j *~ *--~EE*

Ee =_EMiEEf EE$E5E_="i M52EEE'iEEE-E'. _=3= 5E4MI--
E-

-=======_==============~==-__===I:====_.======E=_====e
- - --

= === a
=- = = = = = = -- : = ==

====__==:==============:-_==============:E=========-!::.==_=_= EE :c= ======--=j=
-

- --=== -

e==.=..====.=..====.=..==.=.C.2......,......._..-.,.,.....,,.-3=.., ,l

===== = = = = = - - - - = = = = = = = = = = =
=.m.....,..._-. , .

_ _ .--., .-.a.r ep y r : - -a tv : 1r-. - - .
. ._ -- -.

v :- z- = r ; ., u...3.....j..u . . . v .c.......

A g..is egemsr--- ss. ' -s: r- e asensqu.e-. ._. 2. . .

r esta".est_r-stat =t arse ran'_- en ea,2, _ . . s sa ,
ia. sese st s - nas r E; . .

- _=." #
-

. #pa.psertasense-a- seer passes esemaa- -- tar.-r aspre ;. pens '.sr St ErSi -. 7- IL 7 7 .' :8
C '-8

l' _ BE r
- - - :-wr; c *= 3 se

- m m 2.8, M_e .u._ .. R.i = - E:.- _m.rs e.
....er ,- ~- . . =

e ,= h..s .9 *'sJ. .E. J. =ITF -L'u 4.= n i A
a# 1 e .

6- .- + : .- ,- .t.w. w:r .=amas @--.- as s>

-- . - c. *- sa se .ac * - -s - -> - - . -- -.n aar.: . : r .- -' t m. e_ m m,

* m.:-
r s -<,. . - e. . :

w m = a= w = 4..;._ mm m w-d - e. w ,m . _ c _ _ _ n,. - e ._ -:..m mmw- _ Ei- __ = .__-eaw===ssa =__s .=s =._3g====ssas_ -saas-sa EEm ==== sam _- = E' M.m.==_---=.- 3--
_., . - aa= -

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

= = = = = _ _ = =
-

*_=1. : -

. = _r.~
. _ = _ _ = _ = _ , _ = = = = = = = = _ = = _ . _ = _ = = . = . = = _ -_

- _. .=_ =_ = = = ; _ .. . -,. ___ .. _ . -_._ _ . _ .

- .f- -- m
se

. ; , L'_ _:.. -:. - :

$y . =.L ~, ' . , .-
,.

; . , . =L, -. w
* pa ,

[__.- ="*~'. '- ;.:. .p?JE .- .;. 2,
. . .. . . .. . _ , , -~- . . - . . ym . g. _ . . . . . .. : y .s.,n..yw w. . . n _ an |. .

g 2 -
-.

- . .

:. v. ._ . . . . - . -
w w--=m ,,

,=..g...,-
- py68 .

,,3_pg4.._._,___g,..,.,,
. . . . .- _._

-
- . . .

_-..,, _., m. ._ . ; . - c, pry.
.

. . . .. .: -.

L 7, 5 _- - h 4 m
.

-t_ -
.,

_ # _ - -- ._ . . - , -m _

t: :

.

; - r . w - w_ : # m u m-= m_=-&
..

-
- =

_ . -=< - . _ : ; -_ == - :e_ ,. z_. t==-. =_==--_=-__.=w=.=..= - - - = = -
_.

= __
-

=- _. . .
w

==_ a= _ = _ -
= == : =__=am u==n s- une=3.-= - = _ = = = . = = = . -

- -

==== a e
.

=

nau- -== == == ==== ======g==== = - =g ==_= ====555__grF=_ ===_ ,
=: = = = = =_

====1 === -s s ==ga=.s
====================: . _ _ . _ = = = = = = = = =

,

. . . ...... . . .. n a a e a eassi g i 3 3 |Ill{au====. - . -
e. su useT is mes.cee.o gy ww saee,s .4 5 F G Te weW SMAr .s news WEm N c e s s a ,i w s m o d c.ut.vts pot, gew c.t.Au IE.

I I M8VS- 'T#5 wew W g w w.,| '
! Ii c a n i u ti.a cue.uss v ,_ . is u m .

.
'

, a
< ~
I O
| .g [

| R$.Me9 ty wW 9eeT5 5 A5OE [ .,

/ C NrTecHet)
,

s
.

.

_________l"_'__* _ _ _ _ . _ _ . _ _

*
_ _ _ _ _ _ _ _ _ _ _ _ _ , . _ _ _ _ _ , _ _ . . . _ . , _ _ _ . , _ _ . . , , , _ , . . , _,_.,._,,,_,-.,_n.-

-



1
... ; . . --_.9 ..n..c......r..s..<....- _ _ _ _ . .

- - _ _ - - -

- . . . . . .
* s.

| .' $ I
) i- *

J
'

-

. . . . -
-

-

_ , . ,, .. . - . - - - - - - - - - - - . . .
*

|*=F-*=.- , ,,, -- ,.; -*.- **** * - * . ,

.,,.9 ,,,.y ;. d y. wa., - . == - =

+ :-, * ^
-

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

. . . . ,. . . _

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

_.. . .. ___. _ _ . . _ . . . .._. .. . _ . . . _ _ _ _

. s. . ,.

. . . ...... . . ... : a a e ea,m..i i i I IIIfr.a..r ..... . - . .. . . . - . . _ .

m,. r _. _.g wm-4. - _. a..
-

.

.,,... _ _ . . - _ , _ .
. , ._- - . . , . , . . _ . _ . . , .--

., , , , . _ _
. ,, --

.
,- . m. -g .. ~ _ . . - _ _.

. i se .. ,-....y==.-~~~- :-. ._ 'a gq |

4. _ a .
. , - a., ,

,, ,
. _ .

m., ;- -- __ _
, -m , , _ _ . .. _ . -.. .. ..

.,
,,,

3 '

'I_'. " _M .% A A- | 45~ . * .

. -.*
.

]J.. G_- . - _ _ = . _ . . . _ . , ;. " .~2
._

.''-.,..I_ . . _ _- _- , . . ...-
-

. . . ._

q mg_..._.._.__..._.._.u.___-.

..~ . _ . . _ _ , .mgjm
-

w ..__.a- w m,m, ._..
,, .= .m

:; .:.. . .j .4 , = , - ..... s .-

'','.H'--~ 9 , !, j .. .. a - . ag . 1.. 3 4" ^ g. * ]".$'] M.I. ... . . . , ..
.

* .44 4
6

, . * - . .- ..
. ,-

] "___ ._._,m . . . . . . . " " *. . - .______ . _ . 'm ._y . .z_,me -,....m _

_u ," . . .

~- t- 4
;

, _. , ...-.... m _. .
- -

-,-
, , ~ - - - - j= , . .. . . ... . .m "

4_ w y ug . r _--- - n - - s . - % : T . sg . . i _ ; --- :----' -- - . --
\

*E w

u u. . > ; . ._ r=sw.w m. m . m-= .. . . . - . _ .

_- . .u .,w v. 1
-

*
y

- .. ,,, .-g 5 -- -' l

'OT . . , - - . , - s - '==*M'--*_--' 7__ - - -
,.''"

. - w w-rW-1. 3 m .
_*

.. , |: I- , _1 -A--. . .a__ * n
--,-e, - - . - - . - . m g *- a E'.TI J.i- - ..;g - - =3 4 0 -- - . g ..-3--,_

h _I_ MA h a - hi:: b_ M '- - 1 . _. . . . T ~ * 12 |
w

I*

'' r ,, . i . . . :- .
i , , + , -

.-
-- , '~iD ---3 -tm 3 2_ . .__.2 r a-- a - .

6 . . . .

. u u ;__ .
. 1 _ . , . _ . . - - - - . ,.

+-
y

3 - .\ i4m ...-' n:-*. a- . , . -p.4 ; :. - -J. '

. I .: .L J., 1 : f _- -- g. . _ , . , ,- - .1( _ . . '_ _ _ . - -g- -- M -was

e . .4..a..' : ,

_ .m-- .
=.

. - - - - -

q. 3- 7-__ .

.- -
,sH ___ _ g

. _ _ _ _ _ _ . _ _ -

7- _

,

, _ _ _ , _ _
- -

t'--._. .1 .i . . _ , _ - , : --- . . a _ . - 4 _.
.

; .. _. .-f, 6 - . g;. ._. . -$- a.c .g . - -- -- -4 g g
_-

= g :. , . _
.4 m =s,1r+_a J .:a=j,

.~
. .

' - -
. ._.. _. ..

. - - _--

_- ,

._ M_--.% *2
._ .

. _ . . -
--

7....._..__h 3..urru,r ._ ,- ; ,a: __.- 3 A.. . ..

r - -1 - . - - , .
- :s. : u . a : .\ _g ,- ees =.o :.

_
;

*i.; . . , ;. .._ ;... 4 . . .: . 4 . 4 _:L,.1 ; . j . %, .,
.

f' ~. _ . . ' "
- , . .,

; -t .1 : ; .--[ t :- .a_ _ . . , :g:-g,p '. . 2..: r a. .e :

v.,g -
-

. --M l
, , .

. ,

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

, . . . . _ . . _ .
.

.

*
. . _ .w. . _ . . .

--- -a
*.-

=_. $- ,
_ _ _ . ... . _ _ . . .

AI

. . -;, ;. ' - - . g .a .

8,?
, .

--- -- *
- ,essi 3 '-

. .q . ,4
.

mi
- ,. - - - -

1
.

c. . .. - - ,e . . . , . . . , _ , , ,..____+,

. ,. r n
-- .

- --.. .

' 1 . . . -- -- ,A-.

L . -s -
- . . I_

-

.. - . g
. . -

-'
er

, .; ... _ j - r. - ii, ,
,_,_.,n,,g,, __

2.
_ M"L. .- . _.

* * ,

: : . ,
-

9. . . l @' :i::i
* : .H :- -t . . , .. .. . . . 8.-i.f.

*
,l. !.: : i .

- -
.

.. _ a .:. .

. .

s. .
.

g- . .

p - 4. .M _ . . --t-- t- y ,,,

e i er u.?a . . .
-

,
+, . i i , a :n v; 2 ,, .,..-n

@s .:.. s. a
. ,. ,

-
.,_,

:.. . _
- - - < . ; z _ _-3

- --%,,
. . . .

. . .
-

. star.
. - .. .

.

. = " . " _ . _ . __. ". __,,. - . --
.

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

a w L - -v-

.. i m - m - - -i . .a +e,
'

1

a . : r. .r. 7 v__ r. 3 .+ g Q. g (| ....
- ,

-a-
,.

:' iA k' _,,

.. :1 11WM| ! 2" 4- i-M 1.
-- - =L. .

.' :7. ;H l . . ._i_iil.l= ,-di'-55 )s . =: -_.f,.--.. - 1'
...

i ili_: '+? !j' i :- - -

.

s.vi . . . . . . . = . . ....g g g g ggiggg g g g ; ,;..
m. . a,

%
D

~A~' y y ggg..f gr .

i|I
n ui-

e 's i |
n i *I

|Sa.l=
O

g|
.

. 5, .

, ,
' O .*

I-

_ _
~



. _ _ _ _ -

_.

--===. _.. _ - .. _.
. . .. , _ , _ _* - _

.

_ _._ _. . ,,
_

-..- . --. .

-- Tsc ExtSTINei coGvEs Au f.et g7, c.usg o ~p
, .

*
-- :-- - ) .-o

von. e.t.us .g goys. .- + ~
----

. .-
_-. -

. . _ .

9 E t S 't 9 9 P W"2

CAMS E ROU -
-

. . . " 7 ""'s" e e a eessi . I I I IIlli , |'

,,,,, .. ..... . = |a :-

: -
1 W

.

. m .

.
-.

.

. . |

i
1 :
:

. -

.

. - , ,

,,

. .? ,

'. ->

-- -;. j
. __ !

-

s

; | ."

=m;
- J:i

[:. .,
-

, ;gs.
_ . g).g.

-.
-

;
. 'l

._ .-.
}

- a-
. j :-

.. . -,
.,

,_

, '

, , , ' .-

-.
~~

S& ,

, _=w- g=
_- x- ' | ~

-.~44

s ~

.

:; -'

2 "

* --

,. .,

,
,

, *
,

. A a,,,... . ' . . ...... . . . . =.n .a. a e saseg i i g I|||||"u
.,.

g _f 'Tets sweet is sutet.c.coeg e,y ww snt65 1 A 8 jw
i w w*w sneev , sw.ws 3we e . muwi,a

Ii
g cut.Va5 FeL ww-c 4.hn is ILOV At THE WGhlg

]8 I SneET $ soows Tue c...p WA.Tta) couse,.,

i g 68- W% IG. lA0V .
g
8 g,

REfLACG9 Sy 99W TetETS "'"? S '- B -
. - , - , ,

,..---

(..
. . .

1



------ - - --- _ _

... . _ :_.,. _. - _.,____. -. . ... . _ , . - . . . . .- .
__-_ . . . . . _ _ . ,. . , ~ . . . . . .

.. .. .

-. . . . _ _ , _ . . _ . , . -_:- _. . _ . _, .:._..=_..,.__ w . _. _ . _ . _ _ . . . . - . . __ ..
..

.,. .

__ _ .. . _.. ._ _ _ ._ . __. . . . . _

__-

_ . _ __ __ . ___
._ ._ __ ,

. .
-

,

.

a a es:sul i I I I tilil.
. . - .

.. _._ _. -. _ _ _ _
v

--

' . . . . . - _ _ _ - , . . . _ _ _. . ,. ,w. ;.. . . . . . . .L..., .__ .

.

,Md.''~~
^ '

T. ._ I . '-- - - - - - - - = - - - - _ - - ,

^
' - =

is = =T .*-A
' W.:- ---

- _.,w.---
.x , , .

**?_-- 2 _ _ -

- -- ..
- -- .m.- *.E W _ _ _ -

._ _ _. __ .. . "W_ [ eigd 2_Q -

.-.- in_. ,
I*-

*

. ,
- . _ - = . _ _ _,

. _ - . . .
..

- .. 4m

*
._, 3

_ w - -- . >. mn ~ -
.

_y4,,y .--
. -

P g .,- v .

'- - m 'e, __~
-

-r- _ ' : qer
* =

. gTf'- " . E
g .x Q;- =

|
- - - - - - 7 t. m.- G_. -

2 eq. .y-.- -- :.=i ;;.

. _ . . -I L .1 - - s- i y:;i3 , - - r._ , ,

: ,_.- -..

.

-{q] j _;.j.;_;
..:

.
.

= - . .
.- ii r- '.. . . - .

;_. a 3 --.. ,... . . . . . _

::.g g.-- , . . - . z. ..u y.. 1 . .,- . . ,et a.
.. _ . , - , . - - . , _ .s.

<

=-
-'

_ , . . , , .- - . . -. 8

' t-1 .. . . . . . p .r w . n
_ - . - . n,. ,_-- _-- -_.;..

.s , _ -1 - -r_ e , ._ . . _ - , ..6 ._.,,..}-. -

-e-- *u.- .y - __ = .
-

m < . . . . . _ .
. ,

.

p: .=';n -n, .
- _.s .

iewanc . ,. g m ,. -_- p m :- _. .__.g
-M ~-~8%# Cans'I ti 1 % L-A,MY, Y. M .., . . . . .. j - - ~ , _ _ . ' ,*

s._. % . . . . . . , _ _ . . . . mm. _..

.
-- - m_ , - o , m q ! - _ _ . .

, re - M== =_. n. ,kW
,. . .

~4 _; .. _ a, - .-w..----..u
v ka . - - - - - .

" - ~ '---

. , h.:. . J .* t=1 * 1 M t ' ' *-'". . . . .
t ;

'

L, s _
r v rrt __. ,

- ' --4 ' h.: .%'.2% r'
-- - * ' ' ''' ---. .

.
1 i ; . .f.. . 4 7 2 2 ',.. T:J:1.T A -- 1: A'1 ? C _'._ ' -4-.--''.... ,

, _ > . , _ _ - . . ''

,...__.V 't4_.. .._- ,'.-... ,-- _ ,__._ ._ . - - - ,

'.,I -=,N
-

_ . ~ . . . .~ . . M, - a

{*
--

.g.,t.6 .....f.s ,
.J, .%. a+= i - ..; ..

_
,{

.

..._o_.__ . . . . . , . . , _ . ,v 4T-..c-- . -s
a ,

3, .._ . . ;... g ,,,, .,. r ._ .
, _ _ ,

. ' - p
s . .s + . a.a .

.i-. e,5 g
,% , . a g_-^,__.g.'..'_,__

. _ ., - ~ar um:ww s ,. _ _ _ _ _,_s{
:- .,-.

3e ^ ;' y , Dear,tersprL
..

._.:,, _ N, a , ... i . ,.
a i

y , b. . ... ., > . 4.
, # 888

-. .- .
- g .. n .. .

,
.

.; . . t_ .. . . .
. . -, .

., .,,

--'

. =.j . .. I.- =q - - - = ..u=s, . . n
--

m . _-.

,- , . . . . ... - _ _ _ Pg .___ J -

.____. ..

a.,,,,,,,__ . _ ~ _ _. .i

, ..
. .. . _ _ _ _ . ,-

.._____.9._3.
y -.-. . .

.
._ e ._i 4 t . ...

.

.

.

g ,..__..___. . . .. - - .. .

__-w
4 2 .

_ . ...._ p._ _ y .- __, .. . _ _ _ .
. ...

, _ . _ . .

..
. . .

-
. . _ _ --T L 2. vm . -

__
.

.

:..--('i.J...,;.:..m. .a-

.m t _ .. , .,

.. - .. _

T.3.._._....c= M .

.u v. . .. 1 1 i- - - .
-

., . --

, .. .. s...gt--- ---umsve i ' .s __. ; . . .. . i ( .. . ._-, . . .....si ' L. __ ;-
: i i i . 2 .. .. c__

.L 7. A - _...__. l. _: ._ . .

.

. ,_. - - w .

~ 33, _.;, , gen _ ,- .:--------.-
---

._- ._ _, . _.: ._ _

.
.

-
_, _. _

. ___
eri -

-

: _ : M. .
. , - ..

.- _._-;_.--- y . _ . ., ,,

... . -- .

r , ,
-

., . . ,
_

.

. . . y,, .% .,._-.- : .
. _ . .

,,
, ,

: .
. ._

j- q .. _ .
- %_

_ _ _ . ..

. . . . i

... . i. a g r p ;q i - t .r= = .: : =, ;. . . . . r r. . .
- '. .

% m- . |

M&9Y |

|ij|,I
-

,
! =i

-

I=
w g e.

.

.
O.
O

N. I.

Ia
,

I

i
l .



_- -

.

.
*

5[>.so.
.

.

cu.wes ;. umm = w R 1

3 3 3 stil 1

is ,3, i i . . . , i %;- - ;_a . i. m.o m.. . 3 . i 1. i m . -- - - , ,
,.e

, , ...,.n = = = = = = = = - I- - _ _ _ _ - . . . ,m .

.

. _,

^ 1 (r .
t %- - *- - -. .nu i..g ' ', , !',

-- -

* .- .

1 v. .c
..

--i- - i
- i,

.

.. --w -- - . .

i ,u_ i ,l . 7, .

g ,1,, I i . ; : . ib'; -

"

T T'. " h-i,y',,i '. .,1., ,,'y ' * :' ' "' ,r.'.I'i I'" ' . ' , -i

.
1_i . . ,.i,... . . . .

. ' . . - - , ,L ' ,.n !

.

: ----- $.- . T'.
'

.

C - m -:
- t il j. i .

c' i . . ? I .. . i .'

... . .a . - l . ' i g, '.

m,M.W. . .-, n#J: str .
niTM iu . b ' |i k.e .

,..

i f TC
;.;;4,g,,,,: 1,. .g, ,, ,

- .;< ;g;;. M;ame, ' ' , - - .' ?'

u .-u
TT .bgh, j ,;1

, . ,
' ''

!; ,, Ii- i . i.i
-

.; ! J j . | '
..

i

te .< ,* ) 4 i).: :

m.....
. ..i.i,

: .,,
....n-. . , i. .. 1-

,m.--|41 .
'-

. -

M. y ,yy,',g., H.i rr'r'l
..T.D

,

i T.
. ^,

3__..... . '.g.
.. .w

,

.... ip.=p t= gy (m q,m., , , *.y;,({# ' ;rt
_. .

.2 < :o ,-y. . ..,,- .
,- a i L

.

f-- *= '.n . 1
' .}. -r..,.- _ .

$... -* j, 4 - - a.
,

- '

.r1' , ,_,

i
; -- -g . ,: -- ..n, .,. .. ....# 2 to

8'y.., !.
. , . ,1 1 ;uiu,it s . .-

... , u, 'i .
'-

. .._
o ' ' ' , neoci i i'e

~

+ %- t t : o , - : r_. . ' * . . | re . . I*. t_3 .L.c ' : ''

g ~

. . .' . - u _ 4 .:
. .

r ... r u. m -- r - ---

J. ri[' )_g,.4 t h .N g N
'

. 3 . 1 i

; ; .a! [.J.L . i,Q ,,f ',{1 '' *-7,_e ''. +. , , ..p.i"j'.,Ji'.LU|H_d.Q:P ' .' ., .,

i
'

|*)- --
,

,[-

H: -

i i , . ,. . .s_y y ,,. .

'

!

j:n'--tm|i'sf , ;: i. d |' 5 (--[[ !l
,

--

. . :.'

'

L. [.:
'

.i.,

*I, d,.
l;

.!;. .El'

.

,

I I I il 7.r
: . .;c;

. . '

-

C .s i 'Jg _M
. p , ..

C ! !j '' |
'

'1- L. .
-

_ , . . - i. ' _ . .
_J . i i*. ':

'
. ! * i.

. _ , .

__!
' . _ . -.,,___'___.-*r' 2i- - w -- +-- -r g-, -r : j,,,

L .. & T; .; - - - .,
- 'I_. .. * ' I!.I }ji ,f * f' t ' 8 "~

' ' - 5'

_
L . _ sa s, ).4 ' j} '-' L

e

- ",;--- k| k ,

'
,

.

t .

------I-t---- .

~'*' "' E "'---- [(, *' -' . _. . L -

[ ''!
, ',j . _ j.. .

. E,1
! i'

i .

,

3.,i
-

r ;
t t.

,

_ _ _ , . ) ..
- ., . ,

; _.m. . ->
3. . I!'I I

'

.f - ;[}tp i . _.* * ;.
. _h ; j=|9r .5-25, . . e

, a , , , , ,+* ,L.,.,.2g e ,; .. . . - -* ** .

: : s|.; ..:- -- -
T~~''q ~~

i.

.
I .,$s. ,| i ~' "'"

.

a. . . } -
- 'l

' - \> ~f p
. -- - - - ;,- -- ~. ; D . ' . .; V

''
'.L.j.'a y'# > =

--- ;. l .. ;
3

. .

*!-!,

.~ --
P W A.Muji f.E " "

d ,
_r :

- k.1 .-
Il.. i . "- T~ 9 .I

. , w{' .g , |, .|[
.

;, l
, . .h. .

.

,'~~{ ,-b.= ;' . , i:.-
, . .

:
, '- ';.

. . J l i a ',. ': e._a + -i i i ip _

e- e7: a,i: ii ..
'o- q

. .

-

.,e

n c.d.' 7 .AI
_

i1 .i I 8r ._
-'

3 . , .y ei

< ' ' '
..-I - .k_ "~~ l.E 9'"'.~T i ,

i. i . i . _i , ' !'h '' N ' . . r. ''. '' ' 'i l ., L, j,, . ' l -
8 ** ~'y.. i s -- ' C'a O 8 I ;'* ' i

e

. 2 ,M,,,,,,, rd i Ji * ~ '.: .
i..- -

r,..

s._'
'

..ti i , , ..

., .,r. et$ t_. .n. -... u.r ;. g. , , 3; . i ...... 4 i ; \.' - -

p_..,. ; J .
.

i # . :
. . . . <

m. .2- _ __ \;;.,.m.-" 1-
,,

' T
.:. . ;

.

,

, . -- ! .3.. g.m.,g,t + - _ _ . -.

. - -, . -
, , ,e _..i. .. . s -. . . .

4 . -1".'..:'|YiM"."._9E''Ifi$,'9.!ji.Q,T.ii.:.s..h %M M -'~ 'E 13"="
____

'

.. ; L. . .. % o
., p. .

.-- .i i' - 1 7 ;-. . . . .
- .

i - ..

7..
-

| ; 1
. ;- - . . . .,m.. aan,. .... , yma. -. -,4 . .. .,

n.t. u.1. : e
.

. _ ._."._.-p-...-.---.',
-
_3 . u. .rr.

-
n .- :

. . > -3-.

-. ! . i. j. . .: '.i ;

..._.l....- , , i,; J " I'- .JThen ,i "{F.i.. - - '-. ,.!., , ..

a-- unig. gsp ,I
. ,.> : i

*

.
.;

" '~' '

,

e . .. . .f..| |.[- i |
E- ..tl'-'E | b ! b .k,, - &: o-..,

.

-

- - -- . n. . . .,. .

; i . E- : . a.m i a i , .i s,.'__
. , , . . ,

,. .. -.i i. .
>

,,n, .,-pr
, - 4. .F.. .' L,'!.h.. u, . ,

M i:.....
.

I . ' ,, . [. .i ; . _.i j,4 ..q- '] p: . .| 'i. -- : ...... .

-.i .
t.. . . . . _ c .. ... ,, , . . .. .

'\

-

_'l k.'l 5-I.N ' v i i
2

i m. ,f h T,;7' W h, l 1 d dd's kn~7ii.'. I 2. o ?e * ~~~Y k ,1 ~ s'.

5 ? .' \ . f. il.
' . *

# * '
5' * *;

_wNr
4

1!t . e. . . ' ' , ' . ' if.. , . i.. r . m e.. - .
4.. ... .

- - =.m .
. - -

.

i,I .
. I . I

.
*. [

. . . . . . . ' ~ * ' .
''1 I i. i*'g g q.

' .r--*- -** *

- - . . = --a -( s s a eIasi I I i Itilli.. ... . .

. , , .

II s.- ..
I-

ea g I"I
| 'l ,

'

Al k adI e ossa orsu 12sa ._ . _ . . ,

!I l'
'

I
--- . - -- --- . .



,
__

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

DSER Open Item No. 250 (DSER Section 8.3.3.5.4)
_

TESTING OF FUSES IN ACCORDANCE WITH REGULATORY GUIDE 1.63
|

'
*

Position 1 of Regulatory Guide 1.63 requires testing of both the
primary and backup penetration protective devices. By Amendment 4
to the FSAR, the applicant indicated that testing is not required
for the following fused circuits:

|

1. 120 V ac control circuits, ~

2. 125 V de control circuits,
3. Motor dif ferential relay current transformer circuits,
4. Low voltage instrumentat).on circuits, and
5. Communication circuits.

Justification for not meeting the test requirement of position 1
of Regulatory Guide 1.63 will be pursued with the applicant.
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HCGS FSAR 1/84-

OUESTION 430.48 (SECTION 8.3.1 and-8.3.2)

Position 1 of Regulatory Guide 1.63 requires testing of.both the
primary and backup penetration protective devices. Describe the
-capability and how these protective device will be tested in |

Section 8.1.2.12 of the FSAR.

,

RESPONSE

Testing frequencies and the percentage of affected equipment will I

be identified in the HCGS Technical Specifications. Test periods
'

,

should be long enough to allow testing during refueling outages.
; _

Redundancy of equipment will facilitate testing when fuel cycle
exceeds the test period. HCGS Maintenance procedures will be
used to test the affected breakers as follows:

: 1. 4.16 kV Circuit Breakers
Protective relays - verify proper setting anda.
operation.

b. Circuit breaker - verify time response

2. Molded case circuit breakers .

Triptestat300(ofratedcurrenta.

Ne L .Li..y i= ce@is d for tt.e fcII: ring ft::d uit wits;
i. i20 v ac conuoi si uit %
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DSER Open Iton Co. 251 (CSER Sesetica 8.3.3.5.5) ,

i

|
FAULT CURRENT ANALYSIS FOR ALL REPRESENTATIVE PENETRATION CIRCUITS

By Amendment 4 to the FSAR, the applicant indicated that coordi-
noted f ault-current versus time curves for representative pene-
tration conductors and their protective devices are included inBased on a review of these figures,420.46-1 of the FSAR.Fig ure sthe staf f concludes that representative curves for motor dif-

,

and instrumentation circuits |
ferential relay, current transformer ei

were not included in Figure 430.46-1. Inclusion of these circuits |

the coordinated fault-current
as well as other circuits such thatcurves is representative of all penetration circuitsversus time
will be pursued with the applicant.

