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June 11, 1985

Director of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue

Bethesda, MD 20814

Attention: Mr. Walter Butler, Chief
Licensing Branch 2
Division of Licensing

Gent lemen:

ELIMINATION OF ARBITRARY INTERMEDIATE PIPE BREAKS
HOPE CREEK GENERATING STATION
DOCKET NO. 50-354

Public Service Electric and Gas Company requests approval
for the Hope Creek Generating Station to eliminate the
postulation of intermediate pipe breaks as specified by SRP
3.6,2 Sections II.1 and I1.2 unless such locations exceed
the stress and usage factor threshold levels provided in BTP
MEB 3-1 or are located in the proximity of welded pipe
attachments.

In support of this request, the following information,
requested in a telecon by D, Wagner, is provided:

1. Provide a short discussion of the technical justifica-
tion for elimination of arbitrary intermediate breaks.

RESPONSE

The technical justification for elimination of arbitrary
intermediate breaks is as follows:

a. Deletion of whip restraints will improve access for
operation, inservice inspection, and maintenance.

b. Occupational radiation exposure during inspection,
maintenance, and repair will be reduced over the life
of the plant,

C. The additional accessibility to the piping systems may Ands
improve the efficiency of inservice inspections. Qf*\
W\
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d. Postulating arbitrary intermediate breaks provides only
additional conservatism with no physical basis.

€. Deletion of arbitrary intermediate break locations will
not impact the environmental qgualification of safety
related equipment and components since the harsh
environment conditions have already been defined and
will not be revised.

£. Although the currently installed drywell pipe whip
restraints will remain, substantial cost savings will
occur since notching of insulation around shimpacs is
not required, resulting in reduced heat loss to the
containment and ease of insulation installation, and
removal.

ge The option exists to remove unnecessary existing pipe
whip restraints if maintenance/inspection operations
could be simplified by enhanced accessibility.

2. Provide a table or summary which includes the following
information:

a) identification of all affected piping systems,
b) pipe diameter and material of each system in (a).

¢) estimated number of breaks eliminated in each
system in (a).

d) estimated number of rupture restraints and jet
deflectors eliminated in each system in (a).

RESPONSE
A summary table of the affected systems is provided as
follows: |
Arb,
Nam. Interm. Pipe Whip Jet
Pipe Pipe Pipe Breaks Restraints Deflectors
System  Material  Dia, Elimin.C Eliminated® Eliminated
Inside
Containment
RHR Supply CS/S8(304r) 20* 2b 0 0
RHR Return (S/SS(304L) 12" 4b 0 0
Core Spray Ccs 12* 4 0 0
LPCI cs 1 7 0 0
HPCI cs 10" 2 0 0
RCIC cs 4" 1 0 0
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Arb,
Nam. Interm. Pipe Whip Jet
Pipe Pipe Pipe Breaks Restraints Deflectors
System Material Dia, Elimin.© Eliminated® Eliminated
Ouside
Containment
Main Steam cs 28" 2 0 0
Feedwater Ccs 24" 2 0 0
HPCI cs 12" /8" 5 7 0
RCIC cs 6" 5 4 0
RWCU cs 4™ 2 0 0
RWCU cs 6" /4" /3" 11 1 0
MSIV Drains cs 3=/2" 7 0 0
Starting Air SS(304L) 3“/2" 16 0 0

NOTES: a. The guantities listed are those restraints which
have not yet been installed. Those restraints
which have been installed will remain, however
several restraint shimpacs may not be required.

b. The postulated intermediate breaks are located
in the stainless steel portion of the RHR piping
connections to the recirculation system piping.

c. Welded piping attachments are not located in the
proximity of any eliminated arbitrary inter-
mediate breaks and no such welded attachments
are expected to be added in the future,

3. Provide a detailed discussion to justify why the
systems identified in 2(a) are not susceptible to the
following:

(a) IGSCC.

(b) Water/Steam hammer effects.

