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Dear Mr. Noonen:

Attached arn additional annotated ch.?nges to the So,ith Texas Project
(STF) FSAR Gection 3.6 cor.cerning pipe break criteria. 'L1ere changes
incorporato the chan6e8 Praviously identified to cho NRC in referoncas (2)
threngh (5). Additiontily, other changes are inclucsd in arder to brE1g the
FSAR up to date with the current design philosophy na pipe break criteria.
Those change.s vill be incorporated to the STP l'SAE in a future amend 11erc. It
is recoi.nnd id that these changes be reviewei* concurrently vtth the FSAE
changts concerr.ing the rule chango to CDC 4 (reference ST HL AE-1744) .

In t.dditiot., the attachrr.cnt contains changes provictsiy tran.mitted to the
,

FRC via refe.rorce (3) . Verbal. cor.arents fro.n the staff have been it.corporated
and those char.ges aru beit:g included for corapletenoss.
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STP FSAR *--
* *

? The use af nonseismic Category 1 in mitigating the conscqu<snee cf post-ka ulated pipiwg failuraVoutside the containment in clarified in the following
.

pars. graphs: (ow.g, pur,I 4 /&m 54erem .5ys; ras pjo4rf r,4/4eMe)
1. For nonseismic Categary I pipin5 failureu., f.t is assumed that s' safe shuc-

down eart'ngttttke could be the cause of the failure. Therefore, only seis-
'nic Catencry I equipnent can be usud to mitip,a':e the consequences of the.

failure ard bring the plant to a saf a shutdo?m. 53
,

2. A pbstulatec failure in scissaics.11y qualified portions of piping systems
is t.at ensumed to be seismically 1,nducad. Propagation ot the failure to
failures on consaismically guslified eculpment is not assumed. 4>n.ly-
c '' tp : ' :p*; rs le-eensidered in cri fyin, p;..-.;;ien -r:itric.-

__
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STP FSAR PAGE AOF 38. .

:
,

Questi9n 210,.19N
_

Provide assurance that the guidance stated in BTF MEB 3-1, Section B.1.C. (1)
(d) (iii) concerning changes of new highest stress locations as a. result of
piping ruanalysic has been used in STP high energy line break location postu-
lation.

.

Responte

BTP !!EE 3-1, Sect!.on B.1.C(1)(d)(iii) is complied with to the extent that new
high stress locations exceeding the break location criteria described below
are considered as break locations regardless of the degree of remoteness fromr

prbvious high stress points.
.

Secti6n' 3.6.2.1.1 specifies the crj.teria for postulacihg pipe break locations. >

It states that breaks are postulate,d at terg,inal ends and at intermediate
locations based on streases and cumulativs usage fanters. Arbitrary inter-
mediate breh.s are not postulated in hf gh energy piping in accordance with the
lettera to the NdC ST-HL AE-1115 dated August 20, 1985, ased ST.HL- AE-120;
dated March 8, 1965 Section 3.6.2.1.1.2, Tables 3.6.1-2. 3.6.1-3, and
3.e.2-1 have been r vised to reflect elimination of arbitrary interanediate
breaks in HE piping. ;gnt(, $7. Hl - AG- 172.3 claiect A]gu i- 2E1986s ,

As the stress analysis is finalized, it is anticipated that changes ini

intermediate break locations, if any, would be due to the criterien contained
in STP MEP 3-1 Section B..'..C(1)(d) .(1) and (ii) and thus envoloring criterion

;

B.1.C(1)(d) (i!.1).i

t

,
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PAGE S OF 3 6
Question 210.29N

Provide the loads, load combinations, and stress linits that were used in the
design of pipe rupture restraints. Include a discussion of the design methods
applicable to the auxiliary steel used to support the pipe rupture restraint.
Provide assurance that the pipe rupture restraint and supportin,g structure
cannot fail during a seismic event.

< .

Response

Refer to the last paragraph of the response to Question 210.20N. RCL pipe
breaks have been eliminated thereby eliminating the need for RCS loop restr-
aints. >

Pipe whip restraints for other than tha RCL are designed as a combination of
,

an energy-absorbing element (EAE) and a supporting (auxiliary) structure'

capable of transmitting the resistanca load from the EAE to the main building
structures (concrete walls, sla5s, and steel structures). The EAE usually is
either thin gauge celluis.r cruthable material (energy-absorbing material,
(EAM)) or stainless steel U-bars. The design limits for EAEs are specified in ,

Section 3.6.2.3.4.1.2.
INSEUI

The r,upporting structures typ&eelly are at - -- ' ' ' '
- designed to

the loads, load combir,ttions, and stres limits as specified in Section
k 3.8.3.3 and Tabics 3.C.3 2 and 3.8.4-2.8 ";;;p: fo r '' -- ' ::;-- -. ..ir ints

insife th: :::tainmentr-the-olascio-working 21:e f::i,,.. thod uf- Part-I-of ,the-AMG-specHientien-1969 'i 1 "in; :x;pl. ... ~ 1, 2- : f ? } 1. .. Jr--The-

metr-a, tern line-cestraines-inside-the--eentaivument er; frei;r f xir; 2 m m-
lic-.. J.vu, .;;t 211;;;il. J. ;111,1 7.r :::ti;. 3.3.3 aua taoie 3.5-13,
ehrre th: 21:! ret train 1: tchen :: 50 p;r;;a; ef ACTM ;p;;ified ainimum.

Both the Operating Basis Earthquake (OBE) and the Safe Shutdown Earthquake
(SSE) seismic events are specifically included in the loading combinations
prescribed for the structural integrity of the pipe whip restraints. The
restraints and their structures are treated as structural subsystems whose
seismic response is determined from their frequency characteristics and the
appropriate floor response spectra.

IU.52/21*oQ
|

|

'

Voi, 2 Q&R 3.6-17N Amendment 50
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INSERT a

Q210.29/1 ,
,

,

INSERT 1
-

,

Fcr supporting structures designed to respond elastically, stress limits are
'

set 'in accordance with Part I of the AISC specification with stress increase'

factors as given ur. der the STRENGTH heading of Tables 3.8.3-2 and 3.8.4-2.'

Alternatively, supporting structures may be designed to respond inelastically

as stated in Note (f) of the Tables 3.8.3-2 and 3.8.4-2. In this case, the

design is limited by the ductility ratios given in Tables 3.5-13, items 5,
i 6 and 7.

<

f

'

INSERT 2

4

In all cases, the design for load components due to seismic response is
subject to stress limits set in accordance with Part I of the AISC

i
specification as described above. For the cases where pipe rupture loads

! force the structure into the inelastic range and the SSE loading is a
non-governing component, the stress limits are not applicable and thei

ductility factors as described above are used to control the design.

i

!

r

!

.

.
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'

8 ." All available systems. including those actuated by operator actions, are
* ' employed to mitigate the consequences of a postulated piping failure to

the extent clarified in the following paragraphs:
'

,
I

a. In determining the availability of the systems, account is taken of
the postulated failure and its direct consequences, such as unit-
trip and LOOP, and of the assumed single active component failure
and its direct consequences. The feasibility of carrying out oper-
ator actions is detemined on the basis of ample time and adequate

.
access to equipment being available for the proposed actions. Al-

1 though a postulated high/ moderate-energy line failure outside the-

containment may ultimately require a cold shutdown, operation at hot '

standby is allowed in order for plant personnel to assess the situa-
tion and make repairs.

SfSTEMS
b. The use of non-seismic Category 'I pi i.m in mitigating the conse-r

quence of postulated piping failure (utside the containment is
clarified in the following paragraphs: 1

(07)+1A. Tit *M 4 /MA/M STEMtM 5)/47&1haf Md44 )
'

1) For non-seismic Category I piping failures, it is assumed that -

a safe shutdown earthquake could be the cause of the failure.
Therefore, only seismic Category I equipment can be used to
mitigate the consequences of the failure and bring the plant to
a safe shutdown.

j 40

2) A postulated failure in seismically qualified portions of;

.

piping systems is not assumed to be seismically induced. Prop-1 .,
". agation of the failure to_(ailures of non-scismically qualified-

equipment is not assumed.T __..., .. m y o . r--- - - - - - - -

r c r c:: ;.. .. . . gn;; p .im.svu m a.is. " _ : , .. fit i

j g gj"*/ tr'-- f;r :{: : .! uvu ..i. , ...J. +.i -- ; -; 52^'"7 ferr i

d i ....... . ..... .