RESPONSE

The response to Question 430.46 has been revised to provide
additional f ault current versus time curves.
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IICGS FSAR : 1/34
,

3arger than the circuit conductor. The remainder of the .

requested information is as follows: .

a. HCGS complies with position 1 of Regulatory Guide 1.63 as
stated in Section 8.1.4.12. In addition, the penetration
assemblies are designed to withstand, without loss of

' ~
mechanical integrity, the maximum short-circuit current vs.
time conditions that could occur, given single random.

failures of circuit overload protection devices. Time
current characteristic curves, based on tests, of the
penetration conductors have been established by the -

penetration supplier; these curves show the maximum duration
of symmetrical short circuit current. Based on these curves l
the primary and backup protective devices are selected to |
ensure that the mechanical integrity of the penetrations is |
maintained. This is further demonstrated in Part b, below. l

The testability of the primary and backup protective devices !
is addressed in the response to Question 430.48. !

b. Coordinated fault-current versus time curves for
representative penetration conductors and the protective

I devices are included in attached Figures 430.46-1.

c. The test report that substantiates the capability of the
electrical penetration to withstand fault current without

' seal failure for worst case environmental conditions has
been submitted under a separate cover.
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f. 120-V ac lighting circuits 1

|*
. .

t

Motor difforential relay current transformer circuits
, g.

h. Low voltage instrume,ntation circuits

i. Communication circuits.

The following system features are provided to ensure compliance
with the Regulatory Guide posit. ion on single random failures of
circuit overload protection devices:

Medium voltage penetration assemblies: The only medium
voltage circuits routed through the penetration are thea.

3.92-kV circuits for the two reactor recirculation pump
Each motor is supplied from a variablemotors.

frequency motor-generator set. The maximum fault
current available for a fault inside the containment is 1

limited by the generator contribution and the circuit
resistance. PE\M Alt.Y A up E A cw.u P pit.oTE c.TtoM F0E
THf.1000 kcmit PEWE'ig.A'Tiou 15 PEovtDED BY TWO
class lE C12 CULT SEE AKER$ lW SE st.tES AS SHOWN
14 F S AE Fic. 3,3-4. E Acg cgg cult EE.EAKEE IS
Pl!.0VtD Eb wnM AM oV6.a.cus.RE,MT a.E.t. AY 'Tv E 55
E.E t. AV S Ait.t. SG.T To TR)P THElt. E EC., P E CTt VC-
i' \t. t W - BR.E A%.ER*a - FM.Ido.44 CMEET dl
%%CWS THAT 'THE TIME. - CU R.R.E N T c AP ABI Ll T Y
OV TwL gooo ic.'cw4 PEWETR ATION 15 (. E.E AT E.R.
TH AW ANY M Air.t M UM SHOE.T clE.Cul T c.U R R.,5,N T
4 S. TI M t. C.04DiTtD N TuA7 C.OU LD 8 C C U E. -

b. 480-V ac motor feeder circuits: The 480-V ac loads *

% inside the containment consist of Class 1E and non-Class 1E motor-operated valves and non-Class IE
E continiscus-duty motors. All these loads are supplied
p from 410-V motor control centers (NCCs),*

i
i E

.

The magnetic-only circuit breaker used in theo
g combination starter for the motor provides primary
g protection for penetration conductors. A thermal-'

f, '

.

3.1-13 Amendment 4
k



[ . . R **f Y W & .4* ' -
'

't

.m .
+ - . .e .?'1 -

. . .%
:,.. . ; , |i . ,., * p. ; pt*r e,9 s. f .-4.; \;n.sy 5 .-.s.

. .

~ .. ,e
* t.g..a

a)c.s ..y . , p.y j. n
.

..m .:p g. .):*q,s;);- *. a. .::. . .. ,- - =

. -> >. . &q wJ,e.; i.:. . . .-
, -

:4 sf C. .e . , c. : 7 . ..
-

,Q.m . .,.
.

( ...o.....
.r : ,. =. . ..

\ o..

y w: . .I gg u
|w

z , , |
g f..'il

o
i.

. e.: . .-
t,

I|- ng]L -
- 1|i|. - }| ' | 1-

... , a
g *= 8

, p ' .. p '
.

-

i D ' . .. - I
.

=
- t. .t

, -

,
,

. ! .i I |i N.'

i
|, u.....g ;.M.,,r

'
g( pneeg .!...... g<

_ .....

m.w.-.:.ud. :j':y:i:?.1:
,

" " %
. 4 .+ y y.. .-

1d se9: f:a
-

..:. M :;+ 2 ..'

s.s n.r .v. y. e. . is ,1,!.I
_

- ;ig..EC.kliiM@.g#.L.G' iliIIEi U.
n.-

-

:
-

'

-

l. . . C r- 8 w minm --

.. 'm:
.

.

gy y. gam-

5=y
-- ~ ' - -. ,

y|..
2,.:v . . . . .

=
-

'

.;p.8,..-|;;g-
<h..|{;.]' '

js a ; t. k .

. .
~- I [ ,.e,

.:, - <- --
i o.

.

r i sI F-f.2]. * _
{:) ,,

\ -9 -c .-= c. ~.r.y .~ .; . . . . . ;.; =-c a
,.

-

:

_ mi |.
| q,4?iv ql prm..:.

ig .u.s4 : v.m- t| h .. == 1.

! - -- ." l _. ...-
; =

'i {

----! (J .fs. Jl{i (J . e.myf F.' -

i~"
_

~

S~

s
..

.

e-m = .= w ,-

36 Wr8' )I

& .. .:. :Q.e:g''q*Qll!! Ifj
c cyre4

-

|fJ .|1!!!! !
-

|'
""

24 w .: ,p
!.! es,.Iirt., .

1
i @l ! ir.. - - 5:/bl1M

-

; Ii es_3 .,- aq .

|
.

- - r w ._- . .. - g- u

|( PiVi<s:.g ] ~

\

, ..y,; i-

p|
- a

T *i;4 %g 1 'm- -

n
-,(

..
g.. .N, _-- 3 ) U .'* ~~. - . %.-

, *

.UA I
.

;III $ .

........;.,

.IiQgi
.

.... r s . .. h4 ... 4, . liit .

4 -g.1Oly
-

- '. --

li:-
;: -

i:.(,'e**!q..Iw} ,,% cInf =, | ij) Ni,: lI :

:q. n 2*JQn 3
-et : .g'

rr c. i :v1
.

: -

:il 1
4 .

. : n
.l .2 yh P .pt iM|9| LL1J : . 6' e- ! i i
-- mp : o.

l. $g::.
.- '

i f
-

.

f ;:. . ., !. C 2 i - ) l.......u._ a,El p -
.-

bN k! bW..-.-.a .....Ibbb
> - .

. ...- ~

M &K(b.ek i
.

I
-

.

' "*N- 'g,! t
. }uM '

. f.. i , ';* . . . ; h*,teju;..,Y 'd . s :h.*. ' . 9 T. f -(3.ib,k' ' d
'I' # ,

A. k -
: - - -

* *.,p
'"( M .' . ','*: . . . ,. Y *t::.* * , )? "'

'

. . ,. ,., .

f ' / ?.? rr ,- - .,
|

-

.' *{. g i.* i .: h
.

jf ** * --

* l * I * I '
4

*
| *""$'* *, .5| * * 4

' .

3" t . ": , p, . . .
'

' "
!

,

j. r. $ $ y Q w -
-

' -
. .

l
..

.o . w : h. %. [
... . .. .. .

. *

,I :.x .:
;i .v.:.6 . . .:. . y. , .< ..

;'r
I .. :. : w.. a ., .: ~ : :. y . s,

-. . .

. ..-
. . . .

.- .- .

n.
- a . .. . .J ,, . . . , ,.. ...

: . .. .- .- . . . - - . . . . . , ..-



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

t
-

.

.

DSER Open Iton C3 252 (DSER 8ection 8.3.3.5.6)
"

.
.

THE USE OF A SINGLE BREAKER TO PROVID'E PENETRATION PROTECTION

$y Amendment 4 to the F8AR, the applicant has indicated that4

penetration protection for the two reactor recirculation pump*

motor circuits is provided by a single Breaker that is tripped'

by primary and backup relaying. This design does not meet the
requirements of position 1 of Regulatory Guide 1.63. Justifi-

-

cation for noncompliance will be pursued with the applicant.
,' .-

4

.

I : RESPONSE

|
Figure 430.46-1, sheet 7, of Amendment 4, has been revised to

1 ! show two breakers.
}4
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HCGS FSAR 1/34,

.

"

- ger than the circuit conductor. The remainder of the
============= rested information is as follows:

HCGS complies with position 1 of Reguletory Guide 1.63 as..

stated in Section 8.1.4.12. In addition,\the penetration ,

assemblies are designed to withstand, without loss of i
mechanical integrity, the maximum short-circuit current vs. j
time conditions that could occur, given single random 1

- failures of circuit overload protection devices. Time 1

current characteristic curves, based on tests, of the
penetration conductors have been established by the
penetration supplier; these curves show the maximum duration
of symmetrical short circuit current. Based on these curves
the primary and backup protective devices are selected to
ensure that the mechanical integrity of the penetrations is
maintained. This is further demonstrated in Part b, below.
The testability of the primary and backup protective devices
is addressed in the response to Question 430.48.

Coordinated fault-current versus time curves for..

representative penetration conductors and the protecti.ve
devices are included in attached Figures 430.46-1.

The test report that substantiates the capability of the.

electrical penetration to withstand fault current without
seal failure for worst case environmental conditions has
been submitted under a separate cover.
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FSER Open Iton D% 253 (DSER Secticn 8.3.3.1.4)

COMMITMENT TO PROTECT ALL CLASS 1E EQUIPMENT FRON EXTERNAL
BAEARDS VERSUS ONLY CLASS 1B EQUIPMENT IN ONE DIVISION

!

In Section 8.1.14.3.3 of the FSAR, it 'issptated that where
neither compartmentalization nor the construction of barriers

| is possible (to protect Class 15 circuits' or equipment from
hazards such as pipe break, flooding, missiles, and fires)

~ an analysis is performed to demonstrate that none of the .

hazards disables redundant equipment, conduits, or trays.
Essed on this statement, the staff concludes that at least
one of the redundant Class 1E systems and components at
Bope Creek need not be protected from external hasards.

,

'

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

:
'

RESPONSE

The response tu Question 430.38 has been revised to delete
the cited statement from Section 8.1.14.3.3 and to provide
discussion of protection against hazards.

:
!

!

!
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~

OUESTION 430.38 (SECTION 8.3.1 and 8.3.2)

| In Sections 8.1.4.14.3.3 of the FSAR you state that where neither |

| compartmentalization nor the construction of barriers is possible ,

|
(to protwet Class IE circuits og equipment from hazards such as

| pipe break, flooding, missiles, and firesNn analysis is
performed to demonstrate that none of the hazards disables
redundant equipment, conduits, or trays. Based on this statement
it appears that at least one of the redundant Class IE systems

- and components at Hope Creek may not be protected from external I
hazards. The design, thus, does not meet the protection.

requirement of Criteria 2 and 4 nor the single failure
requirement of Criterion 17 of Appendia A to 10CFR50. Justify )
non-compliance with Criteria 2, 4, and 17.

RESPONSE

The design of the Class IE onsite power systems complies with the
requirements of General Design Criteria (GDC) 2, 4 and 17 of
Appendix A to 10 CFR 50. Section 8.1.4.14.3.3 discusses the
general provisions taken to protect Class 1E equipment located in
hazardous areas to comply with GDC 2 and 4; the detailed+

provisions are presented in Chapter 3. Compliance with GDC 17 is
i discussed in Sections 8.3.1.2 and 8.3.2.2. In all cases the

physical protective measures taken and/or analysis conducted
ensure that safe shutdown capability is maintained.

eq ui,w. er | Es ,prcfee4t/ Irr anS ez.t;u t, s ir dicdec. 45.d Clo ss IL
fe stuIs le). ".Issiles by ust cJ rie rl # rrs n g emen + cr w i M IC
(. h p ie s. I t.c r r ,e r s s o t V. O. * ' a s |* *, t < w:ss:!< c o r. r. c 1 s ;~ . % < ec.,c

e i , e e ! %) %!em it e f c e e r.' x .| b 5 L.c t v a p;f ; , s ; ( g : q e n.
, ,

: r8;s' s oce c~f lis.he d by I e v 4 . c,. e el u r. do. , t y s%s ;, g,:;,,, , .-
lA rte s of dhc F eni er s epa ra die n Ly m,ss:(c f re e f will s ,

Se c4,e n 2. ( .t.I in||cd e s 41v + ,&s fsr4 cl 4Q h' s q # . bseis f: <
nst dyno**it. e4 4e e ls e s+:,.jpted a, +f -t he fe slu ts -f egfreite4sc>n

p y ,ief f ring , o sing |t oc % e cc.,.penent -fs;Iure is a ssu rd4ruf cr<
to ector in y +e s use/ Jo <:4.oite .n.e c or. s eq uen t < c c / He peh!Hr/ '

,

pi |n g ruptort sni fo shut Acw| }he reaclor, A Sono 3h revicw c -{f

Ahe p nd us|ng ne design be.es yrnidel in seclien s.t. . ,* , I wa.sI
ce,Juc4ek and no cases were .Cound where the pipia,3 p||are would
preveni sefe s.holdeso n ( gefe,,,e e : (;,,,4;, pp,,p n s e 4,g, yg ,

r-evis ce( -h ref ece .ne st fey, .f. g
lsedien S.lA ,ti,5.5 Ass been

conpar b ents 44/ 64rriers wH A one oaf refe<coce s ,section s 3, ,5
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HCGS FSAR 1/84.

monitoring cables, bones also shall not be t.onsidered'

in determing the required separation.
.

b. In case of open ventilateil trays,'rhlundant 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 q

-

Section 6.1.4 of IEEE 384-1981. ,

I

Separation requirements between Class IE and non-
Class IE circuita are the same as those required
between redundant circuits.

1

8.1.4.14.3.3 Hazardous Areas

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

Routing of redundant Class 1E circuits or the locating of
redundant Class IE equipment in hazardous areas is avoided. The )

preferred separation between redundant Class 1E circuits or !
Iequipment in these areas is by a wall, floor, or barrier that is

structurally adequate to shield redundant raceways from potential
hazards in the area.

!Wher ' b her/compar entali,$ation nor the onstru ion of
>

bar ers is ossible an an lysis i perio ed to emonst ate /
thA no miss le, fi jet stream .pinge. nt, or ipe w ip

,

hapard disables re ndant quipmen , cond its, or trays In no

:
1

case, regar'dless o the distance f physi al sep ration,7 are/
dundant quipmen cabl ' trays cated n the rect l'ine of

ight of hesame/potentalmisslesoure. {]'

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.

# #5 IM * M l'b ESechomb
min;les at/ pipe rurforts.'

.
.

DSER OPEN ITEM a 8.1-22 Amendment 4
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~ DStit open Iten No. 254 (DSER Sostica 8.3.3.1.5)

PROTECTION OF CLASS 1E POWER SUPPLIES FROM FAILURE OF UNQUALIFIED
CLASS 15 LOADS

I'n Section 8.1.4.6 of the FSAR, it is stated that Class 1R equipmenlc
is qualified to perform its function during applicable design basia

The terminology ' applicable., design basis accidents" isaccide nts.of concern Sections 4.2 and 4.7 of IEEE ' standard 308-1974 requires
that Class 15 equipment be designed and qualified to perform their

design basis event. If a Class 1E component is,
function during Jan
subject to the effects of a design basis event environment, that ces'

ponent must be designed and qualified to function in that environ-
-

ment irrespective of the fact that the component may not be direct 1f
i

required to mitigate the design basis event.
indicated that safety-Sy Amendment 4 to the FSAR, the applicant

related equipment that is not qualified (because it does not have
. to perform a safety function to mitigate the design basis event
| condition to which it is being subjected) are identified in,

Table 3.11-6 of the FSAR.
further indicatedIn justification of this design, the applicant

that this identified equipment is connected to its power supply
by a class 1E circuit breaker. The circuit breaker will operate-

i i

to clear any f ault caused by the failure of unqualified equipment..

Thus, under the single failure criterion only one Class IE circuit
breaker is postulated to sail. The failure of this one circuit,

'

Thebreaker can degrade only its associated power supply bus.
i

redunda nt power supply and load will be available to perform the,

ta f e ty load.

};r t he r jus ti fication er ass uranet that Clart 2E rrv(r eqplier
j

.. .. .' >< $ rr* f a i . ur t er- :&' f;<' ( - .**
, ' '* ' ' '

.

| s.. 14.: ...! ci t u.yr;z tM; [: c.:( c. ; .;a.. t '. : .t . ..
*

|
t he ef fe et that the unqualified equipmcnt f a il urt pesit ten will

:
not af fect station shutdown capability will be pursued with the

|
ap pli ca nt .

!

RESPONSE

Additional justification has been provided in the revised response
to Question 43 0.M.

i .31
!
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NCGS FSAR
,

.

!DUESTION 430.37 (SECTION 3.3.1 and 8.3.2)*

.

' 2k In Section/'t.1.4.6 of the FSAR you state that Class IE equipment
is qualified to perform its ' function during applicable design
basis accidents. The terminology " applicable design basis
accidents" is not clear. Section 4.2 and 4.7 of IEEE standard
300-1974 requires that Class IE equipment be designed and
qualified to perform their function during any design basisa
event. If a Class IE component is subject to the effects of a

'

design basis event environment, that component must be designed
and qualified to function in that environment irrespective of the4

fact that the component may not be directly required to mitigate
i the design basis event. For each design basis event defined in

] Table 1 of IEEE standard 308-1974:
,

a. Identify each Class IE component that does not meet the
j design and qualification guidelines of Sections 4.2 and

4.7 of IEEE Standard 308-1974, and'

, b. Provide an analysis that demonstrates compliance with
| the single failure criterion assuming simultaneous
{ failure of all components identified above with their

associated power supplies.

|!
RESPONSE in ccmp anceU

Theterm"applicabledesignbasisaccident"/isusedtomorea.
precisely describe the postulated DBE which the safety-
related components needed to mitigate tha DBE will be
required to operate in, and thus describe _tht_c.paditions the

,

f equipment must be qualified to. This is C;n-compl&ines>with

i NUREG-0588, Part 2.1(3)(a) which states in part, "should be
j qualified by test to demonstrate its operability for the
i time required in the environmental conditions resulting from
' that accident." It is PSE6G's position to comply with this

requirement for each piece of safety-related (Class IE)
equipment.

gGcdte;

PSE6G agrees that safety-related components (Class IE
,

. should be designed and qualified to function for each DBA.
However, function in the case of components.not requi ed to

'

; mitigate a DBA is the requirement not to fail in a manner
detrimental to plant safety as specified in NUREG-0508, -

:

! Part 2.1(3)(b). This is interpreted to mean that if the
compnent is not required to operate during the DBE, the,

! qualification requirement for such components is to
demonstrate ti.St they will not fail in a manner which would!

!. prevent safe shi:down under the postulated DBA environmental
|: condition. .

.

6
-

osBR OPsW ITEM o75
i 430.37-1 Amendment 4
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'
The specific d sign basis events considered for HCGS aret

scussed in Chapter 15. These events are comparable to

ge e postulated events of Table I of IEEE-308-1974

| Safety-re d equipment that does not have to qualified

| as determine functionality reviews and/ BA conditions
have been identi in Table 3.11-6 of FSAR.

The equipment identifi ve is nected to its power

supply bus by a Class 1E c reaker. The power supply j
bus and the circuit break ualified for the DBE i

environment in which th are loca The Class IE circuit i.

breaker will operat o clear any fau aused by the |
failure of the e pment identified above. nder the single

failure cri d application, only one Class circuit

breaker i stulated to fail. The failure of th circuit '

'

bre er'can degrade only its associated power supply .

is event, a combination of the redundant power supp
bus and load is available to perform the safety function.
7

Seefien %.fairmen+ is les ynel and qualifie/, as silledCl<ss (E entt
l.4 do meet 4he. ref u/reenfi of SecUtns 4. z.in y

a n k A .1 o {- 1.e L t. standard SDE-TAI 4 w(4k one cireifie.alion
revised 'Ta ble %,11- (, .as, identific/ on

Ja ye 5,n.t- &> new shoes 4 hat eguo'pment -fa num bers I An to5,
karsh en virCnm/A fISNus l e.nug anj |bNEOS Art mff rom

i

guglifica+|on, This etemp+|cn is jus +;;ieg becauge of 4xe $ctiew|ny ,1

g, Each equ;rment is /tsigned and qualifie/ as Cla ss IL quyment
-h perJorm i+s fune+ ion under <ff cabic design bas's events definekli

{w ske equipmen+ tocations , includ|ng seismic. an/ nema l environ -
m enta | Para me4ers ,

2. Tn e egoi men + safely lunelle,, is ~+o 4 rig die Reae4er Recirculatio n Spi;f

romr me+ ors upon rec eipt of a 4eir s 9nal ( gps ac/ g7ws).
ne equi ment aesemplishn ifsne equ;rmed is A.IL kV t;re.vi4 breagers p

saley -(undsort kelcre signiikan+ environmen44[ f<rameter changes are eqerience;
3. T helt Art SNo eleLUI4 bre*Mrs in serie.s in 4he circuit of each |

Fig ure S.%-4 , Specifie4 /ly ,14Nzer ea/
'

pump mofv a s shewn en ;

c.pn.ca; are, cenacefed fo e.ie c.irevi+ and 18,4tts eng JDN205 4
4ke c4hre . 'Threde c , LI'$ t 4 Allure c H4erion Is oned . % ad||4|*n ,r I

.{Q mjor circuite. are **$ Poooered -{ rom Cl<ss Il s,curces se ihn1
4 allure. of Akt circuif brt<Kers does noi A44eef C(Ass IL fewer ,

sofpl;es, -
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TABLE 3.11-6,

'.,

i SAFErf-REIATED EQUIPMNT IDCATED IN & RARSE ENVIRONMENT EXEMPTED
'

FR3M ENVIRONMENTAL QUELIFICATION REQUIREMZNTS
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__
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.lectric De , tempo ature..yi.De ,,11 1., te ,. ..ex r.t.c
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i- 1 48 295 4.16 Rv sreaker - Ras Pump Motor 11ee RRS peep motor breakers trip upon receipt of a
' 1 SW 295 4.16 RV scooter - RBS Pump lester IDCh signal sautcing Goem the pumps. The husekers .

1 CN 295 4.16 RV arenter - RRS Pump Motor are so longer required to perform a safety- ted

i ~ hases eat 4re yo4(;6ed fer mif/ envirea.senf , [495 lE
1 DE 295 4.16 RV Breeter - RSS Peep Itztor fenetion. The beMirdri Art Maf- c8*'attf e fe d
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1 I 294 _ Q asforme ,,,,,,,_, _ , ,; ,_
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DSSR Open Ites No. 251 (DSSR section 8.3.2.2)

BATTERY' CAPACITY NARGIN POR AGING AND LESS TH AN OPTINUM OPERATING
CONDITIONS .

section 8.3.2.1.2.2 ot' the FSAR states that the initial battery'

capacity is 25 percent greater than required and is consistent'

with the 80 percent replacement criterion. Section 6.2.2 of
IEEE standard 485-3978 states that it is prudent design practice
to provide a capacity margin of 10-15 percent to allow for less

The statementthan optimum operating conditions of the battery.
of 25 percent greater capacity implies no design margin.:

subsequently, by Amendment 4 to the FSAR, the applicant stated' '

that the batteries are sinod with a design margin of 10 percent
allowed forof capacity which is in addition to the 25 percent,

!

ba ttery repla cement. The staf f concludes that this design
capacity meets the requirements of GDC 17 and is acceptable
pending incorporation of the 10 percent capacity margin in;

;

Se ction 8.3.2 of the FSAR. |

RESPONSE
'l

|
Section 8.3.2.1.2.2 has been revised to incorporate the above
design margin.

|

|

!
!

1

,

4

|
'-

. .

.

| F70(8)
.

!

)
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(-
4. NCC ,

- ..

~

(a) Bus

Nain horisontal bus: 600 A continuous
'

(1)'

rating, 10,000 A short-circuit bracing'

.

.

(2) Vertical bus: 300 A continuous rating,.

10,000 A short-circuit bracing
.

(b) Breakers
.

Nolded-case breakers: 100 A frame sise,
10,000 A interrupting capacity ..

:
'

.

:

(c) Air circuit breakers: 800 A frase size,
25,000 A interrupting capacity.

3.3.2.1.2.2 Class II Batteries
f

A 125-V battery consists of a set of 60 shock-absorbing, clear-Four of the six
plastic celle of the lead-calcium type. batteries are rated at 1854 ampere hour and the remaining two aG-

560 ar. pere hour at an 8-hour discharge rate based on the end
terr.inal voltage of 1.75 V per cell at 77s50F,

Each Class IE battery bank has sufficient capacity to
independently supply the required loads except Class IE ac
instrument power supply and balance of plant (BOP) computer powC

supply, for 4 hours without support from battery chargers. Class IE ac instrument power supply and BOP computer can be
supplied for 40 and 60 minutes respectively from the time thatThese time intervals are sufficientbattery chargers are lost.
to ensure that the Class 1E instrument ac power supply is
uninterrupted during a loss of offsite power, because the batte(
chargers will be reenergized from Class IE 480 V motor control
centers once the standby diesel generators are started.

Thi(The initial battery capacity is 25% greater than required.
margin is consistent with the battery replacement criterion of450-1975g and is in 44/ifian 4
00% rated capacity,given in IEEE'

allowed for tend granik ang der less .4 hen ef
o'4

a. 80 *h desig n .narg(e,s /4 A44*ry.
*

paf.*ag esad.'lisa
'

e

AmendmentS.3-41J,5-f',' ossa opsw Itsu
,

.

* - - - -- . . . . . . . .
_ _

. .. ,,
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5DSER Open Iten Mo. 257 (DSER 8ection 8.' .2.5)
'.-

JUSTIFICATION FOR A 0 TO 13 SECOND LOAD CYCLE'

.

'

Table 8.3-7 of the FSAR indicates that sach of the station
.

'. bettery duty cycle consist, in part,' of a 0 to 13 seconds and
a 13 to 120 second load periods. The basis and justification*

for separating loads into these two time periods for all modes~

s' of plant operation will be pursued with the applicant.'

.

RESPONSE

Tables 8.3-7a ,b,c, and d e have been revised to change the 13
.

seconds to 1 minute.-

|

i*

_

.

F70(10)

'
.

'
.

'

i ' ' *
e
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HCGS FSAR 444.

**
TAeLE e.3-7a Pege 1 et 2

-

'I
CHANNEL A 123-V DC LOADS

DATTERY 1AD411.

DC SWITCHGEAR 19D410

.
_ unu ten t pats ne Iwu * m cycae (Ameerest

-

' ruti Load e ,asas 2.lE min to man 11 man ge esa e t ee n

Equipment to4d Inrush to to to to to to to.

it_en_ Lond_ Description Number .r v A 1Am p s), (Ampel MN 1 ms g to sta 11 san M M 2ee ame
1 M'M 2: 190 199 199 19e Int 299 2994 1. Plant PA system ac power 10De96 /o 200 -

seggly inverter
.

ius les tee fee 1ee2. Class 15 anetrement ac power 1ADest 79 200 - --

selrly inverter
,

150 190 199 199 1De3. Clase it instrement ac 1AD482 20 200 - --
>

goter supply inverter

4 125-V de distritation panet 1AD417 - - - - = = = = = =

i l31.2. 4, f.t.
,

a. 4.16-kV Class 1E ewgr tuA401 - 1.2 IJU M 333T5" 1.2 1.2 1.2 1. 2 1. 2.,

! centrel power

b. Standby diesel generator 1Ac420, - - 30 30 - - - - - -

field fleeting power 421.422,
.

C 423
107.4 E. 2.4

2.9 103 )3wcF SDEC) 2.4 37.4 2.4 2.0 2.0 |c. 409-V Class 1E unit substa- tone 10 -

tion contrci power 10D450

d. Div I PRR S core spray 10c617 - 9.92 9.92 9.92 9.92 9.92 9.92 9.92 T.92 9.92
vertical toard

e. Main eteem intoard inciation 10C622 - e e e e e e e 4 4
: valve relay vertical board

'I .

f. RFS trip system vertical 10C609 - U.5 0.5 0.3 U.S Uc3 U.S W.S 'O.S 9.S
toerd

..

g. 250-V de NPCI system Mcc 10D251 - 2.3 2.J 2.J 2. 3 2.J 2. J 2.J 2.J J.J,

h. Reactor recirc pump 1AH205 - .4 10 10.2 .2 .2 .4 .2 .2 .2
breaker trig 1HN205

*

1. RPCI relay vertical toard 10c6 20 - 3.12 3.12 3.12 J.12 J.12 J.12 J.12 J.14 J.14
,

j. Standby diesel generator 1AcL1/0 - w S S S S S S S S
control power */t,4//,

e g/s

_ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 9.3-7a (cont) Page 2 of 2

*

I* W Cycle ( W *

,,7Tjipment Natinq _
De t 1 Loavi 0 m J min 19 min 11 min 45 san 41 sGn.

*

Diuipment Loarl Inrush t to 1 to to to to to
,) Q 10 min 11 min =9 min M M 249 5I13

, Item Load Description Number TV4 Empg L4 gn,

im 2
nr. neectoe bido enhanet room iAc2nt - e. e e.es e.es e.ee s.ee e.se e.ee e.se e.se |

,
and pipe chase lectation-

dampers terminal box
.