RESPONSE

The above systems are not susceptible to intergranular
stress corrosion cracking (IGSCC) or steam/water hammer
effects due to the following:

a. Industry experience has shown per NUREG~1061 that
IGSCC can occur when the following conditions exist
simultaneously: high tensile stresses, piping material
susceptible to cracking, and a corrosive environment.
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Although any stainless or carbon steel piping will
exhibit some degree of residual stresses and be
exposed to tensile stresses, the potential of IGSCC
is minimized by choosing piping material with low
susceptibility to stress corrosion and by ensuring
that a corrosive environment does not exist. The
likelihood of IGSCC in stainless steel increases
with carbon content, Therefore, only a low carbon
content stainless steel has been used (304L) in the
portion of the RHR system connecting to the
recirculation system., The remainder of the
affected system piping is ferritic carbon steel
which has been found not to be susceptible to
IGSCC,

The existence of a corrosive environment is
minimized by specifying stringent criteria for
internal and external cleaning and by following the
EPRI BWR water chemistry guidelines during power
ascension and normal operation.

b. Systems such as main steam, HPCI, and RCIC steam
lines which experience transients as a result of
fast valve closure have been designed to accommo-
date such effects. 1In general, steam/water hammer
effects are not expected to occur due to system
piping designs which prevent such occurrence, e.qg.,
steam lines with adequate slope and drainage and
water lines with fill system feed.

4. Provide a commictment that all systems in 2(a) will be
included in the preoperational piping testing program.

RESPONSE

All piping systems in which arbitrary intermediate breaks
are to be eliminated are within the scope of the piping
startup testing program, Each system will be tested to
verify that steady state vibratory levels are within accept-
ablotlinitl for operating conditions anticipated during
service,

5. Provide a commitment that all safety related equipment
in the vicinity of the eliminated breaks has been
environmentally qualified to withstand the effects of a
non-mechanistic break.
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RESPONSE

Elimination of arbitrary intermediate breaks will not affect
the environmental qualification of safety related equipment
in the vicinity of the arbitrary intermediate break loca-
tions. The break locations for defining the worast case
harsh environment conditions for al)l safety related equip-
ment have been evaluated, which include the arbitrary
intermediate break locations, and the results documented in
the FSAR. These worst case conditions will not be revised
based upon elimination of the arbitrary intermediate break
locations.

In addition to the above information, attached for your
review are proposed FSAR changes to Sections 1,11 and 3.6
eliminating the postulation of arbitrary pipe break loca-
tions. These changes will be incorporated upon approval of
the above request.

Should you have any questions in this regard, please contact
us.

Very truly yours,

L vt

C D. H. Wagner
USNRC Licensing Project Manager

A. R, Blough
USNRC Senior Resident Inspector

LP19 01/05
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3.5.3
Rev 1)

3.6.2
(Rev 1)

Spe~ific SRP

Appendix A, Sect. I1.', Reinforced 3.8.8.8
Comcrete Nembers

Permissible ductility ratioce For flexural beams and slabe

shall be ian accordance with subjected to impactive loads,

Fegulatory Guide 1.182. the permissible ductility

ratios exceed those given in
Regulatory Guide 1.182.

Appendix A, Sect.Il.2, 3.8.4.8
Structural Steel Nembers

Permisaible ductility ratios Por flexural beams subjected

are listed. to impactive loads (other

than tornado missiles) the
permissible ductili

ratio exceeds that given in
Appendix A of SRP 3.5.3.
For axial tension members
subject to impulsive loads,
a permissible ductility
ratio of 3 is used.

I1.V ond I R 3.6.2.7
Postulated pipe rupture O)mm.forptpuqm
locations inment the provisions of Rev 0 (November
should 3-1. ' 1973) of this SRP section, and not

and oufa/dD ?’:';:um SRP (Rev 1, July
2.3 b) Add i1nsert & . |
This section refers to III.2.a(2), Ap break initial condition |
which states that the initial of 1 power at normal plant |
condition prior to postulated conditions is used.

Fipe rupture should be the
qreater of the contained

energy at hot standby or at
1028 power.
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Insert !

b. Intermediate breaks on Class 1, 2, and 3 piping are not
postulated unless such locations exceed stress and usage

factor threshold levels per MEB 3-1 or are located in
the proximity of welded pipe attachments.

PE1L/Y
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3.6.3..1.3 Recirculation System Piping

See Section 3.6.2.6 for a discussion of recirculation system
piping.

3.6.2.1.1.3 Class | Piping (Other Than Recirculation System
Piping and Piping in Containment Penetration
Areas)

Breaks in high energy Class 1 piping (ASME B&PV Code,
Section 111) are postulated to occur at the following locations:

a. At terminal ends of piping runs or branch runs

b. At intermediate locations between terminal ends, as
determined by one of the two following criteria:

1. The maximum range of stress intensity as
calculated by ASME B&PV Code equation (10) and
either equation (12) or (13) exceeds 2.4 Sp.