9. A whipping p1 is not considered capable of rupturing impacted pipes of
equal or greate nominal pipe diameter and equal or greater wall
thickness.

A whipping pfpe is considered capable of developing a through-wall leak-.

I M g g age crack in a pipe of larger nominal pipe size with thinner wallthickness.>

M,

10. Pipe whip is assumed to occur in the plane defined by the initial axis of
the jet thrust force and a plastic hinge point.,

~3T THA%ffo206
Ifunrestrained,awhippingpipehavingshc._ _... ... .., : _::: suffi-_

cient to form a_ plastic hinge is considered to f;n : p icn i; ii..;. _;.2 :

rotate about the[:::-::t ri id r r- - ii !;C - i 4, 2 ;i- - > - ^ ^211
'

i - r- -o
+ -- M : ;;pci h :f . i.a u.; t' 7 7- =hir ' 'r. !! 1 J1.mi_.. af4

|
ti; 1;.!;i.1 y y. -v m . n o m J i, ti; th :: f;r:: i: -"-' ^-t Jhe

i whipping pipe -- * = = " -' -" r f::: ... . ..i w m o i m .... ;f t--- ',

it ir rr- :f _. .'... pi;- ;; :: rrrt r rin:t th: t :: f .. _ i th . ,

,_c ....y .o vou.. ...m.......;

is d o m *y a. * oEIure.N I k4tU dobsMe on onN'

^

plasrc hmge poi ^rr
Cn

a ";

mpijen }- ofsovMt2WT sreEnCTh. i

. 7e, warn srn o 796 3 o n ofn e " P o* C
g y yH g w M*f y M 6 7'' M *

3.6-3 Amendment 40
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1

; Page 3.6-3
;

f

| Insert 1

i
,

i Non-seismic Category I equipment can be used to bring the plant to a-safe
! shutdown following a postulated failure in seismically qualified piping, >

subject to power being available to operate such equipment and providing the
! equipment is qualified for the environment resulting from the piping failure.
; ,

i

i i

r

1

i Insert 2
I

| Impact against rigid steel electrical conduit, whose nominal pipe size and
! wall thickness are equal to or greater than those of the whipping pipe, is not '

i assumed to damage the impacted conduit. If the conduit size is smaller than
f that of the whipping pipe, the conduit damage threshold is taken to be

exceeded and cables within are assumed to fail.-.

L

| .

!
'

|1 ,

e

I
, ,

i
|

.

1

i
i

'
,

4

:

,

i

i

|

}
|

1
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!
2..

! In general, whipping ends from a pipe break are restrained so that plastic )j,

j hinge formation is not allowed to occur. Where a plastic hinge could be ;
-

|
formed, the effects are evaluated. Pipe whip restraints are provided wherever !

] postulated pipe breaks could impair the ability of any essential system or |
| component to perform its intended safety functions listed in Section 3.6.1.1.

~

- ti 1

j 11. The calculation of thrust and jet impingement forces considers any line !

! restrictions (e.g., flow limiter) between the pressure source and break
j location and the absence of energy reservoirs, as applicable. I

12. Initialpipebreakeventswese. hot asumed to occur in pump and valve i

! bodies because of their greater wall thickness and their usual location ,

|
in the low stress portions of the piping systems. |

;

j 13. Where a system consisting of piping, restraints,'and supporting struc- |
1 tures is so complex that the assumption of planar motion is neither con- ;

; servative nor realistic, the zone of whip influence is conservatively t
'

i enlarged to a region approaching a sphere with a radius equal to the dis-
tance between the breakpoint and the first restraint. In lieu of this i

| assumption a more detailed elastoplastic analysis is performed. {
i s

! 14. No loss of pressure boundary integrity is assumed from jet impingement, 40 j

i regardless of pressure, when the ruptured pipe has a diameter and wall 50
j thickness less than those of the impinged piping. For essential piping, ;

Q210. ;
' jet impingement loads are evaluated regardless of the ratio of impinged

23N
; and ostulated broken pipe sizes. j

--Pfd.Sf i
! 3.6.1.2 ' Description. Systems, components, and equipment required to ) !

j perform the essential functions are reviewed to ensure conformance with the '--

{ design bases and to determine their susceptibility to the failure effects. |
| The break and crack locations are determined in accordance with Section 3.6.2. i

] Figure 3.6.1 1 shows the high energy pipe break locations, break types, and [
j preliminary restraint locations, j

; A design comparison to NRC BTP ASB 3 1 and MEB 3-1 is provided in Tables i

! 3.6.1-2 and 3.6.1-3. |

,
Pressure response analyses are performed for subcompartments containing '

{ high-energy piping. For a detailed discussion of the pipe breaks selected and
I pressure results, refer to Section 6.2.1 for selected subcompartments inside ,

{ the Containment and to Appendix'3.6A for selected subcompartments outside the j53 p

Containment. Effects of h ebt internal reactor pressure vessel asymmetric i'

Igressurizationloadsjendgsymmetriccompartmentpressurizationloadsinside
,| Containment are nddressed in Section 6.2.1. The analytical methods used for ,

i pressure response analysis are in accordance with Reference 3.6 2. 53 I
I )

There are no high-energy lines in the proximity of the control roos:; there- !
,

j fore, there are no effects upon the habitability of the control room resulting |
from postulated pipe breaks. Further discussion of the control room habit- !'

Icbility systems is provided in Section 6.4.
I

gg p@tESSEb /N bcT/0^/ 8ei' 0+J '
| ;

.

*
j 3.6-4 Amendment 53

!
,

I ,
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INSERT' ,,

r<

''
'' '

Page 3.6-4
.

15. Components impacted by jets from breaks in piping containing high
pressure (870 to 2465 psia) steam or subcooled liquid that flashes at the
break, such as piping connected to the steam generators or reactor
coolant loops, shall be evaluated as follows:

A. Unprotected components within 10 diameters (ID) of the broken pipe
are assumed to fail. Specif;ic jet loads are calculated and evaluated>

only when failure of the component, when combined with a single
active failure, could adversely affect safe shutdown capability.
These jet load calculations will be performed in accordance with

Section 3.6.2.3.1.

B. Unprotected components beyond 10 diameters (ID) of the, broken pipe
*

are considered undamaged by the jet without further analysis. The

basis for this criteria is contained in Reference 3.6-13.

.

7603N:0288N/20
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, ,

3.6.1.3.1 General: An analysis of postulated pipe failures is performed
to determine the impact of'such piping failures on those safety-related sys-
tems or components which are required to mitigate the consequences of the
failure. By means of protective measures, such as separation, barriers, and
pipe whip restraints, the effects of breaks and cracks are prevented from

j damaging essential items to an extent that would impair their essential func-
|

tion or necessary component operability. Typical measures used for protecting
|

the essential systems, components, and equipment are outlined below and are
discussed in detail in Section 3.6.2. The ability of specific safety-related

'
,

;

systems to withstand a single active failure concurrent with the postulated
event is discussed, as applicable. When the results of the pipe failure ef-
facts analysis show that the effects of a postulated pipe failure are iso-
lated, physically remote, or restrained by protective measures from essential !

systems or components, no further dynamic hazards analysis is performed. |

3.6.1.3.2 Protection Mechanisms: The plant layout arrangement is based
on maximizing the physical separation of redundant or diverse safety-related
components and systems from each other and from nonsafety-related items.
Therefore, in the event a pipe failure occurs, there is a minimal effect on
other essential systems or components required for safe shutdown of the plant
or to mitigate the consequences of the failure.