1.125-v de swge control power 100= 10 - 1 1.9 7 7 7 7 7 2.4 .7 |
,

|j
Tot temperes) , . -

~

_ _ , . _.
- - -- " .

4 h b $ S
g, g QTgqqW 3 O C Mt -

. --
!

.-
_

_ . .
-

--- -

c

!2

32. ne v4 rorat. ww-u" co ^) C t)''***'T ' * * " ' * '**T N * 5 " " T M '''' M.

'!| ~ (t) m m .3
.

k

- t

'
.

4

i

'i i.o
'

..
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-i ;'

.

4

9
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i

*
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"

Sees 1 et 2
- 1 TAst.E 9.s-7b
q

cnAwntt, a 125-v Dc Imhes
. j nattent 1s0411
l' De r:WItenGEAR 10D429'

.

:? / Mid i Imed Cycle (Ameosest.

. _rm tpoent patIn t _ 0 M M ain 10 min 11 min 40 min el min 59 min 51 miaru11 f.na d

:i Equipment 1,oad inrqah to m to to to to to to to to.

_V_n, (Ampel p apa), f79-e 2 9 min 19 min M 90 min 91 mia 99 min MMR
. Liam 1,oad Description leomber

| S.4 rM*

.' r |
1. sop computer ac 1AD492 20 200 1R0 199 199 199 199 299 299 - -

,

*

| power supply
~

inverter
.

)
2. Class it instre- 1BDent 20 200 180 140 199 199 199 - - - -

!-

.j' ment ac power
supply inverter

|
s. Clase 1E instre- 1BDeR2 70 700 190 180 199 199 199 - - = =

.

ment ac power
,.

supply inverter .9
.

i i

':* 9 125-v de 190417 - - - - - - - - - - - -,

Claec 1E distri-'
.

j hetion panel

! a. 4.16-kV 10n=02 - 1.2 t'0 2W1' W 1.2 1.2 1.2 1.2 1. 2 1. 2 1.2
i

i! class 1E ewgr i%2 (pl . ?_ *

control power'

- - - - - - - -
*0 50' b. Stan &y diesel 1Bce20, - - -

generator field 421, 422'

flashing power S #23*

2% TBScT, 2.4 27.9 2.0 2.0 2.0 2.0 2.0
c. 409-T Class it 198420, - 2.4 ' n e,

|. *

unit esbota- 108460 3 o 7,4 t,'2. or
<

4 tiene control ..

|I power

'; d. Reactor rectre icn205 - .2 in 10.2 .2 .2 .2 .2 .2 .2 .2 .21

-

! pump breakers 1DM205 |*

tripi;

I e. Division 11 RnR 10c619 - R n 8 8 9 9 9 9 9 9 9 |
8 core spray
vertical board+

9 4

| f. zw-v a.- =cre i n n 7 <.1 7.i 2.i 2.3 2.s 2.3 2.s 2.s 2.s 2.s 2.s 2.s I-

|
; system Mec +
,

_ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . --- - - - - - - - - _ _
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9ege 2 of 2
TAnLE 8.3-7b (cont)

'i

l N'u 2 1:: evele t - :r_rgulement nat ing_
Fuli 1.'u 'l 0 M W. min it min 11 min 40 min 41 min 65 min 61 min

Equipment Load inrugh to to to to to to to to te

,B en I,oad Description Number Fv A, Jampel P-ent __ 14 min it ein .11_edst 40 min 41_gg 60 min 11,gg 240 ada*

I s e nJ

q. WPs trip system 10c611 - 0.5 9.5 0.5 0.5 0.5 9.5 0.5 9.5 0.5 9.5 9.S |;
''

vertical board
h. Demote shutdown 10c399 - R R 8 8 8 8 8 8 0 0 S |,

.

*

panel

..s ..s e.5 e.5 4.5 4.5 4.5 4.5 4.5 e.5 4.5 |.

t. ac7e relay socs2s -

vertical board
3 3 3 3 3 3 3 3 3 3 3 |

1. Auto depress 10c62n -

relay vertical
board

4.4R 9.48 4.48 4.49 4.48 4.49 4.48 4.49 4.40 4.48 4.49 |
k. Dee-tor blog 19c291 -

enhasst roce'
.

isolation
dampers ter-

,

minal box

1. Standby diesel 1Bce20, - 5 *. 5 5 5 5 5 5 5 5 5 |,

generator 921 422
control power S 423 ,

m. 125-v ac swgr tonn=11 - 7 t.9 7 7 .7 .7 .7 2.s .7 2.s ' .7 |
~ * ~ ;

'
o s <control power , s

D*4 28 0 p eels see ee e+e.ee see:Te eter,e etc2e
eerse- ooise- g#

93 Pet /18 FM.18 9' 78 59478 25848 2481.M El. &S 44. W G1etal
* -- - _

. . - -_
.-

_ _ .._._ '

% ,. _ m ,.a m - r s e s s e e e e s s|1 i
<

,,5 _. ,,9 g.5 1.5 1.5 1.T lT ' *I '#
.

No . #cic MW AetM g ng _ i

tw Soppet P*oL VLW
;,

/
: (_ m.

.~_
-

,

!I
+

^ _ . . _ _ _ _ . _ _ _ . _ . _ _ .
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l" 9
"

Tant. s.3-Te sece 1 et 2
1'

! cMAMMEL c 125-V DC IAIRtB *

l ftATTERY 1CD411
, ! Oc m811CMGEAR 19D430

i
I 64'M ''ad CTele fAssereen

. Jrguipiment RatJ nL
'' rull fr a 1 0 -99=e 2 min 10 man 12 min 40 min el min SW min 51 sin

,
Equirement f.oa d inrnah to to to to to to to to to*

+3 =g 2 min 10 min 12 mine et sie M M j,Lgig 299 sdeg toad Description fees #>cr Rv_3 ( Ampe}_ j a -pa),
.,

; t w oJ
.

1. Plant escurity enD495 20 200 - 1R0 180 109 190 199 2OS 200 300 290 |
system ac power
supply iriverter'

|'

2. class it instre- icDoet 20 200 - 1R0 190 100 100 100 - - - -

ment ac power.

esppig'nverter.

2.' M/ M 4"^
|.i 2 -.

f' -Y W / .
s

'

p ,
' %A e x*

.

I
4. 125-7 de distri- icDe17 - - - - - - - - - - - -

,

betion panel.

l 'M.2 UL ,

a. 4.16-kV 10Ae03 - 1. 2 110 W ,T391G 1.2 1.2 1.2 1. 2 1. 2 1.2 1.2, . .

; class it owgr |'

j control power |
,

t:. steney diesel 1cce20, - - *o 50. - - - - - - - -

t, generator field 421, e22
'

flashing power S 423i
s * *7.4 ce? 4.

i e. ese-v unit sub- 1ese10 - 2.= ins tusr p 2.4 37.e 2.s 2.s 2. .e 2.s 2.s

| station control 10Be70 ;

w E. .

'
d. 125-v eugr 190430 - 7 '.9 7 .7 7 .7 .7 2.6 .7 2.6 .7 |' **

control power

: e. Division III 10c6e1 - 6 6 6 6 6 6 5 6 5 6 6 |
PRR and core
spray vertical
board.

f. Standby dieset 1cce20, - 5 '- 5 5 5 5 5 5 5 5 5 |
6 generator 421,q22

'; control power s e71

1

*
_ _ _ _ . - - _ _ _ _ _ _ _ _ _____ _ _ ________ n ___ _ _ _ _ _ _ . _ _ _ _ _ _ _
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Tant.E g.3-7e (cont) Foge 2 of 2
t

i O

! M80 L -I Cvele C_ _ .66;_r.<p:1 psme nt PMtng_
Fut1 f.r= s el 0 h 2 min 10 min 12 min 40 min el min 65 min 61 mim

to to to to to to to toEquipment f.oad inruah to 9 2 min 10 min 12 min te min 41 min 64 pain $1 min 249 de
Ytem toad,_ Description Mumtw r EVA .[Avapg), t a mpq), 41

1 s,a,.

g. Reactor bidq 1Cc291 - 4.ap ' . 'i n s es e.sg e.48 4.0g e.es e.es 4.43 4.48 e.g3 |

exhatant room and'

pipe chase-

isolation damper;

C, ,79 g,.7g 3.y9,7g 4g4,yg g.g,.?f 221.(A 2sg 98 -
> te m bor .

Total temperes)
_t**dIB h 559?6 Stede 999:95 09:45* @prTs AfCEI .

r e-s t_ m,~~ <mer a.e s.r m =ve ..,% w) * c" -U (d ws... P'esF NeAsure
I.

.c+

!*

-
,

.

o

.

i

*
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TABLE 9.3-74 98T0 1 #f 2
. *canMMEt. O 125-V DC IAIADB

twtTERY 1D0411*

oc mrtwncEAR 190449
,, .

,

Equipament Ratimr_ I M80 Imed Cvele E_ -_ _ _e2
rutt Ln*i o M 2 min It sin 12 mLa 40 min 41 min 55 sam 61 min,

Egelpment Load Invuah to g,) f.o to to to to to to to

Iggg Load Description leomber E_v_A JAnp_gt jn- at .1%;9 2 min it ein 12 min 49 sdn M jj_ gig M 290 313
g wiO

,

|1. set computer se 190492 20 200 - 1R0 189 199 199 199 299 299 - -

poww supply
inverter

|

|| 2. Class is instru- 1DDent 20 200 - Sno let 199 199 199 - - - -

. ment ac power
i supply inverter

,;
3. 18988 computer oc 1004n5 20 200 - Ino 180 199 109 199 200 299 299 200 |

g

power supply
.! inverter

1 *

4. 125-v de distri- 100417 - - - - - - - - - = = .

" I ?,l.2. Es f.'2. .

,

1.2 130 M 139C2' 1.2 1.2 1.2 1.2 1.2 1.2 1.2 |' a. 4.16-kT class 19n40s -

it sage
;

control power i

1

M 50'

b. Staney diesci 1Dc420, - - - - - - - -- -

: generator field 421,422
tlashing power 8 423*

,

,Ih1i M 2.4 37.4 2.4 2.4 2.9 2.9 2.44 c. 496-V unit 199ee0 - 2.4 i n ",

substation 10Beno.
*

control power

d. Demote shutdown 10c399 - 8 a n 9 9 9 9 9 9 9 9 |
- panel |
,

e. Div tv RNR 8 10C6eo - n n n 8 g g g e g g g
' core spray

vertical board.

f. Main steam out- 19C621 - 4 1 4 4 4 4 4 4 4 g g

board isolation-

valve relay
vertical board.;

1.
I
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:: -
,,

d TARLE 8.3-7d (cont) FW9e 2 of 2

! .
! I M'M Load Cvele fAmeeseet'' soutpsnent natinJ _-

ru11 t,oad 0 .TTC3 2 min 10 min 12 min 49 min 41 min 65 mia 61 minI i
Inroah to to to to to to to to toEgelpment t.oe d
Lama =_L

*94g 2 min 10 min 12 min MMMMMLes lead Description Number Kvn (Amtml'
m,a

'

.

3 3 3 3 3 3 3 3 3 3 3
! '.

g. Auto depress. 10c631 -

|, relay vertical

j board

.7 1.9 7 7 .7 .7 .7 2.6 .7 2.4 .7: n. 125-v de e.,e tootto -

j, control power

5 5 5 5 5 5 5 S S S S
y 1. steney diesel 10Dc420, -

generator con- 421, 422'

j; trol power s 423
.

4

4.48 4.e8 4.48 4.48 4.40 4.40 4.48 4.41 4.48 4.99 0.49|| j. Seeeter blog 10C291 -

4; enheest roca ,

- isolation

|:
eenpere
terminal box4

sit.78 MMB'

t Ttutet tempores) 6R4.t9 .ItMC2%. S76.78, 611.79 576.78 435.60 436.79 239.40 236.79 |* * * * e e |

I
41

hy 6 .St2ep M Ms h TAL WMIMcM rGSCO M Le % AT W 8%W N4% TMF fM NtM M.
.

i'
L.

N
.

18
*

-:

!!
! ., .-

!'

i-
|

|

1

b-
-

S

}'.
11
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$
pese t se 21 ramEs.weg

CHANNEL A 256-T SC IAADS*

BATTERY 199421D Motor CONTROL CENTW 19D251% -
-

*

: M Imed WFquipment Itatine*
Asseres

Equipoent Full 9 to 1 to S to 9 to Se to

gggg W Desertotion Hu=**r WP Inggi Inreek M M M S_1_mia
top 216 1.5 5.8 17.5 9t( L8* S.S LS LS

1. Bret gland snel cond vac pump
top 213 7. 5 25.8 78 78 2LS 25.8 2kt 2%8

2. WPCE torb aus oil peep

tor 215 3 11 33 33 11 11 19 9f
3. 39CE vacues tank cond pump

4. WC1 tast bypass to cond str tank N-HV-F008 5. 0 20 .St %S% - - = = =

- - . . =

L WCI test bypese to cone str tank Ap-nv-F011 1. 8 7.4 41'

,1

j, 41- - -

6. EFCI min flow bypese to supp pool M-ftv-Fot2 1. 8 7.4 41 41

f - . = =

|| 7. W CI barem eene cis water sply valve M-Hv-F059 .33 2 11.3 11.3
.

= = = = =

{ EFCE turb enheest to sepp pool Fp-nv-F071 1.9 7.4 4%
|i S.

j' L WCI steen supply line to turbine FD-Hv-FOO1 4.3 17 87 $7 * = = = *

.

- = = = =
Ii

10. EPCI pump section from cond str tant m-nv-F004 .75 3 19. 5 ,

|';; *

- - = = =

| 11. WCE pump cacties from supp pool N-nv-Fot2 .75 3 19. 5*;f
l

- p'Els
*

I

:| 12. W CE peep elecharge to'RFV N-nV-F007 10.0 49 33g as . . . .

|

3 13. mect pump elecherTo to prv N-Hv-F006 10.8 49 296 IMr22I ggy ., ggg.

2n$ nzf
90Th$ %8 42.6 39048 42.4., Mn

'
h

.
W Se*h og 34g,g~

*

*
,

EB3 The IECv can be jogged at any time.|' \ tes gectice to WC1 pump is annused to change over from condeneste storage tank to soppreselm yest et the end gg 31/3 h
,ff

In = ~ = ^ ^ % _

--
-

--

|
~

, idet ?cHP tMScWA1Mg To MbMTR trAa6 TM- H4-%7.~lT I 7 40.3 40.S 40.4 40 3 j

d g - - -_

u L- _.
- ._

,

o
!i
1: '
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DSER OPEN ITEM 8.$~ [
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.- : a rma

page 2 et 2
TAst. e.3-s ecoats

seed cusDrnuirc::t natine*

u.ee
59 to 190 to let to 190 to 199 to 190 to 151 te*

Fgite= ant 51 to 58 to 199 mia 191 Sie 198 mia ,132.343 M 151 min h
h-A Description Humber 59 min 59 R&B,

33SE
10P216 5.8 LS 5.8 5.8 LB %9 %9 %9 A8

1. spCE gland seal cond vac pump

2. EFCI terb aus oil pump 10P213 25.8 2%S 2%8 25.0 2%8 2%9 2he SAS 2%S..

'

10F215 11 11 19 11 11 11 11 11 ft
;

3. sect weceum tank coed pese
- = = = = = = . .

,

4. EPCI test bypese to cond str tank SJ-HV-F009t

= = = = = = = = .

L. sett test bypese to cond str tank AP-MV-F011
41(09 89489*

= = =41 *,

= = =

4. 39CE min fles bypese to supp pool BJ-HV-F012*

:

= = = = = = . . .

) 7. W C1 berem come c1g water oply waive BJ-nv-F059
= = = = = = . . .

S. 59CE turh edneset to supp pool Fs-av-r071
= = = = = = . . .,

a.
M % W CE eteam supply line to turbine Fo-nv-F001

1 % 5489 .
!I = = = = -- = .

10. EpCI pump section from cond str tank SJ-Hv-F004'
19i,38G9* .

= = = = = = =

jf 11. W C1 pump suettom frce supp pool BJ-HV-F042

- = = = .e . . . .
!. BJ-Hv-F007
j- 12. EPCI pump M*rge to RFV

M MSU g .= .
BJ-MV-F006 =-

40.5 d.o.) 4c/5 .!' 13. EPCE pump 41seberge to RFV .
- .

46.3 -

f. . M M pomp. tuym m R:MtWreh L'W- Bs.W -f27T - .

e2. 6 990s4 42.6 389G4 42.5 3954 thG 39555 SS.6 #
# So7 9 ser7.q

; Setal (ampereep ' 307.9
* ' 3%A

.

1-
p. -

.

i .

**
i.

!, *

!. .

;i

V

i
(' .

.

t *

|e a
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" scOS FSER
Zj 7ege i ef 1-w

E! That.E 3.3-9 .
'*

i cnAl#8EL 5 256-v DC IAADSD BATTERY 190431
1 MOTon cowTmoL cEwrER 190241

q k ;f Awcle
23 155 219 211

j
~

priipment Rating
__. Amperes 9 1 4 7 34 to to to to

*

to to to to to 150 310 211 240

Intosh 1 313 g M jj,gjg M g _,_gdB_ _m1R _ g, F'ul t
;! Equirement

10P219 3 14.3 42.5 42.5 14.3 14.3 14.3 14.3 1%3 143 14.3 1%3
: Imed Descriotion _ thwher _

RP Loa 4'

33*

10P220 3 11 33 33 11 11' 11 11 11 * 11 11 11,,

1. SctC gland seat wec sanap.
.

j' ==* =

|. 3. EctC vee tant coed peep =~ =- .
- .

FC-HV-F059 0.33 /* 11.3 -

3. RCIC turb eehemet to supp l*,

.' -
~~ = .

;, pool ---

BD-HV-F022 o.75 3 19.5 - '

|,

% RCIC test line to cond ><

-Sterage tank 1 , .,i W ap.:t% e e#'v'%i* -

=- .=
;

-
- -

- .

1.00 4 30 30 -

11.3 -

WCIC sta empply to turbine PC-RV+F045 --

- Ees-

.$. .n
-

co-av-r010 o.33 / 11.3 --
,.

?
f. acxC peep intet tre= M,

11.3 .

eena etoreg.s teak === eap--- --

BD-HV-F031 o.33 2 11.3 --

g. RCIC pump inlet from sepp '

. . => pool = .
* .-- =

BD-HV-r012 1. 8 7.4 41 41 =

tasb 4. SCIC pump outlet to RFV,' . .
41 .

C- 41 -

BD-HV-F013 1. 6 7.4 41 41 -
: % ., ..

f.ActCpumpoutlettoRFV
., ---- -

FC-nV-FOSE 0.14 tg 34
| **

$. ESC vac peep disch to . v O.7(f. .. .
|| emppression pool . .

- . .

en-He-ross o.33 3 4 10.( fo.e,
--

i ,'
-

)
4. actC beres eene cooling i.n o.

weeer .oppty e.4 s.e e.e s.e s.e

rv-av-=2n2 o.o, o.7 a.e Esa tes oss ses top- ---
; -

' df. acrC turb trip a throtti.
.

,

ai W 25.3 66.30 jeg|2 SF 23.79 M jenS &.

valve*"

# Ste.Y 88'''
'36.% 'T 4.*I / $. '

W1 (wr. eel M'I .S #.

' '

2------~_ re p jgDT[can De j^ogged any tima.Nto chang free cc..leneste storage tank to supprescien
- - - - - - - _ _ _ _ _ _ , _

.

_ '^~ _



PS~R Open Itna f% 258 (CSER Secticn 8.3.2.6)
_

DESIGN AND QUALIFICATION OF DC SYSTEM LOADS TO OPERATE BETWEEN
MINIMUM AND MAXIMUM VOLTAGE

By Amendment 4 to the FSAR, the applicant defined the maximum
and minimum voltage range over which the DC system may be ex- *

The operating voltages were defined as ,

pected to operate. |
,

105 or 210 volts minimum to 140 or 280 volta maximum depending
'

,

on whether the system is a 125 or 250 volts nominal system.

A positive commitment as to the design and qualification of i

DC system loads to operate between minimum and maximum voltage
levels will be pursued with the applicant.

RESPONSE

Response to Question' 430.32 has been revised to provide a
positive statement.

,

e

J

. #"

I

|

,

F70(8)

!

i |

i i \,
.

-

_
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HCGS FSAR.
ifg4

i

OUESTION 430.32 (SECTION 8.3.2)*

Define the maximum and minimum voltage range over which the de |

Indicate the design and qualification'
!

system may operate. capability of each equipment and component of the de system to;f . operate over this range of voltage.::

|
.,

pasmusz J
i

The Class 1E de system is designed to operate under a range of |

voltages which are dependent on the status of the batteryUnder normal operating condition with the|.

battery charger supplying the operating loads and a float chargeto the battery, the de system voltage will be 130 V for the 125 V
charger / battery..

'While the battery is being
system (260 V for the 250 V system). equalize charged, the de system voltage will be 140 V for the!And when the battery
125 V system (280 V for the 250 V system). l

is the sole source for supplying the loads, the de system vo tage
,

,

which is initially at 130 or 260 V will eventually decrease to
105 or 210 V for the 125 or 250 V nominal system, respectively at

-

The operating voltage can thenthe end of th'e discharge period.
be defined as 105 or 210 V minimum to 140 or 280 V maximum,|

depending on whether the system is 125 or 250 V nominal system.

The equipment and components of the power supply portion,i.'e., battery, battery charger and switchgear assembly are designed and
;

qualified to operate over this voltage range.
Te equfpment $nd cobponenti of the load' portion.Iare rpquirec}'by

~-
'

the equipmen3' specifications to function in the voltage range of
. 105..tp 33 0..or _210 fo 2 8 0 y as appli cab k . J Inve r u r s t re cer i gnH 'sraTe In7is equired voltage range. [A
Pand qualifi d to %underwa'y to r confirm the adequacy of the

.{revjtwproramir,t/ comp 6nents'designandqualificationf !|repaining equipm nth's revied inclu es verification of s'uppliers' /
,capabilit . quipment specificati/ons and ponsideration of

'

gonformance to Necessary correcpive a 'tions will pe'/operabi/ity re uirement.s.o reso be any c}eficiericy. This revipw wil be completed j
' faken -- - . . ./

;/ ;

984.]._ ,/_ ..in S tember .

-rke quipmen+ a n d t e m j's e r e t s e4 Oe loof for t;on are desinnei *./
gart:4;ed er 6 cia quali4''ed lo crue over 4ke applicaft| voksy

4hC I" / 5 *# 5' '" 515f'm v8 f4*je5 de fi'ar/ 4 6m ,
ra aj e C F T".i'd 4

,

i
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DSER Open ItTi No. 259 (C8ER Section S.3.3.3.4)

,

USE OF AN INVERTER AS AN ISOLATION DEVICE
.

EIy Amendment 4 to the FSAR, the applicant indicated that the
,

non-Class IE public address systes distribution panel shown
on Sheet 2 of Figure 8.3-11 of the FSAR is supplied power from
the Class IE de system through an inverter. The applicant
further stated that this inverter is an acceptable isolation
device per IEEE-384-1981, Section 7.1.2.3. The staff does
not agree. Test and analysis to demonstrate the adequacy of
a inverter as an isolation device will be pursued with the
applicant.

RESPONSE,

,

Response to Question 430.33 has been revised to state that the
1

inverter will be tested as an isolation device.

,

I t

.i

i

I

.

e

;
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HCGS FSAR 4/34''
,

i *

( ,'
ANALYSIS FOR SUPPLYING NON,-CLASS 1E LOADS FROM CLASS IE DC SYSTEMS

. Figure 8.3-11 shows non-Class 1E public address system
distribution panel 10J496 supplied from a Class IE de power bus.

|
10D410 through a Class IE inverter in UPS unit 10D496. The'

inverter is an acceptable isolation device per IEEE-384-1981,
Setetion 7.1.2.3. Therefore, a failure in the non-Class IE
dratribution panel 10J496 will not degrade Class 1E de system bus

-

*

10D410. P#f#8
TwtAUPS STSTEM C2 MOS 0 Celi Fic.sJECI

BE TE%TE.D To D EM0N5Tlit. A'TE. "T9E. ADE.QU ^ f-Y *F
. WLL
|

.| A N IW W E R 't E E. BE'W 4 APPLIED AS AW IT=OL ATION

DEV1 CE . THE. TE.ST wtLL DEMONSTit.A76 , TEAT VOLTA G E,
+

C.U RRENT , At4b FE.E.stuE.Nc.Y O M T Hf. c_ L. A SS 16 5'Df,
*

07 TRE. T.WVE R -ic ft_ AS.E. MOT bE G t. A deb BELOW
VOLA'ET

WBEW M Axt MUM ce.EbiBLEAcc.E PTA%LE LEV E LS
02. CUR.REtJT T R. AWStEMT ts A PPLIED 09 79E. HOW-CLASS

i IE SibE M THE U PS sysTE.M. TwE TESTS To SE PE.McRMc@

WILL S M UL ATE. ALL o P EE. A Tt% MODE S W oc wW c.M'

k c ces u Fs Sis TE M ts DEstCMED. TwE TESTS t+-.'-.

'E10 Ct.U b E T 9 E f o tt CvJt N G T N PE S of F AO LT S A' -

Dj g c (" E E C .'~ P L'i L.0 c.t.i ord :

reASE To C= t. o u rG 'a. r

b. N EUTL A L To Gtou ND .

C., - D / SE To e rc.uig. A L VM Mo uT Q E. o u @ .

gg g _y e, is . s u PPo .T E D W TEST E su tTSe
.e..., ,, ,. .. , .
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DSER Open Item No. 260 (DSER section 8.3.3.3.5)
. .j

THE USE OF A SINGLE BREAKER TRIPPED BY A LOCA SIGNAL AS AN
iISOLATION DEVICE

'

..
I ; section 8.3.1.1.2 of the FSAR indicates that the Class 1E system.

t :; ; provides power to non-Class 18 loads. Non-Class IE loads are
connected to the Class 15 system through a single breaker that*

;

!'' is tripped automatically by a LOCA signal. The single breaker

tripped by a LOCA signal provides acceptable isolation between*

Class IE and non-Class 1E circuits for the design basis accident--
LOCA. Bowever, for other design basis accidents or operating
occurrences that do not generate a LOCA signal (such as loss of
of fsite power, design basis exposure fire, seismic events, etc.),
it is the staff concern that a single breaker may not providei
acceptable isolation.

By Amendment 4 to the FSAR, the applicant indicated that protect-
tive device coordination studies show that the single breaker
time overcurrent trip characteristics will trip to clear a fault
prior to initiation of a trip of a upstream breaker. Identifi-
cation of all non-Class 1E circuits being isolated using a single
breaker trip by LOCA signal, periodic testing of breaker coordi-
nation, and capability of breaker to trip prior to any ver==c
only upstream breaker and for all versus only circuit faults, will
be pursued with the applicant.

RESPONSE

Re s po n se to Question 430.33 has been revised to provide the
request ed i n fo rma tion .

!

!
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' ; ;

s

5$_-Eb_ - 5??5b5 ${?~h{- c 5|- I."5
* 5N - -?' -- - .- -.

- - - ~_-



BCGS FSAR 1/84
|

,

QUESTION 430.33 (SECTION 8.3.1 and 8.3.2).

Section 8.3.1.1.2 of the FSAR indicates that the Class IE syster.
provides power to non-Class IE loads. Non-Class IE* loads are!

connected to the Class IE system through a single. breaker that is
tripped automatically W a m signal. The single breaker

'

: tripped by a LOCA signal provides acceptable isolation between
Class 1E and Non-Class 1E circuits for the design basis accident .

'

However, for other design basis accident operating-

- LOCA.occurrances that do not generate a LOCA signal (su.. es loss of |
ioffsite power, design basis exposure fire, seismic events, etc),

it is the staff concern that a single breaker may not provide |
Provide an analysis, in accordance with |acceptable isolation.

the guidelines of Section 4.9 of IEEE Standard 308-1974, that
der.onstrates that failure of anyone or simultanous combined

|failure of all non Class IE loads will not prevent any of the.

'

four channels of Class 1E power from performing its safety |'

The analysis should consider, but not be limited to, '

function.(1) capacity and capability of onsite and offsite power supplies <

and their associated distribution system to supply power to
Class 1E loads within their design ratings for all modes of plant
operation, (2) the guidelines of Section 7.1.2.1 of IEEE standard

!

384-1981, (3) an analysis of diesel generator loadings for loss
of offsite power similiar to that presented in Tables 8.3-2
through 8.3-6 of the FSAR, (4) the failure of the Non Class IE de
system that supplies control power,to the subject non Class IE
loads, and (5) a similiar analysis of the Class 1E de system if
non-Class 1E loads are connected. |

RESPONSE

The iollowing discurs ior. der.ons t rait r the edequacy of erployin; a |
single circuit breaker tripped by a LOCA signal as an isolation )

;

device between a Class 1E power bus and a non-Class 1E load for
design bas ) event that do not generate LOCA signals.y

430,33-1 shows the two configurations that employ a j
Figurecircuit' breaker tripped by a LOCA signal as an isolation device. l

The two configurations are:
i

A Class 1E unit substation supplies a non-Class 1E |a. '

motor control center (MCC) or a motor load throughO
s3 Class 1E circuit breaker B.
06 A Class 1E motor control center supplies t'hroughb.
5 Class 1E circuit breaker D, a non-Class IE distribution

| M panel.

z$ The Class IE circuit breakers B and D are qualified to operateI

for HCGS seismic and environmental parameters for all designThese circuit breakers will trip to isolate their,g basis events.
O..