The cumulative usage factor exceeds 0.1.
Add INSERT b —>

wWhen the Above strehs and fatjygue criteri

result in

Paragtaph NB-3 . The t locations Are separat
a change in difection of Lhe pipe br ]

iate pipe break locatyons are initfally based
ign piping/stress calculations in
result of
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break locatjfon

s one

upon
accordance with £he above cyiteria. As

pipifig reanalygis, the higiest stress
ed. An itially defermined pi
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ons exist:
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Insert D

When the above stress and usage factor curiteria are not
exceeded, the minimum of two intermediate breaks based on

highest stress, as calculated by Equation 10 of paragraph
NB-3653, are not postulated unless the break location is in

the proximity of a welded attachment.

PE1L/9
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usage factoy at another
s that for/the initial

t only ex
location b
criteria.

Signfficant changes are made in the routjhg, siz
after the/initial

/
3.6.2.1.1.4 Class 2 and 3 Piping (Other Than Recirculation
System Piping and Piping in Containment
Penetration Areas)

Breaks in high energy Class 2 and 3 piping (ASME B&PV Code,
Seccion I111) are postulated to occur at the following locations:

a. At terminal ends of piping runs or branch runs

b. At intermediate locations between terminal ends, as
determined by one of the two following criteria:

1. At each location of tential high stress, such as
pi fittings with elbows, tees, reducers, etc;
valves; and welded attachments

2. At each location where the maximum stress range,

as calculated by the sum of equations (9) and (10)
of Paragr NC-3652, considering normal and upset

plant conditions, exceeds 0.8(1.2 §, + S, ).
Rdo INSERT @ . A
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!hs.ss S

Wwhen the above stress criteria are not exceeded, the minimum
of two intermediate breaks pbased on highest stress, as
calculated by the sum of Equations 9 and 10 of paragraph
NC-3652, are not postulated unless the break location is

in the proximity of a welded attachment.

PE1L/9

A W ————— - —
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shifted.
will not

\ 2.

3.6.2.1.1.5% Nonnuclear Class Piping

Breaks in high energy nonnuclear class piping are postulated to
occur at the following locations:

At terminal ends of piping runs or branch runs

At each intermediate location of potential high stress,
such as pipe fittings with elbows, tees, reducers, etc;
valves; and welded attachments.

Alternatively, the break locations for nonnuclear class piping
can be selected according to the same criteria used for Class 2
and 3 piping, provided that all necessary analyses are made.

Amendment 1
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the beam is based on a 20% ultimate elongation of
the diagonal plate.

Material to be Submitted for the Operating License
Review

Implementation s{ Criteria for Pipe Break Location
and Orientation

The criteria for selection of postulated p' ¢ breaks in the
recirculation piping system are provided in Section 3.6.2.6.1,
The postulated breaks and types, recircula.ion pipe breaks
selected in accordance with these criter.. are shown on

Figure 3.6-12. Conformation with the criteria is demonstrated in
Table 3.6-6.

3.6.2.6.4.2 Implementation of Special Protection Criteria

The location of pipe whip restraints provided for the
recirculation piping systems are also shown in Figure 3.6-12.
Using the analysis methods of Section 3.6.2.6.2.2, this system of
restraints was found to prevent unrestrained pipe whip at the
break locations, postulated in Section 3.6.2.6.1.

3.6.3.7 Standard Review Plan Rule Review

3.6.2.7.1 Acceptance Criterion II.1 and . X

F

o

Acceptance criterion 11.1/standard eview plan (SRP)

Section 3.6.2 provides that postulated pipe rupture locations in

containment should meet BTP MEB 3-1, which imposes new limits of

2.4 Sy for Class 1 pipe, in equations (10) and (12) of Paragraph

NB-3653 of the ASME B&PV Code, Section 111, for which pipe breaks

must be postulated,Acc,epfance. criterion . Q ,arog,des rhra Tt
Posfula‘fed/:,/;)e. ru.Pfup-e locatioNns cwrs, d€ conra,nmenty _sho.,uc’/
meer BrP med 3-/.

The HCGS NSSS design meets the intent of MEB 3-1, Revision 1,
with the following clarifications:

GE meets the requirements of criterion B.1.4d, B.3.a
(2-5), and B.3.b, as described in Sections 2:5.2:8.1:%
angd 35.6:2.6.2.1.1.,
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GE has taken the following positions on the remaining
items of BTP MEB 3-1, Revision 1, criteria within GE
scope:

Criterion B.1.c(1) - GE uses criteria from SRP
Section 3.6.2, Revision 0, which requires no break
postulation if equation (10) is less than 3 S_ and
the cumulative usage factor is less than 0.1.
Section 3.6.2.6.1.4 discusses this criterion in
detail.