The effects associated with a particular pipe failure must be mechanistically ;

consistent with the failure. Thus, pipe dimensions, pipe layouts, material |

properties, and equipment arrangements are considered in defining the specific |

'( measures for protection against the consequences of postulated failures. 40 l

Protection against the dynamic effects of pipe failures is provided in the
form of physical separation of systems and components, barriers, equipment
shields, and pipe whip restraints. The precise method chosen depends largely
upon considerations such as accessibility and maintenance.

'

1. Separation

The plant arrangement provides separation, to the extent practicable,
between redundant safety systems (including their appurtanancas) to
prevent loss of safety function as a result of hazards for which the sys-
tem is required to be functional. Separation between redundant safety
systems, with their related appurtenances, therefore, is the basic
protective measure incorporated in the design to protect against the
dynamic effects of postulated pipe failures.

In general, layout of the facility follows a multi-step process to ensure
adequate separation:

I

Safety-related systems are located remotely from high-energy piping,a.
where practicable.

.

b. Redundant safety systems are located in separate compartments,

As necessary, specific components are enclosed to retain the redun-
f c.

dancy required for those systems that must function as a consequence
of specific piping fc.ilure.

P

' '

/ 3.6-5 Amendment 40

,
.

- - ._ .- _



STP FSAR ATTACHMENT
ST HL AE- IMS
PAGE 10 0F3x

d. Drainage systems are reviewed to ensure their adequacy for flooding
control.

f2. Barriers and Shields '

Protection requirements are met through the protection afforded by walls,
floors, columns, abutments, and foundations. Where adequate protection
does not already exist as a result of separation, additional barriers,
deflectors, or shields are provided to meet the functional protection
requirements.

Inside the containment, the secondary shield wall serves as a barrier
between the reactor coolant loops and the containment liner. In addi-
tion, the refueling cavity walls, operating floor, and secondary shield

,

walls minimize the possibility of an accident which may occur in any one '

reactor coolant loop affecting another loop or the containment liner.
Those portions of the steam and feedwater lines located within the Con-
tainment are routed in such a manner that possible interaction between
these lines and the reactor coolant piping is minimized. The barriers

,

withstand loadings caused by jet forces and pipe whip impact forces. |

:

Further discussion of barriers and shields is provided in Section i
3.6.2.4. I

I3. Piping Restraint Protection '40

Measures for protection against pipe whip are provided where the unre- t~

strained pipe movement of the ruptured pipe could cause damage at an (unacceptable leyel to any structure, system, or component required to i

meet the criteria outlined in Section 3.6.1.1. j
The design criteria for and description of pipe whip restraints are given
in Section 3.6.2.3. ;
3.6.1.3.3 Specific Protection Considerations: .

iitcEpr FCE A IMm bM*m Sy.srsm Pfin, W"Ma !
1. p #onessential systems, structures and components are ed y used to 3

mitigate L.. L -..al; f _ 1 _ , f.ll. L eya postulated pipe rupture
(See Section 3.6.1.1.8). 'the. cons 6ct06McES cF

2. High-energy containment penetrations are subject to special protec-
tion mechanisms. As discussed in Section 3.6.2.1.1.5, isolation
restraints are located as close as practical to the containment iso-
lation valves associated with these penetrations. These restraints
are provided, as appropriate, to maintain the operability of the
isolation valves and the integrity of the penetration due to a break

;

either upstream or downstream of the respective isolation j
restraints. l

SMoy REL4TEb miT5 ATE. TM6 EFFicT5 of M
3. Ap/nstrumentation that is ' required to f an.. f llnir;; ; pipe rup-

|
'

3 ;
ture is protected, j

4. High-energy fluid system pipe whip restraints and protective mea-
sures are designed so that a postulated break in one pipe cannot, in , (turn, lead to a rupture of other essential pipes or components. I

<

|
3.6-6 Amendment 40
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3.6.2.1.1 High-Energy Break Locations: With the exception of those por-
tions of the piping identified in Section 3.6.2.1.1.5, breaks are postulated *

'
in high-energy piping at the following locations: ..

1. American Society of Mechanical Engineers (ASME) Boiler and Pressure '

Vessel (B&PV) Code, Section III, Division 1 - Class 1 Piping,

s. The discrete break locations and orientations in the RCL are derived~

on the basis of stress and fatigue analysis. These postulated break 40
locations and the methods used to determine them are described in
Ref. 3.6-1. An analysis of each individual RCL confirms the break
locations defined in Ref. 3.6-1. The stresses and cumulative usage
factors resulting from seismic events are included in the stresses
and cumulative usage factors which are discussed in Section 3.6.2.5
to verify the design basis break locations in the RCL noted therein.

At postulated circumferential break locations, the piping is assumed
to separate to allow double-ended flow unless structural restraints

exist which physically limit the break opening area. As an example,
for the reactor coolant pipe break at the reactor vessel nozzle, the
pipe will be restrained, preventing the development of a full 45
double-ended break. At other locations where a reduced break area
is used primarily due to structural steel or concrete restraints,
justification is provided in Section 3.6.2.5. Longitudinal breaks
are assumed to have an opening area equal to the flow area of the
pipe.

b. Pipe breaks are postulated to occur at the following locations in
ASME Code Section III Class 1 piping runs or branch runs outside the
RCL as follows:

1) At terminal ends of the piping, including:

a) Piping connected to structures, components, or anchors
that act as essentially rigid restraints to piping trans- 40
lation and rotational motion due to static or dynamic
loading. '

b) High/ moderate-energy boundary such as piping runs which ,

are maintained pressurized during normal plant conditions
for only a portion of the run, i.e., up to the first nor-
mally closed valve. The terminal end of such piping is
the piping connection to the closed valve.

//hfM e~ CD
c) ^ )lranch intersection points are considered a terminal end 40

for the branch line except where the branch and the main Q110.63
piping systems are modeled in the same piping stress
analysis and the branch line is shown to have a

significant effect on the main run behavior (i.e., the
50nominal size of the branch line is at least one-half of

that of the main or the ratio of the moment of inertia of Q110.6,

main run pipe to the branch line is less than 10)/og,(O '

mes, REsneDLESS of SMS CA MomENTOf /Nf27/A'RRno
enM6H UNfs thes .sy rir /N LEN6TW GNb //Ay
,yppigpMT~Efb7"6A/ W W D

E/PMM#3.6-8 Amendment 50
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Twelve inch (12") and larger piping connected to the RCL may be modeled with
the RCL in the same piping analysis and, therefore, considered a part of the
main run. Other

,

i

:

|'

|

7603N:0288N/8
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- 2) At intermediate locations where the following conditions are
satisfied.

~

a) The maximum stress ran'ge between any two load sets,
derived on an elastica 11y calculated basis by Equation

40(10) and either Equations (12) or (13) of subarticle
NB-3653 of ASME Code Section III, under loadings
associated with the OBE and normal and upset plant
conditions, exceeds 2.4 S ,, or

b) The cumulative usage factor exceeds 0.1)
|M WC" C. -

2} t.; ..;;1: :s pipin ..... 1,.1., uh. higuesc sui... 1.;_:i:::
o

a_j h; chif*-> b- ..., ..... ; high ;n;;gy piping ;y;;;._ L . 45
brer'z 1 ;.i ..; h_.. Sc... id;..:ifi.d ...J-A-been -erelyr A

sL_.g;d unicerm.;1;_..J, LL. .zigin;l 5 ;;b 1;;_ti;;; 2.. uom
40

en; ;f th; f;11: ring ern itirn: ;;i. L .- ,1
d

,

\
, _ , __ _ _

- - ,
_ ____s

., ..__.__; ;.. .. .u3 . v. wumuseusw. u. 3 .. .-_. ......
9' b) ch: 7:;the thr :hrid le rir :;::ifi;d in 2) ?) --A

i

h} t :h;ng: 1: rr;"4- A 7 7 p=*-- *-r: ;_;h _ __j .; dif*a 4

f::;a;;; in pip: : ire, r:11 thi:!'rerr, 2nd ;;;;ing. 5 ~. i
,,

'

2. ASME Code Section III Class 2 and 3 piping, breaks are postulated to oc- 40
cur at the following locations in each run or branch run:

a. The terminal ends,

b. At all intermediate locations between terminal ends where the pri-
mary plus secondary stresses under normal and upset conditions and
an OBE event, as calculated on an elastic basis by the sum of
Equations (9) and (10) (subarticle NC-3652 of the ASME Code, Section
III), exceed 0.8 (1.2SH+8}' '

A

receir er 7 7 ng vonnnlysis. ch. h<gh--* rtr:;; 1;;; irnr - y |534 4i,e
.

kne k--n ee -
w < en . ... r_ev n. < n < n _, ov.er.m1. _ .u

m
m . m..- ..- ,

.. , ---- e
m . . .