430.33-1 Amendaent 4'
:
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respective Class IE power supply buses from the non-Class IE
loads ~ in the event the non-Class IE loads f ail. This applies

whether the plant is supplied from an offsite source or an onsite
Thus, the failure of the non-Class IE loads suppliedsource.

from Cla 1E power supply buses will not prevent any o'i the four}

L. ' channels of Class 1E power supplits from performing its safety
I""CIID"* 7 psN1 A FAeg r,ME 4% % - 24

COMPLIANCE WITH GUIDELINES OF SECTION 7.1.2.1 OF IEEE 384-1981

Protective device coordination studies for devices shown in
Figure 430.3.3-1 have shown that the time-overcurrent trip
characteristics of circuit breakers A, B, C, and D are such that:*

t .

i Circuit breaker B will trip to clear a fault currents.
.

prior to initiation of a trip of circuit breaker A..

b. Circuit breaker D will trip to clear a fault current
prior to initiation of a trip of circuit breaker C.

Both the onsite and offsite powers supply sources are separately
| capable of supplying the necessary fault current for sufficient'

time to ensure the proper prgtective device coordination withoutK
loss of function of Class IETloads N 3 g g any

STANDBY DIESEL GENERATOR LOADINGS FOR LOSS OF OFFSITE POWER
! Table S.3-1 tabulates the loads, their KW ratings, and loading

sequences for design basis accident (DBA) and loss of offsite
pr.vr r (LOFi s:cnctios. It can be verified by inspecting
'l a b l e L.3-1 that DEA loading of the SMt it th( lititing cccc
with respect to the loading capability of the SDGs.

FAILURE OF THE NON-CLASS 1E DC SYSTEM THAT SUPPLIES CONTROL POWER
TO THE SUBJECT NON-CLASS 1E LOADS

For configuration (a) (described above) the circuit breaker B
supplying a Non-Class 1E MCC or a motor load is controlled by
Class IE 125 V de control power supply. For a non-Class 1E motor
load, a non-Class IE circuit breaker is provided downstream of /

Icircuit breakpr B. This non-Class IE circuit breaker (GE-AKR
type) is controlled by a non-Class IE 125 V de control power.
GE-AKR type circuit breakers are direct 93g acting trip devices
and do not require external control pcwer supply for tripping for a

electrical fault conditions. Therefore, the failure of the de

control power supply does not prevent the circuit breaker W trip fiaS
in response to the failure of non-Class IE motor load. (p

.

DSER OPEN ITOM p7 6 O

430.33-2 Amendment 4
4.
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DSER Open Item No. 261 (D853 Section 8.3.3.3.6) ;

AUTONATIC TRANSFER OF LOADS AND INTERCONNECTION BETWEEN REDUNDANT
'

| DIVISIONS

In Sections 8.1.4.1, 8.3.1.1.2.4, and 8.3.2.2 of the FS AR, it is'

stated that no provision exists for either automatic or manual
transfer of loads between redundant load groups. The design-

depicted by this statement, meets the requirements of criterion.

17 of Appendix A to 10 CFR 50, the guidelines of Regulatory
Guide 1.6 and is therefore, ac ;eptable, Bowever, based on staf f

review of single line diagrams presented in Section 8.3 of the
FSAR, provision for both automatic and manual transfer of loads
have been identified. Sheet 2 of Figure 8.?-11 (E-OO12-1) ofi

the FSAR shows the non Class IE BCP computer load normally con-
nected to Class 15 division "D" with provision for automatic
transfer to divisions "B" or "C". In addition, Sheet 5 of

Figure 8.3-8 (E-0009-1) of the FSAR shows tha non Class 1E loads:

on 125 v DC bus 10D486 having provision for manual transfer bet-
ween Class lE division ^ "A" and "B" and the capability for

simultaneous connection of this same load to both division "A"

and "B." Similar provisions for load transfer also exists bet-
ween division "C" and "D".

indicated that a BOPBy Amendment 4 to the FSAR, the applicant
computer load powered from Class lE, Channel B is automatically
transferred to Class IE Channel C on loss of its Class lE power
sup pl y. The applicant further indicated that this automatic
transfer design does not violate the requirements of GDC 17 nor
does it f all un de r guidelines of Regula tory Guide 1.6 because
the BOP computer load is not safety-related. The staf f disagrees.

The aut oma t ic tra ns f er does not meet positien 4c of Fe7ulatory
Guide 1.6. In addition, this eutcma tic transfer er interconnec-
tion be tween redundant divisions does not meet the in de pe n de n c e
requirements of GDC 17. The applicant has been requested to pro-
vide this results of an analysis that identifies and justifies
use of all physical and electrical interconnections between redun-
da nt ac and de divisions and be tween redundant as sociated divi-
sions. This items will be pursued with the applicant.

RESPONSE

The automatic / manual transfer feature has been deleted as indi-
:

l

cated in the revised response to Question 430.34.

.

i
,

i
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OUESTION 430.34 (SECTION 8.3.2) 1

.In Sections 8.1.4.1, 8.3.1.1.2.4 and 8.3.2.2 of the FSAR you
state that no provision ezists for either automatic or manual
transfer of loads between redundant load groups. The design
depicted by this statement meets the requirements of Criterion 1 1

|of Appendix A to 10 CFR 50, the guidelines of Regulatory,

Guide 1.6 and is, therefore, acceptable. However, based on staf |,

Ireview of single line diagrams presented in Socition 8.3 of the
|FSAR, provision for both automatic and manual transfer of loads

have been identified. Sheet 2 of Figure 8.3-11 (E-0012-1) of th
FSAR shows the non Class IE BOP computer load normally connected ;

to Class 1E division "D" with provision for automatic transfer t '

divisions "B" or "C". In addition, Sheet 5 of Figure 8.3-8

(E-0009-1) of the FSAR shows the non Class 1E loads on 125 v DCbus 10D486 having provision for manual transfer between Class IE
divisions "A" and "B" and the capability for simultaneous
connection of this same load to both division "A" and "B".

Similiar provisions for load transfer also exists between
division "C" and "D".

Correct the above identified inconsistency so that thea.
Hope Creek design is consistent with design commitment
contained in the FSAR. Describe how one can conclude
in the future with reasonable assurance that the actua
Hope Creek electrical desing meets design commitments
documented in the FSAR.

b. Provide the results of an analysis that demonstrates
that the physical and electrical independence of the
four independent electrical divisions have not been
compromized by the connection of Non Class IE loads on
the Class 1E AC and DC system. The results of the
analysis should include but not be limited to
(1) identification and justification of all electrical
interconnections, (2) description with electrical
schematic diagrams for each non Class IE load, 1

(3) description of the physical routing of circuits |
associated with each Class 1E load group with respect i

to other non-Class IE loads connected to redundant ,

Class IE load groups, and (4) where separation between |

redundant associated circuits or between associated i

circuits and non Class IE circuits is less than the
separation required by IEEE standard 384, justificatic
should be provided.

RESPONSE

sww....;;;t; ;f CLC ivivi 6w une
| Ti: 2;..vu. . !... J 6v du nu6

:: th: ;_id::in;; ef 2 v.let:ry C"ife ' ' "'t' r::;--- 6J-
i

DSER OPEN ITEM )[p/
430.34-1 Amendment 4
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rt:: i4; e- ==="=! tren:!:: e' leeJe betd::n r-d"adant load j

|g up.-

Figu G.3-11, Sheet 2, shows the BOP computer power supp es.
Th? b ic operation of the three power supplies is that en all

plies are available (no internal or external f 11ures), I
powsr '

dastribu *on panels 1AJ492 and ICJ492 are supplied fr 1AD492

(Ch nnel and distribution panels 1BJ492 and IDJ49 are
Cupplied fr m IBD492 (Channel D). If either of pow- supplies

1AD492 or 1B 492, fails completely, but not both, 1en the common
trcnsfer swit will automatically transfer dist bution

panol 1CJ492 o 1DF492 to power supply ICD 492 ( annel C); in

thic event distr' ution panels 1AJ492 and IBJ4 are not

trcnsferred becau only one of them is neede for computer

op2 ration. Retrans er is a manual operatio The analysis and

justification of thi design are presented elow.

The BOP computer lo s e non-Class IE d non-redundant except

for distribution p els J492 and IBJ4 2 which do not have any

means for power su ply tra sfer. Alth ugh the panels are
redundant, they do not fall nder the Regulatory Guide 1.6

definition of redu nt load becau the panel loads are not

cafety related. The BOP compu er wer supplies. and their

upstream feeders, are designate ass 1E in order to preserve ,

the independence of the upstream ircuits which are connected to
Clcss IE 480 V MCCs and 125 V s tchgear.

i

The preservation of the phys al inde endence of redundant power i

cupplies and load groups is ccomplish and maintained in the |

prosent design of the BOP mputer powe distribution system by: 1

;

Tripping the C ass 1E 480 V HCC eeder circuit breakersa.
supplying bac up power to the BOP computer power supply
(CB301 conne tion on the FSAR figu ) upon receipt of a j

,

LOCA signal |

b. Isolatin the non-Class 1E BOP compute loads from the
Class 1 480 V MCC and 125 V de power s urces by use of
accept le isolation devices which are t e inverters
within the BOP computer power supplies 1 492, IBD492 ;

and 1 492. ,

i

c. Roui ng the cebles between the 480 V MCC and c
sw ;chgear and their' respective BOP computer wer

a s lies in Class 1E raceways of the designates,

et annels. Routing of BOP computer power suppli load
ables in non-Class 1E raceways.

.

U d. Preventing paralleling of redundant power sources {

g (480 V ac and 125 V de) and redundant (safety) load
g groups by use of two static transfer switches, one i

the BOP coa.puter power supply and one in the commonx

iE . .

io

[
430.34-2 Amendment 4*

|
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.

tYeasier switch cabinet, so that a f ailure af
~

:

static tr itch does,no - .. sonnection of the
The ansfer switch contacts arefpowersources. ere.can be noalso break bef e type s
power sources during t ur:f*- The

paralle o
r loads are not redundant (safety) loads.

~

.%

Figure 8.3-8, Sheet 5, shows only non-Class 1E equipment as
indicated on this sheet in the~ area immediately above the title

f block; therefore, the concerns expressed are not applicable.

The above analysis indicate that the HCGS commitments on GDC 17
and Regulatory Guide 1.6 are incorporated in the actual>

electrical design. |

[ FIGU R. E. B 3 - \1 SHEET 'd. g A s BEEN R.EVI SE D To

\bE.t.ETE T M E. AoTo M ATt c. T g. Au G F E R_ F6 AT Li ttE.

i S E.T W G E u C H A N N E.L S S AW C , AWD G ETW 6&M

CWAwwGLS C AND p . gep COMPUTEE PAM6'S
J

I U M 2- #^ ^ d i 9 7 4 4 2. ARE S uPP LIE.D F e o ni
'

U PS S Y STE.MS lA)4e12. ouw el I T3 D Q 4 2.>

(EE.S PE.C.TivEty.

!
-

!
I
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QUESTION 430.61 (SECTION 8.3)-

Provide a detail discussion (pr plan) of the level of training
proposed for your operators, maintenance. crew, quality assurance,
and supervisory' personnel responsible for the operation and
maintenance of the emergency diesel generators. Identify the
number and type of personnel that will be dedicated to the
operations and maintenance of the emergency diesel generators and
the number and type that will be assigned L om your general plant-

operations and maintenance groups to assist when needed.
,

In your discussion identify the amount and kind of training that
will be received by each of the above categories and the type of
ongoing training program planned to assure optimum availability
of the emergency generators.

Also discuss the level of education and minimum experience
requirements for the various categories of operations and
maintenance personnel associated with the emergency diesel
generators (SRP 8.3.1, Parts II & III).

RESPONSE

The mechanical and electrical discipline of the Safety and Skills
Department will implement a complete, formal training program
covering the preventative maintenance, inspection, repair,
trouble shooting and general operation of the standby diesel
generator at HCGS. The program will be given to all mechanical'

and electriqa1 maintenance, quality control, operating and nutledEa*"'*-supervisv8e personnel. The depth and quality qf this training
program will be at least equivalent to that ofNraining programs
normally conducted by the manufacturer. 4The pregram will bc ,

1-; d euxni.wu Li Oscember ';;;. \

g Cqntinuing tra' ~ g will be impIBmented therea r maintai
thh skills inc pora the nechssary u es.

In a on to the o training, o ons personnel ill have'

trai 'n coverin he nor and e rgency cedure of 'esel

opp atio both rom the main con ol room and m he loca
operating anels.

Ther ill be oper dons and mai enance pe p nnel
sp fical dedic d to the o tion and nintenanc'e of the
'esel g erator .

All personnel associated with the operation and maintenance of
the diesel generators will meet the education and minimum'

experience requirements of ANSI /ANS 3.1-1981 for the functional
level of their respective title / discipline.:

.

1

430.61-1 Amendment 4
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,

Further clarification of education and minimum experience
requirements is defined in Station Administrative Procedure
SA-AP.ZZ-07(Q), Station Personnel Qualification Requirements.

' - ,

- .
.

!

4

-

.

.
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A formal training program has been implemented'in April 1984
and will have been presented to all designated mechanical, electrical,'

quality assurance, and maintenance supervisory personnel associated
with the emergency diesel by December 1985. This course is
five days in length and covers preventative maintenance, inspection,>

- trouble-shooting, repair, and general operatip'this course dealingn of the standbydiesel generator set at BCGS. The portion of
4

with the diesel engine will be given to mechanical maintenance !,

personnel and lasts about three days. The portion of this course
dealing with the generator will be given to electrica1' maintenance,

4_ personnel and lasts about two days. The depth and quality of
the maintenance training program and following replacement training
programs will be at least equivalent to that of training programsconducted by the manufacturer. Continuing training will be
implemented thereafter to maintain necessary skills and incorporate
a review of industry publications, manufacturer's change notices
and lessons learned at HCGS concerning the diesel generator.

All licensed operating personnel will be given an overview of
theory and operation of the combined diesel generator set and
the support systems necessary for its operation during systemtraining. This training will last about four or five hours
and will include normal and emergency procedures for both localand remote operating station. Additional detailed training
using normal and emergency procedures as they apply to the control
room will be covered in the Hope Creek plant referenced simulator
when it becomes available in late 1984. Re-occuring classroom'

and simulator training will be included in the li. censed operator
requalification program and will include applicable events from'

other plants as well as lessons learned at Hope Creek. Replace-
ment training for operators will be at the same level as presentedin systems training.

There will be ho operations and maintenance personnel solely
dedicated to the operation and maintenance of the diesel generators.

,

|

!

!
l

.

l

.
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OUESTION 430.62 (SECTION 8.3)

Periodic testing and test loading of an emergency diesel
generator in a nuclear power plant is a necessary function to

'

demonstrate the operability, cepability and availability of the
unit on demand. Periodic testing coupled with good preventive
maintenance practices will assure optimum equipment readiness and4

'
availability on demand. This is the desired goal.

To achieve this optimum equipment readiness status the following
requirements should be met:

1. The equipment should be tested with a minimum loading of 25 i

' percent of rated load. No load or light load operation will !
cause incomplete combustion of fuel resulting in the
formation of gum and varnish deposits on the cylinder walls, :

intake and exhaust valves, pistons and piston rings, etc., |and accumulation of unburned fuel in the turbocharger and -

exhaust system. The consequences of no load or light load '

operation are potential equipment failure due to the, gum and
yarni,sh'd'posi.ts and fire'in the ehgine exhaust system.* 'e -

,

. .

2. Perio.dic surveillance testing s'hould be' performed in
accordance with the applicable NRC guidelines (R.G. 1.108),

j and with the recommendations of the engine manufacturer.
''

Conflicts between any such recommendations and the NRC
guidelines, particularly with respect to test frequency,.

loading and duration, should be identified and justified.
t

3. Preventive maintenance should go beyond the normal routine
adjustments, servicing and repair of components when a

j malfunction occurs. Preventive maintenance should encompass
| investigative testing of components which have a history of

repeated malfunctioning and require constant attention and,

! repair. In such cases consideration should be given to
j - replacement of those components with other products which
'

have a record of demonstrated reliability, rather than
i repetitive repair and maintenance of the existing

components. Testing of the, unit after adjustments or,

! repairs have been made only confirms that the equipment is
operable and does not necessarily mean that the root cause

~

of the problem has been eliminated or allevicted.

1 4. Upon completion of repairs or maintenance and prior to an
; actual start, run, and load test a final equipment check

should be made to assure that all electrical circuits are
functional, i.e., fuses are in place, switches and circuit-

breakers are in their proper position, no loose wires, all
test leads have been removed, and all valves are in the i

proper position to permit a manual start of the equipment.
i After the unit has been satisfactorily started and load
;

430.62-1 Amendment 4
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tested, return the unit to ready automatic standby service
and under the control of the control room operator.

Provide a discussion of how the above requirements have been !
implemented in the emergency diesel generator system design and
~how they will be considered when the plant is in commercial
operation, i.e., buy what means will the above requirements be
enforced. (SRP 8.3.1, Parts II & III). ,

A*A Y"h taill sy#. g), '

|
1 'r&

g-- wr~A a s v MiF"
."cpaRESPONSE -

-

-
~

1. Minimum l'oad requirements for SDG testing will be identified
in OP-SO.KJ-001, Diesel Generator Operation. (

2. See response to Question 430.15.
,< 14. 5DG,

3. A comprehensive preventive maintenance (PM) program ie- ekc*f
su c cm.;.ly ocin; develeped and thi: p. v .a m al ceneist of ;
the latest vendor recommendations and the requirements of
Chapter 16. One SDG can.be tak.en out of. service,.in .

~
.

.
' acco'rdance with'8.3.1.1.'3, enabling periodic' mai~ntenance-
and/or rework to be performed.in a timely manner.
Addi Lenelly, : reliability ::nitoring pr:gr:: will be

M 4mplemente i.v. -enitor nd trend repetivive eg:!; ent and/cm 3
;;;--- at fril :::. In this' manner, the root causes of

~'
J

/ p M sys M malfunctions can be more readily identified and ''

cv"f corrective actions taken as necessary.

4. The supervisor in charge of the work will verify for
completeness, and administrative controls will be

/
implemented to ensure the system is restored to its operable
condition prior to any start, run, or load test on the SDG.

The following procedures will reference this topic:

MD-PM.KJ-001(O) Diesel Engine PM
MD-PM.KJ-002(O) Starting Air System PM

. i MD-PM.KJ-003(O) Generator PM
MD-CM.KJ-001(O) Diesel Engine Overhaul and Repair
MD-CM.KJ-002(O) Starting Air Compressor Overhaul, Repair

and Replacement4

MD-CM.KJ-003(O) Generator overhaul and Repair
Station Administrative Procedures 17, 21, 22, 23, and 26, as
discussed in Section 13.5.

wW A A
" & '""""f "Y*g &ckS yohb pm

1 P t'% .'

&
if sf 7 4 fC Cr ***

,,

f"h " f*f T &~ pb1y p ru

''"{j"hf|fh,?yYb$ W'
8. D 7 n a m n + 430.62-2 Amendment 4'
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l

OUESTION 430.63 (SECTION 8.3)
,

l generator is

The availability on demand of an emergency diesedependent upon, among other things, the proper funct on
i ing of its

This equipment is
controls and monitoring instrumentation. h panels are
generally panel mounted and in some instances t ed Major diesel

mounted directly on the diesel generator ski . engine damage has occurred at some operating p anl ts from l

l and monitoring

vibration induced wear on skid mounted controThis sensitive instrumentation is not made tolonged periods under
instrumentation. d with
withstand and function accurately for procontinuous vib:stional stresses normally encountereOperation of sensitive

e deterioratesinternal combuction .ngines.instrumentation under this environment rapidly
calibration, accuracy and control signal output.that must be

Therefore, except for sensors and other equipmentdirectly mounted on the engine or associated piping,
the controls

lled on a free

and monitoring instrumentation should be instastanding floor mounted panel separate from the enIf the floor is not
gine skids, and

located on a vibration free floor area. h vibration
vibration free, the panel shall be equipped wit

vide-mounts.
Confirm your compliance with the above requirement or pro (SRP 8.3.1, Parts II & III).|

,

justification for noncompliance.

RESPONSE or the HCGS diesel
all ;' *he safety related instrumxception of the sensors or;;;ntad on the engine or piping,generator controle, "4t *hee directly
equipment that in floor mounted control panels removed Ice:
are in

e skid. d in these
All of the instrumentation and control equipment uselt Industries
applications are carefully selected for use by Co t

Their use in the BCGS units is based on satisfactory pefor the expected vibrations associated with diesel equipmen .
f'

rformanceA

proven in other similar nuclear power plants.
i the

In addition, all process and control connections leav ngThe diesel manufacturer|
l.

break-inengine skid have flexible couplings.
does vibration testing of all skid units during theirshop testing to assure proper rotational balancing measu

t

red
'

,

against response of similar previous skid units.-

Amendment 4
430.63-1
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430.63_
on the diesel skid unit are those Wiich must be mounted on

ne only sensorssociated piping, as excepted by the second paragraph of hathe engine or These sensors consist of temperature and pressure sensingNMr guestion No vibration
swittties, level and flow switches, and pneumatic transmitters. -

Relays and othersensitive instrumentation is used or provided by Colt.,

control devices are in control panels which are not mounted on the engine.
. __

The instrumentation that is mounted on the skid unit is quslified per Colt's
--

IE Qualification Program.---
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00EST10N'430.64 (SECTION 8.3)

Operating experience at two nuclear power plants has shown that
during periodic surveillance testing of a standby diesel
generator, initiation of an emergency start signal (LOCA or LOOP)
resulted in the diesel f ailing to start and perform its function
'due to depletion of the starting air supply from repeatedThis event occurred as theactivation of the starting relay.
result of inadequate procedures and from a hang-up in engine
starting and control circuit logic failing to address a built-in

'

time delay relay to assure the engine comes to a complete stop,

before attempting a restart. During the period that the relay
was timing out fuel to the engine was blocked while the startingThis condition with repeated start attemptsair was uninhibited.ing air and rendered the diesel generatordepleted atunavailable until the air system could he repressurized.

f-
Review procedures and control system logic to assure this eventProvide a detail discussion of howwill not occur at your plant.
your system design, supplemented by procedures, precludes theShould the diesel generator starting

Ioccurrence of this event.and control circuit logic, and procedures require changes,(Refer to |
provide a description of the proposed modifications.(SRP 8.3.1 Part II )
Request 430.123 for control air requirements)
& III).

|

RESPONSE ,,g,,g,

Ihas a time delay relay /The HCGS diesel generator control design,
_____53)to allow the unit Awhich holds the fuel racks closed fors_

to come to a complete stop. However, in tne event of an
emergency start signal during this count-down time this relay is
functionally overridden and the fuel racks open to allow the
diesel to continue to run or restart through the normal startingTherefore, this concernair sequence described in Section 9.5.6.
is not applicable to the HCGS design.':

+ TNSEET

'#
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00ESTICE 430.65 (SECT 1011 9.5.2)
-

The information regarding the onsite communications system
(Section 9.5.2) does not adequately cover the system capabilitieI provide the followingduring transients and accidents.

.information
Identify all working stations on the plant site wherea. it may be necessary for plant personnel to ecomunicate
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.|

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

!

Indicatethetypesofcommunicationsystemsavailable|c. st each of the above identified working stations.- |
,

Indicate the maximum background noise level that coul-d. exist at each working station and yet reliably espect'

effective communication with the control room using:

1. the page party coastunistions systems, and

any other additional communication system provid2.
that working station. .

|

Describe the performance requirements and tests that i,

e. the above onsite working stations communication syste
will be required to pass in order to be assured that
effective communication with the control room or

~ emergency shutdown panel is possible under all
conditions.t

I f. Identify and describe the power source (s) provided to
each of the communications systems.
(SRP 9.5.23 Parts II & III).

1

M8 - _ .. _

RESPONSE _ _ . _ _ _ . . . . _ _ __ _ . _ _

d_ _ =
-

identification of all working statio ate witha. .

! be ne for plant personnel to
* the control r ing and/or go ing transients,

and/or accidents is ed because all necessat;
4

tions are locatedplant shutdown control a
within the co3tsWroom which prec necessity of ;

( er
havin personnel located at any pa.

If, however, plant shutdown is contro |
'

. _;, . -- . .. . .
<,

1

d30.65-1 Amendment'

: .

_ _ ~ _ _ _ . - - _ . - . - . _ - - - - _ , . - - _ , _ , , , -___



. . _ . . . _ _ #' ''=w- e--a _

% i ,...cr.: rsha'

[k -

.

emergency shutdown penel, then it may becatewe plant personnel able to enecessary ations which have p conteMe |

from three work i

and indications. The ree et are at the
diesel generator remote co panels rooms (4 total),

tal), and at theI

the Clase 1E switchge
reactor protecti stem (RPS) moto erator sets

vent of fires, the fire be eports
! area. In istocted area (s) and the areas are
| to t

on 9.5.1.3.15. .=* , _ _ . _
I; m.

b. sin sound evels ave no been de ned to the
'

a ve rking atto The feet.1ve e of he

e uni tion tem (s will demonst ted du i e i

- = '== =="r- _:: t:-t E--car =% o -

p<.rait=(=$
,

! pr
er 1 ,gse ri E] .

'

y Sha
The page party communication system is available at or

_

In addition, a two-c. nearby the above working stations.
way radio communication system is available as a backup *
system. Wrf C.)

rt :: !d ;ie; i~; _ ,y
:::irr? b,er*-rrr '..:.:.. ire !?"r! t'.6.: d. -Th -- ..., _ _ _

. ---- .a-- . 6

55- ME'E53 M5 55fE': C The communications'aydens |

_.u. ..a ,---

provided on BCGS are of proven design as used inIn addition, the! previously approved plants.
. communication system will be ested as described in :

! Part (e) of this response. y nge,.( g
See response to Question 430.68, communication syst, ems .

|In-plant|
e.

performance requirements and tests.
communication tests are also described in!

Section 14.2.12.1.38. The test method states that|

communication is checked between the control room and:

the remote shutdown panel.hser4 Q,

The power source to the page party consunication system
is from an uninterruptible power supply feeding the| f.

public address system distribution panel 10D496 which 7in turn supplies the public address system cabJnserf F l

i

10C685, as shown on sheet 2 of Figure 0.3-11 J.

' ~
- -

!
-

!

i
;
'

.
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OUESTION 430.66 (SECTION 9.5.2) '

Discuss the protective measures taken to assure a functionally
operable onsite and offsite communiation system. The discussion j
should include the considerations given to component failures, ;
loss of power and the severing of communication lines or trunks '

as a result of an accident or fire. (SRP 9.5.2, Part II)
|
1

1
RESPONSE '

,

C'l
Protective measures provided to assure a funcMonally operable )
onsite and offsite communication system include: '

a. Powering each communication system from a separate and )
independent power source so that a loss of one power '

source only affects one communication system.
~

l

(Additional discussion on the power sources is provided
in response to Question 430. )

b. Locating central components of the communication system
in different areas of the plant so that a fire cannot
damage more than one system.

': c. Providing separate and dedicated raceways for each of
the communication system's wiring so that each,.

'

communication system circuit is physically separated
from the other.

d. Immediate detection of component failures for the
onsite communication systems of page party public
address, telephone and two-way radio systems because of
their regular use in the day-to-day plant operation.

"-''- ^ - ,___.. __;; ., r. ;,,,._Ily_2
_

w t_- _ _ x x r - -a - _ - _ _1_ .- f
~

_

_

Although the onsite and offsite communication systems are
independent of each other, there are cases where individual
components of each system are located in the same area, e.g.,
control room, because of operational consideration. In the event
of severing of communication lines as a result of an accident or
fire, the two-way radio system serves as the backup communication
system to the hard-wired communication systems. fue ,4

-

ed NY, ~ll NCGS Qfie c.h% 6 O ,heveJus
W , ,pp ppm q ap %y 4;as. uwp: y

sth ~ kus-4 ofpk u-ac.Ji.: rph-a) sny
Uf f Mk p+'

.
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OUESTION 430.68 (SECTION 9.5.2)

In Section 9.5.2.4 of the FSAR you state that inservice
inspection tests, preventative maintenance, and operability
checks are performed periodically to prove the availability of
the communication systems. Provide the frequency of these tests.*

(SRP 9.5.2, Part II and III).

RESPONSE 4pfud-

The convent':ional page and phone systems are in frequent use and
will require no periodic maintenance o testing. The HCGS
Maintenance Department will replace and/or repair components that
fail during normal use.

Periodic tests and operability checks of infrequently used
communications system will be performed in accordance with the

frequencies specified in Section Mrt. /5 o , Egerc/.5e. ea/ 1,-///sj
sf '4L. -#C6s Q N.

:!

,

:

1

1

i *
i

:

,
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c p0ESTION 430.69 (SECTION 9.5.2)' -

> ,.