Add INVSERT A
3.6.2.7.2 Acceptance Criterion II1.3

Acceptance criterion II1.3 of SRP Section 3.6.2 provides criter.ia
for initial conditions used in the dynamic analysis of postulated
pipe break of the pressurized non-NSSS piping during operation at
power. The initial condition to be used is the greater of the
contained energy at hot standby or at 102% power.

On HCGS, the dynamic analysis of postulated pipe break is based

on the initial condition of 100% power in the pressurized pipe.
It is recognized that, for short periods of time, the pressure
and enthalpy in some systems may be higher for some modes than
for 100% power operation. From a safe and realistic protection
point of view, 100% power represents the high energy condition of
most likely occurrence, .ue to the relatively short time period
of operation at the higher encrgy modes.

DEFINITIONS

Certain terms used in Sections 3.6.1 and 3.6.2 have specific
meanings, as described below:

Essential systems and components - Systems and
components required to shut down the reactor, maintain
it in a safe shutdown mode, and mitigate the
consequences of a postulated piping failure, without
offsite power.

Amendment 6
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Insert A

The HCGS non-NSSS design meets the intent of MEB 3-1, Revision 1,
with the following clarifications:

a. For Class 1 piping, when the stress and usage factor
criteria in Section 3.6.2.1.1.3.b are not exceeded, the
minimum of two intermediate breaks based on highest stress,
as calculated by Equation 10 of paragraph NB-365 , are not
postulated unless the break location is in the proximity of
a welded attachment.

b. For Class 2 and 3 piping, when the stress criteria of
section 3.6.2.1.1.4.b are not exceeded, the minimum of two
intermediate breaks based on highest stress, as calculated
by the sum of Equations 9 and 10 of paragraph NC-3652,
are not postulated unless the break location is in the
proximity of a welded attachment.

In addition to limiting the stress and usage factor values for
Class 1 piping and limiting the stress values for Class 2 and

3 piping, the following criteria are all required to be met when
considering deletion of arbitrary intermediate breaks:

a. The piping systems are not susceptible to IGSCC nor to
unanticipated waterhammer/ thermal transient events.

b. The piping system is included in the piping startup
testing program for steady state vibrations.

c. Safety related equipment in the vicinity of the deleted
intermediate break remains environmentally qualified to
the non-dynamic effects of the pipe break with the greatest

consequences on the equipment.

d. The deleted intermediate break is not in the vicinity of
a welded attachment.

PE11/9
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TABLE 3.6-3

PRELIMINARY MAIN STEAM SYSTEM PIPING STRESS LEVELS AND
PIPE BREAK DATA
(PORTION OUTSIDE PRIMARY CONTAINMENT)

Total Pipe Break h |
Stress Stress g:gl;,/’ Basis for
Node Node EQ.9+EQ.10 0.8(1.2 S%) Break Break
Point¢1> Type(2) ksi ksi Type(3)> Selection
45 EL 14.78 37.8 C TE |
215 EL 14.57 37.8 C TE |
385 EL 13.47 37.8 C TE |
565 EL 14.20 37.8 C TE |
75 EL 23.83 37.8 C MBL |
245 EL 25.62 37.8 C MBL |
55— — Bl 26— A € —MBL— |
95— —&L YT - —MBE—— |
I
(1) Locations of the nodes are shown in Figure 3.6-3
(2) Symbols used to denote the node type are as follows
EL - Elbow
(3) Break types are indicated as follows
) C - Circumferential
)

Symbols used to denote the basis for break selection are as
follows:

TE - Terminal end

MBL - Intermediate break locations selected to satisfy the

requirements for a minimum number of break locationsx
where such /ocations are /in vhe proximity of welded

aMachments.

Amendment 6
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TABLE 3.6-9 Page 1 of 2

PRELIMINARY FEEDWATER SYSTEM PIPING STRESS LEVELS AND
PIPE BREAK DATA
(PORTION OUTSIDE PRIMARY CONTAINMENT)

Pipe Break h

Total Stress Li:};//, Basis for
Node Node Stress 0.8(1.2 Sp*Sa) Break Break
Point¢(i) Type(2) (ksi) (ksi) ~_ Typet(3) Selection¢s)

Line f-om F.W. ISO: Valves
L — ——Eb— —8—3+ b —e— Smn s
70 EL 3.131 32.40 C MBE T £
655 —EL 823 R e o e —PE-—<—
630 EL 9.84 32.40 C MBE- TE

Line from HPCI pump disch.
A0S BW 21.45 32.40 C TE
AlQ BW 21.02 32.40 C TE

Line from RCIC pump disch.