1 ::d and tre.;h 1;;_ti;n: h:'J: 5: r id::tifi:d 22d "cl"*""d "h* 53
rhigin:1 in:;. .di L L& i 1 _;i;n: ::: 20t rhrrged 2:12: :22 Of

r 11-mi g erndi:1.u.*k- . .. .

1) noulmum .uu==ses exceed who L. .L;12 1 . 1 .y. ifi J 1. 2.L-
.above.

2) t ch:rg: 1: ;;;uir;d i pir per et:r; ;_;h __ __j. dif 40
fer---- * pi;; ;is , ;;11 thich rrr, 2nd ::uting.

3. System Where a Combination of ASME Code Section III Class 1 and Class 2
High-energy Piping Exists

In cases where both ASME Code Class 1 and Class 2 piping exist between
terminal ends, the following apply:

If the stress levels and the cumulative usage factor in the ASMEa.
Code Class 1 portion and the stress levels in the Class 2 portion

|

\
l 3.6-9 Amendment 53
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Insert "C"

...except for butt welded austenitic stainless steel piping where process fluid
oxygen content is controlled as described in Section 5.2.3.2.1. Breaks are

--postulated in such piping where-the cumulative usage factor exceeds 0.4..

<

r
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exceed the limits specified in 1. and 2. above, then the breaks are
|45postulated at each of these locations.
|405. ^: ; . . li of glyi... ..... 1 .is, .L. Lish ;: ;::::: 1 rtirr: re-2

L .;;d.

eh. vuisiu.i 'us .i Ivmouluu. myL. oulfcca, um.....,

uni;;; .... of mL ogy my i.m. muudiciou. o f 1.L . 2) L. . f . :h;- / 45
-

C12;; i p; :icr er 2.c f:r th; Ci; 2 p;rti r crir*-

4 Non-nuclear High-energy Piping

Breaks are postulated to occur in non-nuclear piping in the samea.
manner as specified for ASME Code Section III class 2 and 3 piping
if the non nuclear piping is analyzed and supported to withstand
Operating Basis Earthquake (OBE) and Safe Shutdown Earthquake (SSE) 40
loadings. Q110.

07
b. In the absence of a dynamic seismic analysis, breaks in non-nuclear-

piping are postulated at the following locations in each run or
branch run:

1) Terminal ends

2) Each intermediate fitting (e.g., short- and long-radius elbows,
tees and reducers, welded attachments, and valves).

5. Containment Penetration Piping

Main Steam and Feedwater Pipinga.

1) The main steam and feedwater system containment penetration
piping including branch connections which are short in length
and have no significant restraint to thermal expansion and :h; _

yr- r t: pering piping tra..;h meet the_pr t-,- cmma..,*-r k

" break-exclusion" requirements of b. below. In addition,

mechanistic breaks are postulated in other branches off the
main steam and feedwater lines in accordance with I., 2., ' _ 40

q110,
;nd ^.gabove.Seci,o n 3.G .1. f .1. C 08

2) The isolation valve cubicle housing the break-exclusion por-
tion of main steam and feedwater piping and any safety-related
components are designed forInonmechanistic break occurring

inanywhere within the break-exclusion zone piping, except
53piping and fittings which are associated with the bending and

tortional restraints.

3) The nonmechanistic break is equivalent to one full cross sec-
tional area of undefined type.

4) The penetration structure is capable of withstanding the pres-
temperature, and humidity and flooding transients fromsure,

the nonmechanistic break.

I 3.6-10 Amendment 53
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6) When a break-exclusion zone is established, the terminal end ..

for piping in the zone is consequently extended away from the
containment anchor. The terminal and is located adjacent to
the restraints that limit the bending and torsion moments ex-

|

<

erted on the isolation valve as a consequence of pipe break.
|These piping restraints are:
.

I

a) Located reasonably close to the isolation valves and lo-
cated to optimize overall piping design.

.

Located, as necessary, to prevent formation of a plasticb)
hinge, following a piping failure, anywhere within the
established break exclusion zone.

c) Capable of withstanding the loadings resulting from a pos-
tulated pipe rupture beyond this portion of the piping
such that neither valve operability nor the leaktight.

integrity of the containment is impaired.

7) Operability of the isolation valve must be assured for pipe
break events where valve operation is required to ensure
containment integrity or credit for valve operation is
otherwise taken based on the valve integrity and function.

LC HEM 40

8) Branches originating from the pipin run between isolation '

valves and the containment sheM be analyzed as part of the
3penetration pipin5)and are subject to the same rules as the

main run if treated as part of the no-break region.

9) All piping in the break-exclusion zone must be either of seam-
less construction with full radiography of all circumferential
welds, or of seamed construction with all longitudinal and cir-
cumferential welds fully radiographed.

|
10) All piping greater than one inch nominal size in the break

exclusion zone shall be subject to an augmented inservice weld
examination program.

11) The penetration structure housing a break-exclusion zone por-
tion of high-energy piping and any safety-related components

;
-

shall be designed for a nonsechanistic break identified in
dh 5.a.3) and 4) above.

d( A structure that separates a high-energy line outside containment from an
j essential component is designed to withstand the consequer.cas of the pipe

break in the high-energy line which produces the greatest effect at the
structure irrespective of the fact that the criteria of Section 3.6.2.1.1
might not require such a break to be postulated.

I 3.6.2.1.2 ASME Section III and Nonnuclear Piping - Moderate-Energy:
40Through-wall leakage cracks are postulated in moderate-energy piping including

branch runs larger than 1 in. nominal diameter as clarified below: Q110.
09 "

1. Through-wall leakage cracks are not required to be postulated in those i'-

portions of piping between containment isolation valves, provided they

3.6-12 Amendment 53
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the isolation valve as a consequence of reak.
}

These pip
,.

traints are:

a) Located reasonably ,se to solation valves and lo-
cated to optimize overa ping design.

40
b) Located, as nec ary, to preven raation of a plastic

hinge, foll ng a piping failure, an ere within the

. establi t.1 break exclusion zone.

c) able of withstanding the loadings resulting fr a pos ,

tulated pipe rupture beyond this portion of the pipin i

.

C

|
(E; !

:
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b. If the maximum stress range exceeds the limits specified in Sections
3.6.2.1.1.1.b.2 and 3.6.2.1.1.2.b but the axial stress is at least
1.5 times the circumferential stress range, only a circumferential 49
break is postulated.

C. Longitudinal breaks however, are not postulated a :he f.11;_ing 40
1 ::tirre:

h h erminal ends.}
b. Trt:...~.li a p.1. . of C1.. 1 vie'n; y::::: -'cre th et ;;; .. .