Section 9.5.2 of'the FSAR describes the'intraplant communication
system at Hope Creek which is composed of three subsystems. They
are Public Address (PA), Teleptone, and TwosNay Radio Systems. A
number of areas in the plant are served by one or more of these

(mystems. All these systems are classified non-Class IE. The FA
dystem is powered from Division A of the Vital Class IE station
batteries; the power saurces for the other systems are undefined.-

Assuming a failure, non-availability due to loss of power, or in
ability to use a system due to its interference with control
instrur.entation or equipent such as the radio system of any or
all of these systems following a seismic event, it is possible
that portions,of the plant may be without adequate communications
for.an extended period of time during the design basis event.
This,is unacceptable, it is our position that adequate
communications be provide to all vital, har.ardous and safety
related areas needed for the safe shutdcwn of the reactor and the
everuation of personnel in the event of a design basis event.
Modify your design to provide the necessary communication for 3

postulated conditions above or justify the present design.
(SRP 9.5.2, Parts I & II)

'

RESPONf3

.
Section 9.5.2.3 has been revised'to provide evaluation of seismic
event on the communication systems. The power sources for th
other systems are discussed in'the response to Question 430 .

ve[ re ds*/ Stefit n 9 .S . 7 .

:
!

,

|

.

|
; .

(
'

.
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l

'( ' Merge-Isolate" capability for the plant and refueling platform
PA systems is provided at the communication cabinet located in
the main control room.

The telephone system of Section 9.5.2.2.2 cag be patched into the
FA system page channel to enable communications to be conducted I

between telephone and FA handset locations.
~.

The radiation alert signal and the fire alarm signal are~

transmitted over the pagina channel of tha_.PA system, overriding

w ((~ power source, as shown on Figure 8.3-11, sheet L, 45 rwr sorely %
its normal use / The PA system is fed from en uninterruptible

g

!g IL b4%.
9.5'.2.2.2 Telephone System - }

l

|

The automatic telephone system is furnished and maintained by the
New Jersey Bell Telephone Company. The system has a capacity of
approximately 300 lines. The power supply for this system
consists of an independent charger and battery with a capability
of operating the entire plant telephone system for a minimum of
8 hours after a loss of the normal ac supply. Direct lines,

including the emergency notification system (ENS) to the Nuclear
Regulatory Commission offices, are powered from a station i

inverter to ensure continued direct communications during loss of
offsite power (LOP). Drawing Number E-1467-0 (drawing referenced
in Section 1.7) illustrates the location of the components in a ;

riser diagrammatic form. |

9.5.2.2.3 Two-Way Radio Communications System

Two radio communication systems are provided. One Mystem is for
security personnel use and it is described in Section 13.6. The
other system is for station personnel use as described herein. ,

This radio communication system serves as an alternate '

communication system to the public address and the telephone
systems. This system consists of three remote control consoles,
a primary and a backup base repeater stations with manual
switchover provision, handheld transceivers (radios) and antenna

distrib ted

> divider network with antennas and transmission linethroughout the power block. Dred *q f NC 43Hd L89Paea4s in A riserTNIMu ber E -14W-l (, ruing rt

in Sccilen 17 ) it .os4r44ts, 4ht letaflon o j

The radio system is used by the fire brigade, described in Sect 2n
9.5.1.5.2, and by other station personnel. However, during the~

preoperational testing phase of the plant, the radio system is
used by startup personnel. The radio system also has interface
capability for connection with the Salem radio system.

9.5-65 ' Amendment 4
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One of the remote control consoles is located in the main control
room for operators use and ar.other is located in the fire brigade
room. The third remote control console is available as a spare
ynit. The repeater stations.are located within the A,uxiliary
h ilding. Antenna networks are located throughout the power
block in order to achieve aszimum covirage. *

*s,

e in9troernk6en
The'k.er source is an uninterruptible source.pow This supply is
the .. .., .,.._ ac power supply 4ADW. as shown on sheet e of
Figure 8.3-11. IBJ4ti "

9.5.2.2.4 Remote Shutdown Panel

| The remote shutdown pr.nel. room has both a telephone and a PA
handset station for communication link with other plant
locations.

9.5.2.3 System Evaluation

System design considerations include diversity and operational
reliability. The inplant communication systems are provided with
reliable, uninterruptible power supply for uninterrupted
communications between all areas of the plant.

The PA system is the primary reans of intraplant communication
for plant operations. The telephone system is used.as a backup
in the event of a failure of the public address system. The
telephone system is also used for special communication
requirements and normal offsite communications. A two-way radio
communication system provides backup to intraplant communication
in the event of total loss of both systems.

The communication systems have adequate flexibility to keep the
plant personnel informed of plant operational status at all
times.

The integrated design of the system provides effective
communication between plant personnel in all vital areas during

%
.

9.5-66 Amendnent 4
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.

startup, normal plant operation, and during the full spectrum of
accident or incident conditions (including fire), under maximum
p tential noise levels. Effective plant-to-offsite communication
has also been provided.

'
,

The communication systems have been evaluated to ensure that
adequate communications are maintained following a seismic event
such that safe shutdown capability is not affected. This

"

assurance is provided by the design and locations of major_

components of the three int-aplant communication systems as
discussed below:

Artf(avilt$
a. Power Sources 4g |

'

Although the communacation systems are claissified non-
Class 1E, Class IE ources'are provided f r the PA and
redi: =yetr r, and Dr non-Class IE source or the r(dio sad

pwb telephone systemE,pThe Class 1E sources re designed to

witnstano seismte events and are located within a
Seismic Category I structure to prevent a loss of power
occurrence. The Class IE sources are physically
separated and independent of each other so that a
single failure can only affect one communication
system. The non-Class IE communication loads are
isolated from the Class IE power supplies by use of
solid state inverters and shunt trip of the backup

Isource circuit breakers upon LOCA signal to prevent<

degradation of the Class 1E power sources. A loss of
the non-Class 1E power sour e to the telephone system
affects only that system. rezeirt of 4.

Ingri A )>

b. Equipment Locations | |

The locations of the communications equipment are
widely dispersed throughout the power block. The
majority of the telephone components are located in ,

non-safety related areas, including the central
equipment. In safety related areas, the telephone
components are comprised only of telephones and their

|dedicated conduits and are located away from safety

[
related equipment. The major components of the PA and,

radio systems are located within a Seismic Category I
structure; however, they are physically separated from

Neach other and from safety related equipment.L I^S,,4 g /Therefore, it is unlikely that there will be a total

9.5-67 Amendment 4
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loss of all communications equipment following a
i

seismic event. I

,

N. .c. Raceways N. fg A |,

| Jn6 e .

'

Each of the communication system wiring is enclosed in I
*

- its own dedicated conduits and/or with metallic -

sheathing and is physically separated from each other
and from safety related raceways. Because of the
dispersed locations of the communications components
it is unlikely that there will be a total loss of all
communications due to failure of the wiring following a
seismic event.

d. Communications Following a Seismic Event

', k ne[ romo
jr

Safe shutdown of the plant from the control roomgcan be
achieved without the need for intraplant communication

| systems because all necessary shutdown controls and
indications are located therein. The operator also can'

initiate evacuation instructions / alarm from the centrol
room, if necessary, by use of any one of the three
communication systems since the total loss of all three
systems is considered unlikely. (it is also unlikely
that the radio system will cause interferences with
control instrumentation and equipment because this type
of system has been widely used in previously approved
plants and preoperations) testing of all safety related
systems together with the radio system will demonstrate

wa s>that interferences are not caused. )
9.5.2.4 Inspection and Testino Requirements

The systems described above are conventional and have a history
'

of successful operation at similar, existing plants. Most of
these systems will be in routine use and maintenance, ensuring
their availability. Infrequently used systems will be tested on
a scheduled basis to ensure operability.

The radiation alert and fire alarm systems are periodically
tested. These tests include adequacy of signal level,
availability of power sources, and proper function of all l

circuits. See Section 14.2 for preoperati onal testing andi .

c.,- + un u _n_.ine 7-iele t::ti- .

(seuttiso Te ', Meauna TuHutc4L srscru47,8d DOES WOi H4 4 A8 & d8E 8*' M
FaA Ts.sTs46 s+ s.vacunemi ASAnM Tsw,n4, )
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OUESTION 430.70 (SECTION 9.5.3)

Identify the vital hazardous, and safety related areas where
emergency lighting is needed for safe shutdown of the reactor and
the evacuation of personnel in the event of an accident.
Tabulate the lighting system provided in your design toe

accommodate those creas so identified. Include the degree of
compliance to Standard Review Plan 9.5.1 regarding emergency
lignting requirements in the event of a fire. (SRP 9.5.3,
Parts I & II)

RESPONSE

Table 9.5-17 has been added to provide the requested information)yueswn 43 71& ,n respse e.

The areas identified in this table are those areas where
operators and other station personnel are needed to perform, safe
shutdown duties in the event of an accident. Access routes to
the same areas are also included. The emergency lighting system
for these routes are designed to comply with SRP Section 9.5.1
requirement for fixed self-contained lighting units.

s

i

!

'l
|

430.70-1 Amendment 4
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00ESTION 430.71 (SECTION 9.5.3)
i

1

Expand the lighting section of the FSAR to include a discussion
of how lighting will be provided for those areas listed in

the de
requests 430.65 and 430.70 above and illuminated by $ tonged loss ' < -

emergency lighting system only, in the event of a pr
of offsite ac power or provide the rationale why lighting is notInclude in your discussion what, ifrequired in these areas.
any, other areas would require lighting during a sustained loss
of ac power, and how it would be provided. (SRP 9.3.3, Parts I &

II)

'**'
RESFONSE 4,/ q 5,%.3
Section 9.5.3.2.2 ee'been revised to describe lighting for areas
described in Questions 430.65 and 430.70.

,

,
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430.71-1 Amendment 4
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1

safety-related equipment, and access routes to and 1
1

between and egress routes from these areas. IfVfl
,

( ilbmIMattpag q
rovided forTable 9.5-17 lists the emergency lighting subsyst needed toareas where operators and other station personnel ent. In the

perform safe shutdown duties in the event of an accevent of a prolonged loss of offsite power, each area will be
illuminated by the self-contained, 8-hour battery pack units
until the essential ac subsystem is manually reconnected to the

For all other areas not listed on thisstandby diesel generator.
table, at least one of the emergency lighting subsystems is
provided in each area required for personnel safety and for ~ ' -

access / egress purpose during an evacuation or fire. mLs,1[nseef A T
N )

9.5.3.3 Safety Evaluation
.

The lighting systems are not safety-related and are classified as
However, components of lighting systems locatednon-Class IE.above or adjacent to safety-related equipment are supported by

Seismic Category II/I supports to protect safety-related
| equipment from damage during a seismic event. %

The normal lighting syster is designed such that offsite power
supplies station lighting for normal plant operation, control and
maintenance of equipment, and plant access routes.

]?Ir.scrf C
The integrated design of the emergency lighting systems uses
onsite power and/or self-contained battery packs to provide
adequate emergency station lighting in all areas required for .|control and maintenance of safety-related equipment,
firefighting, and the access routes to and between and egress
routes from these areas. 1

1

Figure 9.5-20 is the single line drawing for the lighting
,

distribution system. |

|

I

Illumination levels provided in various areas either conform to
or exceed those required in the IES handbook, we , Insert b

STANDBY DIESEL GENERATOR FUEL OIL STORAGE AND TRANSFER9.5.4 1

/7
| Amendment 4: 9.5-72
|
|

|
| _. ._ - . . _ _ _ .
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[
00ESTION 430.72 (SECTION 9.5.3)'' ,

-

[ Provide a discussion _on the protective measures taken to assure a
,

functionally operable lighting system, including considerationsi

given to component failures, loss of ac power, and the severing
of lighting cables as a result of a accidenttor fire.'

(5RP 9.5.3, Parts I & II)
,

,

RESPONSE ,

The protective measu'resitsken to' ensure & functionally operable
'

ilighting system include x ;

Diversity in power sources' sued that a loss of one'a. source does not disable more than one lighting*

subsystem. / ,

.b. Provision for emergency lighting as backup to the
normal ac lighting system such that sufficient
illumination is maintained during a loss of the normal
lighting system due to component failure or loss of ac'

power.

Use of dedicated raceways and/or embedded conduits for/ c. branch circuits such that a severing of lighting cables' '

as a result of a accident or fire affects only a
! portion of the lighting system. In the event the power

supply cables in a particular area are severed instead
of branchicircuit cables, only a portion of the
lighting system _is affected because of the diversity

i

provided in power sour ces, lighting subsystems and"

1ighting components.A%. 3 s ser4 C4 rom helesa
Periodic testing and maintenance of the emergencyd.
lighting system to ensure functional operability. The.
f rtjocaf ' of 4es(ing ell be specNit/whick ~ evill Le developfkn 4ht sidli8 n*

frettnD t **Insteent e frocedart
; gior -f a fue( Inf .
,

:

]nhtt k ku E - severt/ as a result of < f re , jfe g _ s,u,
shoutA branth circulis beUni 4 s a ll b ncilo n do provide lighliny|
bu4tery yAct.

| .

;
/

430.72-1 Amendment 4
:
!

. - - _. _ - . _ _ - . - - - . - - . _ . , _ _ - , - _ -.- - . - - ---- . . - - - .
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O_UESTION 430.73 (SECTION 9.5.3)

You state in Sections 9.5.3.1 and 9.5.3.3 of the FSAR thatillumination levels provided in the various areas of the plant
either conform to or exceed the required in the Illumination
Engineering Society Handbook. This statement is too general

particularly for emergency lighting. The staff has determined
that a minimum of 10 foot candles at the work station is required
to adequately control, monitor and/or maintain safety related'

equipment during accident and transient conditions and a minimum
of 5 foot candles in the corridors which provide access to and j

egress from these areas. For those safety related areas listed i

in requests 430.65 and 430.70 above and illuminated by_the de'

lighting systems only verify that the minimum of 10 foot candles
at the work station is being met. Also verify that the 10 foot :

candles minimum at the work station is being met by those safety
related areas illuminated by the ac emergency system. Verify

that the access and egress corridors are illuminated by a minimum ;
'

of 5 foot candles. Modify your design as necessary. (SRP 9.5.3,

Parts I & II).
,

RESPONSE

The Illuminating Engineering Society (IES) lighting handbook,
1981, does not specifically recommend illuminance levels under

.

emergency lighting condition but it does state that "Because ofi

the very low illuminances provided by emergency lighting and
|

te:ause only escape rcutes need to be lighted, lux fcotcandle.,

and watts per square eter fort are net su::atle ressuring'

r:ter:a: ads .at< v;r:t:1::" :s reall. the :nly sa:ta:le

. . . . .. . '. - .:
-

. . ..,...n,

|
design does conforr to or exceed the IES handCook ces;gn
requirements witn regard to escape route identification, ;

illumination of exit signs, egress route illumination and power
supply syste s. Thus, the HCGS " emergency 1:ghting" design does

; prov:de adecua:e .ilur:nat:en to ensure that escape rcutes can be :
!effectively ; dent;fied and used when tne norral lignt;ng syster

is unavailatie, all in accordance with IES recommendations,
With regard tcV:ge sed? pos:cim omlluT:nanre levels for perfer :ng tasks under
emergency lignting condition, Iable 9.5-17 .see Question 430.70,
identifies the illuminance levels, footcandles, available in the
safe shutdown areas depending on the availability of the lighting!

subsystems. At least 10 footcandles are provided in the control
room with either the essential ac or the 8-hour battery pack
subsystem functional and at least 10 foot candles are provided in |

| the remote shutdown panel room during the emeraenev lichtina 1

conditign. (The remat two ar s, diese generator re te ~''$'

ont
_

room nd the ss 1E s * chgear room contpan
b up el ric control and indi ors for the emote utdown
anel P) a these eas are required t e ma d for

Amendment 5
fece vid letw 4: A 430.73-1

.- - - . . . - - ___ .
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( =

safe utdo n. Howeve , the' eve at the contro.ls and
'

digin 'cators n ed.to veki d -d ing sa t

a ficient il m tion is pr Aded in these areas.

|
- |+

11

-

..
,

ge,gense M M.75
-

'

1esert' A
'

For sII elher avers I;siel *n +h|s +< ble d ''' 4At |Ilu ni'**re
dee> not mee&I e>r e yteed 4ke s+aH le sets ,

_l:.: h' ,

. ..
... .,

|; 44/ag a e'f 5 be, dv8Ne bIf 4' Per58a a d l f*'(*r*'aj fd S K 5 d'ir' " $ '
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l
(

( 00ESTION 430.74 (SECTIM 9.5.3) |~

Section 9.5.3.2 of the FSAR describes the emergency lighting
system which is composed of three subsystems. They are the

125 V de, essential ac and eight hour battery lighting systems.
A number of areas in the plant are served by one or more of these

All these systems are classified non-Class 1E and, systems.
receive power from non-Class IE sources, i.e., non-Class IE

station batteries for the de lighting and the non-Class IE MCC's
I fed from the emergency diesel generator for the ac lighting.l

Even though the essential ac lighting system say be powered from
the diesel generators, it must be manually connected in the event
of a LOCA. Assuming a failure or non-availability of any or all
of these systems following a design hasis event or a LOCA it is
possible that portions of the plant particularly the control room,

'

may be without aufficient lighting or without lighting for anThis isextended period of time during this design basis event.
unacceptable. It is our position that adequate lighting be
provided to all vital, hazardous, and safety-related areas needed
for the safe shutdown of the reactor and the evacuation of
personnel in the event of an accident. Modify your design'to
provide this necessary lighting. (SRP 9.5.3, Parts I and II)

|

( RESPONSE

Although the power sources to the emergency lighting subsystem
are non-Class 1E, except for the diesel generator source, it is
unlikely that portions of the plant will be without sufficient
lighting or without lighting for an extended period of time i

'

This assessmentduring a design basis event of seismic or LOCA.
is justified as follows:

a. Control Room Lighting

The control room is served by three lighting systems-
normal ac, essential ac and 8-hour battery pack

All the lighting components in this room aresystems.
seismically analyzed and/or mounted to meet the Seismic
Category II/I requirement (see Table 3.2-1). In the

event that the essential ac system cannot be i

reconnected manually from the control room to the j
i diesel generator source af ter the IEE, the self-

contained 8-hour battery packs on selected lighting
fixtures will automatically function to provide
aufficient lighting. Thes,e self-contained power
supplies have individual test feature and status
indicating lights such that the operator can easily

.

observe the operational status of each lighting
| Becauseperiodictestingandmaintenance4e4.|fixture.

({ performed on these 8-hour battery packs, it is unlikely|
|

do
,

430.74-1 Amendment 4
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'

that there will be a complete failure of this emergency
{lighting subsystem. .

b. Lighting for Other Areas

The lighting system for areas other than the control
room is comprised of normal ac and one or more of the,

emergency lighting subsystems. The lighting components
in safety related areas are mounted to meet the Seismic
Category II/I requirement (see Table 3.2-1) and the
self-contained 8-hour battery pack units have been
seismically qualified. Areas required for safe -

shutdown have essential ac and 8-hour battery pack
subsystems and areas for evacuation of personnel have !

las a minimum, the 8-hour battery pack subsystem for
emergency lighting. Because the 8-hour battery pack
units are subject to periodic testing and maintenance,
this lighting subsystem will function to provide
sufficient illumination until normal or other emergency

*

lighting subsystem (s) is restored. In addition, the 1

lighting system components are diverse in location and |

lare powered from different power sources such that the
possibility of insufficient lighting for an estended
period of time is unlikely.
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safety-related equipment, and access routes to and
between and egress routes from these areas,

pay ilhmIMatt IMI
forTable 9.5-17 lists the emergency lighting subsyst as provi bareas where operators and other station personnel nee o
theperfer,a safe shutdown duties in the event of an acc dent.

event of a prolonged loss of offsite power, each area will be
illuminated by the self-contained, 8-hour battery pack unitsi

I
until the assential ac subsystem is manually reconnected to the

For all other areas not listed on thisstandby diesel generator.
table, at least one of the emergency lighting subsystems is
provided in each area required for personnel safety and for ~'-
access / egress purpose during an evacuation or fire. % I_nsert A 1

.

9.5.3.3 Safety Evaluation

The lighting systems are not safety-related and are classified as
However, components of lighting systems locatednon-Class IE.above or adjacent to safety-related equipment are supported by

Seismic Category II/I supports to protect safety-related
|

equipment from damage during a seismic event. %.Interi &
i

The normal lighting system is designed such that offsite power
supplies station lighting for normal plant operation, control and
maintenance of equipment, and plant access routes.

)J.mserf C.

The integrated design of the emergency lighting systems uses
onsite power and/cr self-contained battery packs to provide
adequate emergency station lighting in all areas required for
control and maintenance of safety-related equipment,
firefighting, and the access routes to and between and egress
routes from these areas. I

Figure 9.5-20 is the single line drawing for the lighting
distribution system.

Illumination levels provided in various areas either conform to
or exceed those required in the IES handbook. % Jastri l>

l

STANDBY DIESEL GENERATOR FUEL OIL STORAGE AND T;tANSFER9.5.4

3/2
0

9.5-72 Amendment 4
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00ESTION 430.76 (SECTION 9.5.4)

In Section 9.5.4.5 of the FSAR you describe the instruments,
controls, sensors and alarms provided for monitoring the diesel
engine fuel oil storage and transfer system and their function
which alert the operator when these parameters are exceed the
ranges recommended by the engine manufacturer. Discuss the -

testing and the frequency of testing necessary to maintain and
assure a highly reliable instrumentation, controls, sensors and

: alarm system. Describe what operator actions are required during
alarm conditions to prevent harmful effects to the diesel engine.
Discuss the system interlocks provided. (SRP 9.5.4, Part III)

RESPONSE

n I will
; The sting of diesel generg r instrumentation and
; be pe ormed using writte pro edures and in accorda with the

freque les specified i the Ho e Creek Technical eci ications

i Those i ms not cover in that ection will be sted
accordan with oth written pro dures. Av ' able Jan ary

1985.

Operator act' s during alarm conditi ns ill be addresse in the

appropriate rm response procedure, -AR.JE-XXX serie . -'

Available anu y 1985.

The di el fuel I storage tank a diese fuel oil ay tank are

! inter eked as de ribed in Secti 9.5 4.2. The esel fuel.

! oil torage tank is nterlocked ith the dies fue oil fill

st ion as described n Sectio 9.5.4.2.6.
:

i

j

f
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.

OUESTION 430.78 (SECTION 9.5.4)

Describe your design provisions made to protect the fuel oil
storage tank fill and vent lines from damage by tornado missiles.
(SRP 9.5.4, Part II).

'

RESPONSE
:
'

The standby diesel generator lines are protected from tornado
missiles as described in revised Sections 9.5.4.3, 3.3, and 3.5.

The standby diesel generator fuel oil storage tank vents are
located in the standby diesel generator area of the auxiliary
building except for the conservation vent and flame arrestor.
The portions of the vent lines that are located in the diesel
generator area of the auxiliary building are protected from
tornado missiles as described in revised Sections 9.5.4.3, 3.3,
and 3.5. The section of piping that is located outside of the
standby diesel generator area of the auxiliary building, as shown
on Figure 430.78-1 are not missile protected g !f th; ;;nt 1.... ~

rhreld b::::: d:::g;d t, e t;;n:d; zi sile, pyy.,wy .. . .uawn. .
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,
OUESTION 430 80 (SECTION 9.5.4)

In Section 9.5.4.2.1 you discuss the corrosion protection both
|

internal and external for the fuel oil storage tank. No

discussion is provided on the corrosion protection provided forExpand the FSAR to include a morethe fuel oil fill piping.
eaplicit description of proposed protection of undergroundWhere corrosion protective coatings are being considered
piping.
(piping and tanks) include the industry standards which will be
used in their application. Also discuss what provisions will be
made in the design of the fuel oil storage and transfer system in
the use of a impressed current type cathodic protection system,
in addition to water proof protective coatings, to minimizeIf cathodic protectioncorrosion of burried piping cr equipment. (SRP 9.5.4,is not being considered, provide your justification.
Part II)

RESPONSE

Th diesel uel tran er pip t is ed is .ed a

w ap ac r anc h in an d , AW 03

ui Ap di x .5 nd/ T bu ie e 1 oil,

. .

ns t ~ ing also .odicall otect .

The mergen fill li and etion is o ded insi e

di sel g ator bu ng. h buried el il fil is

s para d om t e r cy ill 1 by < nor y osed

. uildingi(,asshown: sol ion alv , wh s lo te nside ti
t igure 9 22.
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OUESTION 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 zine 11 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 lifetime of the plant that the carboline carbo zine
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-zine base type that is compatible with diesel fuel.

*

oil. (SRP 9.5.4, Part II)

RESPONSE .

Nr
Bechte 2 reviewing the use of Carb arbo Zin

in diesel fuel oil s o . d er.ke.-d_ n=niete response will be

e m u., , .

|

.

I
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I h
OUESTION 430.82 (SECTION 9.5.4)#

| I

You state in the FSAR that protection from high and moderate
energy pipe breaks is provided for the emergency dieselThe emergency dieselu
generators and discussed in Section 3.6. |

gegerator air start and combustion air and exhaust systems are
for your design high energy systems, but Section 3.6 does not.C

@ This is unacceptable.'

provide any analysis for these systems. Identify all high and moderate energy lines and systems that willDiscuss the measureso be installed in the diesel generator room.
that will be taken in the design of the diesel generator facility't

D
to protect the safety related systems, piping and components from
the effects of high and moderate energy line failure to assureh availability of the diesel generators when needed. (See request

430.120 and 430.149 for additional concerns on high energy line
breaks with regard to the air start system and diesel enginet

#

exhaust system) (SRPs 9.5.4 - 9.5.8, Parts II and III)
,

RESPONSE
combustion air exhaust systemThe standby diesel generator (SDG)

is not classified as high energy system because the SDG do noti ( .

According to the

operate during normal plant conditions. definitions provided in Section 3.6.3, the identification of the
high and moderate energy systems is based on the normal plant

-

,

conditions which are the plant operating conditions during
*

reactor startup, power operation, hot standby, and reactorThe SDGs do not operate
cooldown to cold shutdown condition. They only operate during

1<

-

during any of these plant conditions.
h. plant upset condition or during the SDG system testing.Therefore, the SDG engine exhaust system is not classified as ak
4 igh energy. system.

[ &=v A 'hscussion of
\) The air starting system is a high energy system.

the pipe break location, compartment pressure-temperature'

transients and verification of reactor shutdown capability.is- 2Y-.

f provided in Secti*on 3.6.1.2.1. g '
There are no other high energy lines in the diesel generatori

f However, a moderate energy line, the SACS cooling water
to the combustion air-water heat exchanger is located in therooms.i g

The facility response, as discussed in'

-

; diesel generator rooms. is applicable to a failure of thisrevised Section 3.6.1.2.1.19,; moderate energy line in the diesel generator room.
- -

% .)
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Amendment 4430.82-1
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OUESTION 430.83 (SECTION 3.2)

The FSAR text and Table 3.2-1 indicates that the components and
piping systems for the diesel generator auxiliaries (fuel oil ,

'

system, cooling water, lubrication, air starting, and intake and
combustion system) that are mounted on the auxiliary skids are
designed seismic Category I and_are ASME Section III, Class 3.
The engine mounted components and piping and certain other
components listed in the various Sections of 9.5 and Table 3.2-1
are designed and manufactured to DEMA standards and/or
manufacturer's standards and are seismic Category I. This is not
in accordance with Regulatory Guide 1.26 which requires the
entire diesel generator auxiliary systems be designed to ASME
Section III Class 3 or Quality Group C. You also state that the
figures in Section 9.5 show where quality group classification
changes are. The figures do not provide this information.
Provide the following: (a) the industry standards that were used
in the design, manufacture, and inspection of the engine mounted
piping and components, (b) show on the appropriate P&ID's where
the Quality Group Classification changes from Quality Group C,
and where the Seismic Category I portions of the system are
located. Sections 9.5.4 through 9.5.8 and Table 3.2-1 define
certain pumps, filters, strainers, valves, and subsystems in the
diesel generator auxiliary systems as Quality Group D or not
applicable with regards to Quality Group Classification. It is
our position that all components and piping in the diesel
generator auxiliary systems be designed to Seismic Category I
ASME Section III Class 3 requirements. Comply with this position
or justify noncompliance. (SRPs 9.5.4 - 9.5.8, Part III)

RESPONSE

a. The engine mounted piping systems (such as the lube oil
headers, water headers, cylinder heads, etc) are
manufactured to the manufacturer's proprietary design
requirements which do not necessarily meet the requirements
of ASME Section III or ANSI B.31 The components used are
pressure tested and the manufacturing processes are
monitored as part of the supplier's approved QA program.

