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Robert L. Mitti General Manager
Nuclear Assurance and Regulation

September 26, 1984

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

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

|

Gentlemen:

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

Attachment 1 .'s a current list which provides a status of
the open items identified in Section 1.7 of the Draft Safety
Evaluation Report (SER). Items identified as " complete" are
those for which PSE&G has provided responses and no confir-
mation of status has been received from the staff. We will
consider these items closed unless notified otherwise. In
order to permit timely resolution of items identified as
" complete" which may not be resolved to the staff's satis-
faction, please provide a specific description of the issue
which remains to be resolved.

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

Enclosed for your review and approval (see Attachment 4) are
'the resolutions to the Draft SER open items and FSAR
Question listed in Attachment 3.

In addition, enclosed (see Attachment 5) is a copy of PSAR
Section 13.4 revised to reflect the proposed HCGS Technical
Specifications transmitted on September 21, 1984.
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Director of-Nuclear
Reactor. Regulation 2- 9/26/84~

Also, enclosed.(see. Attachment 6) is a copy of the resolu-
.tions;to the Draft SER open items and modifications to FSAR
Section 17.2 and SRAI (1) previously-transmitted on
September 24, 1984,.and-(see Attachment 7) a copy of the
resolutionfto Power System Branch Cuestions previouslyD

Ltransmitted~.on September 25, 1984.

'Also, enclosed.(see Attachment 8) for your information is
one copy of'the A.D. Little report entitled, "An Update on
the Analysis of Potential Effects of Water Borne Traffic on
the_ Control Room and Water Intakes _at the Hope Creek Gen-

_

-erating Station," March ~1983.

-Pursuant to-the DSER License Condition contained in
Section 4.4.4, PSE&G will evaluate the analytical results
for thermal hydraulic' stability;for operations beyond
Cycle:1 coro and will' submit the results for NRC. review and
approval if.the calculated core _ stability margin is less
~ han-that-for the--existing core.t

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

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

Very_truly yours,

.

/

Attachments / Enclosure
,

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

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

.J. Spraul.
"SNRC Ouality Assurance Branch

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

PUBLIC SERVICE ELECTRIC AND GAS COMPANY

'Public_ Service Electric and Gas Company-hereby submits the
enclosed responses to DSER open items and FSAR Questions,
Lar,d: revised FSAR Section 13.4, 17.2, and SRAI(l) for the
Hope. Creek Generating Station.

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

Respectfully submitted,

Public Service Electric
and Gas Company

-

By:
Thomas J.jflartin
Vice Pr461 dent -
Engineering and Construction

Sworn to ar3 subscribed
before me, a Notary PublJc
of New Jersey, this N M day
.of September 1984.

k 0d /]A.

DAVID K. BURD \
,

NOTARYPUBUC 0F NEW JERSEY

My Comm. Opires 10 23-85'

, ,

:-MC 28 02



._ -

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

> ..

!
DPEE: 9/26/84;[ ,

ATDOBENT 1

R. L. MITIL TO I'

DSER '

ces SacrION A. S0m WCER

rrm NUMER SUETECT SrKtUS IErrER IWrED

1 2.3.1 DesigrH) asis temperatures for safety- Ccaplete 8/15/84 ,

related auxiliaq systems
l

2a 2.3.3 Ac aracies cf meteorological Couplete 8/15/84
maamirements (Rey, 1)

2b 2.3.3 Accuracies d noteorological Couplete 8/15/84
naasurements (Rev. 1)

2c' 2.3.3 Amuracies c2 noteorological Ccmplete 8/15/84
(Rev. 2)measurements

2d 2.3.3 Accuracies d noteorological Ccapleta 8/15/84
(Rev. 2)measurements

~3a 2.3.3 Upgrading d onsite notearological Complete 8/15/84
=*amirements program (III.A.2) (Rev. 2)

3b 2.3.3 Upgrading cf onsite noteorological Couplete 8/15/84
measurements program (III.A.2) (Rev. 2)

3c 2.3.3 Upgrading of onsite noteorological tatC Action
neasurements progran (III.A.2)

4 2.4.2.2 Ponding, levels Couplete 8/03/84

Sa 2.4.5 Wave impact and runup on service Ccaplete 9/13/84
(Rev. 3)Water Intake Structure

Sb 2.4.5 Wave impact and runup on service Canplete' 9/13/84
(Rev. 3)water intake structure

Sc 2.4.5 Wave inpact and rurup on service Ccuplete 7/27/84
water intake structure

5d 2.4.5 Wave inpact and runup on service Canplete 9/13/84
water intake structure (Rev. 3)

.

6a 2.4.10 Stability cf erosion protection Ccmplete 8/20/84
structures

6b 2.4.10 Stability of erosion protection Canplete 8/20/84
structures

6c 2.4.10 Stability cf erosion protection Ccmplete 8/03/84
structures

M P84 80/121-gs
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ATDGMENT 1 (Cont'd)c
'

DSER R. L. MITIL *10'

:1 -OPEN SECIICN A. SCHWENCER

; '; ITEM NUMBER SUBJECT STATUS LEITER DATED

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

| 7b' 2.4.11.2 Thermal aspects of ultimate heat sink Ocuplete 8/3/84 |

!h 8 2.5.2.2 Choice of maximma earthquake for New complete 8/15/84
1 England - Piedmont Tectonic Province

9 2.5.4 Soil damping values Complete 6/1/84

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

~! 11 2.5.4 Soil shear moduli variation Ccamplete 6/1/94

12 2.5.4 Canbination of soil layer properties Ccaplets 6/1/84

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

! 14 2.5.4 Liquefaction analysis of river bottan Ccaplete 6/1/84
sands

15 2.5.4 Tabulations of shear modeli Ccmplete 6/1/84t

16 2.5.4 Drying and wetting effect on Ccaplete 6/1/84
,

i vincentown

17 2.5.4 Pcher block settlement monitoring Ccuplete 6/1/84

18 2.5.4 Maximum 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 cbserved power block Conglete 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
j

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

.

-DSER R. L. MITIL 10

'f CPEtt SECTIQi A. SQWENCER

' i- ITDI NLDSER SUE 7BCT SMUS LETIER DED
.

| 23 2.5.4 ' Clarification cf PSAR Tables 2.5.13 Ccaplete 6/1/84
and 2.5.14

[ 24 2.5.4 Soil depth models for intche Ccaplete 6/1/84
,

structure
;

i 25. 2.5.4 Intake structure soil modeling Caplete 8/10/84

I - 26 2.5.4.4 Intake structure sliding stability Ccaplete 8/20/84

:27 2.5.5 Slope stability Ccaplete 6/1/84
,

28a 3.4.1 Flood protection Caplete 8/30/84
(Rev. 1)

|

28b 3.4.1 Flood protection Ccuplete 8/30/84
(Rev. 1)

I 28c 3.4.1 Flood protection Ccaplete 8/30/84
(Rev. 1)'

28d 3.4.1 Flood protection Ccuplete 8/30/84
(Rev. 1)

28e 3.4.1 Floof. prct m ion Cmplete S/30/84
(Rev. 1),

<-

28f 3.4.1 Flood protection Canplete 7/27/84
;

! 28g 3.4.1 Flood protection Conplete 7/27/84
.

29 3.5.1.1 Internally generated missiles (cutside Canplete 8/3/84
contairunent) (Rev. 1)

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

Aux.Sys.Mtg.)

31 3.5.1.3 Turoine missiles Conglete 7/18/84

32 3.5.1.4 Missiles generated by natural phencuena Ccaplete 7/27/84

33 3.5.2 Structures, systems, and cuuprsnts to Ccmplete 7/27/84
be protected fran externally gererated
missiles

M P84 80/12 3 - gs
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ATIAODENT 1 (Lant'd)
. .

' D6ER R. L. MITH."10
NEN - SBCTIGi A. SOGENCER

ITDI NEDEER SUBJECT STATUS IEITER IRTED

34 3.6.2 Uhrestrained whipping pipe inside Cm plete 7/18 /84
contairunent'

35 3.6.2 ISI program for pipe welds in Complets 6/29/84-

break exclusion zone
36 3.6.2 Postulated pipe ruptures Ccmplets 6/29/84'

37 3.6.2 Feedwater isolaticm check valve Ccaplete 8/20/84
cgerability

38 3.6.2 Design cf pipe rupture restraints Ccmplete 8/20/84

39 3.7.2.3 SSI analysis results using finite Canplete 8/3/84
element method and elastic half-space
approach for containnent structur'

40 3.7.2.3 SSI analysis results using finite Ccaplete 8/3/84''

element method and elastic half-space
aggreach for intake structure ,

41 3.8.2 Steel containnent buckling analysis Ccmplete 6/1/84

42 3.8.2 Steel cxmtainnent ultimate mpacity Ccaplete 8/20/84
analysis (Rev. 1)

43 3.8.2 SRV/[IXh pool dynamic loads Complete 6/1/84

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

45 3.8.4 ACI 349 deviations for Category I Canplete 8/20/84
structures (Rev. 1)

46 3.8.5 ACI 349 deviations for fczandations Ccmplete 8/20/84
(Rev. 1)

47 3.8.6 Base mat response spectra Ccmplete 8/10/84
(Rev. 1)

'

48 3.8.6 Rocking tine histories Ccmplete 8/20/84
(Rev. 1)

1
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ATDOMNr 1 (Cont'd)

DSER R. L. MITIL '10
WEN SECTICN . A. SOMNCER
ITEM NUieER SUBJECT STA'IUS IETTER DMED'

49 3.8.6 Gross concrete section Ccmplete 8/20/64
(Rev. 1)

50 3.8.6 Vertical f1cce flexibility response Ccaplete 8/20/84
sp Gra (Rev. 1)

51 3.8.6 Ccaparison of Bechtel independent Cmplete 8/20/84
verification, results with the design- (Rev. 2)
basis results

52 3.8.6 Ductility ratics due to pipe break Ccmplete 8/3/84

53 3.8.6 Design cf seismic Category I tanks Ccuplete 8/20/84
(Rev. 1)

0

54 3.8.6 Cambination cf vertical responses Ccuplete 8/10/84
(Rev. 1)

55 3.8.6 Torsional stiffness calculation Ccaplete- 6/1/84

56 3.8.6 Drywell stick model develquent Ccuplete 8/20/84
(Rev. 1)

57 3.8.6 Rotational time history irputs Cmplete 6/1/84

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

59 3.8.6 Overturning mcment cf reactor C m plete 8/20/84
building foundation mat (Rev. 1)

60 3.8.6 EAP element cize limitations Ccmplete 8/20/84
(Rev. 1)

61 3.8.6 Seismic modeling cf drywell shield Ccmplete 6/1/84
wall

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

63 3.8.6 Reactor building dcme boundary Ccuplete 6/1/84
conditions

I

.

M P84 80/12 5 - gs
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DSER R. T . MITIL 'IO
GWI SECTIGl. A. EOIMNCER

,

ITEM NLDEER SUB7ECT S1XmS 12TTER '.ETED

64 3.8.6 SSI analysis 12 Hz cutoff frequency Ccqlete 8/20/84
(Rev. 1). '

,

65 3.8.6 Intake structure crane heavy load Ccuplets 6/1/84*

N* .

66 3.8.6 %nos' analysis for the intake ccuplete 8/10/84
structure (Rev. 1)

67 3.8.6 Critical Inada calculation for Ccaplete 6/1/84
, reactor building cbme
.

68 3.8.6 Reactor building foundation met Couplete 6/1/84
contact preemirms

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

70 3.8.6 Sei-i< shear force distribution in Ccaplete 6/1/84 |
cylinder wall

71 3.8.6 overturning cf cylinder wall Ccaplete 6/1/84
|

72 3.8.6 Deep beam desip d fuel pool walls Ccuplete 6/1/84

73 3.8.6 ASHSD dcme podel load inputs Ccaplete 6/1/84

74 3.8.6 Tornado depressurization Complete 6/1/84

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

76 3.8.6 Tangential shear stressos in drywell Ccuplete 6/1/84
shield wall and the cylinder wall

,
77 3.8.6 Factor cf safety against overturning Ccmplete 8/20/84

cf intake structure (Rev. 1)'

78 3.8.6 Dead load calculations canplete 6/1/84

79 3.8.6 Post-modification seismic loads for Canplete 8/20/84
the torus (Rev. 1)

!

,

M P84 80/12 6 - gs
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AT D OBEINT 1 (Cont'd)

DSER R. L. MITIL TO
,

CEGI SECTIGI A. 50MNCER
ITEM NtBEER SUIMECT STMUS IEITER DMED

80 3.8.6 Tbrus fluid-structure interactions Ccuplete 6/1/84

81' 3.8.6 Seismic displacement of torus Complete- 8/20/84
(Rev. 1).

~

. 82 3.8.6 Review of seismic Category I tark Ccaplete 8/20/84 4

design (Rev. 1)
.

83 3.8.6 Factors d safety for &ywell Cauplete 6/1/84
buckling evaluation

84 3.8.6 Ultimate capacity d contairunent Ccaplete 8/20/84
(materials) (Rev.1)

, . 85 J.8.6 Iced cambination consiste m Complete 6/1/84

; 86 3.9.1 Camputer code validation. Ccaplete - 8/20/84

87 3.9.1 Information on transients Camplete 8/20/84

88 3.9.1 Stress analysis and elastic plastic Ccaplete 6/29/844

analysis.

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

90 3.9.2.1 Vibration nonitoring progran charing Canplete 7/18/84
testing

,' 91 3.9.2.2 Piping supports and anchors Ccaplete 6/ 29/84

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

93 3.9.3.1 toad ccm61 nations and allowable Ccuplete 6/29/84
stress limits

,

i 94 3.9.3.2 Desi@ of SRVs and SRV discharge Ccmplete 6/29/84
I piping

i
e

i

M P84 80/12 7 - gs
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DATE: 9/26/84 {

,

ATD O MINF 1 (Cont'd)

R. L. MITIL TODSER
A. SOM!NCEROPEN SBCIICH

IT1!M IMER St9!lJBCf STATUS IEITER DPGED |
.

95 3.9.3.2 Fatigue evaluation at SRV piping Couplete 6/15/84
and IOCA downcaners

96 3.9.3.3 IE Information Notice 8 F 80 Ccaplete 8/20/84
(Rev. 1)

,

97 3.9.3.3 Buckling criteria used for ocuponent Ocuplete 6/29/84
supports

98 3.9.3.3 Design of bolts Ccuplete 6/15/84

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

99b 3.9.5 Stress ategories and limits for Canplete 6/15/84"

core support structures

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

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

101 3.9.6 PSI and ISI program for pungs and Carplete 9/12/84
valves (Rev. 1)

102 3.9.6 taak testing cf pressure isolation Ccuplete 9/12/84
(Rev. 1)valves

103al 3.10 Seismic and dynamic qualification of Carplete 8/20/84
mechanical and electrical equipmerit

103a2 3.10 Seismic and dynamic qualification cf Canplete 8/20/84'|

mechanical and electrical equipment

103a3 3.10 Seismic and dynamic qualification of Ccuplete 8/20/84
medianical and electrical equipnent

103a4 3.10 Seismic ard dynamic qualification cf Ccmplete 8/20/84
mechanical and electrical equipment

|

|
!

M P84 80/12 R - gs
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MDCItert 1 (cont'd)
'

DSER R. L. MITTL 10
CFBI SBCTIGI A. SGBENCER

IT5t IOSER SUB7ECT STATUS IJfr!ER DR2ED

103a5 3.10 Sefmaic and dynamic qualification of couplete 8/20/84
mechanical and electrical equipment

103a6 3.10 Seimsic and dynamic qualificatica of complete 8/20/84
mechanical and electrical equipment

103a7 3.10 Seisatic and dynamic qualification of Conglete 8/20/84*

anchanical and electrical equipment

103bl 3.10 Seimaic and dynamic qualification of complete 8/20/84
mechanical and electrical equipment ,

103b2 3.10 Seisatic and dynamic qualification of Ocuplete V20/84
unchanical and electrical equipment

103b3 3.10 Seimic and dynamic qualificatics of Ocuplete 8/20/84
mechanical and electrical equipment

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

103b5 3.10 Seisatic and dynamic qualification of Caplete 8/20/84
mechanical and electrical equipment

103b6 3.10 Seisutic and dynmaic qualification of Complete 8/20/84
nochmilcal and electrical equipment

103cl 3.10 Seismic and dynamic qualification of Cmplete 8/20/84
unchanical and electrical equipment

.

103c2 3.10 Seismic and dynmaic qualification of Complete 8/2u,o4
mechanical and electrical equipnent

103c3 3.10 Seisatic and dynamic qualification of Ccuplete 8/20/84
mechanical and electrical equipment

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

104 3.11 Environmental qualification of NRC Action
mechanical and electrical equipment^

'

.

I
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ATIRCIDENT 1 (Cont'd)

R. L. MITIL 'IO
- DSER

A. SOMINCEROPEN SECIIQi
I'IDI NGeER SUBJECT STNItJS IETIER QPGED

105 4.2 Plant-specific nochanical fracturing Couplete 8/20/84
analyuis (Rev. 1)

106 4.2 Applicability d seismic andd LOCA Ccaplete 8/20/84
loadirn evaluation (Rev. 1)

107 4.2 Minimal post-irradiation fuel Cceplete 6/29/84
surveillance program

108 4.2 Gado.1 inn thermal conductivity Ccapleto 6/29/84
equacion

109a 4.4.7 'DtI-2 Iten II.F.2 Ccaplete 8/20/84

109b 4.4.7 - IMI-2 Item II.F.2 Complete 8/20/84'

110a 4.6 Functional design d reactivity Ccaplete 8/30/84
control systems (Rev. 1)

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

lila 5.2.4.3 Preservice inspection program Cmplete 6/29/84
(ccuponents within reactor pressure
bcundary)

111b 5.2.4.3 Preservice inspection program Ccaplete 6/29/84
(wysents within reactor pressure-

boundary)

111c 5.2.4.3 Preservice inspection program Ccmplete 6/29/84
'

(wvaents within reactor pressure--

boundary)

112a 5.2.5 Reactor coolant pressure boundary Ccmplete 8/30/84
(Rev. 1), leakage detection

112b 5.2.5 Reactor coolant pressure boundary Ccmplete 8/30/84
leakage detection (Rev. 1)

M P84 80/1210 - gs
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;- DSER R. L. MITII.10
j CPEN SECTIGE A. SONENCER
: rim NueER suBmx smus urrrun omo
!

.! 112c 5.2.5 Reactor coolant pressure boundary Ccuplete 8/30/84

|
leakage detection (Rev. 1)

112d 5.2.5 Reactor coolant pr===re boundary Couplets 8/30/84'

Imakage detection (Rev. 1)

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

:
,

f 113 5.3.4 GE procedure applicability Complate 7/18/84
|

.
-

i 114 5.3.4 ccupliance with NB 2360 d the Sussume Couplate 7/18/84
j 1972 Addenda to the 1971 ASME Code
:

1 15 5.3.4 Drop weight and Charpy v-notch tests Ccuplete 9/5/84
fx closure flange meterials (Rev. 1)

116 5.3.4 Charpy v-notch test data for base Complets 7/18/84
meterials as used in shell ocurse No. I

.

'

1 17 5.3.4 Cczpliance with NB 2332 of Winter 1972 Canplete 8/20/84
Addenda d the ASMC Code

.

118 5.3.4 f. mad factors and neutron fluence for Ccaplete 8/20/84
2 ,

surveillance capsules; ,

119 6.2 1MI itsen II.E.4.1 Ccaplete 6/29 / 84
,

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

i 120b 6.2 1MI Itaa II.E.4.2 Canplete 8/20/84

121 6.2.1.3.3 Uso d NURfrA588 Ccaplete 7/27/84

3

122 6.2.1.3.3 Tangeuture profile Ccapleto 7/27 / 84

123 6.2.1.4 Butterfly valve operation (post Canplete 6/29/84*

accident)

:

' M P64 80/1211 - gs
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ATTROBE!NT 1 (Cont'd)
|

DSER R. L. MITTL 1D |
'

Get SECTIGE A. SGNENCER
ITHE NtBSER SUBJECT S1XIUS LETTER DREED

124a 6.2.1.5.1 RPV shield annulus analysis Ca plete 8/20/84
(Rev. 1)

124b 6.2.1.5.1 RPV shield annulus analysis Ocuplete 8/20/84
(Rev. 1)

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

125 6.2.1.5.2 cesign drywell head differential couplete 6/15/84
- pressure

126a 6.2.1.6 Redundant position indicators for Cm plete 8/20/84
vacumt breakers (and control roomt
alarms)

126b 6.2.1.6 Redundant position indicators for Cmplete 8/20/84
: vacuum breakers (and control roou

alams)'

,

127 6.2.1.6 Operability testing of vacutan breakers Cmplete 8/20/84
(Rev. 1)

128 6.2.2 Air ingestion Cong,Lete 7/27/84

129 6.2.2 Insulation ingestion Ca plete 6/1/84
1

b
130 6.2.3 Potential bypass leakage paths Couplete

131 6.2.3 Administratics of secondary contain- Couplete 7/18/84
ment cpenings

132 6.2.4 Containment isolation review Ccaplete 6/15/84

133a 6.2.4.1 Containment purge system Complete 8/20/84

| 133b 6.2.4.1 Containment purge system Cenplete 8/20/84

| 133c 6.2.4.1 Containment purge system Ccmplete 8/20/84

, .

e

J
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134 6.2.6. Contalment leakage testing C a plete 6/15/84

135 6.3.3 IPCS and LPCI injection valve Caplete 8/20/84
interlocks:

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

137a 6.4 Control rocat habitability Ccuplete 8/20/84

137b 6.4 Contxol roan habitability Caplete 8/20/84
'

137c 6.4s Control rom habitability .Completa 8/20/ 84
'

138 6.6 Preservice irspection progrant for Complete 6/29/84
Class 2 and 3 ccuponents

139 6.7 MSIV leakage control systest Ccuplete 6/29/84 i

140a 9.1.2 Spent fuel pool storage Ccaplete 9/7/84'

(Rev. 2)

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

'

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

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

141a 9.1.3 Spent fuel cooling and cleamp Conglete 8/30/84;.
(Rev. 1)systen

1

141b 9.1.3 Spent fuel cooling and cleamp Ccaplete 8/30/84
(Rev. 1)system

141c 9.1.3 Spent fuel pool cooling and cleanup Ccmplete 8/30/84
,

(Rev. 1)systen'

*
.

.
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I

,i 141d 9.1.3 Spent fuel pool cooling and cleamp Complete 8/30/84
(Rev. 1)systant

j 141e 9.1.3 Spent fuel pool cooling aM cleamp Caplete 8/30/84
,

(Rev. 1)
) systant
!

141f 9.1.3 Spent fuel pool cooling and cleamp Complete 8/30/84
(Rev. 1).

systanti

?

141g 9.1.3 Spent fuel pool cooling ard cleamp Couplete 8/30/84'

(Rev. 1)
{

systemt

j 142a 9.1.4 Light Iced handling systemi (related Ccmplete 8/15/84
to refueling) (Rev. 1)

*

I

! 142b 9.1.4 Light load handling systen (related Ccaplete 8/15/84
! to refueling) (Rev. 1)
,

143a 9.1.5 overhead heavy load handling Ccmplete 9/7/84

143b 9.1.5 overhead heavy load handling Ca plete 9/13 /J4

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

'

144b 9.2.1 Station service water systen Ccaplete 8/15/84
(Rev. 1)

i

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

.

| 145 9.2.2 ISI progrant and functional testing Closed 6/15/84
of safety and turbine auxiliaries (5/30/84-

-

cooling srstems Aux.Sys.Ptg.)

146 9.2.6 Switches eid wiring associated with closed 6/15/84
HPCI/RCIC in ud action (5/30/84-

Aux.Sys.Mtg. ) ;

!.

|
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147a 9.3.1 Cagressed air systems Complete 9/21/84
(Rev. 2)

147b 9.3.1 Compressed air systems Ccuplete g8
147c 9.3.1 Ccapressed air systems Ccaplete 9/21/84

(Rev. 2)

147d 9.3.1 Ccagressed air systens Cmplete 9/21/84
(Rev. 2)

148 9.3.2 Post-accident sangling systemt Ccuplete 9/12/84
(II.B.3) (Rev. 1)

149a 9.3.3 Equipment and floor drainage systemt Couplete 7/27/84

.149b 9.3.3 Equipannt and floor &ainage systal Ccuplete 7/27/84

-150 9.3.6 Primary catairunent instrument gas Canplete 8/3/84
system (Rev. 1)

151a 9.4.1 Control structure ventilation systent Ccuplete 8/30/84
(Rev. 1)

151b 9.4.1 Control' structure ventilation systent Canplete 8/30/84
(Rev. 1)

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- Ccuplete 8/30/84
tion systen (Rev 2)

154 9.5.1.4.a Metal red deck construction Canplete 6/1/ 84
classificiation

155 9.5.1.4.b Gogoing review d safe shutdown NRC Action
capability

156 9.5.1.4.c Ongoing review d alternate stutdown NRC Action
capability

M P84 80/12 15 - gs
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157 9.5.1.4.e Cable tray potection Ccuplete 8/20/84

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

159 9.5.1.5.a Primary cui secondary power supplies Ccuplete 6/1/84
for fire detectica systen

'

160 9.5.1.5.b Fire water pump capacity Complete 8/13/84
161 9.5.1.5.b Fire water valve supervision Conglete 6/1/84

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

163 9.5.1.5.c Manual hoes station pipe sizing Ccaplete 6/1/84

164 9.5.1.6.e ammote staatdown panel ventilation C g lets 6/1/84

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

166 12.3.4.2 Airborne radioactivity monitor Cenplete 9/13/84
positioning (Rev. 2)

167 12.3.4.2 Portable continuous air monitors Complete 7/18/84

168 12.5.2 Equipment, training, and procedures Cmplete 6/29/84
for inplant iodine instrunentation

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

170 13.5.2 Procedures generation package Caplete 6/29/84
submittal

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

172 13.5.2 PGP Cmunitznent couplete 6/29/84

'73 13.5.2 Precc.dures covering abnormal releases Conglete 6/29/.84,

of radioactivity
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i
174 13.5.2 ammolution explanation in FSAR of Canplete 6/15/84'

TMI Items I.C.7 and I.C.8

175 13.6 Physical security Open

176a 14.2 Initial plant test programa Ccaplete 8/13/84 |'

I 176b 14.2 Initini plant test program Carplete 8/13/84

176c 14.2 Initial plant test progran Ccaplete 7/27/84 ,

176d 14.2 Initial plant test program Ccaplete 8/24/84
(Rw . 2)

|
| 176e 14.2 Initial plant test pogras Complete 7/27/84

f
176f 14.2 Initial plant t<mt progras Couplete 8/13/84

17Cg 14.2 Initial plant test program Canplete 8/20 / 84

176h 14.2 Initial plant test gegram Canplete 8/13/84

1761 14.2 Initial plant test program Couplete 7/27 / 84
|
| 177 15 .1 .1 Partial' feedwater heating Canplete 8/29/84

(Rev. 1).|
|''
|. 178 15.6.5 IDCA resulting from spectrum of NRC Action

(! postulated piping breaks within RCP
, l.

j | 173 15 .7 .4 Radiological consequences cf fuel NRC Action
handling accidentsj

!' 180 15.7.5 Spent fuel cask decp accidents NRC Action

181 15.9.5 TMI-2 Item II.K.3.3 Ccmplete 6/29/84

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

183 18 Hope Creek DCR0R Complete 8/15/84

M Po4 80/1217 - gs
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,

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

: 185 7.2.2.2 Trip systen sensors and cabling in Ccuplete 6/1/84
! turt4ne building .

: 186 7.2.2.3 Testability d plant protection Ccuplete 8/13/84
e systems at power (Rev. 1)
I

! 187 7.2.2.4 Lifting d leads tn perfoun surveil- Ccuplete 8/3/84
1anos testing*

188 7.2.2.,5 Setpoint nothodology couplete 8/1/84'

189 7.2 ' .! .5 Isolation devices ccuplete S/1/84(f .
,

. . '

| 190 7.2.L1 Regulatory Guide 1.75 Couplete 6/1/84
.

191 7.2.2.0 Screa discharge volume Complete 6/29/84 |

192 .7.2.2.9 Reactor node switch Cauplete 8/15/84 |'

(Rev. 1)-

'
193 7.3.2.1.10 Manual initiation d safety systens Ccuplete 8/1/84.

I ' 194 7.3.2.2 Standard review plan deviations Ccuplete 8/1/84
: (Rev 1)

:.
'

195a 7.3.2.3 Freezgrotection/ water filled Cannlete 8/1/84
instrument and samplire lines and-

cabinet tangerature control;
'
.,

t 195b 7.3.2.3 Freezer protection / water filled ' Canplate 8/1/84
,i instrument and sappling lines and

: cabinet temperature control
I i

196 7.3.2.4 Sharing d cannon instrunent taps Canplete 8/1/84

197 7.3.2.5 Micrtprocessor, nultiplexar and Canplete 9/1/84
couputer systems (Rev 1)

,

I
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198 7.3.2.6 1MI Itas II.K.3.18-ADS actuation Ca plete 8/20/ 84
.

199 7.4.2.1 IE Bulletin 79-27-Ioss cf non-class Complete 8/24/84
IE instrumentatim and control power (Rev. 1)-

systen bus during cperation.

200 7.4.2.2 Remote shutdown systen Complete 8/15/84'

(Rev 1)

201 7.4.2.3 RCICAfCI interactions Ccaplete 8/3/84

202 7.5.2.1 tavel neasurement errors as a result Ccaplete 8/3/84
of envircrmental temperature offects
on level instrumentation referena;
leg

203 7.5.2.2 Regulatory Guide 1.97 Cmplete 8/3/84

204 7.5.2.3 1MI Itas II.F.1 - Accident nonitoring Canplete 8/1/84

205 7.5.2.4 Plant process ccmputer systen Cmplete 6/1/84

206 7.6.2.1 High gressure/ low gressure interlocks Canplete 7/27/84

207 7.7.2.1 HELBs and consequential control systen Canplete 8/24/84
failures (Rev. 1)

208 7.7.2.2 witiple control systen failures Ccuplete 8/24/84
(Rev. 1)

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

210 7.7.2.4 Transient analysis recording systen Ccuplete 7/27/84

211a 4.5.1 Centrol rod driw structural materials Ccmplete 7/27/84

211b 4.5.1 Control red driw structural materials Ccmplete 7/27/84

211c 4.5.1 Control red driw structural nuterials ccmplete 7/27/84
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211d 4.5.1 Control rod drive structural materials Complete 7/27/84

211e 4.5.1 Control red drive structural noterials Caplete 7/27/84

212 4.5.2 Reactor internals materials Caplete 7/27/84

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

|
}

214 6 .1.1. Engineered safety featureo materials Complete 7/27/84

I 215 10.3.6 Main steast and feedwater systen Otmplete 7/27/84
materials

216a 5.3.1 asector vessel materials complete 7/27/84

216b 5.3.1 asactor vessel noterials Complete 7/27/84
;
,

217 9.5.1.1 Fire protection organization Ccuplete 8/15/84

218 9.5.1.1 Fire hazards analysis Ccaplete 6/1/84
!

| 219 9.5.1.2 Fire protection administrative Complete 8/15/84
controls

| 220 9.5.1.3 Fire brigade and fire brigade Conglete 8/15/84
training

221 8.2.2.1 Physical separation of offsite Conglete 8/1/84
transmissicn lines

i
| 222 8.2.2.2 Design provisions for re-establish- Conglete 9/14/84

-

(Rev. 1). ! ment of an offsite power source
!

223 8.2.2.3 Independence of offsite circuits Caplete 9/26/84
(RcV- 3)

i betwen the switchyartl and class IE,'

buses'

,

224 8.2.2.4 Canon failure node between onsite Conglote 9/26/84
(Bov. 2)', and offsite power circuits

.

|

M P64 80/12 20- ga

i
L_



~

. .. . ..

i

DATE: 9/26/84

| \ _ATDODENF 1 (Cont'd)

! DSER R. L. MII"H. 10
: ces SsCrra a. SonexxR
j JTm NIDGER '" SUBJECT STATUS IEFIER D M D

''

* 225 8.2.3.1 Testability d automatic transfer of Complete 9/21/84
,

power from the normal to preferred (Rev. 1)
power. sourca

,' 2 26 8.2.2.5 Grid stability Complete 8/13/84
(Rev. 1)

,

'

227 8.2.2.6 Capacity and capability d offsite Ccuplets 8/1/84
circuits.

! 2 28 8.3.1.1(1) voltage &cp & ring transient condi- Complete 8/1/84
tions:

'

229 8.3.1.1(2) Basis 'for using bus voltage versus Ccaplets 8/1/84

|
actual -ch load voltage in the
voltage drty analysis

;
,

230 8.3.1.1(3) Clarificatico d Table 8.3-11 Ccuplete 8/1/84
1

231 8.3.1.1(4) Undervoltage trip setpoints Ccaplete 8/1/84

232 8.3.1.1(5) Imd configuration used for the ccuplete 8/1/84

{
voltage &cp analysis

233 8.3.3.4.1 Periodic systen testing Conglete 9/21/84
g (Rev. 2)

234 8.3.1.3 Capacity and apability d ensite Canplate 8/1/84
N: power supplies and use cf ad-

,

ministrative controls to prevent
,

overloading af the diesel generators

235 8.3.1.5 Diesel generators load acceptance Ccuplete 9/21/84'

(Rav. 2)
: test

2 36 8.3.1.6 Carp 11ance with pMition C.6 of Canplete 8/1/84 '

,

IG 1.9

237 8.3.1.7 Decription cf the load sequencer Ccmplete g8g
238 8.2.2.7 Sequencing cf loads en the offsite Ccmplete 9/21/84 ,

power system (Pav. 1) '

|

|

i

l

|
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| 239 8.3.1.8 Testing to wrify 804 minissa Ccaplete 8/15/84
+

| citage

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

! 241 8.3.1.10 Ioad acceptance test after prolonged C a plete 9/21/84
no Iced cperation of the diesel (Rev. 3)'

,

generator'

t

242 8.3.2.1 Compliance with position 1 of Regula- Ccuplete 9/13/84
| tory Guide 1.128 (Rev. 1)
,

243 8.3.3.1.3 Protection or qualification of Class Ccaplete 9/13/84'

! lE equipment from the effects of (Rev. 1)
fire mappression systems'

244 8.3.3.3.1 Analysis and test to demonstrate Caplete 9gV'6/84I 3)adequacy d less than specified'

separation

245 8.3.3.3.2 The use cf 18 versus 36 inches cf C mplete 9/26/84
(Rev. 3)separatica betweer. racesays

,

246 8.3.3.3.3 Specified separation cf raceways by Ccaplete 8/1/84
anal' psi's and test

| 2 47 8.3.3.5.1 Capability cf penetrations to with- Cmplete 9/13/84
stand long duration oh::t circuits (Rev. 1)

s

at less than maxima or worst cise+

short circuit

248 8.3.3.5.2 Separatics of penetration primary Cmplete 8/1/84
and tackup protectisns

2 49 8.3.3.5.3 The use cf bypassed trarmal overload Complete 8/1/84
protectiw devices for penotration
protections

250 8.3.3.5.4 Testing cd fuses in accordance with C mplete 8/1/84
R.G. 1.63

M P84 80/12 22 - gs
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251 8.3.3.5.5 Fault current analysis for all Complete 9/24/84
representative penetration circuits (Rev. 3)

.

l
252 8.3.3.5.6 The use of a single breaker to provide Ctuplete 9/21/84-

penetration protection (Rev. 2)

253 8.3.3.1.4 n==ltment to protect all Class 1E Ca plete 9/24/84
(Rev. 2A)equipment from external hazards versus

only class 1E equipment in one division

254 8.3.3.1.5 Protection of class 1E power supplies Ca plete 9/14/84
from failure of unqualified class 1E (Rev. 1)

,

loads

255 8.3.2.2 Battery capacity Complete 8/1/84

256 8.3.2.3 Automatic trip of loads to maintain Complete 9/13/84
(Rev. 1)

: sufficient battery capacity

257 8.3.2.5 Justificatiat for a 0 to 13 second Complete 9/13/83
i

I load cycle (Rev. 1)

258 8.3.2.6 Design and qualification of DC Caplete 8/1/84
systasa loads to operate between
mininasa and maximum voltage levels

259 8.3.3.3.4 use of an inverter as an isolation Ca plete 9/26/84
(Rev. 2)device

| 260 8.3.3.3.5 Use of a single breaker tripped by Conglete 9/13/84
a toCA signal used as an isolation (Rev. 1)
device

| 261 8.3.3.3.6 Automatic transfer of loads and Ccaplete 9/13/84
(Rav. 1)interconnectice between redundant'

divisions
,

>; 262 11.4.2.d Solid waste control program Cmplets 8/20/84
i

f

i
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243 11.4.2.e Fire protection for solid radweste Complete 8/13/84 |

storage area

264 6.2.5 sources of oxygen ocuplete 8/20/84

265 6.8.1.4 Est Filter Testing Complete 8/13/84

266 6.8.1.4 Field leak tests Complete 8/13/84-

267 6.4.1 Control rom toxic chsodcal Camp 1cte 8/13/84
.

detectors-

268 Air filtration unit drains Caplete g8{
!

269 5.2.2 code mass N-242 and M-242-1 Caglete 8/20/84
,

270 5.2.2 Code case N-252 Complete 8/20/84'

TS-1 2.4.14 Closure of wetectight d:ces to safety- Open
related structures

TS-2 4.4.4 Single recirculation I'mp operation open

TS-3 4.4.5 Core flow mccitoring for crud offacts Cooglete 6/1/84'

TS-4 4.4.6 Imee parts monitorirq systass Open-

TS-5 4.4.9 Natural circulation in normal Open

operation'

TS-6 6.2.3 Secondary contat e t negative Open

pressure
,

TS-7 6.2.3 Inloakage and drawdown time in Open
secondary containment<-

TS-8 6.2.4.1 taakage integrity testirq open

TS-9 6.3.4.2 BCCS subsystem periodic camponent Open
,

testing
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,

'
i

TS-10 6.7 MSIV leakage rate

TS-11 15.2.2 Availability, setpoints, and tacting open
of turbine bypass systaan

116-12 15.6.4 Primary coolant activity.

IC-1 4.2 Fuel rod internal pressure criteria Oceplete 6/1/84' ,

,

IC-2 4.4.4 Stability analysis subunitted before Open

|
second-cycle operation,

t
e

|
'

i

t

I
i

.

e
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ATTACHMENT 2 DATE: 9/26/84-

:
.

'! DRAFT SER SECTIONS AND DATES PROVIDED --- 1

! )
| SECTION DATE SECTION DATE
!

3.1,

3.2.1 11.4.1 See Notes 165
i' 3.2.2 11.4.2 See Notes 165
; 5.1 11.5.1 See Notes 1&5

1 . 5.2.1 11.5.2 See Notes 1&5
i 6.5.1 See Notes 1&5 13.1.1 See Note 4

i 8.1 See Note 2 13.1.2 See Note 4
8.2.1 See Note 2 13.2.1 See Note 4

L' 8.2.2 See Note 2 13.2.2 See Note 4
8.2.3 See Note 2 13.3.1 See Note 4

? 8.2.4 See Note 2 13.3.2 See Note 4
8.3.1 See Note 2 13.3.3 See Note 4

i 8.3.2 See Note 2 13.3.4 See Note 4

i- 8.4.1 _See Note 2 13.4 See Nate 4

i 8.4.2 See Note 2 13.5.1 See Note 4
8.4.3 See Note 2 15.2.3

.

8.4.5 See Note 2 15.2.4;
8.4.6 See Note 2 15.2.5
8.4.7 See Note 2 15.2.6
8.4.8 See Note 2 15.2.7
9.5.2 See Note 3 15.2.8
9.5.3 See Note 3 15.7.3 See Notes 1&5
9.5.7 See Note 3 17.1 8/3/84-

9.5.8 See Note 3 17.2 8/3/84
! 10.1 See Note 3 17.3 8/3/84

10.2 See Note 3 - 17.4 8/3/844
,

10.2.3 See Note 3c

j 10.3.2 See Note 3
'' 10.4.1 See Note 3

*

| -l'.4.2 See Notes 3&50
i 10.4.3 S.ee Notes 3&S

- 10.4.4 See Note 3'

11.1.1 See Notes 1&S Notes:
11,1.2 See Notes 165 ,

11.2.1 See Notes 1&S 1. Open items provided in ;

11.2.2 See Notes 165 letter dated. July 24, 1984,

11.3.1 See Notes 1&S (Schwencer to Mittl)
'

11.3.2 See Notes 165
2. Open items provided in.

June 6, 1984 meeting*

, _

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

CT db
4. Open items provided in

May 2. 1984 meting
e

5. Draft SER Section provided
in letter dated. August 7,

~ 1984 (Schwencer tus Mitti)
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DSER Open Item No. 223 (DSER Section 8.2.2.3)

INDEPENDENCE OF OFFSITE CIRCUITS BETWEEN THE SWITCHYARD AND THE
. CLASS lE BUSSES

The Hope Creek design provides two immediate access of fsite circuits
between the switchyard and the 4.16 kV Class 1E busses. It is the ,

Istaff position that these two circuits be physically separate and
independent such that no single event can simultaneously af fect
both circuits in such a way that neither can be returned to service
in time to prevent fuel design limits or design conditions of the
reactor coolant pressure boundary from beng exceeded. The physical

separation and independence of these two circuits from and including
station service transformers LAX 501 and 1BX501 to the 4.16 kV Class
lE busses has not been described or analyzed in the FSAR.

By Amendment 4 to the FSAR, the applicant implied, in response to a
request for information, that the offsite circuits are non-Class lE..

and thus do not have to be physically separ'ated in accordance with
the requirements of Criterion 17 of Appendix A of 10CFR50. The
staff _ finds this interpretation to be unacceptable.

RESPONSE

FSAR Section 8.2.2.2 has been added to provide a discussion of the
physical separation and independence of the two offsite power
circuits from the station service transfocmers to the 4.16 kV Class
1E buses.

1

,

f

REV 2
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HCGS FSAR
_

QUESTION 430'.4 (Section 8.2)

The Hope ' Creek design provides two immediate access of f site circuits
between the switchyard and the 4.16 kV Class lE buses, It is the

staff position that these two circuits be physically separate and
independent such that no single event can simultaneously af fect-

both circuits in such a way that neither can be returned to service'

in time to prevent fuel design limits or design conditions of the
reactor coolant pressure boundary from being exceeded. The physical

separation and independence of transformers LAX 501 and 1BX501 to
the 4.16 kV Class 1E buses has not been described or analyzed in
the FSAR. Provide the description and analysis and justify areas
of noncompliance ~ with the above staf f position. The analysis should

include separation and independence of control and protective
relaying circuit.s as well as the power circuits.

RESPONSE

FSAR Section 8.2.2.2 has been added to provide the required
information.

..

|

|

l

.

:
'

I .

|

DSER OPEN ITEM 223 430.4-1 Amendment 4'
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8.2.2.2 SEPARATION OF OFFSITE POWER SUPPLIES WITHIN THE PLANT

The circuits for the offsite power supply located within the plant
are designed to comply with the requirements of GDC 17. Refer to
FSAR Section 8.3.1.2.1 for a detailed description.
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. .

groups remain intact to provide for 1. and 2.
above.

7 / A) SEK..7~~ k ;

Each 4.16-kV Class 1E bus has access to the two
physically independent offsite power sources.'

.

Upon LOP, the Class IE system is automatically
isolated from the offsite power system and the

| onsite non-Class IE distribution system. The
isolation of the offsite and Class IE onsite power
systems is accomplished by tripping of the
incoming offsite source breakers to the 4.16-kV
Class IE buses. This tripping is accomplished
through the undervoltage relays connected on the
source side of these breakers. The tripping of
these incoming offsite source breakers to the
4.16-kV Class 1E buses also isolates one power
supply channel from redundant power supply
channels. The combination of these factors
considered in the design of the electric power.

system minimizes the probability of losing
electric power from the onsite power supplies as a
result of the loss of power from the offsite
sources or any disturbances of the non-Class TE ac
system.

The voltage analysis performed in accordance with
Branch Technical Position PSB-1, Item 3, indicates
that the onsite distribution system voltages are
adequate to support Class IE loads within the
equipment ratings during LOCA and' plant shutdown
with the offsite system voltages at anticipated
minimum or maximum voltage and with only the
offsite source being considered available. The
analysis also confirmed that the setting of the
undervoltage relays on the source side of the
incoming offsite source breakers on the Class TE
4.16-kV buses will protect Class 1E loads from
degraded voltages resulting from sustained low
offsite system voltage condition.

.

The voltage analysis is based on the simplified
single line diagram shown on Figure 8.3-15 which
represents one half of station distribution buses
and one of the two offsite sources. Because tf
similarity in the redundant Class 1E buses and
similarity of non-Class IE buses, the voltage
analysis conducted is applicable to all of the
station distribution buses. This single line

8.3-32 Amendment 4

\
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Figure 8.3-5 shows that each of the four 4.16 kV Class lE switchgear
buses . i:s supplied from two of fsite (preferred) power sources and

- one onsite standby diesel genorator (SDG). . The offsite power to
these buses.is supplied from station service transformers LAX 501
and IBX501 by non-segregated phase buses that . are enclosed in
metallic ducts. The non-segregated phase buses from the station
service transformers to the 4.16 kV Class lE switchgear are designated
as non-Class IE.

-

Figure 8.3-16 shows the routing of these non-segregated phase bus
ducts from station service transformers LAX 501 and IBX501 to 4.16
kV switchgear.

Station service transformers LAX 501 and 1BX501 are provided with
\individual water spray systems and are separated from each other by

a 1-hour fire. barrier. Each transformer has a collection dike and
drainage outlet for collecting transformer oil spills and fire
suppression system water and draining it to the oily waste drainage
system. The drainage outlet for each transformer is designed to
drain the entire volume of oil from the transformer plus the maximum
flow of water from the automatic water spray system.

The non-segregated phase buses are run outside the turbine building
wall up to the point where they enter the building. An extension
of the station service transformers' water. spray sprinkler system
provides additional protection in the area of the common bus support
and the limited area of crossover of the two non-segregated buses.'

The non-segregated bus duces are designed and constructed for
adverse outdoor weather conditions (rain, ice, etc). The bus ducts

i

I are designed per ANSI Standard C37.20-1969/C37.20C-1974, Section
8.2.2.4, Watertight Tests, and, therefore, water from the sprinkler

| system of one transformer will not endanger the operation of the
non-segregated bus of the other transformer.4

These design features ensure that a station service transformer
fire can not damage the bus duct from the other transformer and
cause a loss of both offsite sources of power.

| Within the turbine building the offsite buses are routed through
| Separate supports are provided for the non-segregatedcommon areas.

phase buses in non-seismic plant areas. In Seismic Class I plant
areas Seismic Class I supports.are.provided for the non-segregrated

(
! phase buses.. The buses are physically separated from each other

and their steel duct enclosures minimize, to the extent practical,
| the likelihood of their simultaneous failure under operating and'

postulated accident environmental conditions.

!

'

.

'
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- Page two

The onsite power feeds to the 4.16 kV Class lE switchgear are routed
Eachin rigid steel conduit from the standby diesel generator rooms.

train of onsite Class lE power is compartmentalized such that the
.

' four trains are separated from each other by two-hour fire rated
concrete walls and each diesel is separated from-its associated
offsite power bus by a three-hour fire rated wall.
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 lE'and are qualified to the HCGS seismic and
environmental parameters for any design basis event. These breakers
are electrically interlocked to prevent the automatic paralleling
of-the onsite and offsite power supplies.

The only control -interf ace between the .onsite Class lE and of fsite
power systems is the station service transformer dif ferential relay
current transformer (CT) leads in the Class lE switchgear. The CT

leads are classified as non-Class lE and are enclosed in armored
cable or conduit to comply with Regulatory Guide 1.75.

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 parameters for all
design basis events. The control panels, power, and . control cables
for all the four SDGs are separated to comply with Regulatory Guide

i 1.75 requirements. ,

1- Each of the four Class lE 4.16 kV switchgear buses has its own
independent protective relaying schemes. The failure of a protective
relay in the 13.8 kV and/or 500 kV systems does not impact any of
the four onsite power sources.

The control power supplies for both the offsite and onsite Class lE
infeed breakers are from a 125V de distribution panel of the same'

Class lE channel. Cables of the same Class lE channel are routed
in common raceways but these raceways are separated from their,

redundant counterpart by two-hour fire rated concrete walls from''

the switchgear room to the cable spreading room. Within the cable
spreading room the redundant Class lE control raceways are provided
with Regulatory Guide 1.75 separation as well as automatic fire
suppression systems. Figures 9.5-1 to 9.5-5 show these features.

Common control room panels, where both onsite and offsite control
cables terminate, have separation or barriers provided, in accordance'

with Regulatory Guide 1.75, to eliminate common mode failures between
onsite and offsite breaker control.
Protection against common mode fire induced failure of the onsite
power trains is addressed as part of the Hope Creek fire protection

,
- analysis in Section 9.5.1, and Appendix 9A.

.
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Page three

.

These design features minimize the probability of losing electric-'

power from any of the required Class lE electrical power systems as
a result of, or coincident with, loss of the power generated by the
main generator, loss of the _ power from the offsite transmission
network, or loss of the power from the onsite electric power supplies,
as required by GDC 17..
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DSER Open Item No. 224 (DSER.Section 8.2.2.4)

COMMON FAILURE MODE BETWEEN ONSITE AND OFFSITE POWER CIRCUITS

Each of the 4.16 kv Class lE busses at Hope Creek is supplied power
from preferred offsite and standby onsite circuits. It is the

staff position that these circuits should not have common failure
modes. Physical separation and independence of these circuits has
not been described or analyzed in the FSAR. By Amend. 4 to the
FSAR, the applicant, in response to a request for information,
indicated that'a single event can not cause common failure of both
onsite and of fsite power source circuits because they are separated
in accordance with the requirements of Regulatory Guide 1.75. The
staff _ disagrees.. Separation in accordance with Regulatory Guide
1.75 by itself is not sufficient for-the staff to conclude that
there are no common feilure modes or to conclude that the probability
of coincident loss of both onsite and offsite power sources has
been minimized in accordance with the requirements of Criterion 17
of App,endix A to.10 CFR 50.

, , ,

RESPONSE

FSAR Section 8.3.1.2.1 has been revised to include the results of
an analysis to show compliance of the onsite and offsite ;ower
systems to GDC 17. FSAR Figure 8.3-16 is attached to DSER Open
Item 223.

.

|

|

REV 1
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QUESTION 430.5 (SECTION 8.2)

' Each of.the 4.16 kV-Class lE busses at Hope Creek is supplied power~

from preferred offsite and standby onsite circuits. It is the.

staf f- position- that these circuits should not have common f ailure -
-modes. Physical separation and independence of these circuits has
not been described or analyzed in the FSAR. Previde a description

and analysis in accordance with Section 5.2.1(5) of IEEE Standard
-

308-1974.

RESPONSE

FSAR Section 8.3.1.2.1 has been revised to provide the requested
information.

____

.

.

4

DSER OPEN ITEM-224 430.5-1 Amendment 5'
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groups remain intact to provide for=1. and 2.
'

- above.

7 / AJS&K 7~~ k '

,

Each 4.16-kV Class 1E bus has access.to the.two
physically independent offsite power sources.
Upon LOP, the Class 1E system.is automatically
isolated from the offsite power system and the
onsite non-Class IE distribution system. The
isolation of the offsite and Class 1E onsite power

-

-systems is. accomplished by tripping of the
incoming offsite source breakers to the 4.16-kV
Class IE buses. This tripping is accomplished
through the undervoltage relays connected on the
source side of these breakers. The tripping of
these incoming offsite source breakers to the
4.16-kV Class IE buses also isolates one power
supply channel from redundant power supply
channels. The combination of these factors
considered in the design of the electric power
system minimizes the probability of losing

; electric power from the onsite power supplies as a
result of the loss of power from the offsite
sources or any disturbances of the non-Class 1E ac
system.

