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APPLICANT: GE NUCLEAR ENERGY (GE)

DOCKET #: 52-001

SUBJECT: SUMMARY OF MEETING WITH GE TO DISCUSS INSPECTIONS,
TESTS, ANALYSES, AND ACCEPTANCE CRITERIA (ITAAC)

The NRC -staff met with the General Electric Company,
representatives of the Department of Energy, and representatives of
the Nuclear industry from January 11 through January 21, 1993, to
discuss the development of ITAAC as part of the certification
process.

Enclosure 1 is a list of attendees.

Enclosure 2 contains the draf t of an Introduction (Section 1.0) and
also includes a set of definitions (Section 1.1) for use in
conjunction with the Design Descriptions and ITAAC. This
information reflects the technical agreements reached during the
meeting, but it is anticipated that additional review by OGC and
others may lead to the need for some wording changes.

Enclosure 3 includes a draft of each of the ten-example systems
discussed during the meeting. These included:

Residual Heat Removal
Nuclear Boiler
Leak Detection and Isolrtiona

Reactor Cooling' Water
Reactor Service Water
Reactor Water Cleanup
Standby Liquid control
Turbine Main Steam
Condenser
control Room Habitability Area HVAC ,

In general, these systems were chosen because the designs (and SSAR
material) were cons'. red to be relatively complete. The. notable
exception was the Control Room Habitability Area HVAC system and as
a result significant rework is required for this Design
Description and ITAAC.- It-is also recognized that the completion
of other activities, such as the PRA insights, may impact the
Design Descriptions and ITAAC.

..
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Approaches for a number of common or generic concerns were also
developed. Enclosure 4 includes summaries of the proposed
approaches for the following " generic" concerns

Welding
Environmental Qualification
Seismic Qualification
Verification of Motor-operated Valves
EMI/RFI issues for I&C
Instrument Setpoints
Electrical Independence (Separation)
Piping

In conjunction with the conclusion of the ITAAC meetings, a Senior
Management Meeting was held on January 21, 1993 at the GE offices
in San Jose to summarize the overall ITAAC review process and othFr-

matters related to the ABWR. (For further information, see the -

minutes of that meeting.) It was decided that the team would
develop staff review guidance from the lessons learned during the
ITAAC meetings. GE and the industry are expected to also develop
their lessons learned. A followup meeting at NRC headquarters is
planned for the weeX of February 1, 1993 to discuss the results of
these efforts.

In addition, the need for developing an example of a ITAAC for a
building was identified. It was decided to discuss this further
during the upcoming meeting.

ungsma squxi or

Conrad E. McCracken, Chief
Plant Systems Branch
Division of Systems Safety

and Analysis

Enclosures:
As stated

i
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| SUPPORTING GE TECHNICAL PERSONNEL
; <

5YSTEM/ ISSUE GE ENGINEER (5)
.;
'

,

LEAK DETECTION AND ISOLATION SYSTEM N. G. TOTAH

;

! REACTOR WATER CLEANUP SYSTEM E. V. NAZARENO

i

| NUCLEAR BOILER SYSTEM J. K. SAWABE
F. E. COOKE

|
i

STANDBY LIQUID CONTROL SYSTEM P. F. BILLIG
1

i

REACTOR COOLING WATER SYSTEM G. E. MILLER'

1 >

I REACTOR SERVICE WATER SYSTEM G. E. MILLER

I

l RESIDUAL HEAT REMOVAL SYSTEM W. E. TAFT

I TURBINE MAIN STEAM SYSTEM J. C. BLACK

i CONDENSER J. C. BLACK

| CONTROL ROOM HABITABILITY AREA M. MUNSON

i HVAC SYSTEM

CONTROL BUILDING SAFETY-RELATED M. MUNSON

I EQUIPMENT AREA NVAC SYSTEM

WELDING L. FINNEY
D. SANDUSKY

.

I
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i

| 1.0 Introduction
4

i The purpose of this document is to present the certified design for the Advanced
Boiling Water Reactor (ABWR).*

|
The certified design consists of:

.

I (1) A design description, design commitments and associated inspections,
tests, analyses and acceptance criteria (ITAAC);'

l
i (2) The site parameters up,on which the design is based; and

I (3) Interface requirements.

$ The certified design does not include all of the material submitted as part of
design certification application. Where a conflict exists between the Standard+

Safety Analysis Report for the ABWR and the certified design, die certified
;

i design is controlling.

| This document is structured as follows:
4

Section 1.1-Dermitions.'

)
i Section 2.0-A design description, ITAAC and interface requirements for

systems, stmetures and components within the ABWR certified design.i

|
Section 3.0-A design description, ITAAC and interface requirements for
systems, structures and components for which the design process and selected

| design features are being certified.

Section 4.0-Identifies the interface requirements to be met by those portions
of the plant for which design certification is not being sought.'A wL appucants'

f 'EfeTencing die'AliWRcertinedilesign is required to submit Design Descriptions h V.
~

;

and ITAAC for the site specific design features which meet the ABWR interface
'

; requirements. _ ,

-

4
_

' Section 6.0-Describes the site parameters applicable to the ABWR certified -
design, such as tornado strength, flood height, and earthquake accelerations.

Appendix A-A legend which defines the symbols used in figures which are part
,

of the design description."

i
Appendix B-List of Abbreviations.

;

1.0 1- 1/19/B3
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1,T Definitions

As used in this document, the following terms are defmed:

Acceptance Criteria-The performance, physical condition, or analysis result for
a structure, system, or component that demonstrates the design commitment is

met.

Analysis-A calculation or mathematical computation and/or engineering
evaluation. Engineering evaluation could include, but is not limited to,
comparisons with operating experience or design of similar equipment.

As-built-The physical condition of the system, structure, or component
following the completion ofits installation or construction at its final location at
the plant site.

Basic Configuration (Building)-The building arrangement of structural
features (e.g., floors, ceiling, walls, columns, and door ways) which are specified
in the design description and the relative location of systems or components
which are also specified in the building design description. If the building design
description includes systems or components, then the basic configuration
(system) definition applies to those systems or components within the building.

Basic Configuration (System)-The functional arrangement of structures,
divisions and components specified in the design description: and includes and
is limited to pressure boundary welds for ASME Code Class 1,2 and 3
components; dynamic qualification of seismic Category I mechanical and
electrical eg'uipment; environmental qualification of Class 1E electrical
equipment;and mechanical qualification of active seismic Category 1 motor
operated valves. Inspections for basic configuration include inspection of the
system functional arrangement and inspections limited to the following:

(1) Inspections, including non destructive examination (NDE) of the as-
built, pressure boundary welds for ASME Code Class 1,2 or 3
components identified in the design description to demonstrate that
the requirements of the ASME Code Section III for assuring the quality
of pressure boundary welds are met.

(2) Inspections of the results of the tests and/or snalyses of the Seismic
Category I mechanical and electrical equipment (including ar,ociated
instrumentation and controls) identified in the design description,
including associated anchorages to demonstrate that the a> built
condition of such equipment is qualified to withstand the design basis
dynamic loads without loss of their safety functions.

i

i

i

1- 1/21/93
1.1
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(3) Inspection of the result of test and/or analyses of the as-built Class IE
electrical equipment (including connected instrumentation and
controls) identified in the design description demonstrates that the
Class IE electrical equipment is qualified to withstand the
emironmental conditions associated with design basis events without
loss of safety function for the time needed to be functional. Such
equipment includes the connected electrical equipment (such as
cabling, wiring, and terminations) and lubricants necessary to support
performance of the safety functions of the components identified in the
design description g
As-built electrical components (including agmstrumentation
and controls) are emironmentally qualified if they can withstand the
emironmental conditions associated with design basis events without
loss of their safety functions for the time needed to be functional.These
emironmental conditions are as follows, as applicable to the bounding

design basis event (s): Expected time-dependent temperature and
pressure profiles, humidity, chemical effects, radiation, aging,
submergence, and synergistic effects which have a significant effect on
equipment performance.

Elecuical equipment emironmental qualification may be
demonstrated through testing of an identicalitem of equipment under
identical or similar conditions with a supporting analysis to show that

the equipment to be qualified is acceptable, testing a similar item of
equipment with supporting analysis to show that the equipment to be
qualified is acceptable, experience with identical or similar equipment

;

!
under similar conditions with a supporting analysis to show that the

equipment to be qualified is acceptable, or analysis in combination with
|

|
partial type test data that supports the analytical assumptions and

i conclusions.
!

(4) Inspection of the results of tests of active safety related motoreperated
valves identified in the design description demonstrate that the MOVs

are qualified to perfonn their safety functions under design differential
pressure, system pressure, fluid temperature, ambient temperature,'

minimum voltage, and minimum and/or maximum stroke times.|

Design Commitment-That portion of the design description that is verified by
ITAAC.

Design Description-That portion of the ABWR design that is approved by
,

certification.

2 1/21/93
1.1
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Division (for electrical systems / equipment)-The designadon applied to a
given system or set of components that enables the establishment and
maintenance of physical, electrical, and functional independence from other |

redundant sets of components.

Division (for mechanical sptems/ equipment)-The designation applied to a

specific set of components within a system.

Inspect or Inspection-Visual observations, physical examinadons, or review of
records based on visual observation or physical examination that compares the
as built structure, system, or component condition to design commit:nents.
Examples include walkdowns, configuration checks, measurements of
dimensions, and non<lestructive examinations. Inspections can be performed in

parts or segments over a period of time.
;

ITAAC-The inspections, tests, analyses, and acceptance criteria that are
described in 10CFR 52.97(b) for the structures, systems, and componenu that
are within the scope of the design certification. The ITAAC could apply to
multiple systems and components, and they could include a design process for
the design of systems and components that will be completed after certification.
The ITAAC w01 be provided in tables with the following three-column format:

Desism Commitmen t insocctions. Tests. Analyses Acccotance C BCDAI

The ITAAC tables contain inspections, tests, or analyses (ITA) for each design
commitment. The identification of a separate ITA enuy for each design
commitment shall not be construed to require that separate inspections, tests, or

analyses be performed for each design commitment. Instead, the activities
associated with more than one ITA entry may be combined, and a single

inspection, test, or analysis may be suflicient to implement more than one FI A
enuy. .

Simulated Signal-The intentional generation of a signa: for testing.

Test-Operation of a structure, system or component, to evaluate its
performance or structural integrity.

3- 1/21/93
1.1
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Enclosure 3

Examole Systems

Resi/ual Heat Removal

Nuclear Boller

leak Detection and Isolation

Reactor Cooling Water

Reactor Service Water

Reactor Water Cleanup

Stan. .iquid Control

Turbine Main Steam

condenser

Control Room Habitability Area HVAC

.

p
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2.4 Core Cooling / 4 s/'73
2.4.1 Residual Heat Memoval System j

|

\Design Deserfption
|;

|
ne Residual Heat Removal (RHR) System is comprised of three divisionally i

!
' separate subsystems that perform a variety of functions utilizing the following six I

buic modes of operation: (1) low pressure core flooder (LPFL), (2) suppression
pool cooling, (3) wetwell and dr>well spray cooling (4) shutdown cooling, (5)

:

:augmented fuel pool cooling, and (6) alternating current power source (AC)
independent water addition. The system configuration of each loop is shown in

,

Figure 2.4.la, b, c ! ( l : '- - - - f, - 'J.De major functions of the
various modes of operation include: (1) containment heat removal, (2) reactor
decay heat removal, (3) emergency reactor vessellevel makeup and (4)
augmented fuel pool cooling. In line with its given functions, pordons of the
system are a part of the Emergency Core Cooling System (ECCS) network and
the containment cooling system. Addidonally, portions of the RHR System are
considered a part of the Reactor Coolant Pressure Boundary (RCPB).

Except for the non ASME Code components of the AC independent water
addition feature (Figure 4.2.1.c), the endre RHR System is designed to safety-
related standards, although it performs some non4afey funcdons. De safety-
related modes of operation include: (1) low pressure core Gooding, (2)
suppression pool cooling, (3) wetwell spray cooling and (4) shutdown cooling.
Non safety related modes of operadon include: (1) drywell spray cooling, (2) AC
independent water addidon and (S) augmented fuel pool cooling. The RHR
System also provides a backup, safety related fuel pool makeup capability.
Ancillary modes of operation include minimum Gow bypass and full Dow testing,

ne ECCS funcdon of the RHR System is performed by the LPE mode.
Following receipt of a loss of<oolant accident (LOCA) signal *r m -- m G.,

L H:! Mf i .;;" p:: r- " E 9 : ":,"i.C: 5'Ii- 'y"/,thef
-

RHR System automadcally inidates and operates in the LPE mode W 9

] rf_-in H9 tr ;cMx d 0.. "''''*esewedef to provide emergency a

makeup to the reactor vesself :o :: E::; $r r n x x :"#!he LPFL
injecdon Gow for each loop begins when the Reactor Pressure Vessel (RPV)
dome pressure is no less than 15.8 kg/cmg above the drywell pressure. For a

pK

design basis large break LOCA (LBLOCA), for RPV dome pressure no less than
2.8 kg/cm2 greater than the drywell pressure, the LPFL injecdon Gow for each
loop is 954m3/hr minimum within 36 seconds of receipt of actuadon signal,wh'

' ~:2.,._... SM " - tr --^ '- The LPFL mode is accomplished

by all three loops of the RHR System by transferring water from the suppression .
pool to the RPV, via the RHR heat exchangers. Although the LPFL mode is

. automatically initiated, it may also be initiated manually. The system will also

1/10/92
1
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automatically revert to the LPFL de of operation from the test mode, the

INSNR suppression pool coolingpswhpp'rr wetwell spray modes upon receipt of
A a LOCA signal.gch RHR loopTid \ mjection valve requires a low reactor

pressure permtsuve signal whether being opened manually or automatically in
," '

response to a LOCA signal.

ne containment heat removal function in the ABWR is performed by the
Containment Cooling Sptem,which is comprised of the LPFL, suppression pool ,

cooling, and wetwell and drywell spray cooling modes of the RHR Sptem.
Following a LOCA, the energy present within the reactor primary system is

|
dumped either directly to the suppression pool via the Safety Relief Valves
(SRVs), or indirectly via the dr)well and connecting vents. Subsequently, fission J
product decay heat continues to add energy top: p:ghe Contamment
Cooling Sptem is designed to limit the long term bulk temperature of the j

suppression pool, and thuslimit the long tenn peak temperatures and pressures
'

within the wetwell and dnwell regions of the containment to within their
;

analyzed design limits, with only two of the three loops in operation. The cooling
requirements of the containment cooling function establish the necessary heat
removal capacity for each loop as no less than 88.5 kcal/sec'C, which includes
the RHR heat exchanger, the Reactor Building Cooling Water (RCW) system,
and the Reactor Senice Water (RSW) system referenced to the ultimate heat
sink. The heat removal capactv 'a based on the suppression pool cooling mode
with the RHR tube side heat excnanger (Hx) flow rate 954m3/hr minimum.

The LPFL mode,in addition to its primary function of cooling the core, serves
to cool the containment. The suppression pool cooling mode is made available
in each of the three loops of the RHR System by circulating suppression pool
water through the respective RHR heat exchanger and then directly back to the

suppressiongpool. t
Ji k 9!&M in =pr.x :: M;;h = ppd = pd 9

QO a ane wetwell and drywell spmy modes of RHR are each available in
only two of the three subsystems (Loops B and C). These functions are
performed by drawing water from the suppression pool and delivering it to a
common wetwell spray header and/or a common drywell spray header, both sia
the associated RHR heat exchanger (s). The wetwell spray flow rate for either
loop is no less than 114m3/hr.These containment spray modes of the RHR

,

System can be initiated manually . However, the drywell spray inlet valves can,,

only be opened if there exists high dnwell pressure and if the RPV injection
valves are fully closed.JVetweu and drywell sprays serve as a augmented method

for containment cooling. Wetwell spray also serves to mitigate the consequences

(of steam bypusing the suppression poolv-

The normal operational mode of the RHR System is in the shutdown cooling
mode of operation, which is used to remove decay heat from the reactor core.
'ntis mode provides the required safety related capability needed to achieve and
maintain a cold shutdown condition . The RHR heat exchanger heat removal

1/ 4 92
2
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If a drywell spray- valve-is
open, the RHR System
automatically reverts to
allow the LPFL mode in
response to the injection
valve beginning to open.

4

-
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capacity requirements in this mode are bounded by containment cooling
requirements. Shutdown cooling is initiated manually once the RPV has been -

depressurized below the system low pressure permissive. In this mode, each loop
takes suction from the RPV via its dedicated suction line, pumps the water
through its respective heat exchanger tubes at 954m3/hr minimum, and returns
the cooled water to the RPV. Two loops (B and C) discharge water back to the
RPV via dedicated spargers, while the third loop (A) utilizes the vessel spargers

of one of the two feedwater lines (FW A). The heat removed in the RHR heat
exchangers is transported to the ultimate heat sink via the respective disision of
reactor cooling water and senice water. Each shutdown cooling suction valve is
interlocked with that loop's suppression pool suction and discharge valves and
wetwell and drywell spray valves to prevent draining of the reactor vessel to the
suppression pool. Also, to prevent draining of the reactor vessel, each shutdown
cooling suction valve is interlocked with, and automatically closes on, low reactor
water level.

.

The augmented fuel pool cooling mode of the RHR System supplements /
replaces the normal fuel pool cooling system during conditions of high heat
load. This mode is accomplished manually in one of two ways. When the reactor

_

vessel head is remcved, the cavity is Gooded and the fuel pool gates are removed,
the RHR System cools the fuel pool in the normal shutdown cooling mode.
When the fuel poolis otherwise isolated from the reactor cavity, two loops (B and
C) of the RHR System _can directly cool the pool by taking suction from and
dischargmg back to theNesmeb fuel pool cooling system at 350 m3/hr

.

O
minimum. This connection also provides foremergenc3 fuel poo pakeup

the fuelPool from acapability by supplying a safety related makeup p

safety related source (i.e., the suppression pool).

One loop (C) of the RHR System also functions in an AC Independent water
addition mode.This mode provides a means of cross connecting the reactor
building fire protection (f?) system heeder to the RHR Systemjust outside the
containment in the ahnence of the normal ECCS network and independent of
the normal safety related AC power distribudon network. De connection is
accomplished by manually at the valve opening two in4eries valves on the crose-
connecdon pipingjust upstream ofits tie 4n to the normal RHR piping. Fire
pd.on system water can be directed to either the RPV or the drywell spray
sparger by manual opening of the loop C RHR injection valve or the two loop C
drywell spray valves. nese three valves also have manual hand wheels. The Bre
water is supplied via the system's Reactor Building distribution header.

Each loop of the RHR System also has both a minimum Dow mode and a full Gow
f .g# test modegpump Dow testing during plant operation.The minimum

Dow mode assures that there is pump flow sufBeient to keep the pump cool
anytime the pump is running by opening as needed a minimum Dow valve that
directs Dow back to the suppression pool . Upon sensing that there is sufEcient

-1/1692
3
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now in the pump main discharge line, the minimum now valve is automatically
closed. In the full flow test mode. the system is essemmHy operated in the

suppression pool cooling mode, drawing suction from and discharging back to
the suppression pool.

The RHR Sptem is comprised of three separate loops or subsystems, each of
which includes a pump and a heat exchanger, takes suction from either the RPV
or the suppression pool, and directs water back to either the RPV or the
suppression pool.Two of the three loops can divert a pornon of the suppression

pool return flow to a common wetwell spray sp$r:ger or direct the entire flow to ,,t- r-MiTthe RHR System '~
ar

a common __dr)well spray sparger. The divisiort
_ h physically,rd e! ret"'!y, r " r b:! g ph)9"y!:; ;cd t

separatc
7 :- 95;ra:; u.:cf1: p!=:. Each of the three ;ir.4 powered from the

respective rh - 1E didsion as shown on Figure 2.4.la,b, c. Coohng water to each7 division of Rs ... equipment (heat exchanger as well u pump and motor coolers) $ '
is supplied by the respective division of the reactor cooling water (RCW) System.

4, ,
*

The RHR System also has provisions for containment isolation and reactor 3*
containment pressure boundary RCPB pressure isolation.

r- e RHR Syst ill maintain capability to perform its intende ety-

r ated fun ons du 'ng an ollowin designb ~ acci ntsco tions. cept

for e n n ASME moonents o indeoend water udditio

h (Firure 411.cfthe RHR System is Seismic Category I and is housed in
the Seismic Category I Reactor Building. ..= = d u T.11. Ngu=

o ' i..,h ,; - : 7 ; d ir: ,a rn e e m 6 ~ m e r condi onsex pt( the p v he*

n pool s ction s 'ners, d con ' ent s ra
ange , pi ing, su res 'u 6

sea ers d (2) e n-safe relat equipme 'ated wit e
N44 pk

niG m ..d = - USr f=. .c;i:n. cr. Eg;= SAh

The ""E pr p *- :::: J,.. .. ;cMup.' pu=p: sch =pd!: ef erpp!pa;c'

VA m ^,/hr ;-'er 'b er +.1to 2.9 Eg/c-? (&pc:" ;;"J"/}.The RHR
pump will provide the head /Dow when the surface of the Guid is saturated. The
pumps are ASME Code Class 2 components. Sufficient NPSH is provided to the
pumps for the design conditions of 100*C water, the containment at
atmospheric pressure, the suppression pool at its minimum level, and the
strainers blocked gret t-r than or equal to 50%. The pumps are interlocked from

starting without an open suction path. S: "" pr p - : p.=;;r ' ':-Rheatbmgers-

"b' ymuy n.;. ::: cc-Ehr: d-2n tion. e

e U-tu / ell type. e ary and con si oft 1e heat :xch mge

AS. e Class * and respec' ly. Ea loo of thep tem' has '

y- rne aloop',phm, i.eh e r,ce m kr cj ey p ,

,iP~

n,c "J:R S)- - p!p: g d ehm ~mm c:& Cr: 1 = 2 = is.cr. in L
g np 2A 123,:.The daigr. y.ca;;c sd icrr.p:=:=-- -f =iere yr- L

viam {
4

u.1

- - - - -
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ABWR onsign occument r' m

Qsent BJ
y :nm sc y, sin T.Lk 2. . .. 3The low pressure portions of the shutdownf

cooling piping are protected from full reactor prenure by automauc preuure
isolation valves that are interlocked with reactor pressure. Add! nn;J|y,i, =H=n_
wk;.:d L d vuJuvud cune.ir.ner:/ge-un .dder '~ 6 ~h '^ep r: (

0 -

-p~m:d f:c . xpueic dcct-icd dH:!ca
tions and controls allow forThe RHR System control room

monitoring and control during operational conditions. The control room has
indication for system flows, temperatures and pressures, as well u valve open/
close and pump on/off status, and controls for those instruments and

t

ponents shown on Figures 2.4.la d - e'b '': ;xccpdcr af dmp -
r% nly the sta le che vaves

J., 2 pfOn.ch-d d.;;
in 'catipyrydow stre ofeac oop's injec ' n s ve h con of stat

te contr too ). Valves ho n Figu ' h, L, s .;h kx ! . c,per;,:cr;
_ (in .__.u.,.- , ,m

FroureA 1.4.Ila w d F*9 wee. 4*'2.Ic .]
fignr't.. . , .