,

! The major components are included in the seismic analysis.
I

(It should be noted that the DEMA standard is not a designl

specification, but gives guidance as to what should be
included in a performance type specification.)

|

b. The figure'in Section 9.5 can be used to determine quality
group classification and seismic boundaries. The diesel
engine auxiliary system P& ids (Figures 9.5-22, 25, and 28)
indicate the piping line classes and the piping
specification changes as defined on Figure 1.13-1, sheet 1
(P&ID legend). The third letter of the three-letter piping

|

430.83-1 Amendment 6

/
i

, , w - - - - , - , - - , . . . - - . , --- , - - . , , . - - -



:

| HCGS FSAR 6/84
|

| line class code indicates the code to which the piping and
components are built. Tables 3.2-2 and.3.2-3 can then be
used to determine the quality group classification br7ed on
the applicable code. The Seismic Category I boundaries are
indicated by the O-flags as indicated in Section 3.2.1.

Section 1.8.1.26 has been revised to include a clarification
of Regulatory Guide 1.26, Revision 3, Position C.2.b with
regard to engine-mounted components and piping.

The following concerns will be addressed by July, 1984: |

a. The EDG air start system is a high energy system. All
portions of the system which are high energy during standby
and operations need to be ASME III, Class 3.b.

b. Verify or analyze that a pipe break in the air start system
does not damage any other piping on the engine (of ec9al or
less diameter).

c. Analysis or justification for parts that are not ASME is
required.

4

d. Engine mounted piping generally meets the requirements of
ANSI B31.1.

e. Verify compliance or indicate why equivalent. l'

,

1

4

430.83-2 Amendment 6
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system (RACS) cooling water to the seal coolers are quality
group D.

Additionally, Position C.2.b of Regulatory Guide 1.26 requires
that cooling water systems important to the safety function of
the standby diesel generators be Quality Group C. HCGS's diesel
generator cooling water systems are classified as Quality Group C
except for the engine mounted piping systems (such as the lube
oil headers, water headers, cylinder heads, etc). The engine
mounted piping systems are part of the diesel engine and its
auxiliary support sytems which, as stated in Section B of the
Regulatory Guide, are not covered by this guide. These systems
are manufactured to the manufacturer's proprietary design
requirements which do not necessarily ;.eet the requirements of
ASME Section III or ANSI B.31. However, the components used are
pressure tested and the manufacturing processes are monitored as
a part of the suppliers approved OA program, which addresses the
18 criteria contained within 10 CFR 50, Appendix B.

Additional quality assurance requirements invoked by the
applicant include:

'

periodic documented subsupplier audits (including planta.
visits),

b. review and approval of subsupplier OA programs and
manuals,

c. test and inspection audits, |

d. calibration of test gauges before and after use, and |

e. control of calibration records and acceptance devices. |

With the imposition of the above design, manufacturing, and
testing controls, the on-skid and off-skid piping and components
have been made to be equivalent to Quality Group C. This meets
the requirements in Section B of the guide to design, fabricate,
erect and test the diesel engine and its auxiliary support
systems to quality standards commensurate with the safety
function to be performed.

1.8-12 Amendment 6
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NUREG-0737, Item II.k.3.25 extends the requirements of
Position C.2.b by requiring demonstration that the consequences
stemming from a loss of cooling water to the reactor
recirculation pump seal coolers is acceptable following a loss of
power for at least 2 hours. NEDO-24951 (Reference'5.4-4)
confirms that the HCGS design meets the requirements of
NUREG-0737, Item II.k.3.25.

See Section 3.2.2 for further discussion and Section 1.8.2 for
NSSS assessment of this Regulatory Guide.

1.8.1.27 Conformance to Reculatory Guide 1.27, Revision 2,
January 1976: Ultimate Heat Sink For Nuclear Power
Plants

HCGS complies with Regulatory Guide 1.27. The ultimate heat sink
(UHS) is the Delaware River, which is a large, single water
source as defined by the Regulatory Guide. The service water
equipment required for the dissipation of residual heat is all
safety-related and redundant, with the exception of the service
water discharge piping outside of the reactor building. This
piping normally discharges into the circulation water system
(CWS). .However, if some natural or site-related event occurs and -

blocks the flow, there are rupture discs in the safety-related
portion of the service water discharge piping that allow the
water to be safely diverted onto and across the lower yard
surfacc area, thus complating the cooling loop cetween the UHS
and the plant.

For further discussion of the station service watet system (SSWS)
and the UHS, see Sections 9.2.1 and 9.2.5.

1.E.1.28 Conformance to Reculatorv Guide 1.28. Revision 2,
February 1979: Ocality Assurance Procra: Reautrements
(Design and Construction)

Although Regulatory Guide 1.28, Revision 2, is not applicable to
HCGS, per its implementation section, HCGS complies with ANSI
N45.2-1977 as modified and interpreted by Regulatory Guide 1.28.
The architect-engineer quality program for the design and |

iconstruction of safety-related items meets the requirements of
,

|
|

1.8-12a Amendment 6
9
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1.8.1.23 Conformance to Regulatory Guide 1.23 (Safety Guide 8),
Revision 0, February 17, 1972: Onsite Meteorological
Programs

HCGS complies with Regulatory Guide 1.23.

1.8.1.24 Conformance to Reculatory Guide 1.24 (Safety Guide 24),
Revision 0, March 23, 1972: Assumptions Used for
Evaluatino the Potential Radiological Consequences of
a Pressurized Water Reactor Radioactive Gas Storace
Tank Failure

Regulatory Guide 1.24 is not applicable to HCGS.

1.8.1.25 Conformance to Regulatory Guide 1.25 (Safety Guide 25),
Revision 0, March 23, 1972: Assumptions Used for
Evaluatino the Potential Radiolocical Consequences of a
Fuel Handlino Accident in the Fuel Handlino and Storace
Facility for Boilino and Pressurized Water Reactors

HCGS complies with Regulatory Guide 1.25.
.

.

1.8.1.26 Conformance to Reculatory Guide 1.26, Revision 3,
February 1976: Quality Group Classifications and
Standards for Water , Steam , and Radioactive-Waste-
Containino Components of Nuclear Power Plants

HCGS complies with Regulatory Guide 1.26, with the clarifications
outlined below.

PSE&G's position is that equipment that is important to safety is
safety-related and therefore does not distinguish between these
terms. PSE&G does recognize the need for the assurance of the
specified operation of certain non-safety-related structures,
systems and components, such as fire protection systems,
radioactive waste treatment, handling and storage systems, and
Seismic Category II/I items. Such assurance is documented
through the specification of limited quality assurance programs
(described in Table 3.2-1, footnotes (22), (50) and (52). In
addition, items designated "D+" in Table 3.2-1 will be included
in the QA program during operations.

The exception to Position C.2.b is that since the reactor
recirculation pumps do not perform any safety function and since
failure of the reactor coolant pumps due to seal or cooling water
failure does not have serious safety implications, the control
rod drive (CRD) seal purge supply and reactor auxiliaries cooling

1.8-11 Amendment 6

[['

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



HCGS PSAR 4/89 |

TABLE 3.2-1 (cont) Page 15 of 39 |

Principal
Quality Construc-

source Group tion OA
FSAR of Loca- Classi- Codes and Seismi: Require-

Sect iaa supply tion fication Standards Ca tegory ments Comme nts
can can can ts Es3 (v3

Principal Components

q. Auxiliary building control 9.2.7.2
area chLlled water system:

1. Chillers P B,G C III-3 I Y |
2. Cooling coils P B,C,G C III-3/4RI-410 I Y |
3. Pumps P B,G C III-3 I Y |
4. Motors P B,G NA IEEE-323/344 I Y |
S. Piping and valves P B,G,C C III-3 I Y t se tt *e 3

6. Tank, head P G C VIII-1 I Y

h. Potable & sanitary water system: 9.2.4

1. Pumps P 0,G,B,R D B31.1.0/ NA N taes |
Hyd.I

2. Motors P 0,G,h,R NA NEMA MG-1 NA N' |
3. Piping and valves P 0,G,B,R D B31.1.0/NSPC NA N |

1. Demineralized water makeup 9.2.3
storage 6 transfer system:

1 1. Tanks P T D API-620 NA N*
2. Puppe P T D Nyd.I NA N tass

3. Motors P T NA NEMA MG-1 NA 5' |
4 Piping and valves, reactor P C C III-3 I Y (*e3

1building penetration & isolation
5. Piping and valves, other P All D B31.1.0 NA N

III. jt andby Diesel Generator and
Auxiliary Systems

a. Fuel oil storage and transfer 9.5.4
system:

1. Storage tanks P G C III-3, N 195 I Y
2. Day tanks P G C III-3, N 19 5 I Y
3. Piping and valves, P G C III-3, N195 I Y (**8

|fuel oil system
4. Pumps, motor-driven fuel oil P G C III-3, N195 I Y

transfer

i

Amendment 5 |'
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TABLE 3.2-1 (cont) Page 16 of 39'

Principal
Quality Construc-

Source G roup - tion QA
FSAB ot Loca- Classi- Codes and Seismic Require-

Sect ion supply tion -fication standards Category ments Comments
(t) (2) (3) (S) (6) (73

Principal Compenents

5. Fotors, motor-driven fuel oil P G NA IEEE-323/344 I Y

transfer pump and standby fuel
oil rump

6. Pu mp, motor-driven standby P G C III-3 I Y

fuel oil
7. Strainers, fuel oil P G C III-3 I Y

8. Pump, engine-driven fuel oil P G NA Hyd.I I Y 'l

b. Diesel ger.erators P G NA IEEE-387/(**3 I Y

!.
c. Electrical modules with P G NA IEEE-279 /323 I Y

safety functions (873

d. Cable with safety functions P G NA IEEE-279/323 NA Y (ass

O. Lubrication system: 9.5.7

1. Piping and valves P G C III-3 I Y (*e)

2. Hent exchangers P G C III-3 I Y

3. Lube oil filter housing P G C III-3 I Y

4. Lube oil strainer housing P G C III-3 I Y

5. Heater P G C III-3 I Y

6. Lute oil makeup tanks P G C III-3 I Y

7. Pump, motor-driven prelube P G C III-3 I Y

keepwarm
8. Pump motor-driven prelube P G C III-3 I y

9. Pump, engine-driven lube oil P G NA (**8 I Y

10. Suction strainer, engine-driven P G NA (**3 I Y

lube oil pumps
11. Motors, prelube/keepwarm and P G NA IEEE-323/344 I Y

prelube pumps

f. Starting and control air system: 9. 5. 6

1. Pising and valves from P G C III-3 I y (es)

receiver to diesel and from
receiver to receiver inlet
check valve

2. Piping and valves, other P G D B31.1.0 NA N
f

Amerdment 6
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i

| 00ESTION 430.86 (SECTION 9.5.4) |

l
In the FSAR you state the fire protection systems for the' dieseli

'

generator fuel oil storage vaults are a manual deluge system and'Both system as well as theiran automatic CO, systems.
associated detection, alarm, and actuation systems are nonspfety

Therelated systems and are not qualified for seismic events.,

systems are seismically supported. Show that spurious actuation

of the CO, fire protection system will not affect diesel.-

generator availability and operability and describe the
procedures that will be used to preclude the inadvertant
operation of the manual deluge system from affecting diesel
generator availability and operability during accident
conditions.

|RESPONSE i

Even though the CO, system is not safety related, the CO, systems
serving the diesel generator fuel oil storage vaults have

~

seismically qualified components, such as the control panel,
master and selector valves, thermal detectors, electro-manual
pilot cabinets, and pushbutton stations, to avoid inadvertent'

discharge of CO, during a seismic event. (Reference
Section 9.5.1.1.4 and Figure 9.5-17)

To prevent inadvertent discharge of water from the manual deluge
systems during a seismic event, the outside screw and yoke gate
valve for each system is kept closed. Since the gate valve is $;

closed, the system can not discharge water unless the operator
manually opens the gate valve and the deluge valve.+T..: eper-ter

'

will 7:t ::terte +ha myntam unless there is a fica. In addition,

if the system has been actuated, the other three tank vaults and
equipment are available for use by the diesel generators.

.

I

l
'

,

!

\ /hI

430.86-1 Amendment 4I
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! OUESTION 430.87 (SECTION 9.5.4)
;

Assume an unlikely event has occurred requiring operation of a !

diesel generator for a prolonged period that would require l
'replenishment of fuel oil without interrupting operation of the

diesel generator. What provision will be made in the design of
the fuel. oil storage fill system to minimuze the creation of
turbulence of the sediment in the bottom of the storage tank.
Stirring of this sediment during addition of new fuel has the
potential of causing the overall quality of the fuel to become
unacceptable and could potentially lead to the degradation or
failure of the diesl generator. (SRP_9.5.4, Parts I, II, and
III)

l

RESPONSE

As shown in Figure 9.5-22, Diesel Engine Auxiliary Systems Fuel
Oil, and described in Sections 9.5.4.2, 9.5.4.2.3, 9.5.4.2.4,
9.5.4.2.5, 9.5.4.2.6, and 9.5.4.3 there is a duplex fuel oil
filter in the barge and truck fill line, and in the emergency
fill connection line. The filter prevents solid partic s or
debris from entering the diesel fuel oil storage tanks. 6

The diesel fuel oil storage tank design minimizes the possibility
of sediment being drawn into the pumps by a six inch projection
of the pump suction nozzle into the tank. The six inch
projection of the nozzle into the tank allows for approximatly

'

55 ft3 of sediment before reaching the top of the inlet nozzle.
Disturbances of the sediment will be minimal in the vacinity of
the pump suction nozzle since the diesel fuel oil storage tank
fill nozzle is approximatly thit 2y feet from the pump sucti
nozzle. g ggg#%W
The combined effect of the duplex fuel oil filters, pump suction)
nozzle projection, and separation of fill and outlet nozzlesgis
such that turbulance of the sediment, during fill operation, will
not cause sediment to be drawn into the fuel oil system, leading
to dearadation ar fail"r* of the diesel generator.
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.

QUESTION 430.88 (SECTION 9.5.4) )
|

Provide additional justification to support your statement in
Section 9.5.4.3 that sufficient additional fuel can be delivered
to the plant site by truck, or barge. In your discussion include
sources where diesel quality fuel oil is available and distances*

i

travelled from the source to the plant. Also discuss how fuel
'

oil will be delivered onsite under extremely unfavorable j
environmental conditions. (SRP 9.5.4, Part I) '

RESPONSE

dby diesel generator fuel oil storage tank fill connecti |

are 1 ed in Section 9.5.4.2.6. The total capac the
SDG fuel oil e tanks and day tanks is s

'

ent for seven
days of SDG operation e rated fu indicated in
Section 8.3 for a DBA and LO . In this period, additional
fuel can be delivered plant si truck or barge. The
supply depot is ed about 44 miles from ant in
Pensauk Under extremely unfavorable environ. .

ions, deliveries would be made by truck. ~~.

fI

430.88-1 Amendment 4 I

I
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HCGS FSAR

OUESTION 430 90 (SECTION 9.5.4~) l

Provide the source of power for the solenoid valve in the fueoil storage tank fill line, diesel engine motor driven fuel oil

booster pump and the motor characteristics,
i.e., motor hp.,
Also include pumpand frequency.

operating voltage, phase (s) Revise the FSAR accordingly.
capacity and discharge head.
(SRP 9.5.4, Part III)

RESPONSE is Non-Class IE.
The source of power for solenoid valve (SV-7534) h
However, valve HV-7534 has a manual override capability whick
allows manual operation for emergency diesel fuel oil tan sThe motor driven fuel oil pump
during an emergency condition.e fuel oil transfer pumps are powered from a Class IE power

Table 9.5-4 has been revised to include operatingan
and frequency of diesel fuel oil transfer pumpTable 9.5-4 provides theoured

voltage, phase (s)
and motor driven fuel oil pump motors.
diesel fuel oil transfer pump horsepower and capacity at rated-discharge r,ressu.re, and the capacity at rated discharge pressure
for the motor driven f el oil pump.

>

*

.

' -

$ W$ !$ ! *

Ik$ Y veM ,

3% k C c'.* 'N '.<

g'War b '
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Amendment 4
430.90-1

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



---_- -_ _ _ ____

! -

.

t
,

,

. - - -

.
:

co. ,o ... A z _. x g .4
|

pg . _ _ _ _ . . . . . .'

. . . _ _ _

... . :''::: ? jf .,eb N'| ! hYf'

je w'

.

M?kk 9 o S. 9, 2. 2 & 9.S4.34 &

k & .ss & 1/4.

.

4

o

0

9

i

4
*

>

-
,

.

*
-.-------------,--,,----..,,-e .,,n-. . ,,--.,._-,...,,,w ,--...--,,,--n----w------ -m-,..--------



_

,

. .c

. .
,

F

'N HCGS FSAR 1/84

i .E
*

One ac motor-driven standby fuel oil pumpe.

f. One duplex fuel oil pump suction strainer

One duplex fuel oil pump discharge' filterg.

h. One conservation vent with flame arrestor

i. One emergency relief vent

j. One fill connection duplex fuel oil filter
.

, '

k. One emergency fill station duplex fuel oil filter.
.

i
All equipment is mounted on the SDG skid, except for the storage'

tanks, the fuel oil transfer pumps, and the fuel oil day tank.
-

)
,

9.5.4.2.1 Diesel Fuel Oil Storage Tanks'

Each set of two storage tanks is located below its corresponding
SDG unit in a separate concrete enclosure at elevation 54 feet.
Each tank has connections for filling, venting, transfer pump
suction, overflow return from the day tank, instrumentation,
drain / sampling, and a manhole. The interior and exterior
surfaces of the tank are corrosion-protected by Carboline Carbo
Zine 11 coatings. An elevated platform is provided over the tank
for easy access to the instruments and the manhole.

Each set of storage tanks can. store a quantity of diesel fuel oil
that is sufficient for 7 days of continuous operation of one SDG
unit under rated full operating load..

'

;g, J

Diesel Fuel Oil Transfer Pumps

A 4s.J y, w a A o.1 m S W9.5.4.2.2 oil smh e.y-
n;m .

tranfIYrpumpisprovidedforeachfueloil
Onedieselfuejl61Istorage tank.a Each pump can transfer fuel oil to the day tank
:nr u:.- ::r ost dis:nzrre .:ne. This pump, mounted outside the !

:_r :rr head 'NPSP.' tha :: (-- "r
. : .- : ::. :

ic :t.s. r.i t./_.. :.: . . I E. .; .r .::L ed celow the octtom cf

9.5-75 Amendment 4
,

?
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,

the storage tank so that the pump impeller remains continuously
flooded. Operation of the transfer pumps is automatically

|controlled by a high-low level switch on the fuel oil day tank.
Either transfer pump can refill the day tank, and operation is

Iautomatically alternated for even pump wear. Because the,

capacity of the transfer pump is greater than the fuel
consumption of the diesel engine, it can supply fuel oil to the
engine and simultaneously increase the inventory of the day tank.

i

9.5.4.2.3 Standby, Diesel Generator Fuel Oil Day Tanks

Each day tank contains sufficient fuel oil for 1-3/4 hours of
continuous operation of the diesel engine at rated full load.
Under normal conditions, fuel oil in the day tank is
automatically replenished by either fuel oil transfer pump from
either fuel oil storage tank. The day tank is located in the FDG'

room so that fuel oil flows by gravity to the fuel oil pumps to
maintain a flooded pump suction. The day tank has connections
for filling, overflow to the storage tanks, recirculation from
the fuel injection system, venting, instrumentation, drain to the
storage tanks, a drain for drawing off accumulated water, and an s

'

inspection, and sampling port. ~ w)

M9.5.4.2.4 Standby Diesel Gen a Fu 1, Oil mgs A

gine-driveh fue1 o D N:p and anp +3 g W~_
** 2:wsy @ cL*~d-_

_

Each SDG is provided with an
These pumps take suction from aacmotor-drivenfueloilpumb.$1owsthroughthisheaderbycommon header. Since fuel o

gravity, both pumps stay continuously primed. A shutoff valve,

locked open, is provided on the suction header to allow for
maintenance er repair of the fuel oil pumps. Since the fuel oil

;

pumps operate in parallel, a check valve is provided on the'

discharge line of the motor-driven pump to prevent recirculation
'; when this pump is not in operation. The motor-driven fuel oil

pump is automatically energized by low pressure.in the fuel oil
.

supply header and deenergized when pressure has returned to
! normal.

9.5.4.2.5 Filters

The system includes a 40-micron particle retention duplex
strainer on the pump suction header, and a 5-micron-particle
retentien duplex fi' sr er the pump discharge header.

i

!

|

i
9.5-76 Amendment 4
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OUESTION 430.92 (SECTION 9.5.4)
In Section 9.5.4.2.2 of the FSAR you state that "Either transfer
pump can refill the day tank, and that operation is automatically

'

Provide the following
alternated for even pump wear".

Provide a detailed description with the aid of system
schematics and logic diagrams of the automatica.
alternations control system for the fuel cil transfer
pumps.

If tank standing time for sediment control during
refilling is to be used to resolve the concern ofDiscuss how the automatic alternation

|

b.
;

Request 430.87. control system for the transfer pumps will be bypassedThe discussion should
to allow for sediment settling.
include the necessary procedures for the manual and/or(SRP 9.5.4,automatic operations of the pumps.
Parts I, II & III)

.

RESPONSE

The electrical schematic and control logic diagram for
p the diesel fuel oil transfer pump controls areThe relays and

a.
430.92-1 and 430.92-2. -shown on Figures

dmces g -
listed below perform the following functionuj

-

!

FTC = Day Tank Level Control
FLA = Day Tank Back Up Level Control

*

SEX e Diesel Generator Emergency Stoo utomaticrelays ano contacts which perform%
ating function.CR5 -

CR6
'

iNMer M
' Manual (HAND ation bypa he alternating

ratedch allows both pumps tofunct taneously or out of sequence.A ..

Provisions for tank standing time for sediment control
are considered in response to Question 430.87.b.

>

,

r-
0 3 -

| h (, ; & /l| |,

0. ,.

| b &b|5A : ,

i
-

!

-

. _

Amendment 4!

430.92-1

'
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QUESTION 430.93 (SECTION 9.5.4)

You state in FSAR Section 9.5.4.2.6 and show in Figure 9.5-22
that a common normal and emergency fill line for all the fuel oil

This is acceptable as stated instorage tanks is provided.
Section 7.5 of ANSI N-195 provided that the requirements ofSection 7.3 requires that
Sociton 7.3 of the standard are met." provisions shall be made to allow refilling the pupply tanksThe common truck fill connectinafter a design basis accident."
does not meet this requirement since a design basis accident such ,

'

as a tornado missile or pipe break could damage the connection
thus preventing refilling the tanks. Also a fire in one D/G
storage tank room would result in the inability to refill the
other storage tanks or result in flooding the damaged tank room
with fuel oil during refilling. This is unacceptable. We

require the following
An alternate means of refilling each of the diesela. generator fuel oil storage tanks following a design
basis event.

Since the common fill line appears to cross all theb. fuel oil storage tank room provide isolation valves on
the common fill line on both sides of the fuel oilstorage tank room walls to isolate all the tanks.

(SRP 9.5.4, Parts II & <

Revise your design accordingly.
III)

'

RESPONSE

The diesel fuel oil storage tank fill lines area.
provided with an emergency fill conaection, as
described in Section 9.5.4.2.6. The emergency fill
connection and the associated diesel fuel oil transfer
piping downstream of the normally closed valve 0-V-010,
as shown on revised Figure 9.5-22, are seismically

This piping is also located in the SDG areaanalyzed.of the auxiliary building, which is designed to Seismic
Category I requirements, reference Section 9.5.4.3.,

The piping, including the emergency fill connection is
protected from tornado missiles and pipe breaks as
described in Sections 3.3, 3.5 and 3.6 respectively.

AU8I##~AThe common fill line and individual fuel oil storageb. tank manually-operated fill valves are located outside
Thethe diesel fuel oil storage tank enclosures.

location of the common header and the individual tank
1

fill valves in the corridor outside the diesel storage '

tank enclosure is 3 feet 6 inches from the wall of theThe enclosure is designed as a fire barrierenclosure.
in accordance with Section 9.5.1.1.10. The diesel fue)

/' Amendment 4430.93-1
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' oil storage tank enclosures are provided with fire9.5.1.1.13. Theprotection in accordance with Section
system design normally has all of the tanks isolated
through normally closed fill valves. Fire protection

boundaries are shown on Figures 9.5-1, 9.5-2, and
9.5-3.
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! .OUESTION 430.94 (SECTION 9.5.4)

In Sectior 9.5.4.2.6 of the FSAR you state that the emergency
flood protected truck fill connection for the fuel oil storagel tion
. tanks is located inside the auxiliary building at E evaIn Section 3.4, Table 3.4-1 you

.

l 102 feet (plant grade level).
state that the design flood elevation for the D/G building isProvide120.4 feet with the still water height at 113.8 feet.,

the following:

Describe or provide adequate drawings to show the
location of the emergency fuel oil' storage tank filla.

connection.
:

Assuming the emergency fill connection must be used toDescribe how fuelb. refill the fuel oil storage tanks.
oil will be delivered to the site during floodr

conditions and describe the procedures that will be,

used in refilling the storage tanks during flood,

conditions and non-flood conditions.
The procedures'

should include fuel hose routing and fire watcher.+

Describe how flood water is prevented from entering'the(SRP 9.5.4,
.

c. building during refueling operations.'

_ Parts I, II & III)

RESPONSE
1

The diesel fuel oil emerr ncy fill line is located in thej
auxiliary building at floor elevation 102 feet-0 inches and aThe emergency diesel

i center line elevation of 106 feet-6 inches.
fuel oil fill connection is located in an area which is flood!

protected by the auxiliary building main service entry doors.!

The location of the diesel fuel oil connection is shown onreference figure 1.2-35 for location relative to
)
] -

|
Figure 430.94-1,
watertight door.

j

The diesel fuel oil tanks are designed for a seven day supply
with the diesel generators operating at full capacity, referenceIt is not anticipated that localized floodingj

Section 9.5.4.3.will prevent refueling from occuring at some time during thisI

System operating procedures (SOP) will address the>

refilling of the storage tanks from any fill connection andperiod.
include proper fuel hose routing and the establishment of a fire;

Abnormal operating procedure, acts of'

watch, when necessary. nature, shall provide direction to the operator as to which SOP!

These
is to be used, dependent upon environmental conditions.,3 refecco;

anu,a y 1985. Aob0thqqlli procedures will be in place by

O|"'rI} f et tw
|

t!"* bmct mp.s ase, ea quescim y3o. 88 N|*" *^ A''''S
& NGGSco;} de &e

, ' s-o

1 Leakage through the door seals is removed by drainage systems in
the building. The flood doors are capable of withstanding the ;

flood height as described in Section 3.4 and Table 3.4-1. j

_ - _ - - - - - _ - - - . - _ _ . - --- --
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.QgESTION 430.95 (SECTION 9.5.4)
,

In Section 9.5.4.2.6 of the FSAR you state that " Diesel fuel oil
'can be transferred to the auxiliary boiler fuel storage tank
through a one-way common line that is connected by a normally
closed manual valve branched off of each fuel oil transfer pumpInsufficient information is provided in thedischarge lines"r However
FSAR on the line connecting to the auxiliary boiler.
from'the information provided, a failure of this line or_theinadvertent opening of the isolation valve could contaminate the|

i

diesel fuel oil by siphoning action from the auxiliary boilerj (fuel
4 storage tank which appears to be at grade elevation 102'

'

oil storage tanks are at elevation 54') or jeopardize theavailability of the diesel generators by depleting the seven day
!

)
These are unacceptable conditions.J fuel oil storage capacity.

It is our position that the connection to the auxiliary boilerfuel oil storage tank be either remcVed from the diesel generator
'

fuel oil transfer system or justify the necessity of this
connection between the auxiliary boiler and D/G fuel oil system* -

(SRP 9.5.4, Part III).:
i ,

% RESPONSE
,

'

The diesel fuel oil transfer line.from the diesel fuel oil
;

s~

storage tanks to the auxiliary. boiler fue1 oil storage tank is
required for the following reasons:

; <

regulatory requirements require the complete drainagei

of the diesel fuel oil storage tanks periodically,1 , a. ,

,

provide capability of draining the diesel fuel oilb. storage tanks for maintenance and/or inspection,

provide capability to drain possibly contaminated
,

c. diesel fuel oil.'
-

The piping for triansfering diesel fuel oil to the auxiliary
boiler fuel oil storage tank has a mininum of 6 valves in the!

line from the titansfer line of the diesel fuel oil storage tanksi

to the auxiliary boiler fuel oil storage tank.,

;

e n meer,of :h e (3) norma 11 e ed valves : one f 'T r

~7

j lo. osed, alv and two ( chec valv nster 1 o/
,

|
d

er fuel clil back
wil preve on ng of th au

; the diesel uel ot 4s i one the valvps is
n mize e possibil$ty of el

oi b vertently t nsferre om the standby eselin verta 1 , an
i

t
I

.

; aka.
,

1w.1;'g;kkg &_ ~i-- _... u
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0 Y Wab Jgq
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|
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OUESTION 430.96 (SECTION 9.5.4)

The came line described in Request 430.95 above is used as a
means of replenishing the day tanks of any diesel generator from ')the other D/G fuel oil storage tanks. This is an ac:eptable

|The figures provided inthe FSAR do not show whether thisdesign.is located in the diesel generator rooms or the fuel oil storage
tank vaults. In either event damage to this line could result in
flooding of any one of the rooms with fuel oil, thus creating a
fire hazard and possible loss of more than one diesel generator. !