:: ::ler12t:A 5- ; p;ti :: (10) ;;d ;ith:: (12) ;; (12) d::: n;;
d::;;it;d in p ....;p'.. = 205 2 c f t5 iS"_E Hi""--- ' 2.' C ::

m
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cad;, C;;;im. I!!, -md/; if th curul2*i"^ """0" #'""^" d^^2 30;

:x;; J 0.1.

|) ^ p gi..g ;y;t;;; uh::: th; ;;:. ;
. Irtrr;;di;;; gulum. ut uAass z auu

ir re---- "e'"^ 2; . 1m m1. w o a 'vy LL .m. vf o3m.;i;n; (0) ;nd ;
,

'

(10) d:: rik A i perrgr;pF "O 20;2 of uuo n5HE BaTJ vue, C;:tien

-III, der: .: t :x:::d 0.S (1.2 S C), |
1

2. In piping whose nominal diameter is greater than 1 in, but less than 4 j

in., only circumferential breaks are postulated at each selected break !

|location.

3. No breaks are postulated for piping whose nominal diameter is 1 in. or
less.

3.6.2.1.3.3 Non-nuclear Piping - High-Energy - The types of breaks pos-
tulated for non-nuclear piping are the same as those discussed in Sections
3.6.2.1.3.2. The corresponding break locations are determined in accordance
with Section 3.6.2.1.1.4.

3.6.2.1.4 Break / Crack Configuration:

3.6.2.1.4.1 High-Energy Break Configuration - Following a circumfer-
ential break, the two ends of the broken pipe are assumed to move clear of
each other unless physically limited by piping restraints, structural members, 10

or piping stiffness. The effective cross-sectional (inside diameter) flow
area of the pipe is used in the jet discharge evaluation. Movement is assumed
to be in the direction of the jet reaction initially, with the total path con-
trolled by the piping geometry.

The orientation of a longitudinal break, except when otherwise justified by a
detailed stress analysis, is assumed to be oriented (but not concurrently) at 53

two diametrically opposed points on.the piping circumference. To maximize the 02.
out of plane bending the longitudinal break will be assumed to be perpendic- :/.

fular to the plane of/a fittin; fer : :--- i;, _..; t r i c fi**'a and anyuhara R

f u s um~ th; c'-~ #^r:c.;; :f th: fitting f;r _.i_, _..; :1 fi;;i..o; . The flow

area of such a break is equal to the cross-sectional flow area of the pipe.
Longitud,ina,1 and circumferential breaks are not postulated concurrently.

< P '. P m s Moderate-Energy Crack Configuration - Moderate-energy crack
--'

3.6 2.1.%.2
openings are assumed to be a circular orifice with cross-sectional flow area
equal to that of a rectangle one-half the pipe inside diameter in length and
one-half pipe wall thickness in width.

3.6.2.2 Analvtical Methods To Define Forcing Functions and Response

Models.

3.6.2.2.1 Forcing Functions for Jet Thrust and Dynamic Model for Piping
Resoonse: The fluid conditions at the upstream source and at the break exit ;c'~
dictate the analytical approach and approximations that are used to determine

3.6-15 Amendment 50
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cracks. Note that for short periods of time, the pressure and enthalpy in
certain systems will be higher than full or normal power operation i.e., 102

'percent power. However, the full power mode establishes the maximum demands
of safety systems in the event of a postulated pipe rupture. Other modes of
normal operation have reduced needs for safety systems to bring the plant to a
safe shutdown. Therefore, the full power operation mode is used to determine |

the thermodynamics state in the piping system for the calculation of fluid
reaction forces. 40

-

3.6.2.3.2 Dynamic Analysis Methods To Verify Integrity and Operability
for the RCL:

3.6.2.3.2.1 General - A LOCA is assumed to occur for a branch line break e
down to the second normally open automatic isolation valve (Case II, Figure 453.6.2-1) on outgoing lines and down to and including the second check valve
(Case III, Figure 3.6.2-1) on incoming lines normally with flow. A pipe break
beyond the re h second check valve does not result in an uncontrolled
loss of reactor coolant if either of the two valves in the line closes.

..::::dingly, is h cf the eute :ti: i;slatica v:1 ;; are suitetly pre ::::d ad^

e--watr d :: M + E--the el::: :: paceibl en' hat : pip: 5 ::h heye ' th:-
::::::in; Je::=n6t:346ptedier ;h: inte;rity e A epersb!'4ty rf the velves. 40
F ::h;r, p riodic testing of the valves capability to perform their intended 1

function is essential. This criterion takes credit for only one of the two
valves performing its intended function. For normally closed isolation or in-
coming check valves (Cases I and IV, Figure 3.6.2-1), a LOCA is assumed to

j occur for pipe breaks on the reactor side of the valve.

Branch lines connected to the RCL are defined as large strictly for the pur-

| pose of pipe break criteria when they have an inside diameter greater chan 4 | 45
in. up to the largest connecting line. Rupture of these lines results in a

'

| rapid blowdown from the RCL, and protection is basically provided by the
accumulators and the low-head safety injection (LHSI) pumps.

40
Branch lines connected to the RCL are defined as small for the purpose of pipe
break analysis if they have an inside diameter equal to or less than 4 in.
This size is such that Emergency Core Cooling System (ECCS) analyses, using
realistic assumptions, show that no fuel cladding damage is expected for a | 45break area of up to 12.5 in.2 corresponding to 4 in. inside diameter piping.

Engineered safety features (ESFs) are provided for core cooling and boration,
pressure reduction, and activity confinement in the event of a LOCA or steam 40
or feedwater line break accident to ensure that the public is protected in
accordance with 10CFR100 Guidelines. These safety systems are designed to
provide protection for an RCS pipe rupture of a size up to and including a
double-ended severence of the RCS main loop. 45

,

!
;

!
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To assure the continued integrity of the essential components and the engi-
neered safety systems, consideration is given to the consequential effects of
the pipe break itself to the extent that:

*

.

1. The minimum performance capabilities of the engineered safety systems are-

not reduced below that required to protect against the postulated break.

2.; The containment leaktightness is not decreased below the design value if
'

the break leads to a LOCA (1).
i

3. Propagation of damage is limited in type and/or degree to the extent
'

that:

a. A pipe break which is not a LOCA or steam /feedwater line break will

not cause a LOCA or steam /feedwater line break.

b. An RCS pipe break will not cause a steam or feedwater system pipe
break, and vice versa, in excess of small Metr r -t ^r r .le lines

gf which are not required to function following accidents.

; 3.6.2.3.2.2 Large RCS Piping - Propagation of damage resulting from the
; rupture of an RCL is permitted to occur but must not exceed the design basis

for calculating containment and subcompartment pressures, loop hydraulic
; forces, reactor internals, reaction loads, primary equipment support loads, or

40
) emergency core cooling system performance.

| Large branch line piping, as defined in Section 3.6.2.3.2.1, is restrained to
(

meet the following criteria in addition to items 1 thru 3 of Section
'

i 3.6.2.3.2.1
for a pipe break resulting in a LOCA:|Y2dfrNnh 02 SAfMp|e fjMS'

hm,/ed /c .Styr1// E1S
1. Propagation of the break to the unaffected loops is,pr;;;;t;d to ensure

the delivery capacity of the accumulators and low head pumps.

2. Propagation of the break in the affected loop is permitted to occur but
does not exceed 20 percent of the flow area of the line which initially
ruptured. The criterion is voluntarily applied so as not to substantial-

~ ly increase the severity of the LOCA.
Irif(-- =;;:> 3. 6. 2. 3. 2. 3

*

Ret BK bro nch
Small[BranchLines-Shouldoneofthesmallpressurized3

3lines, as defined in Section 3.6.2.3.2.1, fail and result in a LOCA, the
'

piping is restrained or arranged to meet the following criteria in addition to,

items 1 through 3 of Section 3.6.2.3.2.1:

| :smku MSrewr1GnrotSnmf/2 bn&S /4BreakpropagationislimitedtotheNafectedleathgao loops; 1.
s f ., propagation to_

theotherlegoftheaffectedloopandtotheotherloopsispres;.x;.,

Damage to the high-head safety injection (HHSI) lines connected to the!

i other leg of the affected loop or to the other loops is prevented.
ty15 Nim /Z6D;

(1) The containment is here defined as the containment structure liner and
penetrations and the steam generator shell, the steam generator steam
side instrumentation connections, the steam, feedwater, blowdown, and
steam generator drain pipes within the containment structure.

i

3.6-19 Amendment 44
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Exceptions to these criteria may be made if specific evaluations show no
adverse effects occur to accident mitigation and recovery systems.