60 BW 17.04 32.40 C TE
54— b —+8+5+ —32-45 N e
958 BW 28.74 32.40 C TE

Line from RUCU

40 BW 16.33 32.40 C TE
665 Bw 12.07 32.40 "~ TE

868— —TEE 19,53 33-40— —C —MBE <
3 o 2654 3345 - —MBE—

Amendment 6
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TABLE 3.6-9 (Con't) Page 2 of 2 |

1)
c2)

3)

(s)

Locations of the nodes are shown in Figure 3.6-14

Symbols used to denote the node type are as follows:

EL - Elbow

TEE - Tee

BW - Butt weld

Break types are indicated as follows:

C - Circumferential

Symbols used to denote the basis for break selection are as

follows:

TE - Terminal end

MBL — lRtermediate break 1ocatioRe 6elected to Gatisty the
Fequirements foF o MiAtmum Aumber of preak rocatieng 4

SFL - Stress and fatigue limits established in Section
3.6.2.1.1.3 are not met.

Amendment 6
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TABLE 3.6-11 Page 1 of 2 |

PRELIMINARY RWCU SYSTEM PIPING STRESS LEVELS AND PIPE BREAK DATA
(PORTION OUTSIDE PRIMARY CONTAINMENT)

Total Pipe Break
Stress Stress Limit Basis for

Node Node EQ.9+EQ.10 0.8(1.2 Sh+Sa) Break Break
Point(1) Type(2) (ksi) (ksi) ¥ Type(3?> Selection(®)
E Anch. 39.42 32.4 C TE |
D Anch. 38.21 32.4 C TE |
e —E SV 324 < — MBL- |
45 TEE 39.78 32.4 C ¢t SFL |
250 FL 7.32 32.4 ¢ TE |
355 FL 8.90 32.4 C TE

49— -Bb- B—68— B e T o MEe

296— B 333 244 - —MBL

255 FL 16.91 32.4 C TE

375 FL 25.52 32.4 o TE
456 Tib o b4 A d e M
++5 TEE— 6-09— 324 € ~——MBE

95— s LoD a4 c— M
46— FEE— +8-27 24— € —MBE—-

B Anch, 13.07 32.4 C TE
536— —Bk- 9324 ——— M

5 BW 14.04 32.4 C TE

640 BW 14.89 32.4 C TE

26— o e 2 Serd - -MBi-

40— B A .t o Mo

50 EL 14.73 32.4 C TE

Amendment 6
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TABLE 3.6-11 (cont) Page 2 of 2

1)

(2)

3)

(s)

Locations of the nodes are shown in Figure 3.6-16

Symbols used to denote the node type are as follows:
FL

- Flange
EL - Elbow
TEE - Tee
BW - Butt weld
RED - Reducer
Anch. - Anchor
Break types are indicated as follows:
C - Circumferential
b - Lonqiﬂ»d:’n&/
Symbols used to denote the basis for break selection are as
follows:
TE - Terminal end

MBE— —— Intermediate preak tecatirons setected to-Satisty
ene requirements {Or 4 miAtHel PHueRber of bieak

toratrons—

SFL - Stress and fatigue limits established in Section

3.6.2.1.1.3 are not met.

Amendment 6
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TABLE 3.6-12

PRELIMINARY HPCI SYSTEM PIPING STRESS LEVELS AND PIPE BREAK DATA
(PORTION INSIDE PRIMARY CONTAINMENT)

Pipe Break
Stress
Stress Cumulative Limit Basis for
Node Node By EQ. 10 Usage 2.4 Sm Break Break

Point¢:> Type(2) (ksi) Factor (ksi) Type(3) Selection(4’

3/.3
402 TTJ b ags 0.0026 42.48 C TE
4604 Etr S4B 45 < MBE
46 B B e A S ~ Ml
420 EL o3 86662 42.48 C TE

33. 2 e.0015

(1) Locations of the nodes are shown in Figure 3.6-18

(2) Symbols used to denote the node type are as follows:

TTJ =~ Tapered transition joint
EL - Elbow
FEE Fee
B ——Butt—wetd—
RED - Reduced
(3) Break types are indicated as follows:
C - Zircumferential

(4)" symbols used to denote the basis for break selection are as

follows:

TE - Terminal end
the requtrementa £6r a MHATMUR AURBer of Break
tocat roRe .,

SFL - Stress and fatigue limits established in Section

3.6.2.1.1.3 are not met.