The voltage analysis performed in accordance with
Branch Technical Position PSB-1, item 3, indicates
that the onsite distribution system voltages are
adequate to support Class IE loads within the
equipment ratings during LOCA and plant shutdown
with the offsite system voltages at anticipated '

,

minimum or maximum voltage and with only the
offsite source being considered available. The
analysis also confirmed that the setting of the
undervoltage relays on the source side of the
incoming offsite source breakers on the Class TE
4.16-kV buses will protect Class 1E loads from
degraded voltages resulting from sustained low
offsite system voltage condition.

- .

The voltage analysis is based on the simplified
single line diagram shown on Figure 8.3-15 which
represents.one half of station distribution buses
and one of the two offsite sources. Because of

~-

similarity in the redundant Class 1E buses and
similarity of non-Class 1E buses, the voltage
analysis conducted is applicable to all of the
station distribution buses. This single line

(

8.3-32 Amendment 4
,

,

,
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Figure 8.3-5 shows that each of the four 4.16 kV Class lE switchgear
' buses. is supplied from two offsite (preferred) power sources and.

one onsite standby diesel generator (SDG). The offsite power t'o
these buses is supplied from station service transformers 1AX501
and 1BX501 by non-segregated phase buses that are enclosed in
metallic ducts. The non-segregated phase buses from the station-

service transformers to the 4.16 kV Class 1E switchgear are designated
as non-Class 1E.

Figure 8.3-16 shows the ' routing of these non-segregated phase bus
ducts from station service transformers LAX 501 and 1BX501 to 4.16
kV switchgear.

Station service transformers 1AX501 and 1BX501 are provided with
individual water spray systems and are separated from each other by

.

a 1-hour fire barrier. Each transformer has a collection dike and
drainage outlet for collecting transformer oil spills and fire
Jsuppression system water and draining it to the oily waste drainage
system. The drainage outlet for each transformer is designed to
drain the entire volume of oil from the transfocmer plus the maximum
flow of water from the automatic water spray system.

The non-segregated phase buses are run outside the turbine building
wall up to the point where they enter the building. An extension
of the station service transformers' water spaay sprinkler system
providen additional protection in the area of the common bus support
and the limited area of crossover of the two non-segregated buses.

.

!-

The non-segregated bus ducts are designed and constructed for
adverse outdoor weather conditions (rain, ice, etc). The bus ducts

! are designed per ANSI Standard C37.20-1969/C37.20C-1974, Section
8.2.2.4, Watertight Tests, and, therefore, water from the sprinkler
system of one transformer will not endanger the operation of the
non-segregated bus of the other transformer.

These design features ensure that a station service transformer
fire can not damage the bus duct from the other transformer and
cause a loss of both offsite sources of power.

Within the turbine building the offsite buses are routed through
common areas. Separate supports are provided for the non-segregated
phase buses in non-seismic plant areas. In Seismic Class I plant
areas Seismic Class I supports are provided for the non-segregrated
phase buses. The buses are physically separated from each other
and-their steel duct encicsures minimize, to the extent practical,
the likelihood of their simultaneous failure under operating and
postulated accident environmental conditions.

4
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The onsite power foods to the 4.16 kV Class lE switchgear are routed
in rigid steel conduit from the standby diesel generator rooms. Each
train of onsite Class lE power is compartmentalized such that-the
four trains are separated from each other by two-hour fire rated
concrete walls and each diesel is separated from its associated*

offsite power bus by a three-hour fire rated wall.
The circuit breakers that connect a 4.16 kV Class lE switchgear bus
to the two offsite power supplies and its associated onsite standby
power supply are Class lE and are , qualified to the HCGS seismic and
environmental parameters for any design basis event. These breakers-

are electrically interlocked to prevent the automatic paralleling
of the onsite and of fsite power supplies. ,

4

The only control interf ace between the onsite Class lE and of fsite:

power systems is the station service transformer dif farential relay
current transformer (CT) leads in the Class 1E switchgear. The CT
leads are classified as non-Class lE and are enclosed in armored
cable or conduit to comply with Regulatory Guide 1.75.

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 parameters 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.

Each of the four Class lE 4.16 kV switchgear buses has its own
- independent protective relaying schemes. The failure of a protective

relay in the 13.8 kV and/or 500-kV systema does not impact any of
;

the four onsite power sources.

The control power supplies for both the offsite and onsite Class lE
'infeed breakers are from a 125V de distribution panel of the same
--Class 1E channel. Cables of the same Class lE channel are routed
in common raceways but these raceways are separated from their
redundant counterpart by two-hour fire rated concrete walls from
the switchgear room to the cable spreading room. Within the cable
spreading room the redundant Class lE control raceways are provided
with Regulatory Guide 1.75 separation as well as automatic fire
suppression systems. . Figures 9.5-1 to 9.5-5 show these features.

Common centrol room panels, where both onsite and offsite control
cables terminate, have separation or barriers provided, in accordance
with Regulatory Guide 1.75, to eliminate common mode failures between
onsite and offsite breaker control.
Protection against common mode fire induced failure of the onsite ,

Ipower trains is addressed as part of the Hope Creek fire protection,

analysis in Section 9.5.1, and Appendix 9A. |
, ,

a
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Page three

These design features minimize the probability of losing electric
power from any of the required Class lE electrical power systems as
a result of, or coincident with, loss of the power generated by the

- main generator, loss. of the power from the offsite transmission
network, or loss of the power from the onsite electric power supplies,

'

as required by GDC 17.

.
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DSER Open item No. 244 (DSER Section 8.3.3.3.1)

ANALYSIS AND TSST TO DEMONSTRATE ADEQUACY OF LESS TRAN SPECIFIED
SEPARATION

.

hhe applicant, by Amendment 4 to the FSAR, provided a description
of physical separation between redundant enclosed raceways (covered
trays and open top raceways, and between non-class 1E trays and

' ' Class 15 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, a.nd eighteen inches (18*) vertical.

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

The applicant further stated that where the separation distances
specified above can not be maintained, cable trays shall either
be covered with metal tray covers or an analysis, based on test
results, will be performed.

The staff concludes that the above separation meets the guide-
lines of Regulatory Guide 1.75 and is acceptable except for the,

following:

(1) The use of 18 versus 36 inches of separation between race-
ways is evaluated in Section 8.3.3.3.2 of this report, and

( 2) The use of an analysis to justify less than specified
separation will be pursued with the applicant.

.

RESPONSE

The response to Question 430.52 has been revised to provide the i

requested analysis. das copy of es.cA e f' V 4 e fe//ow,'y re,oort.s
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HCGS FSAR [ftm 2I.

OUESTION 430.52 (SECTION 8.3.1 and 8.'3.2)

Provide a description of separation between redundant enclosed
raceways or conduit and open top raceways and between N0n Class lE
trays and Class lE conduit.

RESPONSE

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

.

s

e

s

430.52-1

_
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HCGS FSAR 1/84 )
i
,

1.8.1.74 -Conformance to Reculatory Guide 1.74, Revision 0, j
February 1974: Ouality Assurance Terms and Definitions ;

|

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

'
Regulatory Guide 1.74.

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

.

1. 8.= 1. 7 5 Conformance to Reaulatory Guide 1.75. Revision 2,
Sectember 1978: Physical Independence of Electric
Systems

HCGS complies with IEEE 384-1974, as modified and endorsed by
Regulatory _ Guide 1.75, with the clarifications and exceptions
outlined below.

;

Position C.1 separation is accomplished in general by supplying
non-Class IE loads connected to a Class IE bus through a singlet

breaker with a shunt trip device tripped by a LOCA signal. All
non-Class 1E loads will be tripped automatically by LOCA signal.
Provisions for restoring certain of these loads from the maini

control room are provided.

4
@ggggkm Position C.12 states that redundant cable spreading areas should

be provided. HCGS has only a single cable spreading area.

Position C.12 endorses IEEE 384-1974, Paragraph 5.1.3, which
indicates that in cable spreading areas the minimum separation
distance between redundant Class IE cable trays should be 1 foot
between trays separated horizontally and 3 feet between trays.

separated vertically. The separation criteria used on HCGS for
cable spreading areas is a minimum of 1-foot horizontal distance'

and 18-inch vertical distance between redundant Class IE cable
trays. The configurations, for which the redundant cable-trays
can not be separated-by distances specified above, will either be
analyzed or tested tc demonstrate the compliance with the intent
of Regulatory Guide 1.75.

Position C.15 specifies that redundant Class IE batteries be*

located in separate safety class structures and be served by
independent ventilation systems. The 250-V Class 1E batteries
for electrical divisions A and B, located on elevation 163 feet
of the auxiliary building, are served by a common ventilation

4

1.8-45 Amendment 4
|

r
'
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< - (Question 430.52/ Item 25)'

INSERT A-

Position C.6 states that all analyses to justify lesser separation
distances shall be identified. The following are the HCGS excep-a

. tions to the IEEE 384 separation distances.
- .

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

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

Because of space limitations in some areas of 'the plant,
the minimum separation distance of one inch between rigid
steel conduits can not be maintained. The use of the con-
duits is limited to instrumentation *.o instrumentation
control to. control, and instrumentation to power feeder -
with maximum 120 Vac or-125 Vdc cables only. Wyle Test
Report No. 56719, prepared for Susquehanna Steam Electric
Station, showed that rigid steel conduits in contact with
each other are acceptable barriers. The testing demon-
strated that shorting of' conductors in one conduit until
failure did not af fect the performance of the conductors'

in the other conduit or damage the conduit In addition,.

Franklin Institute Research Laboratories ( FIRL) pe rformed
similar testing for the Toledo Edison Company in 1977 with
successful results. The test configuration and cables
used conservatively bound the HCGS conditions; therefore,

[ the limited cases where the HCGS separation has not been
; met in the installation are justified. The two reports

referenced have been submitted under separate cover, by,

le tter from R. L. Mitti, PSE&G, to A. Schwencer, NRC,
dated August 30, 1984.

Based on the results of this test and analysis program,
,

separation criteria for Class lE conduit has been estab-
lished which assures that (1) any failure or occurrence in
a Class lE conduit will not degrade a redundant essential
- Class lE circuit in adjacent Class lE conduits, (2) a
failure or occurrence in a non-Class lE conduit will not
degrade redundant essential Class lE circuits in adjacent

,

Class lE conduits.
,

i The criteria established are as follows:
:

- 1. Circuits carrying control, instrumentation, or power

1 of 3
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. Insert A (Cont'd)

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

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

''3. Conduit carrying non-essential.13.8 kV, 4.16 kV,,

or 480 volt load center cables that bridge conduits
carrying essential Class lE circuits of redundant'

channels will be separated from conduit carrying cir-
cuits of the redundant channel to give a minimum sepa-
ration of one inch.

'

4. Conduit carrying essential Class lE power cable of'
480 volt or lower. voltage with conductor size larger than
number 12 ANG, and not covered by 2. above , will meet
the following criteria: -

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

: redundant channel.
'

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

i

c. Will have a minimum separation of one inch from
conduits containing an essential Class lE circuit
of the redundant channel mounted directly above
and running parallel.

5. Conduit carrying non-essential power cable of 480 volt
,

or lower voltage with conductor size larger than num-
ber 12 AWG, and not covered by 3. above, that bridgeo
conduits carrying essential Class lE circuits of redun-
dant channels will be treated as in 4.a, b, and c for

I

proper separation from the redundant channel.
;

Non-Class lE conduit separation from Class lE tray.-

.

In safety-related areas of the plant there are non-Class 1E
rigid steel conduits within one inch of Class lE tray.
The non-Class 1E conduit contains only control, instrument-
ation or 120 Vac/125 Vdc power cables. The testing performed

|

| 2 of 3
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for the above projects demonstrated that the rigid steel
conduit is an effective barrier for protection of any

-

cabling. Therefore, the HCGS cases where the non-Class lE
conduit is not installed as required is justified by the
previous testing.

. Metal-clad cable separation from Class lE raceways.-

Metal-clad cables, type MC, are used in non-Class lE,-

,' circuits only. The minimum separation between the metal-
clad cable and Class lE raceways (open top trays or
conduits) is one (1) inch. The type MC cable is a factory
assembly of one or more conductors, each individually
insulated, covered with an overall insulating jacket and
all enclosed in a metallic sheath of interlocking galvanized

. steel. The cable has passed the vertical flame test of
IEEE 383-1974.

The above analysis identified the cases on a generic level. The
installation and inspection of raceways are ongoing and the specific
cases where the analysis appoes are documented on nonconformance
reports that are part of the QA/QC program.

s

b
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WEEN RACRWAYS. .

Tus gas or 18 VERSUS 36 INCBBS OF SEFARATION SET,

1 .

i FSAR it is
In sections 1 8.1.75 and 8.1.4.14.31 of the

l
, ,

l rays in the;<

stated that separation between redundant cab e t
,

l y roes,

cable speeading area, control equipment roome, re a
; rtically

and main control room are separated by 18 inches ve| . ration
as opposed to the recommended 36 inches of sepa

i

'
384-1974.

.
required by Isas standard FSAR, indicated that this

.

;' |
The applicant, by Amendment 4 to th918 inches of separation uns approved by the staf f

during the
The staff'sI k plant.

preliminary design review of the Bope Creepreliminary safety evaluation report for th s
i ites states |*

,

!
'

thats.| "The applicant claims t'home separation distances areling will be
adequate because a high grade type cab

,

that

specified and results of estensive testing showhn
,

nc, cable degradation or flame propagation occurs w eseparated by 12 inches from the upper; ;

the lower tray,d to a gas flame for 15 spinutes.'
_

i:

,

j tray, is espose degradation
The results of these tests, that demonstrate no

! '

tray es-

' to cables located in the trays 12 inches above thei h the applicant.
posed to the gas flame, will be pursued w t

.

I RESPONSE to duestion 430.51
8.1.4.14. 3. I' a'nd e .the r e s po ns e justification for

have been revised to provi.de additionalSection
*

the separation distance.*
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,~ Item 26-

i '' DSER 245
Rev. 24

HCGS FSAR

,

QUESTION 430.51 (SECTION 8.3.1 and 8.3.2)

: In Sections 1.8.1.75.and 8.1.4.14.3.1 of the FSAR you state that
separation between redundant cable trays in the cable spreading;

area, control equipment room, relay room, and main control room are
separated by 18 inches of separation required by IEEE Standard
384-1974. Provide analysis substantiated by test that demonstrates
the adequacy of 18 inches of separation.

RESPONSE

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

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

Revised section 8.1.4.14.3.1 provides the analysis based on this
test to demonstrate the adequacy of 18 inches separation.

'

In addition to the above test, an additional cable tray test will
- be performed that tests electrical shorting of electrical cabling
. utilizing the 18 inch vertical separation. This test plan is beir.g
submitted under separate cover.4

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

i

&

i

,

t

i

,

!

DSER OPEN ITEM 245 Rev. 2
430.51-1:

i
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ntrol Equipment'Roong A=/
3.1.4.14.3.1 Cabl preading Area, *

Sr b .t :-a, and Main Control Room ,. .

-

Meglame. And e}& M *C
.

.

The cable spreading area, control equipment roomb i;s'. ;-a, and
main control room do not contain high energy equipment such as
switchgear, transformer, rotating equipment, or potential sources
of missiles or pipe whip, and are not used' for storing flammable

Power supply circuits are limited to those serving.

materials. These 208/120-V power'

these ~ areas and their instrument systems. Conduits containing redundant
cables are installed in conduit's. Conduit couplings,cables are separated by a minimum of 1 Sch.
clamps, locknuts, bushings, etc, shall not be considered inFor conduitsdetermining the required separation distances.
carrying redundant r.eutron monitoring cables, bones also shall,

not be considered in determining the required separation.
'

Redundant cable trays 'are separated by at least 18 inchesThe configurations, for
vertically and 12 inches horizontally.not be separated by
which the redundant ^ :;- .

. canwil;l either be analyzed or tested todistances specifled above with the intent of Reaulatory Guidedemonstrate the complianc
Separation distance requirements between Class IE and non-:

i 1.75. as for the separation amongClass IE raceways are the-

redundant channels. , ,
>

plM% AT A
Strict administrat.1re control of operations and maintenance
activities is developed to control and limit the introduction of
potential hazards into these areas.

,

i

.

s.1.4.14.3.2 Limited Hazard Areas'

..

2.imited hazard areas are the general plant s'reas from which
potential nonelectrical hazards s'uch as missiles, pipe whip, andThe hazards in this area are
exposure fires are excluded. limited to failures or faults internal to the electrical102,,These areas include elevations 77,equipment or cables.
124, ~130, and 137 feet in the muziliary building wing areas andi

Minimum separation in'

elevation 87 feet in the radwaste area.
these C .; .,i_. @ reas is as follows:

.

Conduits containing redundant cables are separated by a
minimum of 1 inch, unless consideration of has'ardsI a.
indicates greater separation is required. ConduitI

couplings, clamps, locknuts, bushings, etc, shall not
'

be considered in determining the required separationi

For conduits carrying redundant neutron
distances.

- . ._,,

< .

3.1-21 Amendment 4
p

-

,
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DSER 245
(Item 26)' s

ABSTRACT-PHYSICAL SEPARATION TEST PLAN Page 1*

'
l.0 SCOPE

This document is a-test plan for the purpose of testing physical'
separation between redundant Class lE cables and Class lE and,non -
Class 'lE cables with ' respect to electrical f aults in configurations

'

representative of HCGS.

1.1 OBJECTIVE

The purpose of this procedure is to present the requirements,
procedures, and sequence for testing the design adequacy of the
Hope Creek cable tray-to-cable tray separation. Figure 1 identifies
.the tray-to-tray separation test configuration.

1.2 APPLICABLE DOCUMENTS ,

* IEEE Std 384-1981

IPCEA S19-81*

HCGS FSAR Section 8.1*

1.3 EQUIPMENT DESCRIPTION

This test procedure encompasses tear.ing of control cable and
instrumentation cable as described balow:

Item No. Description'

1.0 Okonite 600VAC, two conductor,
size # 14 AWG (HCGS No. CO2)

2.0 Okonite 600VAC, two conductor,,
size i 12 AWG (HCGS No. P12)

3.0 Eaton 600VAC, two conductor, ;

size i |16 AWG (HCGS No.102)

2.0 TEST REQUIREMENTS

2.1 Acceptance Criteria

2.1.1 Insulation Resistance Test
Measured insulation resistance on all " target" cables and
any other cable, in the target raceway, that might sustain
significant damage to its insulation system sha,ll be
greater than 1.6 x 106 ohms with an applied potential of
500 VDC for sixty seconds.

--. - _- _ _ _ . . _ . . . _ _ . - _ _ _ ,_ - , _ . _ _ _ . _ . _ , . _ . _ . _ _ _ . . . - _ --
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2.1.2 High Potential Test

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

.

2.1.3 Cable Continuity Test

Energized non-f ault specimens in the " target" raceway
shall. conduct 100% rated current at 120 VAC throughout
the overcurrent test.

- 2.1.4 Cable Temperature

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

the cable.

3.0 TEST PROGRAM

3.1 Test Configuration

These tests shall consist of a series of tests with two
vertically separated horizontal cable trays (see Figure 1).

,

-The test setup shall be identical for each test with the
exception of the location of the f aulted cable.

3.1.1 Purpose
.

The purpose of the' tests is to demonstrate the adequacy of*

design where two horizontal cable trays are physically
separated by eighteen inches vertically when an electrical,

i fault occurs in the lower cable tray.

3.1.2- Test Specimen Preparation

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

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

'

2. The cable trays shall be supported with unistrut hangers'

and shall be mounted such that the bottom of the upper
horizontal cable tray is eighteen inches above the top of
the upper horizontal cable tray.

,

4
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3. The upper and lower cable trays shall be filled to a 50%
fill level (by area) using an assortment of six ft
unpowered control and instrumentation cables from PSE&G
stock.

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

.

>

3 .1. 3 . Instrumentation Setup

3.1.3.1 Thermocouple Locations

For the test, five thermocouples are to be mounted to the
upper and lower cable tray on the edge closest to the faulted
cable in the horizontal cable tray.

These thermocouples shall be monitored by a Fluke Data-
logger feeding a high-speed printer. The datalogger shall
be. operated at its maximum rate throughout the overcurrent
test.

All voltages and phase currents3.1.3.2 Electrical Monitoring --

of the energized cables and the fault cable current shall
s

be fed to oscillograph recorders. The oscillographs shall
be operated at the 0.1 inch per minute rate throughout the
ove rcurrent test. The oscillograph channels shall be as
specified below:

.

Occillograph #1 Channels

Channel No. Test No. Signal Location

1 1 Current 16 AWG Upper Cable Tray
1 2 Current 14 AWG Lower Cable Tray

2 1 Current 12 AWG Upper Cable Tray
2 2 Current 16 AWG Lower Cable Tray

3 1 Current 16 AWG Upper Cable Tray
3 2 Current 14 AWG Lower Cable Tray

4 1 Voltage 16 AWG Upper Cable Tray
4 2 Voltage 12 AWG Lower Cable Tray

5 1 Voltage 12 AWG Upper Cable Tray
5 2 Voltage 16 AWG Lower Cable Tray

6 1 Voltage 16 AWG Upper Cable Tray
6 2 Voltage 14 AWG Lower Cable Tray

. _ . - - - . - _ . _ - . - ._. .- - .- . - . . . -
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Oscillograph 42 Channels
-

Channel'No. Test No. Signal Location

~1 1,2 Current Faulted Cable

A digital multimeter shall be utilized to measure all phase-
to-phase voltages and all phase currents' prior to, during,
. and after the overcurrent test.. These data shall be recorded
to provide accurate evidence of the energized specimens'.

ability to conduct rated current and 120 VAC throughout
the overcurrent test.

' ' Baseline-Functional Tests for Cabling in Upper Tray3.1.4

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

3.1.4.1 Insulation Resistance Test

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

2. Perform a high potential test on the " target" cable.

3.1.5 Overcurrent Test,

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

'
2. Energize the two 3/C Size 14 AWG cables with 120 VAC

and 15 amperes.

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

.

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

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

6. Allow the worst case cable size to conduct rated current ,

'

for 15 minutes.

_ 7. Increase the Multi-Amp Test Set output to 660 amperes. |
,

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

.

4

%
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9. Allow the WCC to conduct 660 amperes until cable failure'

occurs or until thermocouple readings stabilize for a -

period of five minutes.

10 ~. - De-energize the Multi-Amp Test Set output.

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

12. Record " target" cable voltages and currents.

13. De-energize the " target" cables.

|-14. Photograph the post-test damage.

- 15. . Remove the f aulted cable and any other cables that were
significantly damaged.

16. Repeat the applicable portions of Paragraphs 3.1.2
(Test Specimen Preparation, 3.1.3 ( Instrumentation
Setup) and 3.1.4 (Baseline Functional Tests).

s

e

-

- - . - - .. - _ . . . , _ _ . _ - _ _
, . _ . , _ . . . _ - . _ _ _ _ _ . . _ . . _ , . . . _ , _ _ _ , , _ , . _ , ' _c____,___.__.__.,,,__,_.
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* The three M of the fault cable shall be
connected in series.

,

,
** The fault cable shall be wrapped with a single*

:

layer of siltemp wide tape No. 65 from the edge
4

. of the test area to the bus bar.
!
.

3
FIGURE F. TYPICAL FAULT CABLE CONNECTIONS '
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DSER Open Item No. 259 (DSER Section 8.3.3.3.4)

USE OF AN INVERTER AS AN ISOLATION DEVICE

By Amendment 4 to the FSAR, the applicant indicated that the non-,

Class lE public address system distribution panel shown on sheet 2
i:- of Figure 8.3-11 of the FSAR is supplied power from the Class lE dc

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 an inverter as an isolation device will
be pursued with the applicant.

RESPONSE

The response to Question 430.33 has been revised to' state that the
inverter 'will be tested as an isolation' device. In the event that

;
' the tests are not successful, the non Class lE loads will be removed-

or the cables will be re-routed.

.

9

i

b

g

1

1

,
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OUESTION 430.31 (SECTION 8.3.1 and 8.3.2),

|

Section 8.3.1.1.2 of the FSAR indicates that the Class 1E systemNon-Class 1E: loads are
provides power to non-Class 1E loads. connected to the Class IE system through a single breaker that isThe single breaker
tripped automatically by a LOCA signal.

: tripped by a LOCA signal provides acceptable isolation between
Class 1E and Non-Class 1E circuits for the design basis accidentHowever, for other design basis accidents or operating

occurrances that do not generate a LOCA signal (such as loss ofoffsite power, design basis esposure fire, seismic events, etc),
;' - LOCA.

it is the staff concern that a single breaker may not provideProvide an analysis, in accordance with
~

acceptable isolation. 308-1974, that,

the guidelines of Section 4.9 of IEEE Standard
demonstrates that f ailure of an'yone or simultanous combinedfailure of all non Class 1E loads will not prevent any of the

.

l

four channels of Class 1E power from performing its safetyThe analysis should consider, but not be limited to,
capacity and capability of onsite and of fsite power suppliesfunction.

and their associated distribution system to supply power to(1)i

C1sss 1E loads within their design ratings for all modes of plantthe guidelines of Section 7.1.2.1 of IEEE standard
operation, (2)(3) an analysis of diesel generator loadings for losa
of offsite power similiar to that presented in Tables 8.3-2the failure of the Non Class it de
384-1981,.

i
' (4)through 8.3-6 of the FSAR,

system that supplies control power,to the subject non Class IEa similiar analysis of the Class 1E de system if!

loads, and (5)
non-Class 1E loads are connected. .

!

'
|

_

! RESPONSE f
The following discussion demonstrates the adequacy of employing a

'

single circuit breaker tripped by a LOCA signal as an isolationdevice between a Class 1E power bus and a non-Class 1E load for
design bas ) event that do not generate LOCA signals.I

g shows the two configurations that employ a
circuit breaker tripped by a LOCA signal as an isolation device.Figure 430.33-1I

' The two configurations are:o

A Class IE unit substation supplies a non-Class 1E
motor control center (MCC) or a motor load througha.

C Class 1E circuit breaker B.SS

lA Class 1E motor control center supplies t'hroughClass ir circuit breaker D, a non-Class IE distributionI *$
,

b.
i

5
# panel.

The Class 1E circuit breakers B and D are qualified to operate
|

|

z$ for HCGS seismic and environmental parameters for all designThese circuit breakers will trip to isolate their
I
'

basis events.
Amendment 4430.33-1

.

'

'
.
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respective Class 1E power supply buses from the non-Class IEThis applies
loads in the event the non-Class IE loads fail.whether the plant is supplied from an offsite source or an onsite

'

Thus, the f ailure of the non-Class IE loads supp1 led
1E power supply buses will not prevent any of the four' source.

' channels of Class 1E power supplies from performing its safetyfrom Cla

p 't A PA4d M4E. 42.M - 7.4 )function.'

304-1331 |

COMPLIANCE WITH GUIDELINES OF SECTION 7.1.2.1 QF IEEE
|

Protective device coordination studies for devices shown in
'

Figure 430.33-1 have shown that the tise-overcurrent trip |characteristics of circuit breakers A, B, C, and D are such that:*

>

Circuit breaker 3 will trip to clear a fault current
prior to initiation of a trip of circuit breaker A.a.

Circuit breaker D will trip to clear a fault current
prior to initiation of a trip of circuit breaker C.b.

Both the onsite and offsite powers supply sources are separately
'

.

,

capable of supplying the necessary f ault current for sufficienttime to ensure the proper pr$tective device coordination without
3*

loss of function of Class 1E{ loads.
,

.

STANDBY DIESEL GENERATOR LOADINGS FOR LOSS OF QFFSITE POWER
.:

tabulates the loads, their KW ratings, and loadingTable 8.3-1 (DSA) and loss of offsite'

sequences for design basis accidentIt can be verified by ins.pectingscenarios.
power (LOP) Table 8.3-1 that DBA loading of the SDGs is the limiting caseto the loading capability of the SDGs.with respect

FAILURE OF THE NON-CLASS 1E DC SYSTEM THAT SUPPLIES CONTROL POWERTO THE SUBJECT NON-CLASS 1E LOADS

(described above) the circuit breaker 5For configuration (a)
supplying a Non-Class 1E MCC or a motor load is controlled by

I

For a non-Class 1E motor
Class IE 125 V de control power supply.a non-Class IE circuit breaker is provided downstream of
load, This non-Class 1E circuit breaker (GI-AKR

,

circuit breakger 3.is controlled by a non-Class 1E 125 V de control power.

GI-AKR type circuit breakers are directets acting trip devicesand do not require external control power supply for tripping for
type)

.

'

a
*

Therefore, the failure of the dc
electrical fault conditions. control power supply does not prevent the circuit breaker atr~ trip (4.sSp
in response to the f ailure of non-Class IE motor load.

IIUetT* C FMm Pntres436.nA6
i osa onu tun ;?/, O

Amendment 4,

430.33-2
.

.

.
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HCGS FSAR

QUESTION 430.33 Insert "C"

. ANALYSIS FOR SUPPLYING NON-CLASS lE FROM CLASS lE DC SYSTEMS

- Figure 8.3.11 shows non-Class lE public address system distribution
,

j panel 10J496 supplied from a Class lE dc power bus 10D410 through a ,

Class lE inverter in UPS unit 10D496. The inverter is an acceptable |
.

isolation device per IEEE-384-1981, Section 7.1.2.3. Therefore, a
,.

b . failure in the non-Class lE distribution panel 10J496 will not
.

degrade Class lE de system bus 10D410.
1

The HCGS UPS system will be tested to demonstrate the adequacy of
an inverter being applied as an isolation device. The test will
demonstrate that voltage, current, and frequency on the Class lE
side of the UPS are not degraded below acceptable levels when
maximum: credible voltage or current transient is applied on the non-
Class lE side of the UPS system. The tests to be performed will
simulate all operating modes for which the HCGS UPS system is
designed. The tests will include the following types of faults at
the UPS output location:

a. Phase to ground.
b. Neutral to ground

_

-

c. Phase to neutral without ground
,.

i d. Hot short (460 vac)

A test plan is submitted separately for the staf f's review. The test
report and any associated analysis of the test results will be
submit $ed in December 1984.

An analysis has been performed to support the values used for the
acceptance criteria for voltages. This analysis shows that the
voltages specified will not cause misoperation or loss of any
electrical equipment connected to the supply buses.

The results of this analysis for the ac systems is stated in FSAR
Section 8.3.1.2.1 and the calculated results are shown in Table
8.3-11. The results of the dc analysis are contained in FSAR
Section 8.3.2. These results indicate that the 125 volt de system
has an acceptable operating capability with battery voltage variations
of 35 volts (140 volts de to 105 volts dc). The test acceptance
criterion limits the bus voltage variation to 105-135 volts.

,

i ' In addition, the acceptance values for the test currents are well
below the level that would cause the infeed breakers to the UPS
supply buses to trip. These values are as follows:

Acceptance Infeed breaker
Circuit Current Setting

Normal 480 VAC 0-55 amperes continuous 600 amperes
Supply with a maximum peak not Pick-up

to exceed 132 amperes and
: no value above 55 amperes

shall persist for longer
! than 10 mS
l

Page 430.33-2B(1)

.
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Page two

Acceptance Infeed breaker
Circuit Current Setting

Back-up.480 VAC 0-78 amperes continuous 600 amperes
Supply with a-maximum peak not Pick-up j

-to exceed 500 amperes and
no value above 78 amperes >

shall persist for ' longer'

than 10 mS

Alternate 125 VDC 0-180 amperes continuous 2000 ampere
Suppl'y with a maximum peak of fuse*

364 amperes and no value
'

above 180 amperes shall
'persist 1for longer than i

500 mS

If the testing can not demonstrate. adequacy of the UPS as an
' isolation device, than an isolation transformer will be added
between the inverter and the distribution panel. The test plan fo'r'

the isolation transformer is also submitted separately for the-

staff's review.
-

'
In the event of failure of both tests the non-Class lE loads
associated with the UPS system will be removed from the Class lE
buses or the cables to these loads will be re-routed so as to be

' separated from Class lE cables associated with other Class lEf
channels.

.

*
.

4-

1

f

I

4

8

4 .

.

l ~ Page'430.33-2B(2) !
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'POR MOTOR LOADS,IN ADDITION TO CIRCulT BREAKER B, i

THERE IS NON CLASS-lE CIRCulT BREAKER DOWNSTREAM j

OPBREAKERB. !

'

4.14 KV CLASS.lE bus
; ; __

,

ci )^! .

1M
nrm

I
480 V CLASS lE UNIT SUBSTA.

; c ;,
,

)C ) B TRIPP::D BY LOCA'

. m
s

NON CLASS lE CABLE' ,

1 P |

'NON CLASS lE MOTOR OR MOTOR CONTROL CENTER

480 V CLASS lE MCC
, ,

, ,

) D TRIPPED BY LOCA |
1

6 NON CLASS lE CABLE |d

V I
I

BACK UP POWER SUPPLY FOR UPS SUPPLYING.
NON CLASS lE Of 5TRIBUTION PANEL. HOPE CREEK

fGENERATING STATION
fFINAL SAFETY ANALYSIS REPORT
i

I' ISOLATION BETWEEN CLASS lE POWER
SUPPLIES AND NON CLASS lE LOADS-

TRIPPING CIRCUlT BREAKER

' PIGURE 430.331 AMENDMENT 4,1/34

. _ - . . . - . - . . - . . - _ . - - . - - . . . _ . . - . . , , , _ _ - . . _ . . , - - - - , - . - - - . . - , - - _ . _ _ . . . - _ . . _ . _ _ -
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T E'5 7 ' P R O C E D U R E , ISOLATION VERIFICATION
L

S/M 9743 1E 20KVA UPS (INSTRUMENTATION AC POWER SUPPLY)

FOR PUBLIC SERVICE ELECTRIC & GAS CO.
HOPE CREEK GENERATING STATION*

PO. 10855-E-154 (Q)-AC

OBJECTIVE:.

TESTING TO ESTABLISH THE UPS SYSTEM AS A CIRCUIT ISOLATION
SYSTEM.

PASS CRITERIA:

DEFINITION OF ISOLATION DEVICE OR SYSTEM: A DEVICE OR.

SYSTEM IS CONSIDERED TO BE A CIRCUIT ISOLATION DEVICE IF IT
IS APPLIED SUCH THAT THE MAXIMUM CREDIBLE VOLTAGE OR CURRENT
TRANSIENT APPLIED TO THE MON CLASS 1E SIDE OF THE DEVICE

;
-- ^~ - WILL NOT DEGRADE THE CLASS 1E CIRCUIT ON THE OTHER SIDE'0F

~ ~

THAT DEVICE.
,

CIRCUIT NORMAL VARIATION

ALT. DC. SUPPLY 106-116 VDC
'

: 0-364 ADC

NORMAL-AC SUPPLY 480+105 V(L-L)
3 PHASE

0-55A, 0-132AP FOR 10 MSEC

BACK UP AC SUPPLY 480+10% V,

1 PHASE
0-78A, 0-500AP FOR 10 MSEC'

ANY VARIATIONS OUTSIDE OF NORMAL VARIATIONS SPECIFIED, WILL
8E ANALYZED ON A CASE BY CASE BASIS.

*
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FAULT LOCATION AND TYPE
~

FAULTS WILL BE APPLIED TO UPS SYSTEM OUTPUT TERMINALS BY CLOSING A
SWITCH AS REQUIRED.

! FAULT TYPES:

1. PHASE (HOT) TO GROUND
2. NEUTRAL TO GROUND
3. PHASE TO NEUTRAL W/0 GROUND
4. 480VAC APPLIED ACROSS UPS OUTPUT W/0 GROUND (HOT SHORT)

THECON0!i!0NOFTHETHREECLASS1ESOURCESWILLBEMONITORED
THROUGH-SUITABLE SIGNAL CONDITIONERS BY GOULD INC., 2000W SERIES
HIGH FREQUENCY RECORDING SYSTEM.

.
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IEST PROCEDURES

' ' 1.0_. GENERAL h0TES

1.1 BEFORE STARTING TEST DETERMIME AND RECORD ALL SIGNAL CONDITIONER
TRANSFER RATIO (MULTIPLIER) VALUES.

1.2 NORMAL SYSTEM OPERATION DURING EACH TEST

A. CONNECTION PER FIG. 1.
8. OUTPUT LDAD 10KVA 9 .08PF (66.7 AMP RESISTIVE AND 50 AMP

INDUCTIVE) 9 120VAC NOMINAL.-.

UPS POWERED BY " ALTERNATE" DC SOURCE (BATTERY) AND ONE OR'
C.

BOTH AC SOURCES. " NORMAL" & "BACK-UP".
D. STATIC SWITCH IN " PREFERRED" POSITION.
E. ALL 8REAKERS & SWITCHES CLOSED. BOTH BYPASS SWITCHES IN

" NORMAL" POSITION
" TEST" SWITCH - CENTERED
" RETURN MODE" SWITCH - IN "AUT0" POSITION
" ISOLATION" TOGGLE SWITCHES - ON-

" SYNC" TOGGLE SWITCH - ON .

,

1.3 TEST INSTRUMENTATION

A. G0ULD INC.. N0 DEL 2800W HIGH FREQUENCY RECORDING SYSTEM.
EIGHT CHANNEL. INDEPENDENT SCALE SELECT A.050 TO 1500 VOLTS
FULL SCALE.

8. POTENTIAL TRANSFORMER 480V. 60HZ PRIMARY 120V SECONDARY
: (4:1 RATIO).

C. CURRENT TRANSFORMER 1000:1 RATIO WITH 10 0HM BURDEN RESISTOR.
(.01V/A).

D. WIDEBAKD DC ISOLATION AMPLIFIER. GOULD INC. MODEL 13-4615-10
OR EQUIVALENT.

!
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1.4 TEST FACILITY AND EQUIPMENT

A. DC SUPPLY - C&D 4LCW-15 BATTERY (60 CELLS, 80KW FOR 30 MIN.)
AND BATTERY CHARGER.

B. AC SUPPLY - 480V, 3 PHASE, 4W, 60 HZ, 1200A GROUNDED NEUTRAL.
'C . AC LOAD BANK - 0-30KW OR 0-30KV A 9 0.8PF.
D. FAULT APPLICATION DEVICE - G.E. CIRCUIT BREAKER TJC 36400G

400A, 3P. MAGNETIC ONLY.
E. HOT FAULT SOURCE - TRANSFORMER, 1 PH 480:120V 30KVA OR

LARGER.4

2.0 TESTPkOCEDURE
'

2.1 BASE LINE DATA
START UP THE UPS WITH ALL SOURCES AVAILABLE. SET UP " NORMAL
OPERATION" PER 1.2 AND ALLOW SYSTEM TO WARM UP FOR AT LEAST 30-

MINUTES.

A1. METERING AND CONNECTIONS PER FIG. 2 AND " BACKUP SOURCE"
8REAKER OPEN. RECORD IN " STORE" MODE AT 20KHZ TIME BASE.
COPY MEMORY TO PAPER. '

A2. REPEAT A1 EXCEPT USE 500HZ TIME BASE.
31. WITH METERING AND CONNECTIONS PER FIG. 2 AND " NORMAL SOURCE"

8REAKER OPEN. RECORD IN " STORE" MODE AT 20KHZ TIME BASE.
COPY MEMORY TO PAPER.

82. REPEAT B1 EXCEPT STATIC SWITCH TRANSFERRED TO BACKUP.
83. REPEAT B1 EXCEPT USE 500HZ TIME BASE.
84. REPEAT 82 EXCEPT USE 500HZ TIME BASE.

|

I

4
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2.2 FAULT TESTING

CO. METERING AND CONNECTIONS PER FIG 2. RECORDER IN MANUAL
TRIGGER MODE. APPLY FAULT BY CLOSING " FAULT" C8 AND AT
THE SAME TIME (OR 0 TO 10 MILLISECONDS BEFORE) TRIGGER
THE RECORDER IN " STORE" MODE. REMOVE THE FAULT AND RECORD

THE MEMORY TO PAPER.
AFTER EACH FAULT APPLICATION CHECK THE UPS FOR DAMAGE.
REPA1R THE UPS IF REQUIRED BEFORE PROCEEDING.

C1. INSTALL JUMPER "A" T0 " FAULT" CB WITH "8 ACKUP SOURCE" C8 i

,0P N WITH RECORDER AT 20KHZ TIME BASE APPLY FAULT PER CO.
i

E

i C2. REPEAT C1 EXCEPT WITH 500HZ TIME BASE.
C3.J"0 PEN " NORMAL SOURCE" CB AND CLOSE " BACKUP" WITH RECORDER

20KHZ TIME BASE APPLY FAULT PER CO.
C4. REPEAT C3 EXCEPT WITH 500HZ TIME BASE.
C5. REPEAT C1. C2, C3 & C4 WITH JUMPER "B" INSTEAD OF "A"'

CONNECTED TO " FAULT * CB.
C6. REPEAT C1, C2. C3, & C4 WITH JUMPER "C" INSTEA) 0F "A"

CONNECTED TO " FAULT' C8.
C7. REPEAT C1, C2 C3..& C4 WITH CONNECTIONS TO HOT FAULT*

SOURCE (UPS RUNNING AT NO LOAD).

2.3 COMPLETE TEST SUMMARY SHEET FOR EACH TEST OR TEST GROUP.
.

%
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TEST PROCEDURE. ISOLATION VERIFICATION

S/N 9743 IE 20KVA UPS (INSTRUMENTATION AC POWER SUPPLY) IN SERIES
WITH A POWER CONVERSION PRODUCTS ISOLATING TRANSFORMER MODEL f
RTF-120/120-30

FOR PUBLIC SERVICE ELECTRIC & GAS CO.
HOPE CREEK GENERATING STATION

,~PO. 10855-E-154 (Q)-AC
'

. . . ~ ~

OBJECTIVE:
.__

TESTING TO ESTABLISH THE ISOLATING TRANSFORMER IN SERIES
WITH A UPS SYSTEM AS A CIRCUIT ISOLATION SYSTEM.

PASS CRITERIA:
,

DEFINITION 0F ISQLATION DEVICE OR SYSTEM: A DEVICE OR -

" ~ SYSTEM IS CONSIDERED TO 8E A CIRCUIT ISOLATION DEVICE IF IT
IS APPLIED SUCH THAT THE MAXIMUM CREDIBLE VOLTAGE OR CURRENT--.--

TRANSIENT APPLIED TO THE MON CLASS 1E SIDE OF THE DEVICE
WILL NOT DEGAADE THE CLASS 1E CIRCUIT ON THE OTHER SIDE OF
THAT DEVICE.

CIRCUIT NORMAL VARIATION
,

ALT. UC. SUPPLY 105-136 VOC
0-364 AOC'

.

NORMAL AC SUPPLY 480+101 V(L-L)
3 PHASE

0-55A, 0-132AP FOR 10 MSEC

8ACX UP AC SUPPLY 480+105 V
! PHASE

0-78A 0-500AP FOR 10 MSEC

ANY VARIATIONS QUTSIDE OF NORMAL VARIATIONS SPECIFIED. WILL4 '

BE ANALYZEU ON A CASE BY CASE BASIS.

s

f

8

1
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FAULT LOCATION AND TYPE

FAULTS WILL BE APPLIED TO !$0LATING TRANSFORMER QUTPut TERMINALS SY
CLOSING A SWITCH AS REQUIRED.

FAULT TYPES:
I

1. PHASE (NOT) TO GROUND
2. NEUTRAL TO GROUND
3. PHASE TO NEUTRAL W/0 GROUND
4. 480VAC APPLIED ACROSS UPS OUTPUT W/0 GROUND (HOT SHORT)

THE CON'd! TION 0F THE THREE CLASS IE SOURCES WILL BE MONITORED
THROUGH SULTABLE SIGNAL CONDITIONERS, BY GOULD INC., 2000W SERIES
HIGH FREQUENCY RECORDING SYSTEM.

.

e

s

-

t

i

! 2 !

..

[_1,
__ _ _ _ _ _ , _ _ _ ___ _-- --- - - - - - ____

______g._,



- -
- _

. . . .
- ..

.

TEST PROCEDURES

1.0 GENERAL NOTE 5
'*

1.1 BEFORE STARTING TEST DETERMINE AND RECORD ALL SIGNAL CONDITIONER
TRANSFER RATIO (MULTIPLIER) VALUES.

1.2 NORMAL SYSTEM OPERATION DURING EACH T'EST

A. CONNECTION PER FIG. 1.
8. OUT.PUT LOAD 10KVA 9 .08PF (66.7 AMP RE515TIVE AND 50 AMP

INDUCTIVE) 9 120VAC NOMINAL.
C. UPS POWERED BY " ALTERNATE" DC SOURCE (BATTERY) AND ONE OR

80TH AC SOURCES, " NORMAL" & "BACK-UP".
O. STATIC SWITCH IN " PREFERRED" POSITION.
E. ALL BREAKERS & SWITCHES CLOSED, BOTH BYPA55 SWITCHES IN

" NORMAL" P051T10N
" TEST" SWITCH - CENTERED

'

" RETURN MODE" SWITCH - IN "AUT0" P051T10N
"150LAT10N" TOGGLE SWITCHES - ON
"5YNC" TOGGLE SWITCH - ON*

,

1.3 TEST INSTRUNENTATION

A. GOULO INC., MODEL 2800W HIGH FREQUENCY RECORDING SYSTEM.
EIGHT CHANNEL, INDEPENDENT SCALE SELECT A.050 TO 4500 V0LTS
FULL SCALE.

8. POTENTIAL TRANSFORMER 480V, 60HZ PRIMARY 120V SECONDARY
(4:1 RATIO).

C. CURRENT TRANSFORMER 1000:1 RATIO WITH 10 0HM BURDEN RESISTOR.
(.01V/A).

D. WIDE 8AND OC ISOLATION AMPLIFIER, G0ULO INC. MODEL 13-4615-10
GR EQU! VALENT.

.
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-1.4 TEST FACILITY AND EQUIPMENT
-

A. DC SUPPLY - C&D 4LCW-15 BATTERY (60 CELLS, 80KW FOR 30 MIN.)
AND 8ATTERY CHARGER.

8. AC SUPPLY - 480V, 3 P.HASE, 4W, 60 HZ, 1200A GROUNDED NEUTRAL.
C. AC LOAD BANK - 0-30KW OR 0-30KVA 9 0.8PF.
,

0. FAULT. APPLICATION DEVICE - G.E. CIRCUIT BREAKER TJC 36400G~

400A. 3P. MAGNETIC ONLY.
E. HOT FAULT SOURCE - TRANSFORMER, 1 PH 480:120V 30KVA OR

'

LARGER.
.

2.0 TEST PROCEDURE
*

'.
2.1 BASE LINE DATA

START UP THE UPS WITH ALL SOURCES AVAILABLE. SET UP " NORMAL
OPERATION" PER 1.2 AND ALLOW SYSTEM TO WARM UP FOR AT LEAST 30
MINUTES.

-

4

A1. METERING AND CONNECTIONS PER FIG. 2 AND "8ACKUP SOURCE"
BREAKER OPEN. RECORD IN " STORE" MODE AT 20KHZ TIME BASE.
COPY MEMORY TO PAPER.

A2. REPEAT Al EXCEPT USE 500HZ TIME BASE.
81. WITH METERING AND CONNECTIONS PER FIG. 2'AND " NORMAL SOURCE"

BREAKER OPEN. RECORD IN " STORE" MODE AT 20KHZ TIME BASE.
COPY MEMORY TO PAPER.

82. REPEAT 81 EXCEPT STATIC SWITCH TRANSFERRED TO BACKUP.
83. REPEAT 81 EXCEPT USE 500HZ TIME BASE.
84. , REPEAT 82 EXCEPT USE 500HZ TIME BASE.

-
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, *j2.2 FAULT TESTING :t

,

." C0. METERING'AND CONNECTIONS-PER FIG 2. RECORDER IN MANUAL.
TRIGGER MODE. APPLY FAULT BY CLOSING " FAULT" CB AND AT
THE SAME TIME (OR 0 TO 10 MILLISECONDS BEFORE) TRIGGER
THE RECORDER IN " STORE" MODE. REMOVE THE FAULT AND RECORD

- THE MEMORY TO PAPER.
AFTER EACH FAULT APPLICATION CHECK THE UPS FOR DAMAGE.

'. REPAIR THE UPS IF REQUIRED BEFORE PROCEEDING.

C1. INSTALL JUMPER "A" TO " FAULT" CB WITH "SACKUP SOURCE" CB
OPEN WITH RECORDER AT 20KHZ TIME BASE APPLY FAULT PER CO.

C 2.f. REPEAT C1 EXCEPT WITH 500HZ TIME BASE.
C 3.- OPEN " NORMAL SOURCE" C8 AND CLOSE "8ACKUP" WITH RECORDER
~'- 20KHZ TIME BASE APPLY FAULT PER CO.
C4. REPEAT C3 EXCEPT WITH 500HZ TIME BASE.
C5. REPEAT C1, C2, C3 & C4 WITH JUMPER "8" INSTEAD OF "A"

CONNECTED T0 " FAULT" CB.
C6. REPEAT C1, C2, C3, & C4 WITH JUMPER "C" INSTEAD OF "A"

CONNECTED TO " FAULT" CB.
C7. REPEAT C1, C2, C3, & C4 WITH CONNECTIONS TO H0T FAULT

SOURCE (UPS RUNNING.AT NO LOAD).

2.3 COMPLETE TEST SUMMARY SHEET FOR EACH TEST OR TEST GROUP.
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13.4 REVIEW AND AUDIT_

The independent review and audit functions of ANSI-N-18.7
will be performed by the Station operations Review
Committee which reports to the General Manager - Hope Creek.

Operations, and the General Manager - Nuclear Safety Review
who reports to the Vice President - Nuclear. Reporting to ,

the General Manager - Nuclear Safety Review are two groups, |-

namely the on-Site Safety Review Group (SRG) and the
* '

Off-Site Review Group (OSR). Since the Nuclear Department
is located on Artificial Island site the terms on-sits and
off-site are intended to convey the distinction between
inside and outside the Station fence. The Nuclear Safety
Review (NSR) Department organization is indicated in Fig.
13.1-6a. The equivalency to review groups identified in

,

standard Technical Specifications is indic'ated below:
|

- Equivalent Commonly
Used Standard

Technical Specification
PSE&G Terms

1

'

Station Operations SORC or PORC or PRC
Review Committee (SORC) or Unit Review Group

(URG)

On-Site safety Review Group ISEG
(SRG)

Off-site Review Group (OSR) Nuclear Review Board
(NRS)

,

or
Off-Site Safety
Review Committee

'
or

Safety Review and
Audit Board

or i

Company Nuclear
Review and Audit :

Group (CNRAG) j

The nuclear safety review process will be furtner
strengthened in the organization by the establishment of an

'

advisory board called the Nuclear safety Advisory Board
reporting to the vice President - Nuclear.