.

1

4

,

s

&
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2. Propagation of the break in the affected leg is permitted but must be
limited to a total break area of 12.5 in.2 The exceptian -tc shie-ease |
is"he" the initiet'ing-smaH-break-is-a cold-leg-HHSI-liner-Further-
p m p = g a tion-i s-not_ pe rmit t ed-fo r-t h i e-c a se .

3. Propagation of the break to a HHSI line connected to the affected leg is '

prevented if the line break results in a loss of core cooling capability

1gjjpg/' due to a spilling injection line. 40
---gp ,

3.6.2.3.2.4 Design and Verification of Adequacy of RCL Components and
Supports - The methods described below are used in the Westinghouse design and
verification of the adequacy of primary RCL components and supports. These
methods are used only to determine jet impingement loads on RCL components and *

supports and are not used for design and checking of walls, RCS barriers,
cable trays, etc. 45

The design basis postulated pipe rupture locations for the RCL piping are
determined using the criteria given in Section 3.6.2.1. These design basis
ruptures are used as the rupture locations for consideration of jet impinge-
ment effects on primary equipment and supports.

A 'ynamic analysis is used to determine maximum piping displacements at each
de;ign basis rupture location. The maximum piping displacements are used to
compute the effective rupture flow area at each location. The flow area and

40
rupture orientation is then used to determine the jet flow pattern and to
identify any primary components which are potential targets for jet
impingement.

The jet thrust at the point of rupture is based on the fluid pressure and
temperature conditions occurring during full (100 percent) power operating
conditions of the plant. At the point of rupture, the jet force is equal and
opposite to the jet thrust. The force of the jet is conservatively assumed to

,

be constant throughout the jet flow distance. The sub-cooled jet is assumed
to expand uniformly at a half-angle of 10 degrees, from which the area of the
jet at the target and the fraction of the jet intercepted by the target
structure can be readily determined.

The shape of the target affects the amount of momentum change in the jet and
thus affects the impingement force on the target. The target shape factor is
used to account for target shapes which do not deflect the flow 90 degrees
away from the jet axis.

45

The method used to compute the jet impingement load on a target is one of the
following:

1. The dynamic effect of jet impingement on the target structure is
evaluated by applying a step load whose magnitude is given by:

F =KPA
aB

where:

F = Jet impingement load on target

|

|
.

3.6-20 Amendment 45
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Exceptions to these criteria may be made if specific evaluations show no' |,
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adverse effects occur to accident mitigation and recovery systems.
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The rastraint structure is typically a structural steel frame,or truss and the
energy-absorbing element is usually either stainless steel U-bars-or
energy-absorbing material as described below:

,
.

1. Stainless Steel U-Bar
,

This type consists of one or more U-shaped, upset-threaded rods of stain-
~

less steel looped around the pipe but not in contact with the pipe to al-
,

low unimpeded pipe motion during seismic and thermal govement of the *

pipe. At rupture, the pipe moves against the U-bars, which absorb the
kinetic energy of the pipe motion by yielding plastically. A typical ex- '

ample of a U-bar restraint is shown in Figure 3.6.2-3.

2. Energy Absorbing Material 40

This type of restraint consists of a crushable, stainless steel, inter-
' nelly honeycomb-shaped element designed to yield plastically under impact

of the whipping pipe. A design hot position gap is providad bstween the
pipe and the energy-absorbing material to allow unimpeded ' pipe motion
during seismic and thermal pipe movements. A typical example of an
energy-absorbing material restraint is shown in Figure 3.6.2-4 )

1

3. 5-Way Restraint
,

A five-way restraint is utilized to protect the main steam isolation '

valves (MSIVs) and main feedwater isolation valves in the event of a pos-
tulated pipe rupture outside the containment. This restraint is designed
so that postulated pipe breaks beyond the five-way restraint will net
result in stresses greater than 1.8 S being transmitted to the pipingu ,

between the isolation valve and contaTnment penetration or formation of a
plastic hinge between the isolation valve and the restraint.

A - -Contairment MaiTrSteaartiner-Reatrainn 53

7 f
-

,

} The main am line r(straints inside containment are sing*

nonlinear, si'ic methods with allowable ductilities g n Table
3.5-13. ,7he''snc r ges to the internal structure are p gned t he
res_trai,nt backup structwa using standard elastic design methods to

[ ansure sufficient anchorega-
s

, _____

3.6.2.3.3.2 Restraints for RCL - Pipe restraint types and locations are |45 ,

discussed in Section 5.4.14. Leading combinations and stress limits are dis-
cussed in Section 3.9.1.

4

3.6.2.3.4 Analytical Methods:

| 3.6.2.3.4.1 Pipe Whip Restraints Other than RCL Restraints - 40
Q11

1 Location of Restraints 11

a, For purposes of determining pipe hinge length and thus locating the
pipe whip restraints, the plastic moment of the pipe,4+ determined ,

in the following manner: j /
5 - olo-y 06

1.1 z SM -

P Py

3.6-21 Amendment 53
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)m: ,

Plastf.c section uodulus of pipe Q = (Io k)2 -

m- mw .

lA$
Vall thicknesst -

Yield , stress at pipe cperating touperature.fi . -

't.1 - 10-percent facrer to ace.ount for strain hardening (for T 4
JN58FQ 400'T)

=>
P.tpa whip restrair.ts are loedted as close to the axis of the reac-
tion thrust force break as practicable. Pipe whip restraints are
generally 1ccated so that a plastic hinse doe- net form in the pipe.
If, due to physical limitations, pipe whip re. raints are located so
that s plastic hir.ge can form, che con:sequenet of the whipping pipe

end the jet impingement effect afe further invt tigated. Lateral
guides are provide.d where niecessary to predict td control pipe

motion.

b. Gencr.tliy, restrain ~cs are designed and located with sufficient g
cleartnces between the pipe and the restraint such that they do not g*
interact and cause additionel piping stresses. A design hot posi- ,

tien gap i.s provided that will allow maxiirm predicted thermal,
seismic, ,sr.d aciscic anchor moveme:it displacemants to occur without
intoracticn.

Exception to this g,eneral cfiterion may occur wl.en a pipe supporp
and restraine are it'.corporated .into the same structural steel frame,
or wher a zero d6 sign gap is r6guired. In thes.e cases the restrain *

'

is included in chs piping analysis.

In general, the restraints do not prevent the access required toc.
conduct Jnservice inspoetion axamination of pip.ing welds. When the
location of the reatraint a,alres .the piping wolds inaccessible for
inservice fuspection, a po; tion cf the restraint is made removable
to provide accersibility.

2. Analysis and Dis!gn .

Analysis and design of pips whip testreincft for postuisted pipe break
effects are in accordance with Ref. 3.6-5. Specifically, the folicwing
criterie are adopted in analys's and desfgn:i

Pipe whip restraints are designed based on energy absorption prin-a.
ciples by considerint, the elastic-plastic, utrain hardening behavior
of the materi.21s used.

b. A rebound factor of 1.1 is appited to the jet thrust force (when
static Enalyser are perform u).

.-)

$.6-21 Amendaent 53 ,
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'

s >

inside rtdius of pipe: r =j
outside radius of piper =

; g

,

t insert 2
i

Alternatively the load carrying capacity of the pipe may be determined ,

| by a suitable analytic model per Reference 3.6-9.

.,

e

T

1

9

s

;

4

4

e

1
,

h

p

a

.

-
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Except in cases where calculations ate performed to verify that ac.
plastic hinge is fermed, the ener5y absorbed by the rt:ptured pipe ,is |

conservatively assumed to be zero; 1.e., the . thrust force developed J.0
goes directly into moving ths broken pipe and is not rieduc' d by the Q110' '

e

force required to bend the pipe. g

d. In elastic-plastic design, limits for strains are g.s follows:

. (- Allowable strain used in design. ;

'
,

i

-
,

' '

,

.