Amendment 6
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TABLE 3.6-13 |

PRELIMINARY HPCI SYSTEM PIPING STRESS LEVELS AND PIPE BREAK DATA
(PORTION OUTSIDE PRIMARY CONTAINMENT)

Pipe Break
Total Stress Limit Basis for
Node Node Stress 0.8(1.2 Shos‘) Break Break
Point¢1> Type¢2> (ksi) (ksi) Type(3) Selection(*>

Pump Discharge |
(see Feedwater and Core Spray) |

Turbine Steam Supply |

79 Bw 12.79 32.40 C TE
99— PEE— 46 3246~ —C —MBE
o £k o3 F— 3246 —E MBE—

120 EL 10.58 32.40 C TE

C ANCH 20.72 32.40 C TE
+74 Bb- — 2635 3240 —- M
182 BwW 8.84 32.40 C TE
110 BW 10.16 32.40 C TE
55 £t - 90——3i40 — ~MBE—
20~ £ Pl F2r40- € MBE—

(1) Locations of the nodes are shown in Figure 3.6~19 |

(2) Symbols used to denote the node type are as follows:
EL - Elbow

PEE ——— —Fee-
BW - Butt weld

“RED———Reducer—
ANCH - Anchor

(3) Break types are indicated as follows:
C - Circumferential

(4) Symbols used to denote the basis for break selection are as

follows:
TE - Terminal end

ed—to—aatrety-

the requirements [or a MiAiRum- RuRber of break-
tocations

Amendment 6
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TABLE 3.6-14 .
PRELIMINARY RCIC SYSTEM PIPING STRESS LEVELS AND PIPE BREAK DATA
(PORTION INSIDE PRIMARY CONTAINMENT)
Pipe Break
Stress
Stress Cumulative Limit Basis for
Node Node By EQ. 10 Usage 2.4 Sm Break Break
Point(!> Type¢2> _ (ksi) Factor (ksi) Type¢?> Selection¢®)>
Y05 2,9 ©.0015 va./y
et T1J 34rb o004 P C TE |
yao bmuw 43.08 o oin7 33.72 & mBé
ERacs Bb— S i B TSN o W V4 Vo B BRSS. UL TS 14 L ML
€0+ Bw— 53, 3—GH+H—33 65 € —5F— |
455 =t 352 86666 i C TE |
Bw /1775 0 0003 Vo s4

(1) Locations of the nodes are shown in Figure 3.6-22 |

(2) Symbols used to denote the node type are as follows:
TTJ -~ Tapered transition joint
Etr——Eibow-
08— foe—
BW - Butt weld
RED———Reduecer—
PDmw = bBissim.lar metol weld
(3) Break types are indicated as follows:
C - Circumferential

(4) Symbols used to denote the basis for break selection are as

follows:

TE - Terminal end

MBL - Intermediate break locations selected to satisfy
the requirements for a minimum number of break
locat ions, where such locoions are in The Proxim Y o f welded GW’?-

SFL ~ Stress and fatigue limits established in Section
3.6.2.1.1.3 are not met.

Amendment 6
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TABLE 3.6~15

PRELIMINARY RCIC SYSTEM PIPING STRESS LEVELS AND PIPE BREAK DATA
(PORTION QUTSIDE PRIMARY CONTAINMENT)

Total Pipe Break
Stress Stress Limit Basis for
Node Node EQ.9+EQ.10 0.8(1.2 Sh+Sg) Type Break
Point¢2> Typet(2) (ksi) (ksi) - Break(?) Selection(#’

43.34 32.4 C e e
MR

-
< B
C

i

TE
— M
€ MBE
c TE

Locations of the nodes are shown in Figure 3.6-23

Symbols used to denote the node type are as follows:
EL =~ Elbow

BW - Butt weld

BE—DBend-

Break types are indicated as follows:
C - Circumferential

Symbols used to denote the basis for break selection are as

follows:
TE -~ Terminal end

S5Ft —Streas and fatraque Himits eatapirahed +n Seatron
I o2+ ere—not-—mesr.

Amendment 6
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TABLE 3.6-17 |

PRELIMINARY MAIN STEAM DRAIN PIPING STFESS LEVELS AND
PIPE BREAK DATA
PORTION OUTSIDE PRIMARY CONTAINMENT)

Pipe Break |

Node Total Stress Limit Basis for |
Point Node Stress 0.8(1.28h+Sa) Break Break

(1) W(I) (M;) Q!ﬂ)g zxm(l) §!l!£slgg(o) |
60 TE 12.26 32.40 C TE
*00— £t 35— 246 o anan B
“+45 — 88— —+2—00- F2—46 —- —MBE—
5 BW 27.33 32.40 C TE
905 -PEE- — 5 -3 40— -£ -MBE—
96 PEE —5—33- 34 — —MB—
815 Bw 21.31 32.40 C TE
€52 PE— e e —€ Bt
660 BW 23.20 32.40 C TE
5 -2t 454 A A .~ A
225 BW 17.15 32.40 C TE
376 ~PE- B R s — B

160 EL 11.81 32.40 C TE
740 TEE 6.07 32.40 C TE

585 TEE 8.56 32.40 C TE
425 TEE 8.0% 32.40 C TE
Add InseRT 8

cations of the nodes are shown in Figure 3.6-27.