!

|

13.4-1
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1 {stnier mamjene,Wa
The Nuclear safety Advisory Board (NSAB) fulfills the role )

~

of 4M - oversight committee from the >
standpoint of nuclear safety with participation byg5Utside
members. The NSAB will be an advisory board to the Vice
President - Nuclear and will not be governed by- any
Technical specification requirements. Its primary
responsibility is to consider potentially significant
nuclear and radiation safety issues and related management
matters from a programmatic and policy level viewpoint and
advise the Vice President - Nuclear. g

13.4.1 STATION OPERATIONS REVIEW COMMITTEE
:

The station Operations Review Committee (SORC) will be
established and functional before the initial fuel loading. Its;

; purpose, throughout the life of the plant, is to advise the
Genetal Manager - Hope Creek Operations on all operational
matters related to nuclear safety by reviewing plant operations,
procedures, and tests that have nuclear safety significance. ;

|

12.4.1.1 Organization .

Membership of the SORC will consist of, but not be limited to,
the following

,
,

s. Chairman - Assistant General Manager - Hope Creek
Operations

b. Members:

1. Technical Manager - Vice chairman

2. Operations Manager - Vice Chairman

3. Maintenance Manager - Vice Chairman

4. Operating Engineer

5. Maintenance Engineer

6. Instrument and Control Engineer
|

7. Chemistry Engineer'

8. Technical Engineer

9. Radiation Protection Engineer i

10. Senior Nuclear Shift Supervisor Ii

11. Manager, On-site safety Review Group
!

!

|
i

' 13.4-2
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13.4.1.1.1 Alternates

All alternate members shall be appointed in writin0 by the
chairman to serve on a temporary basis.

13.4.1.1.2 Ouorum

A quorum of the SORC shall consist of the Chairman or his desig-
nated alternate and five members including alternates. However,
no more than two alternates shall participate as voting members
in SORC activities at any one tima,

13.4.1.2 Meetinus

; The SORC will meet at least once per calendar month and as
convened by the Chairman or Vice Chairman. Minutes of all formal
meetings shall be maintained. Copies of minutes from SORC
meetings are sent to the Manager - Off-site Review, the General
Manager - Nuclear Safety Review and the Vice President - Nuclear.

13.4.1.3 Responsibility

The SORC is responsible fort
:

a. Review of (1) Station Administrative Procedures and
changes thereto and (2) Newly created procedures or
changes to existing procedures that involve a
significant safety issue.

b. Review of all proposed tests and experiments that
affect nuclear safety.

c. Review of all proposed changes to Appendix A. Technical
Specifications.

| d. Review of all proposed changes or modifications to
plant systems or equipment that affect nuclear safety

'

e. Review of the safety evaluations that have been
completed under the provisions of 10CFR50.59.

f. Review of all violations of the Technical
Specifications, including the preparation and
forwarding of reports covering evaluation and
recommendations to prevent recurrence, to the vice
President - Nuclear and to the General Manager -
Nuclear Safety Review.

!

l'

13.4-3
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g. Review of all REPORTABLE EVENTS | ]

h. Review of facility operations to detect potential
nuclear safety hazards.

i. Performance of special reviews, investigations, or
analyses and reporting thereon, as requested, by the

-~ General Manager - Hope Creek Operations or the General
Manager - Nuclear Safety Review. ,

!

j. Review of the Emergency Plan and implementing
procedures including revisions

k. Review of the Security Plan and implementing procedures
including revisions.

1. Review of the Fire Protection Program and implementing
procedures.

'

m. Review of all unplanned on-site releases of
radioactivity to the. environs including the preparation
of reports covering evaluation, recommendations, and
disposition of the corrective action to prevent

i recurrence and the forwarding of these reports to t'he
vice President - Nuclear and to the General Manager -
Nuclear Safety Review.

n. Review of changes to the PROCECS CONTROL MANDAL cnd
the OFF-SITE DOSE CALCULATION ONUAL.

13.4.1.4 SORC Review Process

A technical review and control system will be established to
perform the reviews generally required by SORC in accordance with"

standard Technical Specifications. This system will focus the
SORC effort on those areas where the collective expertise of the
committee members can have the most substantial contribution to

| the safety review effort. Important elements of such system
would include

L

1. Routine periodic review of procedures and changes
thereto will be performed within the station
organization, and only those items that have a safety
significance will be referred to SORC for review.

2. SORC reviews will concentrate on consideration of safe
,

and reliable operation of the station. Independent
reviews for determination or verification of USQ will
be performed by NSR and the results of NSR reviews will
be provided to SORC.

13.4-4
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3. A system of qualified reviewers within the station
organisation'will be established to assist SORC review
effort.

Reviews and approval of temporary changes to procedures is
described in section 13.5.

The SORC will review all events that require 24-hour notification
to the NRC, viclations of Technical Specifications, and any other
unplanned events that may have nuclear safety significance. A i

'

report-will be submitted to the SORC by a designated staff
member. The conclusions and recommendations reached by the SORC |
will be recorded in the minutes of the meeting and forwarded to
the General Manager - Hope Creek Operations and the General
Manager - Nuclear Safety Review. Any unreviewed safety questions*

will be reported to the General Manger - Nuclear Safety Review
. for further action.

13.4.1.5 Authority
,

The SORC shall:
,

.a. Recommend to the General Manager - Hope Creek;

Operations written approval or disapproval of items a.
through e. under Section 13.4.1.3.

f b. Provide written notification within 24 hours to the
'

General Manager - Nuclear Safety Review of any
disagreement between the SORC and the General Manager -
Hope Creek Operations; The General Manager - Hope Creek
Operations will have the responsibility for resolutions
of such disagreements.

13.4.2 NUCLEAR SAFETY REVIEW

The Nuclear Safety Review Department (NSR) will be responsible
for the independent safety review program consisting of the ISEG
functions and the standard technical specification functions that
are generally performed by a company nuclear review board. NSR
consists of a General Manager, a Manager of the On-Site safety
Review Group (SRG) supported by at least four dedicated,
full-time engineers located on-site at tiope Creek, and a Manager
of the Off-Site Review Group (OSR) Supported by at least four

| dedicated, full-time engineers located off-site. The SRG will be
' primarily responsible for ISEG functions and the OSR will be

primarily responsible for functions that are generally performed
by a Nuclear Review Board. However, depending on the need the
resources of both SRG and OSR will be utilized, without'

organizational restrictions, in discharging overall review
responsibilitica of NSR. The staff will possess experience and

13.4-5 !
'
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competence in.the general areas listed in Section 13.4.2.1.
NSR shall establish a system of qualified reviewers from other
technical organisations to augment its expertise in the
disciplines of section 13.4.2.1. Such qualified reviewers will
meet the same qualification requirements as the NSR members; and'

will not have been involved with performance of the original
work.

,

Establishment of the Manager, off-site Review and Staff is quided
by the provisions for independent review of Section 4.3 of ANSI
N18.7 (ANS-3.2), and the qualification requirements for the
review staff will meet or exceed those described in Section 4.7
of ANS-3.1.

13.4.2.1 OFF-SITE REVIEW GROUP

The Off-site Review Group (OSR) will become effective upon the
initial fuel loading of the unit and will function to provide
independent review and audit of designated activities in the
areas of:

a.- Nuclear power plant operations

- b. Nuclear engineering

c. Chemistry and radiochemistry

d. Metallurgy

e. Instrumentation and control

f. Radiological safety

g. Mechanical engineering

h. Electrical engineering

i. Quality Assurance

j. Nondestructive testing

k. Emergency preparedness

It will also function to examine plant operating characteristics,
NRC issuances, industry advisories, Licensee Event Reports, and
other sources which may assist in performing its reviews.'

,

:

13.4-6
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13.4.2.1.1 Review

-The OSR will reviews

a. The safety evaluations fore 1

\

1) Changes to procedures, equipment, or systems and :

2) tests or experiments completed under the provision
of 10CFR50.59, to verify that such actions did not
constitute an unreviewed safety question. j

b. Proposed changes to procedures, equipment, or systems
that involve an unreviewed safety question as defined
in 10CFR50.59. ,

c. Proposed test or experiments that involve an unreviewed
safety question as defined in 10C?R50.59.

~

d. Proposed changes to Technical Specifications or to the
Operating License.

e. violations of codes, regulations, orders, Technical
specifications, license requirements, or internal
procedures or instructions having nuclear safety
significance.

f. Significant operating abnormalities or deviations from
normal and expected performance of plant equipment that
affect nuclear safety.

g. All REPORTABLE EVENTS.

h. All recognized indications of an unanticipated
deficiency in some aspects of design or operation of
safety-related structures, systems, or components.

i. Reports and meeting minutes of the SORC.

13.4.2.1.2 Audits

Audits of facility activities that generally are required to be
- performed under the cognizance of OSR, in accordance with the
Standard Technical Specifications are listed belows

a. The conformance of facility operations to provisions
contained within the Technical Specifications and
applicable license conditions at least once per 12 ,

'months.
,

i
,

!

I

13.4-7 ;'
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b. The performance, training, and qualifications of the
entire facility staff at least once per 12 nonths.

- c. The results of actions taken to correct deficiencies
occurring in facility equipment, structures, systems,
or method of operation that affect nuclear safety at
least once per.G months.

'

d.. The performance of activities required by the
Operational Quality Assurance Program to meet the l

criteria of Appendix B, 10CFR50, at least once per 24 1

months |
-

e. The Facility Emergency Plan and implementing procedures
at least once per-12 months- .

f. The Facility Security Plan and implementing procedures
at least once per 12 months

'g. Any other area of facility operation considered
,

appropriate by the General Manager - Nuclev.r Safety '

Review or the Vice President - Nuclear.

h. The Facility Fire Protection Program and implementing
procedures at least once per 24 months.

i. An independent fire protection and loss prevention
program inspection and audit shall be performed at
least once per 12 months utilizing either qualified
off-site licensee personnel or an outside fire
protection firm.

j. .An inspection and audit of the fire protection and loss
prevention program shall be performed by a qualified
outside fire consultant at least once per 36 months.

k. The radiological environmental monitoring program and
the results thereof at least once per 12 months.

.The above audits will be conducted by the Quality Assurance ;

Department. Audit results and recommendations will be reviewed
by NSR.

13.4.2.1.3 Consultants |

| Consultants may be used as determined by the General Manager -
,'

NSR to provide expert advice to the NSR. Other support groups |within the Nuclear Department will also be available to provide |

technical expertise.
',

1

I

l 13.4-8
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13 4.2.1.4 Authority

NSR will report to and advise the Vice President - Nuclear on
those aream of responsi.bility specified in sections 13.4.2.1.1
and 13.4.2.1.2

13.4.2.1.5 Records

Records of NSR activities will be prepared and maintained.
Reports of reviews and audits will be distributed as follows:

a. Reports of reviews encompassed by section 13.4.2.1.1
above, will be forwarded to the Vice President -
Nuclear within 14 days following completion of the
review.

b. Audit reports encompassed by Section 13.4.2.1.2 above
will be forwarded to the vice President - Nuclear and
to the management positions responsible for the areas
audited within 30 days after completion of the audit.

13.4.2.2 ON-SITE SAFETY REVIEW CROUP

The on-site safety Review Group (sac) will be established and
functioning prior to initial fuel load. The functions of the sag
include the review of plant design and operating experience for
potential opportunities for improving plant safety; the
evaluation of plant operations and maintenance activities; and
advice to management on the overall quality and safety of plant
operations.

13.4.2.2.l' Organisation

The SRG will consist of the Manager - on-site safety Review Group
and dedicated, full-time engineers, located on site. Four such
dedicated engineers will be at the Hope Creek site.

,

13.4.2.2.2 Qualifications
SRG members will meet or exceed the qualifications described in
section 4.4 of ANS 3.1 with a bachelor's degree in engineering
and 2-4 years' experience in their field, including 1-2 years'
nuclear experience. ;

13.4.2.2.3 Responsibility |
The SRG will be responsible fort

a. Review of selected plant operating characteristics, NRC
issuances, industry advisories, and other appropriate
sources of plant design and operating experience,

information that may indicate areas for improving plant
,

safety.

1
'13.4-9'
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b. Review of selected facility features, equipment, and
systems.

c. Review of selected procedures and plant activities
including maintenance, modifications, operational
problems, and operational analysis.

d. surveillance of selected plant operations and
maintenance activities to provide independent
verification * that they are performed correctly and
that human errors are reduced to as low as reasonably
achievable.

13.4.2.2.4 Authority

The SRG will make recommendations for revised procedures,
equipment modifications, or other means of improving plant safety
to appropriate station / corporate management.

*not responsible for sign-off function.

4

.

i

!

.
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DSER DSER
ITEM SECTION SUBJECT

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

251 8.3.3.5.5 Fault current analysis for all
representative penetration circuits

253 8.3.3.1.4 Conunitment to protect all Class lE
equipment from external hazards
versus only Class lE equipment in
one division

259 8.3.3.3.4 .Use of an~ inverter as an isolation
device
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D83R Open Item No. 245 (DSER 8ection 8.3*3=3*3

,
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.

EEN RACEWAYS

TER OBE Cr 18 YERSUS 36 INCRES OF SEFARATION BETW
f

.

h
i of the FSAR it is
In Sections 1.8.1.75 and 8.1.4.14.3.1

;
l trays in the

stated that separation between redundant cab e
,

oome

cable spreading area, control equipment room,, relay r
i rtically .

and main control :oom are separated by 18 inches ve
e

ration,

as opposed to the recommended 36 inches of sepa
i

.' 384-1974.required by IEEE Standard indicated that this,

}

The applicant, by Amendment 4 to the PSAR,18 inches of separation' was approved by the staff dur ng
i the

The staff's5 k plant.

' preliminary design review of the Bope Creefor this item states*

preliminary safety evaluation report
,

!
j that

"The applicant claims t'hese separation distances are.,
type cabling will be

adequate because a high grade
.

ht

specified and results of extensive testing show t ahn

no cable degradation or fisme propagation occurs w ethe upper

the lower tray, separated by 12 inches fromtray, is esposed to a gas flame for 15 m nute .
, ,

i s*j
i degradation

The results of these tests, that demonstrate no
'

above the tray ex-

to cables located in the trays 12 inchesposed to the gas. flame , will be pursued with t e
h applicant.

RESPONSt ion 430.51
and e. he re sponse to Que stification fort8.1.4.14.3.1'

have been revised to provi'de additional justSection
*

the separation distance.
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QUESTION 430. 51 (SECTION 8.3.1 and 8.3.2)

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

RESPONSE

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

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

Revised section 8.1.4.14.3.1 provides the analysis based on this
test to demonstrate the adequacy of 18 inches separation.

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

2

'

,

I

.

i

)
i
!

:
.

DSER OPEN ITEM 245 Rev. 2
430.51-1

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



_
____ __ _ _ _ .

-

, -

*

. .
.

. . . .

' .

8ev.2,.

:: _- - --

. . -
.

'*

.
,

,

ntrol Equipment'Roemz 4=2
5.1.4.14.3.1 Cabl Spreading Area, j*

Hiflns.
__z, and Main Control Room

. ' ,d sadWM
.5" - -

-
'~

et. da.

:i;s h s-, andThe cable spreading area, control equipment room
main control room do not contain high energy equipment such as
swikchgear, transformer, rotating equipment, or potential sources
of missiles or pipe ehip, and are not used for storing flammable
materials. Power supply circuits are limited to those servingThese 208/120-V power
these areas and their instrument systems. Conduits-containing redundant I

cables are installed in conduits. Conduit couplings,cables are separated by a minimum of 1 1,pch.
clamps, locknuts, bushings, etc, shall not be considered inFor conduitsdetermining the required separation distances.
carrying redundant neutron monitoring cables, boxes also shall
not i,e considered in determining the required separation. |

,

Redundant cable trays'are separated by at least la inchesThe configurations, for 1vertically and 12 inches horizontally.
':---t._i; can not be separated by .

which the redundant will either be analyzed or tested to :

distances specified above
demonstrate the compliance with the intent of Regulatory Guide
1.75. Separation d'.stan requirements between Class 1E and non-
Class 1E raceways are the as for the separation among

-

redundant channels. , g

pnSt.AT A .

4

Strict administrative control of operations and maintenance
activities is developed to control and limit the introduction of
potential hazards into these areas.

3.1.4.14.3.2 Limited Hazard Areas'

..

Limited hazard areas are the general plant areas from which
potential nonelectrical hazards s'uch as missiles, pipe whip, andThe hazards in this area are
esposure fires are excluded. limited to failures or faults internal to the electrical

,These 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 ef_.'. W i. 6 sreas is as follows:

.

Conduits containing redundant cables are separated by a
minimum of 1 inch, unless consideration of haz'ardsa.

indicates greater separation is required. Conduit
couplings, clamps, locknuts, bushings, etc, shall not ibe considered in determining the required separation

For conduits carrying redundant neutron j
distances. ;

- . _ . . _
- i

.
'

Ay.5Mev. 2.om om nzx
j3.1-21 Amendment 4 .
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ABSTRACT-PHYSICAL SEPARATION TEST PLAN

!:
1.0 -SCOPE

This document is a test plan for the purpose of testing physical
separation between . redundant class lE cables and Class lE and non-
Class lE. cables _ with respect to electrical faults in configurations i

'

representative of HCGS.

l.1 OBJECTIVE

The purpose of this procedure is to present the requirements,
procedures, and sequence for testing the design adequacy of the
Hope Creek cable tray-to-cable tray separation. Figure 1 identifies
the tray-to-tray separation test configuration.

1.2 APPLICABLE DOCUMENTS

IEEE Std 384-1981*

* IPCEA S19-81

HCGS FSAR Section 8.1*

1.3 EQUIPMENT DESCRIPTION

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

Item No. Description

1.0 Okonite 600VAC, two conductor,
size # 14 AWG (HC No..C02)

2.0 Okonite 600VAC, two conductor,
size # 12 AWG (HC No. P12)

3.0 Eaton 600VAC, two conductor,
r

size # 16 AWG (HC No. IO2)

2.0 TEST REQUIREMENTS;

2.1 Acceptance Criteria

! 2.1.1 Insulation Resistance Test
Measured insulation resistance on all " target" cables and
any othcr cable, in the targe t raceway, that might sustain
significant damage to its insulation system shall be
greater than 1.6 x 106 ohms with an applied potential of'

500 VDC for sixty (60) seconds,

i'

. . , . _ _ _ . _ - . _ . _ . . , . . . . _ _ . . _ . . . , . . . _ _ , _ _ _ . . , - . . . . . , _ , . . . . . . _ . . _ . . . _ . . . . . _ _ _ , . _ _ . , . . . _ . , _ _
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2.1.2 High Potential Test

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

2.1.3 Cable Continuity Test

Energized non-f ault specimens in the " target" raceway
shall conduct 100% rated current at 120 VAC throughout
the overcurrent test.

.
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DSER e n Item No. 251 (DSER Sesetion 8.3.3.5.5)
-

FADLT CtRRENT ANALYSIS FOR ALL REPR8SENTATIVE. PENETRATION CIRCUITS

nated f ault-current versus time curves for representative pene-By Amendment 4 to the FSAR, the applicant indicated that coordi-
tration conductors and their protective devices are included inBased on a review of these figures,
Figures 420.46-1 of the FSAR.
the stafI concludes that representative curves for motor dif-forential relay, current trans former, and instrumentation circuitsInclusion of these circuits

430.46-1.were not included in Figure
as well as other circuita such that the coordinated fault-current

-

versus time curves is representative of all penetration circuits
will be pursued with the applicant.

RESPONSE

FSAR. Seekn t. I .4. n. has been rev: sed 1 e mem
A Qunde 4h% , a.,4, # ah h m.
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i

OUESTION 430.46'(SECTION 3.3.1 and 8.3.2)

Section 8.1.4.12 of the FSAR simplies, through the use of the
term " penetration conductor", that primary and backup circuit
protection is provided to protect the circuit conductor versus
the penetration. This design for containment electrical

: penetration protection does not meet the guidelines of position 1
i

of Regulatory Guide 1.63. Position 1 requires primary and backup
: protection where maximum available fault-current exceeds the
'

current-carrying capability.of the penetration versus capability
of the conductors.

( a. Provide justification for noncompliance with the
| guidelines of position 1 of Regulatory Guide 1.63.

'

b. Provide r medinated fault-current versus time curves
for each representative type cable that penetrates
primary containment. For each cable, the curves must
show the relationship of the fault carrying capability

{ between the electric penetrations, the primary
overcurrent protective device, and the backup;

overcurrent protective device..
,

|

c. Provide the test report with results'that substantiates
the capability of the electrical penetration to
withstand the total range of time versus fault current
without seal failure for worst case environnemental
conditions. ,

;. .

RESPONSE;

FSkR. SecKon 3.84.I2. has h**~ rev;uA 40 9mviAs %s
y es h ) i+4ermKo n .

|
l'
I'
i

.

430.46-1 Amendment %

.
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i
8.1.4.10 Reculatory Gu:,de 1.53, Acolication of .

the Sinole Fa:, lure Criterion to Nuclear Power Plant
Protection Systems.. June 1973"

!

The-electric power system is designed to comply with Regulatory
Guide 1.53 as discussed in Section 1.8. All four Class 1E power |

isystem channels are designed and located in accordance with the
separation criteria for the plant. Routing of cables and
location of equipment is designed so that a failure of any kind
in any channel cannot propagate to any other redundant channel.
Consistent with the single f ailure criterion, only orse failure is
assumed to occur in the system following a DBA.

8.1.4.11 Reculatorv Guide 1.62, Manual
Initiation of Protective Actions, October 1973

BCGS complies with Regulatory Guide 1.62 as discussed in
Section 1.8.

.

8.1.4.12 Reculatory Guide 1.63, Electric
Penetration Assemblies in Containment Structuresfor Licht-Water-Cooled Nuclear Power Plants, July 1978

Design of HCGS penetration assembly systems is in compliance with -

Regulatory Guide 1.63, wi% fhe c.xceptions ina'cafed M g3 h,anJ y
/1L below.

The types of circuits that~go'through penetration assemblies are
,

| as follows:

Power feeders for medium voltage 3.92-kV motors.a.
|

b. Power feeders for 480-V ac motors

480-V ac and 208-V ac miscellaneous power feedersc.

d. 120-V ac control circuits

e. 125-V de control circuits
.

8.1-12 ,

e

'
- - . _ . _ _ . . _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ . , _ _ _
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120-V ac lighting circuits .

f.
-.

,

Motor differential relay current transformer circuits |
g.,

;
Low voltage instrumentation circuits .h.

1

1. Communication circuits.
'

The following system features are provided to ensure compliancef

with the Regulatory Guide position on single random failures o
circuit overload protection dev' ices:,

The only medium
Medium voltage penetration assemblies: voltage circuits routed through the penetration are thea.'

3.92-kV circuits for the two reactor recirculation pump
Each motor is supplied from a variable

The maximum faultmotors.
frequency motor-generator set.
current available for a fault inside the containment is

1

limited by the generator contribution and the circuit
Pft oTECT1C*4 50Eresistance. PUM AT.Y A up EA Cw.uP

THE 1000 Ecmd., PEMEitAitoM 15 PEov10E0 BY TWO
Ct AS S lE CIEculT BRE AKEES 19 SE E.lf S AS SHoVJ#

-

1M FSAE Ficagg ,3-14. E ACM ctacutT SEEAW ER., 15
| PE,ovt0 Eb wn w An ovp,,,g. Cue.g.EwT e.st. Ay . yy g sg'

2 hM S AEE. SE.T To Tgtp TiiElE RESPECTIVE
C lE & U+T - BEE A%ERS Fiepn. 7.3 -1 l , gnatT g 1,

TIM.E.- c.ure m.ENT c. Ap Asi u T ySMCWS THAT Tyr
,l,, PEbit.TE.ATt0407 TwL toce r.:.cu t5 c. EE AT E.E

T%AW ANY M Ac u t.,1M sgog7 cig cy g 7 cugg
h TIMt. Co4DsTtoW TWAT c,cv t.D o e e,. e e, .

The 480-V ac loads480-V ac motor feeder circuits:
*

P^ b.
inside the containment consist of Class 1E and non-
Class II motor-operated valves and non-Class 11All these loads are supplied4

continuous-duty motors.g
from 480-V sotor control centers (MCCs).

,

e.
''

. 'g -

't The magnetic-only circuit breaker used in the
combination starter for the motor provides primary| -g
protection for penetration conductors.

A thersal-
i e

*
-

Amendment 4
.

8.1-13
'
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|
1

magnetic breaker in series with the starter breaker '

provides backup protection for these penetration |

conductors. These primary and backup breakers used for
the protection of penetration conductors are-both
located in the same cubicle of the MCC. The primary 1

breaker is set to provide only short circuit |

protection. It does not provice locked-rotor
protection, which is provided by overload relays in the
MCCs for non-Class 1E motor-operated valvte and
continuous-duty motors.

'For Class IE motor-operated valves (MOVs), the overload-

relay is bypassed for emergency plant operation to
- increase the availability of these valves in accordance

with Regulatory Guide 1.106. For these Class 1E MOVs,
tae backup breakers are selected to allow for
sustained locked rotor current and penetration- |

conductors are selected to ensure that-the thermal
limits of the penetration are not exceeded during this
condition.

The thermal-magnetic backup breaker has a nonadjustable
trip setting, which is rated on the following basis:

n.

1. The time-current characteristic curve remains
under the thermal damage curve of the penetration
conductor over the range of postulated
temperatures so that the breaker trips on |
overcurrent before the thermal limit of the ,

penetration conductor is reached. '

|

' 2. The breaker allows locked rotor current of non- '

Class 1E motors for at least 10 seconds and
1000 seconds for Class 1E motors. These breaker ,

;

settings prevent nuisance tripping of non-Class 1E l'

motors during starting and allows ample time for
the motors to start.

;

!

c. 480-V and 208-V miscellaneous feeders: Non-Class IE
480-V MCCs provide power for hoists, reactor

| recirculation pump motor space heaters, and welding |

outlets in the drywell. The primary and backup |
' -

! protections for these" feeders are provided by two

| thermal magnetic breakers in series. Both the breakers
L have the same ratings and are located in the same

'

| cubicle of the MCC. The ratings of both the breakers ,

1

I

8.1-14 Amendment 4
[

!
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are selected so that on overcurrent, the breakers tri'p l
before the thermal limit of associated penetration
conductor is reached.

.

208-V ac miscellaneous feeders from a 208/120-V ac
power. panel provide power for source range monitoring
(SRM) and intermediate range monitoring (IRM) systems.
The primary protection for the 208-V ac circuit is
provided by fuses in each circuit conductor. These
fuses are located in GE control panels. The main 20-
ampere thermal-magnetic breaker, located in the power
panel, provides the backup protection for these
circuits. The time-current characteristics of both the
fuses and circuit breakers are selected so that both
the devices trip before the thermal limit.of t%
associated. penetration conductor is reached.

d. 120-V ac control circuits: 120-V ac circuits see
powered from 480/120-V ac control transformet s located
in the MCC cubicles. Two fuses, with the sara rating
in series for each circuit, located in the associated

' cubicles of MCCs, provide both the primary and backup
protection. For a fault, the fuses blow before the*

thermal limit of the associated penetration conductor
is reached.

120-V ac control circuits fed from uninterruptible
power supply (UPS) distribution panels are provided
with two fuses in series for each circuit. Primary

,

protection is provided by the fuses located in GE
control panels. Backup protection is provided by the
main fuse with a rating higher than the primary fuse
located in the UPS panel. For a fault, the fuses blow
before the thermal limit of the penetration conductor
is reached.

e. 125-V de control circuits: Each circuit powered from
the 125-V de control bus in the switchgear is provided
with two fuses of the same rating located in the
associated switchgear cubicle. These two fuses wired
in series provide both primary and backup protection

,

for the associated penetration conductor.

Each circuit powered from the control bus in the GE
control panels is provided with a fuse in that panel to
ensure primary protection for the penetration

L 8.1-15 Amendment 4

!-
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conductor. Backup protection is provided by the feeder
breaker supplying the control bus,

i

In both cases above, either the primary or backup
protection is capable of clearing the fault before the
thermal' limit of the associated penetration conductor
is reached.

.

f. 120-V ac lighting circuits: All lighting circuits going
through the penetrations are 120-V ac. Each circuit is
provided with two tuernal-magnetic breakers in series.
The primary protection for the penetration conductor is
provided by breakers located in breaker panels.
Breakers located in the lighting panels wired in series

- circuit with breaker panels provide the bactup
protection for the penetration conductor.

Both the primary and backup protection are capable of
clearing the fault before the thermal limit of the
penetration conductor is reached.

g. Motor differential relay current transformer circuits:
The only circuits in this category are the current
transformer circuits for differential protection of the
reactor recirculation pump motors. 40 protection is
necessary for the penetration conductors assorf.ated
with these current transformer leads because the
maximum possible relay: current for a sustained fault in
the medium voltage cable is only 37 amperes. The
ampacity of'the penetration conductor is 41 amperes.
Furthermore, the relay current decays to 1.7 amperes
after 80-seconds because of the fault current
decrement. 'These current transformer circuit cables
are designated control cables and are routed in
separate raceways from power cables. This eliminates- ' ''

- [(4)fgjgy"/4k 'the possibility of a short circuit between power and
control cables.

_

h. Instrumentation circuits: Instrument circuits are all
low-energy circuits carrying only a few milliamperes. .

Also, these circuits are touted in separate raceways
from power cables to eliminate the possibility of a
short between gg syp ment circuits.

'fh r ent n he instrument circuits c'4A./
not exceed the ampacity of penetration '

conductors under any faulted condition. In additisn, [
,

i
8.1-16 Amendment 4

.
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The differential relay fails safe for shorts or opens in the current
transformer circuits. If the differential leads were to short
while carrying their normal load of 3.17 amperes, the differential ,

relay would operate and trip the generator drive motor in 144 '

milliseconds and the 3.17 amperes load would drop down to 1.7 amperes
in 80 seconds. The penetration is rated.for 41 amperes continuously.

.

6
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the instrumentation circuits are protected from
overloads by primary'overcurrent protective devices
which are integral with their power supply and by ]
backup overcurrent protective devices located upstream i

f i
jf ofthepowersuppliey
g

1. Communication circuits - Communication circuits consist
of 120-V ac power and signal circuits. Each power
circuit has two fuses in series. One located in the
distribution panel provides the primary protection, and
another located in a terminal box near the penetration
provides backup protection for the associated
penetration conductors. Both of these are capable of
clearing the fault before.the penetration conductor-

reaches its thermal limit
. y

( 8.1.4.13 Reculatory Guide 1.73, Qualification
Tests of Electric Valve Operators Installed Inside the
Containment of Nuclear Power Plants, January 1974

HCGS complies with Regulatory Guide.1.73 as discussed in
Section 1.8.

8.1.4.14 Reculatory Guide 1.75, Physical
Independence of Electric Systems, Sectember 1978

i HCGS complies with Regulatory Guide 1.75. Clarifications and
exceptions are noted in Section 1.8.

i

8.1.4.14.1 General Separation Criteria

Electrical equipment and wiring for the engineered safety feature
systems (ESF), reactor protection system (RPS), and neutron
monitoring system (NMS) are segregated into separated;.

channels /divic, ions as shown in Table 8.1-1, so that under DBAs no
single credible event is capable of disabling sufficient
equipment to prevent reactor shutdown, decay heat removal from'

the core, or mitigation of accidents. The ESF systems, RPS, and-
NMS are separated electrically and physically from one another,
and each is further separated into four channels. ' The degree of
separation provided is commensurate with the potential hazards in
a given area.

|
!
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Insert B

The only penetrations with instrument class circuits that are
protected by a single circuit breaker or fuse are as follows: 1

1. Vibration Monitoring
1

.(a) Circuit breaker is 7 amperes.
(b) Maximum short circuit current is 0.8 amperes.
(c) Penetration is $16 AWG wire with a continuous rating

of 15' amperes. _. _ _ _ . . ._ _ _ _ . . .

(d) These penetrations have a continuous rating in excess
of 18 times the maximum short circuit current they
may be expected to experience.

2. Neutron Monitoring System

(a) Circuit protected by a 1/4 ampere fuse.
(b) Maximum short circuit current is 0.2 amperes.
(c) Penetration is $16 NNG wire with a continuous rating i

of 15 amperes. ,
.

'

(d) These penetrations have a continuous rating -in-excess - ;
of 75 times the maximum short circuit current they may
be expected to experience. -

_ _ _ _ . . . _.

_ _ . . -

3. Acoustical Monitoring System

(a) Circuit protected by a 2.5 ampere fuss.
(b) Maximum short circuit current <0.1 amp.i:n.

(The 330KJLresistor would limit the shortcircuit to 0.1 ampere even if the rest'of the circuit
impedance was zero.)

(c) Penetration is #16 AMG wire with a continuous rating
of 15 amperes.

(d) These penetrations have a continuous rating in excess
of 150 times the maximum short circuit current they
may be expected to experience. i

1

4. Thermocouple Circuits

(a) Thermocouples cannot generate any conceivable short
circuit challenge to a penetration. |

|

I

i

:

i

|

.
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Insert C
_.

. The P.A. voice circuits carry millivolt signals only
when they are actually transmitting a voice communication.
The system cannot generate any conceivable short circuit
challenge to a penetration.

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 the primary and backup protective devices are
selected to ensure that the mechanical integrity of the penetrations
is maintained. Coordinated fault-current versus time curves for
representative penetration conductors and the protective devices
are shown in Figures 8.3-17, Sheets 1 to 22.

The test report that substantiates the capability of the electrical
penetration to withstand fault current without seal failure for,

worst case environmen'tal conditions has been submitted under a
separate cov.or. ,

;

The testing of all penetration over-current protective devices will
be incorporated in the HCGS Technical Specifications.

4

3

|

|

1
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DSER Open Item No. 253 (DSER Section 8.3.3.1.4)

COMMITMENT TO PROTECT ALL CLASS 1E EQUIPMENT FROM EXTERNAL
EAZARDS VERSUS ONLY CLASS 1E EQUIPMENT IN ONE DIVISION

.

In Se ction 8.1.14.3.3 of the FSAR, it is stated that where
neither compartmentalization nor the construction of barriers

(to protect Class lE circuits or equipment fromis possiblehazards such as pipe break, flooding, missiles, and fires)
f the, an analysis is performed to demonstrate that none o

hazards disables redundant equipment, conduits, or trays.
Based on this' statement, the staff concludes that at least
one of the redunJant Class 1E systems and components at
Hope Creek need not be protected from external hazards.
The design, thus, does not meet the protection requirement
of criteria 2 and 4, nor the single failure requirement of
Criterion 17 of Appendix A to 10 CFR 50. Justification for-

nongespliance with criteria 2, 4, and 17 will be pursued
with the applicant.

.

RESPONSE ,

*f

The response to Question 430.38, and Section 8.1.4.14.3.3, have
been revised to provide a discussion of protection of Class lE

| |systems and components against external hazards.

t

!

|
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QUESTION-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 neitherthe construction of barriers is possiblecompartmentalization not
(to. protect Class 1E circuits or equipment from hazards such asflooding, missiles, and flees) an analysis ispipe break,
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 II systems
and components at Hope Creek may not be protected from external
hazards. The design, thus, does not meet the protection -

requirement of Criteria 2 and 4 nor the single failure
requirement of Criterion 17 of Appendix A to 10CFR50. Justify

non-compliance with Criteria 2, 4, and 17.

RESPONSE

Section 3.5 indicates that Class lE equipment is protected f rom
postulated missiles by use of plant arrangement or suitable physical f
barriers such that a single missile.cannot simultaneously damage a
critical system component and its backup system. This is accomplished
by . locating redundant systems. in different areas of the plant or f

separation by missile-proof' walls. There are no Class lE electrical
equipment and components that can be damaged by missiles generated
externally to the plant.

:

Section 3.6.1.1 indicates that, as part of the design basis for
protection against dynamic ef fects associated with the postulated
rupture.of piping, a single active component failure is assumed to
occur in systems used to mitigate the consequences of the postulated
piping rupture and to shut down the reactor. A thorough review of
the plant using the design bases provided in Section 3.6.1.1 was
conducted and no cases were found where the piping f ailure would
prevent safe -shutdown (Reference Question /P.esponse 410.23) .

pMquec rus pot.w& sie;nt*fC41*: p
Section 8.1.4.14.3.3 has been revised to

__

The HCGS separation review (hazard analysis) co6 tit as that no
external hazard originating in a non-safety related syst.em or
component can prevent sa fe shutdown of the plant, even wnen the
loss of of fsite power and the worst single active failure of any
safety related system or component is assumed. a

J
INSER T "A "

/

430.38-1 /
.'.;;..J_.::t ;

>~#

_ . . _ . _ _ _ _ ._.._._.__ ___ _ ____ _ _ _ _ _ _ . _ . _ _ _ _ . . . _ _ _ _ . _ . , . _ _ _ .
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(DSER 253/ QUESTION 430.38)
*

Insert "A" - I PITD Gus1144 08 M

The design of .the Class lE electrical power and control systems
is such that two or more Class lE current interrupting devices are
provided for primary and back-up protection for _ all Class lE cable
or: equipment. Should an external missile or' hazard cause a shorting
failure of an electrical cable (s) or device (s) (as a result of an
impact on a cable raceway or electrical component) the Class lE
protective devices will operate to isolate that specific cable or
component. -This design feature enabl.es HCGS to accommodate a
failure of a Class.1E electrical component due to an external
hazard with a single failure in a redundant Class lE train. The
diesel generators, 4.16 kV Class lE switchgear, 480V Class lE
unit sutstations and the 125V de switchgear and distribution cabinets ,

are located in areas protected from external hazards. Only the l4

following types _ of Class lE isolation devices are required i
I

to operate ta isolate failed components:

1. 70 ampere fuses in 125V de distribution cabinets.

2. AKR - 30 breakers in 125V_ de switchgear.

3. Molded case breakers in 480V motor-control centers.

4. AKR - 50 breakers in 480V ac unit substations.

5 20 ampere fuses in instrument distribution cabinents.

6. 300 ampere fuses in 20kVA uninterruptible power source
(UPS) ~ systems.

7. 200 ampere fuses in 10kVA UPS systems.

To insure that the above Class lE overcurrent protective devices
- required to ensure this capability will operate correctly, HCGS will
include surveillance testing of these devices in the Technical

L Specifications.

|

[
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monitoring cables, boxes also shall not be considered
in determing the required separation.

b. In case of open ventilated trays, redundant trays are'

separated by 3 feet horizontally and 5 feet vertically,
.

respectively. If tne redundant trays cannot be
separated by the distances specified above, solid
covers for trays are provided as designated in
Section 6.1.4 of IEEE 384-1981.

Separation requirements between Class 1E and non-
Class 1E circuits are the same as those required
between redundant circuits.

. 8.1.' 4.14. 3. 3 Hazardous Areas

These are areas where one or more of hazards such as pipe break, '

flooding,' missile, and fire can be postulated.-

Routing of redundant Class 1E circuits or the locating of
redundant Class IE equipment in hazardous areas is avoided. The
preferred separation between redundant Class IE circuits or
equipment in these areas is by a wall, floor, or barrier that is
structurally adequate to shield redundant raceways from potential-
hazards in the area.

,

Where neither compartmentalization nor the construction of
barriers is possible, an analysis is performed to demonstrate
that no missile, fire, jet stream impingement, or pipe whip
hazard disables redundant equipment, conduits, or trays. In no

case, regardless of the distance of physical separation, are
redundant equipment cable trays located in the direct line of
sight-of the same potential missile source.

The plant design for fire protection separation of electrical
cables and equipment is reviewed against 10 CFR 50, Appendix R,
which is discussed in Section 9.5.1.-

The NCGS separation review (hazard analysis) confirms that no
external hazard originating in a non-safety related system or
L:omponent can prevent sa fe shutdown of the plant, even when the
loss of of fsite power and the worst single active failure of any

,

safety related system or component is assumed. 4

I td 5 6RT " A" -
8.1-22 Amendment 4

- _ _ . _ . . _ . _ _ - . _ _ _ _ _ _ _ . _ _ _ _ _ . . _ _ _ _ _ _ . _ ' . _ . _ . . - _ _ _ _ _ . _ _ . . - - _ . _ _ _-
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(DSER 253/ QUESTION 430.38)

Insert "A" IMD SCtnod T.lA.l M .3
|

The . design of the Class lE electrical power and control systems
is such that two or more Class lE current interrupting devices are
provided for primary and back-up protection for all Class lE cable
or equipment. Should an external missile or hazard cause a shorting
failure of an electrical cable (s) or device (s). (as a result of an
impact on a cable raceway or electrical component) the Class lE

'
protective devices will operate to isolate that specific cable or
component. This design feature enables HCGS to accommodate a
failure of a Class lE electrical component due to an external
hazard with a single failure:in a redundant Class lE train. The
diesel generators,. 4.16 kV Class lE switchgear, 480V Class lE
unit sutstations and the 1. 5V de switchgear and distribution cabinets9
are located in areas protected f rom external hazards. Only the
following types of Class lE isolation devices are required
to operate to isolats failed components:

1. 70 ampere fuses in 125V dc distribution cabinets.

2. AKR - 30 breakers in 125V de switchgear.

3. Molded case breakers in 480V motor control centers.

4. AKR - 50 breakers in 480V ac unit substations.

5. 20 ampere fuses in instrument distribution cabinents.

6. 300 ampere fuses in 20kVA uninterruptible power source
(UPS) systems.

7. 200 ampere fuses in 10kVA UPS systems.

To insure that the above Class lE overcurrent protective devices
required to ensure this capability will operate correctly, HCGS will
include surveillance testing of these devices in the Technical
Specifications.

.
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DSER Open Item No. 259 (DSER Section 8.3.3.3.4)

USE OF AN INVERTER AS AN ISOLATION DEVICE

By Amendment 4. to the FSAR, the applicant indicated that the non-
Class lE public address system distribution panel shown on sheet 2
of Figure 8.3-11 of the FSAR is supplied power from the Class lE 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 an inverter as an isolation device will |

be pursued with-the applicant.

I
' RESPONSE

The response to Question 430.33 has been . revised to state that the
inverter will be tested as an isolation device. In the event that
the tests are not successful, the non Class lE loads will be removed !

.

or the cables will be re-routed. !
|

|

|

,

4
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DOEST 1oM 430.33 ($ZCTION E.3.1 and 8.3.2)
of the FSAR indicates that the Class IE system

Non-Class 1E* loads areSectic7 8.3.1.1.2
provides power to non-Class II loads. connected to.the Class IE rystem through a sir.gle breaker that isThe single breaker
tripped automatically by a LOCA signal. isolation between

: tripped by a LOCA' signal provides acceptable
Class 1E and Non-Class 1E circuits for the design basis accidentHowever, for other design basis accidents or operating
occurrances that do not generate a LOCA. signal (such as loss of- LOCA.
offsite power, design basis exposure fire, seismic events, etc),
it is the staff concern that a single breaker may not provideProvide an analysis, in accordance with
acceptable isolation. 308-1974, that
the guidelines of Section 4.9 of IEEE Standard ;

demonstrates that f ailure of anyone or simultaneus combinedfailure of all non Class 1E loads will not prevent any of the
-

:

four channels of Class 1E power from performing its safetyThe analysis should consider, but not be limited to,
capacity and capability of onsite and offsite power suppliesfunction.

and their associated distribution system to supply power to(1)

Class IE loads within their design ratings for all modes of plantthe guidelines of Section 7.1.2.1 of IEEE standard
operation, (2) an analysis of diesel generator loadings for loss
of of fsite power similiar to that presented in Tables 3.3-2the failure of the Non Class IE dc
384-1981, (3)

(4)through 8.3-6 of the FSAR,
system that supplies control power. to the subject non Class 1Ea similiar analysis of the Class 1E de system if
loads, and (5)4

non-Class II loads are connected. .

RESPON5E

The following discussion demonstrates the adequacy of employing a
single circuit breaker tripped by a LOCA signal as an isolationdevice between a Class 1E power bus and a non-Class 1E load for
design bas ) event that do not generate LOCA signals.

g shows the two configurations that employ a
circuit breaker tripped by a LOCA signal as an isolation device.Figure 430.33-1~

The two configurations are
A Class 1E unit substation supplies a non-Class 1E
motor control center (MCC) or a motor Icad througha.

Class II circuit breaker B.C
s3

lA Class 1E motor control center supplies t'hroughClass II circuit breaker D, a non-Class 1E distribution't
b.

3
C panel.

The Class IE circuit breakers B and D are qualified to operate2

for HCGS seismic and environmental parameters for all designThese circuit breakers will trip to isolate their$

3 basis events.,

Q
Amendment 4430.33-1

.
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|

respective Class IE power supply buses from the non-Class 1EThis applies
loads in tne event the non-Class 1E loads fail.whether the plant is supplied from an offsite ' source or an onsite>-

Thus, the failure of the non-Class 1E loads supplied
1E power supply buses will not prevent any of the foursource.

channels of Class 1E power supplies from performing its safetyfrom Clas
~

function. 4 p g g g, g g _ p ;

384-1981
COMPLIANCE WITH GUIDELINES OF SECTION 7.1.2.1 OF IEEE

Protective device coordination studies for devices shown inhave shown that the tise-overcurrent trip
Figure.430.33-1charsetaristics of circuit breakers A, B, C, and D are such thats*

Circuit breaker B will trip to clear a fault current i

prior to initiation of a trip of circuit breaker A.a.

Circuit bresker D will trip to clear a fault current
prior to initiation of a trip of circuit breaker C.b.-

. . Both the onsite and offsite powers supply sources are separately
capable of supplying the necessary fault current for sufficienttime to ensure the proper pr$tective device cocedination without gg-

loss of function of Class 1Efloads.
,

.

STANDBY DIESEL GENERATOR LOADINGS FOR LOSS OF CTTSITE POWER
i.;abulates the loads, their KW ratings, and loading(DBA) and loss of offsiteTable 8.3-1

sequences for design basis accidentIt can be verified by inspecting
'

scenarios.power (LOP) that DBA loading of the SDGs is the limiting caseTable 8.3-1with respect to the loading capability of the SDGs.

FAILURE OF THE NON-CLASS 1E DC SYSTEM THAT SUPPLIES CONTROL POWERTO THE SUBJECT HON-CLASS 1E LOADS
,

(described above) the circuit breaker 3
For configuration (a) supplying a Non-Class 1E MCC or a motor load is controlled byFor a non-Class 1E motorClass 1E 125 V de control power supply.
load, a non-Class IE circuit breaker is provided downstream ofThis non-Class 1E circuit breaker (GE-AKR

i
l |

circuit breakger B.is controlled by a non-Class 1E 125 V de control power.,

GE-AKR type circuit breakers are direct $to acting trip devicesand do not require external control power supply for tripping for
type)

a

Therefore, the failure of the de
electrical fault conditions. power supply does not prevent the circuit breaker .atr' trip fi%ff.o,.
in res).;sse to the f allure of non-Class 12 motor load.

,control

-lt/ Set.T' C Fw /)Mt,esy34.rpt5'
,

|-4osza optw Irrn 47/, O
Amendment 4430.33-2 r

'

,...

.
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|NS6&T 'C "QUESTION 430.33

. ANALYSIS FOR SUPPLYING NON-CLASS lE FROM CLASS lE .DC SYSTEMS

Figure 8.3-11 shows non-Class lE public address system' distribution
panel 10J496 supplied from a Class lE dc power bus 10D410 through aThe inverter is an acceptable
Class 1E inverter in UPS unit 10D496.isolation device per IEEE-384-1981, Section 7.1.2.3. The re fore , a

f ailure in the non-Class lE distribution panel 10J496 will not
degrade Class lE de system bus 10D410.-

The HCGS UPS system will be tested to demonstrate the adequacy ofThe test will
an inverter being applied as an isolation device.and frequency on the Class lEdemonstrate that voltage, current,
side of the DPS are not degraded below acceptable levels when a
maximum credible voltage or current transient is applied on the non=The tests to be performed willClass 1E side of the UPS system.
simulate all operating modes for which the HCGS UPS system is

The tests wi21 inelade the following types of faults atdesigned.
the UPS output location: .

a. Phase to ground
b. Neutral to ground

Phase to neutral without groundc.
d. Hot short (460 Vac)

TheA test plan is submitted separately for the staff's review. be
test report and any associated analysis of the test results will.

submitted in December 1984.
An analysis has been performed to support the values used for thei This analysis shows that theacceptance criteria for voltages.
voltages specified will not cause .misoperation or loss of any
electrical. equipment connected to the supply buses.

|
In addition, the acceptance values for the test currents are wellinfeed breakers to the UPSbelow the level that would cause the
supply buses to trip. These values are as follows:

Infeed breakerAcceptance Setting
"

Current
Circuit

0-55 amperes continuous 600 amperes
Normal 480 VAC with a maximum peak of Pick-up

Supply 132 amperes for not longer
than 10 mS

600 amperes0-78 ampt.ws continuous :.Back-up 480 VAC. with a mar. ncm peak of 500 Pick-up
Supply amperen for n.t longer than

10 ms
d

2000 ampere
Alternate 125 VDC 0-364 amperes Fuse

Supply

PA&c 43o.33 - 28(0

---- . - - . _ _ - . . . - - . _ - - . - . . . - - . _ . - . - . -
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Page two

If the testing can not demonstrate adequacy of the UPS as an.

isolation device, then an isolation transformer will be added
between the inverter and the distribution panel. The test plan for
the isolation transformer is also subsitted separately for the
staff's review.

'In the event of failure of both testt * 7-2 non-Class 12 loads.

associated with the UPS system will be removed from the Class lE
buses or the cables to these loads will be re-routed so as to be

c. separated from Class lE cables -associated with other Class lE
. channels.

,

e

i

9

l

Pfr6E 430.33 - 2.B C2)
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'FOR MOTOR LOADS,IN ADDITION TO CIRCUIT SREAKER B.
THERE IS NON CLASS-lE CIRCulT BREAKER DOWNSTREAM
OFBREAKERB.

4.16 KV CLASS-lE BUS
;;

)A
-

nrm

480 V CLASS-lE UNIT SUBSTA.

; I ;'
,

,

)C ) 8 TRIPPED BY LOCA

r .._.
NON CLASS-lE CABLE .

V

'NON CLASS-lE MOTOR OR MOTOR CONTROL CENTER

480 V CLASS-lE MCC
,

) D TRIPPED BY LOCA

a.- NON CLASS-lE CABLE.

1P

SACK UP POWER SUPPLY FOR UPS SUPPLYING.
NON CLASS-lE DISTRIBUTION PANEL. HOPE CREEK

GENERATING STATION

FINAL SAFETY ANALYSIS REPORT

ISOLATION BETWEEN CLASS lE POWER
SUPPLIES AND NON CLASS lE LOADS-

TRIPPING CIRCUIT BREAKER

FIGURE 430.33 1 AMENOMENT 4,1/84

. . _ . _ _ _ _ . . . . . _ _ _ _ _ _ _ - . - . . _ _ _ - . _ _ . . _ , _ . . _ _ _ _ _ _ . , _ _ _ . _ - _ _ _ _ _ . _ . _ . _ . , _ _ _ _ _ _ . _ _ , . _ - - . _ . _ _ . . . - _ .
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TEST. PROCEDURE. ISOLATION VERIFICATION

S/N 9.743 1E 20KVA UPS (INSTRUMENTATION AC POWER SUPPLY)

FOR PUBLIC SERVICE ELECTRIC &~ GAS CO.
HOPE CREEK GENERATING STATION

"'' P0. 10855-E-154 (Q)-AC
-- - - - - - - -

OBJECTIVE:

TESTING TO ESTABLISH THE UPS SYSTEM AS A CIRCUIT ISOLATION
SYSTEM.

PASS CRITERIA:

DEFINITION OF ISOLATION DEVICE OR SYSTEM: A DEVICE OR
SYSTEM IS CONSIDERED TO BE A CIRCUIT ISOLATION DEVICE IF IT
IS APPLIED SUCH THAT THE MAXIMUM CREDIBLE VOLTAGE OR CURRENT
TRANSIENT APPLIED TO THE NON CLASS 1E SIDE OF THE DEVICE
WILL NOT DEGRADE THE CLASS 1E CIRCUIT ON THE JTHER SIDE OF _ , _ ,_

_ , _ ,

THAT DEVICE.