_ RHR System components with status indication and/or controtherfaces with
.

the Remote Shutdown System (RSS) are shown on Figures 2.4.1a andy.4.1b.he
rdr.;;4 m p^r.:ne re dM;- -d '^ ::: .*EE ced; re:;d:n::;= ~ q

&~:~' bi~- %
) Table 2.4.1.s

Desl n ConditionsASME 5
Component

f
2 35.2kg/cm g 182*C

Main pum
2 28.8k g 182*C'

jockey Pumps
2

Heat exchangers primary e (reactor) 2 .2kg/cm g 182*C

f

Heat exchangers secondary side ooling) 14 kg/cm g 182'C )

2
t 1 87.9kg/cm g 302'C

Piping and components from the
to andincluding the outboard contai ent

isolation valves
2

Piping and components o - to the 2 S.16kg/cm g 104'C

containment atmosph , out to and

including the out d containment

isolation val
2

2 28.8kg/cm g 182'C
Piping components outside the

mentisolation valves and on the*

con

( on side of the pump ,.

1/1&925
2.4.1

1

._.......___...._o--
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ABWR coston Document

AS D Conditions -

[g , Code e T ature i

!'
2

'

2 .2kg/c g 18 'C
Pip g and co ponents utside t

lation vah s an on thecon nmen j

Qisch ide of the pump f

Inspections, Tests, Analyses and Acceptance Criterin

This section provides a definition of the inspections, test and/or analpes
together with associated acceptance criteria which will be undertaken for the
RHR Sptem. .

,

+ 1/1ss2
2.4.1

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



__ _ . _ _ _ _ _ ._ . . _ . _ _____

i

.

'

Tatdo 2.4.1.b: flesidinal Heat Removal Svstam} ,

an - ta== Ta=*< A==8vses and Are=atance Criteria-

Certsed Design comunitesent W Taman.Ammiynes Accentance Cntena

1. :Kbesic configuration of the RHR Syster , le 1. {nopections of the ee-built system t. The as-built c: ' ;;1 dr. ;' L RHR
-

'

- Syste "- M r --- r -- 7 figures

[_ '';cr x will be conducted.ehown in Figuree 2.4.1a,2.4.1b and 2.4.1c.
2.4.1a. . 1b and 2.4.1c. D

f
-

y rovsdM *tLt. VoRoto se,
-

-.
p

_ J _: - 'n C L~L""
2. The RHfi Systu 'b4 , c: - ' ~ q C0dDt-F% w8th $2 h5tC.

.: 2: , e." Conf *fiteaban SIwsort in= = ::_ ^^-- 'z'" -

,

Y""" functional tests shen Mhe converted RHR flow. setlefles the
2ef The RHR System operates in the LPFL performed on the RHR LPFL mode' following

m* to provide emergency core make up Analysis shall be, avwt h
to the reactor vessel as follows. test results to the condCtione of the

Ngn Commitment. The LPFL injection flow for each loop
| begm_ s when the RPV dome pressure isg 2greater than or equel to 15 8 kg/cm above i

( the drywell pressure. ;7

34. The LPFt. Irq for sechloop The LPFL injection flow w ee goop i,
3

begins wnen RPVdome presume is greater then or equnt to 9S4 m /hr, for a '

greater then equei to 15.E kePcm above dom * pressure greater then or equel to 2 82

WCm above the drywell pressure.
the e-

i

2b.The Linjection flow for each Ie [
'

then or equel to g54 r/ .
,
'

gr ;e et greater
mum,for a dome prpbove the

--. -

,

m
|or equal to 2.3 kg/psn aa. ,

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

, .

2c.The triection y opens within 36 ecc of 2c. Using simulated low pr to permissive 2c. The ini on velve operis withm of

i ( receipt of eesure permiesive actuation signet, riection volve tests roc of low pressure poimi e signal. | j

fI N -
-

---- 7 . . . . _.

- ,

1

e

x o - _ - - _ _ . _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ . _ - _
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Table 2.4.1.b: Residual Heat Removat System

{ insoections. Tests. Analyses and Accentance Criteria
Ar&cpianca Cnterie

jnsstashens. Testa Analyses
Certified h-!m Comndiment .A d '/ t $ b )

-m 2 b. O > R /I%
2h. f / In theAbf' cooling mode, the RHR tube *id*

Zg in the S, conll.gl mode,the RHR tube side /. In the S/P cooling mode. HHH System
heat exchanger, (Hm) flow r g. g,

functional tests she!I be performed,tcr- than or equal to 954 m /hr.3
1

heet exches.ger. (Hx) riq > rate is greater determ r.: 05: Pr= m th- qh :t: h:
than or equalto 954 resihr, n =.

2.C.
Jer RHR loop B provides wetwell sprey flow

'2.C-X RHR System func.tlon91 tests will be greater than or equci to 114 m Mr.
'Z.C */ RHR loops, olther G or C can g/hr flow to performed othloops B and C in the wetwellovide

greater than or equel to 114m sprey mode. RHR loop C provides wetweh gray flow
the wetwell sprsy headere, greater than or equal to 114 m Mr.

,

'

I
|

@ 2d.
I 1 d. f The RHR heat exchangers tub 0:Jde flow

f 3
,( in the shutdown cooling mode, system rate is greater than or equal to 954 m Mr.

2.cf 8 in the shutdown cooling mode, the RHR functional tests will be performed to Heat exchanger removal capacity in this
|
'

tube side. heat exchanger flow rate is determine system flow rate through each modo is bounded by suppression pool3
grooter then or equel to 954 m /hr (heat heet exchanger, inspections and analysis cooling requirements.exchan0er heat removal especity in this shall be performed to verify the shutdown
modeis bounded by suppreselon pool cooling mode is bounded by suppression
cooling requirements), pool cooling requirements. 2e.

,B' in the augmented fuel poof cooling mode,24
f in the augmented fu61 pool cooling mode, the RHR tube side heat exchanger flow rate

2e, ,S' in the augmented fuel pool cooling mode, system functional tests will be performed is greater than or equal to 350 m Mr. Heat
3

j the RHR tube side heet exchanger flow rate to determine system flow rate through exchanger heat removal capacity in this3
is greater than or equal to 350 m /hr (heat each host exchanger. Inspoctions and mode is bounded by suppression pool
exchanger heat removal cepecity in thle analysis shall be performed to verify the cooling requirements.
mode is bounded by suppression pool shutdown cooling mode tw bounded by
cooling requirements). suppeeselon pool cooling requirements.

.

b

. _ _ _ _

' |
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Table 2.4.1.b: Residual Heat Removal System (Continued)
.

*'

D "== -*L == Ta=*= Anahrnes and _Aceaatance Criteria-

Acceptanca Cnteria.-"-=T--?'--

,

2F
14. gWeter is pumped at a flow rate of grooter

2.4. .HI~Using installed controle, power suppif es than or equal to 954 m /hr.3

XRHR System le designed to permit pump and other auxillarlos, the pump flow test
flow during plant opere'on. will be conducted for each RHR loop after sydN

system instatistion. Water will be pumped
y in the test loop. System twed will be

equivalent to a pressure differentlei of 2.8
, _

kokm between ttr; PJ'y eind the drywell.2

t

'p+# / .

.

4 A 4I C e--.s

*

3,

r - A-- ~ .
.

x -I -3, -'------1-RHR
6.eed e,se .o. ,.utd,, ,,in me w-

-

. .

A ee eerraesen a,es,.,,,em -- -. _ ma.- - , .-

m . ,,,,,, ,

F 4 !gg g.- pressure Reseos ter y g gegee p y eg 84
#and eespemente, V

g east 8ee free stie seypreesies ,eet wi.h
3*e seeo e m - esi.e.

5- SSE bleekage of yemy susage. g*re eatgd,/.. .

[ * doetse bette fluid .aeperseer. V P$H ** % s. /%e# - E . ee,.eu e ,o e.e.
. & W M' .

.



Bassial Heat Removal System (Continuod)Table 2.4.1.b:
g 1p=actientTests. Analyses and Aeematance Criteria:o

Aenectance cntuda. - -, -m , ? 'a = =
w . , m a. - __.. - -.

4,1s (fa. S/P cc olum moda-, 4, For- %e. S/P coolen moda>) 4, For the s]p co<> ling made,y
k

4 m ithe *

effective heet removal capability of esch% the inepectione and analyals RHR Hx. Including the effects of RCW.effective heat removal capability of sech shall be performed to determitte the heet RSW, and ultimate heat sink is greater then
RHR Hx, including the effects of RCW, exchangere effective heet removal or equel to 885 PcoVsec *C.
RSW, and ultimate heet sink is greater then capability.
or aquel to Hil5 keeVoec *C. /Itsmpf

)%MYJd5 A 73 Gi

ik) S.fA/L
,

_l._

l

|

.

6

_ . _ _ _ _
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Table 2.4.1.b: Ve -' Heat Ramtsval Svstem (Contireund) -e
a --- d -- T==se ? "c-* -- 4 **e-as Criteria.*

''

y==_w Cu *= ciaa

._ - ---- 3 =

s5s* seitaasie. Les e of a simeleted initionies

gEach RHR divides inhism is she LPPt. 6,Unas'simeled lohiesies signals, sem S,Upon ecceiptwill be y " r ' ef the RHR loisission signal (nieneel of emeemetic) as she
Impus so the RHR logic ehe followingosede le respones es en * RNR

***"! logic. eccets:leielseine (LOCA) ;'. '_^^
*-

or to a eneesel leleleeles signal.|hese s) The RHR posep receives a signal toAt --aam m_a_a
-y _

.e_ _

'
'

"

store
b) he RI'V injection volve receives a

signal to open psovided a low
reactor pressere permissive is
presens- gg

c) The soppression pool asee+en pTI
volve rece;ves a signal se h

d) Time weewell syny velve acceives a
.

| signal se close (Divisions BAC
-

esty)"

I
.

M leonatie. Leste b. 6 A. ,

(WL The sheedews coeNeg imbasse and /\ Ueles sissolesed HR leeleeleef AUpse receips of a sisseleted RHR
Isolesies sissel she following eccors:

signals. esses he perfeemed of she
eethemsd imeleties volves assesseelcelly Asheedews coeMag iseteelen valveg sheedown cooling inheerd and
cesse se seceipe of as RSIR isoledes lealeeien logic. seeboard isolesien valves

e) The
signal ,($se m 4 3 Spr mesomesically close

kf b reocTo'-S gurh reaet.e pressitre,o. - . . . _ _ . .- 'p ress ee.. -

3-
- -

b* ' " ^ AUsing34.h% _ - _ _ _ _. _ . - A ros receipe of a sieneleeed RWbkThef _"m]erts,on
*

--"; isolation sissel abe following eccors:A 6 *volves assesseelcelly signehr8eesse will be perforened of shev
' ' -f: ; :: :'' ; i"_ _': ._" . ;|

t [a) Theh ' c -
_

) Isoiseles logic.|
casse en enceips et - -^- " " ~" - L >D- = > - - >

signal, t" _ _ ' "* '? - _ 3 :i _-4 !L" 2 : volves

(s_. hi[ regio r _ presstA re] 8hj ec.N6 n W hg.,1. .-
. .

,j ensemetically close.

kjseMor.)'

- _ _ _ _
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Table 2A.1.b: Reenkal Heat Removal System (Continuod)
g

isme*Isat Testt Analvses and Areaatance Criteriau
P-atanc. criteria_.,___ % .- % s

_.

w_ # . _ _ ,. _
'

7. Iwb-1oc.k Log ic. '
7 a-..,

7a - g Upon receipt of simulated LOCA actuation7a - / Using almulated LOCA actuation signals, signal RHR logic functions to
/ if streedy operating in the test mode, the tests will be performed on the RHR automatically reconfigure the system to

suppreselon pool cooling.. , _: :- r or System. the LPFL mode of operation when,
wetweil spray modes, the RHR System

'
automatically toverts to the LPFL mode in

opersting in the test mode, the
suppression pool cooling.4,wd - _ or

response to a LOCA signal. wetwell spray modes.
.

f

7/b. Using an injection valve
7/b. With either drywell spray

valve open and upon receipt7pb. If a drywell spray valve is opening signal, tests will be of an injection valve t@g N4~ F<'ay| open, the RilR System performed on the RIIR signal, RilR logic functions to
C">&'

; automatically reverts to
N allow the LPFL mode in

System. close the drywell spray
-

I response to the injection valve. t

valve beginning to open.

now v.sve7c.ne pe , mini.e.,

7c.udas samoissed trecamee med nowlreceives a sigest to open whewa s

signals, tests will be periosuned of theibs:
7c. %* alala== A**

**de ===*abcse is peep new onIEcises se keep|peangi amielmsen New valvej inactiock
signals indicative of 8be I*lle*ISE
conditions esist concurressly (for abe

abe penny cool emytises ebe posnp as logic. required time delay pc,riod):
eseeleg by speeles. as moeded, a

'
i

,

!,

soleimean Sew velve Ibat disects new s) Pump discharge pocesest is high
' ~ pool. Upos b) Ps e flow is lowback se abe ,,-_Ibese is omfHeless now le

*

semeleg abat |

the pesap usele d6scharge bles, the De Po*P emisimum flow
valve

mislanese flew velve is r -"'-ally receives a signal so close when
closed. signals indicative of she following

coedillos esists: ,

a) Poemp flow is high

.

. . . _ _ _
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Table 2.4.1.b: R= ^-' P--t Pmal Svstem (Continued)
4

,

i

'I"
:*-

-

" r - _- * *_- - = T==s e ^ - * - - - ' **-==e ---- GM i
. _.
7

._---..---3__,_a___.
p

,

-
t

.

7d ne Rrv la#ction volve is blockedpreessee/d,Using deelmed wasor isons opening, whether demanded
-

7J. 2mh RHR Dividen's RPV is@cem signale, nesse will be perierened of the mesmally or wie en RHR initissies ,[

6

; ~ velve sedgesses a low psessess RHR inisesien vetw pesumissive logic. signal. If signals indicaedre of she| perosiesive signet whosher bones *

opened me % og -.na,.any is Sonomies condition emisse:
'

. seepenas to on.SHR inhiesias. a) Reactor presesse is highi
*

! t7e.De RHR my is blocked from;

7e,Using doelmed Ivalve posioloal . starting estess signals i dicasire of ;
'

7e, The RHR pumpe ese loseslocked Amm)

| seerslag wisheet se open secties peak.
signale, tesse will be perforused of the one of she following condseions caises: [
|RNR pump seestl laterlock logic.

e) A section posh frone the!

[emppecesion pool is availabic (The '
; emppsession pool section valve is

|
{ folly open)

!
g b) A sectices path froen the RPV vie:

the sheedows cooling section line' ,

-

| W is available (the sheedown
; I cooling section velve and inboard !

j and entboerd isolesion valves ese !
.

,!. ell folly opes) . !

j 6

i i
-

: t
. t

I

'

i

f [

! ;

e >

:

4

I

!
i

i
'

i ,

!!
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Tatde 2.4.1.b: .%-**' H--* Ramaval Systam (Continuedi
_

.~

y=_-el. -r T==t= ? ^ ~=== rd pee ==eastce Criteria"

Accantance Cnteria j
- - " T =^= _= ^ ---mm <

i

-%~gec$'** - ^= 0-~ '
0 -

__ m y ,&
- e O_

soppression pool resers valv and
)f,'.The

,

obsh,Using'aistelated elve , :*-f r. ,-

. w _. ..,..v. s I

w.ew . . - : ' '--- .p
poet seemsE ed .- e . h. - d ,li. .The . :! . ;; see blocked

[ g 1, :" , -,eyesing weless signals
- _

1, :" g r ontvoe ase baserlocked pa ..:.;" imeerlock logic. froan

wisk the RPV. Injeceben .elve. ""-g indicardee of abe following condities
_ *"I''''

:_- ;: - '-; q*-

[SupprQSston pob| return
Vdve, N -the wd wg/) }

s) The RPV lejection valve is fuH
eksed,%

$ va c dryw 18 s y wE s o y ] I

Nprdy
h as in- sies ywe sp y |

w- c folly loec _J . !

_valv[OThe soppression pool retore
e,wd the weswell sprey velve _ ..

._!. n will
g,sen.!! 7 7neelcelly close if signals |

su
|Indicesive of she followies condision
-

I
s

calse.;;

. e) Tbc RPV injection valve is not
fully closed

,

a

4>

>

b

u__________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __ - _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Tatde 2.4.1.b: P- 1" R2==* Ramtwal Svstem (Continued)
I u " '

,

->
I *n- _ _eL_ :. T==*= _^ ';;:== and _Aeeaacacea Criteria

_

. -=--- critaria*
. . -. - - T& _ - ' - -^.___

|

,

owen ,.easee a.d g.The iwo i...ies *y.cn s, .y
'a*** d'r-'a' er **a == 7 u.a.g et ve ,__*:' gs, esses will be

i
volves are blocked fross beleg open7 * eely be opened sinaisemeosely if thesei vol.h

entses high drywell peessors and the performied of the well e,tay valve @ simultancow. sly waless signals !Indkmedre of the following conditicas+

inserlock logic.I RPV lejecelos volve sad sheedown esist coecorrently l

.

coollag sucelos. valve see boek Smity
I closed. The.drywellSp valvas a) , pressuec.is high

I

,

b) The RPV injection valve is fully
cgose. whe.w ,mjecpton vagve_ cyen5* i

closed t

:
c ) The shutdown cooling section

I valve is fully closed
,

The , - '-- p _ : ~ .c _ --- . : e,M '

'E _
I" - ._..T...'E'

drywell spesy valves wilf |

g sesemmatically close if signals,

; ladkasive of the following condicion
| calets:
j i
i a) The RPV injection valve is not~'

; folly closed
|

6

i L

- ;

f i

i
!

] I

1
i

'
i

t

4
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b 2.1.2 Nuclear Boiler System

i Design Description
1

General System Description
The primary functions of the Nuclear Boiler System (NBS) are:

i

| (1) to deliver steam from the Reactor Pressure Vessel (RPV) to the Main
' Steam (MS) ystem,

j (2) provide containment isolation of the Main Steam Lines (MSLs),
*

i
(3) to deliver feedwater from the Condensate, Feedwater, and Air

i

Extraction (CFDWA) Sysem to the RPV,

:

i (4) to provide overpressure protection of the Reactor Coolant Pressure

{
Boundary (RCPB),

i

i (5) to provide automatic depressurization of the RPV in the event of a Loss
of Coolant Accident (LOCA) where the RPV does not depressurize

;

rapidly and the high pressure makeup systems fail to adequately .
maintain the water levelin the RPV, and

i (6) to provide instrumentation to monitor the drywell pressure and RPV
pressure, metal temperature, and water level.

Within the NBS, the FW lines, the MSLs and the MSL drain lines are located in

the drywell and the steam tunnel. With the exception of the instrumentation
attached directly to the RPV or NBS piping, the NBS instrumentation is located
within the Reactor Building.

See Figures 212a,2.1.2b, and 2.1,2c, for the American Society of Mechanical
Engineers (ASME) Boiler and Pressure Vessel Code Class.

Main Steam Lines
The MSLs direct steam from the RPV to the MS System. The NBS contains only

the portion of the MSLs from their connection to the RPV to the boundarywith
the MS System, which occurs at the seismic interface located downstream of the

- outboard Main Steam Isolation Valves (MSIVs). Figures 2.1.2a and 2.1.2b show

the general configuration of the MSLs and the MSL drain lines.-

The MSLs are classified as Seismic Category I from the reactor pressure vessel
out to the seismic interface shown in Figure 2.1.2b.

The MSL drain lines provide a flow path for the Main Steam Isolation Valve
(MSIV) leakage during an accident. The pneumatic operated valve in the MS

- -V drain line shown in Figure 2.1.2b opens should either electric power to the val #s'

1- Int /93
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actuating solenoid be lost, or pneumatic pressure to the valve be lost. The MSL
drain lines from the MSLs to the main condenser are seismically analyzed to
withstand the Safe Shutdown Earthquake (SSE).

The total steam volume of the steam lines, from the RPV to the main steam
turbine stop valves and turbine bypass valves,is greater than or equal to 113.2

3m.

Each MSL has a flow limiter. The MSL flow limiter consists of a Dow restricting

venturi which is located in each RPV MSL outlet nozzle.The restrictor limits the
coolant blowdown rate from the RPV in the event a MSL break occurs outside
the containment to a (choke) Dow rate equal to or less than 200% ofrated steam
flow at 72.1 kg/cm g upstream pressure.The throat diameter of the MSL flow2

limiters is not greater than 355 mm.

The MSL flow limiter also serves as a flow element to monitor the MSL flow.
Instrumentslines are provided to monitor the pressure at the throat of the MSL
flow limiter. The RPV steam dome pressure instrument lina are used to provide

the pressure upstream of the MSL flow limiter.