(2) Symbols used to denote the node type are as follows:
EL - Elbow
TEE - Tee
BW -~ Butt weld

(3) Break types are indicated as follows:
€ = Circumferential

(4) Symbols used to denote the basis for break selection are as

follows:
TE -~ Terminal end

Lhe S OQUAESRONLE LOF A MiALBul R Ier—of —break—
teeat rona

Amendment 6



Insert B
Node Node
Point Ty
S
765 HwW
680 BW
610 BW
540 BW
275 BW
345 e
75 BW
180 W
3058 W
380 BW
495 BW
PE1L1/Y

Total
Stress

(ksi)

20.7
22.0
23.9
21.3
5.3
9.5
12.14
17.54
12.37
13.79
4.30

HCGS

Pipe Break
Stress Limit
0.8(1.28h+SA)

FSAR

(ksi)

32.40
32.40
32.40
32.40
32.40
32.40
32.40
32.40
32.40
32.40
32.40

Basis For
Break Break
Tygo Selection
(3) (4)
Cc TE
C TE
Cc TE
[ TE
c TE
¢ TE
c TE
c TE
C TE
C TE
e TE



HCGS FSAR 6/84
TABLE 3.6-20

PRELIMINARY RHR SHUTDOWN COOLING SUCTION PIPING STRESS LEVELS
AND PIPE BREAK DATA

Pipe Break
Stress
Stress Cumulative Limit Basis for
Node Node By EQ. 10 Usage 2.4 Sm Break Break

(1) (2)  (ksi) Factor  _ (ksi) Type(?> Selection(*’

4o, 8 © oos/ 3. 05
500 E‘T ¥ 366+ »—@n C TE
5468 Bl B3OS — 3432 ok -9PL-
R e abh,dd R T S o Cob -P—
B oM B e = SRR B & SEE S WS & N el Eae
5368 b B R i 2 I & SR o wb I
530E —Eb- F 36— 3403 Lk SFe—
53y ¥ o d vihee 4403 b — o
630 1) s e dd 4¢ B¢ C TE
34 5 o ol $2.375
(1) Locations of the nodes are shown in Figure 3.6-30
2 :;nboln used to denote the node type are as follows:
J =~ Tapered transition joint
(1) Break types are indicated as follows:
C = Clircumferential
t————tongttudinal—
(4) Symbols used to denote the basis for break selection are as
follows:

TE « Terminal end

the requirementa for A MIAIAUM AumBer of hrear
toeat yons

S - btreas and tatique Limibs establiehed +a Section
Aibrd bbb are not -mer .

Amendment 6




HCGS FSAR 6/84
TABLE 3.6-21 Page | of 2 |

PRELIMINARY RHR SHUTDOWN COOLING RETURN PIPING STRESS LEVELS
AND PIPE BREAK DATA

Pipe Break
Stress
Stross Cumulative Limit Basis for
Node Node By EQ. 10 Usage 2.4 Sm Break Break |
Point(:> Typet®> _ (ksi) _ Factor _ (ksi) _ Type(?)
LOOP A 12"~CCA-116(SS)
12"-DLA-069(CSS) _
77 “4.3 ©.0/% 34 0>
500 Bw- L Emma 2 Can 2o ad 3032 C TE
5408 Bb By 398 — 6 304 — 3432 — —Ceb— —P—
08 —Bb PP IROC—— IO ot -9t
G26H- £t —5 33— 3o ok P
s S i s e o o b —5F
A R - e B S S I v L
610 TTJ 366+ —6+33 be o4 C TE
Jo. | 00137 ¢ 375
LOOP B 12"«CCA-115(8S)
12"-DLA-021(CSS)
rrr “e. @ ©.cadio 39 08
700 B e &4 499 PR c TE
IR ———8b- e o o e S SR et —SFE—
ERE S RS O S - S 3 S ‘b A ot
R -2 B T C bt SFE—
ok Bb R O 34 e R R e
F25 SR e s s O e o ot SFt
I 4h FEes  Reod e A SR —Cwb— —SPE—
830 TTJ 353 G436 4 de C TE
#8. 9 0. e/Y0 ¥2.373
I
(1) Locations of the nodes are shown in Figure 3.6-3) |
) Sanoll used to denote the node type are as follows:
TTJ Tag:rod transition joint
PEE - Fee
BW — Butt weld
RED - —  Reducer
(1) Break types are indicated as follows:
C -~ Circumferential
o hengrtudrnad -
(4) Symbols used to denote the basis for break selection are as
follows:
TE « Terminal end
Lhe Fequironent-o—for—a—MmatMum number—of —breai