CIRCUIT NORMAL VARIATION

ALT. DC. SUPPLY 150-140 VDC
0-364 AOC

NORMAL AC_ SUPPLY 480+10% V(L-L)
3 PHASE

i 0-55A, 0-132AP FOR 10 MSEC

BACK UP AC SUPPLY 480+10% V
1 PHASE

0-78A, 0-500AP FOR 10 MSEC

ANY YARIATIONS OUTSIDE OF NORMAL VARIATIONS SPECIFIED WILL
BE ANALYZE 0 ON A CASE BY CASE BASIS.

.

t

,

|1-

-- . .. _ _ __ _._ .. . _ . _ . _ _ _ , _ _ _ . _ _ _ _ .
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FAULT LOCATION AND TYPE

FAULTS WILL BE APPLIED TO UPS SYSTEM OUTPUT TERMINALS SY CLOSING A
SWITCH AS REQUIRED.

FAULT TYPES:

1. PHASE (HOT) TO GROUND
2. -NEUTRAL TO GROUND

.

3. PHASE TO NEUTRAL W/0 GROUND
^ 4. . 480VAC. APPLIED ACROSS UPS OUTPUT -W/0 GROUND (HOT SHORT) .

~ THE CONDITION OF THE THREE CLASS 1E SOURCES WILL BE MONITORED
THROUGH SUITABLE SIGNAL CONDITIONERS, BY GOULD INC., 2000W SERIES
HIGH FREQUENCY RECORDING SYSTEM.

.

Y

l

.

2
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hEET PROCEDURES

~L.E GENERAL NOTES

L.E BEFORE STARTING TEST DETERMINE AND RECORD ALL SIGNAL CONDITIONER
TRANSFER RATIO..(MULTIPLIER) VALUES.

E.Z NORMAL SYSTEM'0PERATION DURING EACH TEST

A. CONNECTION.PER FIG. 1.
B. OUTPUT LOAD 10KVA 9 .08PF (66.7 AMP RESISTIVE AND 50 AMP

INDUCTIVE) 9 120VAC NOMINAL.
C. 'UPS POWERED BY " ALTERNATE" DC SOURCE (BATTERY) AND ONE OR

BOTH AC SOURCES, " NORMAL" & "BACK-UP".
D. STATIC SWITCH IN " PREFERRED" POSITION.
E. ALL BREAKERS & SWITCHES CLOSED, BOTH BYPASS SWITCHES IN

" NORMAL" POSITION
" TEST" SWITCH - CENTERED
" RETURN MODE" SWITCH - IN "AUT0" POSITION
"! SOLATION" TOGGLE SWITCHES - ON
" SYNC" TOGGLE SWITCH - ON

L.3 TEST INSTRUMENTATION

A. GOULD INC., MODEL 2800W HIGH FREQUENCY RECORDING SYSTEM.
EIGHT CHANNEL, INDEPENDENT SCALE SELECT 1.050 TO A500 VOLTS
FULL SCALE.

B. POTENTIAL TRANSFORMER 480V, 60HZ PRIMARY 120V SECONDARY
(4:1 RATIO).

C. CURRENT TRANSFORMER 1000:1 RATIO WITH 10 OHM BURDEN RESISTOR.
(.01V/A).

D. WIDEBAND DC ISOLATION AMPLIFIER, GOULD INC. MODEL 13-4615-10
OR EQUIVALENT.

;

i

i |

I
3

i

.
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-I.4 TEST FACILITY AND EQUIPMENT

A. DC SUPPLY - C&D 4LCW-15 B ATTERY (50 CELLS , 80KW FOR 30 ' MIN.)
AND BATTERY CHARGER.

8. AC : SUPPLY - 480V, 3 PHASE, 4W, 60 HZ,1200A GROUNDED NEUTRAL.
-

-IC . AC LOAD BANK - 0-30KW OR 0-30KVA 9 0.8PF.
D. FAULT APPLICATION DEVICE - G.E. CIRCUIT BREAKER TJC 36400G -

400A, 3P. MAGNETIC ONLY.
E. HOT FAULT SOURCE - TRANSFORMER,1 PH 480:120V 30KVA OR

LARGER.
.

Z.0 TEST PROCEDURE

-Z.1 BASE LINE DATA
STAPT UP THE UPS WITH ALL SOURCES AVAILABLE. SET UP " NORMAL-
OPEAnit0N" PER 1.2 AND ALLOW SYSTEM TO WARM UP FOR AT LEAST 30
MINUTES.

A1. METERING AND CONNECTIONS PER FIG. 2 AND "SACKUP SOURCE"
BREAKER OPEN. RECORD IN " STORE" MODE AT 20KHZ TIME BASE.
COPY MEMORY TO PAPER.

A2. REPEAT Al EXCEPT USE 500HZ TIME BASE. '

| 81. WITH METERING AND CONNECTIONS PER FIG. 2 AND " NORMAL SOURCE"
| SREAKER OPEN. RECORD IN " STORE" MODE AT 20KHZ TIME BASE.
| COPY MEMORY TO PAPER.

82. REPEAT B1 EXCEPT STATIC SWITCH TRANSFERRED TO BACKUP.
83. REPEAT 81 EXCEPT USE 500HZ TIME BASE.

-84 REPEAT 82 EXCEPT USE 500HZ TIME BASE.

|
.

1
i
| ~

'
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f2.2 FAULT TESTING 1

l

CO. METERING AND_ CONNECTIONS PER FIG 2. RECORDER IN MANUAL |

TRIGGER MODE, APPLY FAULT BY CLOSING " FAULT" CB AND AT
THE SAME TIME (OR 0 TO 10 MILLISECONDS BEFORE) TRIGGER
THE RECORDER IN " STORE" MODE. REMOVE THE FAULT AND RECORD

.

THE MEMORY TO PAPER.
AFTER EACH FAULT APPLICATION CHECK THE UPS FOR DAMAGE.
REPAI~R THE,UPS IF REQUIRED BEFORE PROCEEDING.

C1. INSTALL JUMPER "A" TO " FAULT" CB WITH " BACKUP SOURCE" CB
OPEN WITH RECORDER AT 20KHZ TIME BASE APPLY FAULT PER CO.

C2. REPEAT C1 EXCEPT WITH 500HZ TIME BASE.
C3. OPEN " NORMAL SOURCE" CB AND CLOSE "B ACKUP" WITH RECORDER

20KHZ TIME-. BASE APPLY FAULT PCR CO.
C4. REPEAT C3 EXCEPT WITH 500HZ TIME BASE.

REPEAT C1, C2, C3 & C4 WITH JUMPER "B" INSTEAD OF "A"C5.
- CONNECTED TO " FAULT" CB.

C6. REPEAT C1, C2, C3, & C4 WITH JUMPER "C" INSTEAD OF "A"
CONNECTED TO " FAULT" CB..

C7. REPEAT C1, C2, C3 . & C4 WITH CONNECTIONS TO HOT FAULT'

SOURCE (UPS RUNNING AT NO LOAD).

2.3 COMPLETE TEST SUMMARY SHEET FOR EACH TEST OR TEST GROUP.
,

.

4

9

!

5
|

|
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TEST PROCEDURE. ISOLATION-VERIFICATION

S/N 9743' 1E 20KVA UPS (INSTRUMENTATION AC POWER SUPPLY) IN SERIES
WITH A1 POWER CONVERSION PRODUCTS ISOLATING TRANSFORMER MODEL #
RTF-120/120-30 .

|

- FOR PUBLIC SERVICE ELECTRIC & GAS CO. |

HOPE CREEK GENERATING STATION
P0. 10855-E-154 (Q)-AC _ ._ . . . . .

_ OBJECTIVE: _ _ _ _

i TESTING TO ESTABLISH THE ISOLATING TRANSFORMER IN SERIES
WITH A UPS SYSTEM AS A CIRCUIT ISOLATION SYSTEM.

PASS CRITERIA:

DEFIN.ITION OF ISOLATION DEVICE OR SYSTEM: A DEVICE OR
SYSTEM IS CONSIDERED TO BE A CIRCUIT' ISOLATION 0EVICE''IF 'rT-~ ---~

.. .

IS APPLIED SUCH THAT THE MAXIMUM .CREDISLL. VOLTAGE QR.CURRENI __._. .

-

. ..
TRANSIENT APPLIED TO THE NON. CLASS 1E SIDE OF THE DEVICE ~~

'

WILL NOT DEGRADE THE CLASS 1E CIRCUIT ON THE OTHER SIDE'0F ~j

THAT DEVICE.'

CIRCUIT NORMAL VARIATION

ALT. DC. SUPPLY 150-140 VOC
0-364 AOC

NORMAL AC SUPPLY 48 0+10% V(L-L)
3 PHASE

0-55A, 0-132AP FOR 10 MSEC

BACK UP AC SUPPLY 48 0+10% V
1 PHASE

0-78A, 0-500AP FOR 10 MSEC

ANY VARI ATIONS OUTSIDE OF NORMAL VARI ATIONS SPECIFIED, WILL

| BE ANALYZED ON A CASE BY CASE BASIS.

,

1 |

|

_ . _ _ . _ . . _ . _ . . . _ _ , _ . . . _ . . . . . _ . _ _ . _ . . . _ . _ _ _ _ . _ _ _ _ _ _ _ , _ _ . _ . . _ _ . . _
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FAULT LOCATION AND TYPE

- FAULTS WILL BE APPLIED TO ISOLATING TRANSFORMER OUTPUT TERMINALS SY
CLOSING A SWITCH AS REQUIREC.

FAULT TYPES:

1. PHASE.(H0T) TO GROUND
2. MEUTRAL TO GROUND
3. PHASE TO NEUTRAL W/0 GROUND

~

4. 480VAC' APPLIED ACROSS UPS OUTPUT W/0 GROUND (HOT SHORT)

THE CONDITION OF THE THREE CLASS'IE SOURCES WILL BE MONITORED
*

THROUGH SUITABLE $1GNAL CONDITIONERS. 8Y G0ULD INC., 2000W SERIES
MIGH FREQUENCY RECORDING SYSTEM.

.

9

|
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TEST PROCEDURES

1.0 GENERAL NOTES
'

1.1 SEFORE STARTING TEST DETERMINE AND RECORO ALL: SIGNAL CON 0!TIONER
TRANSFER RATIO (MULTIPLIER) VALUES.

1.2 NORMAL SYSTEM OPERATION DURING'EACH TEST

A. CONNECTION PER FIG. 1.
8. OUTPUT LOAD 10,KVA 9 .08PF (66.7 AMP RESISTIVE AND 50 AMP

INDUCTIVE) 9 120VAC NOMINAL..

C. UPS POWERED BY " ALTERNATE" OC SOURCE (BATTERY) AND ONE OR
BOTH AC SOURCES, " NORMAL" & "0ACK-UP".

D. STATIC SWITCR IN "PREFERRE0" POSITION.
E. ALL BREAKERS & SWITCHES CLOSED, BOTH BYPASS SWITCHES IN

" NORMAL" POSITION
" TEST" SWITCH - CENTERED
" RETURN MODE" SWITCH --!N "AUT0" POSITION
" ISOLATION" TOGGLE SWITCHES - ON
" SYNC" TOGGLE SWITCH - ON

1.3 TEST INSTRUMENTATION

A. GOULO INC., MODEL 2800W HIGH FREQUENCY RECORDING SYSTEM.
EIGHT CHANNEL, INDEPENDENT SCALE SELECT 1.050 TO f.500 VOLTS
FULL SCALE.

B. POTENTIAL TRANSFORMER 480V, 60HZ PRIMARY 120V SEC0t;DARY
(4:1 RATIO).

C. CURRENT TRANSFORMER 1000:1 RATIO WITH 10 OHM BURDE!! RESi;10R.
(.01V/A).

D. WIDEBAND OC ISOLATION AMPLIFIER, COULO INC. MODEL 13-4615-10
OR EQUIVALENT.

3
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1.4 TEST FACILITT AN0' EQUIPMENT
-

A. DC SUPPLY - CAD 4LCW-15 BATTERY (60 CELLS, 80KW FOR 30 MIN.)
AND SATTERY CHARGER.

8. AC SUPPLY - 480V, 3 PHASE, 4W, 60 HZ, 1200A GROUNDED NEUTRAL.
C. AC LOAD BANK - 0-30KW OR 0-30KVA 9 0.8PF.
D. -FAULT APPLICATION DEVICE - G.E. CIRCUIT BREAKER TJC 36400G

400A, 3P. MAGNETIC ONLY.
E. NOT FAULT SOURCE - TRANSFORMER,1 PH 480:120V 30KVA OR

.
LARGER.

.

2.0 TEST PROCEDURE

2.1 8ASE LINE DATA
START UP THE UPS WITH ALL SOURCES AVAILABLE. SET UP " NORMAL-

OPERATION" PER 1.2 AND ALLOW SYSTEM TO WARM UP FOR AT LEAST 30
MINUTES.

A1. METERING AND' CONNECTIONS PER FIG. 2 AND "8ACKUP SOURCE"
8REAKER OPEN. RECORD IN " STORE" MODE AT 20KHZ TIME BASE.

' COPY MEMORY TO PAPER.
A2. REPEAT A1 EXCEPT USE 500HZ TIME 8ASE.
Bl. WITH METERING AND CONNECTIONS PER FIG. 2 AND " NORMAL SOURCE"

BREAKER OPEN. RECORD IN " STORE" MODE AT 20KHZ TIME SASE.
COPY MEMORY TO PAPER.

82. REPEAT B1 EXCEPT STATIC SWITCH TRANSFERRED TO SACKUP.
83. REPEAT B1 EXCEPT USE 500HZ TIME "*SE.
84. REPEAT B2 EXCEPT USE 500HZ TIME aE.

.

| |
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2.2 FAULT TESTING
,

s

CO. METERING AND CONNECTIONS PER FIG 2. RECORDER IN MANUAL
TRIGGER MODE. APPLY FAULT BY CLOSING " FAULT" C8 AND AT
THE SAME TIME (OR 0 TO 10 MILLISECONDS BEFORE) TRIGGER
THE RECORDER IN " STORE" MODE. REMOVE THE FAULT AND RECORD
THE MEMORY TO PAPER.
AFTER EACH FAULT APPLICATION CHECK THE UPS FOR DAMAGE.

' REPAIR THE UPS IF REQUIRED BEFORE PROCEEDING.

C1. INSTALL JUMPER "A" TO " FAULT" C8 WITH " BACKUP SOURCE" C8
OPEN WITH RECORDER AT 20KHZ TIME BASE APPLY FAULT PER CO.

C2. REPEAT C1 EXCEPT WITH 500HZ TIME BASE.
C3. OPEN " NORMAL SOURCE" CB AND CLOSE "SACKUP" WITH RECORDER

20KHZ TIME 8ASE APPLY FAULT PER CO.
C4. REPEAT C3 EXCEPT WITH 500HZ TIME 8ASE.
C5. REPEAT C1, C2, C3 & C4 WITH JUMPER "8" INSTEAD OF "A"

CONNECTED TO " FAULT" CB.
C6. REPEAT C1, C2, C3, & C4 WITH JUMPER "C" !NSTEAD OF "A"

CONNECTED TO " FAULT" CB.
C7. REPEAT C1, C2, C3, & C4 WITH CONNECTIONS TO HOT FAULT

SOURCE (UPS RUNNING AT NO LOAD).

2.3 COMPLETE TEST SUMMARY SHEET FOR EACH TEST OR TEST GROUP.

l .

.
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HCGS FSAR 6/84 |
|

. c.22 Activities covered by the QA program are delineated in Table
17.2-1 and include inplant I, radiation monitoring under i

__

" Control of Radioactivity." ^
~ ~~~ ' ~ ~~ l

c.23 The HCGS position on TMI Item II.d.3.4 ishiveninSection
' (1.10. This item is not a " structure, system or component"

requiring entry in Table 3.2-1. Control of this activity is
.

provided by appropriate procedures. Chapter 17 describes
the Quality Assurance Program coverage of procedural I

con.trols.
The following'information is provided for additional
clarification:

- -- a) The nonsafety-related, non-ESF' internal _epmponents include --

the steam dryer, the shroud head and steam separator ;

assembly, the in-core guide tubes and stabilizers, the
differential-pressure and liquid-control lines inside the

_ |.

RPV, the fuel orifices, and the feedwater spargers. In all
BWR 4, 5, and 6 designs, these components are not 0-listed
because they are neither required for safe shutdown of the
plant, nor would their f ailure jeopardize the safety

-~ functions of other safety-related internal components.
_ _ . _ . _ _ . _ . ~ - ~ ~~"

During the operating phase of the HCG 5,~the same high-
~ ~ - --quality design, procurement, and installation control- ~ ~ ~ ~

- - - practices, as were applied during the design and .

construction phase, will, be applied to any changes to these
components. As Section 3.2.1 and notes (13) and (50) for
Table 3.2-1 indicate, the quality assurance controls for
non-ESF RPV internal components and for seismic Class II/I
equipment are described in Section 1.8.1.29.

In addition, the reactor pressure. vessel internal structures'

which are accessible are included in the ISI program, which
is covered by the operational QA program.

.

b) Reactor building penetrations are not required to be Q-
- listed unless the piping system is Q-listed. A non-Q piping

system penetrating the reactor building is not required to
' " -

have a Q-listed penetration. "_ _ r, x' __
-

elb Q-Ude/ or~m powever' mcho- b iMiy $n< <+nhaan a ee.

chwe<4 as seiswa .W/= <s A in re. ad r.u. s. z.-/ .
c) The spent fuel pool liner does not perform a sinfety function

and therefore is not 0-listed. However, the spent fuel pool
does meet the quality assurance requirements of 10 CFR 50,
Appendix B, and has been noted as such in Table 3.2-1,

.

Item XIX.e.

d) Shore protection of the intske structure does not have a
safety function and therefore is not 0-listed (Item XVIII.j

SRAI (1)-12 Amendment 6

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



,

' .
. = ,. . .

.... ..
-

. . . .
HCGS FSAR 1/34,

, . -
- .. .

. s. .
, ~~

6. Vendor ser* vices
.

b. Coordinates PSE&G system / component turnover
documentation review

.

Coordinates resolution of support-related problemsc.
!

*e d. Provides test and startup technical support and~

-. .

assistance, as required.
,

}
In implesenting this responsibility, he directs assigned gecup
leaders and personnel.

14.2.2.2.4 Integrated Testing Coordinator

The integrated testing coordinator is responsible for providing /-
technical expertise to the startup program. In this capacity,

s.his responsibilities includes
.

Development and direction of the test program ona.
integrated system tests .

b. Technical procedure review

'

Acquisition of baseline data.c. .

In implesenting this responsibility, he directs assigned group ~
leaders and personnel.

14.2.2.2.5 Quality Assurance Startup Engineer (OASE)

&ul.W A.s rsenef
The quality assurance startup engineer performs a sta[f function -

gg;; g;p. .,;,;g;.;. .O.' ". , to which he is technically ande42o g Public Service rer;rretr ;rr!!tyy
'

. . . . . -

administrative 1y responsible. He will identify to the Startup

Manager, o- his designee, all qu'ality related problems associated ,

with O/F-listed activities. His responsibilities includes :
.e

8>. '

14.2-6 Amendmentf
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17.2 @ALITY ASSURANCE DURING THE OPERATIONS PHASE

-

Public Service Electric and Gas Company (PSE&G) is responsible
for assuring that the operation, maintenance, refueling and
modification of Hope Creek Generating Station (HCGS) is
accomplished in a manner that protects public health and safety -

and that is in compliance with applicable regulatory
requirements. To carry out this responsibility, PSE4G has
developed and implemented a comprehensive quality assurance ,

, program that is applicable to the design, construction, and
! testing phases. The description of the quality assurance program

provided herein parallels the operational quality assurance
program currently being implemented at the Sales Generating
Station.

.

'

This operational quality assurance program is documented in the |
-

1

nuclear department manual. This description is maintained by )
!

~

nuclear g ::rti: x quality hasurance (NOA). The program provides - ,

measures to assure the contro1~of activities affecting the
safety-related function of structures, systems, and components.
The quality assurance program encompasses fire protection of
safety-related areas and other activities enumerated ir.

.- Regulatory Guide 1.33. A planned monitoring and audit program
|

,
assures that speciff.ed requiresents of the operational quality ,

assurance program are met. The program provides coordinated and
centralized quality assurance direction, control, and
documentation, as required by the NRC criteria set forth in
10 CFR 50, Appendix B. Applicable NRC Regulatory Guides, codes, j

dayM_and standards, as well as the policy statements contained in the New |
i

=e -O g:lity :::xx manual, are used by PSE&G organizations
performing activities affecting safety to prepare appropriate
implementing procedures. To assess the effectiveness of the
PSE&G quality assurance program,-independent auditors from
outside the company periodically audit the program for compliance
with 10 CFR 50, Appendix B, and other regulatory commitments.
Independent audits chall be conducted at least every two years.

| Reports of such audits are made directly to upper management.
|
|

QA policy statements are issued by key management representatives
including the Company Board Chairman / President, by the Senior
Vice President n.,,,, 4 ply and Engineering and by the Vice
' President - Nuclear and as such, are mandatory throughout the
Company.

.

>|Q*=

k 8:

17.2-1 Amendment /
|
|
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Key policy elements, as thep apply to nuclear safety, include the
following: -

a. Nuclear safety is of the highest priority and shall
take precedence over matters concerning power
production.*

.

b.. The public's health and safety is the prime ',

'

consideration in the conduct and support'of Public
Service Electric and Gas Company's nuclear operations
and shall not be compromised. All decisions which

.

could affect the health and safety of the publie shall
be,made conservatively..

.

c. A Ouality Assurance Program is an essential part of the
.

'

PSE&G commitment to safe and reliable nuclear power -

operation. Applicable. program requirements shall be
i strictly adhered to in the performance of activities

covered by the- Quality Assurance Program.. .

}''
PSE&G requires its suppliers and contractors to assume'

.

responsibility for establishing and implementing QA/QC programs,
as applicable, to meet 10 CFR 50, Appendix 5. However, the
responsibility.for the overall QA program is retained and
excercised by PSE&G. NQA reviews those programs and conducts
appropriate monitoring and auditing as required to assure that
the suppliers are properly implementing their QA/QC programs.
The nuclear operations quality assurance program verifies that
requirements necessary to assure quality are properly included or
referenced. In addition, these suppliers' procurement documents
include applicable PSE&G quality assurance requirements for items
and services provided by'their suppliers.

| 17.2.1 ORGANIZATION

|
,

The nuclear :;: :t' r QA program, referred to hereafter as the-

QA program, assures *that adequate administrative and management
controls are established for the safe operation of the Bope Creek
Generatinig Station.

Implementation is assured ongoing review, monitoring and audit
under the direction of the ger-Nuclear eyeom66 ems Quality '

Assurance who repcets to the Vice President-Nuclear.

8

Amendment [17.2-2.
.
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7. . - Company organiitation is.shown on Figures 13.1-1, 13.1-2 and-

17.2-1. Responsibilities for activities affecting safety are
. described in the following sections.

17.2.1.1 Nuclear Department
|

Thekicefresident-helearisresponsibleformanagingand
i directing the nuclear activities of the company. " ;;_;.in; : ,

tt: -*-= a---i' it ...;;;;; 2:: " ;r cr-1 --- ;rr ._;;..,
. - - ~ i - -- ;- rril -37 ;;; n ;;;;; ;.y-_.., ym.. _1 :::;;;,

?-1- :; r-ti:: , ;_..::;I w. ;;; " ;; 0;;;% :;:r-'i-- ,O -->
--- ; r g: lit; rrrrrrr: ; ;'..;; ;;;;;;.w. . Overall duties
and r,miio .,,esponsibilities of the nuclear department are i c1:f:f in prow d 4..,.4.. - _- >____u___ ___ ___m_,__,*s. -

in Section 13.1. -theMnE$$" NIM, 6%dNhi7MWh
implementationofqualityassurancerehirementsbytheirstaff.'
These QA requirements are contained in the -'rtirr '-i-irtretifr u d

.a new. ,a_. .-__. ......\s le/ S Y& m se
..,._2..

W~ww.t mms.Ad "adin m ch vac p e

The Vice President - Nuclose regularly assesses the scope,
status, adequacy, and compliance of the QA program to 10 CFR 50,

,- Appendix B through: ,,

; .

a. Frequent contacts in staff meetings, NCA audit reports,
cooperative management audit reports, NRC inspection
reports, department status reports.

b. An annual assessment of the QA program is preplanned
and documented. This assessment addresses the scope,
status, and adequacy of the QA program. Corrective
action is identified, and tracked.

.

1 1.1.1 Nuclear Department - Nuclear Servic.

|
,

The general a er - nuclear services i esponsible for'

providing techn,i support to stati organizations in the areas
of radiation protect 1 site pro tion, including fire,
secutity, and emergency p ess; site maintenance; nuclear
procurements and materia on and personnel training.

.

17.2.1 Nuclear. Department - Nuclear Su i

: -
\.-

8
17.2-3 Amendment [
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(. . - Company organization is shown on Figures 13.1-1, 13.1-2 and-

17.2-1. Responsibilities for activities affecting safety are
described in the following sections.

17.2.1.1 Nuclear Department

TheVicefresident-helearisresponsibleformanagingand
directing the nuclear activities of the company. r'" ;- rr- 1 ---- rr;1. .in; t;; ,

it: -*-= a---i'r t n.; '. ::: 2:: a.;; ._, - -
r---i--- ;- rr:1 :::;;; ;;;;;;; ;=gg. ., ym....; ::;;;r -

-

? '- cr-'irn:, ;f.::;l ;.;;;;; ";;; ;;;% :;rr-'* r, -'
------ grrl i ty rrrrrrrrr ;;;;... ;,.;. ;;.;w. . Overall duties
and responsibilities of the nuclear department are_i rirf f in pron Ja.4
n_ sm i % 4 .,, .. 4.__ - -- - - > _ _ _1 _ u - _ _ ___ ___m ,__2

l in Section 13.1. -meMU$I'M 2$eWdihiFM'-Wh
implementatioh of quality assurance r irements by their staff.'
These OA requirements are contained in the m ,nw./m
.__2..___ . .,4 o n ., a ...-__. ......i.

W~M mmM " akin mcli Mck*/ &dd in seMr
'

The Vice President - Nuclear regularly assesses the scope,
states, adequacy, and compliance of the QA program to 10 CFR 50,
Appendiz B through:,, .

a. Frequent contacts in staff meetings, NQA audit reports,
cooperative management audit reports, NRC inspection
reports, department status reports.

b. An annual assessment of the QA program is preplanned j
and documented. This - - t addresses the scope,
status, and adequacy of the OA program. Corrective
action is identified, and tracked.

*

l

S
1 1.1.1 Nuclear Department - Nuclear Servic.

The general er - nuclear services i esponsible for;

Iproviding techn1 support to stati organizations in the areas
of radiation protect site pro tion, including fire,
security, and emergency y essi site maintenance; nuclear
procurements and materia on and personnel training.

. .

' 17.2.1 Nuclear Department - Nuclear Su

;-<

s
'o

17.2-3 Amendment [
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N . --uger - nuclear support is e forThe p= ... .

providing suppor station areas of reactor
engineering, enginieert ign, fuel management, licensing
and regulato y, nuclear and risk assessment
ana .

17. .1.3 Nuclear Department - Hope Creek Operations
.

,

~

The general er - Hope Creek operations is responsible r

the safe and of nt operation of the plant, and fo
- general direction o station operating, mai nee,

radiation protection, chnical suppo partments. The
general manager - Hope Creek rat so directs the
activities of the station review committee (SORC).and
is responsible for assur t p1 itions are staffed by ,'.

fully qualified a ned personnel, as I as being
responsible e implementation of quality -- ance .

requir by station staff. .These quality as ance '

r esentr are contained in the station administr ve
oceduresyd other sta, tion department manuals.

'
1

( 17.2.1.1./ Nuclear G,. .;i: : Quality Assurance |3

Th er - nuclear _,_. ti;.; quality assurance is responsible 4
for defining, formulating, implementing, and coordinating the
quality assurance program. He has been delegated the authority
and has the independence to interpret quality requirements,
identify quality problems an(. trends, and provide recommendations
or solutions to quality problems. He is responsible for approval
of the nuclear QA department manual to be used during the j

operations phase of Bope Creek. He also is responsible for
assuring compliance with established requirements for the quality
assurance program through document review, inspection,
monitoring, and audit. NQA provides a centralized coordinating |
function for quality assurance and quality control activities

i applied to the operation phase.

The% manager - nuclear spusaWene quality assurance has the
authority and responsibility tot

a. Stop work when significant conditions adverse to
quality require such action.

s

-

(
J

17.2-4 Amendment [
.
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.

r ~ The PSDG poJ.4(es_ and. organization structure assure that the [W
manager -en:.g quality assurance .T. h . :;:: stir : has

sufficient organizational freedom and independence to carry out
his responsibilities.

17.2.1.1.4.1 Nuclear Operettons Quality Assurance Personnel

$ 4*'*ts$ s** h o'n & W ,'h assum sa. u ~.Q. e m --o,.

.. _ _ s r

"The, manager - NQA and engineers reportihg directly to his must es%
have a combination of 6 years of experience in the field of

At least 1 of these 6 years ofquality assurance and operations.
experience must be in the overall imple mentation of a nuclear
power plant quality assurance program.9 A minimum of 1 year and a
nazimum.of 4 of the 6 years of experience may be fulfilled by
related technical or academic training. Personnel performine .

-

inspections, examinations, and test activitiesv.are certified as .

*

Level.I, Level' I, Level III as anneneciat* en thair- * * - ..

' ''respensthil,itid:{:, elao in. accordance with pteigulatory' Guide. I';58',)I;..
-|.. -

T':' **-. , '' .-
' - '

'
' ' -

, *'as noted. -(s.a..,4e yser4 e %..ae.e.a.\ -
#

3 -

- -
-

.,

The manager - nuclear quality. assurance fulfills the.

above qualifications with the addition of the followings

Knowledge and experience in quality assurance, |a.

High level of leadership with the ability to commandb. the respect and cooperation of company personnel,
vendors, and construction forces

Initiative and judgment to establish related policiesc. to attain high achievements and economy of operations.

C&m/ AA+resc
17.2.1.1.5 . .l. .,-. .J- m Aw u ==' w. .

.

-

Three advisory. groups,are responsible for reviewing and
evaluating items related to nuclear safety. The overall
responsibilities of these groups are i.: h f:f 1- th- *al1r-in; fr* M

er.. w 2----i-tie-. ??? e-t-in:d in;

--- 4--- ---

Section 13.4.

bin ?"'S b" b
- _ . _ . . .. . . . . ... . - v . . - . 5.' i . m _I lid _$5_22$ ~)b.'$' -

;
-

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

1.s.~r~ snvyvas; J w .g.,m., % p o |;D k,4
^" "

f tA s4wh% ow.b3 m 'c,; .!,tu. (sou)7 -
'

_ ,_p ca'

.
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.

The PSE&G pol M es and. organization structure assure that the [W
manager - gemetey quality assurance .T c.e ; :;rrrtirrr has

- sufficient organizational freedom and independence to carry out
his responsibilities.

.

17.2.1.1.4.1 Nuclear Operettons Quality Assurance Personnel
,$ 4 m .M w . A ek - 4 W ,*6 ast o w u.* w.y w-,

a ,

The sanager - NQA and engineers reportipg directly to him must cae4
..
"

have a combination of 6 years of experience in the field ofAt. least 1 of these 6 years ofquality assurance and operations. mentation of a nuclearexperience must be in the overall imple
power plant quality assurance program.1 A miniana of 1 year and a
maximus of 4 of the 6 years o.f experience may be fulfilled byPersonnel performinarelated technical or academic training.

.

irmoections, examinations and test,activitiest.are certified as-

Level 1,1.evel' II, I.avil ',II ::
-

I , c;;-c;ristt# to their . . .
-- .

.

d ?. ..-a ' 1;58',}..
as noted. ~,ities, also in. , ccordance wittr Regulatory' Gui e--(i. ,d.~ ,' 4 a.,ag-

- --.
, tesponsibil" ''

- - -' *~ . * -- . . ' * *' - - -

- - 5- -

, .

&..
,

The manager - nuclear :;rrrti::: quality. assurance fulfills the
-

. .

above qualifications with the addition of the followings

Knowledge and experience in quality assurance, |a.

High level of leadership with the ability to commandb. the respect and cooperation of company personnel,
vendors, and construction forces

Initiative and judgment to establish related policiesc. to attain high achievements and economy of operations.
:

h d Aa+r w :

CW
^

17.2.1.1.5 4..J.v ..J-u6 R= u w. w.e;

I-

-

Threeadvisory.groupsfareresponsibleforreviewingandThe overallevaluating items related to nuclear safety.
responsibilities of these groups are included i- ^= *a11~in; fy*M

fe . 4 i-a ,a-~i7ti - 3r. ee-trin:f inau---_-_-+4.---
Section 13.4.

2.; b?' ' = t= i= -t ;i:n " -i.-. z s:a- e- : ; :: ;f hai"

etiti:n ;:::: r:1, it ;.;;-;.C.,illii-; i..;'. J. ..i. ;f ;1 rt-
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th; ch i- : Of t5: :::1:F 5:5 bri ' '"M. The'

5 i:: ::SQAE is invited to all SORC meetings and receives the minutes ofHe attends the meetings periodically as part ofthe meetings.
| the planned surveillance program.,

l *

i .

L-"' ? _ a'h i;
,

l
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... . ...yw. ...

?. cffiti , . " . " i". . . .

7 --t 5-ti"itit:. independent audits *of plant operations in accordance1 'eplanned, These audits are...th Technical Specification requirements. 0;.. ...;;;;
generally conducted by the NQA under NRS- cognizance.
- "C'. i; . . ;. : ;f t'i 5-- d. 05g

17.2.1.2 Research and Testino Laboratory

The Research and Testing Laboratory is a part of the PSE&G
Research Corporation, which is an independent entity.

,

The Research and Testing Laboratory performs calibrations,
,.

'

analyses, and evaluations on systems, equipment, and materials,
as requested by PSE&G departments, and maintains compliance with
is quality assurance program.

17.2.1.3 Fuel Sucolv Department 4.,,, vb
f'

The general manager - fuel supply reports toLthe vice president -
fuel supply who, in turn, reports to the senses vice president - e#d *;The fuel supply department is
: rr;y cr r!y - ' - ;i --rin;.

sponsible for arranging for procurement of uranium ore,
unversion and enrichment services, and fuel assembly fabrication.

17.2-6 Amendment

.
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g,:. -
.~ q. Regulatory Guide 1.*123, Quality Assurance Requirements

for Control of Procurement of items and Services for
Nuclear Power Plants

|
|

r. Regulatory Guide 1.137, Fuel-Oil Systems for Standby
Diesel Generators

y .

p.f Regulatory Guide 1.144, Auditing Quality Assurance ,

, Programs for Nuclear Power Plants

/. u Regulatory Guide 1.146, Qualification of Quality
Assurance Program Audit Personnel for Nuclear Power
Plants

f.v BTP 9.5-1, Appendix A, Guidelines for Fire Protection
-

. :. for Nuclear Plants Docketed Prior to July 1, 1976. -.

-

. - Commitments to Regulatory Guides, with respect to revision level,
! exceptions, etc, are contained in Section 1.8. ?
'

!
Substantive changes to the quality assurance program described
herein will be submitted to the NRC within 30 days of
implementation. Nonsubstantive changes will be identified in the
annual FSAR updates.

The overall quality assurance program is described in the nuclear
department manual. This description is prepared and maintained
by nuclear r;rr;ti: = quality assurance.

PSE&G organizations performing activities affecting nuclear
safety prepare and maintain implementing procedures and
instructions. These procedures and instructions, and subsequent.
revisions thereto, are subject to NQA review and approval to the
extent necessary to verify compliance with the quality assurance
program and the applicable quality-related Regulatory Guides and
standards identified above. NQA will monitor the preparation and
issuance of required procedures to assure that they are in place
at least six months prior to fuel load.

The general manager - Bope Creek operations has instituted and
will maintain an administrative procedures (AP) manual for Hope

( , Creek Generating Station (BCGS).
O

Amendment /17.2-10
.
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(
The station administrati.ve procedures and all subsequent*

revisions thereto are prepared by the technical staff, are
reviewed by the Technical Engineer, Technical Manager, NQA and
SORC, and are approved by the General Manager-Hope Creek
Operations.

Regulatory Guide 1.33 requires that plant activities affecting
quality-related items and services be conducted in accordance
with written administrative controls prepared by management. The ,

procedures and instructions by which plant activities are
performed are prepared by g nsible station organization as
required by station APs,.. _..- y the organization responsible q i

for the activity reviewed by NQA for quality requirements, ,

reviewed by the C (for procedures affecting safety), and
appet,ied.by the department manager. In the absence of a
department manager, procedures will be approved by the assistant ,.
general manager or his designee. Procedures cannot be
implemented unless the review / approval process is accomplished. -

Station administrative procedures provide a means to ace * =te ~

on-the-spot changes to subtier implementing procedures. The
routine practice for revising a procedure is to repeat the
original review and approval sequence.

; . --

Implementation of the quality assurance program is verified by-

means of independent inspections, monitoring, and audits
conducted by NOA.

NOA reviews and analyzes problems affecting safety that occur |
during the operational phase. Items subject to review includes

a. Documented nonconformances occurring at the vendor's
facility and those during receiving, storage,
installation, test, and operation, e.g., Deficiency
Reports, Nonconformance Reports, Licensee Event

'

Reports, etc

b. Documented corrective actions taken on significant i

noncompliances and on audit findings i

E:. NRC inspection findings, notifications, bulletins, etc.

4-

The? .,,Amanager - nuclear.;: 9 -- r quality assurance, or his |
designee, has the authority to stop work through the issuance of |a stop work order where continuance of an activity would

'
.

,

17.2-11 Amendment /
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'

i t andariously compromise safety or constitute a pers stenDesigneesdeliberate failure to correct a serious deficiency.
include the statien quality assurance engineer for activities I

conducted at the ' station and the engineering and procurement
engineer for supplier activities. !

|

BDA reports significant problems affecting he quality assurance |
,

1

program to respective management along with,

Measures taken to improve quality assurance program.

a.
controls

Appropriate recommendations to achieve compliance withb.
applicable requirements.

Management policy and implementing procedures provide all
personnel awareness and direction for reporting of defects and
noncompliance pursuant to 10 CFR 21.

)le quality assurance program requires that activities affacting
nuclear safety, including activities affecting the fire
protection of safety-related areas, be accomplished underThe program takes intosuitably controlled conditions.
consideration the need for procedures, special controls,
cleanliness, special processes, test equipment, tools, and skills
to obtain the required quality and the verification of quality byexamination, monitoring, and independent review
inspection, test,These activities include, but are not limited to,,

and audit.designing, purchasing, fabricating, handling, shipping, storing,installing, inspecting, testing, operating,cleaning, erecting,
maintaining,prepairing, refueling, and modifying.

I vt4uevdsM
Personnel who have the responsibility to implement the nuclear

quality assurance program also have the responsibilitym ti ::and authority to escalate unresolved quality problems to the.

level of management necessary to effect a resolution of thef

Escalation is applied by NQA personnel to increasingly |!

. problem.
Ligher levels of management, up to the vice president - nuclear,
na required.

Personnel performing 0- and F-designated activities are trained
and/or indoctrinated as necessary to assure that suitablePersonnel outside the QA >

coficiency is achieved and maintained.i '

organization performing inspection and test are trained and!

8
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Personnel requiring certification are evaluated to establish
!

.

their qualifications for their respective level and discipline.
'

Recertification is based upon demonstrated continued proficiencyi

or requalification, if necessary. Personnel requiring
certification in accordance with Regulatory Guide 1.58 are
limited to NQA personnel who perform inspection and test
activities,ese members of the Operational Test Groun (OTG) who
perform post-design modification testing 2 - J. ...; ; ; 2..; vu
eeHteekee personnel receive a periodic training needs

4.
assessment to identify additional supportive training needs as
well as to evaluate individual post-training performance. The .

assessment period is three years or less. Inspection and test
activities not requiring personnel certification per Regulatory ,

Guide 1.58 include Technical Specification surveillances and '

! periodic inspection and test of fire protection equipment. These
personnel are qualified and retrained in accordance with
applicable requirements of Regulatory Guide 1.8.

. .

-

!. Training programs of supporting organizations are described in
i their manuals, which are required to comply with tho' quality '

-

assurance program.
.

'

The Nuclear Training Center is responsible for the licensed
operator training and retraining, in addition to other technical
and supervisory training programs, including General Employee*

Indoctrination, which is required for all personnel having access
to the station.

,

17.2.3 DESIGN CONTROL

! -P- .

The design control program includes activities such as field
i i design engineering, associated computer programs, compatibility

of materials, and accessibility for inservice inspection, |
'

maintenance, and repair. |

|

During the operations phase, issuance of new drawings and
]revisions to existing drawings require the implementation of a

' design change. |.

M .
I

i

The nuclear :;y - ;;; 70. ... . ' procedures, approved by the
! ger - nuclear ;:::t'--- QA, provide implementation guidance

for the intent of Regulatory Guide 1.64 " Quality Assurance
Requirements fo the Design of Nuclear Power Plants." WMtria..

M firirier, he nuclear engineering section has the following; ,

| responsibilities:'

in sdu da- d*a & as.0 "* W '' * ' Nj, f Th <<.ya.s,k % f ft4a.s& e=A*|rwswm;

p s.r= = W m -. L w w w f L 4ew *: , o n eddr % k| a.,rr e n , W .f syp/es*We. m ut + w.p m m s& 4s+i

| m J,$u 4.: , p % . Ja.-J.fw=a.4., 4w r e.
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Prepare and update detailed engineering and designs. documents, including drawings, and specifications, for,

all systems, components, and structures
.

Specify applicable codes, standards, regulatory andb.
quality requirements acceptance standards, and other
design input in design documents

P

f

Identify systems, components, and structures that are' c. covered by the quality assurance program
,

d. Per(orm design verification for systems, components,
and structuresj

-

Perform safety evaluations of proposed design changese.

I f. Prepare documents for procurement of equipment,
materials, and components

RecommendengIneeringconsultantsandlaboratoriesforg.
procurement services and coordinate their activities

Review design documents submitted by suppliersh. (including the nuclear steam supply system (NSSS)
supplier) and contractors

Specify, or approve as required, inspections and/ori.
tests

Designate whether they will see" Tonsthe service of other
j.

qualified engineering organizat
i

The cognizant engineer is responsible for the identification andThe purpose of design analyses iscompletion of design analyses.
to assure that the technical design is accomplished in a planned,
controlled, and correct manner. Types of design analyses,

'

include, but are not limited to, reactor physics, stress,
seismic, thermal, hydraulic, radiation, and accident.

'

i
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I, In the event that the verification method for design
modifications is only'by test, procedures and instructions will;

be written which include measures to ensure that:

a. Criteria are provided to specify when verification4

should be by test.
a

).

b. Where applicable, prototype, component or 'festure |
testing will-be performed prior to installation of ' '

plant equipment. In those cases where this cannot be
met, the testing will be deferred but not beyond the

! point when the installation would be irreversible.

.

4. Tests will be performed under conditions that simulate
the most adverse design conditions, as determined by. -

analysis.
.

Drawings are prepared by, or under the supervision of a designer
from information received from the responsible engineer,

t manufacturer's drawings, etc. The drawings are reviewed and
initialed as being checked by another designer or design

*

supervisor. The drawings are approved by the Chief Designer or
i his assistants.

Specifications and changes thereto for items covered by the
quality assurance program are prepared by nuclear engineering and.

' are reviewed and approved by NQA for quality assurance content.

|
.

The NQA review assures that the documents are prepared, reviewed,
and approved in accordance with company procedures and that the
documents contain the necessary QA requirements such as,

inspection and test requirements, acceptance requirements, and'

the extent of documenting inspection and test results .
,

The station operaticas review committee (SORC) reviews proposed
changes affecting nuclear safety and makes recommendations
concerning implementation of the change to the general manager -

| Bope Creek operations. The design change process provides for
sign-off of the design change by station department heads for the
purpose of identifying required procedure change. If the,

proposed modification involves a Technical Specification change,i

or is considered by the 50RC to involve an unreviewed safety
: question (10 CFR 50.59), the matter is submitted to the-ame4eas-

eJC-s'h fa$aksy Y**'!w SM
J
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ese4ew-bosed-ftNt99 for' a determination of its safety implication.c
before a license 8:ange request is submitted for NRC approval.-

NQA reviews design changes for quality content both before and
after implementation. Design changes are reviewed prior to
implementation for adequacy of inspection, test, and supplier
requirements, as applicable. The design change package is

.

|
. reviewed following implementation for acceptability of

documentation.
~

,

During the development of a design, nuclear engineering section,
i.e., electrical, mechanical, controls, structural / civil, design, ,

is identified as the sponsor. The sponsor is responsible for the |

interface with affected disciplines within nuclear engineering,
manufacturers, consultants, and PSE&G organizations outside of
nuclear engineering, identified in documents such as contracts, !.

specifications, purchase orders, design data sheets, and
drawings. The primary interface between nuclear engineering and -

.

external organizations ia through the cognizant engineering
section head or his assigned representative.

.

<
"

Updating of records, including drawings, blueprints, instructions,
I and technical manuals, and specifications resulting from design,

changes _, is the responsibility of the general manager - nuclear
6.m.; . . apesign change procedures provide for the timely update
of affected drawings following design change implementation to
reflect as-built configuration.

17.2.4 PROCURDGMT DOCUMENT CONTROL

| Procurement documents and changes thereto for the purchase of 0-
i and F-designated material, equipment, or services are reviewed
I and a; proved by NQA prior to issuance by the purchasing
'

department to the prospective supplier. NOA review assures that
spare and replacement parts are procured using controls which are
commensurate with current operational QA program requirements.

The review also assures that procurement documents adequately and
correctly: -

| a. Identify applicable quality assurance program
i requirements

b. Reference applicable regulatory requirements, codes,
and standards

i
.
. g

17.2-18 Amendment /
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the station operations review committee (SORC) for tischnical
content, by NOA for quality assurance requirements, and are
approved by the responsible station department manager or his
designee.

e eerdng
The general manager - nuclear-:q;n~.;t is responsible for issuing
specifications, drawings, blueprints, and instruction and
technical manuals associated with Q- and F-designated structures,

Approved and implemented modificationssystems, and components.
and design changes are incorporated to these reference documents
for the life of the station. Master lists of current editions or
revisions of these documents are periodically issued by the -

to the general manager - Bopegeneral manager - nuclear :1;,: '
Creek operations to periodically ure that only current and

approved referenced documents a e used at the station,-y,, g
NOA reviews and approves station inspection plans and procedures
that implement the quality assurance program, including testing,
calibration, maintenance, modification and repair. Changes to

these documents are also reviewed and approved. In' addition, NQA

is responsible for review and approva f PSE&G specifications,,

-

j test procedures, and results'of testing. ,

j

E
17.2.6 DOCUMENT CONTROL

I

Instructions, procedures, drawings, and changes thereto are
reviewed for inclusion of appropriate quality assurance
requirements and are approved by apppropriate levels of
management of the PSE&G organizations producing such documents, i

'

and distributed on a timely basis to using locations. Measures
are provided for the timely removal of obsoleted or superseded .|Supplier documents aredocuments from the using location. '

controlled according to contractual agreements with suppliers.
wnWm

The following is a generic listing of documents for the
operational phase, showing organization responsibility for review
and approval, including changes thereto

,

egimen'yor-
Design specification - Nuclear Suppert, NQA |a.

m .di k kie H
!

b. Design,^ manufacturing, construction, and installation
drawings - Nuclear O ,,2-

,wel nu<br ser vice$ Ucqc Quk
'

'

cpe=W5, /YQA
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i I |

i. d. Satisfactory past history of providing similar items )

Survey of supplier's facility.e.

The evaluations of the prospective suppliers are conducted using
-standard checklist form designed to include the 18 quality
criteria of 10 CFR 50, Appe. dix B, as appecpriate.

.

.

alities' include evaluation ofSurveys of isuppliers' capa'
management systems manuf acturirng processes and adherence to QA/DC.

The results of supplier evaluations are documentedgirocedures.
by_the appropriate checklist form and filed.

Supplier control is maintained through a planned inspection, |

'

monitoring, and audit program by NQA

NQA and the responsible engineer conduct a review of the j

manufacturing process for complex manufactured items, such as
pumps, valves, heat exchangers, vessels, electrical panels, etc.
This review establishes * critical inspection points and,

establishes a notification point program for the identified*

inspection or surveillance activities. The established
inspection or surveillance activities are implemented by;

Commercial grade items |!

qualified NOA personnel or NQA agents.-

are not normally included in the notification point prograni.
Receipt inspection and subsequent installation and test controls
provide the basis for' acceptability of commercial grade items. I

Me
Monitoringofsuppliers/ con [ractorsduringfabrication, i

installation, modification,4 repair, inspection, testing, andand |shipment of Q- and F-designated materials, equipment,
services, is conducted by qualified NQA personnel or NQA agents ;

at the' supplier's/ contractor's facility or at the generating ;

)
Surveillances are conducted in accordance with writtenstation.

procedures and are designed to assure conformance with j

procurement requirements, in accordance with the safety i|

significance of the item or service.

Periodic evaluations of the supplier / contractor quality program
are also conducted, consistent with the importance or complexity
of the item or service. Dependent upon the evaluation,
additional audits or corrections by the supplier / contractor may i

-
be required. Supplier's certificates of conformance are
periodically evaluated by audit, inspection, or test to assure ;

8
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\. remMaterial identification and traceability is maintained for
repairs, : ':r Trt, and modifications throughout operation.

Organizations which implement requirements fer the identificetion
and control of mater,ials__pa_r.ts and component.s include Nuclear
Services, Nuclear W , nope Creek Operations and NQA for
procurement document controls, and Nuclear Services, Hope Creek
Operations and NQA for receipt, storage, installation, inspection
and test activities.
17.2.9 CONTROL OF SPECIAL PROCESSES

.

Special process controls provide for the use of qualified
-

procedures, equipment, personnel, and documentation ofSpecial processes aresatisfactory completion of an activity.
generally those processes where direct inspection is impossible-

or disadvantageous.

Procedures 'have been established for special processes such as
welding, brazing, soldening, concreting, protective coating,
cleaning, heat treating, and nondestructive examination (NDE) to

Theassure compliance with codes and design specificationc.
general manager - nuclear support is responsible for preparingThese specifications are
special process specifioations. reviewed and approved by NQA for necessary quality content.NQA*

monitoring and audits assure that qualification of special:

processes, equipment and personnel have been satisfactorily
!

performed.
;

|

Procedures for implementing the' requirements of the
specifications are prepared either by the nuclear department orare approved by the ase4etent generalby supplier personnel pg or his designee, (with the exception of: manager - nuclear" O __
special process procedures prepared by code suppliers holding anProcedures prepared by suppliers are also reviewed"N" stamp).'

and approved by NQA.
.

Qualification records of procedures, equipment, and personnel
associated with special processes are retained as stated in
Section 17.2.17.

17.2.10 INSPECTION
7

A planned inspection program is conducted and documented by
personnel appropriately qualified in accordance withThe inspection program verifies conformance to
Section 17.2.2.. ,

8
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i 'e established procedure, code, or standard, consistent with the
i or activity's importance to safety.'. cast s

e

.

Inspection instructions include, as required, characteristics to
be inspected, method of inspection, acceptance rejection'

criteria, required sensuring and test equipment, and required
-

Documentation includes inspectionrcierence documents.identification and results of inspection operation.
,

When required, inspection hold points are. included in the
|procedure or instruction and performed by NQA personnel.,

Station department hIrads are also responsible for inserting
'

inspection hold points for critical activities in procedures they |TheThese inspection hold points are witnessed by NQA.
,

approve.ctation operations review committee (SORC) may recommend
additional or different hold points to the general manager - HopeSafsty-relatedCreek operations as a resul) of their review.
procedures are reviewed byAQA prior to issuance and additional

<

Theinspection hold points any be added to a procedure.
inspection hold points cannot be passed without authorizationTypical critical 'l j

. .,

from the applicable QA/QC (NQA4 representative.
:tivities include

Visual inspection and NDE of ASME pressure boundaryJ

a.
welds

Verification of cleanliness prior to closing safety-b.
related systems

.