The MSL flow limiters limit the loss of coolant from the RPV following a MSL

rupture outside the containmeng

Main Steam isolation Valves
Two isolation valves are located in a horizontal run of each of the four main
steam lines; one valve is inside of the drywell, and the other is near the outside

of the primary containment pressure boundary.

The MSIVs are Y pattern globe valves. The MSIV's primary actuation mechanism
for opening and closing is pneumatic. Springs close the MSIV if pneumatic
pressure to the,MSIV actuator is lost.

The MSIV closing speed is equal to or greater than 3 and less than or equal to
4.5 seconds when Ng or air pressure is admitted to the MSIV actuator.When all
the MSIVs are closed, the totalleakage through the MSIVs for all four MSLs is
less than or equal to 66.1 liter per minute at 20' C and one atmosphere pressure

absolute.

Feedwater Lines
The Feedwater (FW) lines direct Feedwater from the CFDWA System to the RPV.
The NBS contains only the portion of the FW lines from the seismic interface
located upstream of the Motor-Operated Valves (MOVs) to their connections to
the RPV. Eigure 2.1.2c shows the portion of the FW lines within the NBS.

The FW piping consists of two nominal 550 mm diameter lines from the FW
supply header. Isolation of each line is accomplished by two containment

1/21/93
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isolation valves consisting of one check valve inside the dr)well and one positive
closing check valve outside the containment. The RV line isolation check valves
are qualified to withstand a RV line break outside containment. The feedwater
line upstream of the outboard isolation valve contains a h.otor-Operated (MO)
valve, and a seismic interface restraint.

The feedwater piping is classified as Seismic Categon I from the MO shutoff
valves to the RPV. The ASME Boiler and Pressure Vessel Code Class 2 piping

from tl e, Control Rod Drive (CRD) System, the Reactor Water Cleanup (CUW)3
SystemeReactor Core Isolation Cooling (RCIC) System, and the Residual Heat"

Removal (RHR) System, showwin Figure 2.1.2c is also classified as Seismic

Category I.

Safety / Relief Valves
The nuclear pressure relief system consists of Safety / Relief Valves (SRVs)
located on the MSLs between the RPV and the first isolation valve, i.e. the
inboard MSIV, within the drywell. These valves protect against
overpressurization of the nuclear system. Figures 2.1.2a,2.1.2b and 2.1.2d show
the general configuration of the SRVs, and the SRV discharge lines.

The rated capacity of the pressure relieving devices is sufficient to prevent a rise

in gressure within the RPV of more than 110% of the design pressure (%.7 kg/
cm* gauge) for design basis events.

The SRV discharge line is designed to achieve critical flow conditions through
the valve, thus providing flow independence to discharge pipe losses. Each SRV
has its own discharge line. The SRV discharge lines terminate at the quenchers
located below the surface of the suppression pool.

The SRV discharge lines are classified as Seismic Categon I.

The SRVs provide three main protection functions:

(1) Overpressure safety operation: The valves function as safety valves and
open to prevent nuclear system overpressurization-they are self-
actuating by inlet steam pressure if not already signaled open for relief
operation.

Table 2.1.2a identifies the SRV spring set pressures and flow capacities. l

The opening time for the SRVs, from the time the pressure exceeds the |

nlve set pressure to the time the valve is fully open,is less than or equal
j

to 0.3 seconds.

(2) Overpressure relief operation: The valves are opened using a
pneumatic actuator upon receipt of an automatic or manually initiated
signal to reduce pressure or to limit pressure rise.

-3- 1/21/93
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For overpressure relief valve operation (power-actuated mode),
pressure sensors on the RPV generate a RPV high pressure trip signal
which is used to initiate opening the SRVs. The relief (power actuated)
mode of operation is initiated when an electrical signalis received at
any of the SRV solenoid nives.

The SRV pneumatic operator is so arranged that, ifit malfunctions, it
does not prevent the SRV from opening when steam inlet pressure
reaches the spring lift setpoint.

(3) Automatic Depressurization System (ADS) operation:The ADS valves
open automatically as part of the Emergency Core Cooling System
(ECCS) for events invohing breaks in the nuclear system process
barrier. Automatic depressurization by the ADS is provided to reduce
the reactor pressure during a LOCA in which the High Pressure Core
Flooder (HPCF) System and/or the Reactor Core Isolation Cooling
(RCIC) System are unable to restore water level.

Eight of the eighteen SRVs are designated as ADS valves and are capable
of operating from either ADS logic or safety /relieflogic signals. Table
2.1.2a identifies the ADS SRVs.

The ADS consists of redundant trip channels arranged in two
divisionally separated logics that control two separate solenoid-
operated gas pilots on each ADS SRV. Either pilot can operate the ADS
valve. These pilots control the pneumatic pressure applied by the
accumulators and the High Pressure Nitrogen Gas Supply (HPIN)
System. The DC power for instrumentation and logic is obtained from
the Safety System Logic and Control (SSLC) Division I and II.

Sensors from all four divisions for low reactor water level and high
dgwell pressure and Division I controllogic signal actuate one set of
pilots, and sensors from all four divisions for low reactor water and high
drywell pressure and Dhision II controllogic signal actuate the second
set of pilots, either of which initiates the opening of the ADS SRVs.

Upon receipt of an RPV low water signal the ADS automatically initiates. If the
RPV low water level signal is present concurrently with high drywell pressure
signal, both the main ADS timer (less than or equal to 29 seconds) and the high
drywell pressure bypass timer (less than or equal to 8 minutes) are initiated.
Absent a concurrent high dqwell pressure signal, only the ADS high drywell
pressure bypus timer is initiated. Upon the time out of the ADS high drywell 1

pressure bypass timer, concurrent with RPV low water level signal, the main ADS
timer is initiated, if not already initiated. The main timer continues to
completion and times out only in the continued presence of an RPV low water

4- 1/21/93
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level signal. Upon time out of the main ADS timer, concurrent with positive
indication of at least one RHR or one HPCF pump running, the ADS function is

initiated.

The ADS can also be initiated manually. On a manual initiation signal,
concurrent with positive indication of at least one RHR or one HPCF pump is
running, the ADS function is initiated.

SRVs have individual non-safety-related accumulators. In addition, those with
ADS function have separate safety-related accumulators with separate redundant

~

-~. w - M.U.gas power actuators /' e c - n s

The ADS accumulator capacity is sufficient to open the SRV with the drywell
pressure at design gauge pressure following failure of the pneumatic supply to
the accumulator.

The SRVs can be operated individually in the power-actuated mode by remote
manual switches located in the main control room. They are provided with

position sensors which provide positive indication of SRV disk / stem position.

Temperature sensors are located on the discharge pipe of the SRVs.
1

NBS Instrumentation!

The purpose of the NBS RPV instrumentation is to monitor and provide control1
|

input during plant operation.

The NBS contains the inst ument lines and instrumentation for monitoring the
.! Areactor pressure and wager level. Tir dgwcggic apd "d"' metal n-y ,

: cmp =urc,pe NBS centains the sensorsyFigure 2.1.Ie'shows the drywell
,

9~

pressure and RPV instn. mentation in the NBS.

The safety-related NT,5 instrumentation is located in separate divisional areas.
*

Wchs
Pressure instrumentation dc4ect reactor vessel internal pressure from the same
instrument line,s used for measuring reactor vessel water level.

The RPV coolant temperatures are determined by measuring saturation
pressure (which gives the saturation temperature), outlet flow temperature to
the Reactor Water Cleanup (CUhSystem an the RPV bottom head drain line
temperature (instrumentation in the ystem).The reactor vessel outside*

surface (metal) temperatures are measured at the head flange and the bottom
head locations. During plant operation, either reactor steam saturation
temperature and/or inlet temperatures of the reactor coolant to the CUW
System and the RPV bottom head drain can be used determine the RPV coolant
temperature.

1/21/935-
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l

f Figure 2.1.2e shows the water levelinstrumentation.The instruments that sense
the water level are differential pressure devices calibrated for specific RPV

I

pressure (and corresponding liquid temperature) conditions. The water level
measurement design is the condensate reference chamber type. Instrument zero
for the RPV water level ranges is the top of the active fuel.

The NBS contains the instrument lines to monitor the differential pressure
across the RPV pump deck and core support plate. The instrumentation which
actually performs these functions is located within the Reciculation Flow Control
System.

The NBS also contains the drywell pressure instrumentation used to generate

the safety-related high drywell pressure trip LOCA signal. The Reactor
Protection System (RPS) utilizes this signal as a scram initiation signal. The Leak
Detection and Isolation System (LDS) utilizes this sigmtl to initiate containment
isolation. The Emergency Core Cooling Systems (ECCSs) utilizes this signal as a

system initiation signal.
At 6

The NBS control room' indications and controls allows for monitopgand '*"
control during operational conditions.The control room has indication forf v
and/or control of the ADS, RPV water level, RPV pressure, drywell pressure,
SRVs, FW line outboard check valves, and RPV metal temperature.

Remote Shutdown System (RSS) Interfaces

NBS components with status indication and/or controlinterfaces with the RSS
are shown on Figure 2.1.2a and 2.1.2e.

Environmental Qualification
The safet(related electrical equipment (including instrumentation and;.
controls) shown on Figures 2.1.2b,2.1.2c,2.1.2d, and 2.1.2e, located in the
containment, gteam tunnel and Reactor Building,is qualified for a harsh
emironment.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.1.2b provides a definition of the inspections, tests and/or analyses
together with associated acceptance criteria which will be undertaken for the
NBS.

1/21/93-6-2.1.2
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Table 2.1.2a: Nuclear System Safety / Relief Valve Setpoints

Set Pressures and Capacities

Nameplate ASME Rated Capacity

Number' of Spring Set Pressure at 103% Spring Set Used For

SRVs Valves (kg/cm g)tt Pressure (kg/hr eachl* ADS2

J, P 2 80.8 395.000

B, G, M. S 4 81.5 399.000
'

D, E. K, U 4 82.2 402,000

C.H.N,T 4 82.9 406,000. X

A.F,L.R 4 83.6 409,000 X

* Eight of the SRVs serve in the automatic depressurizadon system function,
tt Spring set pressure tolerances as permitted by the ASME Boiler and Pressure Vessel Code, Section !!!.
! Minimum capacity per the ASME Boiler and Pressure Vessel, Section !!!.
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Table 2.1.2b: Nuclear Boiler System
},

inspections, Tests, Analyses and Acceptance Criteria
Acceptance Criteria

inspections, Tests, AnalysesCertified Design Commitment

1. Inspections will be conducted for the NBS 1. The as-built NBS conforms with the basic
configuration shown in Figures 2.1.2a, b, c,1. The basic configuration of the NBS is

shown in Figures 2.1.2a, b, c, d, and e. System. d. and e.

2. The throat diameter of the MSL flow
2. Each Main Steam Line (MSL) has a flow

2. Inspection will be performed on the throat limiters is less than or equal to 355 mm. !
diameter of the MSL flowlimiters,which

limiter located in the RPV MSL outlet are located within the RPV MSL outlet
nozzle. The throat diameter for the MSL nozzles.flow limiter is less than or equal to 355 .

mm.
3. The results of the hydrostatic test of the

3. The ASME Code components of the NBS 3. A hydrostatic test of the ASME Code ASME Code components of the NBS
components of the NBS System will be System conform with the requirements inSystem retain their pressure boundary conducted.integrity under internal pressures that will the ASME Code, Section ill

be experienced during service. The combined steam line volume is greater4.
4. Using as-built dimensions of the steam 3

i 4. Tha combined volume of the four Main lines volumetric analysis will be performed than or equal to 113.2 m

Steam Lines (MSLsl and branch lines from to determine the combined main steam
l

? the RPV to the main steam turbine stop
.

line volume.valves and steam bypar,s valves is greater ,

sthan or equal to 113.2 rn ,
SaAndications and/or controls exist or can bedew

Sa. Control Roor# indications and/or controls
Sa. Inspections will gg performed on the retrieved in the Control Room as defined in

provided for NBS are defined in Section Control Roorhndsdations and/or controls Section 2.1.2.
for the NBS.

2.1.2.
Sb. Indications and/or controls exist on theSb. Inspections will be performed on the RSS

Sb. Remote Shutdown System (RSS)
inuications and/or controls for the NBS.

RSS as defined in Section 2.1.2.
indications and/or controls provided for the
NBS are defined in Section 2.1.2.

6. Tests will be conducted to determine the 6. The MSIV closing time is equal to os
greater than 3 and less than or equal to 4.56. The Main Steam Isolation Valve (MSIV) closure tirr.e of the MSIVs.closing time is equal to or greater than 3 seconds.

and less than or equal to 4.5 seconds when
N or airis admitted into the valve2
pneumatic actuator.

.
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Table 2.1.2b: Nuclear Boiler System (Continued) *

.[ .
Inspections, Tests, Analyses and Acceptance Criteriau

Acceptance Criteria 4
Certified Design Commitment inspections, Tests, Analyses ^

7. MSIV leakage for ali four MSLs less than or
7. Leakage tests will be performed to

combined leakage through the MSIVs for
determine the leakage through the closed equal to 66.1 liters per minute at 20* C and7.- When all four MSIVs are closed, the

1 atmosphere absolute pressure.
all four MSLs is less than or equal to 66.1 MS(Vs.

liters per minute at 20' C and 1 atmosphere
absolute pressure.

8. The SRV spring set pressure and capacities
8. Tests and analysis in accordance with the 8. The SRVs have the capacities and set

ASME Boiler and Pressure Vessel Code will
pressures shown on Table 21.2a.

are given in Table 2.1.2a. The opening time be performed to determine the spring set The opening time for the SRVs from thei *

for the SRVs from when the pressure
exceeds the valve set pressure to when the pressure, capacity and opening time of ; g,p

valve is fully open is less than or equal to each SRV. p,,,, g g; , ;, g,,
is less than or equal to 03 seconds.

*** "

9a.

i
9a. Upon receipt of an RPV low water level

9a. Using simulated signals, tests will be|

| signal the ADS logic automatically initiates.
performed of the automatic ADS initiation I Upon receipt of a low water level signal.
logic. concurrent with a high drywell pressure

i signal, at the input to the ADS initiation'

,

i logic, the following occurs:

1) The main ADS timer initiates and
continues to time out in the continued

|
presence of the RPV low water level

|
signal. The time delay for the main
ADS timer is less than or equalto 29

i
' seconds.

2) Upon time out of the main ADS timer, a
concurrent signal that represents
positive indication of at least one RHR
or HPCF pump running, an ADS
actuation signalis generated to the
associated ADS valve solenoids.

N
5
u
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Table 2.1.2b: Nuclear Boiler System (Continued)
3.

Inspections. Tests, Analyas and Acceptance Criteriab
Acceptance Criteria

insprulcas, Tests. Analyses
Certified Design Commitment

Sa.
Sa. (Continued)

9a. (Continued) 11 Upon receipt of a low water level signal, in
the absence of a high drywell pressure
signal, at the input to the ADS initiation
logic, the following occurs:

1) The ADS high drywell pressu'a bypass
timer initiltes. The time delay for the
ADS high drywell pressure bypass.

timer is less than or equal to 8 minutes.

2) Upon time out of the ADS high drywell
pressure bypass timer concurrent with
an RPV low water level signal.the main
ADS timer initiates end continues to
time out in the continued presence of
the RPV tow water level signal.

:. 3) Upon time out of the main ADS timer.
i concurrent with a signal that

represents positive indication of at
least one RHR or HPCF pump running,
an ADS actuation signalis generated to
the associated ADS valve solenoids.

9b. Tests will be performed of the rnanual ADS
9b. Upon receipt of a manualinitiation signal

at the input to the ADS initiation logic,9b. Upon receipt of a manualinitiation signal initiation logic. concurrent with a signal that representsthe ADS logic initiates.
positive indication of at least one RHR or
HFCF pump running, an ADS actuation
signal is generated to the associated ADS
valve solenoids.

.
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Taide 2.1.2b: Nuclear Boiler System (Continued) .i.". l

inspections, Tests, Analyses and Acceptance Critena p

! Certilled Design Commitment inspections, Tests, Analyses Acceptance Criteria ,

I
i

10. The SRV ADS sccumuidtors hav the 10. An analysis and/or type test will be 10. Either;e
.I

capacity to open the SRVs one time with performed to demonstrate the capacity of a. The SRV ADS accumulators have the
the drywell at the drywell design pressure. the SRV ADS accumulators. capacity to lift the stem of the SRVs to ,

the full open position one time with the e

i. drywell pressure at, or above the '!

drywell design pressure. or,

'

ib. the SRV ADS accumulators have the,

capacity to lift the stem of the SRVs to . ,

the full open position five time with the . I
,

drywell at atmospheric pressure, and
an analysis that shows that 5 SRV lifts j

?at atmospheric pressure demonstrates
. the capability to open one time with the ;

b drywell at the drywell design pressure. ;

[
.:. 11. Class '1E loads of the NBS are powered 11. Tests will be perfom - 3 for the NBS by 11. The test signal exists only in the Class 1E

*.

Y from Class 1E Divisions, as described in providing a test ::M,nal in only one Class 1E Divisior under test in the NBS.
!

i Division at a time.
| Section 2.1.2. .

12. The existence of'a stress report will bei

! 12. The MSL drain lines from the MSLs to the 12. An inspection of the stress report
main condenser are seismically analyzed containing the dynamic analysis of the confirmed.This report documents that a

i.
'|- to withstand the SSE. piping will be conducted. dynamic seismic analysis has been >

performed.
)

13. Springs close the MSIV if pneumatic . 13. Tests will be performed to demonstrate .13. The MSlV closes when pneumatic pressurei
'

| pressure to the MSIV sctuator is lost. that the MSIV will stroke to the fully closed . is removed from the MSIV.
position upon the loss of pneumatic

| pressure to the MSIV actuator.
.

',j
.

14. Tests will be performed to demonstrate 14. The MSL pneumatic drain line valve shown
.

i

.

14. The pneumatic operated valve in the MSL

[
drain line shown in Figure 2.1.2b opens that the MSL drain line valve opens when in Figure 2.1.2b opens when either electric ;

'!

should either electric power to the valve pneumatic pressure to the valve is lost. or power to the valve actuating solenoid is .

]
. actuating solenoid be lost, or pneumatic electric power to the valve actuating . lost. or pneumatic pressure to the valve is;

solenoid is lost. lost.
! ; pressure to the valve be lost.'
<

.
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Table 2.1.2b: Nuclear Boiler System (Continued)
*

inspections, Tests, Analyses and Acceptance Criteriab
Acceptance Criteria

inspections. Tests. Analyses
Certified Design Commitment

15. Each MOV opens and/or closes.
15. Opening and/or closing tests of installed

15. Motor. operated valves designated in valves will be conducted underSection 2.1.2 as having an active safety preoperational differential pressure, fluid
function wi:t open or close under flow, and temperature conditions.
differential pressure and flow conditions. |

!

|
!

A. l.
,
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2.4.3 Leak Detection and Isolation System (LDS)

Design Description .~ .

'~ I

LDSisclassifiedasaNsafety-related([[1 ass 1Econtrolandinstrumentation
systen whose function is to detect and ionilor leakage from the reactor
coolant pressure boundary (RCPB) and initiate isolation of the leakage source.
The system is designed to initiate automatic isolation of the process lines
that penetrate the containment by closing the isolation valves. The functions
of LDS include isclation of the main steanlines, the primary and secondary
containment, and individual systen process lines; activation of the standby
gas treatment system; the monitor of leakages inside and outside the primary
containment; and indicating the monitored leakage parameters in the control
room. The LDS design is fail safe, single failure proof and redundant.

The LDS logie design uses two-out-of-four voting in initiation of each
isolation function. Also, the logic is designed to incorporate channel bypass
provisions to permit-channel test and repair. In the bypass mode, the trip
logic utiizes two-out-of-three voting for initiation of the isolation
functions.

The LDS safety-related channel measurements are provided as inputs to the
safety systen and logic control (SSLC) system for signal processing, setpoint
comparisons, and generation of the trip signals that initiate the isolation
functions.'Once isolation is initiated, the logic seals in the isolation
sig3a1 and operator action is required to reset the logic to its normal state.

-

The following primary and secondary containment isolation and automatic
;

control fu , ions are provided by LDS using four instrument channels to
I sonitor leakage:

(1) Closure of the main steam line (MSL) isolation valves and main steam
drain line valves on a signal indicating low reactor water level, high
MSL flow in any steam line, high ambient temperature in MSL tunnel area
or in Turbine Building, low main cordenser vacuum, or low steam inlet
pressure to the main turbine.

(2) Isolation of tho' Reactor Vater Clean-up (CUV) system process lines on a
signal indicating low reactor water level, high ambient MSL tunnel area
temperature, high mass differential flow, high ambient temperature ini

the CUV equipment areas, or when the Standby Liquid Control System
(SLCS) is activated.

(3) Initiation of the Standby Gas Treatment System ($GTS) on a signal
indicating high drywell pressure, low reactor water level, high
radiation in the secondary containment or high radiation in the fuel
handling area.

(4) Isolation of Rnactor Building Heating, Ventilation and Air Conditioning
(EVAC) system on a signal indicating high drywell pressure, low reactor
water level, high radiation in the secondary containment or high
radiation in the fuel handling area.

-1-
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- (5) Isolation of containment purge and vent lines on a signal indicating
high drywell pressure, low reactor water level, high radiation in the
secondary containment or high radiation in the fuel handling area.

(6) Isolation of the Reactor Building Cooling Vater (RCV) and of the BVAC
Normal Cooling Vater (HNCV) system lines on a signal indicating high
drywell pressure or low reactor water level.

("1 ) Isolation of the Reactor Heat Removal (RHR) shutdown cooling system
loops on a signal indicating high reactor pressure or low reactor water
level.Also,@fthRHRshurdowncoolingloopisindividuallyisolatedon
a signal indicating high ambient temperature in the RHR loop equipment
area.