It is our position that isolation valves ,

This is unacceptable. !similar to the ones required in Request 430.93b be provided in
|

this line. (SRP 9.5.4, Part II & III)
i

RESPONSE
in the dieselThe portion of the diesel fuel oil transfer piping,

generator area, used to transfer diesel fuel oil to the auxiliaryboiler fuel oil storage tanks or another diesel's fuel oil day
tank is scismically analyzed. The piping is routed through

Thecompartments that are separated by ftre boundaries. ,

consequen.es of a pipe break in any one of these compartments
The rooms arewould only affect one diesel generator unit.

provided with oily waste drains to minimize the effects of
spillage.

The piping outside the diesel generator room is located in areas *

covered by fire protection, in the auxiliary building diesel
9.5.1.1.10 and response

I generator area, as discussed in Sectionto Question 430.99 which references figures covering these areas.

Diesel fuel oil transfer piping from the diesel fuel oil storage7 tanks to the auxil.ary boiler fuel oil storage tank is not
normally pressurized piping and has the capability of beingThe piping is also isolated from the linedrained after use.from the diesel fuel oil storage tank to the fuel oil day tank by
a normally locked closed isolation valve.

Addition of another isolation valve for this case would notincrease the reliability of the system and in f act vould decrease
to otherthe flexibility of the design to cross-transfer futi

tanks when any of the tank vaults become inaccessible.i

!

.
430.96-1 Amendment 4
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'

OUESTION 430.100 (SECTION 9.5.5) .-

Section 9.5.5 indicates that the function of the diesel generator"

cooling water system is to dissipate the heat transferred through
the: 1) engine water acket, 2) turbo-charger 3) engine air water -

-

bearin and 5) governor lube oil cooler. Provide T

coolers, 4) :., 4

information on the individual component heat removal rates
(But/hr), flow (lbs/hr), temperature differentials (SF),. inlet

-

and outlet temperatures (*F) and the total heat removal rate
'

Also provide the design margin (excess heat removalratquired. i

capacity) included in the design of major components and
su systems. (SRP 9.5.5, Parts II & III).

RESPONSE . .

As described in Section 9,5.5, the diesel generator cooling water
system ia comprised of the following two cubsystem: .

# T. Jacket water cooling loop . -

.

O Intercooler and inject [or cooling loop (provides cooling to
.

:

bearing and combustion air)turbo-chargery
Tables 9.5-6 and 9.5-7 have been revised to include the requested
information on the respective heat exchangers. Total design heat ;

removal rate for these heat exchangers is 8,530,000 Btu /hr. Both F

of these heat exchangers and the safety auxiliaries cooling
system are designed to remove 110% of the design rating heat - ~

load. . ,

-
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#
OPERATING DESIGN

---

- - - - -

CONDITION CONDITION
..:_

. _ . . . _ _ _ . . _ _

Intercooler Water Heat Exchanger
Heat load (BTU /HR) 3.118,000 3,732,000 _._ . . I

Raw water flow (GPM) 1176 1176 ;. _ . . _ _

'

R.W. inlet temp. (*F) < 95 95
R.W. temp.diff.(*F) 5.3 6.5

__

- ~ ' ~ - ~ ' -

The intercooler water heat exchanger is designed to dissipate the heat from
~'"

- - - - -

the combustion air coolers and the generator bearing.
--

... ._.

' --

_ . . _ -

Jacket Water Heat Exchanger
Heat load (BTU /HR) 5,412,000 5,953,000

~~

Raw water flow (GPM) 1176 1176- ~~

R.W. inlet temp. (*F) < 100.3 101.5
R.W. temp. diff. (*F) 9.2 10.2

' ~ -

- - - - - " -

The jacket water heat exchanger is designed to dissipate the heat from the --

engine water jackets, turbocheirger and governor !ube oil cooler.*

--
..... .-

.

.

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

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

_. _ _ _ _ . _ . .
,

.-..._. ._ _ _.\
_ _ _ _ _

.

--
__

__ _ _ . _
__ .

. . . _ _ .
__

__ . . . . . .

&
2n-

_ _ _ _ _ _ . . . . . . _ _ . . _ . . _ _
_ _ . . . . .. ._
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|

{ OUESTION 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 oil 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 I

The interconnecting piping (SACS water side) between the
intercooler heat exchanger, jacket water heat exchanger, and lube i

oil heat exchanger, is moderate energy piping and is designed to |
J

Seismic Category I Criteria. As discussed in Section 9.2.2, '

during an LOP /LOCA each of the two SACS loops provide _ cooling to ~

the two diesel engines dedicated to each loo However, II one /
tiie twe diese engines dedicated to

{oftheloopsisinoperative,this loop will be re-aligned to the operating loop by manually
opening the valves in the intertie lines.] It a pipe break occurs

i

rIn the interconnecting piping oetween tne 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 piplng will cause loss of cooling
water supply to only one diesel engine. Loss of cooling water 7'
will result in shutdown of this diesel engine. However, as

stated in Section 7.5.5.3, since only three of the four SDGs ar l'required for safety loads, failure of the SDG does not preclude
safe shutdown of the plant following LOCA/ LOP. j

j.

'

\ / .

l /
.

/;! -
'

@g Y'"f"*"- ,/ 1

k'

c

e

| 5

b
430.101-1
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l

00ESTION 430.104 (SECTION 9.5.5)

Describe the instrumentation, controls, sensors and alarms
provided for monitoring of the diesel engine cooling water system
and describe their function. Discuss the testing necessary tc
maintain and assure a highly reliable instrumentation, controls, |

sensors, and alarm system, and where the alarms are annunciated. i
Identify the temperature, pressure, level, and flow (where j
applicable) sensors which' alert the operator when these ,

parameters exceed the ranges recommended by the engine ,

manufacturer and describe what operator actions are required |

during alarm conditions to prevent harmful effects to the diesel ;
'

engine. Discuss the systems interlocks provided. (SRP 9.5.6,

Part III) |

[

RESPONSE ,

I

T instrumentation, cont sensors and alarms are descri d
,

in ion 9.5.5. The sting of i engine instrument ion

and con 1 will be p formed using writ procedures in

accordance th the requencies specified i he Hope reek
Technical Spe i tions. Th'ose items not cov ed that'

section will b ed in accordance with other tten
procedures. arm 1 tions are discussed in et 8.3.1.1.3.
Section 9. .5.5 has bee evised to identif he tem ture,

pressur , and level parame s which aler the operator en the
manuf turer's recommended ra are eeded, and also,
inc de the system interlock. r action during alarm -
co ditions will be addressed by th roprirte alarm response

,

procedure, OP-AR.EG-XXX series. vaila e January 1985.,

[nik k bW
:

I

4

/s-

s

430.104-1 Amendment 4
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H;GS FSAR 1/34 ,

1

00ESTION 430.112 (SECTIONS 9.5.5)
ow line off ofFigure 9.5-24 of the FSAR shows a 1-inch over

the expansion tank. A description is provided as to its routing,*

and its connection'its classification (Seismic and quality group)
to any other systems in the diesel generator room (drain system,Provide the Seismic and quality groupsump, etc.,).classification and the routing of the overflow line from theDiscuss the effects of a line |

expansion tank to its end point. break on the operation of the diesel generator or on any D/G|I

auxiliary equipment. (SRP 9.5.5 Parts II and III). ;

,

.

RESPONSE
8p -

I The expansion tank overflow line is seismic Category 1, ASME B&PVRouting from the expansion tank toCode, Section III, Class 3.
the eauipment drain is all within the related diesel generator
camnartment.A Water from the overflow line flows into an

t
n which leads to the plant oily water wasteequipment

collection system. The ;;eigrrrt dreir erf *ha ai'f ;;;.. -.;t; kA line break in thz expansion:y;;.e; sa nen ;;f;t, . 1-ied.tank overflow lina will have no effect on the operation of the
f corresponding diesel generator or on any diesel generator

Any water accumulated in a rupturedauxiliary equipment.
overflow line will be routed to one of two floor drains present
in each diesel generator room. -Both floor drains, which arein the overflaw J
adequately sized to handle any water accumu =**d

ereisnoIE]line, are routed to the oily waste system.
in tne area netween the overisow ine and theequipment located

floor drain no IE equipment g e affected by a line break.
f Us

|

.

'

/

430.112-1 Amendment 4

1

!
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HCGS FSAR 1/84

OUESTION 430.115 (SECTION 9.5.6)
,

Describe the instrumentation, controls, sensors and alarms
provided for monitoring the' diesel engine air starting system,
and describe their function. Describe the testing necessary to
maintain a highly reliable instrumentation, control, sensores and
alarm system and where the alarms are annunciated. Identify the

temperature, pressure and level sensors which alert the operator
when these parameters exceed the ranges recommended by the engine
manufacturer and describe any operator actions required during
alarm conditions to prevent harmful effects to the diesel engine.
Discuss system interlocks provided. Revise your FSAR
accordingly. (SRP 9.5.6, Part III)

RESPONSE

The instrumentation controls, sensors and alarms are described in
Sections 9.5.6.3 and 9.5.6.5.

'

For the testing frequency and where the alarms are annunciated
see response to Question 430.104.

-

nly pressur ontrols re utilized n the starting ai system;

t erature and eve sensors are not ppli ble.

As des ibed in c n 9.5.6.3 a low sure alarm e h of

the air ain alerts operator syst troubl in th

control r Safety rel valv on the re iv s/ air tra ns.

protect e stem from over urization and rator acti- is

not te ired protect the g during a oubl larm

(Ref ence Sect n 9.5.6.3 . The tem is interlock with the
en ne barring ge to pr vent inadver t start attempt while

the unit is under ma ntenance.

Ja>& Rk

Y?

430.115-1 Amendment 4

- _ _ _ _ _ _ - _ __
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,

OUESTION 430.116 (SECTION 9.5.6)

Expand your description of the' diesel engine starting system.
The FSAR text should provide a detail system description of what
#s shown on Figure 9.5-26. The FSAR text should also descri6e:
1) components and their function, 2) instrumentation, controls,
sensors, and alarms, and 3) a diesel engine starting sequence.
In describing the diesel engine starting sequence include the
number of air start valves used and whether one or bceth air start
systems, are used. (SRP 9.5.6, Part III)'

,

RESPONSE

Section 9.5.6 2 has been revised to provide the requested
information. .
Ser% q.s.s.1. M 1& wndadk &

W A. .
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i
the compressor when normal pressure is reached. When the SDG is

| on the br.rring gear, an interlock prevents an inadvertent startof the engine. % & s d Q , D f 4 ; , Q 4 m i .feeAuf ;j
eat / ena 44,,L .$0taf &SQc&esst yh &w & a .g w% .x4xe M Aee,.v. LW , .tlZ.ilaler. s%p-

>

'

! "

She normal diesel air start utilizes both air start headers and T
bo'th air receivers. g.

*
*

The starting and control air system is designed such that one
'

receiver supplies starting air to one bank of cylinders, and the Y,

other receiver supplies starting air to the other bank of 1

cylinders. The air headers are normally not connected together. -

The SDG can be started using only one receiver and one bank of '% ?u

;s kcylinders. Therefore, if one receiver or the piping from the +receiver to the cylinder bank should fail, the operation of the -

'

SDG would not be affected.

D SThe starting air system is also connected to the air shutdown
d. Ptank. The tank is actually an enlarged 6 inch section of ASME ( )?*pipe in the air start supply piping on the engine skid'which

<

laserves the sole purpose of closing the fuel racks to shutdown the p'
.

engine on a stop signal,
I N

9.5.6.3 Safety Evaluation h $- A

h k
'

PSafety-relat'd components of the SDG starting'and control aire
system, including supporting structures, are designed to Seismic

'

f) 1
,

Category I requirements as defined in Section 3.7. The system is '
located in the SDG area of the auxiliary building, which is

\
.

$|)
designed to Seismic Category I requirements as discussed in "

hSection 3.8.4. o ,

(fThe SDG starting and control air system is designed so that
failure of any one active component does not result in the loss
of starting air to any SDG. Therefore, failure of any one (P *,
component of the SDG starting and control air system does not j

preclude safe shutdown of the plant following a loss-of-coolant 1
taccident (LOCA) and/or loss of offsite power (LOP). See

Table 9.5-10 for the failure modes and effects analysis of the i; ?
p4system. .

Each SDG set is located in the auxiliary building, which is
protected against the effects of natural phenomena such as

; tornadoes, hurricanes, and floods. Evaluation of the SDG
,

9.5-90 Amendment 4
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|
OUESTION 430.117 (SECTION 9.5.6)

,

i

Discuss the procedures that will be followed to ensure the air
dryers are working properly and the frequency of
checking / testing. (SRP 9.5.6, Parts II & III).

RESPONSE

Peri ic (pr tive) m nance w e performed ed el
Systen ea tart s to ensu proper opera .

y ti will be rformed i ccordance wi apter 1
Tec teal S afications.#

[nd 0 S** 1

.

'

- m?"'' -'

e-

Proc.edure. 14D - PM.WT - 0o7.(9) , S taEq AG hrtem

feev.<tive. Maiaten. c. pr.e.edue pr.vi2ec insbe+: ins

L A deyee. of y 1 2 % refsl6tl.hfor mantdini,3 a.

p m av av , r,, tue a, set %,we .srw3 ,
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90ESTIDW 430.120 (SECTION 9.5.6)
Section 9.5.6.2 of the FSAR defines the air starting system for
your plant as a high energy system. A high energy line pipe
break in the air starting system of one diesel generator, plus
any single active failure in any auxiliary system of any other
diesel generator will result in loss of sufficient onsite AC
9 power so that the plant cannot safely shutdown. This is
unacceptable. Provide the folltwing informations

a. Assuming a pipe break at any location in the high
energy portion of the air start system, demonstrate
that no damage from the resulting pipe whip, jet
. impingement, or missiles (air receivers, or enginer
mounted air tanks) will occur on any of too four diesel
generators or their auxiliary systems.

b. Section 9.5.'6.2 states that the air receivers, valves,
and piping to the engine are designed in accordance
with ASME Section III Class 3 (Quality Group C)
requirements. This is partially acceptable. We
require the entire air starting system from the.
compressor discharge up to and including all engine
mounted air start piping, valves and components be
designed to Seismic Category I, ASME Section III
Class 3 (Quality Group C) requirements. Show that you
comply with this position. (SRP 9.5.6, Part II and
III) .

RESPONSE

See response to Question 430.82 (Section 3.6.1.2.1.19) for a
discussion on the affects of a pipe break in the high energy
por f the air start system."

j

All of the air start piping, valves and receivers from the check
valve on the air receiver inlet (including the check valve) to
the air start solenoid valve on the engine are designed to
Seismic Category I ASME Section III, Class 3 requirements. Refer!

to Figure 9.5-26 for component descriptions.

The compressor, air dryer, and piping up to the air receiver
inlet check valve are not built to meet ASME code requirements
because they do not serve a safety-related function. The air;

start valves, air distributors and the diesel engine cylinders
are all pressure retaining parts, downstream of the air start
solenoid valves, which do serve a safety-related function and are
not ASME code items built to Seismic Category I requirements.
These are specialty items that are not available as ASME
components but which are built to the SDG manufacturers own
critical specifications (see Table 3.2-1, Item XII.b.)

.\ $ 9:W2,
430.120-1 Amendment 4
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'

430.122 (SECTION 9.5.6)00ESTION
:

You state in Section 9.5.6.2 of the FSAR that each independent
starting system is designed to be capable of starting the engine'

five times from a pressure greater than 320 psig without
recharging the starting air tanks. No information has been

*provided on system pressure alarms, compressor cut-in or cut ~-out.| *

Provide the following.
Expand Section 9.5.6 of your FSAR to clarify thea. statement regarding the capability of the air start
system of five starting cycles without recharging theA successful diesel generator start isair receivers.defined as the ability of the air start system to crank
the diesel engine to the manufacturer's recommended
RPM, to enable the generator to. reach voltage, <

frequency and begin load sequencing in 10 seconds or
less. With th'. receiver at the low pressure alarm
setpoint and wi nout recharging provide a tabulation of
receiver pressure and diesel engine starting times forIn addition,each of the five consecutive starts.describe the sequence of events when an emergency start

State whether the diesel engine crankssignal exists.
until all compressed air is exhausted, o~r cranking

| stops after a preset time to conserve the diesel
Describe the electrical features'

starting air supply.
(including interlocks) of this system in Section 8.0 of'

the FSAR (in the appropriate subsection).

Provide the pressures at which the following alarms and i
b.

controls actuate: low pressure alarm, low low pressure
alarm, high pressure alarm, air compressor cut-in and
cut-out pressures, and all relief valve settings.

)

Verify that the low pressure alarm setpoint indicates |c. to the operator that the compressor is not maintaining
'

system pressure and that at this setpoint the system
pressure and capacity is sufficient to start within
10 seconds the diesel generator five (5) times.
(SRP 9.5.6, Part II)

| RESPONSE

Section 9.5.6.2 has been revised to define the starting sequence,'

starting cranking cycles, system interlocks, controls setpoints,
and alarms. ,

|The basic control sequence is that the compressor cycles on at
380 psi, decreasing pressure, and off at 425 psi, increasing

The low pressure alarm, to the remote panels and thepressure.control room is set at 325 psi decreasing pressure and there is

430.122-1 Amendment 4
i

,

. .. - - - . _ . . _ .-
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'

. 1

There is no high pressure alarm;.

no low-low pressure alarms.
however, the receiver safety relief valves relieve pressure at
475 psi.

The five starts, each in under 10 seconds at the low alarm set
point condition (325 psi) was not verified in the shopHowever, sufficient data exists from these *
performance tests. tests to show an adequate air supply exists for five starts in

Using the shop performance test data for the
~

<

under 10 seconds.first D/G test unit (equipment No. IDG400) which is typical of-

all the units, two tests were performed to demonstrate receiver
capacity.

The first test verified the normal starting air sequence of both,

receivers and both air header banks to start the engine from a
fully charged condition (425 psi) for five successful (each under
10 second) starts without recharging the receivets.

-

|
The second test simulated a $.ailure of either one of the I

receivers and it's associated air header bank.
The engine was

|started as often as possible using only one receiver and it'sThe lassociated air header bank without recharging the receiver.430.122-1.
results of both of these tests are tabulated in TableFrom the results of the five normal starts test only two of the
starts occurred under the low alarm setpoint (325 psi) but each

i
of these starts were well under 10 seconds.

Taking the other

test data for the " degraded" condition (only 1/2 of the starting
air capacity case) we see nine consecutive successful starts were
made below the low alarm setpoint using either the right air bank
or left air bank. As indicated by the tabulated data in
Table 430.122-1 two or three of the starts for either bank were
in 10 seconds or less. L&M
The test data also shows that rir' rf t" four starts e esing the " compressor on" set pointachieved in under 10 secondsWe can conclude that with both receivers in service,(380 psi).which is the normal design condition, the total number of starts
would easily meet the five starts each in under 10 seconds
criteria. .u.. u h _a. W

e p . p a . u g . u a m e. m i. mg
u~ -e * 6 u- x my w w

9ai~t 4. & ,-s%h.4 & c & pc4/AQ A

(
r 4# @ - e g.4 m se.Ad<:5 w i 4

& %. M xLAdv A m n & & i
\, M% .a y~4,,%,u m ;2,&',7 $--

'

I' u<~t M L .A+p . ns n m A
z/f'\i

. . - , _ _ . _-- -- - - _ _ _ _
_ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ . _ _ _ .



_ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ - _ - _

. . .

|.: .. .

.

'
.

1
.

N d 8 cou4 / Je. s.g.83Al/
.

'STArr v.o. SmRr(PSL) FINISH (P50 STAGtr TitkE dEC)
.

6 255(-A10$ 229 609 8.B

7 2296alo$ 2% Go.5) 9. 3

8 2%(-A 10%) 18 5 (+o.Q 9.9

|
-

G ,1 . f._d M ,24 pmet M w h |

,

JL W Mag - y rr . 9 L
1 6 fd M & A M $$

A M JLa ML m g
'

No w & . c. L M , B-J N e > >O \

t

SWh N pevo s

A.

s u +stg//fyse ts d.va y e,a.,, A den.at~t
is ander s m/ua.t.'on by ME4 4- du--five sin d cagabt

erall terof enende- (f. A pe% +1aX deb .'~<.J.A e ffe e t s + ov j
rahs bi /!+y .

i

i

. . - - - _ . __



*

..
i

~. \ < = -

.

1/84
HCGS FSAR

| ,'
|

TABLE 430.122-1*

DATA EXTRACTED FROM COLT INDUSTRIES TEST REPORT DATED 2/82

Test Start No Start PSI Finish E11 Start Time
_

!-

1 425 psi 380 psi 7.6 sec.

l -A) Normal 380 psi 340 psi 7.8 sec.
2Sequence 340 psi 305 psi 8.0 sec.
3
4 305 psi 275 psi 8.1 sec.

5 275 psi 255 psi 8.4 sec.

B) 1 Receiver Out

A Header . 1 425 psi 365 psi 8.9 sec2 Cases:

(B Header) (425 psi) (365 psi) (8.7 see)
-

2 365 psi 320 psi 9.2 sec'

(365 psi) (325 psi) (9.2 see)
3 320 psi 285 psi 9.6 see*

(325 psi) (290 psi) (9.1 sec)
4 285 pst 250 psi 9.9 sec

(290 psi) (260 psi) (9.6 see)
5 250 psi 225 psi 10.3 see

(260 psi) (235 psi) (9.8 see)
-

6 225 psi 205 psi 10.8 sec
(235 psi) (215 psi) (10.3 see)

7 205 psi 180 psi 11.3.sec
(215 psi) (190 psi) (10.7 see)

8 180 psi 160 psi 11.9 see

(190 psi) (170 psi) (11.1 sec

9 160 psi 145 psi 12.6 see
(170 psi) (155 psi) (11.3 sec,

10 145 psi 130 psi 14.2 sec

(155 psi) (140 psi) (12.3 sec)
11 130 psi 115 psi 15.6 sec

(140 psi) (125 psi) (13.6 sec)
Failed

12 115 psi (Failed)
-

(125 psi) -

.

Amendment 4
!
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OUESTION 430.125 (SECTION 9.5.7)

For the diesel engine _ lubrication system in Section 9.5.7 provide
the following information: 1) define the temperature
differentials. flow rate, and heat removal rate of the interface
cooling system external to the engine and verify that these are
in accordance with recommendations of the engine manufacturer;

. 2) discuss the measures that will be taken to maintain the
I required quality of the oil, including the inspection, frequency

of inspection, and_ replacement when. oil quality is degraded;
3) describe the protective features (such as blowout panels)
provided to prevent unacceptable crankcase explosion and to
mitigate the consequences of such an event; and 4) describe the
capability for detection and control of system leakage and the
frequency-it will be checked. (SRP 9.5.7, Parts II & III)

RESPONSE *

1) Flow rate and heat removal rate of the safety auxiliaries
cooling system (SACS) is provided in Table 9.2-4. The
maximum cooling water inlet temperature to the diesel
generator skid is 950F as given in Table 9.2-3. The outlet
temperature will vary with the actual heat load and actual
inlet temperature of the cooling water. It has been
verified that these parameters are in accordance with the
recommendations of the diesel generator manufacturer.

.

2) quality of the diesel generator lube oil will be
main d by complying with the surveillance stand set

| by t ? man a eturer. While the diesels are ru g the oil
'

4 level will be c ed in the lube oil sum ake-up tank,
and rocker arm lube ank, in acc nce with the plant
operating procedures. Whe el is checked the oil (-
will also be checked for r fuel contamination.

.

Dilution can be sus when low o ressure exists, and

| blue-grey exhau moke may indicate exce lube oil_

consumpti gradation of lube oil quality w
i nece te lube oil replacement. Periodically samp of
I e oil will be sent to on oil company for analysis.

3) See response to Question 430.i34.
,

4) Lube oil system leakage is detected by decreasing level in
'

the lube oil makeup tank. Low level in the makeup tank is
annunciated at the remote engine control panel. External,

leakage would be visibly evident. Internal leakage would be ;
.

evident in the diesel generator exhaust. Lube oil seepage'

from the crankcase is prevented by the crankcase vacuum
system as described in Section 9.5.7.2. Lube oil system
leakage will be controlled by proper maintenance at.

4

_ _ _ _ _ _ _ _ - . _ _ _ . _ _ . - _ _ _ . GRJ1R5-1 AmendmeTt 0-
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intervals recommended in the manufacturers operation and
maintenance manuals.

- .

e

I
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33
o

430.125-2 Amendme't 4
. _ _ . . . , _ . - _ - - _ ___ ._ . _ _ _ _ _ _ . . _ _ . _ _ ._.



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

.
.% **

HCGS FSAR 1/84

OUESTION 430.127 (SECTION 9.5.7)

In Section 9.5.7.5 of the FSAR you describe the instrumentation, !

controls, sensors and alarms provided for monitoring the diesel i

engine lubrication oil system and their function which alert the '

operator when these parameters exceed the ranges recommended by ,

the engine manufacturer. Describe the testing and the frequency '

of testing necessary to maintain a highly reliable ;

instrumentation, control, seasors and alarm system. Describe any

operator action required during alarm conditions to prevent
;

harmful effects to the diesel engine. Discuss systems interlocks
provided. Revise your FSAR accordingly. (SRP 9.5.7, Part III)

1

RESPONSE g gj Q
esel engine ins entation and ol testing w 11 be

pe formed using ten procedure accordance th the.

fre uencies s cifie in the nica Specif t ns. Th se
inst ments ot covere in is section wil e te ed i

accor n with writte ocedures. Ava ble Janu y 985.

Oper or tion d ng alarm ondit ns will add ed by the
ap opriate 1 response pro e, OP-AR.CF- seri s.

ailable J ry 1985..

FSAR Section 9.5.7.5 has been revised to include system
interlocks.

.

,

i

*
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QUESTION 430.128 (SECTION 9.5.7)
I

,
'

Provide the source of power for the diesel engine keep warm lube
oil pump, rocker arm prelube oil pump, and keep warm heater, and
motor characteristics, i.e, motor hp, operating voltage, phase (s)
and frequency. Revise your FSAR accordingly. (SRP 9.5.7,,

* Part III) ..

.

.

RESPONSE

Table 9.5-11 and Section 9.5.7.2 have been revised to include
this information. & s y % A 4 g ,Aa,j A

,

% d 4 9.r.7.2.,

#

-

i

.

k

430.128-1 Amendment 4
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'

o' t !.

)-

Withstand wind, tornadoes, floods, and missilese.
,

f. Permit testing of active system components during plant
operation. |

, , ' '.

The SDG lubrication system is designed to Seismic Category I'

requirements and complies with IEEE Standard 387. The quality ;

group classification and corresponding codes and standards that
apply to the design of the system are discussed in Section 3.2.
Compliance with Regulatory Guides 1.9, 1.115, and 1.117 is j

discussed in Section 1.3. Compliance with GDC 2, 4, 5, and 17 is ]
discussed in Section 3.1. The SDG lubrication system is in ,

compliance with the recommendations of NUREG CR-0660.
A dess iL a r. peer swc t. o f ,M e

9.5.7.2 System Descriotion 5d a t chd9nel 4 5 the SD6 IS
y fewer to 4he !use/ 4o surrf

s'=mersih heater a / frelobe fd"l"*
The SDG lubrication system consists of two subsystems, the engine]e
lube oil system and the rocker arm lube oil system. The engine
lube oil system cor.sists of an engine-driven lube oil pump, a
suction strainer, a lube oil heat exchanger, a Class IE motor-
driven prelube/ keep-warm prmp, a Class IE immersion heater, a wye
strainer at the motor-driven pump suction, a simplex ctrainer, a

'

.

simplex filter, and a lube oil makeup tank. The rocker arm lube
i oil system consists of an engine-driven rocker arm lube oil pump,

a Class IE motor-driven rocker arm prelube pump, a rocker arm
.

_ lube oil reservoir, and a duplex rocker arm lube oil filter.,
! Major component design parameters tor these two systems are shown

in Table 9.5-11. The SDG general arrangement is shown on
Figures 1.2-33 and 1.2-35. A schematic diagram of the'

j lubrication system is shown on Figures 9.5-27 and 9.5-28.
J

|Each SDG crankcase is the main source of lube oil for the engine
and rocker arm lube oil systems. If the lube oil level drops
below set limits, a solenoid valve actuated by a low level switch i

; in the crankcase opens, and lube oil flows by gravity from the
; makeup tank into the crankcase. A high level switch actuates:

valve closure. Degraded oil from the engine crankcase can be
drained for reclaiming by the motor-driven pump of the engine;

'

lube oil system via a three-way valve on the pump discharge and a |

.

drain header. Lubricating oil quality is maintained through the
use of full flow filters and strainers and is verified by'

*

periodic laboratory testing.

,Each crankcase is provided with a built-in crankcase evacuation
system using an ejector to maintain a negative pressure in the'

:

9.5-93 Amendment 5

il ;2

. .-..- - . - . . - . - . - . - - - - - - __ _________-



- - - - . _. _ .

.