,

,

.

T/

- ,

|
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<

Primary Coolant. Loop," WCAP-8032-P- A, ', proprietary) and
USAP-817? A (ne., proprietary),, January 1975.

3 64 "Subeampartment Pressure Analyses," LN-10P-4, Rev. 1,
Cech n1 I'ower 04,rporation, October 1977. 1

,1.6-3 USNPC B1P MEB 3-1 Jostulated Break ano Lenkage Lceationa 1:-
f2.ufd System Piping Outside Containment. branch
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1975.

1

3.6-4 American Gopiecy of Mechanicf41 Engineers, Boiler and ;

Pressure Yessel Code, Sec3 ion III,19T4 afid 1975 Vinter '

,
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3.6-5 "Cerign for Pipe Break Effecto," bechtel Power Corporacien,
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(prc:prf etary), February 1170, a:-d WCAP-8709 (nonpro-/

prietary), Pet,ruary 1976.
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Comt. uter Codas," WCAPr8252, Revision 1, May 1977.
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t

3.6-10 Pordtlon, F.M. , ''A Comprrhensive Space-Time Dependeht
Analysis cf Loss of Coolant (SATAN IV Digital Code)"

45WCAP-7263, Proprietary (August 1971) and WCAP 'i750,
Non Proprietary (August 1971)

3.6-11 "PIPERUP" - Pipe Rupture Analysis Program, ME351,
June 24, 1982
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TABLE 3.6.1-2
,

t
,

DESIGN COMPARISON TO POSITIONS OF NRC BRANCH TECHNICAL POSITIONS ASB 3-1 j
'

Branch Technical Position ASB 3-1 STP Design

B.1 Plant Arrangement B.1 Conforms. See Section 3.6.1.3

Protection of essential systems and components
against postulated piping failures in high- or
moderate-energy fluid systems that operate during
normal plant conditions and that are located out-
side of containment should be provided.

B.I.a Conforms. See Section 3.6.1. 3. 2. (1)

B. I . a (1) Partial conformance as follows:

40
ta

- The essential equipment located in y,

the main steam and main feedwater Y*

e
h penetration areas is designed to be m

protected from or qualified the {*

environmental effects (compartment
pressure, temperature, humidity, and
flooding) resulting from a full cir-
cumferential break (single area) in
the main steam or main feedwater
lines.

,> -4-4
The essential equipment is designed f$fE5!-

to be protected from the jet impinge- g33Ed
ment and pipe whip effects resulting ~ 73 K-

5 from a full circumferential break h! 5E
>

3-4
E. postulated in 05: ? re :: branch lines W

"hI2 associated with the main steam or
E main feedwater lines.

B. I.a. (2) Conforms. See Section 3.6.1.2.

.

fQ f
_.

a

_ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ __ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ -, _ , ..
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TABLE 3.6.1-2 (Continued)
.

.

DESIGN COMPARISON TO POSITIONS OF NRC BRANCH TECHNICAL POSITIONS ASB 3-1
|

.

|s STP Design
'

Branch Technical Position ASB 3-1
;

: ! B.1.b Conforms. See Section 3.6.1.3.2.(2)
i
I

B.1.c Conforms. See Sections 3.6.1.3.2 (2):
I, 3.6.1.3.2.(3); 3.6.1.3.3; and 3.6.2.3.
'
:
;i B.1.c.1(a) Conforms. As part of the design

-

! process, the restraint gap is veri-
'I fled large enough to accommodate y

thermal, seismic, and seismic anchor q
,

j movements and other occasional loads. ;i
'

'

.C-
i 1# B.1.c.1(b) Partial conformance. See

'

i Section 3.6.2.3.3.1. Additionally, [j
8 final pipe whip restraint gap will o

be verified during hot-functional $'
,

,

4 testing and thus vill account for
; any differential settlement.'

Pipe relaxation la not specificallyi

considered in the STP design.
,

I

B.1.c.1(c) See response to items (a) and (b) above.
ThrtTiAL. AncE

C Restraints which do not haveB.1.c.(2) h onformjfg
adequate inservice inspection pipe weld
space requirements are made removable [ ~ ~

OR EXCEPTIDhJS Mt bOC-QmEMTth
;

/N M ES"IF#0'4#DN' Sdf 6ECU0* $ M'

f.SB.2 Design Features *S G.%.l.l.l(6). ?

B.2.a Conforms, as described in Sections 1.9 L, 2

h %g- Essential systems and components should be and 3.2.
,

5 B.2.a
h

designed to neet the seismic design require- g'

ments of Regulatory Guide 1.29. a,

g 5
rt

i

w
._ _ _ _ .
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TABLE 3.6.1-3

DESIGN COMPARISON TO NRC BRANCH TECHNICAL POSITION MEB 3-1*

.

.

I Branch Technical Pos*. tion MEB 3-1 STP Design

i

*
B.1 High-Energy Fluid System Piping

1
' B.I.a Fluid systems separated from essential systems B.1.a. Conforms. See Section 3.6.1.3.2.1.

and components.'

ANCEJ

B.1.b.4onformfg See Section 3.6.2.1.1.5.Cj B.1.b Fluid system piping in containment penetration
|

areas.
t

[. B.1.b. (1) (a)-(c) There is no Class 1 piping in containment pene-
tration areas in the STP.

i

| B.1.b. (1) (d) Conforms. See Section 3.6.2.1.1.5. 40

t
jw B.1.b. (1) (e) Conforms. For further discussion see Section .

6 3.6.2.1.1.5. k*

I de o

,j B.1.b.(2) Conforms. See Section 3.6.2.1.1.5. g'"
*
,

! B.1.b.(3) Conforms. See Section 3.6.2.1.1.5.

B.1.b.(4) See conformance statement to ASB 3-1 position
.

B.2.c.(1) and Section 3.6.2.1.1.5.b.(4).2.d.,
__

_

i

$
%i g >I

>

TUEn, e

c e

"s o,a mz
O (N C * |

"O'

1 +- r : := u uin.- _..: ..... _ _ _ :c 3-1 m.a a a 3-: :.:a, :_ -. _ ::_ :u - - n= :=
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J TABLE 3.6.1-3 (continued) -

:
|
: DESICII COMPARISCIt 70 NRC teAEN TECHNICAL POSITI IIES 3 1

erench Technicet Position IIES 3 1 STP Desipj

s.1.b.(5) Nigh energy contalrment f tued heed penetratione
d are integretty forged piped fittings. P ne uhlp

restreints do not require welding directly to the
outer surface of the piping, except where such

, welds are 100 percent volumetricelty enemined
in service and a review for local stresses is
perfonned. 40

B.1.b.(6) Wo suord pipes in high energy tines.

3.1.b.(7) Conforms. See Sections 3.6.2.1.1.5.b.5 and 10.

s.t.c Postutetton of pipe r wture in orees other B.1.c. Confonos. See section 3.6.2.1.1.
then conteirunent penetration.

B.1.c.(1)(a)-(d) Portlet Conformance. Breek en
locations are limited to the stress Q' i w detemined breeks and terminet end

{
*

breaks. See Section 3.6.2.1.1.1. 45 3
8 >

j .U B.1.e.(2) Portlet Conformance, greek locations #

g ere timited to the strese determined
, breaks and terminet end breaks. See
i Section 3.6.2.1.1.2.

i 5.1.c.(3) Conferius. See Section 3.6.2.1.1.4.
I

{ B.1.c.(4) Portlet Conformance. Conforiaance to
i structures seperating a high energy

50 E@<tine from en essentist component is
timited to high energy lines outside g>_4m
containment. However, structures inside O210 r

h* O
-

ycontelrment are designed for the dynamic .26N
; effects of postetuteted mechanistic O'm<

breaks. See Sections 3.6.2.1.1.2 and %Zi

! 3.6.2.1.1.7. Hg.g
] g cm VI

- $
'

: a.
5-

E
.
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TABLE 3.6.1 3 (Continued) ,

DESICW COMPAstSON TO WeC BRANCN TECHNICAL POSITI MEs 3-1

Branch Technical Poeltton MEs 3-1 STP Deel.gn

3.1.c (Continued) s.1.d. Confonus, see section 3.6.2.5. 40

B.1.e. Portlet Conforsvince. In tfeu of
postuteting high energy teekege
cracks for erwirorssentet ef fects,

50certain non-smechanistic futt
ciretseferentist breaks are postv- ]210
teted to estabtleh the erwirorsnentet .35N.

conditions inside conteirunent. The!

bulk contelrunent effects due to leek-
ese cracks are sewetoped by these
breaks.