(8) Isolation of the Reactor Core Isolation Cooling (RCIC) steam line to the
RCIC turbine on a signal indicating high steam flow in the RCIC line,
low steam pressure in the RCIC line, high RCIC turbine exhaust pressure,
or high ambient temperature in the RCIC equipment area.

(9) Isolation of the Suppression Pool Cleanup (SpCU) system on a signal
indicating high drywell pressure or low reactor water level.

(10) Isolation of the riammability control System (TCS) on a signal
indicating high drywell pressure or low reactor water level.

(11) Isolation of the drywell sump pump discharge lines on a signal
indicating high drywell pressure or low reactor water level. Also, each
discharge line is individually isolated on a signal indicating high
radioactivity in the discharged liquid waste.

(12) Isolation of the fission products monitor drywell sample and return
lines on a signal indicating high drywell pressure or low reactor water
level.

(13) LDS provideskthe_peutron non toring syste's a signal indicating a high
drywellpressureorlowreactorwaterlevehM

As shown in yigures 2.4.3, the LDS isolation logic consists of safety related
sensors, redundant instrument channels and logic trip units that initiate the
automatic isolation functions. Also, separate manual controls in the control
room are provided in LDS design for logic reset, MSIV operational control,
MSIV closure tests, and for manual isolation. ,

LDS provides the following control signals to each MSIV pilot solenoid valve

1. Tour divisional control signals are provided to each MSIV solenoids 82 &
13 to open the valve MSIV closure is automatic on loss of any two
divisional signals to both solenoids.

2. Two divisional control signals are provided to each MSIV test solenoid
il to exercize partial valve closure. Division I or III is used to test (
close the outboard MSIVs and Division II or IV is used to test close the
inboard MSIVs.

-2-
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Also, LDS provides three separate divisional isolation signals (Divisions I.
II and III) for automatic closure of the primary and secondary containment
isolation valves. Each LDS divisional isolation signal initiates closure of
the isolation valves that are assigned in the same division.

The LDS design includes the following manual controls for separate isolation
of the RCIC system, and closure of the MSIVs and the primary and secondary
containment isolation valves:

1. Tour MSIV isolation switches - one per Divisions I, II, III, and IV.

Closure of all the MSIVs requires the actuation of two divisional MSIV
isolation switches, either Divisions I and IV or II and III,

2. Three primary and secondary containment isolation switches - one per
Divisions I, II and III.

Each isolation switch closes its respective divisional isolation valves
in the primary and secondary containment, except for the MSIVs and RCIC.

3. Two RCIC isolation switches - one per Divisions I and II.

Either isolation switch isolates the steam line to the RCIC turbine and
causes turbine trip. Division I closes the inboard while Division II
closes the outboard isolation valves.

Manual reset logic functions are provided at the divisional level to
initialize the logic and for logic reset after a isolation has been initiated.
Separate reset functions are provided in the LDS logic design for the MSIVs,
the RCIC, and the primary and secondary containment isolation circuitry.

The LDS controls and indications are provided in the control room to allow for
monitoring and control during operational conditions. The indications in the
control room consist of the monitored leakage parameters as defined under the
LDS functions.

Each LDS divisional channel is powered from the same divisional power source.
Independence is provi(ed between the Class IE divisions, and also between the
Class It divisions and the non-Class IE equipment. s

The LDS safety related components and associated hardware are qualified
Seismic Category I. The safety related LDS sensors and associated wiring in
the reactor and turbine buildings are qualified to operate in a harsh
environment.

Inspections, Tests, knalyses and Acceptance Criteria

Table 2.4.3 provides a definition of the inspections, tests, and/or analyses
together with associated acceptance criteria for the Leak Detection and
Isolation System.

.
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Table 2.4.3 .

LEAK DETECTION & ISOIATION SYSTEN

Inspections. Tests. Analyses and Acceptance Criteria

Certified Design Inspections, Tests. Analyses Acceptence Criteria
'

Cosunitment
|'

1. Inspection of the as built 1. The as bullt ISS systemi
' 1. The equipment conforms with the description

comprising the LDS system wil?_ be conducted. in Section 2.4.3.
is defined in ,

Section 2.4.3.

2.'LDS monitors and' 2. Each ISS' instrument channel
2. Each channel trips.

shall be tested using simulateddetects _ leakages
from the RCPB, and' signal inputs to test the' trip
initiates closure condition.

of primary and
I -- secondary containn-

ent isolation
valves.

3. The LDS' isolation 3. ne instrument channels of each
3. Isolation signal is initiated

' IRS isolation function shall be when at least any two out of
logic uses four tested using simulated signal four channels have tripped.
redundant-
instrument channels ' inputs.

.to monitor each
RCFB leakage
parameter.. De
, Isolation signal'is-
initiated when any-

two out of four
channels have
tripped.

.
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Table 2.4.3 (CONT'D)
I
,

I' LEAK DETECTION & ISOIATION STSTEM
,

i
*

Inspecticus Tcata, Analyses and Acceptance Criteria
,

Certified Design Inspections. Tests. Analyses Acceptance Criteria |'
, ,

1' Commitment
r

4. The IDS isolation 4. in channel bypass mode, each 4. Isolation signal is initiated

logic incorporates IRS logic isolation function when at least any two out of
channel bypass shall be tested using simulated three channels have tripped.

! provisions for on signs 1.1,nputs. ,

line testing and i

repair. In this
mode, the isolation ,[
signal is initiated
when any two out of [i
three channels have
tripped.i

I;

8%4

'

5. Each MSIV can be 5. Actuate each MSIV test switch 5. Each MSIV partia'ily closes .

!j

: subjected to a to check partial clesure of the and then reopens

t partial closure valve. automatically when its test [

switch is actuated. |test from the.
' control room. |

t

!

,
6. IRS provides 6. a. Simultaneously actuate two 6. a. Closure of all the MSIVs ;

l separate manual of the four MSIV isolation occurs only when Divslons I & f

controls in the switches (Div. I & IV or Div. IV or II & III switches are |

control room for II & III) to close ell the actuated.
;

MSIVs. Repeat the same test by. b. Isolation of the RCIC !;-

g g g closure, for.
j . .. . Alun of the actuating the other two MSIV system occurs when Div. I ;,

I' primary and-
*

4.' 8 isolation switches. switch closes the inboard or ;0

secondary - b. Actuate each RCIC isolation Div. 11 switch closes the ;

containmend,g '
I

and. switch (Div. I or II) to outboard isolation valves.
for isolation of isolate RCIC. c. Each divisional primary |

i

the RCIC system. c. Actuate each primary and and secondary containment
secondary containment isolation isolation switch close only |;

-

switch (Div. 1. II & III) to its respective containment 'j'

Iisolate the containment. isolation valves.
l'

t-

i-

i
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Table 2.4.3 (CONT"D) .

LEAK DETECTION & IS01ATION SYSTEM

Inspections. Tests, Analyses and Acceptance Criteria

Certified Design Inspections. Tests, Analyses Acceptance Criteris
Coassiement -

7. Manual reset 7. Tests will be performed using 7. The logic circutcry resets

controls are the LDS reset functions in the for normal operation.

control room.provided to perform 3
ot eaa.aireset functions as *

described in
Section 2.4.3.

8. Control room 8. Inspections will be performed 8. Controls exist and
indications and on the control room indications indications exist or can be
controls for this and controls for this system. retrieved in the control room

as defined in Section 2.4.3.system are defined.
4 in Section 2.4.3.

9. IDS logic design is 9. Tests will'be conducted to 9. The faulted channel trips.

fail-safe,'such simulate electrical power

that loss of- failure to each divisional IES
electrical power to channel.
one IRS divisional'
logic channel
initiates a channel.
trip.

.

., . . . _ _
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i

1
1

li

l' 10 Tests will be performed on the 10 The test signal exists only
] - 10 The divisional 125 in the Class IE div s on ofii

logic channels and LDS system by providing a test
|- signal in only one Class IE the LDS , system under test.

associated sensors
are powered from dlvis. ion at a time.'

i-
Class IE divisional
power.

.

11 Independence is- 11 Inspection of the installed IDS 11 Physical separation exists in~,.

LDS between Class IEClass IE divisions will be
;i .

provided in the divisions, and between the
system ber.veen performed. Class IE divisions and the+

Class IE divisions, non-Class IE equipment.*

and between Class.
IE divisions and
non-Class IE
equipment.
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2.11.3 Reactor Building Cooling Water System &/ NJ4aQSVDesign Description

ne Reactor Building Co ng Water (RCW) syste istributes cooling water

through three physically d electrically N -.md ivisions E , 'c

gn,,inm,n, ;mi,, inn miere which er, nne ,1,c,Wr,11e u.n'ed). The system
remo'.es heat from plant auxiliaries and transfers it to the Ultimate Heat Sink
(UHS) via the Reactor Service Water (RSW) system. The RCW system removes
heat from the Emergency Core Cooling system (ECCS) equipment including the

emergency diesel generators (DGs) during a safe reactor shutdown cooling
function. RCW system configurations are shown in l'igures 2.11.Sa, b, and c. All

components cooled by the RCW system are parts of other systems and are not
part of the RCW system.

The RCW system performs safe reactor shutdown cooling function following a
oh p loss of coolant accident /lostrof ofIsite power (LOCA/ LOOP), assuming a single

h jd active failure in any mechanical or electrical division l'"" l or RCW

igg p*ik support systemMn case of a failure which disables any one of the three RCWgf Vg divisions, the other two dhisions perform safe reactor shutdown cooling.L,

55 ) A LOCA signal does the following:

s.vde (a) starts any standby RCW pumps

e(M[ mmh
(b) opens any closed RCW heat exchanger outlet valves

/'9 bie opens all RHR heat exchanger (tiet valves CoohpWC#N

g,i (c)

closes al) RCW containment isolation valves Q C'| C M 4 ^w N(d) g Qt* * ' ? " ^}

9om AtsP '"e o'.e"*e"o aoa*re("h e27IIR (e) =>
44Xcmeuqers aw

{(f) overrides any low water level signal wlIich stops operating RCW pumps)
,

o"e*ns the RCW water temp *d'srY*C,o301 valve ( lace.M dadjAsJ ( ) . ~ w .+ .mye,9e a.
galves separate the safety-related portions of the RCW rr'.i. p-- mfromNy

_

the non safety-relatep// d A - p--- _- during a LOCA. The isolation
M ,WlvesTor me non-satety relateo RCW system nre automatically or remote-

+9 manually operated, and their positions are indicated in the main control room.

0 Each RCW division includes two pumps which circulate cooling water through5

the equipment cooled by the RCW system and through three heat exchangers
which transfer the RCW heat to the UHS sia the RSW system.

f &lfC,L0%9 TM U W W $$ (!k k
1- 1/11/93

2.11.3

- _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _



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

4 O

ABWR oesign Documnt

e RCW system main control room (MCR) indicauon and controls allows
monitoring and control during operational conditions. The control roorn has
control of motor operated valves (MOVs) and pneumatically operated valves
(POVs), the number of RCW pumps and heat exchangers in operation and flow@g rate to the components being cooled. Main Control Room instrument

ON indication is provided for each RCW division for surge tank level, cooling water
radiation level and Residual Heat Removal (RHR) heat exchanger flow rate and i

temperature water supply temperature and pressure, water radiation level, surge
tank water level,

ne RCW system components with status indication and/or control interfaces
with the Remote Shutdown System (RSS) are shown in Figure 2.11.3a, b and cj

The RCW ASME Code classifg;;ttions for different portions of the system are

*2 11.3 a, Wimdicated on Figu1Td.II.337 The safety-related portions of the RCW divisions
are classified as Seismic Category I and are located in Seismic Category I

structures.

Component design parameters are: 1
l

DMslon A/B DMslon C
l

w --. m .- m , % /,-m k u g

ar; ~9 eq. mm.

2 21,700 2 18,200

4, ~C " '= pump)Discharge flow rate Ipm/
e : = a

C
2 It.s:19 kcww 2 10.6 x t# kcww

y Heat exchanger capadties are each: ,

nnecuons to a radiadon monitor are provided in each division to detect y-
r ,

radioactive contamination resulting from a tube leak in a heat exchangerj.p
ne RCW pumps and heat exchangers are located in the lower floors of the~ ^ "

Control Building. The equipment cooled by the RCW divisions we located in the
Control Building, Rgactor Building, Turbine Building, and Radwaste Building,

$
JFigurisk.11.3al All saicsy-isimed electrical equi ment i_njhg_reactof|

ANIl g #show which eqmpment receives RCW flow during various plant operadeng)y.
'N/ O

'

building are :. .. .. ..-,f qu=lin d fo8 harsh Kabres 2.11.3b, c,"
em

4

g M886 emergency conditions. The tables also indicate how many heat exchangers are
in service under each condition.gy$3
Le following coolingloads arein three RCW divisions: RHRheat

exchangers, RHR motor and seal coolers, RHR room coolers and HECW
refrigerators. All other cooling loads are in either one or two RCW divisions. For

i

these cooliong loads, changes may be made in the divisional assignment ifit can
be shown that the cooling capacity margins in all divisions have not been
significantly reduced by the changes.

v11m
2-
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During top, tion, R , ' flows throup equipmpn hichis o . 'ng and
R

requires co ling, V also a >ws thro' ugh skfety-rgated oolers except

ea har e an G coo as shownh r 4'-in gures

A separate surge tank of at least 16m is provided for each RCW division. Each
3

surge tank is shared with the corresponding division of the HVAC Emergency

Cooling Water (HECW) system. Stakeup water is p(rovided for the surge tank by
the hiakeup Water (Purified) (htU%T) system by automatic or StCR signal
Low water level signals in the surge tanks d " app do the following (in

order of decreasing level):

(a) (low) opens the hilJWP makeup water valve

(low-low) closes the pneumatic and motor operated valves which stop(b)
Dow to the nonsafety-related components

a

[c) (low-low-low) stops any operating RCW pumpsj

The Suppression Pool Cleanup (SPCU) System provides a backup surge tank
water supply. waK* *f
The pneu tatic valves of safety significance fail as follows: The MUWP -j _ pn Mthe RCW water temperature control valves fail / openpf// Th/
water valv

sts A{4WR Mtc CidQnalyses and Acceptance Criteria|RW H
Inspections,

Table 2.11.3a provides a defininon of the inspections, tests, and/or analyses
together with associated acctptance criteria which will be and undertaken for
the RCW system.

1/11/93
3-
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9. The RCW pump flow capac- 9. An analysis of the 9. The estimated heat
I '

ities and the RCW heat ex- as-built RCW System will removal capacities of the

changer heat removal capaci- be performed. Tests will as-built RCW System divi-

ties are as specified in be performed of the flow sions exceed the estimated

Section 2.11.3. capacities of the heat removal requirements of

installed RCW pumps. the components cooled by the

Inspections and analysis RCW System divisions du.-ing

will be performed to LOCA conditions.

estimate the heat removal
;capacities of the RCW heat

exchangers. Inspections
and analysis will be ,

performed to estimate the
heat removal requirements
of the as-built components
which are cooled by the
RCW System during LOCA

conditions.

10. A surge tank with a ca- 10. Inspection and a 10. The capacity of each

pacity of at least 16 cubic volume calculation using surge tank ( is greater than
j

meters is.provided for each as-built dimensions will or equal to 16 cubic meters.

RCW division. be performed.

-
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|

;. 1_1. Motor-cperated valves 11. Opening and/or clos- 11. Each MOV opens and/or

(MOV) designated in Section ing tests of installed closes.
|

2.11.3 as having an active valves will be conducted

| safety-related function will under pre-op differential

|- open and/or close under dif- pressure, fluid flow, and
ferential pressure and fluid temperature conditions.
flow conditions.

~
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Table 2.11.3b: Reactor Building Cooling Water Genommeas Cool [co[S
Division A

Hot

Normal Ston ey hergency
Opersting Mode / Operating Shutdown (tou of (LOCA)

ComponentsM Condhions AC

faned

RCW/RSW Heat 2 3 3 3

Exchangers in Service

SAFETY MELATED

X X-
Emergency Diesel -

Generator A

X X XRHR Heat Exchanger A -

FPC Heat Exenanger A X X X X

Others (setety related)Y X X X X

NON4AFETY RELATED

RWCU Heat Exchanger X X X -

Inside Drywell X X X -

Others (non tefety- X X X X

related)

Notes

(x) = Equipment receives RCW in this mode.

H = Equipment does not receive RCW in this mode.

*@
M HECW refen'qedor, room coolers (FCPps RIkRad su.IRCtc, QV S , FCS, QMS) fyf w

MfA
coo le+ syn CNd9 CMWQ

>

1/11/93-6-
2.11.3

- _ _ - _ -
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Reactor Building Cooling Water Genoimms Cdo [/Np [d
Table 2.11.3c: /Division 8

Het

IteN E*"oYc
'"~

OPg" g'd*f op. , stwidewn
- .c

Pewwi

RCWASW Heat 2 3 3 3

Exchangersin Service

SMITYJtEl.ATED
X X-

Emergency Dioeel -

Generator B

X X X
RHR Heat Exchanger 8 -

FPC Host Exchanger B X X X X

N X X X X
Others (eefety roistedl

NON-SMETYJIELATED

RWCU Heat Eschenger X X X -

Inside Drywell X X X -

Others (r.er. n! i. X X X X

rolsted)

Notes

(m) . Equipment recesvos RCW in this mode.

{-) . Equipment does not receive RCW in this mode.

*@
SECQ mfebmb

(*** coolm (F/C g it HRne l
***l* },

i i*4
.y g(,. , F C$, chMni CM w

|tPG F CAQ
an

1/11/g3
7-

2.11.3
.

- - . . , . , , - , r-- , . . . ,,.-.,,--.,--,-,n. -,.,..a,,., n---.-,,--,.... n ..,,.e , , , ....,.,.,.,,,,,,-n. e ;- p ,.. , . , >,- ,.yo~ ~ , - - - - - - - ,
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Reactor Building Cooling Water 4ensemeet Cooll Aj loodtTable 2.11.3d:
Division C

Hot

8 LOCA',m nn
Power)

RCW/RSW Heat 2 3 3 3

Esenangers in Service

SAFETY RELATED

X X-

E mergency Diesel .

Generator B

X X X
RHR Host Exchanger -

B

Otherst:afety telstec X X X X

NON4AFETYMLATED

Others (Non-saf ety. X X X X

retsted)

Notes

(x) . Eqd.pment receives RCW in this mode.

(-) . Equipment does not receive RCW in this mode.

[Idh/h'
g

Ec 0 MSrigem4.c; +oow ccelers ,w. 6 cooles,NCR
o.J *ectos i eJ coo (ers b. (<HA 4

,4
t

f-

1/11/938-
2.11.3

_ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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i

2.11.9 REACTOR SERVICE WATER SYSTEM

Design Description
|
;

The Reactor Senice Water (RSW) System removes heat from the Reactor
|Building Cooling Water (RCW) System and rejects this heat to the Ultimate Heat

Sink (UHS). The portions of the RSW System that are in the Control Building

are within the Certified Design. Those portions of the RSW Systeg)that are. M.',:. L..
,

,yr~
,

outside the Control Building are not in the Certified Design.
e

~

,,d
The RSW System is Seismic Category I and ASME Code Section III, Class 3 and

- - ~

consists of three separate safety'related divisions.

Each division is powered by its respective Class IE Division and is located in a
separate room in the Control Building.

The RSW System Control Room indications and controls allow for monitoring
and control during operational conditions. The control room has controls and
indications for motor operated valve open/close status. On a LOCA signal, any
closed valves for standby heat exchangers will be autogcally opened. The

Ry System components with status indication andAif control interfaces with
tr)N Remote Shutdown System (RSS) are identified in Figure 2.11.9.

Interface Requirements

The portions of the RSW System which are not pas t of the Certified Design shall
meet the following requirements.

Design features shall be provided to limit the maximum flood height to 5.0
meters in each RCW heat exchanger room.

The design shal' have three divisions which are physically sepanted. Each
division shall be poweret. oy its respective Class 1E Division. Each division shall
be capable of removing the design heat capacity (as specified in Section 2.11.3)
of the RCW heat exchangers in its division,

inspections, Tests, Analyses and Acceptance Criteria

Table 2.11.9 provides a definition of the inspections, tests, and/or analyses
together with associated acceptance criteria for the portions of the RSW System
within the Certified Design.

;

i

! inima
.i.

( 2.11.9

!
i

e
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Table 2.11.9: Reactor Service Water System
io

inspections, Tests, Analyscs and Acceptance Criteria
Acceptance Criteria

Certified Design Commitment inspections, Tests, Analyses

1. The basic configuration of the RSW System 1. Inspections of the as-built system will be 1. The as built RSW System conforms with
the basic configuration shown in Figure

is as shown on Figure 2.11.9. conducted.
2.11.9

2. The ASME Code components of the RSW 2. A hydrostatic test will be conducted on 2. The results of the hydrostatic test of the

retain their pressure boundary integrity those Code componer;ts of the RSW ASME Code components of the PSW
conform with the requirements in the

under internal pressures that will be System required to to hydrostatically ASME Code, Section lit.
experienced during service. tested by the ASME Code.*

3a. Control room indications and contro!s
3s. Inspections wi!! be pcrfonned on the 3a. Indications and controls exist or can be

provided for RSW System are defined in control room indications and controls for retrieved in the control room as defined in
Section 2.11.9.the RSW System.

Section 2.11.9.

3b. Remote Shutdown System (RSSI 3b. Inspections will be performed on the RSS 3b. Indications and controls exist on the RSS

Indications and controls provided for the indications and contrcis for the RSW as defined in Section 2.11.9.

RSW System are as defined in Section System.

2.11.9.9
4. Each mechanical division of the RSW 4. Inspections of the as-built system will be 4. Each mechanical division of the RSW

System is physically separated from other
System (Divisions A. 8, C) is physically performed. mechanical divisions of the RSW System.
separated.