HCGS FSAR 6/84-

00ESTION 430.131 (SECTION 9.5.7)

You state in Section 9.5.7 of the FSAR that the lube eil used to |
lubricate the engine is stored in a lube oil sump tank and a
250 gallon make-up lube oil tank. During diesel engine operation|

a certaiW amount of lube oil is consumed as part of the
combLation process. Since the diesel generator may be required
to operate for a minimum seven days during a loss of offsite
power or accident condition, suf ficient lube oil should be stored
in the sump and/or site to preclude diesel generator
unavailability due to lack of lube oil. You state that the sump

'.
and its make-up tank contains an adequate supply of lube oil for
the diesel generator to operate for a minimum of 7 days at
maximum rated load. Provide the following:

: a. Provide the normal lube oil usage rate for each diesel
engine under full load conditions. Also provide the
lube oil usage rates which would be considered ;

excessive. I

!

b. Show with the lube oil in the sump and the make-up tank .

.
at the minimum recommended level (Iow level alarm

! settings) that the diesel engine can operate wit: ut
refilling the lube oil sump and make-up tank for
minimum of seven days at maximum rated load. If he
sump and make-up tank capacity is insufficient for this
condition, show that adequate lube oil will be stored
onsite for each engine to assure seven days of
operation at rated load,

*

i c. Show with the lube oil in the surp at the minimum
recommended level (low level alarm setting) and

1 assuming a failure (in the closed position) of the
solenoid operated valve between the make-up tank and
the sump, that the diesel engine can operate without

i refilling the lube oil sump for a minimum of seven days
at maximum rated load. If the sump capacity is

! insufficient for this condition, show that adequate

: lube oil will be stored on site for each engine to_ ^-6

| Assure seven days of operation at rated load.s Discuss 'N
perator action on failure of the solenota varve to

|
saure continued engine operation and how fuel would be,

dded to the enoine sump under this condition.i mm - _ n n -wss

| d. If the lube oil consumption rat M ercessive,
discuss the provisions for determining when to overhaul
the engine. The discussion st.ould include the-

procedures used and the quality of operator trainingi

) provided to enable determination of excessive L.O.
j consumption rate. (Refer to requests 430.62.3 and

430.61 for additional requirements on procedures andj
training). (SRP 9.5.7, Parts II & III)

,

1

|
.,0.,,, , h..nd.ent .

- - - - _ _ ___ _
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RESPONSE

a. The lube oil consumption rate for the standby diesel
generator at the rated 4430 KW (6186 BHP) is 1.12 to J1.55 qs11ons per hour. The engine manufacturer, Colt ,

Industries, indicates that the lube oil consumption |,

rate does not vary appreciably with the engine load I

level.

The engine manufacturer indicates that a lube oil
consumption rate of 3 gallons per hour would be i

considered excessive and should be investigated and l

remedied. !

b. The diesel engine manufacturer recommend" that the
j

diesel engine sump be kept " topped off" in the standby
i

condition and not allowed to be at the " minimum level" '

condition so that it is always ready to operate for the |

maximum duration required.
|

To raise the lube oil level in the diesel engine sump !

from the minimum level to the full running depth, |
approximatly 220 gallons of lube oil is required, ,

is the capacity of four 55 gallon storage drums et !

At a consumption rate of 1.55 gallons per hour the
.

engine can operate for 142 hours. To operate for li I

hours, an average consumption rate of 1.31 gallons ps_ |
hour should not be exceeded, which is in the expected ,

consumption range. The lube oil make up tank contains |,

250 gallons of oil, therefore, the make up tank can i

raise the sump level from minimum level to full with an
|additional 30 gallon in reserve. The lube oil make up

tank can therefore maintain the diesel engine in the 1

operating lube oil range for 161 hours at a consumption I

rate of 1.55 gallons per hour.

On site lube oil storage, for the diesel generators,
will consist of twenty 55 gallon drums, which will be
sufficient to maintain the diesel engines lube oil sump

/NSERT A _ .in the operating range for 7 days at rated power.

/ Operator action on failure of the solenoid valve to \
provide adequate engine lube oil sump makeup capability
will be specified in the appropriate alarm response
procedure. This procedure shall also provide direction
to the operator as to the alternata ==5hads of adding,

i "O lube _ oil to the enaine sumo. IThe preferred metnoa or 3
A# sk'' alternate engine sump lube oil' addition is currently# . being evaluated through discussions between PSE&G a

@ # engine manufacturer. W u.n Ju.a i w;;; N: -
~ .... , ..., ;;;;.

_ _ _ -

430.131-2 Amendment 6
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'

" Refer to response (b) above for lube oil on sitec.
storage and vendor recommenced standby lube oil levels.

d. If during the course of routine SDG operation, it'

becomes apparent that the lube til consumption rate is
excessive, engineering and vendor services will be
drawn-on to assist in identifying and ccerecting the,

abnormal condition.

Operating department shift reading sheets will require
the visual verification and logging of the SDG lube oil
make-up tank levels on a daily' basis when the SDG is in
" standby" condition. Additionally, SDG periodic test
procedures will require the visual verification of lube
oil make-up tank level (s), both before and after such
testing is performed. Upon completion of testing, the
findings will be compared against the previous months
test results and the normal oil usage rates (as defined
in respoust to item "a"). In this manner, any

,

appreciable changes in engine performance will be
immediately identified and corrective measures taken as
necessary.

,

Plant operator training, and subsequent requalification
training, adequately stress the importance of proper
equipment lubrication, logkeeping and systems training.
This training, combined with "in-house" plant
experience, suffices to alert operators to any abnormal
diesel generator condition.-

' addition, tne rollowing concerns will be addressed by Jul
1 8. -

a7 day /supplyoflubeoil i allable'

a. sure
a uming the 'tip1 lev 1 is at the w le el alar
an the maximum c mpti n rate r'

b. Assura e that th re is ay supply of lu e oil o
site if e diesel e e es t have suffi ient lu e
oil to ope te fo days a the mum cons ption
rate, at the level alarm.

Assura that t ie lube oil sum be fill ssumin
.

a ure of the solenoid operated makeup valve o
-t;.y canx ava11aele. ,.

.

430.131-3 Amendment 6
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OUESTION 430.133 (SECTION 9.5.7) -s s

i

Assume an unlikely event has occurred requiring operation of a
-diesel generator for a prolonged period that would require
replenishment of lube oil without interruption operation of the 1

!
~

diesel generator. Provide the following:
|

*

|
| a. What provision will be made in the design of the lube

-

oil system to add lube oil to the sump and/or make-up
tank. These provisions shall include procedures or
instructions available to the operator on the proper )
addition of lube oil to the diesel generator as'

follows:

1. How and where lube oil can be added while the
equipment is in operation,

2. Particular assurance that the wrong kind of oil is
not inadvertently added to the lubricating oil
system, and

3. That the expected rise in level occurs and is
verified for each unit of lube oil added.'

>

b. Verification that these operating procedures or
instructions will be posted locally in the diesel
generator rooms.

c. Verification that personnel responsible for the
operation and maintenance of the diesel are trained in
the use of these procedures. Veri <fication of the
ability of the personnel on the use of the procedures
shall be demonstrated during preoperational tests and
during operator requalification.

'

d. Verification that the color coded, or otherwise marked,
lines associated with the diesel-generator are
correctly identified and that the line or point for
adding lube oil (when the engine is on standby or in
operation) has been clearly identified. (SRP 9.5.7,

Parts II & III)

RESPONSE

a. 1. The system has been designed so that oil may be
added to the sump. Normally lube oil will b'e

'' added via the fill line, to the lube oil make-up-

tank as shown on Figures 9.5-27 and 9.5-28. It

would then flow through the solenoid level control
valve to the engine sump. Oil may also be added
directly to the oil sump via the fill line or if f

430.133-1 Amendment 4
,
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1

required, directly to the engine sump via the
gravity fill line on the side of the crankcase.

2. Operations Department Document Control
Administrative Procedure will include a
distribution IIst for field approved procedures.
The diesel generator rooms will be listed for i
containing a controlled copy of the procedures :
required for local diesel operation. (Procedure
ID is OP-AP.22-005). Available January 1985.

3. The level will be verified by the level indicator
on the lube oil make-up tank or if the oil is
added directly to the sump it will be verified by
the non-recurrance of the low level alarm after
its acknowledgement and a dipstick from the sump.

y (Insert )
b. Operations Department Document Control Admfnistrative

Procedure will include a distribution list for field
approved procedures. The diesel generator rooms w;11
be listed for containing a controlled copy of the
procedures required for local diesel operation. ,

Procedure ID is OP-AP.22-005. Available January 1985.

c. Operations personnel will be trained in the use of
diesel generator operating procedures during the
operator training programs and during the
preoperat;onal tes prograr. Operator requal f::ation
will require demens ration of :ne proper use of :ne
procedures.

d. The pc;nts for add n; lube all tc the d:esel genera cr
,

w;;. ce taggeo. Also, the diesel-cenerator area ;s a
" controlled access" area. Access will be limited to
autner;:ed plant personnel, tra:ned in mainta;n;n:
c esel-generators.

~ the

4 D iese.\ engme. \ abric.ed.ig e il O\\ points w;ll
id enM ne fill =nt,be c.leccly (abeled to y f

type. of lubrica%3 oil required and the
| navnbe e4 Se o.pg|ica.kte opeecdin3 grocedure.

-

A cenhiled cogy of tLe proceclures repvic{
b cl a r,.I e n y h e ope <a6 wMl be posted A|

tb. ds4sd generatte area..

2

430.133-2 Amendment 4
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QUESTION 430.136 (SECTION 7.5.5, 9.5.7)
'

You state in the FSAR that cooling to the diesel engine cooling
water systems and the lube oil system is provided by the Safety dAuxiliaries Cooling System (SACS). Figures 9.5-23, 9M-24and
9.5-27 of the FSAR show the intercooler heater exchanger, the

- jacket water heat exchangcr and the lube oil heat exchanger
connected in series with the SACS providing cooling to the
intercooler heater exchanger.first and the lube oil heat
exchanger last. Other plants with the same type of engine design
have the lube oil heat exchanger cooled by the diesel engine
jacket water system. Rather than cooled by a service water
system or have a separate independing connection to the service
water cooling system. Justify that your design of having the
lube oil heat exchanger in series with the cooling water heat
exchar.gers, will adequately cool and maintain lube oil
temperature within manufacturer's specifications during engine
operation. (SRP 9.5.7, Part I, II, and III)

-

RESPONSE
,

I -Hers quesr. ion i. Lei.nii se.-i; ad t,y t.% di...I wuvine ;;.=f::tur:rt
mf: ::@as. -111 oe provid J in March L^r;':----.

Itisthemanufacturer'sdesigntohavethe[ntercooler)(eat.'

fxchanger, the J'acket gater Keat gxchanger, and the Yube fil geat'
fxchanger co_oled b_y the series arrangement shown in the referred
drawings. He pre commitj:ed to supply inlet cooling water to
these Diese1 enerator foolers in accordance with themanufacturer [srequires.ents hese requirements a_re shown.in .

Table 9.2-4.
i

Colt confirms that 95'F inlet temperature of cooling water is adecuate '
'

for proper cooling of this unit. The series system as outlined (inter-
cooler heat exchanger, jacket water heat exchanger, anj finally,4.r0T Jaf(_ N
heat exchanger) is the manufacturer's standard,designp, *

M* )MA A* X.

[Thej,4: heat exchanger has been sized for the expected water.

temperature at the outlet of the jacket water heat exchanger.
.

6 ens (e. tie) M *a 5% C'" " ' caiTs'
Hope Cree is notf'different than all/o'f the other |[ k d uses -

" standard" design. Some otherf have been different as a result of either
specification requirements or specific site requirements. In all cases,

Colt analyzes the specific equirements and sizes all heat exchanger equip-
-

ment accordingly. A
..

430.136-1 Amendment 4
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; OUESTION 430.140 (SECTION 9.5.8)

Describe the instrumentation, controls, sensors and alarms |

provided in the design of the diesel engine combustion air intake ;
and exhaust system and their function which alert the operator
when parameters exceed rangos recommended by the engine
manufacturer. Describe the testing and frequency of testing
necessary to maintain a highly reliable instrumentation, control,
sensors, and alarm system and where the alarms are annunciated.
Describe any operator action required during alarm conditions to
prevent harmful effects to the diesel engine. Discuss systems

,

interlocks provided. Revise your FSAR accordingly. (SRP 9.5.8, '

Part III) |

RESPONSE

Two temperature indicating switches are provided on each diesel !

generator unit to monitor combustion air intake temperature; a
high temperature sensed by both switches will initiate an alarm

i as described in Section 9.5.8.5. The exhaust gas and engine
i cylinder temperatures are monitored by thermocouples which are
! selectively indicated on a pyrometer located on the remote engine

control panel by operation of the temperature selector switch;
i also located on this panel. These devices perform indication
j and/or alarm function only and no s'ystem interlock is provided.

The instrumentation, sensors and alarms are described in
.

Section 9.5.8.5.
i .

: e testing of 'esel nerator 'nstr ntation nd trol wi
be erformed usin itten proce and in acco nee with he'

; free encies spec'.1 d in the Ho eek Techni specific ions.
1 Those 'tems n cove d by t sect' n will e test'hd i
i accorda e th other i n procedu s. vailable uary |
| 1985.
!

Oper or ac 'ons d ing alar co tions w I be a dresse y the
ap opriate a response pro dures, OP-AR. J- X series.

,

! A allable Jan ry 1985. <

[n d b
;

:

]

l

!

I 'If.

430.140-1 Amendment 4; ,
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OUESTION 430 141 (SECTION 9.5.g)
|

|
provide the results of an analysis that demonstrates that the '
function of your diesel engine air intake and exhaust system '

design will not be degraded to an extent which prevents
developing full engine rated power or cause engine shutdown as-
consequence of any meteorological or accident condition. Inc)

,in your discussion the potential and effect of fire extinguist;i- (gaseous) medium, recirculation of diesel combustion products.
|

|
other gases that may intentionally or accidentally be releasec
site, on the performance of the diesel generator. (SRP 9.5.8
Parts II & III)

RESPONSE

th: _Le .wh ;w .uwn or T.ne auw .is i..^..^ i.. m -
::hr :t ;;; emie,-recirculation of the exhaust gashi.:t: v '

# t; tt:
air intake hommewtuettemand therefore will not pose a hazard
the performance of the,SDG. This is discussed in
Section 9.5.8.3.
As discussed in Section 9.5.1 and indicated in Table 9A-1, a j
water hose is provided in the SDG combustion air intake areasi
and portable fire extinguishers (CO, or dry chemicals) are al,
available for limited use. This possibility of limited use c
CO, or dry chemical fire extinguishers does not pose a potent.
threat to the diesel engine since the area is vented to the
outside via air inlet louvers, as shown on Figures 1.2-11 and.
1.2-36.

A potential fire in or near the SDG area is discussed in resp
.

'

to Question 430.143.
Other gases that may intentionally or accidentally be release
site are either located remote to the diesel generator encles
or are small enough in volume to not pose a hazard to the
performance of the diesel generators. Refer also to

Section 9.5.1.1.11.
A safety evaluation of the air intake and exhaust system whic
discusses meteorological and accident conditions is provided
Section 9.5.8.3, with further discussion in Section 3.3, 3.4,
3.5, 3.6, and 3.11. Additionally, onsite wind direction
frequency distributions, Tables 2.3-5 and 2.3-6, indicate thi
the normal or prevailing winds disburse diesel exhaust gases
any other onsite gaseous releases away from the SDG air intal
louvers. The equipment is designed to remain operable for ti
range of design conditions given in Section 3.3.2.1.a and b.

From the above, no circumstances as a consequence of |

meteorological or accident conditions could be postulated th-|

430.141-1 Amendee
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QUESTION 430.142 (SECTION 9.5.8)

Discuss the provisions made in your design of the diesel engine
combustion air intake and exhaust system to prevent possible
clogging, during standby and in operation, from abnormal climatic
conditions (heavy rain, freezing rain, dust storms, ice snow and
drifting snow) that could prevent operation of the diesel
generator on demand. (SRP 9.5.8, Parts II & III)-

RESPONSE

The standby diesel generator intake system is protected from rain .

ice, and snow, by a louvered Seismic Categor I enclosure as
discussed in Sections 9.5.8.2 and 9.5.8.3. he air filter is
ccpable of removing 95% of 25-micron parti les and 70% of
5-micron particles as indicated in Table 9.5-13.

IM kT4= ;t;ndby iircr' aanerarnr --h==* duct is nenvid-? ;;;.;. . nood
_

cov ; scrc n i. M at perrih1- c!r;;ing fr:r :tnerral=ad

clirsti: ::nfi*iaa= Section 9.5.8.3 has been revised to clarify
the system design.

,

l
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OUESTION 430.143 (SECTION 9.5.8)

Show by analysis that a potential fire in the diesel generator
building or any of the other surrounding buildings (reactor

i building, control building, etc.) together with a single failure
* of the fire protection system for that area will not degrade the
quality of the diesel combustion air so that the remaining
diesels will be able to provide full rated power. (SRP 9.5.8,
Parts II & III)

i

RESPONSE

A 3-hour-fire-barrier has been added to separate the diesel _.
combustion air intakes by safe shutdown division. Since the

divisionalized intakes are in separate rooms, a fire in one zone,M'.and an automatic closure of the fire door will not affect t
remaining diesels combustion air. Therefore, the remaining wo
diesels will be able to provide full rated power. This ana |
was performed as part of the Appendix R fire hazard analysis (see

,

revised Appendix 9A).
i

|

The Appendix R analysis shows that a fire in any one fire area of |

the control, diesel or reactor buildings will affect no'more than i
one division of the diesel generator intakes. The Appendix R
analysis assumes a failure of any automatic fire protection
system { for that area.
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OUESTION 430.144 (SECTION 9.5.8)

Experience at some operating plants has shown that diesel engines
have failed to start due to accumulation of dust and otherdeleterious z.aterial on electrical equipment associated with'

starting of the diesel generators (e.g., auxiliary relay
contacts, control switches - etc.). Describe the provisions that.

have been made in your diesel generator building design,
electrical starting system, and combustion air and ventilation
air intake design (s) to preclude this condition to assure
availability of the diesel generator on demand.
Also describe under normal plant operation what procedure (s) wil);
be used to minimuze accumulation of dust in the diesel generator
rooms; specifically address concrete dust control. (SRP 9.5.8,

Parts II & III)

RESPONSE

Section 9.4.6.2, discusses how dust intake to the SDG control
panel area is minimized.

Control panels associated with starting the standby diesel.

engines are located in areas which are provided with dust contro:'

provisions. The standby diesel generator rooms and the remote
control panel areas have epoxy surfaces applied to the floors.
The standby diesel generator rooms are also provided with metal
grating walkways above the floor.

,. The electrical relays and switches associated with engine start
are housed in dust-tight and drip-tight panels (NEMA type 12-

indoor enclosure).
INS 6CT' 4 AIn addition to the design features that minimize the impact of

dust on the SDG operation, the preventive maintenance program for
the control cabinets includes requirements for cleaning out dust
accumulation, y

Periodic testing of the SDG units ensures their availability on
demand.

Provisions made to protect combustion air from dust are discusse
in Section 9.5.8.2.
Therefore the problem of concrete dust generation, dust and othe
deleterious material generation is minimized.

The standby diesel generator air intakes are located in the
corridor, reference Figure 1.2-36. The air enters the corridor
through the air intake and missile barriers, it then enters the

|
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'

diesel air intake system through W filters IAF-413 (IBF-413,
ICF-413, IDF-413).

et As t30f. ''2v?i
The air is drawn from 'he corridor through the filter Sincet

this is an area where there is little foot traffic an no other

equipmeng the generation of dust should be minimal. ,
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OUESTION 430.148 (SECTION 9.5.8)

In Section 9.5.8.3 of the FSAR you state that a missile shield is
provided in the combustion air intake area to protect against
tornado missiles. The drawings provided in Section 1.2 of the
FSAR do not give a clear and detailed layout of the diesel
generator equipment in the diesel generator area, including the i

intake area. Provide a clear plan, elevation and sectional
drawings of the diesel generator area showing the location aride

*

identification of equipment, the location and details of the !

exhaust stack above elevation 198', and details of the combustion
air intake structure and missile shield. (SRP 9.5.8, Parts I,7

II, & III)

' '

RESPONSE

Details of the missile shield protection for the SDG combustion ;
:air intake area is shown on Figure,3.5-23 ip response to

0 W |5 .4 kf.e. IA M < r'e-
430,141.~l, j g : p^ 1% ;Y-Question 41Q.17. 4

' es is -fpurl ,

. .

1so ref ecto Figures 1.2- A ,1.2-35 to 1.2-39 and 3.5-26 for the ,y

sectional / elevation a d plan d awings of th
SDG a Yrea. N|kk |444- ws's** e hh cyle}e. Aesc+? $~ *

4 QueN 49. M.;

$ M is gauss

,
~

I

I

_

l '

//
i
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QUESTION 430.152 (SECTION 10.2)

In the turbine generator section discuss: 1) the valve closure
times and the arrangement for the main steam stop and control and
the reheat stop and intercept valves in relation to the effect og
a failure of a single valve on the overspeed control functions;
2) the valve closure times and extraction steam valvearrangements in relation to stable turbine operation after a
turbine generator system tripi 3) effects of missile from a
possible turbine generator failure on safety-related systems or
components. (SRP 10.2, Parts II & III).

RESPONSE

Section 10.2.2.6 has been revised to include the valve closuretimes and the arrangement for the main steam stop and control and
combined intercept valves in relation to the effect of a failure
of a single valve on the overspeed control functions.

! Section 10.2.2.6 has been revised to include the valve closure
times and extraction steam valve arrangements in relation to
stable turbine operation after a turbine generator system trip.

The effects of turbine missiles are discussed in Section 3.5.1.3.
:

|

m

5/92,'/
i

I

,
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trip solenoid (MTS) and de-energizes the master trip solenoid'

valves MTSV-A and MTSV-B which removes the emergency trip system'
pressure causing the turbine valves to close. Loss of either gf '

-
' '

! signal or hydraulic function of this trip results in a r,ain st .,

; 1-

e valve closure. .

,

i .

.,.. .

When the mechanical overspeed trip is being tested, using the
overspeed governor lockout device, the electrical overspeed trip' - *

protects the turbine against overspeed.

An additional feature of the protective system that will minimize
the likelihood of an overspeed condition is the power / load
unbalance circuitry'(Figure 10.2-12). Generator load is sensed ~

by means of three current transformers and is compared with the
turbine power input whichTis sensed by' the turbine intermediate "-
pressure sensor'.+ Cont d1(in(ve action will occur only when ,the Q
power load unbalan,ce'tF'approxisately 40 percent or greater whilep the generator current"(loadT is lost at'a rate equivalent to

'

going from rat.ed to'..zero'in' approx.imately 35 rsec. or less. "
T

.,

3 .
.

- .o g,.** *
,

There are four steam lines at the high pressure stage.' Each line
.

is provide with one stop valve in series with one control valve.
Steam from the high pressure stage flows to the moisture
separators and then to the three low pressure stages. Each of
the six low pressure lines has a combined intercept valve that
consists of a stop valve in series with a control valve, in one
housing. All of the above valves close within 0.2 seconds on
turbine trip. Assuming a single failure within the above system
of 20 valves in case of a turbine overspeed trip signal, the
turbine will be successfully tripped.

The diversity of devices shown on Table 10.2-1 ensures that
stable operation following a turbine trip proceeds from the
requirement that both the stop valves and the combined intercept
valves close in a turbine trip, thereby preventing steam from the
main steam line from entering the turbine and preventing the
expansion of steam already in the high pressure stage and in the
moisture separator. An additional provision is made to
automatically isolate the major steam extraction lines from the
turbine by power-assisted check valves. Closure times of the

!checkvalve u;11 b: in accordance with the turbine
manufacture s recommendations.

~

W 'h ' elc14fe& ( L g//y Ly_onQg, &-e[h_
,

Any postulated accident, including the effefit ot nign or |moderate ener;y p:pe failures, that resalts ;r a loss cf
* '

-'irt...: 77:-- ~. : .--* : .' :* .':.~:. r . r .: . . :-*-
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00ESTION 430.164 (SECTION 10.4)
'

In Section 10.4.1.4 you have discussed tests and initial field
inspection but not the frequency and extent of inservice
inspection of the main condenser. Provide this information in
the FSAR. (SRP 10.4.1, Part III).

RESPOf8SE

e HCGS int ance de ment in the process ofV denti ng
'

t fr uency o ction of the ser. ,

in ation wi: e vided by Au 9 The ma con ser.

in on , include eriod rpling (Ed y ent) of
,

c ndens bes.
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QUESTION 430.166 (SECTION 10.4.4)

Provide additional description (with the aid of drawings) of the
turbine bypass valves and associated controls. In your

discussion include the number, size, principle of operation,
construction, setpoints, and capacity of each valve and the
malfunctions and/or modes of failure considered in the design of i

the turbine bypass system. (SRP 10.4.4, Part III) . ,

PESPONSE

The size of the inlet and outlet of the bypass valves is shown on
The number, principal of operation, constr action,Figure 10.3-1. f t.vstoand capacity of the bypass valves are discussed in

Section 16, 4. 4.2L. The operation of the bypass system is
discussed in Sections 10.4.4.2 and 7.7.1.6, and shown on

The only setpoint associated with this system isFigure 7.7-8.
the bypass valve closure on loss of condenser vacuum as given in
Table 15.2-8. Section 7.7.1.6.3.3 discusses the control of the
bypass valves.

The bypass valves fail closed upon loss of hydraulic fluid systemIn this case a turbine trip will result. Hydraulic
pressure.fluid in accumulators at the bypass valves will hold them open
for approximately one minute following the turbine trip. During ,

this time reactor steam will be bypassed to the condenser.

l<

.

i

i

.
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10.4.4 TURBINE BYPASS SYSTEM |' ,
.

. !

I.

The turbine bypass system dissipates the energy of the main st
produced by the reactor that cannot be used by the turbine.

10.4.4.1 Desian Bases ,

'

,

The turbine bypass system has no safety-related functions.
.

.

The turbine bypass system is designed to discharge main steam
directly to the condenser to control the pressure in the react
pressure vessel (RPV) during the following modes of operation:

1

a. RPV heatup to rated pressure

b. Bringing'the turbine up to speed and synchronizing i

Power operation when the quantity of steam generatecc. the reactor exceeds that required by the turbine (h
t|CT. ssdea to #=4 3- 4 r %. %W m

c. ndgj ,
d. RPV cooldown.

The piping that connects the main steam lines to the inlet of
bypass valve chest is described in Section 10.3. The piping
connecting the discharge of the bypass valves to the condenset,

| designed to ANSI B31.1 requirements.

i

10.4.4.2 System Description4

The turbine bypass system is shown on Figure 10.3-1 and consi
of then

a. Bypass valve chest assembly

b. Piping downstream of the bypass valves to the
condensers

.

10.4-13

h

.
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c. Pressure reducer assemblies.

The bypass valve chest consists of nine separate bypass control
valves mounted in individual compartments of a common valve
chest. The valves are globe-type, with the stems arranged so
that they entend to the outside of the chest threugh the
discharge chamber of the respective valve. This stem arrangement
minimises leakage when the valves are closed, since it is
necessary to seal the stem only against condenser vacuum.

Each bypass valve has a discharge line routed directly to the
condenser. To reduce the pressure at which the bypassed steam
enters the respective condenser, a pressure reducer assembly is
installed in each bypass valve discharge line.

The valves open sequentially. When used during normal startup
and shutdown, only the number 1 and number 2 bypass valves are
used. However, in the event of a full load rejection, such as
would occur if the generator circuit breakers were opened, it is
necessary that all nine valves open to bypass 25% of the turbine
valves wide opn (VWD) flow,4 % WM:. kaJ

whi ch it the maximum derign flow of

tapnTg't. patsthe bypass valves. Sad Im&vilu. a
27s'( g 4 VWDOW *j

10.4.4.3 Safety Evaluation (
,

The turbine bypass system has no safety-related function.
Failure of the system does not compromise any safety-related
system or component or prevent a safe shutdown of the plant. j

d

' Tallure of the bypass valves to open for any reason, such as a
mechanical malfunction or insufficient vacuum in the condenser,
causes the pressure in the reactor to increase, ultimately
shutting down the reactor and lifting the main steam
safety / relief valves (SRVs) that discharge the excess steam to
the suppression pool.

;

There are no safety-related components in the vicinity of the'

bypass system piping. A high-energy line failure in the turbine
bypass syster could cause a turbine trip due either to high

,

condenser pressure caused by increased air inleakage at the i

condenser or to a possible break in the turbine's
electrohydraulic control (EHC) system piping caused by Iteam

1
10.4-14 i
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OUESTION 430.167 (SECTION 10.4)

In Section 10.4.4.4 you have discussed tests and initial field
inspection but not the frequency and extent of inservice testing
and inspection of the turbine bypass system. Provide thisinformation in the FSAR. (SRP 10..i.4, Part I)

:

RESPONSE

Inservice testin f the turbine b ss valves will perfo medNM on a weekly is.

b Periodi inspection of e turbine bypa valves wil beperfo ed using wri n preventive tep7nce dures. The
[ se e and freq y of inspection will be ter ned by August

1 4.
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