Verification of reactor trip and engineered safetyc. festure (EST) initiation setting after adjustment
'

-

Packaging and loading of radioactive material for' d.
shipment

,

temsHydrostatic testing of Q- and F-designate.

Acceptance testing of major modificationsg nd repairsf. to Q- and F-designated structures, systems, and
components,

s .

*
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Periodic inspection may be performed by qualified individuals
other than those who performed or directly supervised the;

, activity being inspected. These typically include periodie
inspections of:

a. Storage areas

b. Housekeeping (general) ,

.

- c. Fire protection equipment ,

,

d. Special handling tools and equipment
.

NDE visual inspection required my the inservicee.i
inspection program

i

laspection of operating activities, i.e., work functions'

associated with the normal operation of the plant,. routine
maintenance, and certain technical services, may be conducted by!

'

second line supervisory personnel or other qualified personnel4

not assigned first-line, supervisory responsibilities for conduct
When inspections are so conducted and the activity-

of the work.involves breaching a pressure retaining boundary, the quality of
the work is demonstrated through appropriate testing unless
restrictions, such as ALARA considerations, prevent such testing. ,

r&>
i

|
The applicable inspection nd retest requirements necessary to<

e repairs have been accomplished
' assure that modifications, the design change package, work order,
; correctly are included inThe inspection and retest requirements foror procedure.

modtitcation7and repair are based on the original inspection and~

test program, as well as the nature and scope of the modification_

'

or repair activity.

Evaluation and review of inspection results are conducted by
j

Level II individuals.-

4

A planned and documented monitoring program is conducted for Q-
and F-designated activities. Monitoring of the implementation of

i the quality assurance program by station and site contractor
NOA conducts rrnitrrin of

personnel is conducted by NQA. supplier and (2r ritM contractor activities.#"'*"M*a;*'-
eM-s' tis

*

.

.

8

17.2-27 Amendment / |

*
- -

..



_. - - _ _ _ . .

.

.

'

*
.

,..

* .... 4/34
HCGS FSAR'

- .
,

.

Discrepancies found during the conduct of monitoring are brought
to the attention of the management responsible for the activity.

4 9odbWe"%'N ]
The M )or his designee routinely attends and participates in i

plant work schedule and status meetings to assure that they are
kept abreast of day-to-day work assignments throughout the plant

;

and that there is adequate QA/QC coverage relative to procedural
and inspection controls, acceptance criteria, and QA/QC staffing
and qualification of personnel to carry out QA assignments.

.

17.2.11 TEST CONTROL

Q- and F-designated equipment and componer.ta that must be tested
periodically *to assure satisfactory performance, or have been

*
.

.

replaced, modified, or repaired, are tested by qualified
,

t

personnel in accordance with written procedures that prevideacceptance criteria based on requirements contained in applicable
-

.

,,

( design and procurement documents.

Provisions'are implemented that assure that nonconformances are
,

corrected or resolved prior to the initiation of the .

preoperational test program on the ites.

Retest requirements are provided by engineering specifications
and/or the responsible engineer, as were the original test

The operational test group is responsible forrequirements.
preparation of test procedures incorporating the engineering >

Nuclear engineering reviews ag1plicable test.

parameters.
procedures; NQA reviews test procedures and test results.

Test proce"dures prescribe, as applicables

Prerequisites, including completeness of test ites(s)
<

a.

Instructions for performing the, testb.

* Instrumentation and equipment for conduct of the testc. adequate to the test objective
'

!

Suitable environmental. conditions and, adequate test /
,

d.
methods ,'

r, f.

'.:
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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, capability and availability of the
unit on demand. Periodic testing coupled with good preventive
maintenance practices will assure optimum equipment readiness and
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
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
varnish deposits and fire in the engine exhaust system..

2. Periodic surveillance testing should be performed in
accordance with the applicable NRC guidelines (R.G. 1.108),
and with the recommendations of the engine manufacturer.

.Cenflicts between any such recommendations and the NRC
guidelines, particularly with respect to test frequency,
loading and duration, should be identified and justified.

3. Preventive maintenance should go beyond the normal routine
adjustments, servicing and repair of components when a
malfunction occurs. Preventive maintenance should encompass
investigative testing of componenta w.11ch have a history of*

repeated malfunctioning and require constant attention and
repair. In such cases consideration should be given to
replacement of those components with otner products which'

!

have a record of demonstrated reliability, rather than
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 alleviated.

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
proper position to permit a manual start of the equipment.
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).

1_tESPONSE

1. Minimum load requirements for SDG testing will be identified
in OP-SO.KJ-001, Diesel Generator Operation. AJ/ sese,-e d.

,

2. Ses response to Question 430.15. {p.,.e,,sg ;nc.,p., 3 ]s

3. A comprehensive preventive maintenance (PM) program [bu-
-::::: tly heir; de-r!:;:2 : d this pr:;rtr ri!! cr r' r* ef-6--_

the latest vendor recommendations and the requirements of
Chapter 16. One SDG can be taken out of service, in
accordance with 8.3.1.1.3, enabling periodic maintenance
and/or rework to be performed in : ti;;1y --- er.-
J.dditie.. 11 , . .elletility 2: it: ring p;eg rr "it' k- -

7
sad d 'P i--I r---t : f ;; ;;;; n- - -d t : : ;pg;;;f: z_ ; .m _,,1;;

_

-

;;e;;;nt f il;;;;. In this' manner, the root causes of

7Q ystemAmalfunctions can be more readily identified and
orrective 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(Q) Diesel Engine PM
MD-PM.KJ-002(Q) Starting Air System PM
MD-PM.KJ-003(Q) Generator PM
MD-CM.KJ-001(Q) Diesel Engine Overhaul and Repair
MD-CM.KJ-002(Q) Starting Air Compressor Overhaul, Repair

and Replacement
MD-CM.KJ-003(Q) Generator Overhaul and Repair
Station' Administrative Procedures 17, 21, 22, 23, and 26, as
discussed in Section'13.5.
s ed t ns e t-t- A.

'

*

...

430.62-2 Amendment 4
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The HCGS reliability program enhances SDG reliability hy:

1. Analyzing machinery history record for recurring problems
or failures of the SDG or supporting auxillary systems

.

or components.

'

2. Tracking operating experience reports, circulars, letters
and notices of f ailure or problems given to att diesel
generators.

3. Use of the NPRDS data base system.

4. Analyzine surveilliancg testing results.

son gnuos e res p*** : bE l*** Ysn oegoin3 sedh u.n e.+;e n s sesn ,s
'
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e.n 3 n s s +. % c,

i m pe.e.t %s 8* f * IrY fu.n c.Ro n a f kh e alle se.1 i .
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JhtSS matinhnerne PMcedum Q:t| rsquire. that
after a cumulative four hours of operation at light load, i.e.,
less than 20% of rated, on any diesel, that diesel will be oper-
ated-for one hour at a minimum of 50% rated load as per the diesel
manufacturer's recomumendations.
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The information regarding the onsite communications system I

(Section 9.5.2) does not adequately cover the system capabilities
during transients.and accidents. Provide the following

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

Indicate.the maximum sound levels that could exist at
"

b. each of the above identified working stations for all :

transients and accident conditions.
l

Indicate the types of communication systems availablec. at each of the above identified working stations.- ,

d. Indicate the maximum background noise level that could ,

!
exist at each working station and yet reliably expect ;

effective communication with the control room using:
- 1. the page party communistions systems, and i

any other additional communication system provides2.
that working station. .

.escribe the performance requirements and tests that"e. '

the above onsite working stations communicatilon syster.
will be required to pass in order to be assured that
effective communication with the control room or

i

emergency shutdown panel is possible under all 1

;

conditions. i

!

f. Identify and describe the power source (s) provided for
each of the communications systems.
(SRP 9.5.2; Parts II & III).

M5'd A i

asspons:
dentification of all working stations W 6

-
, , -

i cate witha. .

! be ne for plant personnel to e
' the control r ing and/or 40 ing transients,

and/or accidents is n ed because all necessary

-
plant shutdown control and tions are located

necessity ofwithin the co3tset' room which pree( ar
having personnel located at any par

If, however, plant shutdown is contro
-.

i -- - .
'

430.65-1 Amendment 4 '.
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emergency' shutdown panel, then it may be
-

*

e ve plant personnel able to co casenecessary
from three work ations which have y controls

and indications. Thes ree at s are at the
diesel generator remote co panels rooms (4 total),
the Class IE switchge as tal), and at the

reactor protecti stem (RPS) soto erator sets

area. In vent of fires, the fire be reports

to th ected area (s) and the areas are list ^

J on 9.5.1.2.15. ,, __

b. axis sound evels ave no been deh4ned fo the ..

a ve eking stio The fectivehess of he
ted d e I

demonst% rear =uinge uni tion tes(s will
t::* =_ of -

- arwa ==e-- _:pc pera la=='
_

y Shap er 1 (nsert E] .

The page party communication system is available at orIn addition, s'two-c. nearby the above working stations.
way radio communication system is available as a backup *
"Y***"-(I,a wet c.]____ .y
m: =r i--- 5--*---- '...:. :..ir e 1e ei *'m :::i f : _ :.:. .; - -

d.-

. . _ _ u ., 6 w. ....,_.. ____ -

,, % . ....,___ ,. __ _ '

dh- -55Ed. 35555155ITEIr communications systems -

.

provided on BCGS are of proven design as used inIn addition, the
previously approved plants. communication system will be tested as described in

--

Part (e) of this response. g ,, f p]
> See response to Question 430.68, communication syst, ems-

performance requirements and tests. In-plante.

communication tests are also described in -
Section 14.2.12.1.38. The test method states that
communication is checked between the control room andthe remote shutdown panel. h ser4 F_]

-

The power source to the page party communication system -

f. is from an uninterruptible power supply feeding the
public address system distribution panel 10D496 which- -

in turn supplies the public address system embi2nseed F
10C685, as shown on Sheet 2 of Figure 8.3-11

-

_ >
.

O

e

O

430.65-2 Amendment 4

.
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Table -9.5-17 identifies all necessary working stations where it may
.

be .necessary for plant personnel to communicate with the control
room or the emergency shutdown panel .during and/or following
' transients and/or accidents (including fires) in order to mitigate
the consequences of the event and to attain a safe cold plant
shutdown. The identified working stations or areas in this tablo
are selected from the Fire Hazard Analysis presented in Appendix 9A
wherein all areas containing safe shutdown equipment and cables are
evaluated for effect of fire on the ability to achieve and maintain

- ~ : cold. shutdown. The arsas shown on Table 9.5-17 are those which
contain equipment required for shutdown, areas containing only - - - ~~*

raceways and cables are not shown.

Insert B -

~ The. locations of public address loudspeakers and handset / speaker
amplifier are selected to provide effective communications and to
accommodate areas with high noise levels during normal plant operation
and accident condition, including fire. The design of these public
address components includes provisions for volume control of the ,-

.

loudspeakers, adjustment in loudspeaker mounting to provide maximum
coverage, and special noise-cancelling handset.which are effective -- -

in high ambient noise areas without use of acoustic booths. As
!--

indicated in Section 14.2.12.1.38, the public address system will
be tested with area equipment running. Any relocation and adjustment
of.the public address components will be provided as necessary as
result a of the testing. Estimates of maximum sound levels are

- provided as indicated on Table 9.5-17. These estimates are based
on equipment being energized or running and based on no sound, level. attenuation which would result from accounting for room
constant and distance and location of the noise source (s) .

Insert C

Table 9.5-17 also shows for each of the safety-related rooms the
' types of communication system components available with the asscciated
maximum sound levels within the room. All of the communication
components have the capability to function in the sound environments
that are listed in the Table 9.5-17. The table 9.5-17 defines the
maximum sound level capability for each communication component.'

'

Insert D

As part of Table . 9.5-17, the maximum noise levels are estimated for
the areas where personnel will be communicating with the control
room or remote shutdown panel room. Generally, PA handsets and

Thetelephones are not located in areas with high noise levels.
maximum noise levels are estimated based on the type of operating
equipment in the area with the sound defined by industry standards,
such as NEMA Publication MG I and IEEE erandards. If several

then -he noise leveltypes of equipment are in the same area,
associated with the noisiest equipment is shown on this table.

. .

,
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Insert E

The communication. systems are preoperationally tested to demonstrate
that the public. address system is effective in areas with high
noise levels and that other communication systems are e f fective=

.between the control room or emergency shutdown panel and working
stations as indicated in Table 9.5-17.

Insert F
.

This unintet :uptible power supply (UPS) le fed from Class lE,
Channel A, di.stribution buses. The UHF radio system is also
supplied with a non-class lE unintperuptible power supply. * The
design of eacn UPS, as shown on Figure 8.3-11, is such that there
are three input power feeders - two f rom 4S0V ac motor control
centers and one from a 125V de switchgear. In the.. case of the UHF-

radio system, the non-class lE 480V ac motor control centers,
which are connected to Class lE 480V load centers, are tripped on a'

LOCA signal. The radio system will be powered f rom the non-class
lE batteries (4 hour rated) through the UPS under all accident
cases. Af ter a LOCA the oper'ator can manually reconnect the non,

: class lE UPS to the Class lE load center that is powered from the
stand-by diesel generator. The UHF radio system will be powered
at all times during any power distribution transfers. The non-
class lE UPS, batteries, and associated electrical distribution'

| equipment that supply power to the radio system were purchased|-

under the same . technical specifications as the Class lE equipment
and are located in seismic Category I structures.,

!-

-

|

|

[

.
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Notes for Table 9.5-1[

.l. These : lighting levels are at the panel oc gquipment surf ace.,
_ ,

2. The following are the maximum sound levels (db) that the
communication components are capable of producing or- operating
in.

Component Sound Level,

PA speaker 120 ;*

(driven by 30w amplifier) |

PA headset 110-

UHF radio j

portable set .80,

Telephone ~70'

3. In these rooms the UHF radio sets' sound capability is below
the maximum sound level that could be experienced in the room.
In these rooms the adjacent hallway can be utilized for
communication with the UHF radio set.

4. The work stations identified on the table are areas that may be
required _ to be manned during _ design basis accidents or during
the improbable event of a loss of all ac power.

I 5. These rooms have a PA handset for two way communication in the
adjacent hallway,-corridor or room (within approximately 50 ft
of these rooms).

6. All-Class lE batteries are passive electrical components and do
not require any inspection during a station blackout per the
HCGS station blackout procedures. The electrical status of the
Class lE batteries is available in the control room.

7. All, Class lE dc switchgear (HPCI, RCIC, etc), inverters and
t battery chargers can be monitored at the control room and

require no local control per the HCGS station blackout procedures.

'8. .These rooms and equipment are not required to be locally
L

-monitored or are not required during the station blackout
|

condition per the HCGS procedures.

9. The 2 f t candle lighting level is a design intent which will
cover a sufficient area of the corridor to provide safe ingress
and egress routes. Any hazards within the corridor will be
lighted to provide safe passage.

10.. In addition to areas of the plant which have at least 10 ft
candles of emergency lighting , trouble shooting during a s'tation -
blackout may be required in the diesel fuel oil storage tank
and pump rooms and _ the diesel generator battery rooms. Sufficient'

aggggb}g,}}ghting will be stored in the corridors near each of

- , , . , _ _ _ . ,_.~.,..,..-._,..,..,..,,_.m.,,_,.,,,,,,.m-_... . . , , , , , , . ,
__,mm,..,,,,,,..__,,_m%'__,,,,,,,_._m._%.y,___...,..,-._mm.



~4

|- .
-

-
,

*
e

O D

' -
O

y e- o o ya#
- ,

. .e {g 0
;

i * ~
.

g: y y y - __ _
,.

*- W
k. 1

ed ?. 1 3
* =

= = =. ,.

yt- x 1v* = d g t y,, o
** e w! ,

o , . -

Q dY v v
3 :- -o -

- T I
5 / n*

t r - - - _ to.
x . . ' , --

,r t e .g e4* -

c;0 g
4

., >.5 -

11 d' I

Y,t
- Ic .

.

- 4
A

- ~
@ I

.c in. (
.a -

"A J V
E*|

. l z .r'i D,
.

et

5 ,73. g I 6I M 0 W .n w .o r0 <0-

e rE 014*

' =s E ". ii .a 3
' c, o o-

- e e nuoe -t e 1 fd 18
5 |>w [W>

|w IkW
3.d*r . 4

~ ' * > *i -
. . . a

i 34 .=
r .- c 2- 2 2.

g 7 .', 4 -;: .g
e 1 .c a- i-

.

g E er ,4 3 h
,3 . g t ~3

h,'J
{ - S"o < * 9 o o;; O .3 3 o..**CJ cd 4 - o to

c $ =A .- 0 , 3** vs wg mti v v
' ,e. i f, 2 ~;; "ji VV y v ve, qv e - .

-a
a. ,; *t(1 'g @O .,..

~ ' ' <
- ~

i:. .
O O O

)d D M N. .

; E-
~

F
' .~

'

3. t s- u u
? .a

:

e ,'
'

> > \~ a - ,a.o-
3 y ,

. . .. s hg C g* $ 3 In ,* a.) . @ 80
~ * g
3 - a

4 .*o *g

ah < f T. h --

$u -

4s
-3 t- !e N< << a!,- - t m, -- ,, .v

.

1 .. A --

z \ yA 4 &-

; :4 e . .
8 ca

2 9 =--

% 1|||* j .4

~

.m* p ._
- .-

3 hJs*..
.

,
n 5 & J y I .4 * 9 a

~~

~ . ' ' . ' ? 11 4* dyh *-

2.
e

-
| j 3 wr 7 a r-

s .J. d a. d g o a
,

.-.- a s iJ I 5 .>-
t, 3 w- |< - o

3 ; eg m Cf....- g r. ,.. s .
# $ .4

< . , s o we @ J w e *- w 4-.
a o

.J go> '.:. ? a T- ca .J g a .,

7, [e $ e U~

* C ia ( i [~

1 a s o a a o,

s a g .v ob< J - 9" g8=e na 4. .4 C sa
4 d * |. -||" %M 4% 4 O P" $

| 1
,

.

* -- -- v-e- % . . - , - . ..--,--v- -,-,.,%-=w- ---,-s-,,---,w,,--. --,--www--- w ,,-e-we _--~e--,- ,,-w, w- , -e---+ , - , . -



i

.

) )'1
: ) ) 4g t g "

r 'g
l C". og ( N T* q'

* f
' >

e
s

g g* e, ,, *;f l
A ,, *6 s*

l g 5 .a| p ~d j, 4 ( <- c- s. (_ g 5
8

8f 7 * I'

h g I'
* (,'- I {O 4 P

e e (_
i u C f #. ~.I. q I g

'
i 3'4 .

W
. e

4. g( f.rj A .
g

7 rAP. s u
od y s l.

d s e.
a. .s

5a6

A m
.

0
7
d c.

T# r a
$ t as

. 4 p

L :

t c (.f .

4 y 4
5 y g

,
, ..( , 4

5 3 r 3 g, 3 _,
4,

_s
f. y s -
i e T _

c . 6 g,
N 5,f- e g.

% W
8

6 r
_ o o S ae

_s _7
Scm. g

. g

s s
f L T .*.

, t .t " Er r.
t

'd E-m. ro r f T* 8 .*c N a * w p P 8'7 T > 4
[ L _M _ 8

t' s

F. " G'

( l.d .T e
* .i r.* a tA 6'

-
. .s

.*
4 b

S C. .* l. u88 s
.' td.4 ss

N DI u#7 1 . '
s.8

-V ,

gD4
I .,..s o 0T . tA "o o o6E ,

1

s = ti g.' t 5g g s4 0t s 1( L 6 y g
0 A
1 A 4 ( ( A < 4 ( < 4

8 J

o ''ec B t 8L T gH A . i :

S6 T t 4aT 4

s. . L e
A

Y . IeL v. ) 4, S))yN ). s .
s

i.
. t

r A 5 t-
: l L t ie l,

r. G' x.
J s fK di

t 'r

M u . e t. A * l i. w
5, S o/ - ol'a.tL i O o

t -

wt
P P. i' w . 4E ; kl S e ID4. t srg m e .

s .
.

.r i

. u nap e t. 4c 2sf4 ,. 4_

4 A t A

2,m !

g A i ,
_ a

4(w
3$u. a t s

t P P i F .en M 4. A g 6
,s ,

22S5_

av E * 8 s . ., t s
.

n c 4 (cAg L_I 2 34 2( (.. ~
_ A c c !
_
_
- .

gL
H
0 t 7.

uNr.
e 'G.iws

8

4 + 4
1 ,

4, - ee

K # 5t
, im. gt .

N T V S Si

Ee - . ." . u.o M
: s

. in L L .

i. ct r L.

F i._ wot
t ic .Ms

g J4 ogI a. L 6
1t< H L o e - ci_ > , . ,

_ . P
O.

P c *s

"( ?g..
p .

u tw
t. t , t i st,

n u.. oMc
s <

. c O k b i.
_ - Q g 9 o i,

,

s5a .'a i a'i 0 n <i 5 la : c t o - n.
_ t a 5 o u -

m,
m. a i 1 a n T

_ [ t e5 tn "l ?
.

- t s e Ki

"u
-

>A t 4 t, K 4 s ' oSl' 6'c"t_
s - de

- E f n C. ed ci i,
oi, u, A " <= Re t tt - : Oo- R u o t i i

i

8c gAo7_ A A c R p -_ .

. -

1 ' ;j1 ;i | 4 , .jk |j ;||,ji i|\!



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

y.,, je 3 g{ $HC M F5 % . '
,

,

TA at.c ') G. - il<

.

L,oHMunic an e ari'. nnn EtAlfi.LNLY L\ btITirJ6 S 't %'TL *'1 *. W SAE L SilLITC0 tdrs AM A'.
'

;
.

- * ' ~
..- . . . . . . . .

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

L.e.tW#63 d('( Lt di s| ygpJ/g Sys gge4 ) g p}3 ;3 p g ,,,

CcMML3Hlf 4T8Cr4 F- & 41 u t* C *.

| co 4rtris ni s [ Staser4 s& P a'iwemsat 3 g fgo,g,,,,4Tc, FooTd'A'90Lt ' 41 e 4us P~a svl is'&s4-
444 LAP,LL 64611E. L LV61.

L U 8'tTs8tt. 4 (., 15 sgaud pagrary FArq
ARE #\ /i thitPl(LelT 4.g AggAi

_A_ _T AfCA , d D4 _

_

,'

80 s itJ I!i . I. a't t*8 8I ' ,!,,II,'8f$ LL4ft3D,.

( p. . . s s ili ';,. t: L'A ild**DSI'l dBA2 Dse stit- .
2 p/g SPt 4KL K, 4 - 5*' A 84 tt T L D NU

'
.

'

1, s rL t E l'alord f- ( = t.s ss Tridd
; 4 . It AD8 0

80e ra *. t io ,51.s4 "L , 4 4 10 3 g=

WeTW 'I
; m c. m .v 1 amu cs.4..rcr)
- 4,eb Dt :vu1( %i':*'

2., 4 ( sc.*O } NOTf 8
( too 3 I

-
ucm ctct , (0 77

e *T
t,/6 68 r e4 uv4C c c-(.i t , A"O II Wata r t tiA( OL A18cd a siel

,

ge t ti noi (l.. ''T'F I,4 (3d*g* h xico 3,,,,

; % so av,- a"- ms mna i

j st> a5(464m,4rseg (Ag

7f0'1 5 M O i [L.1 y
( St.4-mrc Ug' 4

< st u
i cw uvu. coau*- s-.

j anti agesueteriose fag A*80 5 Net's & I

8' ' ' ' Filis EL.1*7 N
t/6,"'twaHv4c(sous. 3 * 4 ( te.*-NeTt.3)< s t t, 3

;
4 _

I
Ara ta SEssM&f 4f1WW l'Afd ""d I Norg'$

i

spen. i ,. ii .Ut [,'z , .i EYE &
/d (54,4 @< 50 5

,

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



..
.

.

f
- - . y

!h.!
t.

oil 4
*

J
.h $'t K- .~

%J
w ui4o c ! 2. ' o o o.,o o &*-r - =M . .-t, w

N 'i
. [ % % k N M N#

-

s %-
< x - e.
e m .~ e-
e t- t 4c cg =

T . > . * @
3 d 5y Wo . cO .s= ?
e- <
J .I %
i. C ';;
o = .

< u. \
'

5 J d -

w > w.

A h T
, u i J

% st w n f A A A Ya
3 I *Et} E3 2*

- E w e w e * wt o

t $ W -[W [ @'

No7 d *
'I

ec w x 2. t,# . .
.- r =d

-

* o it .c J -r e.

& v. $W D
3.d. ~ +,.c : = _i y'' c- x p,- ,

ci a e a ,
-

o o o. -e, .

2
o oa

s := .; 4 p. v ,, : : :w w-

.

o,- J c i
: ., < | e v v v v v 9 v yg

: o 4 - 2

* *Z < |l a ,
, a
- r < i ; .- ax ,.

\~ e e mn.
I dj O M J.

t w y a a, -r w , . *
, s I fa w s, w s * 1* e42

bi s<z1.2 w-- a ~

L s i r,e vv.
1 3,4 v

.,

*i b ieEo * .sv :; 0-
I s -,: 4 Il e s, h 3 [ <- A + T., 5 55

ai s # a -
3 3 ,-. a

i k3 #
, .e 2 n" e _v N ,. ~ a

- -
,8 * # =*f o or e a a' T g gC O uT 4 . - c4 en v

*
.
% ) L'
ca .t .,, ., .

hV

d d $ {, 3 '1 S. $$' ' 4
2 E J $*

. j
2 4 T l 'a, wt Mq %o * l'h

.J""
2 *-

*4
~3 T - o ;4 .4 =J Wy1 L !

* '

bi 5 1, 0 5 J 5 s.! 5 S i Cl! dcd-

-

.

6 o- y, v 3-- - o.- ., _

'7 5 $ ,g ? ,, g MSe* ea o3 i,$.

r3 wa v' e * c- _t 2N sgi <: :s te n s se k 34 soet- e g, ss os e en sv3 go 2 a< tu wu 44
L i

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



~

-

' '

. . .' c o oo
H Y .II

ge 0 >- we't ic C C C g, j

* e i

*a
oil .n*

h. 4 M |dN I, VD
*

%d v I

W gg gp4 ** LC .t. i %# V.

'!I U4 t

O t ' .* b
,

*

,

.O O .o.:1. d _o. --,,u -y ,

W $ ,5 ', E ca H d <J M -\- N A
.

. , , u- , u
ai =-

5 > .gt S6

3 v5 y I
o 60.

U .s=

5 ,1 0
'

"L >.

IV1 sr
* r u.

.ad w
4 Q du-

O o o OT w T
e '.- 5 - - -$g
!

g-

j :i 2,

- .

A h X b-4 in e ,n
3 >:-~

g Q.

v' aJ"C' 4 *-- g p
* 4 g g

a
ift d W

{ l M$o tw tu 14 tw tas w W M3

Iw Iw Ik I b. y y- >- >"
3 ** 7* *

0 * o * *.

C~ G ;r j
b .$ $ 5 5 5 5.

'"

g, .s it <. az >,

# *$g V. s. e ,

ph =;> -|g 01 Q T
.f- ~3*7 I $e

u,s
.

a-

0 o u o 1.a 0' . .* .e q - C,1 t- w

t 4 ig 9 e e e r- o r-
. **

$a T. ui o

1 Q s , ,s i d.t
.:- a 4 , V N v v v v
'f' 3 v / vg <l sho

i_ _-=<i_:, < -

.
s,

z - n
, r <a w

.- e r .,
2

-
inr, <e a >s . t- ,,

< ,a
s =cc .z .3.zo as s + ., ozv-c- .-a * e ,

:$x x,-= ,,

l 5[ dfl#E '' $ J J ; + ,- v.v'c .
' '

J ~. , _~i Or E Q 2 " ", ,;. s ,*, _- _-
-

1 *
c , -

-
_. .

.
-

,,
)

J .,%

e ,

;. E ! o. r 4 ;4 3J=e-: ,e ,

o 1-, 3, mgsa
. s c > e.

.

.~5.
- - es. - '+ < - ' ' ' - '- ''a

" I d i r, d i{ dI4: ,-2

l' $ $ fa' d d i A _a .a
3i 3 , . . .,. . .. s.o ;g *;c,

-

, u .c. - ,,
"" 'd f $ 4L< <(

" d-V>O
. e

I D J C.s N 6; O
pav /Tu. - .; Yv s- *y #q ' ' ' '

M 3 s' "tb'3 *$j3 *#
1.$ 3 mN

T~ I ' d .E d 1- T " <%d,

," "2 7. <7 .Y I..E
T' o ,s e cy = --, >w3-

o 6. 4 a o ose .a 3 .2, W 2 .a o o
< tv 4 <u eo sac e# 1 s A w4

g ,qv
I

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



. .

. .

O QA MR *
. . M M.

S $ M.
d 6-

|e *=,

.. c. - a*

S T '7.
.

a{.

' h h-

si v= ~ v m-

..
o cil ,-le-

- - ri o o o o.

-

-ig y
-. - du _g h " -

6 % \ %EI ev
.u x ~ s

% .* e-*"*

Td $ T

r.> ',g
.

| 3 e $ i .

60 \o .

0 .e- y ,
J 6 %

"T. C Q-

# = .
r in. f

*

W -
d Q U oss. .

e w e O .o o. -

a w e
. % E J -

t 3 5h h h $ h *

g g .c N N , f*=
'4- 5 gh-

'1 I O' d d $ h h M 15 Iw
s.

J

i $g* E t i
v'

i' Y Y
, -

F F | O 7
||* If, w x-

- - =g , -

it < az wo .
e 64 s =$
j y i' J g $ *3 $

,m 4 e V O O

'|4 $. ,z~G| $ N ''
5 o

io o * o e r-r'. *ws . r.m.. m ., ii O V s/ Vw z
w' J f* y",-

3 4 : %,{ g 4 g-

$ fGd* Y 5 'l 'l
Y

,e c*~ a mg w 2 aC
j

. w C
0 ' 4! e f

| .

Z W .~. N 5| 4 ,5 ,Ya
M h ," '$ 'r'

Y | 5 sn 5 *i f
"% a

w .*T.J*
, .2

'J ! T s 2 4 &c g; w = '

Es Cg'

id7 OI E * d 5 *

' ] d5 T$ 15 diuJ + r5 e
3| 2 & p

,-

p' J d e** ':' s e3 'c
2 ,

-c
e 5 Ur- -

< 0 , ud af . . i ".i
r4 ed e _. .,

_
* .

5 s'%

v Ve1 R ' (' o. e| e , O :.. Td.

e ~? 3 E ~ "1 M $5 #r=E
- t
5 Y "i e ., %f .

V 8 t 42e '" 5
6 * *2 23'.

% : ~J *s-$ -. .

I i \-- *

J s a w- a*. -

* h. A $ $ -) g $ Ci M " r". a U Wc aeg jo q s
I :

25I ,- - e* '** a -

r - o~ '8 *# .; $ W<*"

r* E "q
*

}I D 3.

.g $
3

% .'
,

T' .i~ -.- y*

~ Y E" ($ ,= *
4"3 A f., W .,.

g Ye - s g s.

I ,,, # ''' W p ', M : #| O,

3~ *h
d5\ ~

i !k4 <O~ < E,- a c. W 'A
* 4 4

N ed1. y *-
N 3 'I

= e.c . -u '

| 4 T A rd 3 Y *u O G 7 C-v O.,-

e y( $d5 *$5{ do$ kkE $W $IE 'Ad F .
I

l $ h *ess<
, ,

.

L



I i! i|

* .

) .

gbi % o i "-

g ~' )ol
~ _

-A E ,

k
. :- g g t* =*

- T f*

,t # g 'g d--= *
'

N g a '. T
g __#- a e r-

H. "c T 4 s
pN '

-
I.

f s. . -(

g
e (,h

A .:
*

-n Pla - s p s C_
- { ( _i s (

. (- u 4 , _5 - s s7 _-.4 .
7 . .

( -
t 5 t

. g 21g * f . 2
4 *- S 'e .

g A . 3

M
!. 4[. 5"

M ( s
d S'

. s

r
U

s ee
D g.

.

4 ,

T a
d d g

. i rW T oS l oa

. 4 p

E 8

g C8

M .
g 4

5 T g
. ( n,

%8 ,

A y a y 5 3 3,4 T c, 3 ,oO .. 4 g s.
P 8g

*t LA 4
o

$ a a $ h

p _M
. g

b e C., r _r ,T hN ~''f W
- il g*r .,

,o t. ee ,

e e.

T D d o NN p w N gl -
f 5 . .* .E d

.n
fb ., s T d' s- n - 1
~*- . e 8 : TA 6t

A 8

S S. Si St

_' td tW
* .4 Ss

F 9 .
*iC e. 5

_.r va p DA m( m
o, a

1g. i L A
. c 0

O.
T . ,L E DE.I L g s :

s ( 6 5l

4' f - ,t6 - g

u A.0'e 0M 4 4 < ( ( ,t AC i ru 5 8t
L tH A . T :

. $0 T 4T 4 LNA
Y - &. . r.

- L p.
uN >.

c, 4 ) ) )- - 4 < \r ts
- L. * I gf- i, .c 1 te

. T.sx . 5 0'
3, 2 tJs 1 K g rC s y

e

i A TL 0 1
g r >, r.

4 t
^ T

g t.t 8
-

( nLA 4, P P O ,4 'l. E eM 1 . C ei; 4 S E y -

/- a4 -
4,

_

t e.1 , '
L s4

_ E n ; D ._ | , e
_ L D| i p fr

g )geA, dl 4
A A A E A_

i >s

u
4._ . M rL

r. mP P T Fs At ._
_ n M <4 6 s

8 m
4 c,.

_- 4 C, : 41s 4Mt 7 s .
_

r C e4 2 s ' c, o
.

A C c44 E.
, (. ( c2 14 2 p i_ 1g g

.

. _,

'4 _

f _r

<so, 8 re _
_ ,

M~ . o 9 os

M 'r o e- 4" -
I ,nr :f

. u t p . 't @
"t

n .,, 1" W:t r|l e r(. - 6
1 l a sr.a_ > i Ir- r c, L 6mw

!

_
1

:t I
8

4 T s o -.
mt . e . .

..l iL t 4-

u ur.
L

u_ M
c

L J+tf- t

ip

,L t t rt .E a 7t

m n n=3e
,4 ' , .i 4M t- . rtl

-
,

3,

A - P . a0 i . t, a 4 oO e- cwps
P L tt

( d 1 u f, 7

' L N S a.. m,x,t
> P & w 5 *. fi!

% T, < . 7* s n
) 0 i

- t *g d

g d s4 5 / ste ,, a* . *'. i

4/ sN sL tt 5 o[ i i >4 a .w- es 8 i a'r lt

iu m b
- i 4 i

m u,, m t
f . t 1 sT x s

s\e a 4 #' M1 os

t,e wl 't

'n . P,Agtte
a # o N O oE s

> t n
Ru ue. A- R

y t

d C c# e O. N AE 4
A AC AC g C A

- _
_

_

! J !i , , , ] 1 |! ;i| | .i ; ji! ,1j:|;!Iii1



1

|-

1
4m j- .

e ._
|6

n._n< e w.

le, n hg.

a
l g -

.m- W .J &-.

0 1,,, -
. , , ug n a , w,

e 2 w .=
3 m, = %.aw .

o .E +e z !- N* * ,

. v s ,
-|5.? v ;*:$m . :

w t r *z " " 4 a ,a a yv i

e : n,;;'

|.
. > . , , = .-

.a 1e
.

- oo ?
,b. 4e c..

- + . .C
2 i

g
tr u.

a 5 4 Ue
- g''*

hM b
*% E .)

e 5 a *s n A M A p e4 a
_O' oo I '% % i 2 e ., * * +L

f f; . gy ;6 gf ;*D
N. 13

= 3 't e
I f

' l
* :' '

r- - ,

',

E wt <

f = =-3 =- r
't et Is -

o rA- !r -,1o
$ Jj k,eW

,| 4 >(-
'a 3 ;; .4w 'C *

t? ~3e"-
33 =

$$C 0 J a O b OA C
''N.,7 p. GC a G-

"u "C i is W 4 M VY 'g, -

f 8

I e <E' W .c"J -

t T V V V v v Y Y V.r, 4 *, Ty 8 v
/e"%

-

P r $ ..
.JZ g i

-

Tp u8 7 E g a.e .> g
v y ag h. ,e
Z, ' -e V # 5 g w ,

g ., .- 1 3 4: 7 y
o~

5 :*

'Ug ;; ; w w igy a g-
*- . <m i z ., <x 'i id; d -s 3 0 9 y
{ a : -

s 3 E d v- a' AJ v$tE< 3 .e g "d S
'"

d .
#

C 3 37 8 $ 'd 'o$ f e %s J*r e v g.'' . ,c ' -4 V ye --t*na # *
< 4 .uC a - ce to .e rJ V r4i T V V,

i *,
., '. d

t i ;g aer J. ,s oi- e s
, O

E ?, v - ;
w--P -v e

%~ -Q e ,. ; . .- 4
-

. ,

H * d7J * ,' #a .* : ..g '* < 2 : 7Z ~
s 2J wI .. . a

*y<s
-

s!:s.t3 y ts c

.

E Z a - -

.-- -e
3' e, a

-
j

s. cC 4 d * '
**

a ,,6, ,v- e .: ,s
> o y .c d I g e4

,., ~[.' 6 .) V. 4

\ -[ 4 1d% 1 * } k
I'* $ j >#$ua , y % T @ := . g)

< :c =s ..

r ?- r.z 3

-
1 I " 4' s. A ~~T' ,7, = r- -

I :. - 'M 2 a-
| g

' a zi o t- x o r- as'3 g 0 4 o 4
* < vC34 ''= u ti. 4 =4 ju . aoo ~% **M CQ &

4d$ qs IW
I I

,

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



'

. ' .

9F
8

.
.

NO. -
* 1

.#* t

8
.

". 4
*

8 ,

** _ T u.
" ..f

*

5 i

N Gs N <- # #
;

A tf l
I. s.

A*

c i-[** P. s *

: .
g,.

. i . r , 1 2 ( i 2& - : ( .

% a% 4 a
, |
74 - r

i g

4 1 g
A ie l

. .(j A . l '

A' Ar
-

0 S u .

od Y S l
s

d S 4 -8

@E
46 .

L 47 A
d d c

i Td T8
8

5 l
#a

. 4 F
L i

.

L .g. Cf .

y ,,,,,, 4
4
5 - r 3t. % 4 i sl

A.
t

y 6
, ,a ,

8 7
6 g 4, 7

.

8 .
8 .

F d p.

T 7 g (, t .g ..

Q* T
w >g g g.

. - .,'d
g g "

E s .

E "8 T
e

*- LA ' yg

%g yY T y r el .
a . gO e O l

% g W M Std . .

f i _ )( Jr i . .a
_ *.t

,E.
l T d.w

- 'S - ''- _ s 4 WvA t* g i, (tS s. 4 s=
d . ei5< . tg ss s

F 9 N ~C v
. . , *

6 t 6
s.

4 g O O o 0 c <>
g

D]s -
,

I e.. i L ,

L T . 4
es 5 s. ,a(.3 L =

6 c.
i - c,

O
r ,4 gt

< 4 <ft 6 . 'e is t
..g

/a As

tg . g ( 4C ot . A
\. u s

T.T a LH . S L gEMg Dr 4- Y E._
t. f- .

e )5. EN _ T gt & A * e ,gt i d
'

D L '86 :
l E ',38 yp 4,, e eJ

. T g t, K w E eys/ I.

A.tL 'o 4 l

I H4 4 , A
( g sE .

s t
. t, A r. Ot. .i e P J 4 (*

M Gt

QM
c

S s ID *g
I A c 5. e :e ,

t| . ir iE su eAg c. 8 D (. z *
a

A A A 4 8 ig A ,

W 4W
t i j ,iM rL s

. s P P TK 1, .

u4n (:

H, 4A 6 , i 4 i
.ow7 g a st . > 1ccr . 2 34( (,A c cA4. .

g t

| ,

, 'n ,.t
t s s. (3 :,,

e

M ee

ib l b t
E'8 nsw:6.w Mt

t
it ,
n i. b # D k 6 b c s, e .

es s
n < s e u

A6 o 'f o.i ' - . e. ,

L' r.a* #'-

4 - i l5 ^
' l '- . .-c - .

L. cl
f . ,. s8'

-
' t

I s <o I. . . i.t4 T 2I i t . se . 's I t t r
o 4 'e . . . .i o& e,.,

. d a

o n u., r s. (e;L w. W - *- W
sr t . .

t 6 a t : I

M s.. t E - Lt L t
t .

8
li

,
54 t t s

s
4 ,

,A i. . . s: C , .
. *g ,6

. D, e Y
'0 1,

0 - P
. ,t . c s a. . . _t

s ,

44 s . 6 1 oei.t t s u

. c t. m. ,, +e0, :,5 * . ,
i(. d '

' : .,
.ost,.81 0,. Q f 4 f, t

t t
L. i. ,

C z r. i 1
. , e2.

s s,. .c- ,e E-
8

Lt As e.
s sS-

S e t - c[ ( '
sw 5o. e n, p i

t .

. *6 'd 5 A / t.
4 ,

[ v e t,n
~.t

a t e 4ub'
4s a . t - L. ., , m <,

' s .t i -d s. .. . ie tl L ' s ee

o u .c . < ,c eo a o ,. oae a, s
s. p t o r-'

M lst oe s n:
n L3 r

ye 4 s s. tE y a a . Atcuit o o _i t r.- R ) ' 0 t

0 wr y c. c |- t n R ce e
r g c.I tA A( 6 <,. 4 t
gs

_.

_
I ,| i ,I]|| ii |iij! 1! -!; ; i j ;i

_



_
_e .

_.

* ,

_
_' .
_

-
~

- g
- A

*- g-

*
- *;

. f

p -

g
s
e *t K_. s
: C

} '
1 " A (l - Pe re a g

yy cf
1 s

t Le a4 . r . g
. i 2e t

M d a
e p
rA . , gi A9 s o

l oe .y s g
d s t ,
a u g
6, e.

f

.M
-

T ae cJ
t s
H r r

o
S 1 o

_. 4 v
t t

L ccf .

4 t 4
5 T a

.( m
s,

g 1ge
y i g 1 ( 5
s ns .

A ya g

0 - a a

Q@M
gn

es s gf u >r g ? } $

%a * =I ~g %& = gUm_ A g
. ,,g

i I a Cs Qt .

Q$ T T T ,
.

e e O T Tn
.

l 1 D A p N N W ba
S

'5 . * .E AI

&S I1 * T 8

* .H T. 4 t

3 G. M't[
6g ul 5i 5.

M C' ( m W.. ,F 9 6
t L g 6 , ts ' V. n p4

, o8
0% T . t4 am = 0 o , bg

i 9L 1

E.
.-

7
c g g , tt3 A .g ca 4 4 < , el l. . e *8 r Eu ** 1 g s 4 /L 8 i aaeL T8H A . t S6 7

Q 94T 4L# 4 ) 3Y 8 ,
3.

-
. - M c 1 4 CL F

4. r ) ge
. N . t ( t (e. T

,
_ ,7, r

I.a
s ,C ,, *. T - n8

L r t_ 0 T 4 'r a4 T4sT a
i

_
i o 1 t n t c NJ T)

Sm t w(:s
e * ( 4 e eM _ T s s 0 6

* m, (i#e 4H t,
c4

E 4 wL o. i O A a Ded 4l C J, t,g

ea u J,
-

enLA st st f. ,3 . t tgwPM o . c i. CJ t n t l( n 4 e c 4%
t .

S E
ID A

.,

s P, g. e 1 e f
ier

4,L

ca8G s 3a ,e. y 5,
E s r. A s i io eAg a 4 4

s A 4 A L 4 : g4M rL:
u,

4 a i t . ,
T F. ts. eP n( g

s c L t4 s
-e

h M <4
s ,- i g

,o (| t5 Iu
rte (s . (7 , s

s i g
_ t c o4 v iv {r - 4_ a c cA

t5i 2- - f 7.
t

_

|

5_
.

l
4
t a

9l
a ts . , r

.,
: i t

: i

2 I -

m1 -i - <5

4 l

n.g.c - l Ia l
i,*i 4*. 8 .

t, S 5t l

s T 'I 'l
-t Y p'

e . : r..ra. ut
i

t e
bs n, ."

n4 .

n p 'do r - r i. 4 t.. , , e
fg . s

h. aM t.
L L. . s c s. g

io sL L gs L .n ,I s
,

I t
; . .

S
.

r. . ' . so - P i,
t < e. t O ,e

l,

i is t s.
e ,c o r 4n P i. s.
sEi, o 4 4u c I'L 0
- s

) . eu o0 a. ' 4 r, vu(
4 PO 1. r ig

,s ,

e-

4- e,t : ict - .
t dI

, i a
' , t 4 rc/ ; o -. t

- a i, 5a t .- s < e '-

man e.c-
t R i s.r c: i si e . t

n. niri Ae i c 'e * a *ie t.i, n, . . t
lb, co c G * i d .eG 8
t tp e v E rr

6 Aso Rv i( 0 0i- R p e L c i

}a o
o t i

c Ac e(A

! .| : ' 1|i| || jj;j |! |4 ; ,' i'



.

,
9 O

9

.

* T.a-
*

f
*

Ol=ge

4 -
.,

'h E 't
~~

.

s- ; !4eo
U x '

-

~-r
- *h3 %dy yg *

* 2* K g

N I k y M M a-w
m .-e

v e , e. 4
E== 4|y 3

*7 .>I i,'

3 M yWi

e .

O ' *
.e*

s .l u,-

.

e.# =
* .g u. i

d.3 0 e'Jg- w
W b T

%* { Oe
C g "T. -

o 6 '^I $i
)'i$;$ b #

r.i

3"e ]F i P'P 4
j tu g .ri ,

.

s.
F F I O 7 E &If,* * w t--

.~ t ,- x
'

. JE < J T eo
# u.t iP 42 *$ #

.c Jq $*t #

U )~I
G v9 w .). g

"
.

Ci n e # o O b
[r,.

,

II 4 II O

s$d
--

%8 T. . * * u ; 4,,
*" 4 i w <g Y V V Y %r a.e <- YAI 3 # 2

E T 4 { c E ,,. y
F . 2 <i .

$t I:t :t' A
/ msz O

I{ 54 c- T * 9a

C y $. ~ " s$8 k4 ymd4 -

gOas se,,
fTsT f O .J 4-

I 2 - ,: "- et, .s *. *O Y C N' "3 2 v^
W

.T. g <4 I g< =a < w y 4,
Jg

.

ay *g *
*

*g s a 'I ; '' G
'1 < ?" 4'' a 0- Y* rc 1

- . ,,J. .

.-* a, g ,a g-W e aC c or w .i .i ~

C N ,VT J , == ( 4 f0 T - *""d=

*
,,1
E | f\ g.e ,

' f. 9 i ,.h
' "1h w

'* t I t'W
in *3-, o -_ - -a r

3 H f4 yj NIh # 2S3J g=

O a. a' b O '' T J0y.

''
.

. , [.

5 l '} i ,' ~ | $ ''*. N .".
3 'E . . . - 6' .

'Eh* 5 5 J } e'e' - _q .: :

~~
.-. , . ..

t a. a , . ,,.

d 'w# 5 5-er. h. 3;e t , *-
' O .

, s ., . , , ,r-I c -

'l :-~ < ;u < 2 g%
p *H ,5 SLs

y , t 'M
I a 7 b

$ac-n5c,C
y

-|5
.

$5 '' ,E *5 Y$ <C & Z ':
a ft*a2 o a"

s. s x z. z d = 4 * *, ''2s a . - ~

;g* 7 e4 < 12 a 1.s > u 3< ,y o
..

__ , - - - . . . - , - _ - . . _ . _ ..y , , _ __._.,-.--,-.,,,,.,,.-...,--,,,..,%.m. _ . , , , , . _ _ , _ , - . - - , . , _ , .



- , ;

. e

_

.
*.

- 4
s

n-
-* i*

& . E (
/ *

H <. sl

i_s
: tf Ao

e. PlC s s.

&.In (
.

-

f. es.
.L.f,n 4 e t,

4 - L 7- g 2
r .

. 7
0 g g

M g
e A p .rj A . g-

T A .A. -
P. S uo1 .y s# S e s-

f

s
u 5e .

D q
6T a

.4j ct g rW f a
S | es

. i
d y

L 4

f .l g f.

4 g A
.

5 ( 4,
.g. (' p t .

.
4 s f g 7 3 3 3,
#t y e

r f T
d gio -

4
r

N
f A g

h h
s

. gq 5ru q 5

N k
=Q
= = $

I %g ,Q
. =

,
p q - - =

s E 8 O - =i .- g5 g s- Wl

g'g* f f-

2 N E Q 6.

_ D *Sl fgl ~ A1

.E A
* .*i .l

f S
' .d T *-
i"

n
A L H 1* .

. .s
.i 6

. &. si 5
i

P- )S.
4 t

*td $/ s s.
us. h. t % (,, t, O

r

N C 6' .V ,

D pt 5
Ls % it A O o 0 o 6% T . s

0C.l L d 2 =E I 4- t 1C t g 1t6 L i

. d.4.m E.A At

c B A u.t & A B ( A 4 < <, 4 4 (d
a 4

E ) )L tH A . T .$ p T L ( 3
T & .L M A 94 s ) )

sI g
Y

F. hr MI 1e g- .'.

N' " r 4y $ )l ,

g M t. T T

d N W-
- ms. ! ,gf T 54 ?.tL t - l-

G- 8 ' i, gw Q
e

i c l

d a 'E e, <
s

O'
8 * 3 , iJ i s (g t 3 (

/- . T $ S D c 8 ' )
n Lw J
6 unr gIc-

't ,g ( 4L 1 4.

L A.YL O |

0 4 J L T- , 4&i8a g .14 A J 4 pc b p *- s a. .tM (- *L e y V. 6t

t6t El g td t c
s i L D ot 4 '8' c

8 M. t s .
a s s)

eAd a A 4A 4 s, [eE
i

t A d a3 L A t 8 2 O 1, S
,

l

a y s tit s o. M f p p T A 4, ct eiL 8 a 1 t , e
t - eD M oA 6 , i , *

- s . 0t 5a, t

a . ( t . ( t (f ( t ( 0 ,T E a
st 2 (,O aw p54gr . %A y2 E2 v 1 1 ig

A C C/ L L L g
g

-

- .
-

- *.
4

_
,

f,r
, e . Tt

,

s *

1 d ot i

s t

4 P e a )a 1 'L . b u r -g
~6A d - l

t - 4 4 4 4 ~
- , : .

. $.. 4 T im 5 k 5
- .

..

i
/ . P 5 's

- t . tu 4 So L..-

k (s V L 6. 4 t. Ft .-

M,M e
. t- - . t r L t .$Lc, 4s t u e- t

# c.
,

4 p ' E c 8 E a E t 5 t, $i y ,. St

- o - P E a.,
n d.

,,
g tt .i-

C d si r rs
i.

y< At. i i o :s i.-

-

s, *s 5
i' nt s. L'-

. - Q re no t t. 0
-

P r t t
. t # ot

4r A o 1 .i *-
- 4 't 4 { 4 ''o t t

Mo 4s ms 4 r, <. 4 8'- t ts 4 i

- / /- %c r.