5. Any closed standby heat exchanger inlet or 5. Using simulated LOCA signals, tests will be 5. Upon receipt of simulated LOCA signals,

outlet valves automatically open upon performed on standby hea; exchanger inlet the standby heat exchanger inlet and outlet

and outlet valves. valves open.
receipt of a LOCA signal,

i 6. Class 1E loads for the RSW System are 6. Tests will be performed on the RSW 6. The test signal exists only in the Class 1E

powered from Class 1E Divisions, as System by providing a test signalin only Division under test in the RSW System.

one Class 10 Division at a time.described in Figure 2.11.9.

7. Motor-operated valves designated in 7. Opening and /or closing tests of irystalled 7. Each MOV opens and/or closes.

Section 2.11.9 as having an active safety valves wi!! be conducted and-(/#ffjf
I

function will open and/or close under preoperational differential pressure, fluid

| differential pressure and fluid flow flow, and ternperature conditions.

! conditions.

6 *

5
u

f
i e

I
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RSW SITE SPECIFIC SCOPE

THIS FKlVRE SHOWS ONE OF THREE IDENTICAL DIVISIONS. ALL ELECTRICAL POWER
LOADS FOR THE COMPONENTS IN plVIE|ONS A, B, AND C ARE POWERED FROM
DIVISIONS t,11, AND 111, RESPECTIVELY.

VALVES SHOWN ABOVE IN DIVISIONS A AND B HAVE CONTROLS AND OPEN/CLOSE
"

j 4f STATUS INDICATION ON THE REMOTE SHUTDOWN PANEL.

$ .

Figure 2.11.9 Beactor Service Water System
-3- 1/21/93
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4.5 REACTOR SERVICE WATER SYSTEM

Interface Requirements

Interface requirements are in Section 2.11.9.

.

.

V21/93 ,
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2.6 Reactor Auxiliary

2.6.1 Reactor Water Cleanup System

Design Description

The Reactor Water Cleanup (CMV) System as shown in Figure 2.6.1 removes

particulate and dissolved impurities from the reactor coolant by circulating a
portion of the reactor coolant through a filter.demineralizer.

The CGV System removes excess coolant from the reactor system during
startup, shutdown and hot standby. The excess water is directed to the radwaste
or suppression pool.The CUW System also prmides processed water to the head
spray nonle for Reactor Pressure Vessel (RPV) cooldown.

The CUW System reduces RPV temperature gradients by maintaining
circulation in the bottom head of the RPV during periods when the reactor

internal pumps are unanilable.

The containment isolation ulves (CIV) automatically close upon receipt of an
isolation signal from the Leak Detection and Isolation System (LDS).

The suction valves (containment isolation valves) are designed to close against a
2maxunum differential pressure of 87.9 kg/cm within 30 seconds upon receipt

ofisolation signal. The inboard containment isolation nlve is powered from
Qass lE Divi. ion II AC bus, and the outboard containment isolation ulves are ss

fed from Qass IE Division I AC bus.

The CUW suction line is provided with a flow restrictor which provides Bow
restricting and flow monitoring functions. Maximum throat diameter is 135 mm.

The CUW System is classiSed as a non-safety-related system with the exception of
the primary containment isolation function. The major portion of the system is
located outside of the primary containment.

'Ihe safety-related electrical equipment (including instrumentation and controls
shown in Figure 2.6.1) located in the containment and reactor building is
qualified for a harsh environment.

CUW system piping and components from the RPV out to and including the
outboard isolation valves are part of the reactor coolant pressure boundary and
are designed to ASME Code Cass 1 requirements and classified as Seismic
Category I.The remainder of the piping system is designed to ASME Code Cass
3 requirements and classified as non-Seismic Category I.

V21/931-2.5
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The vessel bottom head drain line is connected to the main CUW suction piping

by a tee.The center line of the tec connection is at an elevation of at least 460
mm above the center line of the variable leg nozzle of the RPV wide range water

level instrument.'

,

The CUW System control room indication and controls allows for monitoring
and control during operational conditions.The control room has indication for,

.

and/or control of the containment isolation valves,!

inspections, Tests, Analyses and Acceptance Criteria
.

Table 2.6.1 provides a definition of the insanctions, tests, and/or analyses
4

together with associated acceptance criteria which will be tmdertaken for the
CUW System.

,

$
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Tisble 2.6.1: Reector Water Cleanup System{
iinspections, Tests, Analyses and Acceptance Criteria

I

!-

h Certlflod Design Commitments inspections, Tests, t?,x: Acceptance Criteria ;

1. A basic configuration for the CUW System 1. ' inspection of the as-built system will be 1. The as-built CUW System conforms with
the basic configuration show in Figuret

| le as shown in Figure 2.6.1. conducted.
2.6.1. *

; .

| 2. Motor-operated valves (MOV) designated 2. Opening and/or closing tests of inMelled 2. Each MOV opens and/or closes. TheF

!
In Section 2.6.1 as having an active safety- velves will be conducted under pre +p following volves open and/or close in the 'j

|
related function will open eruVor close differential pressure, fluid flow, and following time limits: '

^ under differential pressure and fluid flew temperature conditions.
Valve Time Open/Close |

I
,

Suction line equelor Close 3

inboard CIV less than ,

4

30 sec.9

I !
r

Suction line equal or Close .

!- h outboard CIV less than
,

30 sec.
4 .

i

,

1
3. The ASME Code components of the CUW 3. A hydrostatic test will be conducted on 3. The results of the hydrostatic test of the

I

System retain their pressure boundary those Code components of the CUW ' ASME Code components of the CUW.

integrity under intomal pressures that will System required to be hydrostatically System conform with the requirements in

be experienced during service. tested by the ASME Code. the ASME Code. Section Ill.;
'I;

{' 4. Control room Indications and/or controlo 4. Inspections will be performed on the 4. Indications and/or controle exist or con be:

control room Indications and/or controis retrieved in control room as defined in
| provided for CUW System are es defined in Section 2.6.1.

Section 2.6.1.
' for the CUW System.

,

! 5. Maximum throat diameter of the CUW
5. Inspection will be conducted on the CUW - 5. Maximum throat diameter of the CUW

I suction line flow restrictor is 135 mm. suction line flow restrictor throat diems.ter. suction line flow restrictor is 135 mm.

6. Center line of the vessel bottom head drain
6. , inspection will be conducted on the 6. The center line of the vessel bottom heed - -|

elevation of the core.or line of the vessel drain line tee connection is at least 460 mm
i line tee connection is at least 460 mm

3 above the center line of the verlebte leg bottom head drain line too connection.'
above the center line of the verlebte leg_.

nozzle of the RPV wide range water level:.
; 3 - nonle of the RPV wide range water level instrument.
i instrument,

!

7

4

b
a

.

f k
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Table 2.6.1: Reactor Water Cleanup System (Continued)
y

Inspections, Tests, Analyses and Acceptance Criteria:

Acceptance cnteda
inspections. Tests An fyses

certified casion commitments
'7. The test signa! exists only in the Cass 1E

7. Test will be performed on the CUW System Division under test in the CUW System.7. Class 1E loads of the CUW System are
by providing a test signal in only one Class

powered from aass 1E Divisions, as
1E Division at a time.

I

described in Section 2.6.1.#

8. Upon receipt of a simulated CUW isolation
8. Using simulated CUW leolation signals,

8. CUW contelnmentisolation valves tests will be performed on the (CUW signal, the CUW containment isolation
automatically close upon receipt of CUW

containment isolation valves) Isolation
valves tratomaticaffy close.

Isolation signal (from LDS).
logic.,

.

1
.

=

!

b

-
.

.

. _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _
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* THE INBOARD PRIMARY CONTAINMENT ISOLATION VALVE IS POWERED"

"

FROM DIVISION II AND THE OUTBOARD ISOLATION VALVES ARE
POWERED FROM DIVISON L

.

t
' RPV CUW M RHX-REGENERADVE
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I
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. .
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3
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Figure 2.6.1 Reactor Water Cleanup (CUW) System Schematic
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2.2.4 Standby Liquid Control System

The Standby Liquid Control (SLC) System injects neutron absorbing poison
using a boron solution into the reactor and thus provid$back-up reactor
shutdown capability independent of the normal reactivity control system based
on insertion of control rods into the core. The SLC System is capable of

operation over a range of reactor pressure conditions which bound the elevated
pressures associated with an anticipated plant transient coupled with a failure to
scram (ATWS) when SLC is required to operate.

The SLC System is designed to bring the reactor, at any time in a core cycle, and
at design basis conditions, from full powe.r to a subcritical condition, with the
reactor in the most reactive xenon-free state, without control rod movement.
With the storage tarik at mirimum level and both pumps operating, the system
willinject the minimum required boron solution.

The SLC System as shown in Figure 2.2.4 is located in the Reactor Building which
is classified as seismic Category I and consists of a boron solution storage tank,

two positive displacement pumps, two motor-operated injection valves which are
provided in parallel for redundancy, and associated piping and valves used to
transfer borated water from the storage tank to the reactor pressure vessel
(RPV). The borated solution is discharged through the T' high pressure core
flooder (HPCF) subsystem sparger. Key equipment performaine requirements
are:

3
(1) Pump flow (minimum) 22.7 m /hr with both pumps

running
2

(2) Maximum reactor pressure 88.9 kg/cm a
(for injection)

3
(3) Pumpable volume in storage 23.1 m

tank (minimum)
,

The SLC System is designed to be manually initiated from the main control
room. Each of the two divisions is controlled by a separate switch. When it is

manually initiated to inject a liquid neutron absorber into the reactor, the
following devices are actuated by each division switch:

(1) The specified division injection valve is opened.

(2) The specified division suction valve is opened.

(3) The specified division injection pump is started.

(4) The reactor water cleanup isolation valves are closed.

2.2.4 -1- 1/19/93

|
|
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The SLC System is automatically initiated during an ATWS. When the SLC
System is automatically initiated to injert a liquid neutron absorber into the
reactor, both divisions are actuated.

The SLC System provides borated water to the reactor core to compensate for
the various reactivity effects. These elTects are xenon decay, elimination of steam

voids, changing water density due to the reduction in water temperature,
Doppler effect in uranium, changes in neutron leakage, and changes in control
rod worth. To meet this objective,it is necessary to inject a quantity of boron

which produces a minimum concentration of 850 parts per million (ppm) by
weight of natural boron in the reactor core at 20'C. To allow for potential
leakage and imperfect mixing in the reactor system, an additional approximately
25% (220 ppm) is added to the above requirement resulting in a total
requirement of greater than or equal to 1070 ppm. The required average
concentration is thus achieved in a mass of water equal to the sum of the mass of

8
water in the RPV at normal water level (less than or equal to 455 x 10 kg) plus
the mass of water in the RPV shutdown cooling piping (less than or equal to 130
x 10 kg). At least this quantity of boron solution is contained above the pump3

suction shutofflevelin the tank.

The SLC System pumps are capable of producing discharge pressure to inject
the solution into the reactor when the reactor is at pressure conditions
corresponding to the system relief valve setpoint (109.7 kg/cm2 gauge), which
is above peak ADVS pressure.

The'SLC System control room indications, alarms, and controls allow for
monitoring and control during operational conditions. The control room has
indication for pump discharge pressure, storage tank liquid level, injection and
suction valve open/close, and pump on/off.

The SLC System uses a dissolved solution of sodium pentaborate as the neutron-
absorbing poison. This solution is held in a storage tank which has a heater to
maintain solution temperature above the saturation temperature. The heater
has automatic actuation and automatic shutoff features.The SLC System storage
tank, a test water tank, the two positive displacement pumps, and associated
valving are located in the secondary containment on the floor elevation below
the operating floor.

Each of the SLCS divisions is powered from the respective Class 1E division. The

power supplied to one motor-operated injection valve, suction valve, and
injection pump is powered from Division I.The power supply to the other
motor-operated injection valve, suction valve, and injection pump is powered
from Division II.

1/19/932-2.2.4
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SLCS components required for RPV injection are classified as Seismic Category
I.

A test tank and associated piping and valves permit system testing. The tank is

supplied with demineralized water which is pumped in a closed loop through -
cither pump or injected into the t.. actor.

-

The SLC System is physically separated from and independent of the hydraulic
portion of the Control Rod Drive System which performs the scram function.

Inspections Tests, Analysesand Acceptance Criteria

Table 2.2.4 provides a definition of the inspections, tests, and/or analyses,
together with associated acceptance criteria, which will be undertaken for the
SLC System.

.

1/19/93-3-2.2.4
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Table 2.2.4: Standby Liquid Control System
{

inspections, Tests, Analyses and Acceptance Criteria
Acceptance Criteria

Certified Design Commitment Inspections, Tests, Analyses
Storage tanks pumpable volume is

1. The as-built dimensions wi!I be used in a 1. a. 3
1.- The performance of the SLCS is based on volumetric analysis to calculate the greater than or equal to 23.1 m .

the following plant parameters:
* I"*** 1 sted below- b. RPV water inventory is less than or

- equal to 455 x 10' kg at 20*C.a. Storage Tank pumpable volumeis Minimum Storage tank pumpable RHR shutdown cooling system3 a.greater than or equal to 23.1 m . c.
volume inventory is less than or equal to 130xb. RPV waterinventoryis less than or

3 b. RPV water inventory at normal water 310 kg at 20 C.equal to 455 x 10 kg at normalwater level and 20*C.
level and 20*C. RHR shutdown cooling system water.

c.
c. RHR shutdown cooling systerr, inventory at 20*C.

inventory is less than or equal to 130 x
310 kg at 20*C.

2. The basic configuration of the SLC System 2. Inspections of the as-built system will be 2. The as-built SLC System coforms with the
basic configuration shown in Figure 2.2.4.

conducted.is as shown in Figure 2.2.4.

3a. The SLC System delivers at least 378 liters / 3a. Using installed controls, power supplies
3a. The SLC System injects greater than or

and other auxiliaries, demineralized water equal to 378 liters / minute into the RPV with
minute of solution with both pumps

will be injected frorn the storage tank into both pumps running against a discharge.

I operating against the elevated pressure the RPV with both pumps running against pressure of greater than or equal to 88.9
conditions in the reactor during events 2

involving SLC System initiation. a discharge pressure of greater than or kg/cm a.
2equal to 88.9 kg/cm ,,

3b. The SLC System delivers at least 189 liters / 3b. Using installed controls, power supplies
3b The SLC System injects greater than or

and other auxiliaries, demineralized water equal to 189 liters / minute into the RPV with
minute of solution with either pump
operating against the elevated pressure will be injected from the storage tank into either pump running aaainst a discharge

conditions in the reactor during events the RPV with one pump running against a pressure greater than of equal to 88.9
2

involving SLC System initiation. discharge pressure of greater than or equal kg.cm 3,
2to 88.9 kg/cm ,,

,

-

3
m

'

. _ _ _ _ _ . _ _ _ _ . _ _ _ .
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Table 2.2.4: Standby Liquid Control System (Continued) ~

q"
Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections, Tests Analyses Acceptanca Criteria

4. The SLC System 4 designed to permit 4. Using installed controls, power supplies 4. a. Demineralized water is pumped with a

pump flow during plant operation. and other auxiliaries, the following system flow rate greater than or equal to 189

tests will be conducted for eact) SLCS liters / minute in the closed loop.

division after system installati b. Demineralized water is injected from
the test tank into the RPV.

a. Demineralized water will be pumped

against a pressure greater than or
equal to 88.9 kg/cm a in a closed loop
on the test tank.*

b. Demineralized water will be injected
from the test tank into the RPV.

5. Class 1E loads of the SLC System are 5. Tests will be performed on the SLC System 5. The test signal exists only in the Class tE

powered from Class 1E Divisions,as by ptoviding a test signal in only one Class Division under test in the SLC System.

described in Section 2.2.4. 1E Division at a time.

6. The ASME Code components of the SLCS 6. A hydrostatic test will be conducted on 6. The tdsults of the hydrostatic test of the

4 retain their pressure boundary integrity those Code components of the SLCS that ASME Code components of the SLCS

under internal pressures that will be are required to be hydrostatically tested by conform with the requirements in the

experienced during service. the ASME Code. ASME Code, Section lit

7. Control room alarms, indications, and 7. Inspections will be performed on the 7. Alarms, indications, and controls exist or

controls provided for the SLC System are control room alanas, indications, and can be retrieved in the control room as

defined in Section 2.2.4. controls for the SLC System. defined in Section 2.2.4.

8. The SLC pumps have sufficient NPSH. 8. Tests will be conducted by injecting 8. The available NPSH exceeds the NPSH
demineralized water using both SLCS required when the SLCS injects greater

pumps from the storage tank to the RPV than or equal to 378 liters / minute.
with conditions in the storage tank of low
level (down to pump trip levell and a
temperature of greater than or equal to
43*C.

9. The SLCS automatically initiates both 9. Using simulated ATWS signals, test will be 9. Upon receipt of a simulated ATWS signal,

divisions upon receipt of an ATWS signal. performed on the SLC System initiation SLCS logic functions to automatically
initiate both divisions.logic.

10. The SLCS can be manually initiated with 10. Using the SLCS manualinitiation switch, 10. The SLCS initiates by the SLCS manual

the system initially in the standby mode for SLCS testing will be performed. initiation switches with the system initially
e in the standby mode for each division.
j each division.
w
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Table 2.2.4: Standby Liquid Control System (Continued) 7

,

y .

|x'

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections Tests Analyses Acceptance Criteria
. .

11. The SLCS pump relief valves open when 11. Shop or field tests will be performed to 11. The SLCS pump relief valves open when

the inlet pressure to the valve equals or determine the relief valve serpoint. the inlet pressure to the valve equals or
2

2 exceeds 109.7 kg/cm g,
exceeds the setpoint (109.7 kg/cm gl.

12. Motor-operated valves (MOV) designated 12. Opening and/or closing tests of installed 12. Each MOV opens and/or closes.,

In Section 2.2.4 as having an active safety- valves will be conducted under pre-op

related function will open and/or close differential pressure, fluid flow, and
under differential pressure and fluid flw temperature conditions.

,

conditions.

;

.

[

,

4

..

,

e

_ ___ _ _ _ _ _ _ _ . _ _ _ . . _ __. _ _



.. . . ._ _ . _ _ _ _ . ._

o

O
-

'* VENT
m

PRIMARY NNS
CONTAINMENT 2STORAGE

TANK "
TE A

L

H., "

NNS 2 L A
t

4 3-g_

SAMPLING! SLCS
'

SYSTEM i I HEATER T:
-

.

i i
g

I I 1 -1
I

1 I
.

l I
SUCTION VALVESq p-qpM _-nM, n _

#, .,$' |. g --
,

|------ ------I
.- - .. m .- _____w

i I-i F--I |
y

n iV p-- , ; ;
'

- - -

| |NJECTION | | |
PUMPS I

I
,

VALVES i g ,

|--- J L-- _I :
; elM M 3

F---h- T---M---s2 2-i ,
i I 1 NNS 'I i 1I f- -- gL-_-- p--___I

I 9PI i
I o2I I P

L-----------=__ y _

TEST :
TANK

-

i
_

n |

Figure 2.2.4 Standby Liquid Control Systeme
8

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



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

f

'

M V3&ify ,ees-d' rzjr ppces
Wi:,~=:b 5 7~5J7^~J' /+D/ L-/by gP

'

,
.

auyxe ceWrys e e pumis 7z
k 't7t ///'sJit2= Sac /5," vil- w)E-

6ffl d G P r' W A W - ,

/

f
-

/

. ._. -

W =$** m 4W9@me * e ye g

4
694@M44849 @' W m: e p Mp een e w ,

N' - v



_ _ _ _ _ _ _ _ _ _ _ _ ____- __ __ _ _ .. _

- w m . t- .1, ,o .

ABWR ossign occument

2.10 Power Cycle

2.10.1 Turbine Main Steam System

Design Description
s

The Main Steam (MS) System as shown in Figure 2.10,1 supplies steam

generated in the reactor to the turbine, steam auxiliaries and steam turbine
bypass valves. The MS System ranges between, but does not include, the seismic
interface restraint to the turbine stop and turbine bypass valves. The system
includes the steam auxiliary valve (s).

The MS System is designed:
,

(1) to accommodate operational stresses such as internal pressure and
dynamic loads without failures.

(2) to provide a seismically analyzed fission product leakage path to the
main condensers.

(3) with suitable access to permit in-service testing and inspections.

(4) to close the steam auxiliary valve (s) on MSIV isolation signal. These
valves fail closed on loss of electrical power to valve actuating solenoid

or loss of pneumatic pressure.

The MS System main steam piping consists of four lines from the seismic
interface restraint to the main turbine stop valves.The header arrangement

upstream of the turbine stop valves allows them to be tested on-line and also
supplies steam to the power cycle auxiliaries, as required.

The MS System is analyzed, fabricated and examined to ASME Code Class 2
requirements, chmned as non-Seismic Category I, and subject to perdnent QA
requirements of Appendix B,10CFR Part 50. Inservice inspection shall be
performed in accordance with ASME Section XI requirements for Code Class 2
piping. ASME authorized nuclear inspector and ASME Code stamping is not
required.

MS piping from the seismic interface restraint to the main stop, main turbine
bypass and the steam auxiliary valve (s) is analped to demonstrate structural
integrity under safe shutdown earthquake (SSE) loading conditions.

V21S31-
2.10

|

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



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

j . .

|
ABWR Design Document

inspections, Tests, Analyses and Acceptance Criteria
j

Table 2.10,1 provides a definition of the inspections, tests, and/or analyses,
:

tohether with associated acceptance criteria which sill be undertaken for the MS |

|;

; System. l
'

i

j

1/20/93
*2-

2,10.1
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Table 2.10.1: Main Steam System -

O
Inspections, Tests, Analyses and Acceptance Criteria

o

Acceptonce Criteria
inspections, Tests, Analyses

Certified Design Commitment The as-built configuration of the MS
1. Construction records will be reviewed and

1.