Amendment 6
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TABLE 3.6-21 (cont) Page 2 of 2 |

SFL -~ Stress and fatigue limits established in Section

il v
3.6.2.1.1.3 are not met. I

Amendment 6
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TABLE 3.6-22 Page | of 2 |

PRELIMINARY LPCI INJECTION PIPING STRESS LEVELS
AND PIPE BREAK DATA '

Pipe Break
Stress
Stress Cumulative Limit Basis £or
Node Node By EQ. 10 Usage 2.4 Sm Break Break

porarct> Topec ikgi)'’ _Factor _lkei)  Tveetns seisctioncer

Line 12"-DLA-014 |
549 ©.03%9 43298

80 ™™ o9 3643 26t C TE
5 £t e 4T B —~— SFE—
RN e S S WEE——— e Ve ¥ 1S A yal —SFL-
25 TTJI FoH2+ O-6+e2 [ aca ] » TE
47 59 o o0l0 wav38
Line 12"-~DLA-015
3.0 ©.c3%03 Y2. 4%
180 TTJ F+OTQ: 52993 007‘30 C TE
+95 £t B - e e aca - S . SFE
4 F e S e ne L S S 2.0 o + —SPL—-
125 TTJ Y265 46629 4r mow © TE
29.47 0. vool va.48
Line 12"-DLA-055 |
wa. 73 Co.0894 o vE
495 1) ' c TE
R oty B 2o o 2.2 - -SFE—
o Bt - e o e o e a2y S —— PL-
425 TTJ s | o-00¢y b nhd C TE
25 .93 0 0006 Yo 48
Line 12"-DLA~056 |
7% 96 ©.0a33 v2.48
395 1) +o8-94 ) oot C TE
i Ee 85,06 G 0840 44864 —- SFL
335 EL 4783 7930 30040 0ol A B64¥I Y8 C mé L SFe
325 TTJ 376 00037 42 B64 C TE
2% 23 o 0007 wa.v8

(1) Locations of the nodes are shown in Figure 3.6-32 |

(2) Symbols used to denote the node type are as follows:
TT) =~ Tapered transition joint
EL -~ Elbow
PEE———Fee-
B ———Buttweid
RED ————Redueer -

(1) Break types are indicated as follows:
C - Clircumferential

Amendment 6
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TABLE 3.6-22 (cont) Page 2 of 2

(¢) Symbols used to denote the basis for break selection are as
follows:
TE -~ Terminal end
MBL - Intermediate break locations selected to satisfy
the requirements for a minimum number of break
1OCAL LONS , where such locatams are 1n vhe Proximi bty of welded a
SFL -~ Stress and fatigue limits established in Section
3.6.2.1.1.3 are not met.

Amendment 6
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TABLE 3.6-23

PRELIMINARY CORE SPRAY INJECTION PIPING STRESS LEVELS
AND PIPE BREAK DATA

Pipe Break
Stress
Stress Cumulative Limit Basis for
Node Node By EQ. 10 Usage 2.4 Sm Break Break

Point¢i) Type(®> _ (ksi) _ _ Factor Type<!) Selections)
bing 12" blA 00/ w707 c.0/3 42
150 RED o L Rcac br o Be C TE
45 s e e = S S -€— ~MBL
ok —FFd - —3F 03— 00— 06— —g BT
35 TTJ 230 [eamcacaca 2 8¢ C TE

249,23 o o003 Ja vy
Line 12" - DLA-023

Y% 3a o .ok 298
140 RED tater b —— ; C TE
as pe- b 85 i8S 4486 & o MBL
5 PP cheBhe o L 86 4486 - - MBL
35 TTJ = za &) + 3854 266 C TE

a6 ¥ 0. co0Y va 4%

(1) Locations of the nodes are shown in Figure 3.6-33

(2) Symbols used to denote the node type are as follows:
TTJ =~ Tapered transition joint
BL———Eftbow—

RED -~ Reducer

(1) Break types are indicated as follows:
C - Circumferential

(4) Symbols used to denote the basis for break selection are as
follows:
TE -~ Terminal end
MBL — —intermedirate break locattons selected to satiaty

Lhe (equitements (or a MiRiLPum number of break
tocatione

Amendment 6
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