.a 4O c o a.

a

s 4 'u,

. ; P P 5- m'4 A t. 4.

i s
. A *

T. MCT ML u ''"'
: T-

- t t 4 p 6 .
. givc o er

a t
-

E ar *At o 0 s

-

- R i 8 s g 0 8
I ' Ct

0 'e-

N 8

o ~o
- e i no c s4.

l 6 'n
I f 3 A3

-
A is f 6 tJ Al

. tt 8 AL ggiC Af R (- (.

i
.

t

. -.

-

-
-

.

-
-

|! | | jjj , j;) ;.||I) j|i !! :



'

_
. _

.
.

_

_
_' .
_
_

_

-

-.

- 4- 8

~8
- * _

0I -
8

s$ / T
d < _- s #

-: 8 t
h l * A' _

'l
P'g i

.
* b .. s

# t (

% 5 f- 0 * / 74 s -
4 . i ' *2l

. .

& T L g

4 q 4 -e s 5
A .r -

j I

4 i 4 g
f s o

ol

A Y S g
. s

d 5

Wg.
a

o .

D '

dT A.dJ c
i rW T e,S 1
8 .. _4 p

L 4 ,- .
8 c Cf .

4 y 4
5 l 4

. (' .
. t = 35 3 5 g bt.

' a 3' ~g s
8 T -r

o . 6 o

bg'
g

. e g % 8 gF 8 g g g g t
g

t = 'g I %f Mg
.

'" >
A*

, .

~g_f
. .

=t: ." _t =t4 E<. ,L r I fy f o gO
.t

4 o 9g es

Q N % NN Ne

e .

1 T _ O dis . a E A1
i d eT d
S' m 4 H T-

. 8
8 66 M1 55, aL
4

S t 54 d s8

f ) 4i ga

T T o.. E 6V. D D4 5 O
' r , *. .

5ta

T.
1T . tA 6 g,

Ta0 E i c L 2 Ga

4'8 C r 2 5 C
s

( ( 4(3 L
t I

u.A mEs 4 4 4 4 4 (. ! r A. lC t ui5 AL T L B
H 4 . v 8

50 T L M4T LNA )
Y & >

.. -
(. F e
N is

,:u I )F dt A ) ,s ) )tL e
f- 5 5 Ec l L ii

l a J ,
K ta Cs 's, s C W I C T

.A .r s s o I-

L A tE o A I t

coy Tt i Tl n T T T 4 etn L, A n r f o et # eaM S 4 st . ag 2 s L ip N s
n. t. #- t G Mu2 , ag ee

L. Al iE u rag i 2A 4 . 4 s, a4 A
,

4M
i 4a A e p p 7A 4c s, 51

. M rL 8 a ,g5 ch M 4. A (2 ,s ,4 ,8g 3 g t $ 57 s . ( i
2 s v 2 ~2 3t c aM 4 E. , 4 t (), i

~1 -

t g 1 C ( ( (, (,r 3

A t, cA -

.

5
4 _ :s _

e ,

<-s

1 l 14
-

's l l
- ~ I s ' 7 Nl ~ : I

'

".
c l l ~) ~ o ~ c t gt - - .
4 T l - - . A PA. &

m .w L
1 ~e -

4 i. . t :
O

l L :eu r E 6(n

L. f l (sg . t e i

,u
o. ,s ,s 1 ,T

.
i s g e -t , ,

a l 'oPo- t 0o 4 * L z, s:
t,s aul i n 9

a1 8 ic d o, o ts 1 s s
7 # . m i,-a 0 d L e., 7 m) nt t t- uaa

- t + / 4 L o4 u4 4C ' -E s
o " d -e

/ e, o a/c 4n ge :e i t4 s. l : m, t
4 46p- o s, seoA o, s 0 "A i .

q 4 4 t
-

st u o,
s
r nsee

oM p3 Al g1
t 1 s o s 8 0 ' i.aE 4 n e d Is a o

- R c o g8c Av ggo d
A At

- '

: i i|; }] ) j| ;| |I |ji! . : f I



. ._

. . .

n.

n
!r, <e-1

-

4O|k ~$
.

-
m.3b 1 1

-.a
-

-

*6 | j4 ,
o ., -

X,
- >- : , ,,- m< ,,
- =, ,-

a ,a a .a a
e .5 ,I ',_ E 4 a a -

.,

v: -
.

+ a.2 .>
.3 1

a 9
.

.

ei t :
.c .:

n=
#

,,
-

.a e ,u-

,, s c,

.. es
.e A T

zi e o e o o o e o .'%

a is E ,y

' L e s Po
us e

d I. l=%w } "w I l, 18 7, I ea " e- e w..
ri 2*' s gE y ggw

' * ~ * a 2 1i
.

.

.l ? ii ' g il.

t o+< ,

6 * f9 ~$ +

a w> q $ *3J .aog <,
% e% 4 i a O a O-

$, ', ih d 4 !OT D \p 3
- 4 y o8' o. o as W W .3

< u ** gw .a 4 N Y
q

*C a ,,,

Y V V */ V ad 9/ V,

# $ 4,< ir, -

("" . .T w$k R
J a m te'I ps

e'% p% o A>- ** s*
t

r d As <eu.g. m o a yl { ec*ad .

. .: -* Y T k 1#n
* f **e I W W W Ws' It,w-

d ^
$ e. W b WT: wa
T C E %h a. d T E, P.

.

g .DITs4 dse
d .

.E a o f . e. E
. a & 2iz -e- -

r ,gg $*h $
3 tgw g

*N Ed< 2$h$y Yd T< 4vn' wa
i < h 4' $_ h -) V % s,

1~ M ', M g'*
O '" *

C N N - *

< tu usQ _n se,-w 4 a -a o y ya -a
'

,,e s

] I e ~,e

4) 4 '

r*
I 4 >- A'.*edY e4 el 4. ,a y g

g 2 * ~f- } , 2 *- % O 9 2 '? * $
.

< a .

Y o ..,
- ..

9 ,d ,1
.

2 w -

. '-*.
. x 2

..n
~y ~ =** - .* ..

3 ~Z ~,-
,g
* .a --, x ', g aa ., . , .1 ._ .g. -

. . .ar ,.
-

f* Y .% E" { ** $
ize '' g et < <- ,,, r-

/ & v Z 'n o 'k; | q =~st
* ,

.3 o
m i ' =? Q '. < C c ' ',. ;

.
,.a., o

$. 5
~ ,.,u va .

4 T- v ' ~ . T * ', +s 2 g1 5J T e t~ 'l @ w g 7 '4 s, t,
, ,

$w a ,-2a*x: . * * - o :-o v g 3o u4( , t; ow 7
N % "* .',,

. k j k\s $1 d T 'd .

-
.

- ,,---.,.,-.y *-.-.....,____m.-- ,,,-e.,-mm-_,.,--,.c .-,.-,.----._,-_,__y,.,-.w... ,,m...,.--.-..-,--._,r......r-,,,,..,,w,_wm-, -



.. .

&

. ..

. .

- ,

f.s,a

oi~q:.

.a -
.s Y ,,-

A.; - -
,w

. L_ !o

,
- i =, t 1w ,,

r ~c a s a a a a, -- a- ,- ,. ,x -- .

e ;
1,

,

I >- e.
3 4 3,

9
.

a
,- -f ~,

.

.

= c :.,. ',o =
- < ,

-a av,- .

-
,, , ,

na. -

e 3 a s o. o e u o w e e
ay 2 -

m i <
1 t 3 .1 E *w as as af as et

- |ap It
*-

t 0 $$l I Iw le I
,

Id
I }w l 1 [4 )

<

l '.
i

3*'
w,

2r_ P., !

it, O, 7,,
.- --,,

'( 'A IE < J 3 t-

Qd iE :D *h
8 g e

c Jg "3
#-

it. C* ' 8

d l/|a. . 'a* s
-- e* 3 a '

iis g *C O! O T5 \l' 08 h aC .c.s 6 r
"g nd 2 sQ'o T. i .e il

-*
o .a o nee O q st 'l 4'"' G S <'g % . t. J '.4

-q stC sf V VV 3 = m2 n ,_ s ,g 2 m= .c .
TF w2< L w

.
- -, i . - 2 ,,e .,

z n 1 s, e 1 - m,
c e '- v - .: ins t' , =,,, w til g e .7

<- o - ., gI U# 3f 4 M$ the 5T= }_ $ w.

- <<v w .a w < -

x: w a, < ,. .--

a ,. t, c. o
-, - , ,,. s a1

1, .<. 2,.
-- .- .<.. a o 3, -r 1w t,w

# i[ 3{ $ ,) {e

T 1
2,C O. , gg

!e 5 . . - . . ., 2 ~ - _ , , , , , ,,.- -
, T -T 4 -*N< 0 ,vC a , _. e4 say t* gp y w g-

-
.,

Ts
*

I

t-
< '9 J ** T e ,e ..

4 F e c. S $ et . '
2 H

.- .: :-
.

o t r- ' c- T4 -- "e , .' t.' - '.': s
>-

g E j~
a .J l1 a* s.

':o * a sg ., ~~1 ;;- .u
O I % * -a5 ' '; E

*7 < ., .- . JL s a
.

"h #,

O c F s ,

C 7 T3'',O O '"
I C 6'

,, * p . s. . ; $ _3 =:* - s %.,
O * N*~

ceua .a --

s ,a ,- . . _.

4 5$ Y 5 %. y
*

Y Y. 4 o'v r2 ., s .2* 4* a.o : a e2 go o, r a .,

pg og 1

.. .

- - - - --w- ~ , - ,_-y e ,,,,-,,---p-,-,w..__,_m m n- ,, . _ _ . . _ _ _ . , _ _ _,_,,,,._.,,,,_____,____,,,n , , _ , _ , , _ _ , _ , ,



.

.

.
:

, ,
.

_.

. _

-
, -. '

4
*
*

. ^e, l

g T
. g

..i * Mr
d * t

4 aAi
Pl

. s . sP
i s (

-
. l u a -

'

& $ e 2
t 4 . 03

e 1 t
. 0 4 4 '
e A * F 1
) A ._ f 14 AIp, '

S o
eM Y $. s

d S L s.s
L $o .

b %t .

4 .
i AMj . ta . . :i

H T f
eS 4 e.

. i _
d F ,

L I

t- . '
1 Cf .

4 T 4
M 45

mt #.
5t4 's 8sA y s NTE

O - l* 0 N
M & & gF A A

_%
8

8 f $

M
- t f S

r
g=

e

- A E Es -
5m- W M

6 oN H.e .

l T _ O ds . .m A.

- . e 'T
I .

s y .o W
S . __ m 4 " T

88 ''.* 5

. B. 61 SS.
-4-

4 aL S -

M #8

F 9 P6 4 '- s_4 .# v , t
D D4 0tI g- Kt AT -S E t L 4 c. 3c-O E s a

_ 4' " 4
-

"'
I

g-
t - d .R A ~s

p A u.aEsA
H A - TTe E a 4ig

s
I

A SpT L 2 )T E .E a A
, )l

3Y -
3. rL F..

rN - )4 A r. e.

L u gL # . l L0i
s

>
d

d - T..s '5 K d >
. g.

4 D 4.

E 4.rL D l 4 i
w qw5 a( MLA 8 P f OM et 4 S t. i t6 L D

I

w8

E t A L D g' L
n 1

u eA d AA L A C8 AM Lri P P TA8

2D M uaT la .

' 's #t . & o f a *
_cMA

r g

_l 2 34 5g

A C L (
.

5
4 _
t _

7
,

D - t
t 1I

t g t

4' , .

C - - t L

s.6
M T t. 6I

isa. t , ,4u s J 6 t
e

. L t! lM i

es m4 7 0 b .
M '5t t ' r
A - P o 3

w4 %
,t -dC d s 6

1 > 8 4
- Q 4t o 3 t .E t t ,

u d C t./ C
4 s A u '5-

n 4 s- A K e : e o T N e. 44 t n o
1 n 0,aE c a- R 4

6 4
r o 8F A r S TM8A Jc-

:
. ' .

I ' ' 4 i! ||1 i|4|1! , I:I ]; i



. _
.

ew

9-25-84 .

HCGS FSAR $10

'

OUESTION 430.73 (SECTION 9.5.3) ,

.

You state in Sections 9.5.3.1,and 9.5.3.3 of the FSAR that illumination
levels provided in the various areas of the plant either conform to
or exceed that 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, 1

monitor. and/or aaintain safety related equipoment d'uring accident |
and transient conditions and a minimum of 5 foot candles in the

,

corridors ~which provide access to and egress from these areas. For
those safety related areas listed 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. ( S RP 9. 5. 3, Part I & II).

%>

RESPONSE

Revised Table 9.5-17 identifies areas that are manned work stations
during- design basis accidents or during a loss of all ac power at
the plant. At these particular locations (control room, remote
shutdown panel room, and each diesel generator switchgear room) the
lighting levels will be 10 ft candles from either the essential ac
lighting system or the emergency 8-hour battery pack system. These
particular work stations are areas where specific equipment require
manual operation or monitoring of instrumentation meters.

The other safety-related areas that contain safety-related equipment
have lighting levels less than 10 ft candles as identified on
Table 9.5-17. If safety-related equipment in areas that have less
than' 10 ft candles of emergency ac lighting require repair or
maintenance during or after an accident, portable lighting will be
utilized to accommodate the repair to be the equipment. The portable
lighting will be stored onsite for such emergencies ar.d will be
maintained and tested in accordance with the manuf acturers recommended
procedures and frequencies. This portable lighting will provide a
minimum of 10 ft candles to the safety-related area.

The Hope Creek ingress and egress routes are listed in the Table
9.5-17, These ingress and egress routes have a lighting level of
from 2 to 5 ft candles when the lighting is powered from the
essential ac lighting system. During a station blackout, all
station ac power is not available. In this condition, the HCGS

ingress and egress routes have lighting from the 8-hour battery
pack units and emergency lighting in the stairwells powered from
-the. standby de lighting system. The minimum illumination levels in
-the ingress and egress areas will be approximately 2 ft candles.
This level of lighting within the ingress and egress areas is the
design intent. The preoperational testing of the lighting system>

will determine whether the lighting is sufficient.

430.13 -I
.

e
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QUESTION.430.75 (SECTION 9.5.3)

In Section 9.5.2.4 of the FSAR you state that-inservice ins pection
. tests, preventative maintenance, and operability checks are performed
periodically to prove the availability of the . communication systems.
However no description is provided for the inservice inspection
tests, preventative maintenance and. operability checks- to prove
the availability of the emergency lighting systems. Describe the
tests and checks that will be performed on the emergency lighting'

systems and their frequency. (SRP 9.5.3, Parts I & II). !

RESPONSE

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

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

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

.

a. Check of battery voltmeter.
b. Functional test of the unit by an installed push button to

verify lamp operation, power transfer, and battery operability.
<

The lighting pack consists of two sealed, 6 volt, lead acid,
rechargeable batteries with automatic, continuous float charge
operation. There is no need for a battery discharge test because
the inplace voltmeter indicates the battery voltage . If the voltage
drops below -the manuf acturers requirements, the batteries will be
replaced. The batteries have a 5 year warranteed life and will be
replaced in accordance with manufacturers recommendations or after
four and one-half years of service.

.

4
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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 auxilis cy skids are
designed seirmic Category I and are ASME Section laI, 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 wita 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 tne design, manutaJture, and inspection of the
engine mounted piping and components, (b) show on the appecpriate

,

PEID'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 camponents 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

The engine mounted piping systems (such as the lube oil headers,a.
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 supplieds
approved QA program. The major components are included in the
seismic analysis.

{~ The diesel engine and piping integral to the engine (mounted on
|- the engine and provided with the engine) are designed to Seismic

Category I requirements and proven designs based on the manufac-
-turer's knowledge and experience. Regulatory guide 1.26 states
that "other systems not covered by this guide , such as. . .
diesel engine and its generators and auxiliary support systems,
fuel oil. . . should be designed , f abricated , erected and tested
to quality standards commensurate with the safety function to

.

- be pe rf o rmed . " - The desel generator engine piping is highly,

'

reliable and of proven quality and design and therefore meets'

| the requirements of the regulatory guide. The Standard Review
Plans (SRP) (Sections 9.5.4, 9.5.5, 9.5.6, 9.5.7, and 9.5.8)'

f require review for quality group application and other
features for piping, valves, and other components only up to|-

I-
' - 930.T 3 -|

|
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the " engine interf ace" . This is further clarified as being the
interface "as defined by the engine manufacturer".~~ The'
manufacturer for the Hope Croek Generation Station diesel
generators has defined these boundaries; the piping up to
this interf ace is designed to Qualify Group C requirements as
discussed in part b below. The applicant considers that the
design for the engine, including the portions of pipe that are
integral to the engine as the most prudent and the safest avail-
able. The design is proven and tested and is based on the years
of experience of the engine manufacturer.

Furthermore, as requested, the applicant has made a comparison
of those portions of piping and tubing that are integral to the
engine with the design requirements of ANSI B.31.1 and ASME
Section III, Class .3, requirements for allowable design pressures.
Because the allowables for materials under the ASME Section III
Class 3 code are the same or greater than the allowables under
the rules of ANSI B.31.1 for the same material, the more
conservative (that comparison that resulted in the lower
allowable design pressure) is reovided in Table 430 83-1 along.

with the piping description. h ptng integral to the engine is
moderate energy pipe.

Camparing the working pressure Jith the maximum design pressure
in the table, it is evident that the manufacturer's standards
are conservative when examining the pressure retaining capability
of the pipe and tube.

(It should be noted that the DEMA standard is not a design
specification, but gives guidance as to what should be included
in a performance type specification.)

b. The figures in Section 9.5 can be used to determine quality
group classification ano 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 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 based on the applicable code. The seismic
Category I boundaries are indicated by the Q-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 diesel generator auxiliary systems were designed for the most
part during the period from 1974 to 1977. Careful consideration
was given to classifying essential system piping as ASME Section
III, Class 3. This intent was reviewed at the construction permit
stage and is reflected in Table 15.4-2 of the PSAR which specifies
that the " diesel fuel oil pumps, piping , and valves" are Quality

430,Il -2

_ _ .
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.

Group D. In addition, paragraph 15.4.3.3 of the PSAR ft rther
clarifies that the " diesel generator fuel supply piping from seven
day storage tank to engines" is to - be classified as Qualify Group
C.. It should be noted that it does not include other piping such
as the diesel generator fill line. The guidance of Regulatory
Guide 1.26 stated that systems not covered by this guide (include]
diesel engine and its generators and auxiliary support systems,
diesel fuel, . . ." and that these systems should be designed to
quality standards " commensurate with the safety function to be

~

performed."

The position with respect to the diesel generator storage tank fill
lines was that they.were not essential in that lengths of hoses
. would txe available to be positioned such that fuel oil could be
' transferred directly to the tank through~the manhole or the spare
flange connection (see the response to Question 430.93) .

During the construction of the station, and following procurement
of the piping for the fill lines (in early 1977), En evaluation was
made regarding the design of the fill lines. in light of the NRC's
interest in this particular fill line on other dockets, a decision
was made to upgrade the emergency fill piping down to the tanks to
withstand the effects of an SSE. This piping was- subsequently
reanalyzed and supported similar to other Seismic Category I piping.
In addition, the piping support installation has been inspected
by the construction quality control organization under a 10 CFR 50,
' Appendix B, quality assurance inspection program.'

The diesel fuel oil fill line, although not designed to the require-
- ments of ASME Section III, Class 3, is designed , f abricated, a nd
inspected commensurate with its safety function and provides an
adequate level of safety based on the following:1

1. The piping is designed to the standards of ANSI B.31.1.
The material specified is ASTM A106, GrB which is identical
to the comparable ASME S A-106.'

2. The piping is designed to withstand the ef fects of an SSE
without loss of function.

3. Installation of the supports for the piping are inspected
under an 10 CFR 50, Appendix B, quality assurance program.

4. The fill line will experience little pressure during
filling operations and is not pressurized when not in use.

5. The line is not critical in the early stages of an emergency
and in the unlikely event it becomes unusable, sufficient
time will likely be available to ef fect repairs. This is
justified in that a. normal seven day supply of fuel will
be on site and available for use for each diesel generator.

4 3 0 ,I 3 3
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;

6. The capability exists to fill the tanks with hoses that
can be positioned to fill the tanks directly. Procedures
shall be written to detail this emergency operation which !

'

will include the requirement for a dedicated fire watch
who shall periodically patrol among the spaces containing
the-fill' hoses when in use.

.7. The piping 'shall be visually inspected on an inspaction
interval equal to the requirements of ASME Section XI for

*

ASME III, Class 3, piping.
~

8. The piping shall be placed under the operational QA
program for the station.

.

'l 3 0 .1 3 'l
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Table 430.83-1

LUBE OIL SYSTEM

Working Pressure IIJ PSI

. Pipe & Fittings Material'

|
Max. Design

OD Wall Thickness Material Spec. Pressure (PSI)(1)
I

:3.5 .120 MT1018 681 |

1.625 .25 MT1018 3060
1.5 .120 MT1010 1224-

1.25 .25 - MT1018 3978
1.1875 .156 MT1018 2605 ,

1 .095 MT1020 1816 !

.75 .065 MT1010 1326

.625 .065 MT1010 1591

.375 .065 MT1010 2652

.5 .065 'MT1010 1989

.25 .049 MT1010 2998

TURBOCHARGER WATER PIPES

Working Pressure 60 PSI

Pipe & Fittings Material

Max. Design
OD Wall Thickness Material Spec. Pressure (PSI)(1)

4 .188 MT1018 989
-2.375 .154 Al20-S 862
1.646 .140 Al20-S 1134
1.375 .133 A120-S 1292
1 .188 MT1018 3955

INJECTOR COOLING SYSTEM

Working Pressure 50 PSI

Pipe & Fittings Material

Max. Design

OD Wall Thickness Material Spec. Pressure (PSI)(1)

1.316 .179 A120-S 1816
1.125. .065 MT1010 384

.375 .065 MT1010 2652
1

4
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Table 430.83-1
_ _ , _ _ _ _

AIR STARTING SYSTEM

Working Pressure 250 PSI

Pipe & Fittings Material
.

.

Max. Design
OD Wall Thickness Material Spec. Pressure (PSI)(1) ,

1

2.375 .218 A53 1632 |
1.9- .145 Al20XS 1015
1.875 .188 MT1020 2028
1.75 .156 A513 1360 .

|.625 .049 A254Cl 657
.375 .049 MT1010 1994

JACKET WATER SYSTEM

Working Pressure 60 PSI
.

Pipe & Fittings Material
.

Max . De s ign
OD Wall Thickness Material Spec. Pressure (PSI)(1)

4 .188 MT1018 989
.375 .095 HT1010 3876

FUEL OIL SYSTEM

Working Pressure 35 PSI
.

Pipe & Fittings Material

^ Max. Design

OD W[31 Thickness Material Spec. Pressuire (PSI)(1)

1.5 .120 MT1018 1591
1 .065 MT304 1551

.75 .095 MT1010 1938

.5 .049 MT304 2333

.25 . 035 MT304 3341

1

!

I

f
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. Table 430.83-1 - - - - - -

.

~

(1) Assump'tions:

'a. Normalized tubing

b._ Allowables are assumed to be 1/4 ultimate stress valves.

c. Weld factor = 0.85 ERW
,

d. Because the fluids are not capable of causing any loss
of strength by corrosion, no allowance is required.

e. A 10% manufacturer's tolerance on wall thickness except
as noted-otherwise.

.

f. For metal tube products, the allowables are derived
from 1/4 ultimates:

10,000 psiMT 1010 =

12,500 psiMT 1020 =

13,000 psiMT 1018 =

15,600 psiMT 304 =

g. Allowables for other materials are:

9,000 psiA120-S =

(afg. tolerance = 12.5%)-
5,500 psi-A254Cl =

13,000 paiA53 =

10,000 psiA513 =

h.. Piping temperatures are less than 200 F.

.

e

i
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HCGS FSAR

QUESTION 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, sensors 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 ef fects . to the diesel engine. Discuss system
interlocks provided. Revise your FSAR accordingly. (SRP 9.5.6,

Part III)

RESPONSE

The instrumsntation, controls, sensors and alarms are described in ,

Sections 9.5.6.3 and 9.5.6.5.

. For the testing frequsncy and where the alarms are annunciated
see response to Question 430.104.

only pressure controls and instrumentation are supplied air by the
starting air system, temperature and level sensors are not applicable.
A summary of the equipment and surveillance frequency
is provided on Table 430.115-1.

JW described in Section 9.5.6.3 a low pressure alarm on each of the
air trains alerts the operator of system trouble in the control ;

Operator response to diesel engine. ctarting air system slarms. room.
is summarized in Table 430.115-2. Safety relief valves on the
receivers / air trains protect the system from overpressure.

A high pressure alarm is not provided because the relief valves are
~ oversized, 450 scfm, compared to the compressor output of 25 scfm,

and if a compressor fails to shut off at its high pressure setpoint',
the plant operations personnel would easily hear the relief valves
operating to relieve the overpressure condition.

i.

The diesel engine air starting system air compressor starts auto-
matically when air accumulator pressure decreases to 280 psi, and
shuts off the compressor-at 425 psi. The system is disabled by the
barring gear interlock which is used to prevent diesel engine
operation'during maintenance.

|
1
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QUESTION 430.120 (SECTION 9.5.6)

.

Section 9.5.6.2 of the FSAR defines the air starting'sy5 tem 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 power so that the plant
cannot safely. shutdown. This is unacceptable. Provide the following
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 engine mounted air tanks) will occur
on any of the 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
. _ . . .. ll engine mounted air start piping , valves and ccamponents --- -_. _ . .. _. a

. _ . . . _ _ _ . . . .
be designed to Seismic Category I, ASME Section III Class

-

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

with this position. (SRP 9.5.6, Part II and III)'

RESPONSE

a. For the purposes of pipe break and jet impingement analysis
the emergency diesel generator and its associated auxiliaries
are considered a single system. As a single system a
single failure is only required to be postulated in one
system. Separation of the diesel generator rooms by 18
inch reinforced concrete walls protects other diesel
generator units and auxiliaries from damage due to a pipe
break.in adjacent diesel generator rooms. Therefore, a pipe
break in any one of the diesel generator rooms will not

: affect the remaining diesel generator units and their'

associated auxiliaries.*

L
b. All of the air start piping, valves and receivers from the

i
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 co 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 non ASME code items built to Seismic*

i
,

436. rto - t
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Category I requirements. The air start _ solenoid p.ilot
valves reduce the starting air pressure .tus approximately
250 psi, therefore these components, which are downstream
of the air start-solinoid pilot valves, are actually
located in a moderate energy portion of the system (See
-the response to Question 430.83). The non-ASME III pipe

4

in the air-start system is designed to Seismic Category 1
requirements. These jare specialty items that are not |

|available as ASME components but which are built to the
SDG manuf acturers own critical specifications (see Table
3.2-1, Tem XII.b.) Refer to the response to Question <

'

430.82 for further. discussion of the air start piping and
the applicable design requirements.

A postulated break in the starting air system is not
~ considered to occur concurrently with, nor to cause, a

loss of offsite power. Therefore a single failure in
another of the standby diesel generators is not of
consequence. In addition, the ef fects of postulated breaks
in the non-safety related compressor air dryer piping up
to the ASME Section III, Class 3, air inlet' check valve
have been examined. The postulated failures will not
effect the function of any safety related camponent.
Also, the ef fect of any postulated pipe break from any of
the normally pressurized safety related air start piping
will not damage-any component that would cause its associated

,

engine, if running , to shutdown.
:
i -

t

430.120-3.'

!

- - . . . _ . - _ . . . _ . - . . . . _ . . . _ . . _ _ .
" ' _ _ . . _ _ _ _ _ _ _ _ . . _ . . - , _ , _ . . , . _ - _
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00ESTION 430.135 (SECTION 9.5.7)

You state in Section 9.5.7.2 of the FSAR and shown in
Figure 9.5-27.that lube oil is added to the diesel generator
lubricating oil system from a 250 gallon lube oil make-up tank.
Provide a discussion on the measures that have been taken to!

prevent entry of deleterious materials in the lube oil make-up
tank. Also discuss what-measures have been taken to preventi

entry of deleterious materials into the lube oil make-up tank due
.to operator error during filling operation.
In addition address the following:!

Discuss the means for detecting or preventing growth ofa.
1algae in the lube oil make-up tank.' If it were.

!detected, describe.the methods to be provided for'

cleaning the affected storage tank.
,

b. Provide an explicit description of proposed corrosion
protection for the lube oil make-up tank. Where
corrosion protective coatings are.being considered for

-

,

;

! the piping and tanks (both external and internal)
include the industry standards which will be used in
their application.

Figure 9.5-27 of the FSAR shows that the dieselc.
generator lube oil make-up tank is provided with an,

individual fill, vent, and emergency pressure relief
vent lines. Indicate where these lines are located
(indoor or outdoor) and the height these lines are
terminated above finished ground grade. If these lines

<

are located outdoors discuss the provisions made in
your design to prevent entrance of water into the make-
up tank during adverse environmental conditions, and
the tornado missile protection provided.

.

d. Assume an unlikely event has occurred requiring'

operation of a diesel generator for a prolonged period
that would require replenishment of lube oil in the
sump without ir.terruping operation of the diesel
generator. What provisions have been made in the lube
oil transfer system design from the lube oil make-up

j tank to the engine sump to prevent carryover of
sediment, water, and scale that may accumulate in the <

clean lube oil stordge tank. What provisions have been
i made for the removal of accumulated sedimer.t, water,

and other deleterious material that may collect at the,

bottom of the storage tank. (SRP 9.5.7, Parts II & <

;

III);

\

430.135-1
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RESPONSB^

,

; Deleterious material is prevented from entering the diesel engine
lube oil make-up tank by

a. Procuring high quality, high purity lube oil with
*

lubricating' properties in accordance with the
1 manufacturers' recommendations.

$

b. Insuring that filling operations to increase make-up
tank level are performed through the installed basket

- strainer in the fill line.

The lube oil make-up tank conservation vent permits tank venting
.

when required and prohibits airborne impurities from continuously
entering the tank.L

,

Make-up tank filling will be accomplished in accordance with a
written procedure. A controlled copy of the procedure will be
posted in the vicinity of the lube oil fill line. The lube oil

: fill line will be labeled to identify the fill line connection
purpose and a reference to the applicable procedure.

; a. Algae formation may occur due to condensate accumulation
l' in the make-up lube oil tank. Prior to diesel engine

monthly operability testing, and in accordance with
plant technical specifications, the lube oil make-up
tank drain will be opened to remove any water, sediment,>

i algae or other deleterious material. If lube oil purity
is degraded any of the following methods can be'

implemented to restore lube oil purity in the make-up
tank:

..

1. All deleterious material may be removed by
draining lube oil through the drain line.

2. The lube oil make-up tank can be drained ,
cleaned and refilled with fresh lube oil.

,

3. A chemical additive can be added to remove
algae or other biological growth if advised by
a tribology specialist.

b. The standby diesel generator lube oil make-up tank
material is carbon steel, SA 515 GR. 70. The exterior

'

of the tank is coated using Colt Industries standard .

protection system. The system consists of a primer of
Gordon Bartells 13409, yellow, and a finish coat of'

Gordon Bartells 14-811, suede grey, both applied
according to the paint manufacturers recommendations.

1 The interior of the tank. is not coated because the lube
| oil is non-corrosive. Corrosion ' of the SDG lube oil

make-up ' tank in the unfilled areas is prevented by lube<

oil' vapor coating, normally found on unflooded sections
of lube oil tanks.

,

D
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Prevention of corrosion of the lower head of the SDG
lube oil makeup tank due to moisture accumulation is
addressed in the second paragraph to part d of this
response,

c.. The vent and emergency pressure relief vent are terminated
indoors,-directly above the tank. The fill line is
routed to the outside (west) of the auxiliary building

; at elevation 105 feet 0 inches, 3 feet ab6ve grade.
The line is capped and has a normally closed isolation
valve located in the building to prevent water from
entering the line. It is not protected from missiles

4

and tornadoes because it is not safety-related.

d. In accordance with technical specifications, twenty
55-gallon drums of diesel engine lubricating oil are
stored and available for use if diesel operation is
required for a prolonged period. Additional information
on lube oil make up requirements is provided in the
response to Question 430.131.~

The lube oil makeup tank bottom is hemispherical.' The
. line to the diesel generator sump is approximately 1.75

inches above the bottom of the dish and is located tene

inches off the centerline of the tank, reference figure*

430.135-1. Should there be any carry over into the
transfer line, it would be trapped in the strainer
and/or filter af ter entering the engine sump.

,

A 'normally closed drain valve is provided at the . low
point of the tank, reference Figures 9.5-27 and 430.135-1.
The drain valve will be opened in accordance with plant
operating procedures to remove any deleterious sediment,
water or other material that may accumulate in the
bottom of the tank.

!-
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QUESTICW 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
buildtag, control building, etc.) together with a single failure
of the fire protection rystem 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)1

* .

_. 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 ons zone,
and an automatic closure of the fire door will not af f ect the.
remaining diesels ' combustion air. The re fore , the remaining two
diesels.will be able to provide full rated power. This analysis
was performed as part of the Appendix R fire hasard analysis (seeL
revised Appendix 9A) .

The Appendix R analysis shows that a fire in any one fire area of*

the control, diesel or reactor buildings will af f ect no more than
one division of the diesel generator intakes. Ths Appendix R
analysis assumes a failure of any automatic fire protection
system for that area.

The SDG HVAC systems exhaust f rom missile protected areas located at
eleva tion 19 8'-0" . The possibility of significant quantities of
smoke or other combustion by-products bypassing dampers or failed
dampers from any of the areas and exiting at the 198 ft elevation
and consequently being drawn down to other diesel generator intakes
at the 130 ft elevation is not credihte.

_ap I Al6EA.T' 1
j.

,

!

f
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With a postulated failure of the automatic fire suppression system
in one diesel area, the fire damper would close to contain the.

fire. Failure of the damper, since it is a UL listed device 'and-

- uses only the physical properties of the fusible link to operate,
is not considered credible. However, failure would release smoke
into the large volume common corridor, but the HVAC system design
would prevent any smoke from affecting more than one diesel.
Section 9.4.6 describes how the system consists of 1004 recircu-
lating fan coil units with only a minimal of air exchange from-

thy common corridor during diesel generator operation. Thus,
ediling of the diesels would not be significantly affected.
During normal plant operations, thus no diesels operating, the
diesel area ventilation will exhaust air from each diesel compart .
ment and out of the roof vent. Smoke from one compar*, ment would
have to exit to the large volume common corridor through the fire
damper. It could then entar the other diesel generator compart-
monts through that compartment's fire damper. The manufacturer
has stated that the diesel generator itself is insensitive to

,

smoke in the compartment. Should the temperature rise the,

recirculation ' coil units.would automatically start fh 4 a 6.2.g-)v - -

m
The diseel control panels are NEMA 12, dust tight, panels. The
protective relays inside the panel are further encased. The-

panels do not contain sensitive integrated circuits. The room
temperature, even if smoke filled, is maintained by the recircu-
lation coil units as stated abovu. Therefore, the diesel
generator panels will not be affected by smoke (either temperature
or particulates) in the diesel generator room.

.
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( '1. 0 INTRODUCTION

1.1 BACKGROUND .

The potential effects of waterborne traffic on the control room and
.

water intake structure at ' Hope Creek Generating Station (HCGS) were
analyzed by Arthur. D. Little, Inc. in 1974, as described in a report
[Ref.1) to Public Service Electric and Gas Company (PSEG). This study
considered risks to the intake structure and the control room from barge
and ship / tanker related spills. In particular, the probabilitfis of

e '

!
spill related fire, vapor dispersion, explosion, and corrosive chemical '

were evaluated. . Also, the probabilities of a ship or a barge blocking,_

fi ~ and rassning the intake structure were determined.
e

A subsequent study [Ref. 2] developed a methodology to monitor LNGc

? and LPG shipping in the vicinity of HCGS. This methodology was applied.

to estimate the probabilities of an LNG 'or an LPG ship ramming ac
'

stationary object or colliding with a vessel in the vicinity of HCGS
[Refs. 3 and 4].

,- ;.

Presently, PSEC is in the process of preparing the Final Safety
-

Analysis Report (FSAR) for HCGS. In order to ensure that the FSAR,

reflects the current situation, PSEG approached Arthur D. Little to

update the analysis presented in the earlier reports. This document.

presents the results of the study. Also included are the results of two ;

small tasks performed under the same contract, one dealing with
'

1 evaluating the ' implications of hazardous chemicals stored on-site and,

the other with hazardous material pipelines, if any, in the vicinity of
HCGS.

.

1.2 OBJECTIVE OF THIS REPORT

This report addresses three major objectives:
.

.

to update the _1974 report [Ref. 1] prepared by Arthur D.e
,

''
,. Little (on potential effects of waterborne traffic on the

safety and control room and water intakes at HCGS) to reflect:,

I.;

,

e

'

A ArthurD.Uttle,Inc.1.
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more recent shipment and accident data on the Delaware-

River,
'

e:

[ changes in -- the regulations affecting shipment of
-

hazardous material in the river.-

any recent design changes (such as building only one-
,

reactor unit instead nf two).

recent research in areas such as vapor dispersion from an-

IRC or LPG spill in water, and,

I changes in the navigable characteristics of the Delaware-

River in vicinity of HCGS. i
r

|- - !- e tu assess the probability of significant accidents involving
,e storage and transport of hazardous chemicals on-site..

I'
e to update the presence, if any, of nearby hazardous material-

pipelines.

The approach taken in achieving these obj ectives is described
4

{ below.
i

1.3 APPROACH
I

J In order to accomplish the objectives outlined above, we obtained
and analyzed information from a large number of sources. In some cases,

f redundant information was obtained in order to cross check the validity,

of data from different sources. Table 1-1 identifies the sources
I - approached and information obtained to accomplish the objectives of this
t

' study.

. f, . 1.4 REPORT PORMAT,

Section 2 discusses the implications of the hazardous material
,,-

transport activity on the water intake structure and the control' room.
,

'

The probabilities of various accident scenarios affecting these two
areas : are provided. These probability calculations incorporate the
effects of updated shipping and accident data, the updated regulations,
the additional accident scenarios, and the updated analysis of accidentr

i
o, consequences, all of which are described in Section 3. Finally, several

appendices era provided to support the analysis and observations.,
i

i presented in Section 3.

.

[...
+
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i

!

TABLE 1.1

Approach Taken in Accomplishing Various Objectives
,

a

_Obiective Approach
,

h
.

(1980) issue of .h Update data on shipment of e Analysed data from the most recent

i: hazardous material " Waterborne Commerce of the United States," I

published by the Corps of Engineers.

; e Obtained the data on recent LPC shipping from Poten
& Partners through PSEC.

i-
! e Visited Philadelphia Maritime Exchange ' and Captain
]; of the Port (U.S. Coast Guard) to obtain additional

data.,

i-
e Confirmed that there were no plans for LNG terminal'

by contacting DOE, Federal Agency Regulatory.
"

| Coasmission.
!

| e Obtained correspondence conducted by PSEC with
; various chemical facilities regarding their future

plans.'

i

Update of Accidents on the Delaware River e Extracted and analyzed relevant data from the most
recent commercial vessel casualty data file obtained,

] from U.S. Coast Guard.

| Determine the number of rammable objects o. Obtain and analyzed the most recent NOAA charts for

| in the Delaware River, particularly in the river.

i vicinity of the HCCS.
j

{ e Confirmed validity of the charts by flying over the
! k river, 12 alle upstream and 12 mile downstream of

' b the plant, in a helicopter.
4

p3

] E e Confirmed the absence of any major new constrictions
j D in recent years by contacting the . Delaware River
# "* Basin Comminston. "'

F;

u
. _ _ _ _ _ _ _ _
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TABLE 1.1 (continued).

.

Objective Approach
,

d
u

[ Incorporate changes in regulations e- Obtained and evaluated the most recent " Procedures
! on LNG & LPG ahipping for the Movement of Liquified Flaamsble ces (LFC)"

from the Captain of the Port, Philadelphia.-

\ Dercraine status of the Explosives e Obtained and analyzed a copy of the Federal Register
I -tachorage an the vicinity of the HCGS which incorporates the petition to prohibit

; explosive anchorage in vicinity of the plant.

1 Incorporate effects of design e Recalculated the effects of blocking on the new
p changes configuration of the water intake structura.

f
p e Reevaluated the possibility of rasuiing of the water
i ; intake structure in light of recent dredging.
4

i *
Incorporate results of recent research e Conducted a survey of the recent literature on vapor

|' in vapor dispersion dispersion from an LNC or LPC spill on water.
:
; Determine location of hazardous material e Contacted representatives of neighboring counties.
! pipelines in the vicinity of HCGS.

| e Contacted Getty 011 in Delaware City.
j e Contacted Colonial Pipeline.

e Contacted South Jersey Cas Co.
e Contacted Dept. of Transportation and FERC.

1

i Assess hazards presented by the storage e obtained correspondence and site visit information

j and transportation of chemicals on-site on
' g - type, amount and location of on-site chemicals;

- frequency, method, and amount of shipment of the
f on-site chemicals.

i E
g e Evaluated probability of the control room being;

j affected by an accident involving any of these
-

chemicals.

i if
:
i _ _ . . _ _ _ _ . . _ _ _ _ _ _ _
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2.0 RESULTS

.

i~ This section presents the updated probability calculations for the
i

various acciderts which could affect the water intake structure and the
" control room at BCGS. The implications of the effects of various

accidents to water intake structure and the control room are discussed
. in Subsections 2.1 .and 2.2, respectively. The following accident<

!

scenarios are considered.+

)
f e Accidents Affecting the Water Intake
,f

ithe barge-related accidents; and
|

-

the ship / tanker related accidents-

e Accidents Affecting the Control Roon |..

i
L ,

,

the barge-related accidents; i
'

-

the ship / tanker related accidents;-

the stored chemical related accidents; and-

.

. J. the pipeline related accidents.-

)
. :

2.1 Accidents of Potential Concern to the Water Intake |
7,

-t. !
- 2.1.1 Barae Related Accidents

,

-f The barge related accident scenarios which could potentially affect I

the water intake structure of HCGS are:
e

e pool fire accidents; and l

.

e corrosive chemical accidents.
t '

Since there is no known barge shipment of liquefied or compressed i8
,

gases past Artificial Island, we have not considered vapor dispersion
accidents, and since there is no known explosive shipment movement in

.

the vicinity of Artificial Island, the effects of accidents involving
! explosives are also not censidered.
I

!

't
i- 5

i ,

;

_ _ _ _ _ . .

d Artimr D.Little,Inc.; 5
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Finally, as discussed in Section 3, the detrimental blockage of the

intake structure due to barge is found to be not possible and ramming
will produce slight damage but not impair the operability of the water

.

intake system.
I

'

2.1.1.1 Pool Fire Scenario

The following calculation yields the probability of pool fire from.

a barge accident. The ignition of a spill of five million gallons or

more of a flammable liquid within one mile of the water intake.,

{ .(catchment distance of 2 miles) is required to pose a potential threat
.

.to the water intake. [Ref. 1]
i Annual barge trips of flammable cargo 1665 (See Table 3.3)

Catchment distance (miles) x 2

Accidents per barge mile x 0.42 x 10
Spills per accident x 0.45

0[ Spills of 5 x 10 gallons or more/ spill x 1.2 x 10'3
'

7 x 10-2 [Ref. 5]Ignition per barge spill x
; ; Therefore:

'I 'The probability of a barge-caused large
fire at water intake = 5.28 x 10-8/yr,

5

In this calculation, the number of accidents per barge mile was
obtained from the previous ADL study. [Ref. 1]

2.1.1.2 Corrosive Chemical Accidents
.

The only corrosive liquid moving in barges by the Hope Creek site
'

is dilute sulfuric acid. The catchment distance - for sulfuric acid is
'

one-half mile and the spill aust occur within 200 feet of the shoreline
' to work -its way into the intake. - The calculation for corrosive liquid

ingestion is as follows:
.

Annual barge trip (sulfuric acid) 125 (See Table 3.3)
Catchment distance (miles) x 0.5

iCorrection for nearness to shoreline x 0.02
~0Probability of accident per barge dile x 0.42 x 10 '<

l. ^. Spills per accident x 0.45
0 -3Spills of 10 gallons or more/ spill x 7 x 10.,

.i
'

[ A Arthur a Uttle,Inc.6
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Therefore:
The probability of corrosive chemical

ingestion 1.65 x 10-9/yr=

2.1.2 Ship / Tanker-Related Accidents
I
'L This subsection discusses two scenarios: -

[ e fire accidents, and

i; e flasunable vapor cloud accidents.

T' Accident scenarios involving corrosive chemicals or explosives are
- - not considered since these coemodities are not moved past Artificial.

.

Island in ships.. Also, a toxi <. vapor cloud does not present any risk to,

Lt water intake. Finally, as described in Section 3 ramming of a ship on
the water intake structure will produce only slight damage and

I detrimental blockage of the intake by ship is highly improbable.,

2.1.2.1 Fire Scenario
i

' A total of 2120 loaded tankers carrying flammable liquid cargoes
; pass Artificial Island each year, as shown in Table 3.3. Once again, as

in the case of barges, any spills and ignition of five million gallons
of fuel or more are potentially threatening to the water intake. The7

, probability of a large fire at the water intakes is calculated as

follows:

Annual tanker trips 2120

Probability of tanker accidents in catchment 5.4 x 10-0,

,

,
area (per trip)

Spills per accident 0.2
6

Spills of 5 x 10 gallons or more/ spill 4 x 10-3
Probability of ignition /large spill 1 x 10-2
Therefere:

The probability of a ship / tanker caused large
-8

4
-fire at water intake = 9.16 x 10 jy,

In - this case, the value . of probability of tanker accident in the

j' - catchment distance of 2 miles is found from adding the probabilities of |
1'- tanker coilision with vessel and with fixed object:

,
I,

1 ArthurD.Little,Inc.
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Probability of Tanker Accident in Catchment
Distance per Trip

!

|' = Probability of Collision with vessel per Mile x Catchment
Distance (miles)

+ Rate of Collision per Fixed Object peri

Passage x Number of Fixed Objects in the Catchment Distance
j =-2.7 x 10 x 2 = 5.4 x 10-6 per trip.

Since there are no objects which a large ship can ran into within
h the 2 mile catchment distance, the second factor in the above equation

' '
' equals zero.

2.1.2.2 Plasmable Vapor Cloud Accidents

Three liquefied gases, butane, propane and butadiene are shipped,.

]a past Artificial Island. They constitute a total of 23 ship movements
per year, as shown in Table 3.3. Based on this traffic, the risk Lof _.

; having a flammable vapor cloud covering the plant is calculated as i

follows:

Annual tanker trips 23

Probability of tanker accident in catchment 55.8 x 10~0
I. distance (per trip)
<,
'

Spilla per accident x 0.02|

i Probability of cloud not having ignited
I prior to arrival over plant ' x 0.01

r- Probability of lethal wind direction x 2.8 x 10-2
e

. . Probability of adverse weather condition x 0.5

Therefore:
>

Probability of a flammable vapor cloud-

reaching water intake = 3.59 x 10~9/yr

Here again, the probability of tanker accident in catchment
i

distance (per trip) is calculated using equation provided in Subsection
'

2.1.2.1:

Ij .<

1.

'

(
4

4

8
.
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Probability of tanker accident = probability of collision with

.. a vessel
p

-[ + probability of collision with

a fixed object I

= 2.3 x 10'0 x 22 + 2 x 2.6 x 10'0
per trip,

I = 55.8 x 10-6

As can be seen, the above equation includes the probability of.
7

[-. collision with either of the two raunable objects in the catchment area,

(Tower 97 and a ship wreck).
,

i
! The catchment distance used in this equation is 22 miles, which,

'

according to the current research on downwind travel of vapor from large,

spills of LNG and LPG on water (sussnarized in Appendix A) is quite,,

conservative.
f.

~! Note, that valike the gasoline products, liquefied gases are highly
volatile. They vaporize rapidly and the probability of ignition due to,.

| collision itself -is likely to be high. If ignition occurs at the

accident site, the gas would be consumed quickly, and there wonid be no

f vapor dispersion problem. Furthermore, even if the cloud did not ignite.

'

immediately, the probability of a f1====hle vapor cloud igniting prior
-[. to moving any significant' distance is great. Any ignition source (such

.as a match or a motor boat) could ignite the cloud and eliminate further
downwind travel..

,

''

2.2 Accidents of Potential Concern to the Control Room;

i 2.2.1 Barse Related Accidents*

l-

! Since liquefied or compressed gases are not shipped by barge and
- since there is no known shipment of explosives past Artificial Island,

the danger from a barge related accident involving vapor dispersion or
, {. explosion is not evaluated. Also, although there is a finite

L
probability of fire risk due to a barge related accident, as calculated
-in Subsection 2.1.1., the control room is judged to be too far removed

|a
,

|
l' '

|
,

; ;~' A Anhurn Ut*,Inc. |
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- from t'ae water to be affected by spill fires. Thus, we have found it

unnecessary to evaluate any barge related accident scenarios.

2.2.2 Ship / Tanker Related Accidents

Here again, we have not evaluated the effect on control room of a,

spill fire arising from a ship / tanker accident because the control room
is judged to be too far to be affected. However, the probabilities of i,

accidents involving vapor dispersion (i.e. those involving flammable or
. toxic vapor cloud) are calculated.

'

2.2.2.1 Flammable Vapor Cloud

!As far as the accidents resulting in flansable vapor clouds are,

\[ concerned the analysis presented in Subsection 2.1.2.2 is valid and the
probability of having a flassiable vapor cloud affecting the control room
is 3.59 x 10'I/yr. However, as mentioned in that Subsection, there is a;

very high probability that the vapor will be ignited before it reaches
| the control room. -

| 2.2.2.2 Toxic Vapor Cloud
:
! The only toxic gas shipped past Artificial Island is liquid,

4

ammonia. Sixteen loaded ships, each carrying about 7000 tons of liquid
'

anunonia, moved past the island in 1980. The hazard . presented by

.

movements is the possible accumulation of gaseous ammonia in the control
room, in the event of an accident that results in a gaseous cloud over
the plant. The calculation of - the probability of such an event is as

: follows:

t.,

Annual tanker trips 16

Tanker accident in the catchment distance 82.4 x 10-0
''

(per trip)
Spills per accident x 0.02. ..

Probability of lethal wind direction x 2.8 x 10-2
'

Probability of adverse weather condition x 0.5
L

] Therefore:

Probability of a toxic vapor cloud
affecting the control. room - = 3.69 x 10~ /yr.

,

o |
i

=
.

| ~$0~~ A Arthur D.Little,Inc.
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As discussed earlier, the probability of a tanker accident in the
i.,

|catchment distance (which,' based on 400 ppa concentration, is 28 miles)
includes the probability of the tanker colliding with a vessel and that
of the ' tanker ramming - one of the two fixed objects in the catchment
distance:-

|
[ Probability of tanker accident.in the catchment distance pe'r trip = |

-0
[ .2.7 x 10 x 28 + 2 x 3.4"x 10~0 = 82.4 x 10 per trip

~$
'

Note that the human nose can detect ammonia at.20 ppe, well below

j< the 400 ppa level that is severely irritating and that would require
d personnel to leave the control room.

'The probability calculated above is based on a realistic toxic,-

' concentration of 400 ppe.

.I 2.2.3 ' Stored Chemical Related Accidents.

I.

The major hazards that may result from accidental releases of

chemicals stored on site are as follows:

e Explosion and flammability hazard resulting from release .of

hydrogen and liquid propane;
6

; e Thermal radiation hazard resulting from fuel oil spills; and

e Toxic vapor dispersion hazards P e to release of sulfuric acid

and sodium hypochlorite.