1. The basic configuration for the MS System visual inspections will be conducted for the
System is in accordance with the
description in Figure 2.10.1.is es shown in Figure 2.10.1. configuration of the MS System

2. Perform a seismic analysis of the as-built
2 The results of the seismic analysis show

that the MS piping can withstand a safe2. MS piping from the seismicInterface
restraint to the mein stop, main turbine MS piping. shutdown earthquake without loss of

- bypass and the steem auxillery velve(s) is structuralintegrity,
analyzed to demonstrates structural
Integrity under SSE loading conditions. _\ed 5 3. The SA valve (s) closes following receipt of

. _ ,.mm will be3. .__ , _ . . . . . . .
. - a simulated MSIV closure signal.3. Upon receipt of a Main Steam leolation performed using simulated MSIV closure

Velve (MSIV) closure signal,the Steam signalp "~d* "" ..: .s':: elose.
Auxillery (SA) valve {s) closes.

4. Steam r.mxillery valve (s) closes.
4. Test will be performed one steem auxillery.

4. The pneumatically operated steem valvels).euxillery velve(s)in the main steam system
closes when either electrical power to the

Y valve actuating solenold islost or
,

pneumetic pressure to the valve {s) is lost. 5. The results of the hydrostatic test of the
5. The ASME Code components of the MS 5ftl4. A hydrostatic test will be conducted onASME Code components of the MS System

those Code components of the MS System conform with the requirements in thei

!
retain their pressure boundary Integrity required to be hydrostatically tested by the
under Internal pressures that will be ASME Code, Section III.

ASME Code.
experienced during service.

N
3
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classified as OG B and inspected in

these are not available, accepted industry or accordance with applicable portions of
engineering practice is followed. American Society of Mechanical Engineers

(ASME) Section XI. This portion of the
3.2.53 Main Steam Line Leakage Rate steamline is classified as non seismic

The ADWR main steam leakage path utilizes the Category I and analyzed using a dynamic
scismic analysis method to demonstrate its

largs volume and surface area in the main steam structural integrity under SSE loading
piping, bypass line, and condenser to hcid up and condihons. 110 wever, all pertinent GA
plate out the release of fission products requ!rements of Appendix B,10CFR Part 50following postulated core damage. In this
manner, the main steam piping, bypass line, and are applicable to ensure that the quality

condenser are used to mitigate the consequences of the piping materialis commensurate with

of an accident and are required to remain its importance tc= safety during normal

functional during and after an SSE. operational, transient, and accident
conditions.

The main steam lines and all branch lines The seismic interface restraint provides a
21/2 inchn in diameter and larger, up to and structural barrier berween the seismicincluding the first valve (including lines and Category I por!!On of the main s!Pamline in
valve supports) are designed by the use of an the truor ibilding and the non.scismic
appropriate dynamic seimic system analysis to CUgory I portions of the main steamlinevdihstand the safe shutdown earthquake (5SE) in the turbine building. The seismic
design loads in combination with other interface restraint is located inside theappropriate loads, within the limits specified.
The tanthematical model for the dynamic seismic scismic Category I building. The

classification of the main steamline in theanalyses of the main steam lines and branch line turbine building as non. seismic Category I
piping includes the turbine stop valves and is consistent with the classlIncation ofpiping to the teebine casing and the it rbiue the turbirie building,
bypass valves and piping to the condenser. The

.

dynamic input loads for design of the main steam At the interface between scismic andlines in the reactor building and the control non. seismic Category I main steam piping
building are derived from a time history model system, the seismic C3tegory I dynamicanalysis or an cquivalent method as described in analyses will be extended to either the
Section 3.7. first anchor point in the non. seismic

Figure 1.21 depects the classification system or to a sufficient distance in the

requirements for the main steam leakage path as
non.scismic system so as to not degrade the
validity of the seismic Category I

described below. analysis.

(1) Main steata piping from the reactor pressure To ensure the integrity of tha remainder of
vessel up to and including the outboard (4)
isolation valve is classified ss OG A (SC 1)

main steamline leakage path, the following

and seismic Category I. requirements are met:

(2) Main steam piping beyond the outboard (a) the main steam piping between the
isolation valve up to the sciamic interface turbine stop valve and the turbine

restraint and connecting branch lines up to inlet, the turbine bypass line from the

the first normally closed valve is bypass valve to the ecadenser, and the

classified as OG B (SC 2) and selsrsic main steam drain line from the first
valve to the condenser are not required

Category I. to be classified as safety related nor

(3) The main steamline from the seismic
as seismic Category I, but are analyzed

interface restraint up to but not including using a dynamic seismic analysis to
demonstrate their structural integrity

the turbine stop valve { including branch under SSE loading conditions, and
lines to the first normally closed valve) is

315
Amendmem
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(b) the condenser anchorage is seismically
analyzed to demonstrate that it is
capable of sustaining the SSE loading
conditions without failure.

A plant specific walkdown of non.scismically-
designed systems, structures, and components
overhead, adjacent to, and attached to the main
steam leakage path (i.e., the main sicam piping,
the bypass line, and the main condenser) shall be
conducted to confirm by inspection that the
as built main steam 1,. ping, bypass lines to the
condenser, and the main condenser are not
compromised by non seismically designed systemt,,
structures and components.

3.2.6 Quality Assurance

Structures, systems, and corsponents that per.
form nuclear safety related functions conform to
the quality assurance requirement of 10CFR50
Appendix B as shown in Table 3.21 under the
heading,' Quality Assurance Requirements,' and in

,

Table 3.2 2. Some NNS structures, systems, and
components meet the same requirements as noted on
Table 3,21. The Quality Assurance Program is
described in Chapter 17.

<

3.25.1
. Amendment
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TABLE 3.21
!

CLASSIFICATION SUMMARY (Continued))

I4
'

! ountier )
- Group Quality

J

Safeg 13 Classi.4
Assarance Seinade '

4

'

Principal Campmanat, Claat llan Osatism meanirement, Calasarx h
;

B2 Nuclear Beller System (Continued)J

4 Pipingincluding supports 1 C,$C A B !
.

main usamline (MSL) and feed- '
;

J
weet (FW)line up to andla. i

j cluaing the outermont isolation
nive;

j 1 Pipingincluding supports.
1

|
(a) MSL(includingbranchlines 2 SC B B 1 (t)

to tiru valve) from outermostj
61m6 valve up to and

;
including neismicinterface

! res.raint-

|
(b) FW(includingbranchlines 2' SC 3 8 ! (ee)

to first valvs) frous outer-!

1 most61m6 valve to and
: including the shutoff valve
4

(r)
6. Pipingincluding supports MSL N SC,T 8 E

f
-

:
(includingbeeachlines to first . '

| valve) froas the seismiclaterface #

restraint op to but not
,

including the turbine stop
,

: vahe and turbias bypass vain

(ce)
7. Piping beyond FW shutoff vehe N SC D - -

8. Deleted

9. Deleted .

(dd)B . -
10. Pips whip restraint. MSL/FW 3 SC C - -

if aseded

1L Pipingincludingsupporassher
wahis outernaastisolationvalves

a. ILPV head veut 1 C A B I (s)

b. Main steaan drains 1' C,5C A- 8' ! (s) (

12. Pipingincluding supports ather
beyond outermost inath or '

shutoavah s
319.

Ah

_ _ _

.-
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TABLE 3.21
,

| CLASSIFICATION SUMMARY (Continued)
,

i

Qality
Group Quality

Safeg M- Classi d
^ * * " ' * * * * 8d'"ki

Principal Commenent, Claat 119 3 BCaliga Ramalrument' hI g
)

B2 Nuclear Boiler System (Continued) I

RPV head vent beyond N C .C E |
'

a.
,

shutoff vehe4
b. Main ueam drains to - N* SC,T B .- B 1 (t)|

'

fnt valve
(r) -

c. Main usam drains N SC.T D -

beyond rest valve*

P

T

f

1

_

$

12 9.1

!"

_ _ _ _ _ __ _

h
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TAELE 3.21

CIASSIFICATION SUMMARY (Continued)

Quality
Group Quality

Safeg %. Classi. d
A**"''"*' S'i'"l* f

Princinal Comnonent* Claat llan DCallGR
Renutrenun!e Catenary h

52 Nuclear Boller System (Continued)
,

13. Pipingincluding supports. 2/N. C.SC B/D B/E I/.- (g)

lastrumentation up to and
beyond outermost isolation
valves

14. Safety /retief valves 1 C A B !

15. Valvss . MSL and FW 1 C,M A B I

isolation valves, and other

FW valws within containrocal

16. Valves FW,other beyond 2 SC B B I (ee)

outermost isolation valves up to
andincluding shutoff valves

17. Valves . wuhis outermost isolation valves

a. RPV bead watt C A B i (g)

b. Mais steam drains 1 C SC A B ! (g)

1.8. Valves,other
.

a. RPV bead vest 3 C C B 1

b. 1st Main steam drais valve N SC B B 1 (r)

c. other main steam drain (r)-

vehes N SC D -

19. Deleted
B I

20, Mechanical modules instranea. 3- C.SC -

tation with safety related function

B I (i)
21. Electrical modules with safety- 3 C,SC,X -

related function

B I
22. Cable with safety related 3 C.SC,X -

function

3.2 10

Amoedeses

*
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TABLE 3.21

CLASSIFICATION SUMMARY (Continued)
i

Quality
Group Quality

Safetg Lace. Classi. Assursace Selsek

Princinal Commonent' ClM1 il0A !kallan Reault ament' Catemord htu#

K1 Radussts System

(p)
1. Drain pipingladuding supports N ALL D E -

and valves . radioactiw (except
RZ.X)

(p)
2. Drala pipinginduding supports N ALL D E -

and valves noaradioactiw

3. Piping and valves . 2 C,5C B B I

: r.tainment isolation

4 Piping !**a: supports N C,5C B B !

and valves fonsing part of
conts:==ent boundary

(p)E
5. Pressure vesselslacluding N W --

supports

(p)E
6. Atmospheric taaks lactuding N C.SC,H, --

TWsupports

(p)E
7. 015 PSIO Tasks and supports N W --

(p)E
8. Heat exchangers and sum N C,5C.W --

(p)E
9. Pipingincluding sapports N C,SC,H, --

and valves T,W

(p)
10. Other : ' '-M and N ALL -E -

electricalmodules

it ECC3equipmentroom 3 SC C B !

sump beddiow protect.
los ched vehes

N1 TurWas Mann Steam System

L Deleted (See B2.5)

12 212
Ah

e

9

''
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TABLE 3.21
;

CIASSIFICATION SUMMARY (Continued)
\

'

Quality
Group Quality

Safet4
Lace. Classi. Assorsace Seismic'

Prineinal Comnonent* Cl441 11Wi QC&tiga Reauirement' Catemorr h*
i

N1 Turbine Main Steam System (Continued)

2. Deleted (See B2.6)
3

N2 Condensata. Feedwater and Condensate
Air Extraction System

1|

L Md:: feedwater line (MFL) N SC B B I
'

lacluding supports from second
isolation valve branch lines
ud scamponcats andladuding toj
outboard shuton mhes

|

2. Feedwater system comp-ata N T D E -;

i

tecyevioutboard shutoff valve'

E -

N3 Hester, Drals and Vest Systans N T -

E. -

N4 Condensate Partinentsee Systeen N T -

E -

N5 Condensate Filter Facility N T -

E -

N6 Condensate Dominernilser N T -

E -

N7 Mala Turbine N T -

N8 Turbine Control Syeesus

(I)(n)(o)
L Turbine stop valw, turbine N T D --

(r)
bypassvahes, and the snais
steam leads froma the turbine
stop vnho to the turbans
casing

3121.3

?"

.'
.
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TABLE 3.21

CIASSIFICATION SUMMARY (Continued)

Quality
Group Quality

Safet4
lace. Classi.d

Assurance Selsmic t
Prineinal Comnoannt* Claga 11gg* [kg112n h i m at' Can h

N9 Turblee Gland Steaan Sptem N T D E -

E
N10 Turblee labricating Oil System N T --

E
N11 Moisture Seperster Hester N T --

E
N12 Extraction Syssess N T --

N13 Turbine Bypass System

(r)
1. Turbine bypass piping N T D - -

tarl'A:5 supports up tot

the condenser

EN14 Rancter Feedenter Pussy Detver N T --

E
N15 Turblee Amdliary Steams System N T --

E
N16 Generstar N T -

-

E
N17 Hydresse Gas Coelles Systema N. T --

EM', Generater Coeling Systaan N T --

E?!!9 Generstar Sealles 08 System N T --

E -

N28 Endter N T -

E -

N21 Main Ceedsesor N T -

E -
N T -

N22 0% System

N33 CirealatiesWeenrSysessa N T D E -

E -

N24 CondesserOssespreculsy N T -

3.2-21A
AM

$
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NOTES (Continued)

All cast pressure retaining parts of a size and configuration for which volumetric methodsare effective are examined by radiographic methods by qualified personnel. Ultrasonicn.

to equivalent standards is used as an alternate to radiographic methods.
Examination procedures and acceptance staradards are at least equivalent to those defined inexamination

Paragraph 136.4, Nonboiler External Piping. ANSI B31.1.

The following qualifications a.re met with respect to the certification requirements:o.

The manufacturer of the turbine stop valves, turbine control valves, turbine bypass
valves, and main steam leads fraca turbine control valve to turbine casing utilizes1.

quality control procedures equivalent to those defined in GE Publication GEZ 4982A,
General Electric 1.arge Steam Turbine Generator Guality Control Program.

A certification obtained from the manufacturer of these valves and steam loadsdemonstrates that the quality control program as defined has been accomp"shed.2.

The following requirements shall be met in addition to the Quality Group D requirementa:

Alllongitudinal and circumferential butt weld joints shall be radiographed (or
ultrasonically tested to equivalent standards). Where size or configuration does not1.

per: nit effective volumetric examination, magnetic particle or liquid penetrateexamination may be substituted. Examination procedures and acceptance standards shall-

be at least equivalent to those specified as supplementary types of examinations,
Paragraph 136.4 in ANSI B31.1.

All fillet and socket welds shall be examined by either magnetic particle or liquid

penetrate methods. A!! structural attachment welds to pressure retaining materialsshall be examined by either magnetic particle or liquid penetrate ",thods. Examination
2.

those specified as
procedures and acceptance standards shall be at least equivales,
supplementary types of examinations Paragraph 136.4 in ANSI Ba1.1

All inspection records shall be maintained for the life of the plant. These records
shallinclude data pertaining to qualification of inspection personnel, examination3.

procedures, and examination results,

A quality assurance program meeting the guidance of Regulatory Guide 1.143 will be appliedp.
during design and construction.

Detailed winnie design criteria for the offgas system arn provided in Sh* 11.3.4Ag.

See Section 3.2.5.3.r.

nsa

.-

.'
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EQ]15 (Contissed)
,

The tscirculation motor cooling system (RMCS) is classified Quality Group B and Safety Class 2 which
;

is consistest with the requirements of 10CFR50.55a. The RMCS, which is part of the reactor coolants.
;

pressure boundary (RCPB) meets 10CFR$0.55a (c)(2). Postulated failure of the RMCS piping cannotcaut.c a loss of reactor coolant in excess of normal makeup (CRD return or RCIC flow), and the RMCS
is not an engineered safety feature. Thus,is the event of a postulated failure of the RMCS pipingi
during norreal operation, the reactor can be shutdown and cooled down la an orderly manner, and
reactor coolant makeup can be provided by a normal make up system (e.g., CRD reture or RCIC

'

system). Thus, per 10CFR50.55a(c)(2), the RMCS need not be classified Quality Group A or Safety
Class 3, however, the system is designed and constructed la accordance with ASME Boiler and Pressure
Vessel Code, Secsion !!!, Class 1 criteria as specified la Subsecsion 3.9.3.1.4 and Figurc 5.4 4i

"

A quality assurance program for the Fire Protection System meeting the guidance of Branch Technicalt.
Position CME 8 9.51 (NUREG 0000), is applied.

Special seismic qualii. cation and quality assurance requirements are applied.u.

v. - See Reg Guide 1.143, paragraph C 5 for the offgas vault seismic requirements,

w. The condensate storage task will be designed, fabricated, and tested to meet the intent of API
Standard API 650. la addition, the specificatlos for this taak will require: (1) 100% surface

;

examination of the side wall to bottom joint and (2) 100% volumetric examination of the side wall
weld joints.

I
The cranes are designed to hold up thelt loads and to malatain their positions over the units underx.
conditions of SSE.

All off. engine components are constructed to the extent possible to the ASME Code, Section !!!.y.
Class 3.

Components associated wish s. mg'" f==aia= (e.g., isolation) are safety.related.2. ,

an. Structures which support or house safety related mechanical or electrical components are-
safety related. -

bb. All quality assarames requirements shall be applied to ensure that the design, construction and
testing requirements are met,,

| i

cc. A quahty assurancs program, which meets or exceeds the guidance of Generic Letter 8546, is applied]'

to all non-safety related ATWS equipment.-

dd. The need for pipe whip restraints on the MSL/FW piping will be deteralmed by a * leak before. break'
evalenden.

es. Figure 3.2 2 depicts the clasalfication requiressants for the Feedwater System. At the interftce
between seismic and r ^" Category I feedwater piping system, the seismic Category I dynamic|

analyses will be extended to either the first anchor point la the non seismic system or tesufficient distance la the non seismic system so as to not degrade the validity of the seismic
'

|
Category I analysis.

3.2.M l
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2.10.21 Main Condenser

Design Description

The main condenseris classified as non safety related and non seismic Category
I. It is designed to condense and deaerate the exhaust steam from the main
turbine and provide a . mat sink for the Turbine Bypass (TB) System. The main

!

condenser is also a collection point for other steam cycle drairf .

!
The main condenser hotwell provides a holdup volume for MSIV fission product

leakage. The supports and anchors for the main condenser are designed to
withstand a safe shutdown earthquake (SSE).

The main condenser tubes are made from corrosion resistant material.

The main condenser is located in the Turbine Building.

Since the main condenser operates at a vacuum, leakage is into the shell side of
the main condenser. Tube side or circulating water inleakage is detected by
measuring the conductivity of sample water extracted beneath the tube bundles.
In addition, conductivityis monitored at the discharge of the condensate pumps
and alarms provided in the main control room.

A signalis provided to the Leak Detection and Isolation System (LDS) System on
loss of vacuum.

Condenser pressure indicators are located above the design basis flood level.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.10.21 provides a definition of the inspections, tests, and/or analyses,
together with associated acceptance criteria which will be undertaken for the

;

main condenser.
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ABWR oesign Document

2.15.5 Heating, Ventilating and Air Conditioning Systems

Design description, basic configuration figure and table for the Inspection, Test.
Analyses and Acceptance Criteria are provided for the Control Room
Habitability Area, Ventilating and Air Conditioning (HVAC) System.

Design Description

Control Room Habitability Area HVAC System

The Control Room Habitability Area (CRHA) HVAC System controls the

thermal, radio}ogical and pressurel emironments. The system consists of two
,$afety-related Divisions classified as Seismic Category I which are physically

!
I

separated and electrically independent.

The basic configuration for the Control / Room Habitability Area HVAC System
is shown in Figure 2.15.5a.

The HVAC equipment, plenums, ducts and dampers outside the habitability
area have leak tight design features enabling the CRHA HVAC System to i

'

maintain at least 3.2 mm water gauge positive differential pressure between the

habitability area and adjacent Control Building areas.

The temperature is controlled within a range of 10*C to 29'C, and a relative
humidity (RH) within a range of 10% to 60%

The CRHA HVAC System's Control Room indication and controls allow for
monitoring and control durin operational conditions. The Control Room has

indication for and%controlu of temperature and humidity. A control room
pressure signal positions an automatic damper in the exhaust fan discharge duct
to maintain a positive pressure in the Control Room. Manual control of each
motorized damper, fan and emergency filtration unit is accomplished vAh
remote manual switches and indicating lights in the Control Room. A flow device
in the emergency filtration unit discharge duct automatically starts the
redundant Control Room Habitability Area HVAC System on loss of air flow.

When the radiation monitor in the operating outdoor air intake detects airborne
contamination, an isolation signal is generated to close the normal outdoor air
intake damper, open the emergency outdoor air intake damper, stop the normal
exhaust fans, start the emergency air filtration unit to decrease the
contamination before air is supplied to the Control Room Habitability Area and
maintain a positive pressure relative to adjacent spaces of the Control Building.
The redundant train is connected to another outdoor air intake separated from

the or greater than or equal to 50 m. Each emergency air filtration unit treats
both indoor recirculated air and outdoor air to maintain a positive pressure with
not more than 1300 m per hour of filtered outdoor air. Leakage shall be less3

V20/23
1

2.15.5
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ABWR oesign occument-

than that required to meet the personnel dose limits of Section 3.7, Radiation
Protection.

The Safety related electrical equipment including instrumen. .d controls

~

,v located in the Control Building outside the Habitability Area is qualified for a
# ,' ,

harsh emironment.
,.

When the Products of Combustion (POC) monitor in the outdoor air intake<*. ,,
"

' "

detects smoke, a signal will initiate the recirculation mode by isolating dampers,'

stopping the exhaust fans and closing the exhaust dampers.

t
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Tatdo 2.15.5a: Control Room Habitatnlity Area HVAC Syrtem
'

Inspections, Tests, Anahses and Acceptance Criteria
y

- Acceptance Criteriarn
la CortlRed Design Commitment "Oi .aTests. Ane8yses

1. A besic configuration for the Control Room 1. Inspection of the system will be conducted. 1. The as-built Control Room HeNtability
Area HVAC System conforms with the

Habitability Area HVAC System is es shown basic configuration shown in Figure
in Figure 2.155a. 2.155a

2. The Controf Room Habitability Aree is 2. The Control Room HabitatWilty Area HVAC 2. The Control Room Habitability Area is
maintained at a positive pressure of at

maintained at a positive pressure greater System will be tested in all modes o' least 3.2 mm water gauge relative to
then or equelto 3.2 mm water gouge operation. atmosphere and other acces of the Control
relative to the atmosphere and other areas Building.
of the Control Building.