3.2 senderate-Enerw Fluid systess Pipins B.2.e. Confonna. See section 3.6.1.3 and
appendix tieter).

3.2.b. Confonus. See section 3.6.2.1.2. to

$u
s.2.c.(1)-(2) Confones, see sectten 3.6.2.1.2.*

ens ,

y B.2.d. Conforms. See section 3.6.2.1.2. 40 g
3.2.e. Conforms. See section 3.6.1.1.1.

s.3 Type of sreeks and Leekese Cracks In Fluid 3.3.e.(1) Conforse. See section 3.6.2.1.3.
System Pipins

s.3.e.(2) Conforms. See Sectten 3.6.2.1.3.

s.3.e.(3) Confonas. See section 3.6.2.1.4.1.

s.3.s.(4) See Section 3.6.2.2.1. Q,3
1> ~n

s.3.e.t5) Conforms, see section 3.6.1.1.10. O
a

%:>R
s.3.b. Confonus. See section 3.6.2.1.3. CD
s.3.c. Conforms. See Section 3.6.2.1, 45 Q-.m

k. @Q %
3.6.1.3.3.6b, and 3.6.1.2.

p.

o ',
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CASEI CUTCOING LINES WITH NORMALLY CLOSED VALVE-

f RE ACTOR COOLANT PIPING f
/ 1 V 1

3 g-n -

2
% BOUNDARY

CASE 11 OUTGOING LINES WITH NORMALLY OPEN VALVES
'

/ /

/ )

NOTE: THE RE ACTOR COOLANT PUMPFAIL CLOSED OR e
NO.1 SEAL 15 ASSUMED TO BE'

FAIL AS IS VALVES _ EQUlVALENT TO FIRST VALVE

{ BOUNDARY
. . . _ _ _ . _4

''I 1
~ _ _ _ _ . -

CASEIll INCOMING LINES NORMALLY WITH FLOW

|' /

hNO.1.,

..

*
NO. 2

BOUNDARY

,7 TEST CONNECTION

CASE IV INCOMING LINES NORMALLY WITHOUT FLOW
1r f

4k 4L

BOUNDARY
+ TEST CONNECTION (MEANS OF VERIFYING,* THAT CHECK YALVE IS CLOSED)

CASE V ALL INSTRUMENTATION TUBING AND INSTRUMENTS CONNECTED
DIRECTLY TO THE REACTOR COOLANT SYSTEM 15 CONSIDERED AS .
A BOUNDARY.HOWEVER, A BREAK WITHIN THis BOUNDARY RESULTS
IN A RELATIVELY SMALL FLOW WHICH CAN NORMALLY BE MADE UP
WITH THE CHARGING SYSTEM.

.

SOUTH TEXAS PROJECT
UNITS 1 & 2-

{y- LOSS OF REACTOR COOLANT' !
ACCIDENT BOUNDARY, LIMITS |

'

Figure 3.6.2-1 . Amendment 40
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--- .-. _ _ _ _ ___
|



ATTACHMENT
ST HL AE- 874 5
PAGE 310F S6- -

STP FSAR

.

References

Appendix 3.6.A:

3.6.A.4.1 Reif, F.J. Fundamentals of Statistical and Thermal Physics,
McGraw-Hill Book Co., p. 183.

3.6.A.4.2 Kennan, J.H. et al, Steam Tables, John Wiley & Sons, Inc., New
53

York, 1969.

3.6.A.4.3 Keepan, J.H. , and J. Kaye, Gas Tables, John Wiley & Sons, Inc. ,
New York, 1948.

3.6.A.4.4 Bechtel Topical Report BN-TOP-4 Rev. 1, October 1977,
"Subcompartment Pressure and Temperature Transient
Analysis". This report was approved by the NRC in
February, 1979.

"!_n;"3.6.A.4.5 y __ - = _ ,
kn.ncrr T.W.T., e4.o.t. ,'' LcFTR AN C cos besempn,en,g

.

VJC.RP -79o7-P-6 ( Prognermy Class A h k)c6F-77CJ-g .
'

b f2[| N Ok.(P(t.o peredo c] O (MS 3 )j
'

f

.

|

I
I,

l

l

3.6.A-ll Amendment 53

. . - . .



. - .- - _ - - - - . .

STP FSAR ATTACHMENT
ST HL-AE WM
PAGE 3t 0F 38

cbol the water following a discharge.Tha tenk is clso squippsd with cn internal epray and a drai-

n which function to
makeup water system, or the contents of the tank are circulated thCold water is drawn from the reactor
reactor coolant drain tank heat exchanger of the LWPS and back intrough theheader.

o the spray |38

allow room for the expansion of the original water plus the co dThe nitrogen gas blanket is used to control the atmosphere in the tank and todischarge.
50 psig based on design conditions.The tank gas volume is calculated using a final tank pressurn ensed steam

e of

worst case initial conditions will raise internal tank pressure tConsequently the design discharge for the
of 50 psig, a pressure low enough to prevent fatigue of the rupto a maximum
Provision is made to permit the pas in the tank to be periodiure disks.
monitor the concentration of hydrogen and/or oxygen. cally analyzed to

The contents of the vessel can be drained to the waste holdu*

coolant drain tank pumps in the LWPS.or the recycle holdup tank in the Boron Recycle System (BRS) via theptankintheLWPSJ,38reactor -

1 385.4.11.3 Safety Evaluation.
does not constitute part of the RCPB per 10CFR50The pressurizer relief discharke system

_

General Design Criteria 14 and 15 are not applicableits components are downstream of the RCS safety and reliefSection 50.2, since all of
,

valves. Thus,
the pressurizer relief system will not impair the ca Furthermore, failure of.

shutdown * pability for safe plant
aesrps16.5 ME WEMW O

U.; luign e: .

vfd 50 1. h?t the safety and relief valve discharge piping f:cyste pipir;; 1:;nt =d piping-eestrainte 1:unsian.a--.

ensure the integrity and operability of the valves. ~ " ' " ;';;';;i-_l to-' _ r"7 're .
discharge system.RG 1.67 is not applicable since the system is not an open

^

"

The pressurizer relief discharge system is capable of handli

volume of nitrogen in the pressurizer relief tank is that which icharge of steam without exceeding the design pressure and temperat
ng the design dis-

ure. The

limit the maximum tank pressure to 50 psig from a design basis dis required to I

volume of water in the pressurizer relief tank is capable of abscharge. The
heat from the assumed discharge maintaining the water temperatsorbing the '

j

If a discharge exceeding the design basis should occur ure below 200*F.

discharge through the tank to the Containment.the tank ensure overpressure protection by providing m, the rupture discs oneans for passing the

The rupture discs on the relief tank have a relief capacity equal t i

greater than the combined capacity of the pressurizer safety valveso or
design pressure is twice the calculated pressure resulting fr The tank
basis safety valve discharge described in Section 5 4 11 1

.

om the design j
ture dise holders are also designed for full vacuum to

4

The tank and rup-. . ..

if the contents cool following a discharge without nitrogeprevent tank collapse
n being added.

The discharge piping f*om the safety and relief valves to th
20 percent of the setpoint pressure at full flow.sufficiently large to prevent backpressure at the safety valves froe relief tank isi

m exceeding
t

e

5.4-38
A endment 38
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