As shown in Table 2.1, hydrogen is stored in twelve bottles of 56

cubic foot capacity under a pressure of about 2000 psig. These bottles,

are installed horizontally in three separately manifolded banks located

outside the turbine building. Approximately 200 lbs'of propane is stored
at a pressure of about d atmospheres at a 47 gallon tank. Accidental

releases of hydrogen and propane pose both .4xplosion and flasunability
! hazards. The explosion hazard was estimated using a TNT equivalent

'

"

analysis. Our analyses indicate that an overpressure of about . 3 psi
3* .(sufficient to cause structural damage to concrete structures) can be
1--

generated at distances up to 40 feet from an explosion of contents of a
'

f_

l.

~u~ A Ardmra Utde,Inc.
.

~
--

_ . _ _ .. . . . .

, : . . -.



, . . -

|
,-

1-
t' TABLE 2.1
,

HAZARDOUS CHDfICALS STORED ON-SITE AT HCGSt

']
\

Chemical Amount iq

.; *

!- Hydrogen e Twelve bottles of 56 cu ft
capacity at 2000 psig, ;

located outside turbine |; .

t'
building 1

shipped by trucks, one
truck a month at 600 cu ft,

.

l Propane e Approximately 200 lbs in a
. 47 gallon container
r? (located outside auxiliary
,1 boiler building)

7
Sodium hydroxide e Two tanks of 16,000 gallons

q one of 5000 gallons
~

Sulfuric acid e one tank of 20,000 gal.,
two of 16,000 gal.- - ----

i
Sodium hypochlorite e Four tanks of 30,000 gal.

b''
Shipped in 4,000 gal.
trucks, one truck per week

- Nitrogen e Two tanks of 9,300 gal.

Carbon dioxide e Three tanks of 17, 6 and 4

ton capacity,.
,

'

, Plus, fuel oil in a storage tank near the barge docking facility.

[~
t Source: .PSEG

i |

I
; ;

'

| . |

|- .i l
i

t

h
t

r

I,.

. -

L.
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single hydrogen bottle. ' overpressure of about 0.5 psi (sufficient to
damage glass windows) can be generated at distances of about 170 feet..

! Instantaneous release of 200 lbs of propane can result in an explosion
hazard. The 3 pai over pressure can occur at distances up to 60 feet
and 0.5 psi. Overpressure can occur at distances up to 240 feet.

Upon immediate ignition, hydrogen and propane can burn in the form
i of a rising fireball. The hydrogen flames radiate only in the water

vapor band and thermal radiation hazards of hydrogen flame are not very
r- significant. Our calculations indicate that serious burn injuries can
i
o

occur over a distance of about 25 feet from the location of the fire-
c ball. A propane fireball could result in serious burn injuries over.-;

distances of about .40 feet. In the absence of ignition, a flammablet

vapor dispersion hasard is present. The dispersion is governed by the,

prevailing atmospheric conditions and the wind speed. Hydrogen is much
'

lighter than ambient air and therefore will result in significant plume
' rise. At lower wind speeds, the plume rise will be higher. The

calculated ground level concentrations at neutral and stable atmospheric-
F conditions are well below the lower flammashility limit for hydrogen.

Instantaneous release of pressurized' propane results in flash

[ vaporization. Our calculations indicate that nearly 37% of the liquid
will vaporize instantly. The vigorous boiling process will also result
in entrainment of much of the liquid traction into the vapor cloud. The,

average density of the vapor cloud is greater than that of air and

therefore the dispersion is dominated by the gravitational effects. The,

maximum radius of the propane vapor cloud reaches about 100 feet and the;

maximum downwind travel to retch 3 ar flammability limit is about 220

feet.

'

The fuel oil tank is located in a dike. Any inadvertent spill of

fuel oil will be confined by the dike. An ignition is likely to result
in 0 - pool fire of dimensions equal to that of the dike. The thermal

! radiation hazards for serious burn injuries are limited. to about 30 feet
from the dike edge.

I Sulfuric acid and sodium hypochlorite are nonflammable. Therefore
I.

spills of these chemicals will result in an evaporating pool. A 5000
!

l

i A mra um.,1
.a
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gallon spill of either chemical will result in a 200 foot diameter pool..

The vapor nay travel downwind posing a toxic vapor dispersion hazard.
j The suggested Immediately Dangerous to Life and Health (IDLH) level for

'

sulfuric acid is 2 ag/m for 30 minutes. The toxic vapor dispersion
[ hazard is about 15 feet from the evaporating pool under neutral weather
' conditions and a wind speed of 11 aph. During stable atmospheric

conditions and a wind' speed of 4.5 mph, the downwind dispersion hazard.

extends to about 50 feet. The vapor pressure of sodium hypochlorite is
j very small. Further, sodium hypochlorite vapors do not pose short term,

' inhalation hazards. However, contact with liquid sodium hypochlorite,

can cause severe irritation to skin and eyes. Therefore, the exposure
hazard is limited to the liquid pool.

2.2.4 Pipeline Related Accidents, ,

For the- purpose of evaluating the effects of accidents from
industrial, transportation and military installations, the U.S. Atomic,

Energy Commission Regulatory Guide (Ref. 6] defines vicinity as within a>

five-mile radius. The HCGS site is located in a rural area consisting
of marshes, abandoned meadowland, and some farmland. Since there are no

industrial activities within five miles, we have conservatively selected
f a ten-mile radius in evaluating the probability of HCGS being affected
'

- - by an accident resulting from pipelines carrying hazardous materials.
'

:
In order to determine if there are any pipelines carrying hazardous

materials within a ten-mile radius of the HCGS, we-contacted:
.

I Carl Gaskil

Elsinborough Township, New Jersey

Lower Alloways Creek Township, New Jersey

~(609) 935-0688
.-.

- ! and,,

Ron Groshardt

County Engineering Department

Greenwich Township, New Jersey
I. Stowecreek Township, New Jersey

(609) 451-8000

~i
;.

d MurD UMk14
mJ
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According to ' them, there are no such pipelines in the vicinity.
Also contacted was:

-Ed Tonielli

General Manager of Division Operation,

l' South Jersey Gas Company

(609) 561-9000

He disclosed that 60 psi distribution pipelines carrying natural
gas exist in Sales and Shilo. In addition, there are 200 psi

t

} transmission pipelines in Sales. However, we do not consider these

pipelines to be dangerous to the HCGS since buoyant methane is lighter

-{ than air and does not disperse close to the. ground.
,

On the other side of the river (in Delaware) we contacted:

Brad Smith

State Division of Environmental Control
Delaware City

(302) 736-5726
[ - who mentioned that while there is bulk storage of hazardous materials,

no such materials are transported through pipe 11nca.

We also talked to:

,
Dick Ladd

Getty 011 Refinery

(302) 834-6162
.

This refinery is located on the fringes of the 10 mile radius from
,

the BCGS. They have mostly low pressure lines carrying oil, however,
there are some short run high pressure (2000 psi) lines. These lines

.

are considered too far from the plant to pose danger.

We also talked to several people in the Office of Operations and
| . Enforcement of Material Transportation Bureau (MTB) which is a part of

f the Department of Transportation. (The Office of Pipeline Safety
-- |

Operations does not exist any more.) This office has undertaken a

survey of hazardous liquid operators in each stat =. Although the study
is not yet complete, Mr. Frank Fulton (202-426-3046) mentioned that- '

J

| c

~1[ A Ardmr n Utde,Inc.r
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chere is one pipeline carrying petroleum products in Salem County, which

[ belongs to Colonial Pipeline. A subsequent conversation with Mr. Robert
T. Anderson (804-282-9771) of Colonial Pipeline revealed that the

.

pipeline actually passes through Marcus Hook and then through Cloucester
County north of Salem County and at a distance of at least 15 miles from
RCCS.

.
,

1

According to Mr. Robert K. Arvedlund. Federal Energy Regulatory |

Cossaission (202-357-9043), there are no known interstate gas pipelines
7

I in-the vicinity of HCGS.

< 2.2.5 Easupply of Chemicals On-Site |
.

'
' The two chemicals stored on-site of potential concern to the safety

of the control room are propane and hydrogen. The location of the"

-

storage point of these chemicals is such that an accidental release at'

either location would not impact the control room (see Section 2.2.3 and
,r

[ 3.4). . These chemicals will be periodically resupplied by truck. About

;t,,

twelve shipments of hydrogen and six of propane are anticipated every
year. The hydrogen truck will carry a total of ten bottles containing a
total of 600 cu. ft. of hydrogen. The propane truck will carry up to-

eight bottles containing a total of 400 gallons of propane.

The probability of the trucks carrying either hydrogen or propane
r

having an accident on site and releasing its enrgo was calculated.

Utilizing very conservative highway statistics the probability of a

truck accident. involving a collision with a fixed object or a
~

' non-collision event such as running off the road is about 1. 6 x 10

accidents per vehicle mile [Ref. 16]. Accident statistics also indicate"

that for tank trucks the conditional probability of spill given an

accident is about 2 percent [Ref. 17]. Tank truck accidents on highways
occur at much higher speeds than would be experienced by resupply trucks
on-site and the thick steel pressurized bottles of hydrogen and propane
are considered far less likely to rupture than unpressurized tank

,

trucks. As a result the applicable conditional spill probability is

.' estimated at 1 percent. Based on the above, and a one mile round trip
a
.

;Is

.

! Artiusr D.IJttle,Inc.
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truck travel on-site, the annual spill probability is estimated as -

follows:'

,

Number of trucks carrying hydrogen

!- or propane 18/ year

Accident rate .x 1.6 x 10" accidents / mile

} Conditional spill probability x 1 x 10 spills / accident
~

* ~ Round trip distance of concern x 1.0 mile
Therefore:' '

l The probability of hydrogen or

.. propane release during resupply
-

-82.88 x 10 / year ~~
[~ by truck -

The above estimate is a combined estimate of the probability of
7
' release of hydrogen or propane during resupply by truck at HCGS.

'

<

:
i :
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3.0 CHANGES / ADDITIONS TO PREVIOUS REPORT

(
-1- Most of the results provided in Chapter 2 are updated versions of |

similar results discussed in the earlier ADL report prepared in 1974
i [Ref. 1). These results reflect changes / additions to the data base used

i

'in calculating probability -values. Also changes in the shipping
;_ regulations, and in accident scenarios and their consequences have been
'

taken into account while perforaing the updated safety analysis. These

changes and additions are described in this chapter.r,

.

|'
3.1 Updated Data Base

--

n

j. 3.1.I' Traffic on Delaware River by Hope Creek
,

t-

_ There have been some changes in the quantity of hazardous material
i traffic past Artificial Island on which the. Hope Creek plant is located.

The procedure employed _in obtaining the data has essentially been the
b same as that - used in the 1974 report by ADL. The following steps
1-

summarize this procedure.
'o

-o The annual tonnage of most hazardous commodities was obtained

from " Waterborne Commerce of the U.S. , 1980." [Ref. 7] The

values provided in the table titled, " Delaware River, Trenton,
N.J. to the Sea (Consolidated Report)", shown partly in Figure
3.1, were adjusted to accommodate internal traffic according
to the procedure described in Appendix B of ' the 1974 report.

. [Ref. 1] The results of this analysis are shown in Table 3.1.
E

', e The annual tonnage for ammonia was - obtained by counting the
-! number of vessels carrying ammonia in the Philadelphia,

; Maritime Exchange register for year 1980 and multiplying that
number by the average lot size obtained from the Captain of

| }J the Port. U.S. Coast Guard in Gloucester City (near Camden),,

New Jersey.
|--
t e' The annual tonnage and number of vessels of butane, butadiene

and propane, shown - in Table 3.2, were obtained by PSEG from -

Poten & Partners (a maritime consulting organization) and
.

supplied to us. The detailed breakdown of the LPG shipping is
provided in Appendix B.

4

L
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t Figure 3.1. A Page from the " Waterborne Commerce of the United States, |,

' 1980."
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TABLE 3.1 L

CALCULATION OF TRAFFIC PASSIE ARTIFICIAL ISLAND _DURING 1980 '
,

IN HILLIONS OF SHORT TONS *-

!, ,

. ;-
3 i,MAZARDOUS C0096001 TIES e . 2

b S ': $ 5. $; | g
3 1 | 3a

-an no oo.
*

Il.e
8

1"8 3- 2 9.y == -'

CATECORY OF TRAFFIC - -* ju s'r y |, **3 4 | | $.
'" * * *u

o I. 3 eX sE e* M s'43 <3 4 2 s1 TOTAL '|
6 *

'

Forelse leports 42.9 - - 0.2 0.2-

2.1 0.2 - 0.2 45.8- . -

. Foretsp Emports
- - - - 0.1 0.2- - - - - 0.3- -

Foreign Through Upbotand*

1 0.3 - - - - - - - - 0.7 1.0-
. -

) Subtotal Foreign Traffic Upbound 43.2 0.2 0.2- - - 2.8 0.2 - 0.2 46.8- - -
1 Subtotal Forelan Traffic Downhound 0.1- - - - 0.2 - -

- - - - - 0.31 Subtotal All Foreign Traffic 43.2 0.3 0.2!
- - - 2.8 0.4 0.2 47.1- - - -'

{ Domestic Coastuise Receipts 2.5 ' O.2 0.1 0.1 0.3 0.8 0.1 1.5 4.4 0.4 .3- 10.7-

] Domestic Coastwise Shipments 0.2 - - -
t 0.1 3.7 0.2 2.0 2.3 0.3 .1 - 8.9-

| (Lese One-Italf Westbound Canal Traffic) (0.1)A
- - - - - - - - (0.1)k (0,1)* .' 3- -

,g Domestic Coastwise Through Upbound 0.3 0.3 0.1- - - - 0.2 1.1 0.2 .1 0.2 2.5-
-

1 ikweestic Coastwise Through Downhound - - - - -i 1.6 0.1 0.1 0.9 0.4 - - 0.4 3.51 Subtotal Domestic Comatvise Upbound 2.8 0.2 0.1 0.1 0. 3- 1.1 0.1 0.1 1.7 5.5 0.6 0.4 0.2 13.2
~

) Subtotal Domestic Coastwise Downbound 0.2 - - - 0.1 5.2 0.3 0.1 2.9 2.6 0.3 0.1 0.3 12.1
| Subtotal All Domestic Coastwise Traffic 3.0 0.2 0.1 0.1 0.4 6.3 0.4 0.2 4.6 8.1 0.9 0.5 0.5 25.3

'

|

| 108 Internal Inbound Downbound - - - - - - - - 0.1 0.1 0.2! Internal Outbound Upbound All Crude & 10E Other Traffic 0.6
- - -

0.1- - - - 0.1 0.1- - 0.9- - -

{ internal Upbound All Crude & 10X Other Traffic 7.4 - - - - - - - 0.1 0.2 7.7- - -

! 10E Internal Downbound - - - - - - - - - 0.21 0.2- - -

| Subtotal Internal Upbound Traffic 8.0 - - - - 0.1 0.2 0.3- - 8.6- - -

Subcotal Internal Downhound Traffic - - - - - - - -i 0.1 0.3 -
-

- 0.4
Subtotal All Internal Traffic 8.0 0.1 - -

- - - - 0.3 0.6 9.0- - -

'
TOTAL ALL UFBOUND TRAFFIC 54.0 0.2 0.1 0.1 0.5 1.4 0.1 0.1 1.9 8.6 0.8 0.4 0.4 68.6

| ttYTAL A1.1. DOWNROUND TRAFFIC 0.2 0.2 5.2 0.3 0.1 3.0 2.9 0.5 0.1 0.3 12.8
- - -

TOTAL ALL TRAFFIC 54.2 0.2 0.1 0.1 0.7 6.6 0.4 0.2 4.9 11.5 1.3 0.5 0.7 81.4
i c .

p Dedu t e , f ro. Cn..t .. .e ... ,e t . . a ..e..t e C..a.t .e u.t. .. ..w.,i ... d in Arr i ve a t 1,awieli.sian.4 Traf f le. ,'

f SOURCE: Ref. 7
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TABLE 3.2
!

L LPG Shipping through the Delaware Riveru

-r

; .[-
.

i

1980 No. of Ships Total Tonnage,

'i
i

Butane 9 95,569 -

'

' {. Butadiene 12 34,295
*

. _ . _ Propane 2 45,675~ ~

f 175,629
i-

- 1981 No. of Ships Total Tonnage,

'
_..

. - Butane 8 78,140
.

i Buta' diene 6 37,110,

'

.

Propane 3 50,631
O*
'~

165,881

1

I
.

- - Source: Poten and Partners, Inc. data provided by PSEG.
i' (See Appendix B).
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A summary of the hazardous material traffic past Artificial Island.
r.
| 1s provided in Table 3.3. The average lot size data for most

commodities in the table were obtained from the earlier ADL report. !

{ Some of the numbers in the table were cross-checked with other sources,
and in case of discrepancies the numbers which would overestimate the

-| risk . were selected. For example, the U.S. Coast Guard reported the
number of LPG ships in the past three years to be:

; { 1980 14-

1981 15-

r--
~~~-

1982 4 (as of 11/18/82)-
,

i

These numbers were slightly smaller than those provided by Poten &
[ Partners. So the Poten & Partners data are used in this report.
! Similarly,'the number of ships classified as carrying oil in the

;
7 Philadelphia Maritime Exchange Register for 1980 is at least 2058; a
'

large number of entries did not have any commodity identified. This..

. . number is lower than 3030 ships carrying oil (crude oil and fuel oil) as
i per Table 3.3.

.

The total number of vessels carrying hazardous material past the,

Artificial Island in 1980 is estimated to be 4089 which is about the
same as that estimated for 1972 in the previous ADL report. [Ref. 1].

c : Looking at the near future, there are no dockets / proposals for
construction of an LNG terminal on the Delaware River, according to the
Department of Energy, Federal Agency Regulatory Commission. The traffic

in general has been reducing in the river; the number of pilot
assignments, according to the Pilots Association for the Delaware River

~

and Bay (Capt. Robert W. Baily), has reduced by 15% since mid 1979.
! [ However, in the future there may be a substantial increaue in the coal

craffic. For example, the Conrail facility may be upgraded from 3
j million cons per year to 15 million tons per year.- According to Capt.

Bailey, this coal may be loaded in 40' draft ships in Philadelphia and.

topped off to a 55' draf t by barges accompanying this ship outside the#

(, river. Although coal is not a ' hazardous substance, the increased

}. i

...

A Arthur D.Ilttle,Inc.21
_
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[ TABLE'3.3

Hazardous Material Traffic Past Artificial Island-19809

I
lNumber of Average Annual 2

. Vessels Lot Size Tonnage
I (thousands of tons) (millions)

TM:
''

Foreign Crude Oil 880 49 43.2
Domestic Crude Oil 120 25 3.0
Fuel Oil 650 25 16.4
Gasoline 260 25 6.6-

8Butane 9 11 0.18
Propane 2s 23 0.046,_

-f TANK BARGES

Crude Lighters 1,380 5.8 8.0
Jet Fuel 285 1.4 0.4.

Sulfuric Acid 125 0.8 0.1,
,

OTHER

Ammonia 16" 75 o,1i
Nepthe 230 18

,

0.1
0.5

Benzene & Toulene 10 tu,

i Liquid Sulfur 20 10 0.2
Basic Chemicals 70 10 0.7
Kerosene 20 10 0.2

: Lubricating 011s & 130 10 1.3
: Greases

Asphalt. Tars a 70 10 0.7
Pitches-

5- Butadiene 12s 3 0.0348

i

r - 1 ADL 1974 report. [Ref. 1]

2 Corps of Engineers, " Waterborne Comunerce of the U.S.,1980," Delaware
River Trenton, N.J., to the Sea (adjusted, as shown in Table 3.1).

,

8 Poten & Partners (See Appendix B).

i
' '' Philadelphia Maritime Exchange - 1980 records.

! 3 Captain of the Port, U.S. Coast Guard.

!'
, .

,

'

l
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traffic of. large coal carrying ships and barges will need to be
monitored because it can adversely affect the probability of collision.

I- A survey of the chemical facilities along the Delaware River was
conducted by PSEG, as shown in Appendix C. The results of the survey,

- summarized in Table 3.4, rhow that only one facility, the Sun Gas
Terminals and Storage (PA). Inc., of Wayne, Pennsylvania, anticipates

-[
~

any increase in the traffic of LPG. The amount of. - increase was,
however, not specified.'

,

?-

( 3.1.2 Accident Data for the Delaware River
'

The accident data for FY79 and FY80 were obtained by analyzing the
1982 version of the U.S. Coast Guard Marine Casualty Computer tape.- The
accident files for each incident thus identified were examined by PSEC

[ to remove those incidents which are not applicable because they involved
'

''

small vessels which are not representative of large ships under con-
sideration [Ref. 4]. . Table 3.5 shows the serial numbers of all
applicable collisions in the Delaware River in the following seven
. categories:.-

! -!.
'

'

1. Meeting situation

2. A crossing situation

| 3. An overtaking situation
4. An anchored or moored condition

4

5. Fog

6. Docking or undocking operations;

! 7. Not otherwise classified.
l

| We identified, at the same time, all collisions with fixed objects
for use in determining the probability of collision with fixed objects.,

in vicinity of the HCGS, as discussed in the next subsection. The

| serial numbers of these type of collisions are also provided in Table
j. 3.5.

The number of collisions with vessels thus obtained was added to
'

the number for FT69 through FT78, obtained from the PSEG report [Ref. 3]
| on monitoring of LNG and LPG shipping and construction activities in the'

Delaware River, November 1980, to give the total number of collisions
| with vessels over the years 1969-1980:g

I
s,

, a[
"

A ArthurD.Uttle,Inc.
. 23
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TABLE 3.4

Results of a Survey of Chemical Facilities

:
i

I
- Capability to Sun Sun Cities,

i receive Texaco (Marcus Nook) (Wayne PA) BP Getty Mobil Services
j'

i e Propane No Yes Yes No No No No .

j e Butadiene No No No No No No No
4 e Butane No Yes Yes No No No' No ..

e Vinyl Chloride No No No No No . No No
,

! e LNG No No No No No No No

i.'.
'

One LPG
|- Ships in 1982 No 50M DWT No No No No No
j

s. Plans None None Increase None None None. None

[. ' eg
'

\Y
* Both Marcus Hook, PA and Paulsboror. NJ.,

j Source: PSEG Survey.
|

|
i
|,':-

h
'

!. P .
> c .
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TABLE 3.5

. , . Serial Numbers of Accidents of Interest in FY79-FY80
!

_

Collicion with Another Vessel

i i

FY79 FY80
,

"
91724 02782t.

-'

92484 03404
, i

92579 03842
-

' - -
94593 05160 -

94671*

r
'

a

J

'
Collision with Fixed Object

.

FY79 FY80

91788 02412

92596* 02418**'

93174** ' 02709
.

94601** 03630
94606 k* 03827

04975

05148

05150
..

'
- *

Collision in fog

{ **

i Involved moored ship

,

i Source: U.S. Coast Guard Marine Casualty Computer Tape,1982. '

t

i

'

25 d Arthur D.Little,Inc.,
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Number of collisions in FY79-FY80 9

Number of collisions in FY69-FY78 21 (including accidents
F involving moored ships) i

,
-

b- Total number of collisions 30,

.I The shipping activity in the river was quantified in terms of
I

\" ' number of one-way trips. For years 79-80, the total number of one-way
[ . trips of tankers, dry cargo and passenger ships of greater than 18 ft.,

draft was 14,498, according .to the Waterborne Commerce. Since 94,665

. f.-
cumulative trips were made in years 69-78, (the PSEG Report, Nov.1980),
the total number of one-way trips in the perf od covered (1969-80) wasa

109,163. The' cumulative collision race, assuming that the river is
3..

;(. about 100 miles long, can then be calculated as:
i

Collision rate per ship-mile 30=t.
.j 109.163 x 100

2.7 x 10'0=
,

This number is used in calculating the probabilities of various
i' ship related accidents in Sectior. 2. The collision ~ rate ~ for ' a - ship -,

carrying LPG will be slightly smaller than this (i.e. 2.3 x 10-6),
because one of the collision incidents included in Table 3.5 occurred in
fog, and four incidents in earlier years involved moored ships, both of.

'

which are unlikely events for an LPG vessel because of U.S. Coast Guard
I regulations [Ref. 8].

l.
: 3.1.3 Raamable Objects in the Vicinity

.

},

' In order to update the probability of a ship of over 18 feet draft,

colliding with a rammable object in the vicinity of 'the Hope Creek Power
r

!L plant, we performed the following tasks:
L.

The number of raamable objects in 18 feet or greater depthe

j . within the 24 mile =one of interest (12 miles upstream and 12
| miles downstream of the plant sita) were counted from NOAA

Navigational Charts of 1980 [Ref. 9].

e The 24 mile zone of interest, from the Delaware Memorial

Bridge South of Wilmington, Delaware to the Ship John light in
! J

the Delaware Bay, was meticulously surveyed by flying over the
"

river in a helicopter,

i

26 d ArthurD.Little,Inc.
.
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We found that thore are only two rammable objects in the vicinity
'

of the Hope Creek Plant; Tower .97, which is about 9 miles up-river of
'

the Hope Creek Plant and a partially submerged shipwreck about 4.5 miles
'

up-river of the plant.

I

The NOAA charts show that there are at least 100 ransnable objects *

elsewhere on the Delaware River (including piers and ~ docks) which large.
ships can strike. The above objects represent just two of them. :The'

| probability of a ship striking either of these = fixed obj ects was
obtained in the following manner.

,

., ,
, ,

The information en collisions with fixed objects for yearse
/a'

1979 and 1980 was obtained from the U.S. Ceast Guard sccident
/ -casualty data, as shown in leble 3.5. '

.

The number of one-way trips was obtained from " Waterborne-e

Consaarca" a~s shown below:
,

'

TABLE 3.6-

Delaware River One-Way Traffic in Tankers, Dry Cargo, and
Pacaenger Ships of Greater than 18 ft Draft

*

(Source: " Waterborne Copsserce") \
Year: 1969 1970 1971 1972 1973 1974

One-way trips 9744 10151 9258 9553 9858' 9086,

Year: .1975 1976 1977 1978 '1979 1980
One-way trips 8671 9559 9300 9485 7789 6709

''Average One-Way Trips = = 9100
12

* At each oae-way trip representing a distance of about 100 miles,
the average annual exposure of traffic of large ships on the Delaware

5*

River will be 9.1 x 10 . As can be seen from the PSEG report of
November 1980 [Ref 3], this figure is almost 4% lower than that two

i years ago. This reflects a significant drop in traffic in the past two
years.

E
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[ . The rate of a ship ramming an object in the vicinity of the power<

plant can be'obtained by: I
it'

|
I '

. No. of collisions with fixed objects
Rete of collision per. in a given period in Delaware River

r- fixed object per passage (Number of one-way trips in that=

| period X total number of fixed
'

objects in the river)

l. For 1979 - 1980. this number is found to be:
!-

Rate of collision = 9.0 x 10=

14.498 x 100

[ 'Using the data provided in PSEG reports (Refs. 3 and 4], che
'

cumulative rate over 1969 - 1980 period is found to be:-
.

.}.
*

Rate of collision = 3.4 x 10'0=

109,163 x 100-

.

j The rate of collision per passage in a catchment area can then be
obtained by multiplying the abva rate by the number of fixed objects in-i

the catuament distance.- The corresponding rates of collision for a ship
carrying LPG are lower (i.e. 5.5 x 10-6 and 2.6 x 10-6 ,,,,,,ggy,7 )i 7
because the collision incidents used in calculating the above numbers

,

' include those which involved moored vessels - or those which occurred in
' fog. Due to U.S. Coast Guard regulations, both of these are unlikely

-I events for a ship carrying LPG [Ref. 8].
i ,

3.2 Updated Reaulations
, t;
4 3.2.1 LPG (Liquified Plaimnable Gas) Shipment

(- ~An ' updated version of the U. S. Coast Guard Publication titled
L I '' Procedures for the Movement of. Liquified Flammable Gas (LFG)" was

. procured from the Captain of the Port of Philadelphia. This publication

[Ref. 8] describes the following topics related to LFG shipment:
'

.

>e e .

J.
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{- e General Requiraments;
e vessel Documents;

[ e.. Transit Restrictions;

e Anchorage;

Vessel Transfer Operations;. , o
-

e Facility Operations; and

e Energencies.
|

'

As we mentioned in one of our earlier reports [Ref. 2], liquefied -

- gas carriers operate in U.S. Coastal Waters under very strict -
I

supervision of the U.S. Coast Guard. In the section of river adjacent
to the Hope Creek Generating Facility, the tanker will be moving in the,

I channel at all times under Coast Guard escort. In particular, in this

section of the river, the liquid gas carrier:

1- e- will not be moored
,

J e will overtake or be overtaken by other ' ships only in
'

s

certain areas and only after notifying U.S. Coast Guard
' '

will not meet other ships at bendse

vill meet oncoming ships only if the ground speed ofe

either vessel does not exceed 10 knots
.

will not itself exceed the speed of the U.S. Coast Guarde

escort vessel

will only transit if visibility is two miles or greater le

i

o will only transit with tug escort

i o will be in continuous cosmiunications on two radio
t channels

{' will be U.S. Coast Guard supervisede

:
e will be required to ensure that the vessel and its

[ aachinery, all cargo handling equipment, and gas detection
equipment are in proper operating condition. If no such

t' message is sent, the ship will be boarded by the Coast Guard
for inspection of vessel's seaworthiness.

r
.|-
.

l' A Arthur n Uttle,Inc.
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I These regulations differ a little from those provided in the
'

j . previous report:

A
'!- e Southbound vessels are allowed to overtake in Liston Range

north of buoy "N34" which is -in vicinity of the Hope Creek
Plant-,

.Instead of a restriction on the relative speed with respect toe,

I an ' oncoming ship, the new regulation restricts the speed of
| both ships
i (-

I The new regulation restricts the speed of the LFG ship to thate

of the U.S. Coast Guard escort vessel instead of 12 knots as..

was reported earlier

q These changes are not expected to change the method employed in
*

-I calculating the probability of an LPG tanker having an accident and that
;

of a fisemable vapor cloud affecting the HCGS.,

i
i 3.2.2 Explosive Anchoraze

f
~

The nautical chart for the Delaware River in the vicinity of the
Hope Creek Plant provided by NOAA, (Chart No. 12311, 1980), shows ani

; explosive anchorage, called Explosives Anchorage 2, next to Artificial
! Island. According to the U.S. Coast Guard, this anchorage has not been

; used in recent years. Also, as shown in Appendix D, a request has been
=[ - filed in the Federal Register of September 27, 1982, to prohibit ships
-

carrying explosives to anchor at Anchorage 2. Thus, .this potential
'b source of risk will be eliminated.

,

3.3 Updated Accident Consequences

3.3.1 Intake Blockage

The analysis on blocking of the intake structure provided in the
1974 ADL report [Ref. 1, Chapter 6 and Appendix 6] was updated to
reflect:

y
'- e 'a reduction of service pumps from 8 to 4
'

e a design low-low water elevation of 76.0 ft.
-

e additional information on the performance characteristics of
: I' the water pumps

L.
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'{ revised criteria regarding water flow rates for safe plante

-operations
.

The results are expressed in terms of the minimum allowable

unobstructed cross sectional area for flow (A ) and, its equivalent, theg

maximum tolerable fractional blockage (MTFB) -of the unobstructed cross
2F sectional flow area at the access to two bays (360 f t ) under normal

8 operating conditions for safe, reliable pump operation at the flow rate
conditions established. The table below summarizes these results:

Criteria A (ft ) MTFB4
2 operating pumps 8 16,500 spa / pump = 33,000 spa 14.3 0.960

[ 4 operating pumps 9 16,500 spa / pump = 66,000 spa 28.5 0.921
'

.i

The main difference between the current calculated results and.
'

those made previously derive from the fact that the net' positive suction
~

head. (NPSB) requirement of the pump (21 ft at rated flow rate) does not
.

'- provide the - ultimate . limit to safe, reliable operation. Rather the
r

3 appropriate criterion is a water level at the pump inlet sufficient to
; keep the plane of the bellmouth submerged. A minimum depth of

,i submergence of 1.75 f t ' has been assumed in the above results.- The
. revised analyses and calculations in support of the results presented is
i,~

.provided in Reference 10.[

; -In the above analysis, two cases have been considered; only two
4 pumps operating and all four pumps operating. Under normal

-

circumstances, the HCGS can operate and reach cold shut-down with only,

j two pumps operating because the cooling tower can provide additional
cooling. Thus, a potential risk will be posed only if a barge or a ship

'

. blocks more than 96% of the intake area. In an extraordinary situation

f' in ~which the plant is experiencing an emergency which prevent the
i! coolleg tower from operating, at the same time as when tiocking occurs,

I a hot shut-down will be necessary, and all four pumps will be required
q- to operate. In that case,-the maximum allowable blocking will be 92.1%
j' of the intake area. However, such coincidences are considered unlixely..<

f: As mentioned in the 1974 report [Ref. 1), the degree of blockage of
f
L- the intake area would require a vessel, the draft of which is equal to'

,

1
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or shallower than the water level at the intake structure, to penetrate
up.to the intake structure without grounding on the dredged side slopes,

b turn parallel with the intake opening, and in the case of those vessels
with drsfts shallower than the water depth, sink immediately in front of ~

[ and clcse up against the intake opening. This would be impossible
'

because:
_

A conventionally-shaped ship has sufficient curvature at thee

bow and stern not to block so much of the intake area ',

A barge usually has flat rectangular sides, but it has to bee

.
shorter than 125 ft to be able to maneuver into an appropriate
position, and longer, than 90 ft to block three of the four

'

intake bays. To our knowledge, no barge operating in the
i Delaware River meets these size restrictions. [Ref. 1]
4

In the previous report (Ref. 1], we had mentioned two design
'

. featuren of the intake structure which would essentially preclude the
possibility of blockage under any conceivable situation. These design

.[ features are the fish escape area and the marine dock bumper. According
I to PSEG [Ref.11], the current design incorporates the fish escape area

and dolphins (made of wood) located about 2 ft from the inlet. Thus,

the argument against the blockage of inlet presented in the earlier
report is still valid.

| 3.3.2 Ransning of the Intake Structure

'

In order to update the analysis perfor. sed in the earlier ADL report
to' estimate the effects of a ramming ship on the intake structure, we

7 studied the most recent- river bathymetry and NOAA charts- [Refs. 12 and 9
l' respectively] in vicinity of the structure and calculated the closest

distance a ship could come before grounding. The method followed was
I

'

g essentially the same as the outlined in Appendix 4 of the earlier report
,

. [Ref. 1].
-

{ '

t Tables 3.7 and 3.8 summarize the results of the analysis performed
for mean low water condition. The tables show that, irrespective of the

-
mechanism considered in estimating the grounding distance, a ship with a
displacement of 2,000 tons or more would get grounded at least 400 ft.

,_

__
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. TABLE 3-7

Transit Length in Grounding by Vertical Translation
. a

s

. Ship Estimated Transit Length Distance,

Displacement Speed Draft - in Grounding-d From
. d/L

-

(Tons) (Knots) (Ft.) (Ft.) Intake (Ft.)
- - 2,000 10 12 445 450 1.85
~

5,000 9 16 361 900 1.13-

10,000 8 20 285 1,300 0.71
. 20,000 7 25 436 3,500 0.87
' 40,000 6 32 320 5,200 0.50

80,000 5 40 222 6,800 0.2S
r .-

L = ship length.
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' ' TABLE 3.8 )

- Transit Length in Grounding by Displacement of Botton Material

.

- .-

Ship Estimated Transit Length Distance
Displacement Speed Draft in Grounding-d From d/L

- (Tons) (Knots)' (Ft.) (Ft.) Intake (Ft.)
'

2,000 10 12 362 540 1.50 i

5,000 9 16 398 900 1.24
-

10,000 8 20 410 1,200 1.02.

20,000 7 25 559 3,440 1.18
40,000 6 32 563 4,950 0.88

:80,000 5 40 562 6,440 0.70
t

- |' L = Ship length.

, . _
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from the intaka structure. These vessels would be able to reach the
- structure at_ higher _ water levels, but, as argued in the earlier report
[Ref.1. Subsection 6.3], even large vessels may not be able to damage
the structure to an extent that would cause blockage.

.- . In collisio.ns of
two bodies with very different relative strengths, the weaker body,

absorbs most of the energy. Consequently, the vessel will get damaged
auch more severely than the intake structure. And, since the exterit of; ..

blockage required to harm the functioning of the plant is so large (96%I

, .. as calculated in the earlier subsection) that the resulting rubble and.

i
- !. debris from structural failure and deformation of vessel components will

1

not be able to preclude safe operation of the plant.
|r

[ |3.3.3 Vapor Dispersion,

li ' The original downwind hazard zone estiastas made for evaluating 1

I potential risks to the BCGS from an LPG carrier accident in the Delaware

7_ River are now considered conservative. As aussnarized in Appendix A. )
I. acre recent advances, both from more realistic heavy gas dispersion

{
- modeling and experimental observations, indicate that, for larger ;

; spills, gravity spreading will produce a wider vapor cloud which will
disperse in shorter downwind distance. At the present time, data are

, not available~on a large enough scale to distinguish between the several
different models currently being used for hazard zone prediction.

*^

However, all acceptable models suggest that maximum down wind hazard
zones from " worst: case" large spill of liquified gas on water will be in

~

;: the range of 2-11 miles. Therefore, the catchment distance of 22 miles

(2 x 11) used in estimating the possibility of a flansnable vapor cloud |,

. reaching the HLCS site is quite conservative.

J 3.4 Storane and Transport of Chemicals on Site.

I The major hazards that may result from accidental spills of !i

chemicals stored and transported on site are as follows:

Explosion and flammability hazards resulting from release ofe

hydrogen and propane;
P

t

Thermal radiation hazard resulting from fuel oil spills; and[ e

'!
!
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Toxic vapor dispersion hazard due to spills of sulfuric acide

and sodium hypochlorite.
r

.| In the following sections, we have given a brief ' discussion of
. - hazard assessment modeJs. used to determine the consequences of

! accidental release of chemicals stored and transported on site.

3.'4.1 Explosion Hazard,

i
! An explosion is the sudden release of pressure without regard to

the source. The resultant pressure discontinuity or shock wave moves<

j away from the source at a race determined in part by the pressure
. differential and in part by the properties of the material through which

|. it propagates.- S pressure differencial across the shock and the wind
generated by the blast produces an unbalanced force when the wave passes

i a target. The biological and structural damage from an explosion can be
estimated by computing the instantaneous overpressure created by

'

=i. explosion,
l

In the event of a highly unlikely blast which is modeled as an-

I
I

equivalent low yield detonation, one can express the energy released as
a TNT equivalent charge, and thus utilize the extensive overpressure

( data available for TNT explosions. This is accomplished first by
I comparing the energy released by unit mass of a vapor cloud with that of

.

unit assa of TNT, while taking into consideration that only 2% to 10% ofr
1

-! the cloud will detonate (because of the narrow detonability limit of
most gases in air). Secondly, we utilize the overpressure data compiled , )

,

from measurements .on TNT explosions, given as a function of an,

appropriately scaled distance. The distance at which a specified
overpressure is produced is computed using the following equation:

,,

l/3); D=DW (3 1)
S

where D = scale distance for specified overpressure3
j- W = TNT equivalent charge

7 Utilizing this method, we can obtain good estimates of the overnressure
[ experienced in the far field. The far field region is of greater

36 ',
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i interest to us because a small pressure rise may be sufficient to cause

failures of buildings and structures. The overpressures obtained using
j this procedure in the near field would be overestimated.>

' Hydrogen is - stored in twelve boctles of 56 cubic foot capacity
.t under a . pressure of about 2000 psig. These bottles are installed

horizontally in three separate manifolded banks located outside the
, turbine building. Accidental releases of hydrogen pose both explosion !

and f1====hility -hazards. The hazard distances for our explosion of
_[_ hydrogen contained in a single bottle are indicated in Table 3.9. Also

! indicated in Table 3.9 is the type of structural damage experienced by a
specified overpressure. It is seen that an overpressure of about 3 psi! ,..

! .(sufficient to cause structural damage to concrete structures) can be
generated at distances of about 43 ft from the source. Overpressure of .,

., 0.5 psi can be experienced at distances of about 168 ft from the source.

- Propane is stored in a 47 gallon capacity container outside the
auxiliary boiler building. It is estimated that the maximum quantity of

..
propane stored is about 200 lbs. The explosion hazard distances for an
instantaneous release of 200 lbs of propane are also indicated in Table

$

3.9. An overpressure of about 3 psi can be experienced at distances of
up to 60 feet. Since the auxiliary boiler building is in the immediate,

- vicinity of the propane tank, severe structural damage to the building
'' walls can be expected.

3.4.2 Thermal Radiation Hazards

There are two sources of thermal radiation hazard. Upon immediate

ignition, hydrogen can burn in the form of a rising fireball and radiate,

thermal energy to the surrounding objects. A spill of fuel oil, upon
''

ignition, can result in a large pool fire. In order to determine
I thermal radiation hazards, the size, -shape and thermal radiation'

4

; characteristics of the resulting fires must be deteruined. Further, a
-

- criterion must be established to determine the damage resulting from,

thermal radiation...
;

i The thermal radiation from a fire may cause burns on bare skin if '
.-

l. the intensity of radiation is sufficiently large and if the exposure is
i

! (
! !-
, .
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TABLE 3.9

EIPLOSION HAZARD DISTANCESr
-

l'' Distance from the '

Overpressure Structural Damage center of explosion )'' (psi)
k'

(ft)
Hydrogen Propane<

15 Severe structural damage 18 23r

(Nearly 90%)

5 Shattering of non-reinforced 29 437.-

{'- concrete walls, 8 to 12 inches
-

thick

f' 3 Concrete cinder block failure 43 59
I

1 Failure of wood siding panels 92 126
,

I
0.5 Shattering of glass windows 168 235

,-

.

I
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b of sufficient duration. Burns caused by the heat from fires are

- commonly . classified as first, second,. and third-degree burns. The

first-degree burns. involve only the outer layer of the skin and are.

"

characterized by abnormal redness.. Second-degree burns penetrate more
deeply into the skin and produce blisters. Third-degree burns are the,

most -severe, and penetrate down to the subcutaneous fat, causing-

7 permanent tissue damage.
!.

In_ general, damage to -skin exposed to thermal radiation depends on
the intensity and duration of exposure to the radiation. The data ofr

, t
- ; Buettner [Ref.-13] obtained by having volunteers expose their forearms

to varying degrees of thermal radiation indicate that threshold pain is,-

-[ felt by human beings when the average temperature of 0.1 ma depth of
skin increases to 45'C. Buettner's data for severe pain can be_

q correlat;ed with reasonable accuracy by:
g

( T, = (35/I)4!3 (3.2)
j- ,
; where T = time for feeling severe pain in seconds-

p
I = intensity of thermal radiation, kW/ae

~

Mehta, Wong, and Williams (Ref. 14] concluded that the severity of

} the burn depends on the energy absorbed af ter the skin surface has
I- ! reached a temperature of 55'C. Mehta et al also indicated that

irreversible damage occurs to the skin protein collagen when 80 kJ/m of
( energy is absorbed after the skin surface temperature reaches 55*C.

Buettner's data for severe pain and for Mehta et al's data for severe,

'
-i burns are indicated in Table 3.10 for various intensities of steadyi

state thermal radiation. In obtaining the results of Table 3.10, no

allowance was made for protection of the skin by clothing, nor for the
skin being cooled by convection due to wind or action and perspiration.>

For ~ times of exposures greater than about 100 seconds, the natural
.

cooling will be significant, and, therefore, the time for burns will be*

,- longer than those indicated in Table 3.10.

I The United States Federal Safety Standards for Liquefied Natural
Gas Facilities (49 CFR, Part 193, 1980) suggest an acceptable level for-

I- 2human direct exposure to thermal flux of 1600 Btu /hr ft (5.0 kW/m ),
; -

i
.

'

..
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Ji TABLE 3.10

TIMES FOR SECOND-DEGREE BURN INJURY,

|-

Intensity of Radiation Time for Time For.g 2Severe Pain Severe Burn
kW/m b Beu/hr ft Seconds Seconds

1 300 115 663.

h
2 600 45 187

t

I
. 3 1,000 27 92!.

4 1,300 18
'

57
i

!
5* 1.600 13 40

.p..

I
6 1,900 11 30

'

~8- 2,500 7 20

**
1 . 10 3.200 5 14
|

12 3,800 4 11
-<

\

.

}

t '

') - 1
See Buettner (Ref. 13],

See Mehta [Ref. 14]
.

3 *
Criteria chosen for injury

**
r. Criteria chosen for fatality
:

.

I
.s

I

k.

-
-
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I
.At this level, exposure time on bare skin before unbearable pain is-

about 13 seconds and second-degree burns may occur in about 40 seconds. 1
'

The level, at which " fatality" is likely to occur is difficult to,
i

define. .At a flux level of 3200 Btu /hr ft2 (10 kW/m'), second-degree '
> >

l burns. occur -after about a 10-15 second exposure of bare skin. In our,

2
, , hasard assessment, we are using 3200 Beu/hr ft level as the criterion

for " fatality".'

1
.

c
- The effect of radiant heat on human skin has been adequatelf

(~ documented for the case of exposure to a steady state flux in the.

i
'

previous section. In a steady state thermal radiation, the duration of
4

p- - exposure is the only relevant parameter. For rapidly changing thermal
I- flux (such as the radiation from a rising fireball), the duration of

c, exposure is only a few seconds and the definition of a hazardous
.

i exposure zone requires a detailed examination of the temperature
response of the human skin.

I- The effect of a thermal dose en human skin is to bring about_a
. , _ , _

"g. thermal denaturation of skin proteins in the epidermis, or outer layer
i and to destroy the call structure and collagen protein in the underlying

. dermis layer. The severity of the burn depends on the extent of_

destruction of the tissues. A " Critical Energy Model" was developed to. -1

correlate the results of experimental data on pig skin, and it has been
' '

verified on human tissue.
,.

'

The critical energy model assumes that the severity of the burn
.I depends upon the amount of energy that is absorbed by the skin af ter the
i

surface temperature reaches 55'C. If the amount of excess energy is
# 40 kJ/m , pain or mild second-degree burns will be experienced. For an,

'

additional exposure of 80 kJ/m or more, a blister or severe
second-degree burn will become evident. Finally, for an exposure ofe

'

2: greater than 160 kJ/m , severe third-degree burns will result in
- permanent injury. By computing the time history of the incident thermal I< ,

l( , radiation and coupling it with the temperature response of the human
'
'

skin, the extent of the damage may be determined.
I

L ,

.

-
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. An' unconfined volume of an initially pressurized flammable gas
. (such as hydrogen or propane), if ignited, can burn as an unsteady
turbulent

..

diffusion flasu in which buoysney is induced by the burning,

process. In case of hydrogen, the existing buoyancy is enhanced by the
burning process. The ambient air .is entrained at the edger of the
burning cloud and thus increase the size of the cloud. The cloud also
rises en masse because of buoyancy induced forces. This type of burning
of unconfined vapor clouds is called a " fireball". The duration of the.

fireball is typically of the order of seconds because oft rapid mixing,

I with' surrounding air. However, during this short duration, the objects
and personnel in the vicinity of the fireball are subjected to intense

f thermal radiation. We have used the unsteady thermal radiation
criterion to determine the thermal radiation hazards posed by accidental -

' , ' release of hydrogen stored under pressure.

Our calculations indicate that the maximum diameter of the fireball
] resulting from the failure of a single hydrogen bottle is about 33 ft.

*

The fireball reaches a height of about 55 ft and the duration of

' . ' combustion is about 11 seconds. The thermal radiation hazards for
12

serious burn injury extends to about 25 ft from the location of the'

release. Personnel in the immediat's vicinity of the fireball are likely<

\
! ! to be fatally injured.

{ The maximum diameter and the maximum height of a propane fireball
'

are 92 feet and 153 feet respectively. The duration of burning is about
10 seconds. The thermal radiation hazards for serious burn injury.

,

extends' to about 40 feet from the location of release. Personnel in the,

imediata vicinity of the fireball are likely to be fatally injured.,

i ' .1

| The fuel oil tank is located in a dike. Any inadvertant spill of.

fuel oil will be confined by the dike. An ignition is likely to result,

in a pool fire of dimensions equal to those of the dike. The thermal,

radiation hazards can be determined using a solid flame radiation model.,

Our calculations indicate that the thermal radiation hazards for serious
burn injuries are limited to about 30 ft from the dike edge. The zone

j for fatal burn injurie.s is limited to the immediate vicinity of the,

'

fire.
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3.4.3 Vapor Dispersion Analysis
a

In the absence of immediate ignition, the released hydrogen will |

[ disperse in the atmosphere. The extent of dispersion will depend upon
'

the atmospheric stability, wind speed and the source release rate. In
] case of hydrogen, buoyancy will give rise to a eignificant plume rise

.

.
and thus will affect dispersion. At lower wind speeds, the plus rise

' - will.be higher.
.i-

i

The plume rise is given by [Ref.15].
e

:

! ~Z(I) = 1.6 F U I (3.3)p W
- are F

p = initial buoyancy flux

= VgA/st

V = initial volume of gas

t = duration of release,

3 = acceleration due to. gravity
I

t = 1 - p /p , = density defecty
'

U,= wind speed't-,

- I = downwind distance

If we assume that the hydrogen contained in a single bottle is
released instantaneously (say in 1 second) and the wind speed is 4.5
aph, equation (3.3) will predict that the puff of hydrogen will rise to,

the following heights:
.

'
r downwind distance 150 ft height 160 ft,

downwind distance 300 ft height 260 ft
>

downwind distance 500 ft height 380 ft
.

4

! The dispersion of the instantaneously released puff is given byt

l !

- ! E "2"

T * 1/2 Z(x)-

C (3*4)
c " (2w)3/2 a

e "y's *'"
., x
L.

where Ce = maximum ground level concentration
,.

Q = released mass of hydrogenw, T
,

a,,a a,,= dispersion coefficients in axial, lateral and verticaly
] directions

*

| 1.
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f- Our calculations , indicate that the maximum ground level
~

'

'

concentrations are well below the lower flammability limits (4% by
'T volume for hydrogen) for both near neutral and stable atmospheric )
!

weather conditions. ',
!.,

Propane is stored under a pressure of about 8 atmoss.heres. Sudden4

release of pressure (tank rupture) rill result in a flash vaporization.
1

F Nearly 37% of the 200 lbs propane scored in the tank will vaporize I
I

instantaneot.aly. The vigorous boiling process will also result in the
p entrainment of the remaining liq id fraction into the vapor cloud. The
! initial density of the vapor cloud is such greater than that of ambient

air and therefore the dispersion is dominated by the gravitationalg

| effects.

The lower flammability limit for propane is 2.1% by volume. Since(
) gravitational effects dominate the dilution process, the dispersion of

the vapor cloud will take place at ground level. Our calculations,

t indicate char. a concentration of lower flammability limit is reached at,

: a downwind distance of 220 feet. The asximum radius of the vapor cloud,

is about 100 feet and occurs at a downwind discence of 120 feet.,

Sulfuric acid and sodium hypochlorite are nonflammable. Therefore.; ,

[ spills of these chemicals will result in an evaporating pool and
represent a toxic vapor dispersion hazard. A 5000 gallon spill of these

$ chemicals will result in a pool of approximately 200 ft in diameter.
'

t

The dispersion of emanating vapors is governed by the prevailing wind
f speed and atmospheric stability conditions.,

i -

| The vapor pressure of sulfuric acid is about 0.001 net of mercury.
Therefore, a 200 f t diameter pool of sulfuric acid will result in a,

i

source strength of about 1.5 lb/hr at a wind speed of 11 mph and less
,

: than 1 lb/hr at a wind speed of 4.5 mph. The immediately dangerous to
t life and health (IDLB) level for exposure to sulfuric acid fumes is

32 mg/m . The dispersion distances extend to about 15 ft from the poole

[ under neutral weather conditions and to about 50 ft under stable weather
conditions.

,

|
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The vapor pressure of sodium hypochlorite is lower than that of
_

sulfuric acid. Further, sodium hypochlorite vapors do not present
>I short-term inhalation hazards. However, contact with liquid sodium

'

i ~

hypochlorite can cause severe irritation to skin and eyes. Therefore,

f~ the expcaure hazard to the spill is limited to the pool size.
1
.

,
,

;
.

L
.

T

>

:

:
:

-

,.

- .

r
,

,

t..

:
;
.

;

,.

t
.

:
.

I

o

;
,

[.
t.

I
L'

'
i

.l
'

t

d Arthur D.Uttle,Inc.4

[
~~'

-..



_ _ .__ . __

.

b,

&

REFERENCES

<!
L 1. " Analysis of Potential Effects of Waterborne Traffic on the Safety

of the Control Room and Water Intakes at Hope Creek Generating
- -{. Station," prepared by Arthur D. Little, Inc. for public servicel' Electric and Gas Company, September 1974.

r 2. " Monitoring LNG and LPG Shipping and Construction Activity in the
] Vicinity of the Hope Creek Generating Station," prepared by Arthur

D. Little, Inc., for Public Service Electric and Gas Company,
October 1979.'

I 3. " Hope Creek Generating Station Monitoring of LNG and LPG-

Shipping and Construction Activities Jn the Delaware River,"
( prepared by PSEG, Docket Nos. 50-354, 50-355 November 1980.
k

4. " Hope Creek, Generating Station Monitoring of LNG and LPG-
- Shipping and Construction Activities on the Delaware River "

Frepared by PSEG, Docket Nos. 50-354, 50-355, January 1983.
!

5. "The Probability of Transportation Accidents," W. A. Brobst,, paper
} presented at the 14th Annual Explosives Safety Seminar. New

Orleans, Louisiana November 10, 1972.
'

6. " Additional Information - Nearby Industrial Transportation, and
Military Facilities," U.S. Atomic Energy Commission, Regulatory

~

Guide, No. 1.70.8, September, 1974.
(1

7. " Waterborne Commerce of the U.S., 1980 " U.S. Corps of Engineers.

2. " Procedures for the Movement of Liquified Flammable (LFG) " U.S.;

Coast Guard, Captain of the Port, Philadelphia, February, 1982..

t
.

9. NOAA Charts, No. 12311 of August 1980, No. 12312 of August 1982,
[ and No. 12304 of April 1982.
(-

10. ADL Memo to Frank Marion, PSEG, 6 January 1982.

. 11. Telephone conversation with Mike Martarulo. PSEG, December 1982.

12. Bathemetry-General Study Area, Salem Nuclear Generating Station,
;. Surveys 24, 27, 30, and 33 by Weston, conducted'between September
' 1980 - March 1982.

13. Buettnsz, K. (1951) " Effects of extreme heat and cold on human
; ! skin," J. App. Physiology, Vol. 3, p. 703.

.

J
;

,

!
%

4

A Arthur D.Uttle,Inc.
*

.( 46
L,"

~ . . - _ . . - _ . _ _ _ _ . _ _ . - . ~ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _



.

I '

.

r- .;

!?

' f.. Mehta. A.K., F. Wong er a G.C. Williams (1973) " Measurement of14.
flammability and burn potential of fabrics," NSF Grant #GI 31881,
Fuels Research Lab., Massachusetts Institute of Technology,r

j~ Cambridge, Massachusetts.
i-
~ 15. Hanna, S.R., G.A. Briggs and R.P. Hooker (1982) " Handbook on

(,
~

Atmospheric Diffusion," U.S. Dept. of Energy. Technical
: Information Center #11223.

16. Klober . G. et al., " Risk Assessment of Air Versus Other-

}. Transportation Modea for Explosions and Flammable Cryogenic
Liquids," U.S. Department of Transportation Report DOT /RSPA/MTB
79A, September 1979.,

17. National Tank Truck Carrier Association, " Annual Accident
Statistics." 1975-1979.

.

.

:
;

.

f
!

J

3
:
.

,

.

.-

I
i

f'
|
.

I
'7

I d Arthur D.Little,Inc.

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



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

-

.

d-

J' - APPENDIX A
L:

DOWNWIND TRAVEL OF VAPORS FROM LARGE SPILLS OF1

| LNG AND LPG ON WATER; CURRENT STATUS
1
- 0F PREDICTIVE MODELS

: -

- 1. Backaround

-L In 1974, an avsluation was made concerning the potential risks to.

^ *

the-PSE&G nuclear power plar.t from proposed large scale shipping
' operations of LNG and LPG on the Delaware River. The assessment looked'

at a series of " worst case" scenarios. These included consideration of>

3
, . a spill of 25,000 m of LNG, instantaneously, onto water. This

3i-j scenario is based on catastrophic failure of one tank of a 125,000 m

LNG carrier -- the largest such ship anticipated. The resultant

[ f1m===hle vapor cloud was assumed to travel downwind, toward the power
statior:. Stable atmospheric conditions and low wind speeds (the worst

. ;- condition for dispersion by atmospheric turbulence) were also assumed.
'

If the vapor were still in the flammable range when the power station

{ was reached, a potential hasard was assumed present.

The original distance estimate was based on a " point source" model

[ and, for the worst case described, a aszimum travel distance of 22
'

miles was predicted. The " point source" model was selectsd since it

j was known to be " conservative"; that is, to overpredict downwind travel
hazard distances.

[ Since the original estimates were made, considerable effort has
'

been expended by a number of researchers to develop more realistic

i models and a number of LNG spill and dispersion experiments have been,

3
! - conducted in spill sizes up to about 40 m of LNG. This report

i summarizes the impact of this more recent work on the original

| estimate.

! *
,

! .

<

'
a

t
i
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F 2.- Review of Improved Models

' 2.1 Point Source Model( )
y

|- The original classical point source model assumed that the total
quantity of LNG spilled vaporized instantly and emanated from a point

I in the center - of - ' the spill. The _ vapor cloud thus formed then was

carried downwind in the x-direction at wind speed, u, and the
' concentrations in the cloud varied in space (relative to the origin)
' and' time (from the instant of spill) as

I |

t |
- ~

1

' Is (*-"[) +k+0- C(x,y,z t) = exp -

,[ (2r)3/2 "x 'y 's | t* 7 8~ ~

4
- where C = concentration

*

x.y,z = spatial coordinates
9

u = wind speed
i t = time

,

*

Q = total LNG vapor volume generated by spill source
]., o,,c,,o, dispersion coefficients based on past experimental=

observations of dispersion of pollutants.

Since _ the pollutants are in low concentration, the dispersing
material is treated as being of the same density as air.

{ In this model, the maximum con:entration at any downwind distance,
! x, is 0

- ~
-

(2r) 3/2 , , ,( (x) =-r g ,_

'

At x=0, o also equals zero and the calculated concentration is

infinite. This is physically impossible, but for long distances*

' : downwind the acdel becomes plausible although downwind distances are ;

overestimated to some extent.
.

: 2.2 CHRIS Model'

!- The CHRIS model (Chemical Hazard Response Information System) was,

'
developed for the U.S. Coast Guard as part of a general hazard

,

f he

. . ~ . . .

'
49

' ''

f d Arthur D.Uttle,Inc.
L.

<

. . .. .- .



,
-. _-

.

.

' I) To make the model more realistic than the pointassessment prograa .

source model, the LNG was assumed to spread and boil as it was spilled._ __ _
,_

'

The boiling rate of LNG on water is known fairly well from experiments,
and the spreading rate can be modelled using well established theory.

3
r For a 25,000 m instantaneous spill, the maximum pool size estimated

just before evaporation is complete is about 1250 feet in radius.(Vari-
ation in pool radius. estimates by all the major researchers (3,4,5) g,
from 1239 to 1420 feet for this size spill.)

r. The CHRIS model then employs a vertical point source model which
assumes a vertical point source located five pool diameters upwind.

. The same point source equation, discussed previously, is applied to ths ~ ~ ~~

vertical source. In the CHRIS model, the concentrations at the spill,

point are finite and the source has an initial width approximating the
;I anximum liquid pool diameter. The CHRIS model predicts downwind trave.1.

distances, under comparable unfavorable weacher conditions, of 16.3
'

F miles.
,

!

2.3 Analytic Heavy Gas Models
f.
'

Since cold LNG vapor is heavier than air, the cloud generated from
a boiling LNG pool will tend to layer and spread laterally. As the

: i vapors six with air due to entrainment of air by the spreading motion
i.

or by atmospheric turbulent mixing, the relative negative buoyancy
I difference decreases and gravity spreading effects become negligible.
t As the. cloud approaches neutral buoyancy, mixing by atmospheric

turbulence will dominate, and the usual analyses for dispersion of,

! neutrally buoyant pollutants will become applicable.

As an improvement on the simple Gaussian dispersion models, a
i

* number of analysts have proposed models where gravitational spreading
I6)is included. The Germeles-Drake mode 1 assumes initial gravityj

I spreading of a flat cylindrical vapor cloud initially of 100% vapor

concentration and of the same diameter as the maximum boiling pool.
When spreading velocities become low relative to wind speed, the,.

,

analysis switches to a conventional atmospheric dispersion model.

,
' |,..

1

,

c .
,
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A number of models' of this type have been proposed. The major
I) . Eidsvik(0) , Colenbrander(') andsuch models are those of van Ulden*

te Reile(10) All these models result in vapor cloud concours which.

are wider near the source (for large spills where gravitational
3spreading is important; e.g., 25,000 m spills),.but result in shorter 1y

.f downwind dispersion distances. For example, the Germeles-Drake model
3predicts a downwind travel distance of 11.5 miles for a 25,000 m spill,

of LNG under unfavorable weather conditions.,

2.4 "E"-Theory Models,
t

' The overall problem of heavy gas dispersion can also be analyzed_.

by starting with the basic differential equations for continuity,,

! momentum and energy. With the incorporation of boundary conditions and

,
some reasonable approximations, these equations can be solved

III)numerically. The first such model was SIGNIT Ms mdel.

3predicted relatively short downwind hazard zones for 25,000 m tyg
'

spills. At low wind speeds -(4.5 mph), a downwind hazard distance of
about 1.1 miles was estimated. However, this model had the

f
'

characteristic that longer downwind travel distances resulted at higher
wind speeds. For example, at- a wind speed of 15 mph, the downwind
travel is about 2.2 miles.

, _ Since the original SIGMET model was developed, improvements in the

; model have been made. Current models which are all improvements on the'

original SIGMET model are SIGNET-N (Science Applicacions, Inc.,

LaJollai California). DISCO and ZEPHYR (Energy Resources Co. , LaJolla,.

California) and MARIAH (Deygon-Ra, Inc., LaJolla, California). All

these models give results similar to those of the original SIGMET.

3. An Independent Assessment of Dispersion Models

Havens (l ) has conducted a detailed assessment and comparison of-

the K-theory and several approximate dense gas models. Havens also*

chaired a recent workshop on heavy gas dispersion which was

co-sponsored by the Gas Research Institute and the Massachusetts

- - Institute of Technology (13) The panel at the workshop included Dr..

! !

'!
:
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1

i, Erank (Lawrence Livermore Laboratory), Dr. Fay (M.I.T.), Dr. Drake

-(A.D. Little Inc.) and Dr. McQuaid (U.K. Health and Safety Executive).
T' The audience included a wide spectrum of scientists from government,
I

academia and industry both U.S. and international. Discussions' -

p covered dispersion modelling as well as past and planned experiments*

-[ 'for model verification. Recent experiments at China Lake, California

and at Naplin Sands. U.K. show taportant gravity spreading effects.;

'| Additional testa to study gravitational spreading are being planned by |

the U.K. Health and Safety Executive for 1983.
.t
't

: 1 The conclusions of both the original Haven's assessment and of.the
3recent workshop are that, for spills as large as 25,000 m of LNG,

,

! gravity spreading effects are of major importance. Consideration of
'

,

Jthese effects results in a wider dispersing cloud which will be diluted
.

to below the flassemble limit in a distance less than for a neutrally

buoyant vapor cloud of the same quantity of released material..

<

7

.| While the different models indicate a range of potential hazard
'

'

zones for poor dispersion conditions, the estimates of the most recent
'

[ improved models are considerably less than those predicted by point
'

source models and by simplified gravity spread models such as the
*

Germeles-Drake model.
t t

4. Conclusion

The origin:1 downwind hazard zone estimates made for evaluating

potential risks to the Public Service Electric and Gas Company nuclear

f power plant due to potential liquefied gas carrier accidents on the
''

Delaware River are now considered to be considerable overestimates of
f distance. More recent advances, both from more realistic heavy gas

1
dispersion modelling and experimental observations indicate that, for5

j large spills, gravity spreading will produce a wider vapor cloud which
I will disperse in a shorter downwind distance. At the present time,

.

data are not available on a large enough scale to distinguish between,

the several different models currently being used for hazard zone
,

prediction. However, all those models, which are accepted in the

j f scientific community, suggest that maximum downwind hazard zones from a
3'

| " worse case" 25,000 m LNG spill on water will be in the range of 2-11

j miles. Therefort, the original hazard studies are expected to be quite
I conservative; that is, to overpredict the extent of potential hazard.

1 Arthur D.Uttle,Inc.52

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



_

. ..

'

REFERENCES TO APPENDIX A'
-[

.

2 ~ ' 1. Slade, D.B., " Meteorology and Atomic Energy", U.S. Atomic Energy--r-

.,[
-

Commission, TID-24190, p. 97 ff, July 1968.

2. .Baj, P.K.P. and A.S. Kale 1kar, " Assessment Models in . Support of,

:| the Hazards Assessment Handbook (CG-446-3)", U.S. Coast Guard,
'l NTIS AD-776617 January 1974.

I^ ~3. Raj,: P.K.P. and A.S. Kale 1kar, " Fire Hazard Presented by a -

i- Spreading, Burning Pool of LNG on Water", 1973 ' Fall Meeting,
Western States Section The Combustion Institute.

. . . .

4. 'Otterman, B., " Analysis of Large LNG Spills on Water", Cryonenics,
p. 455 ff August 1975.

f 5. Fay, J.A., " Physical Processes in the Spread of 011 on a Water
Surface", Prevention and Control of 011 Spills, American Petroleum'

;

; Institute, 1970.
,

.

6. Gernales, A. and E. Drake, ' " Gravity Spreading and . Admonpheric
Dispersion of LNG Vapor Clouds", 4th Inti. . Symp. an Transport of

| Basardous Cargoes by Sea and Inland Waterways" U.S. Coast Guard,
! Jacksonville, Florida, October 1975.

I

; 7. van Ulden. A., "The Unsteady Gravity Spread of a Dense Cloud in a

{ Cals Environment" J. Env. Sci. _2_0,, No. 1,'1980.0

8. Eidsvik, K., " Heavy Gas Dispersion Model with Liquefied Belsase",,
i D Atm. 4 Env., g , p. 1163 ff., 1981;. ' l

J

9. Colenbrander, G.W., "A Mathematical Model for the Tramient
E Behaviour ~of Dense vapour Clouds", 3rd Incl. Symp. on Loss +

[ Prevention, Basle, Switzerland, September 1980. !

r 10. te Raile, P., " Atmospheric Dispe'rsion of Heavy Gases Emitted At or.
. Near Ground Level", 2nd Intl. Symp. on Loss Prevention,

'" Heidelberg, Germany, 1977.

'$ 11. Science Applications, Inc., " LNG T r ie m nal Risk Assessment Study ,
i for Oxnard, California, December 1975. ~

,

12. Havens,- J.A., " Predictability of LNG Vapor Dispersion from'

j Catastrophic Spills Onto Water: An Assessment". U.S. Coast Guard,
'

April 1977.
._

i 13. -Havens, J. A., "MIT-GRI LNG Safety and Research Workshop. Vol. II,
-' Dispersion of Dense Vapors" GRI Report No. 82/0019.1, July 1982.
t

.

| 53'

d Arthur D.IJttle,Inc.I
;

.

ee-t, 1-- m~.- ,,,,,ew----,-w.we,-v,.,,w--.w-m-+--- ww+w.m-,-m --w-nm .,- _,_w,s,w-..-,w, ,,,w-orw-,.,r+-y.,-w.ew,-w,



.

' **.- - . -- _ ; c ' a.--.,,

4

.

i

.

- i

- APPENDIX B

LIQUEFIED GAS SHIPMENT ON THE DELAWARE RIVER7 ,

.

IN THE YEARS 1980, 1981
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MANAGER "?-4

February 24, 1982 UCETiSING AND ANM.Y3!$-7.:-
r

UCENSING AND DIVIR0i!HUti .c''

R. P. LAS -

Mr. Robert P. Douglas , gan, f n"' -
.

"'

* I:I'3./ e1902 ,
. t~ Licensing Manager IPublic Service Electiric and Gair' Companyn

; 4 Rtrut in F3La~
i -

80 Park P1 ace-

f Newark, New Jersey. Q710i.
..

- .t. .-
.

aueC W-'-- ~~ Gag. f-
- , ..

s. :cy;gEAn: L w=. ' -
, ,

.

Dear Mr. Douglas, ', "iI ' E D14]''LN@N#'Y,'.. hW..-

. .T: t %n mT.s .'
-:

. .j,i . . . .*;.
-

L.~.
. -

.:. . : : .
.

-

---,

.r.~:.31... .', . -,-

In accordance with you'r purchase ordsr.'of Juiy'... ;2,'Ti9.81, "p.1. ease lisd c.
. . . ...s - - -- ~
.

.

attached a sumanary of gas ships transiting the.D,ejavari River during , ~
~

1981. As was the caselin ou.r.1979 and 1980 suunna' rigs, the name' of the
importer of record in many. cases'was not repoi;;tedi -Jovever; it was .

.
our understanding that 'this is of little signif|icance ti-you..

'

''-
- g. .. .

The data as reported are believed to be s'ubstancially complete. .They
are based upon official data, corrected. where necessary from private

-

*

! correspondence with importers. In some e,ases, reported volumes are , -

,

estimated. We cannot guarantee, of course, that ,no'unrecorgd ship traniits
occurred, but believe that in such case 'the' number' vould be*quite small. .?~ .j'

If you have any quest. ions about the attachid jeport, please do not W aitate ";"
' ' L. - l'.''

"
'

'
- -

to contact us. .

.. .~ ,

-- -
- . ..

, .* .s> .- .
. .

Asuararydetailingthe.1982Delawar(River,transitof.,, gas, vessels . -'
"

will be forwarded you the jfirait iweepf' March".~1983. ?,TEank you 'for the- *

'

opportunity to participa'te in,'thesi.7.studiei. ? . I, ; . :,[* *, '| '**-

r ,

. m . .. : . ,. - .
r

.
. s... e

-
.rv . :~. ,

.,
- ,- .

.

- .. . , .

"

. - -i .Sincerely.
- .

"'

' 'POTEN l. PARTNERSs INC. 4

. . -
'

. s
-

r ,. .
.

M. - ~ ~
.

rzan ki ,

{ /-

i
* .

, . :

L
CJC/pr
Att. . .i

| -
-

. . . .

;
.

,

-

l
711 T)EPO AVENUE * NEW YORK. N.Y.10017 * TELEPHCWE:(212) 557-0410

.
*

TLX:222464/420811 * TWX:710 5813475.* CABLE ACXJRESS:POTENTANK,
t.

,
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Liquefied Gas Cargos Transiting the Delaware River - 1981
i

i

1- .
I

,

.

'Diccharge Quantity
Date (M Tons) Product Vessel Origin Importer,

f January -

i
. .

-
.

F.ibruary .

8 11,350 Propane Hoegh Sword Kuwait Elf / Sun

t 8 7,650 Propane Hoegh Sword Saudi Arabia * MSK/ Sun

24 3,200 sBucadiene Garbeta Netherlands Exxon

24 5,700 Butadiene Garbeta Ne therlands Exxon*i

. 24 1,900 Butadiene Garbeta United Kingdom Exxon~

I. -24 3,400 Butadiene Garbeta France Exxon

$

., .
,

:) March'

11 6,125 Butane Katrisa Venezuela Gu.4 Oil.

.
,

April'

18 10,410 Butane Hundogas Pacific' Venezuela Warren
,

, ,

.

*

May -
.

.

.,

%

'
i .

.

! _Jun1
| 10 3,970 Butadiene Pascal United Kingdom.

20 6,777 Butane Clerk Maxwell Venezuela W4rrenl * .
-

,, 25 3,019 Butadiene Nestefox Terneuzen,

|
.

,

.

*

I
i
L

j. .

f~ l
| I

-
:
1' . .

l 56
,.

'= ...%. . . . .
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[,. Liquefied Gas Cargos Transiting the Delaware River - 1981 (continued)
.

.

. .- ... . . - - . . . . - . --

.

r- .

1

.Jischarge Quantity
;,

Dite' IM Tons) Produet_ Vessel Origin Importer
!,

i

l
, .

.

. *g .

) 19 20,000 Propane Monge Saudi Arabia Sun
25 4,039 Bucediene Pascal, Netherlands - Paulsboro,

25 1,645 Butadiene Pascal Netherlandsn
-{'25 1,244 Butadiene Pascal Netherlands Paulsboro

25 1,256 Butadiene Pascal Netherlands
25 1,244 Butadiene Pascal Netherlands ** *

';,

.

-,. .
_

] "1"!.*.
. . .

. -
.

(
! Tpt. aber * '

,

9 8,245 Butane Devonshire Saudi Arabia Mitsui
i 15 5,483 Butane Devonshire Saudi Arabia Mitsui
!

.

t
r- .

( :tsber *
.

*
25 11,631 Propane Hundogas Pacific Saudi Arabia Mitsui

l ~

1

.

*

.
,

if:vember
25

,
13,000 Butane Hundogas Pacific Venezuela Warren

<.
.

.D :m ber *
.

.

10 '4,500 Butadiene Sine Maersk Netherlands
[*12 1,993 Butadiene Linge Gas Netherlands.

[.120 15,000 Butane Hoegh Skean Saudi Arabia Warren
27 13,100 Butane Luigi Lagrange Saudi Arabia Warren

,

-r

L: -

.

s

.

57
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wwEF1 CA. u J4GC.,t,aAN| ...NG ; ;,IF n.nRE W .ER .A0.' -
;,

,

'
DISGARGE QUANFITY

DATE (METRIC 'lOIS) PRODUCP VESSEL ORIGDI IM M
,

,

'

1/ 8/80 3,167 Butane Clerk Maxwell , Venezuela Gulf

1/ 8/80 3,616 Butane Clerk Maxwell Venezuela Gulf'

1/20/80 1,857 Butadiene Pascal United Kingdom Exxon
1/21/80- 2,3 19 Butadiene Pascal United Kingdom ICI

1/23/80 7,308 Butane Lincolnshire Venezuela - Warren
: 1/23/80 10,837 Butane Lincolnshife Venezuela h rren

'1/14/80 35,605 Propane Hoegh Sword Saudi Arabia Sun ,

! 2/ 1/80 8,000
'

Butane Gay rnaae Venezuela h rren
| 2/18/80 3,546 Butane Incian Venezuela hrren

2/18/80 4,489 Butane Incian Venezuela Warren-*

:

1 2/18/80 6,515 Butane Imcian United Kingdom Warren
!

{- 3/12/80 2,000 Butadiene Benghazi United, Kingdom
3/17/80 2,911 Butadiene Havfrost United Kingdom Exxon

: 3/16/80 8,692 Butane Celsius Venezuela
!

I

i 4/20/80 605 Butadiene Bow Elm thited Kingdom BP Gem.
i M- 4/24/80 1,608 Butadiene Permian Gas United Kingdon

! 4/24/80 2,500 Butadiene Permian Gas Netlerlandsj

j- 4/10/80 3,992 Butadiene Bow Elm United Kingdon BP Chem.

!
' - 5/ 8/80 12,831 Butane Discaria Libya W rren
. 5/15/80 2,271 Butadiene Sunny Duke United Kingdomg

G/ 9/80 2,263 Butadiene Sunny Duke United Kingdom
,

j. 8/12/80 847 ,Butadiene Nestefox thited Kingdom
| 8/12/80 1,041 Butadiene Nestefox ' Netherlands '

! 8/19/80 3,912 Butadiene Eirik Raude Nether 1ards M3K z

8/28/80 3,172 Butvliene Benghazi France Mitsui
! -

j 9/12/80 * 7,057 Butane Sine Maersk Venezuela Warren *

9/10/80 2,997 Butadlene Sofle Maersk Netherlands ICI

.

| -10/ /80 10,181 Butane Faraday Venezuela Gulf i

i
! 12/ 6/30 9,330 Butane Hektor Venezuela Lagoven
| 12/20/80 18),160 Propane Faraday Venezuela -

;

l I
,

f I.

a -
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APPENDIX C:

CORRESPONDENCE WITH THE INDUSTKIAL FACILITIES..r.

i.

ON THE SHORES OF THE DELAWARE RIVER
*

..

.- .
.

.-

!

-

,_

i'
,

.

k

e-

1

1..

t

-
r

;

I:
1
.

,

!

,

,

.

I
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.

F
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Septembe'r 13, 1982'

i

|

' I
: -

Gentlemen:

I The purpose of this letter is to again request your
assistance in obtaining certain informati'on needed by Public-

Service Electric ,and Gas Company to analyze the shipment of
!

, ." '

'certain types of cargo on the Delaware River. You ha"e
; previously provided this type of information in your letter |

to us. dated |.

r |.

l - Amendment No. 5 to the R pe Creek Construction Permit re- |
.

quires Public Service Electric and Gas Company to monitor
LNG .and: LPG traffic development and construction activity |r

"|-
along the Delaware River. These factors might affect the
, calculated probability of . a flammable vapor cloud, due to a

. LNG or LPG spill, passing over Hope Creek Generating Sta-
.

,

tion. To accomplish this task, PSEEG is trying to develop -i

' nformation' relating to facilities on the Delaware Riveri-

that are capable of r eiving shipments of propane, buta-
' diene, butane, vinyl oride, or liquified natural gas,
i .Hence, we are request ng that you respond to the following

questions. -

i
1. Is your facility now capable of receiving ships carrying i

-

e any of the chemicals sentioned above? !
-

I
*

|

2. How many1 ships carrying each of ~the above chemicals have i

you _ received in the past year?, What was .the size of
these_ ships?

,

,
3. Do you anticipate any. change in the rate at which you( -

receive these chemicals .in the future? Is this :hange !

[) the result of a change 'in total fuel. storage capacity or |
; a redistribution of the type of fuel stored? |

|

'4. Is there someone, other than yourself, who could be 1,

i ,
contacted in the future to discuss changes in shipping
rates at your facility? |

,

*

!

I '

-! !
' -

1___
-

60
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' 1

[ Any information'you choose to furnisil would be greatly
appreciated and would be considered confidential. The
-information will be used only in summaries .of the total'

' number of ships passing by the nuclear facility, and the
' . - . receiving terisinal will not be identified. We would.

appreciate your acknowledgement of this request and if you
| - would like to discuss this before responding, please do not
1 hesitate to call us. -

7
Very truly yours,.

i s

.

o

I
. - - ,

I~ R.'P. Douglas
1

2. Manager - Licensing and Analysis
Licensing and Environment'

| FAM: 1i
'

. , - M P82 126/07 1/2.1
.

.

J %

'

g

.

I
!
'

4 .

e

1 .

.

! .

1 .

'
.

.

.

g. . .

.!
'

mammuuan

61
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TEXACO
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TE.hCO
} U.SA.
6 AEN Ipeas tN etPTEX AO8 EME*.

L P.O. BOX 98
WESTVILLE. NJ 06093

'

ocoms-eooo; .

i
'

September 21, 1982
MANAGER,

UCENSING AND ANALYSIS
!

UCENSING AND ENVIRONMENT

R. p GLAS
I "v* W'

I Mr. R. P. Douglas
. .

SEP 231982
ger - Licensing & Analysis ,,g g |,

f P. O. Box 570 . #
Newark, NJ 07101 m gm

}. Dear Mr. Douglas: .

In. response to your inquiry of September 13,

k
~

1982, our refining facility located in Westville, NJ

f does not have and has not had the capability to receive
!

. shipments of propane, butadiene, butane, vinyl chloride -

'

I
or liquified natural gas from vessels on the Delaware'

,

River. Additionally, at present, we do not have any,

?

plans to construct unloading facilities for the above

[ commodities.
.

Very truly yours,
.

R. . FISCHBACH-

*

PLANT MANAGER
.

1 Crw_gDp

:

b ;
-

.

|
*

.
- -m

'

62
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3 Sun Gas Terminals
and Storage (P A),Inc. ,

1 Suite 12o4 '

j 988 Old EagleSchos Road
Wayne PA 19087-4C35
215 293 97o5

t

I
September 20, 1982 MANAGER

UCENSING AND ANALYSISj

UCENSING AND ENVIRONMENT

. .p g GLAS
-

1 -
~ ~

SEP 231982
v-

'
-

Mr. R. P. Douglas apu To flurgf./W[
'

- Public Service Electric & Gas Company
P. O. Box 570 ouc

,

Newark, NJ 07101 win FM
wr >

)
Dear Mr. Douglas:

We are in receipt of your letter dated September 13, 1982, where-
,

i in you ask for assistance in obtaining infonnation concerning the
shipment of .:ertain types of cargoes on the Delaware River. In your
letter you asked specific questions, and the answers to these questions
now follow:'

,

1. Our facility is capable of receiving vessels carrying
cryogenic propane, cryogente butane, and split cargoes;
of both.

2. We did not receive any vessels during 1982.
.

3. We anticipate an increase tn the amount of traffic-

through our terminal by vessel. This change is a
,.

result of new customers we have obtained and the
source of their product ts not from Delaware Va11ey.

_

4. I a:s the person you should contact both now and in
the future to discuss any possible or potential

.' changes in shipping rates at our facility.

Very truly yours,
.

.

] .

Ronald G. Raver<

Vice President

/cdc,

.-

- ..

'
: 63-
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-| % BP Oil Inc.
i P.O. SOX 428. MARCUS HOOK, PENN5RVANIA 19061 j

~ *
,

~

MANAGER l
-| UCENSING AND ANA!.YSI3 teux es.nno Tsurwowe caisu,4-seco i

UCENSING AND ENYlRONMENT ,

,
September 23, 1982*

;
~

SEP 271982
PSE & G sytatoN W

| 80 Park Plaza '
-

,Newark, N.J. 07101 ~ out - '

.COPID Y
r- ATTENTION: R. P. Douglas str v

,

> - '

; . v. .

1

Dear Sir: !
,

There have beert no changes at the BP Oil Inc. Marcus Hook Refinery -

,
Dock Facility since the previous report in my letter dated May 28, 1980,

t
'

,

However,' listed below are the responses requested to your questions:

} 1.) * Our facility is not capable of receiving ships carrying Propane,
'

Butadiene, Butane, Vinyl Chloride, or Liquified Natural Cas.

;[ .2. ) None.
!

3.) Not applicable. -.

'

!

4.) Capt. James Burroughs, Port Captain of this facility, could
be contacted in the future to discuss changes in shipping at
our facility.,

i
Also, please note that BP,011 Inc.'is the proper identification of our

company at this facility.,,

Very truly yours,.

BP OIL INC.
.

.

- .

.1 GAo
R. S. Yur- - -

. ..

. Operatio Superintendent
; L
6

.RSY:tz

.2 .

| t
*

*

i
*

.

%

|
*

- - . . - - - - -. ,,

64i
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Getty Refining and Marketing Company Delaware City, Delaware 19706 * Telephone (302) 834-6200
,

R K. Artinger. Vice Presidert Marmsfacturing Eassem Megion
* *

I -

September 20, 1982.

1

*
. .

MANAGER
UCENSING AND ANA!.YS::Mr. R. P. Douglas

LICENSING AND IHYiEDMi$.'I. T Licensing Manager
. .. ~R. GLAS,

'

Licensing and Environment Department agg ,

Public Service Electric and Gas Company " ' ' ~

80 Park Place S.EP 281982.. .

! Newark, NJ 071,01 n#ta m 'W' p-
v

Dear Mr. pouglas: our i

cort.3f*M~'

vIn rep'ly to the questions in your letter dgt

; September 13, 1982, the following answers are given:

1. We are not capable of receiving ships carrying,

shipments of propane, butadiene, bucane, vinyl
. chloride, or liquified natural gas at the Delaware

City. Refinery of the Getty Refining and Marketing
Company. -

-

2. No ships were received carrying the above chemi-
cals in the past year.

3. We anticipate no change in the next year.
'

4. All inquiries of this nature should be directed<

through my -office.
'

Sinverely,
'

e /.

i/ -( Li

Arz nye)r
.

.
.

*

y' R. K.
! -i
.

RKA/sjl
t -

I-
.

t -
.

!
_ . .

~

65
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. i' ' .@yel{y, {pelgas
'

-
,

,

_ . _ _ _ . _ _ . . ~ . _ . _ . , _ . . __ _ _ _ .~... _ . ._.. ,__ _ _ _ . _ _ _ _ .. _ _ _ .
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'

7 Mobil Oil Corporation- , . _ ,
.

. . . . ..

'I Technical Department
-

- j--j-_c. . . . .. .w . ._ .- -

. September 24 ~IgggNAGER~
bCENSING AND ANALYSl$ 1

LICENSING AND ENVIR0f3 MENT |.,
'-

n." p g lAS
-

Mr. R. P. Douglas , , - |

Public Service Electric and Gas Company 001 5 1982
apua 1F~ F 2 480 Park. Plaza

- Newark, New Jersey 07101
out - -

.
- consMN' . .

* 'pnr .

- - 0.03 PSEEG HOPE CREEK
NUCLEAR FACILITY-*

%

.

' Dear Mr. Douglas
,

In response to your September 13, 1982 inquiry, please be
~

,

advised that the siobil Paulsboro Refinery does not presently
have the capability to receive _ over-the-water shipments of

'
propane, butadiene, butane, vinyl cloride or liquified natural
gas. During the last year,.we have not received shipments of
any of the above products over our dock.

'

i We do not. anticipate any change in this situation in the near
future. If we can be of any further assistance, please let us
knc'd -

.

,I Very truly-yours,
'

.

1 %b
A.OSArthur-B. Hiser*

.

Refinery Manager
1

.

*
.

.

DTJohnston:ajg'-
,

I
.

r . .
,

'

1,
-- - - - - .

,
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1 Puohe Service

n,# O " ~

I 80 Park Plaza, Newark, NJ 07101/ 201430 7000 MAILING ADDFIESS / P.O. Box 570, Newark, NJ 07101

'

September 13, 1982

MANAGER
UCENSING AND ANAI.Y313

-[" UCENSING AND ENVIRONMUU
*

nm '
i Services Company

OC b k382-

' Tulsa, Oklahoma 74102 W R TO N'

f Attn:- J. P. Miller - #g g .

Gentlemen: '

! The purpose of this letter is to again ' request your assist-
ance in obtaining certain information needed. by Public - -

i Service Electric and Gas Company to analyze the shipment of -

I certain types of cargo on the Delaware River. You have -

previously provided this type of information in your letter
[ to us dated June 2, 1980. ,.

!

Amendment No. 5 to the Hope Creek Construction Permit re-
quires Public Service Electric and Gas Company to monitorr.

' LNG and LPG traffic development and construction activity --

along the Delaware River. These factors might affsct the
calculated probability of a/ flammable vapor cloud, due to a-

j LNG or LPG spill, passing over Hope Creek Generating Sta-,

tion. To accomplish ,this task, PSE&G is trying .to develop
information reltting to facilities on the Delaware River,

; that are capable of receiving shipments of propane, buta-
diene, butane, vinyl cloride, or liquified natural gas.
Hence, we are requesting that you respond to the following

I
| questions.

--

.

1. Is 'your facility now capable of receiving ships carrying-

any of'the chemicals menti *oned above? .
,

,.':!

2. How many ships carrying each of the above chemicalsi have
7 you received in the past year? What was the size of- .

g";
,

[ these ships?
,

|
g -3. Do you anticipate any change in the rate at which you

| (' receive these chemicals in the futnre? Is this change
! the result of a change in total fuel storage capacity or
j a redistribution of the type of fuel stored?

4. Is there someone, other than yourself, who could be'-

contacted in the future to discuss changes in shipping

{ rates at your facility? ggg ggg
"

f o. Bor !7/
)fD/)SAUYEN, N I W.

_

The Energy People
. - . _ _ _ . . _ _:__.___ _ _._.. _ _ _ . _ _ _ . _ .. _
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k. . .
'

.
.

Citico Servicao Ccapany -2- 9/13/82
1

Any information you ' choose to furnish would be greatly
appreciated and would be considered confidential. The'

information will be used only in summaries of the total
number of ships passing by the nuclear facility, and the
receiving terminal will not be identified. We would

~
,

appreciate your acknowledgement of this request and if you-

would like to discuss this before responding, please do not
hesitate to call us.;

, ,

,

Very truly yours,.

. . .

,

. .._ 6L

'

R. P. Douglas I
Manager - Licensing and Analysis ,

Licensing and Environment |

. .

FAM:mw
: -
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(,
P.O. SOK 71, PAUL 580RO, NEW JERSEY 00064

'BP Oil Inc. .

' inamowE. <m m. moo . twx, em m.au

PETROLEUM AND CHEMICAL STORAGE |.

f October 4, 1982
'

MANAGER-
,

|- UCENSING AND ANALYS!S
UCENSING AND ENYlRONMENT

" *

Public. Service Electric & Gas Company R, sty
.

T- P.O. Box 570 i j,

i- Newark, N.J. 07101
OCT 181982

nErEn to g2tgr
.

.
,

|
.

Attention: Mr. R. P. Douglas, Manager ,

out . .

. COPIE3 FM,

"' '-( Dear Mr.. Douglas:

This is in response to your letter dated September 13, 1982 request- !,.

l
,

8- ing info'rmation to analyze the shipment of certain types of cargo on

[ the Delaware River. .

-

'

[- Our faci.11ty does not hand 1e any of the chemicals or cargoes mention-
t
'

ed in your letter,
i
i

*

Sincerely*

; .

t -

D,p''

-

:
.

D'. F. SUNDBERG
' '

i

TERMINAL SUPERIhTENDENT|- - .

!- l

I
.

1

( DFS/jc .
,

'

t. .

*
.

.t

1
-

.

' *e,

'

. .

*
o

- ..
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l

N 5 sun n. fining end :
Marketing Company

1
.

PO Box 426
' Marcus Hook PA 19061

215447 1000

October 22a 1982

MANAGER
, ,

UCENSING AND ANALYS"3
'

UCENSING AND ENVIROWEiI*

*

Mr. R. P. Douglas .,

Manager-Licensing G Analysis yn= '.
.

Licensing s znvironannt C CT 371982'

Public Service Electric & Gas Co. RtrtR TOD5$Y"NtO'#'*-
,,

| P. O. Box S70
'

! Newark, NJ 07101 cue
COPI -,

fit E

Dear Mr. Douglas: Ref: RPD:CP, 9/13/82
t

our response to the questions asked in your letter pertaining to
LNG and LPC activities at our facility on the Delaware River aze:,.

S

1. Yes - Propane and Butane only. .

.

2. One LPG vessel - SUM DWT.

3. At present time, no.
**

r

4. No.
.

'
.

Sincerelyn

s A // |-
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C. E. PHILLIPS ,Sup g',
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APPENDIX D

THE PETITION TO PROHIBIT SHIPS CARRYING EXPLOSIVES TO ANCHOR AT-

; ANCHORAGE 2 |
-

!

-

1-
i

f:
:

i

.

.

t

*
,

i

!
.

.-

,

!
#

I

.

.

f) 2

I

|
,-

f.

A Anhurn Utde,Inc.n.
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,

l

specify that appropriate costs and determines that this proposed rule will Issc.11 Terme and consstions of State . |
'

'
- -

expenses including attorneys' fees ma'y not have a signficant economic impact Program approveL .
'

* *L* -* * "~ be awarded to theyermittee from any on small entities within the meaning of-

' dPerson but only if sne Council finds that the Regulatory Flexibility Act. 3 U.S.C. (b)(Reserved]
I % panleew orabouldhh 801 er seg.- . (c) On or before Ma'y 20.19 1'

**

that no violation orimminent hazard 3. Georptionce with Executive Or' der Wyoming must establish requir mentsooced or existed 2 suppet ee No. 22291. On August 28.1981. the Omce which are consistent with the Federal
enforcement action". He stipulation of Management and Budget (OMB) attorneys' fees and intervention

b cos
P'"** %e granted the Office of Surface Mining regulation in 43 CFR Part 4.: .

gg . exemption from Sections 3. 4. 8. and 8 of .* * * * *. ., ' Executive' Order 12291 for all actions y, m ,, ,,w c a g ,,,' -

hand p to apprm or condidonaHy su,,, ,,,, ,, w
. on a person than the Federal approve State regulatory programs. -. ,?

,

.

M3 CFR 4.Mdbye h
acdons or ===ad==nts. nmfm. a'

that a person may be assessed costs and
expenses only ifit is demonstrated that RegulatoryImpact Analysis and

DEPARTMENT OFTRANSPORTATION
the person acted in bad faith for b regulatory review by OMB are not

*

purpose of harassing or embarrassing . needed for this condition removal and .
,

Coast Guard .

extension. ~the permittee. Under Wyoming's rule a' ,

person acting in good faith who initiated 4. Concurrence of the Eavironmental 33 CFR Part 110 . . . , . , , ''

an administradve proceeding to review hotection Agency. On August 23.1982 -- - - - ~ . - - - - .

r su enforcement action could be the Envirnamane=1 Protection Agency [CGDS-80-3Al . . . '
-

,

assessed costs and expenses upon a transmitted its written concurrence on W Wounds. Delawam Bay' that no violation orimminent the Secretary's approval of the .

,

and s w ;; w,had occurred.The Secretary amendatory provisions addressed in this _m.

finds that to be consistent with the notics. . Ac escv: Coast Cuard. DOT. '
~ )

"" '
IJst of Subjectsin 30 CFR Part 950 ACTIost Interim rule with request forde' b prs en may '

* * * " ' * * ' ~

-s

assessed reasonabic costs or f. - Coalmining.In; w w.tal l.
~

==p===== caly if he/she initiated a plations. Surface mining. Underground susasany:The Coast Guardis '

.

sub$nitteIlby *l88a 28 a au MHy pwadon Imat todP sea. of the Delaware Bay and River
*

Wyoming does full dafy '

Denial N. MiBar. Jr, ' '
'

condidon "c'' heause OSM hss not Anchorages from Commander. Third .

yet acted on the pudon discussed AssisdantSecrosaryfa45aergy andMInern/s. . Coast Guard District to the Captain of
;

the Port. Philadelphia: aliminating.

I above which may have a bearing on the PART 950--WYOMihG provisions redundant with authority~ State's satis' action of this condition, the

OMID amended tfor e d rmi e
1.30 CFR 950.10is amended by

avising it to med as foHm
,

of exnionives in aII seneral ancnorsseswiH aHow OSM dme to act on de
. =mt Anchorane 2 by pernut from thepetition and allow Wyoming time to , .

' Its State prog.m apprwaL ff,,,f,,",j,'~

above. ,g,g ,

explosives and other dangerous cargo to
De Wyoming permanant program, as ' display a red light at night. De present.

Public Comuneet submitted on August 15.1W0. as
.

. The public comment period on the amended October 23,1979. Mr.y 30,1980 requirements are cumbersome and .

inefficient and place unnecessaryState's request for an extension to meet and August 5.1980, was appreved '.
' -

condition "c" ended June 25.1982, and . effective Novemb6r 28.1980.se burdens on the users of the Anchorages.
.

the ramment period on the amendments amendments to the program submitted This change wfil provide for more .

submitted by the State on May 28.1982, March 28.1981 and April 8.1981. were efficient management of the vesselsIn
.

ended August 13.1982.No comments approved effective February 18.1982. the anchorages without reducing the
,

: were received. The a==adment to the program level of safety.
~

A public hearing scheduled for August submitted May 28,1982, pertaining to paTas: Interim rule effective October 27 -

11.1982. on the proposed program the definition of" toxic materials"is 1982 comrnents must be received on or'
modifications was cancelled as no one . approved effective September 27,1932. before November 12.1982.,

expressed aninterest in presenting Copies of the approved program. as Aconassas: Comments may be mailed
testimony, amended, are available at: ,.

to Captain Daniel B. Charter Jr Captain' .

A,aanlan=t De - =l==tions Wyondag L T :.tof Envirort., ental of the Port. Philadelphia, U.S. Coast ate. .

Quality. Land Quality Division. Hetheway GuardDase GloucesterCity.New'
1. Compliance with theNoticaol .

== a-re- w-s asaar. 1.rsey.0e=0. .. . . . .
- ., sn ,1,o,m,en,oi u ic ,A a s e

Secretary has determined that, pursuant Fon FunTwn msonadaTION CONTACTtNM n.
Captain Daniel B. Charter Jr., Captain of*

-t to Section 702(d) of SMCRA. 30 U.S.C. 7,% pgg,,, the Port. Philadelphia, U.S. Coast Guardi 1202(d).no environmentalimpact -

I statement need be prepared on this 2. 30 CFR E50.11 !s amended by Base Gloucester City. New Jersey 08030
ral=== Iring removing the material and reserving (Teh 800-456-1370 or 215-923 4320)-

2. Compliance with theRegulatory paragraph (b). and redsing paragraph between 7:00 AM and 4:30 PM Monday
<* through Friday. except holidays.Messbility Act. The Secretary hereey ' (c) to read ss follows: ' - .--
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n--
pentany wonasArtom On June anchorage (Anchorage 2). Le Coast authority. The impact is ennsidered so
a speo, the Coast Guard published a Guard agrees with the comment that minimal that a regulatory evaluation is
me, of proposed rulemaking. Docket anchorage assignments can be not required.

. . /
%D3 ao 3A (45 FR 41981). Interested considered at the time an application for Ukewise it is hereby certified that tha.ons were requested to submit explosive handling is received and
comments and two comments were therefore Anchorage 1 will remain as a amendment v.iil not have any significant

economic impact on a substantialn.ceived. No public hearing was held. gen;ral anchorage and Anchorage 2 will number of small entities, as described inprofting Informationr The principal be redesignated as a general anchorage-
person involved in drafting this rule is The handling of explosives wiu be the Regulatory Flexibility Act { Pub. L.

9rW54; 5 U.S.C. 601. et seq.). HisCaptain Daniel B. Charter Jr, Project permitted in all general anchorages
certification is made in accordance withOfficer. Captain of the Port. except Anchorage 2. on a case.by. case
Section 605 of Tit!c 5 of the UnitedPhiladelphia. . basis with a permit from the Captain of States Code.Discussion of Comments: One of the

two comments was from a port affairs
. the Port as the situation warrants.

One commenter also objected to the List of Subjects in 33 CFR Part 110
spokesman for twenty.one Delaware proposal to reduce the size of
VaHey civic and trade associations. Anchorage 1. The purpose of the Anchorage grounds.,

These twenty.one associations reduction in size was to more accurately PART 110-ANCHORAGE 9represent the vast majority of the public reflect the area of usable depth. Since
REGULATIONS ~that will be affected by the rule cl ange the pilots are well aware of the water '

and their views were considered based depths in the ares and these are clearly. In consideration of the foregoing. Partrn this representation, plotted on the charts, it appears there is 110 of Title 33. Code of Federal
..

Both of the comments agreed with the no practical benefit in reducing the size Regulations is amended as foHows:
Eproposal to transfer authority oser the of the anchorage. Usage will continue to 1. In i 110.157 paragraph (a)(3) isoperations of the Delaware River and be limited to areas suitable to the draft revised to read as follows:Bay anchorages from Commander. Hird of the vessels involved: therefore the

Coast Guard District to the Captain of present description of the size of I 110.157 Detaware say and River.
the Port. Philadelphia. Both also agreed Anchorage 1 is retained at this time. (a) * * * '

with elimination of the requirement to However,it is the intent of the Coast
(3) Anchorage 2 northwest of Artificialdisplay the red light at anchor and Guard to explore better descriptions of

Islac '. On the east side of the channelconsidered the change a safety the anchorage boundaries in a future
enhancement by ehnnnating the rulemaking action. along Reedy Island Range. bounded as

follcws: Seginning at a point bearingpossibility for confusing the red IIght There were no comments on the
,

with a navigation light. No comments proposal to extend to all the general 105* hom the northernmost point of
were received on the proposal to anchorages of the Delaware River the Reedy Island.187 yards easterly ' f theo
eliminate the requirements redundant COTP authorization to grant permits for east edge of the channal along Reedy
with authority contained in 33 CFR Part anchoring for periods in excess of 48 Island Ranfe: thence 105* 800 yards-

*

160. hours now limited to Anchorages 15 and thence 195*,4.500 yards: thence 285* 800 -

Both comments objected to the 18. This change clarifies the mtent of the yards, to a point (approximately latitude
39 23 58", longitude 75*33'37") oppositeredesignation of Anchorage 1 as an permit process.

explosive anchorage and Anchorage 2 Finally, the citations for Dangerous the intersection of Reedy Island and.

as a general anchorage. They mdicated Cargo regulations have been amended m. Baker Ranges; and thence 15*,4.500
.

that Anchorage 2 was not an acceptable paragraph 110.157(c). This editorial yards, to the point of begmning.
general anchorage since it could not change reflects the shift of the { 110.157 [Amendedlaccommodate deep draft vessels (the Dangerous Cargo regulations excluding
primary users of Anchorage 1). Further, military explosives from Title 48 Code of 2. Section 110157 is amended by
they indicated that Anchorage 1 is Federal Regulations to Title 49 Code of removinI the words " District
crut.ial to and an Integral part of the Federal Regulations. Additionally. the "[, ' d 8' f

-.** i he.
Delaware River navigation system. term 'other dangerous cargo is being d 'C p eP "n

The commenter representmg the deleted from the regulat2ons for vessess the followmg places: 33 CFR
twenty-one civic and trade associations carrying and handling explosives 110.157(a)(16), (a)(17). (b)(1)* (b)[3)'
indicated loading or discharging of (regulations for explosives anchorage) gll73'

.-explosives is a rare circumstance and sinc.t the permit required kom the 3. In i 110.157, paragraph (b)(2) is
thit the COTP could make the decision Captain of die Port only pertains to revised to read as follows:
with respect to anchorage assignntent at explosives. ,

I 110.157 Delaware Bay and River,the time of application. He also Summary of Fino/ Evcluotion: This
indicated their belief that the provisions amendment has been evaluated under

, , , , ,

of the Ports and Waterways Safety Act Executive Order 12291 and the Coast (D) * * *
provided the necessary authonty for the Guard has determined that this is not a (2) No vessel shau occupy any
COTP to follow this practice. major rule. This amendment has also prescribed anchorsge fo. longer period :

The records at the COTP Office in been evalunted under the Department of than 48 hours without a permit from the
Philadelphia were reviewed and it was Transportation Order 2100.5. " Policies Captain of the Port. Vessels expecting to

-

*

found that there were no requests for and Procedures for Simplification, be at anchor for more than 48 hoursexplosive handling by vessels at anchor Armlysis and Review of Regulations" shall obtain a permit from the Captain of
in the past three years. dated May 22.1980 and has been the Port for that pu pose. No vesselin

;

4-The purpose of the amendment as de' ermined to be non.elgnificant. This such condition that it is likely to sink orexpressed in the NPRM was to reduce amendment is primarily editonal, otherwise become a menace ortha potential hazards caused by the updating the regulations to reflect obstruction to navigation or anchorageproximity of a nuclear electric management practices in existence for of other vessels shall occupy augenerating plant to the explosiva five years or merely a redelegation of anchorage except in an emergency, and
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