3. Indicators and controls exist or can be
3. Controf Room indicators and controls

3. Inspections will be performed on the
Control Room Indicators and controls for

retrieved in the Control Room, as defined
provided for the Control Room Habitability the Control Room Habitability Area HVAC in Section 2.155.
Area HVAC Systems are as delined in
Section 2.155. System.

4. Class 1Eloeds for the Control Room 4. Tests will be performed on the Control 4. The test signal exists oniy in the safety-

Room Habitability Aree HVAC System by related electrical power loads f or Class 1E

p Habitebility Area HVAC System are
powered from Class 1E Divisions, as providing a test signel in only on class 1E Division under test in the Controf Room

Habitability Area HVAC System
division at a time.described in Section 2.155

5. Each mechanical Division of the Control
5. Inspection of the as-built system will be 5. Each mechanical Division of the Control

Room Habitebility Area HVAC System is
Room Habitability Area HVAC System is performed.

physically seperated from the other
physically separated. mechanical Divisions of the Control Room

liabitability Area HVAC System.

The grol Room Habitability Area
6. On detection of smoke at the outdoor

6. Tests with simulated outdoor smoke signal 6.

intake, the outdoor air intake dempers shall will be performed with the Controf Room System HVAC is in the recirculation mode
Yoke spresentoutsidetheoutdoor8

close, recirculation dempers shall open, Habitabliity Area HVAC System in the when s
air intakes of the Control Room Hobitability

rscirculatfore mcde.and the exhaust fee and exhoust dempers Area HVAC System.
loolate.

7. Two outdoor air intakes of the Control
7. Inspect the distance between the outdoor - 7. The control Room Habitability Aree HVAC

airintakes of the Control Room Habitability System outdoor air intakes are 50 m apart.
Room Habitebility Area HAVC System are

Area System.et feest 50 m apert.

5
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Enclosure 4

1

4

Generic Concern Sumaries
1

1. Welding

2. Environmental Qualifications

Seismic Qualification

3. Verification of MOV capabilities

4. Elactromagnetic Interference
(EHl/RFI)

instrument Setpoints

S. Electrical Independence
(Separation)

6. Piping

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



e e

1. Summary of Weldina

The staff and GE reached agreement on the approach for verifying welding. The

verification will be performed as a part of an ITAAC basic configuration check

in each system. ASME Code Class 1, pressure-boundary welds will be inspected

to ensure the physical quality of the welds. The supporting SSAR material

(attached in draft form) will specify.the codes / standards and the acceptance

criteria for evaluating the quality of welds for ASME Boiler and Pressure

Vessel Code components and supports, non-ASME pressure retaining piping,

structural and building steel, electrical cable tray and conduit supports,

HVAC supports, and refueling cavity and spent fuel pool liners. GE will

decide later in which sections of the SSAR these welding design criteria and

acceptance criteria will appear.

<
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MGrH0bS
Weldina,and MM Acceotance Critgr,,11

'!hted belcM are COM der d by th0 it:ff 10 b; ::ent;ei ini

% r ;uir:-mt
::rtr:l'ing u:ldin; ::tivitic:. ny chang:-will reagire the COL eppi n.s w )

A

ettbMt-the-chengs; to the !"iC staf f for-?ev4ew :nd epprevel prier tc g;gr
og s GcTs04 55L AS MPuc.4 6 L&,,

ASME Code Weldina
FM prowl L%ucDARg ANp ? ORE Sur#/LT STc41CrutES

Welding actJvities shall be performed in accordance with the requirements of !,

Section !!! of the ASME Code. The required nondestructive examination andComponent supports shall be3

acceptanc4criteriaisstatedinTable1.in accordance with the requirements of Subsection NF of Section !!!
(fabricatedsof the ASME Code,0x::;t th:t th: vi:v:1 w:ld ::eee n e triteri: :h:11 b: the

,

l

WirNu:1:er Constrs;tien !;;ue Creep (NCIC)-dendarcitCW0i, %ui
Acceptence Criterie fcr Ctructittel Wlding cf Nucle:r 5;r M*nh?-hisica

'

t
' 440 E4HWEb

Weldina of non-ASME oressure retainino Pioina

Welding activities involving non-ASME pressure retaining piping shall be
accomplished in accordance with written procedures and shall meet theThe weld acceptance criteria shall be
requirements of the ANSI B31.1, Code.as defined for the applicable nondestructive examination method described in

,

ANSI B31.1 Code

Weldina of Structural and Buildina Steel

Welding activities shall be accomplished in accordance with written procedures
and snall meet the requirements of the American Institute of StoelThe visual acceptance
Construction (AISC) Manual of Steel Construction.
criteria shall be as defined in NCIG-01, Revision 2.s

G IN. SERT
Weldina of Electrical Cable Trav and Conduit succorts

Welding activities shall be accomplished in accordance with the * :M:&
.

"elding 0;;iety XAWSyStructural Welding Code, D1.1 The weld visual acceptance
NCIG-01, Revision 2.

criteria shall be as defined in%s 3fecT4fAL KIR.bW6C0tf bl.) A@
Weldina of Heatina Ventilatina and Air Conditionino Suocorts

Welding activities shall be accomplished in accordance with thehrie:n=
"elding Soci:4rfAWSTStructural Weldttig Code, D1.1 The weld visual acceptance
criteria shall be as defined in NCIG-01, Revision 2.t WS s-rWCTuRAL WGLbW6 C@E hlJ MDA

Weldina of Refuel Cavity and Soent Fuel Pool liners
- WHGit Acct 3SI5LE

n accordance with the Amerte**-Welding activities shall be accomplished
Welding SecietyfAWSJ' Structural Weldin Code. D1.1 The welded seams of theliquid penetrant and vacuum boxliner plates shall be spot radiographed The
examined af ter f abrication to ensure th'At the liner do not leak.acceptance criteria for these examination shall meet the acceptance criteria
stated in subsection NE-5200 of Section !!! of the ASME Code.

MSEAT - AMERICAAF WELDis SQCtET1'(AWS STRUCTURAL WGLbW& CetEb I.I AAb HUCLEAR CMSTRUCTI0d I.SSuE C,RodP ( MCIG) STMb ARb
Oh '' VISUAL WGLD ACCGPTAAICE CRll*&AIA POR ffAUCru2ALA:|:

W5LDING ATNaCL&AR POWEP PLANT 4

.~
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TABLE 1

Welding Activities and Weld Examination Reautrements for
ASME Code, Section !!! Welds

Class 1 Components (1)(2)(3)

NDE Recutrements
Component Weld Type

Vessel Category A (Longitudinal) RT plus MT or PT

RT plus MT or PT
Vessel, Pipe. Category B
Pumo. Valve (Circumferential)

RT plus NT or PT
Pipe, Pump, Butt weld MT or PTFillet and socket weldsValve

Vessels (6) Category C and similar RT plus MT or PT. RT must be
'

multiple exposure
welds MT or PT on all accessible surfacesPartial penetration and
fillet wel_ds
Category 0

Vessels (6) a)-Butt welds, all RT plus MT or PT

& Branched b) Corner welded nozzles
RT plus MT or PT

Connections c) Corner welded branch and
RT plus NT or PT

piping connection exceed-
ing 4" nominal diameter

d) Corner welds branch and
MT or PT

piping 4" and less
e) Weld buildup deposits at UT plus a, b, e above if r;onnected to

nozzle or pipe
openings MT or PT progressive and finalf) Partial penetration surface

RT or UT plus NT or PT. In addition,
g) Oblique full penetration UT of weld, fusion zone, and parentbranch and piping

metal beneath attachment surface.connections

General Fillet, partial penetration, MT or PT

socket welds

General Structural attachment welds NT or PT

Special welds 1) Specially designed seals NT or PT
PT2) Weld metal cladding
PT3) Hard surfacing.

None
a) Valves-4" or less PT

4) Tube-tube sheet welds VT5) Brazed joints

1

- _ - _ _
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Class 2 Components (1)(2)(4)

NDE Reauirements
Component Weld Type

Vessel Category A (l.ongitudinal)
RT

a) Either of the members exceeds
3/16 inch MT, PT. or RT

b) Each member 3/16 inch or less
RT

Pice, Pump, t.ongitudinal
valve

vessel Category B (Circumferential)
RT

a) Either of the members exceeds |

|3/16 in. MT. PT, or RT-

b) Each member 3/16" or less

Pipe, Pump and Circumferential RT

MT or PT |Valve a) Butt weldsb) Fillet and partial penetration
j

Vessel (6) and Category C )
RT

similar joints a) Corner joints, either of the '

members exceeds 3/16" ofin other
components thickness NT, PT, or RT

b) Each member 3/16' or less
'

MT or PTc) Partial penetration and fillet
welds

and Category D
RTVessel (6)lds a) Full penetration joints whensimilar we

either members exceed 3/16" ofin other
components thickness MT or PTb) Full penetration corner

joints when either member
exceeds 3/16" MT or PT
c) Both members 3/16" or less MT or PTd) Partial penetration and

fillet weld joints

RT !

Brar.ch Con, a) Nominal size exceed 4" MT or PT (external and
and Nozzles in b) Nominal size 4" or smaller accessible internal surf aces)
pipe, valve,
DumD

-2-
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Class 2 Components (Cont'd)(1)(2)(4)
,

NDE Reoutrements
Comoonent Weld Type

RT
Vessels Cat. A

RT
designed to Cat. B

RT
NC-3200 Cat. C, Butt weld

UT or RTCat. C. Full penetration corner
MT or PT both sides* Cat. C, Partial penetration corner

and fillet welds
* Cat. O, Full penetration (6) RT

HT or PT both sidesCat. D. 'artial penetration
Fillet, Partial Penstration, socket, MT or PT

and structural attachment welds
MT or PT

Special Welds a) specially designed seals
MT or PTb) weld metal cladding
PTc) hard surfacing

d) hard surfacing for~ valves with None

inlet connection 4" nominal pipe
size or less

PT
e) tube-tube sheet welds VTf) Brazed joints

RT
Storage Tanks a) side joints
(Atmospheric) b) roof and roof-to-sidewall VT

vacuum box testing of at leastc) bottom joints 3 psi
vacuum box + MT or PTd) bottom to sidewall NT or PTe) Nozzle to tank side VTf) Nuzzle to roof RTg) Joints in nozzles Similar welds in vesselsh) others
RT

Storage Tanks a) sidewall RT(0-15 psi) b) roof RT if not possibit MT or PT
c) roof-to-sidewall vacuum box method + MT or PT
d) botton & bottom-to-side MT or PT
n) nozzle tank RTg f) joints to nozzles same as similar vessel joints
g) others _

,

,

-3-
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Class 3 Components (1)(2)(5)

|NDE Recuirements
Component Weld Tyoe

|

Vessels Category A (l.ongitudinal)
1. a) Thickness exceeding the limits RT

of Table NO. 5211.2-1
b) Welds based or joint effi- RT

ciency permitted by NO.3351.1
c) butt welds in nozzles attact.ed RT

to vessels in a or b above

2. Welds not included in 1 above
Spot RT each 50 f t of weld,
additional RT to cover eacn
welders work.

9

3. Nonferrous vessels cxceeding 3/8 RT

inch

pipes greater than 2 in, size RT, MT, or PT
pumps & valves greater than 2 in, according to the product formPump, Valve, Pipe -

-

Vessel Category B (Circumferential)
1. a) Thickness exceeds Table

RT

ND.5211.2 for Ferrous metais
b) thickness exceeds 3/8 in for

RT

nonferrous metals
c) joint efficiency according to RT

ND.3352.1(a)
d) attachments to vessels and RT

exceeds nominal pipe size 10"
or thickness 1 1/8 in.

2. welds not involved in 1 above
PT 6 in, long sections - the
1,ntersections of Cat. A welcs

pipe, pump and Greater than 2" nominal pipe size RT, PT, or MT

valve

Vessel Category C:
1. a) Thickness exceeds Table

RT

h'9-5211.2 or NO-5211.3
b) Attachments exceed 10 inch

RT

NPS or 1 1/8 inch wall
thickness

2. Welds not involved in 1 or 2
Spot RT to cover each
welders work

above

Pipe. Pumo. Valves Greater than 2" nominal pipe size
RT. PT, or MT

-4-
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Class 3 Components (Cont'd)(1)(2)(5)

Vessel Category D:
1. Full penetration butt welds RT

designed for joint efficiency per
NO.3352.l(a)

2. In nozzles or tomnicating- RT

chambers attached to vessels or
heads requiring full RT

3. Welds not covered by 1 and 2 Spot NT to cover each
welders work

above

i Pipe, Pump and Greater than 2" nominal pipe size RT, PT, or MT

Valve
PT

Special Welds a) weld metal cladding
PTb) hard surfacing

(i) hard surfacing for valves none

with inlet connection 4"
nominal pipe size or less

PT
c) tube-tube sheet welds VTd) Brazed joints

Storage Tanks a) sidewall joints Same as Category A or B
vessel joints

(Atmospheric)
b) roof and roof-to-sidewall VT'

vacuum box testing of atc) bottom joints least 3 psi, or PT or MT
plus VT during pressure test

- Sama as bottom joints
? d) bottom to sidewall MT or PTe) Nozzle tc tank side'

VTf) Nozzle to roof
g) Joints in nozzles ex. roof nozzles MT or PT

Similar welds in vesselsh) others
Same as Category A or 8

Storage Tanks a) sidewall vessel joints
(0-15 psi) Same as Category A vessel

b) roof joints
Same as above if possible,

c) roof-to-sidewall or MT or PT OR
Vacuum box te g at least

d) bottom & bottom-to-side 3 psi, or PT MT plus VT
during pressu test

*
MT or PTe) nozzle to tank'

NT or PTf) joints in nozzles sama as similar vesselg) others
joints

5-
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Containment Vessel (1)(2)(6)

NDE Recuirements
Component Weld Type

Category A, Butt Welds (Long'l) RT
Containment

RT
Containment Category B Butt Welds (Circ.)

RT
Containment Category C, Butt weld

UT or MT or PT
Containment Category C, Nonbutt Welds

RT
Containment Category 0, Butt Welds

4

UT or MT or PT
Containment Category 0, Nonbutt Welds

Structural attachment weldsContainment RT
a) Butt Welds UT or MT or PT
b) Nonbutt Welds

PT
Soecial welds Weld Metal Cladding

Components Supports (1)(2)(7)

NDE Rscuirements
Comconent Weld Type

Class 1 Primary Member, Full
Supports Penetration Butt Welds RT

All other welds NT or P1
Secondary Member Welds VT

Class 2 and MC Primary Member, Full
Penetration Butt Welds RT

Supports
Partial Penetration or fillet MT or PT
welds throat greater than 1"

VT*

All other Welds
Secondary Member Welds VT

MT or PT
Class 3 Primary Member, Groove or
Supports throat greater than l'

VTAll other wcids
Secondary Member Weld VT

Special Welds Transmitting Leads in the UT base metal beneath the weld
Requirements, lhrough Thickness Direction in
All Classes Members Greater than 1"

-6-
I
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fiOTES:

The required confirmation that facility welding activities are in
1) compliance with the certified design commitments will include tne

following third party verifications:

Facility welding soecifications and procedures meet the applicablea.
ASME Code requirements
Facility welding activities are performed in accordance with theb.
applicable ASME Code requirements
Welding activities related records are prepared, evaluated andc.
maintained in accordance with the ASME Code requirements
Welding processes used to weld dissimilar base metal and weldingd. filler metal combinations are compatible for the intended applications
The facility has estabiished procedures for qualifications of welders
and welding operators in accordance with the applicable ASME Code

e.

requirements
Approved procedures are available and used for preheating and postf.
heating of welds, and those procedures meet the applicable
requirements of the ASME Code
Completed welds are examined in accordance with the applicable

9 examination method required by the ASME Code

Radiographic film will be reviewed and accepted by the COL applicant's2) nondestructive examination (NDE), Level III examiner prior to final
acceptance

The NDE requirements for Class I components will be as stated in3)
subarticle NB-5300 of Section III of the ASME Code

The NDE requirements for Class 2 components will be as stated in
4)

subarticle NC-5300 of Section III of the ASME Code

The NDE requirements for Class 3 components will be as stated in
5)

subarticle NO-5300 of Section III of the ASME Code

The NDE requirements for cor.tainment vessels will be as stated in
6)

subarticle NE-5300 of Section III of the ASME Code

The NDE requirements for component supports will be as stated in
7)

subarticle NF-5300 of Section III of the ASME Code
For Type 2 full

21 For corner joints UT may be used instead of RT.
penetration corner weld joints, if RT is used, the fusion zone, and parent,?
metal beneath the attachment surface shall be UT examined after welding.

LEGEND:

RT - Radiographic Examination; UT - Ultrasonic Examination; MT - Magnetic
Particle Examination; LP - Liquid Penetrant Examination; VT - Visual
Examination

[t>r C'ere L 0:'.4 & N'^ N%* .~?
"

f> .i y u ' h ,,,e., i s V-
. # ~Trr A-<,~

' Th e A. ? e. subarT O NCT~S300 W S#
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2. Summary of Seismic Oualification and Environmental Oualification

The staff and GE reached agreement on the approach to be used for verifying

(1) the seismic qualification of mechanical and electrical equipment and (2)

the environmental qualification of electrical equipment. The verification '(.

will be performed as part of an ITAAC basic configuration check in each

system. The supporting SSAR material has been compiled from GE report NEDE-

24326-1-P and is under review by GE for its proprietary nature.

.

- - - - - - - - - - _ _ _ _ _ _ __ __ ___
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! 3. Summary of MOVs

L
i

The staff and GE reached an agreement on Tier.2 description for MOVs that
5

| covers design and qualification as well as pre-operational testing commitmentsj

f-
(see attached).. We also reached an agreement on Tier 1 description of this

The agreement was that~MOVs will be included in the basicissue.j

|
configuration ITAAC for qualification testing. For.each system there will

,

also be a MOV ITAAC in the three column format (see attached). - The staff also.

i
! '

indicated the need for an ITAAC for check valves. Tier 2 descriptions for'f

-

! check valves must also be written.
1
i

Although it was concluded that other valves and pumps would not need further |
.

,

! Tier 1 treatment, Tier 2 (the SSAR) does not contain sufficient information on j
--

the design and qualification and pre-operational testing of other types of.-i- _

U

valves as well as pumps. _ The staff will be working with GE to reach agreementi

! on the information that will be added to the ABWR SSAR.
1
J

!

! !
! ;

i-

o

!-
i
i

,

.'
i
!

;

i

i

I'

!~
;

}

.
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23A6100ANS
Standard Plant arv_a

14A.6-METHOD FOR-MEETING iorque produced by the actunior and thrust delivered to -
'

EQUIPMENT ITAAC the stem for increasing differential pressure and flow

. conditions (referred to as load sensitive behavior). The
14A.6.1 Motor Operated Valves licensee will compare the design torque and thrust

requirements to the consol switch trip iorque and thrust
Design and Qualification subtracting margin for load sensitive behavior, control -

switch repeatability, and degradation. The licensee will
For each motor-operated valve assembly (MOV) measure the total thrust and torque delivered by the

with an acuve safety related function, the design basis - MOV under static and dynamic conditions (including
and required operating conditions (including lestag) will diagnostic equipment inaccuracy and control switch
be established. repeatability) to compare to the allowable structural

capability limits for the individual paru of the MOV.
The licensee will establish the following design The licensee will test for proper control room position -

and qualificanon requirements and will provide accep. . mdacanon of the MOV.
tance critena for these requirements. By testing each
size, type, and model the licensee will determine the The parameters and acceptance criteria for
torque and thrust (as applicable to the type of MOV) demonstrating that the above functional performance
requirements to operate the MOV and will ensure the requaements have been met are as follows,
adequacy of the torque and thrust that the moer opersoor

_

As required by the safety function: the valvecan deliver under design (desip basts and required (a):
.

.

operanng) conditions. These desip condinons include must fully open; the valve must fully close with
fluid flow, differential pressure (including pipe break), daagnosuc indicanon of hard seat contact.
system pressure, fluid temperature, ambient tempera-
ture, minimum voltage, and minimum and maximum (b) The control switch seuings must provide ade,
samke time requirements. The licensee will ensure that quate margm to achieve design requirements in.
the structural capability limits of the individual paru of cluding consideranon of diagnosuc equipment
the MOV will not be exceeded under design conditions. inaccuracy, control switch repeatability, load
The licensee will demonsmus by testing each rize, type, sensuive behavior, and margm for degradation.

- and model that torque and thrust requuements from in-
. _

situ testing conditions can be extrapolated to design L (c) _ The motor output capabilay at degraded voltage
conditions. The licensee will ensure that the valve must equal or exceed the control switch setting -
specified for each application is not susceptible to including consideranon of dingannte equipment
pressure lockmg and thermal binding. inaccuracy, control switch repeatability, load

_ senstive behavior and marge for degradanon.
Preoperational Testlag

(4 The maxamum torque and thrust (as applicable
The hcensee will test each MOV in the open and 1 for the type of MOV) achieved by the MOV in.

- close directions under static and maxsmum achievable ciuding daagncatic equipment inaccuracy and _.
conditions using diagnosuc equipment that measures ' conaal switch repaarabunny must not exceed the
torque and thrust (as applicable to the type of MOV), allowmole structural caratutiry limits for the in-
and motor parameters. The temnena will test the MOV dividualpans of the MOV.

'

under vanous differennel pressure and flow conditions
_

and perform a sufficient number of tests to reliably . (c) The remote position indscauon testing must
extrapolate the torque and thnist requirements to its verify that proper disk position is indranM in the
design condaaons. _ lhe licensee.will determine the connot room.

_

torque and thrust requirements to close the valve for the
. . .

posanon at which there is daagnosuc tademaan of hard - (f) Stroke-time measurements taken during valve
seat contact. The licensee will exampolase the torque and opening and closing must meet minimum and

' thrust requirements (including diagnosuc equipment maxunurn stroke time.w. _

inaccuracy) from the test to design conditions for such
_

parameters as differential pressure, fluid flow, under
voltage and temperamre. For the point of control
switch trip, the licensee will deseanine any loss in

,

Am 14A.t

'

.

. _ _ _ __ __ _ _ _ _ .
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11. Summary of EMI/RF1. Setooints. E0 for I&C

4

The structure of ITAAC and DAC affecting development, testing, and
installation of digital, safety-related, instrumentation and control (I&C);

!

equipment will be as follows:

1. The concept of several generic ITAAC or DAC is eliminated.
f

I&C development is viewed as an integrated process involving both
| 2.

hardware and software aspects simultaneously, instead of the previous.
j emphasis on a separate software. process without specific attention to

hardware performance. -Hardware aspects will specifically incorporate EQ
|

(including seismic qualification) and EMI/RFI issues.
.

GE will provide one Instrumentation and Control DAC describing the
i 3.

process of integrated software and hardware development.

The DAC process will describe capturing hardware performance
J

4.
requirements with regard to EQ and EMI/RFI in the hardware and software,

i

i design specification.
9
'

5. Hardware testing of the integrated hardware / software equipment will be
specifically addressed by the DAC in the description of the V&V plan and
overall plan.

-

1

) 6. The integrated hardware / software process will include verification of
accuracy of instrument loops in the installed safety-related systems.:

! When sensors are processed through digital I&C logic, this involves both
: sensor accuracy and analog-to-digital conversion accuracy. ITAAC

; statements will be developed to address accuracy based on a non-
|

proprietary version of GE's setpoint methodology-that' GE will- submit.
These statements will be part of DAC because normal operating parameters
that determine alarm and control thresholds may not be established'

before the various process systems are installed. To ensure proper-
1 identification of Class 1E sensors that are to be included in accuracy
,

determination, individual system or-building design descriptions

j (figures or text) chall indicate these sensors.

i-

f

!

!

|

2

?

|

>

1

J
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| 5. Summary of Electrical Indeoendence (Seoaration)
:
g:

i
GE and the staff decided .to treat the electrical independence (e.g. fluid -;

i

i system components powered from independent Class 1E electrical divisions);in
.

; the fluid system ITAAC by a " standard" type ITAAC entry. See individual fluid
i The overall treatment of electrical independence including
! system ITAAC. ,

i
! separation is to'be-treated in the Electrical System and I&C ITAAC. See
;

.i attached " standard language for . independence for electrical and I&C systems."
i
!
4

i

!
!
a

~

!-
.

.i
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!

!
!
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Cic M '*- OO'
fer-Elec u R OndeoendenceStandard Lanruare

[tC.S :.%v %elS-y h
, h nESJanuary 15, 1993 ,

1,e anrsr um a n i

CDC
x. Independence is provided between Class lE Divisions, and between Class 1E
Divisions and non Class lE equipment, in the System.

ITA
x.l. Tests will be performed in the System by providing a test
signal in only one Class 1E Division at a time.

AC in thex.1.The test signal exists only in the Class 1E division under test
System.

ITA
x.2. Inspection of the as-installed Class 1E Divisions in the System will
be performed.

AC
x.2. Physical separation exists between Class 1E Divisions in the
System. Physical separation exists between Class 1E Divisions and non-Class lE
equipment in the System.

,

c:\ow&2\lteac/btrplate.wp Jariuery 15, 1973

.-- --- - _ - - - _ _ _ - - _ _ . _ - _ _ _ _ _ _ _ _ __
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6. Summary of Pioino Desian Acceotance Criteria (DAC)

The staff and GE reached agreement on the resolution of comments from the

industry /NUMARC and the NRC'r Greybeard Committee on the generic piping ITAAC

(also referred to as Piping DAC). The piping design description has been
The ITAACsubstantially expanded to include the certified design commitments.

have been reduced in number to consolidate those design commitments that are

implicit in the ASME Code requirements and to eliminate some design criteria

that were deemed not appropriate for the ITAAC treatment. Proposed additions

and changes to the SSAR were provided by GE to support the piping DAC/ITAAC

changes. See the attached information.

-

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



'
...- s

ABWR Design occument

3.3 PIPING DESIGN

3.3.1 Description

Piping associated with hydraulic and pneumatic systems is categorized as either
nuclear safety related (i.e., Seismic Category I) or non-nuclear safety (NNS)
related (i.e., Non-Seismic Category I). The piping shall be designed for a design
life of 60 years. Piping systems that must remain functional during and following
a safe shutdown earthquake (SSE) are designated as Seismic Category I and are
further classi5ed as ASME Code Cass 1,2 or 3. Unless otherwise specified in this
description, piping systems means nuclear safety related piping systems. Piping
systems and components are designed and constructed in accordance with the
ASME Code requirements identified in the indhidual system Design

Descriptions.

Piping systems are designed to meet their ASME Code Class and Seismic
Category requirements. The ASME Code Class 1,2 and 3 piping systems shall be
designed to retain their pressure integrity and functional capability under
internal design and operating pressures and design basis loads. Piping stresses
due to static and dynamic loads shall be combineci and calculated in accordance

with the ASME Code and shall be shown to be less than the ASME Code
allowables for each senice level.

For ASME Code Class 1 piping systems; a fatigue analysis shall be performed in
accordance with the ASME Code Class I piping requirements. Erwironmental
effects shall be included in the fatigue analysi.i. The Class 1 piping fatigue

analysis shall show that the ASME Code Class I piping fatigue requirements have
been met.

For ASME Code Class 2 and 3 piping systems, piping stress ranges due to thermal

expansion shall be calculated in accordance with the AShE Code Cass 2 and 3
piping requirements. The piping stress analysis shall show that the ASME Code
Class 2 and 3 piping thermal expansion stress range requirements have been
met. For the AShE Code Class 2 and 3 piping systems and components which

are subjected to severe thermal transients, the effects of these transients shall be
included in the design.

The Feedwater lines shall be designed for thermal stratification Icads.de e & cts of eco sun /,
9 Pieuw visms *ll be dewsned v w & corr os **

For those piping systems using ferritic materials as permitted by the design
specification, the ferritic materials shall not be susceptible to brittle fracture
under the expected service conditions.

For those piping systems using austenitic stainless steel materials as permittedLf
the design specification, the stainless steel piping material and fabrication
process shall be selected to minimize the possibility of cracking during service.

1/21/93
1-

3.3
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Chemical, fabrication, handling, welding, and examination requirements that
~

i

minimize cracking shall be met.'

Piping system supports shall be designed to meet the requirements of ASME
Code Subsection NF.

For piping systems, the pipe applied loads on attached equipment shall be
calculated and shown to be less than the equipment allowable loads.

Analytical methods and load combinations used for analysis of piping systems
!

shall be referenced or specified in the ASME Code certified stress report. Piping
s

j
systems and their supports shall be mathematically modeled to provide results
for piping system frequencies up to the analysis cut-off frequency. Computer,

:
programs used for piping system dynamic analysis shall be benchmarked.

Systems, structures and components that are required to be functional during
and following an SSE, shall be protected against the dynamic effects associated
with postulated high energy pipe breaks. The pipe break analyses report shall
specify the criteria used to postulate breaks and the analytical methods used to
perform the pipe break analysis. For postulated pipe breaks, the pipe break
analysis report shall confirm; (1) piping stressesin the containment penetration-

area are within their allowable stress limits, (2) pipe whip restraints andjet shield

designs are capable of mitigating pipe break loads, and (3) loads on safety-
related systems, structures and components are within their design loads limits.
Piping systems that are qualiBed for leak-before-break design may exclude

,

design features to mitigate the dynamic effects from postulated high energy pipe
,

breaks.
!

Piping systems shall be designed to provide clearance from structures, systems,
and components where necessary for the accomplishment of the structure,'

system, or component's safety function as specified in the respective structure ori

system Design Description.:

The as-built piping shall be reconciled with the piping design required by this1

section (3.3.1).4

Inspections, Tests, Analyses and Acceptance Criteria

Table 3.3 provides a definition of the inspections, tes.s, analyses, and associated
acceptance criteria, which will be performed for ABWR nuclear safety related
and NNS related piping systems as specified in each system's Design Description.
Table 3.3 may be completed on an individual system basis.

|
!
4

.
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Table 3.3 GENERIC PIPING DESIGN
,

Inspections, Tests, Analyses and Acceptance Criteria
1

Certified Design Commitment Inspections, Tests, Analyses Acceptance Criteria :

An AS. f E Code certified stress\
The piping system is designed to Inspections of ASME Code required1-

meet its' ASME Code Class and documents will be conducted. report exists. ,

Seismic Category requirements.4
,

t

'

The ASME Code Class 1,2, and 3
piping system shall be designed to ;:

retain its pressure. integrity and
functional capability under internal:

=

design and operating pressures and

|
design basis loads. Piping and :3 ,

piping components shall bc-

designed to show compliance with
j the requirements of ASME Code,-
-

Section Ill. -

|
s

Inspections of the pipe break A pipe break analysis report or-:
2. Systems, structures, and - _.

components, that are required to be analysis report, or leak-before-break' leak-before-break report exists.-j

functional during and following an report,will be conducted. This report includes!

documentation of the results of i
i SSE, shall be protected against the

dynamic effects associated with - ' An inspection of the as-built high inspections of high energy pipe4

postulated high energy pipe breaks. energy pipe break mitigation break mitigation features.;
!

Piping systems that are qualified for features will be performed.
leak-before-break design may

! exclude design features to mitigate.

.

the dynamic effects from postulated ,

high energy pipe breaks. t

2

i -

1/21/93 ,

--3-i "
.-

Revision 4.2 .
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(Final Agreements from NRC & NUMARK Meeting on t/20/93)
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3. The as built piping shall be An inspection of the as-buii; piping An as-built stress report exists.

reconciled with the piping design and supports will be performed. For ASN1F. Cmle Class piping,
the as-built stress report

|
required in section 3.3.1. A reconciliation analysis using trie includes the AShfE Code

as-designed and as-built certified stress repon and;

information will be performed. documentation of the results of
the as-built reconciliation
analysis.

,

;

,

p

!
i

t

i

i

.

4 1/21/93 7'
Revision 4.2' +-

(Final Agreements from NRC 8e NUMARK Meeting on 1/N/93)
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atandard Plant uv n

!i The results of the data analyses, vibration COL license information requirements.
amplitudes, natural frequencies, and mode shapes
are then compared to those obtained from the Thermal stratification of fluids in a piping
theoretical analysis. system is one of the specific operating

ccaditions that is included in the loads and
Such comparisons provide the analysts with load combinations _that are contained in the ,

added insight into the dynamic behavior of the piping design specifications and design
reactor internals. The additional knowledge reports, it is known stratification can occur
gained from previous vibration tests has been in the feedwater piping during plant startup andi

utilized in the generation of the dynamic models when the plant is la hot standby conditionsi

for scismic and loss of coolant accident (LOCA) following scram (see Subsection 3.9.2.1.3)._ If,
analyses for this plant. The models used for during design or startup, evidesce of thermal !

this plant are similar to those used for the stratification is detected in any other piping
vibration analysis of earlier prototype BWR system, then stratification will be evaluated.
plants. If it cannot be shows that the stresses in the

pipe are low and that movement due to bowing is
- 3.9.3 ASME Code Class 1,2,and 3 acceptable, then stratification will be trested
Cornponents, Contponent Supports, and as a design load. In geacral, if temperature
Core Support Structures differences between the top ard bottom of the

pipe are less than 50*F, it may be assumed
3.9.3.1 14edlag tw==*ia== Design design specificatica and stress reports need not
Transients,and Stress Units be revised to include stratification.

This section delineates the criteria for The design life for the ABWR Standard Plant
selection and definition of design limits and is 60 years. A 60 year dedga life is a
loading combination associated with normal requirescat for au major plan: co,eponents with
operation, postulated accidents, and specified reasonable expsetation of meeting this design
seismic and other reactor buildlag vibration life. However, au plant edienal compa=*=re j
(RBV) events for the design of safety.related and equipment assept the reactor vessel are
ASME Code components (except costalament desigasd to be replaceable, design life not
components which are disenaamd in Section 3J). withstanding. Tks design life requirement

allows for refurbishasat and repair, as
This section discusses the ASME Class 1,2, appropriate, to assare the design life of the

! and 3 equipment and ===~i=ead pressure retaisias overall plant -is achievad. In offeet,
| parts and identifies the applicable loadings, essentiauy all piping systems, components and

calculation methods, calculated stresses, and equipment are designed for a 60 year design
allowable stresses. A discussion of major lifa. Many of these components are classified

,

equipment is ineladad an a e==pa==ar b; -
- as ASME % s <a.or.Qgality Group D. In the-

,

basis to provide esasspies. Design tr===i==*= and gana Class 1 ensaposents are suiiscted
-dynamic loading for ASME Class 1,2, and 3 Je cyclic loadlags, lacluding operating

equipment are covered la Subsection 3.9.1.1.. fvibration loads and thermal transisat effects,
Seismic-related loads and dynamic analyses are of a magnitado and/or durati so severe that
discussed la Section 3.7. The suppression. the 60 year design life sa e assured by ~4

pool-related RBV loads are deselbed la Appendix aired Code calculationsg L j .;.

3B. Table 3.9 2 pressats the combinations of identsfy these composeats ano entner provide an
dynamic events to be considered for the design appropriate analysis to dama==rrate the required
and analysis of au ABWR ASME Code Class 1,2, ' design life or provida designs to mitigate the

,

and 3 compassets, component supports, core masn_ itude or duration of the cyclic loads.
support structures and equipment.- Specific CP= escluded fross this requircasent are
loading combinations considered for evaluation of (1) toes where mixing of hot and cold fluids
each specific equipment are derived from Table occurs and thermal sleeves have been provided in ,

3.9-2 and are eoatained in the design accordance with the P& ids, (2) componcats, such -
specifications and/or design reports of the as the gasacher, for which a fatigue smalysis
respective equipment. See S=h=artion 3.9.7A for has already beca performed, providing the com<

Severe thanaal transiests that will be evolunted for pn=N* 3,,,,,wm ,

effect on plant Alfe are teasperature rate chmage fasaw than
1500*F/ Hour when the total fluid temperaturs deege is

w o ,. n en* r -
.

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



.- - .- - - -- - . . . - - . - - - . _ _ ~ - __ .

4 *-.

ussiooreABM; arv s
i Standard Plant -

!

| |i
'

3.9.7 COL License Infonnallon Subsection 3.9.3.1.) _

3.9.7.1 Reactor laternals Vibration Analysis, 3.9.7.3 Pump atd Valve Inservice TestingI
4

!- Measurement and laspection Program Program

:

The first COL applicant will provide, at COL applicants will provide a plan for the
'

the time of application, the results of the detailed pump and valve inservice testing and
vibration assessment program for the ABWR inspection program. This plan will

-

|
prototype internals. These results will include (1) Include baseline pre service testing tothe following information speciried in Regulatory support the periodic in service testing of
Guide 1.20. the components required by technical

R.G.L20 ggbjsg specifications. Provisions are included to;

disassemble and inspect the pump, check

C.2.1 Vibration Analysis valves, and MOVs within the Code and;
'

safety related classification as necessary,
i Program

I C.2.2 Vibration Measurement depending on test results. (Sec
Subsections 3.9.6, 3.9.6.1, 3.9.6.2.1 and

j Program

! C.2.3 Inspection Program 3.9.6.2.2)

| C.2.4 Documentation of
(2) Provide a study to determine the optimal j

Results >

j frequency for valve stroking during
i

NRC review and approval of the above inservice testing. (See Subsection
information on the first COL applicant's docket 3.9.6.2.2)
will complete the vibration assessment program '

requirements for prototype reactor internals. (3) Address the concerns and issues identified5 in Generic Letter 8940; specifically the
j

In addition to the information tabulated
method of assessment of the loads, ue

! above, the first COL applicant will provide the method of sising the actuators, and the;

information on the schedules in accordance with
setting of the torque and limit switches.

*

i
the applicable portions of position C.3 of (See Subsection 3.9.6.2.2)
Regulatory Guide 1.20 for non prototype

3.9.7A Audit of Design Specification and,

; internals.
Design Reports

i ~

Subsequent COL applicants need only provide
the information on the schedules in accordance

COL applicants will make available to the

j with the applicable portions of position C 3 of NRC staff design specification and design;

-Regulatory Guid~e 1.20 for notoprototype reports required by ASME Code for vessels,
i l internals. (See Subsection 3.9.2.4).

pumps, valves and piping systems for the
purpose of audit. (Sp$ubsection 3.9.3.1)

| J3.9.7.2 ASME Class 2 or 3 or Quality Group D 4 1g M /)-i 3.9.8 ReferencesComponents with 60 Year Design IJfe _

<
COL applicants willidentify ASME Class 2 '1. BWR Fuel Channel Mechanical Design ond

or 3 or Quality Group D components that are Deflection.- NEDE 21354-P, September 1976.
1

subjected to cyclic loadings, including operating
vibration loads and thermal transients eifects,- 2. BWR/6 Fuel Assembly Evaluanon of Combined

of a magnitude and/or duration so severe the 60 Safe Shutdown Earthquake (SSEJ-andi
'

. year design life can not be assured by required
Loss-of-Coolant Accident (LOCA) Loadings.

Code calculations and, if similar designs have NEDE 21175-P, November 1976.

j not already been evaluated, either provide an
NEDE 24057 P (Class III) and NEDE.24057appropriate analysis to demonstrate the required 3.

j desiga life or provide designs to mitigate the (Class I) Assessment of Reactor Internalt,

Vibration in BWR/4 and BWR/5 Plants.magnitude or duration of the cyclic loads. (See
3M

Amcodment 23 -

.

;
i

.. _
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3.9.7.S ASME Class 1,2 and 3 Piping System Clearance Requirements
,

|
ASME Class 1,2 and 3 piping systems shall be designed to provide
clearance from structures, systems, and components where necessary

;

; for the accomplishment of the structure, system, or component's-
safety function as specified in the respective structure or. system
design description. The COL licensee shall verify that the maximum-
calculated piping system deflections under service conditions do
not exceed the minimum-clearances between the piping system and

;

i nearby structures, systems, or components. The COL licensee shall
document in the certified design stress report that the clearance
requirements have been met.

4

i

3.9.7.6 As-Built Reconciliation Analysis For
; ASME-Class 1,2 and 3 Piping Systems

For ASME Class 1,2 and 3 piping systems, the COL licensee shall
reconcile the as-built piping system with the as-designed piping!

system. The COL licensee will perform an cs-built inspection of
) the pipe routing, location and orientation, the location, size,

clearances and orientation of piping supports, and the location'

and weight of pipe mounted equipment. This inspection will be
i performed by reviewing the as-built drawings containing1

i
verification stamps, and by performing a visual inspection of the
installed piping system. The piping configuration and componentt

location, size, and' orientation shall be within the tolerances
specified in the certified as-built piping Stress Report. The-

.

tolerances to'be used for reconciliation of the as-built piping
system with the as-designed piping system are provided in the EPRI
report, " Guidelines for Piping System Reconciliation (NCIG-05,
kevision 1)," NP-5639 dated May-1988. A reconciliation analysis
using the as-built and as-designed-information shall be performed.
The certified as-built-Stress Report shall document the results of
the as-built reconciliation analysis.

M
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(1) A summary of the dynamic analyses"

applicable to high energy piping
'''''*5 i" *** 'd'nce with Subse ctions

3 * 6 * l/ ser af/no4sif 6 ' 3.6.2.5 of Regulatory Guide 1.70. This
shall include:

(a) Sketches of applicable piping
systems showing the location, size
and orientation of postulated pipe
breaks and the location of pipe
whip restraints and jet
im pin ge m e n t barriers.

(b) A summary of the data developed to
select postulated break locations
including calculated stress
intensities, cumulative usage
f actors and stress ranges as

delineated in BTP MEB 31.

(2) For failure in the moderate energy I
piping systems listed in Table 3.6 6,
descriptions showing how safety related
systems are protected from the
resulting jets, flooding and other
adverse cuvironmental effects.

(3) Identification of protective measures
provided against the effects of
postulated pipe failures for protection
of each of the systems listed in Tables
3.61 and 3.6-2.

(4) The details of how the MSIV functional
capability is protected against the
effects of postulated pipe failures.

(5) Typical examples, if any, where
protection for safety related systems
and components against the dynamic
effects of pipe failures include their
enclosure in suitably designed
structures or compartments (including
any additional drainage system or

i equipment environmental qualification

3.6. COL License Information
needs),

3.6.f.1 Details of Pipe Brt.ak Analysis Results (6) The details of how the feedwater line
check and feedwater isolation valves

and' Protection Methods functional capabilities are protected

The following shall be provided by the COL against the effects of postulated pipe

applicant (See Subscuion 3.6.2.5): Jailu_r"

) SEE |-

1

|C 4 27
Amendment D

,

- - - - - - - _ _ _ _ . _ . _ _ . _ _ . _ _ _ .____
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3.6.4 As-Built Inspection of Righ Energy Pipe Break
Mitigation Peatures

An as-built inspection of the high energy pipe break
mitigation features shall be performed. The as-built inspection
shall confirm that systems, structures and components, that are
required to be functional during and following an SSE, are .

protected against the dynamic effects. associated with high energy
P pe breaks. An as-built inspection of pipe whip restraints, jeti

shields, structural barriers'and physical separation distances
.

shall be performed.
,

For pipe whip restraints and jet shields, the location,'

orientation, size and clearances to allow for thernal expansion
shall be inspected. The locations of structures, identified as a-
pipe break mitigation feature, shall be inspected. Where physical
separation is considered to be a pipe break mitigation feature,
the assumed separation distance shall be confirmed during the4

inspection.

3.6.5 COL License Information

3.6.5.1 Details of Pipe Break Analysis Results
and Protection Methods

(7) An inspection of the as-built high energy pipe break'

mitigation features shall be performed. The pipe-break
analysis report or leak-before-break report shall document j

the results of the as-built inspection of the high energy
'

pipe break mitigation features. (See Subsection 3.6.4, for

a summary of the as-built inspection requirements.)

M

_


