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EXECUTIVE SUMMARY

O GE is currently seeking certification of the Achanced lloiling Water Reactorv j
(ABWR) design under the prosisions of 10 CFR Part 52. As endorsed by the NRC

,

commission, the design certification process is proceeding on the basis of a
tiered approach. Tier I will be the certified Rule and willinclude a description
of the principal design bases and principal design features of the certified
design. Tier 1 will also include the inspections tests, analyses and acceptance,

criteria (ITAAC) called for by 10 CFR l'ar t 52. Tier 2 will encompass the larger
body of design material submitted as part of the certification application as
documented in the plant Saletv Analysis Report (SAR).

This repor t presents the Tier 1 material proposed by GE for approximately 40 of -

the ABWR systems. It also includes Tier i entries for generic issues such as
Equipment Qualification. In a limited ntnnber of areas, ABWR design
certification will be based on approval ofdesign acceptance criteria; examples of
Tier 1 entries utilizing this concept are also presented.

Plans for GE submittal of ABWR Tier 1 material at e based on a staged approach.
This report represents fulfilhnent of the GE conunionent to submit Stage 2 at
the end of N1 arch 1992. Stage 21s intended to cover approximately 50% of AllWR
systems which require Tier 1 treaunent. Stage 3 will be the final submittal and
will cover all proposed Tier 1 material for the ABWR; this is schedided for
submittal N!ay 31,1992.v
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1.0 IntroductionO
j The GE Advanc ed lloiling Water Reactor ( AllWR) is in the process of obtaining

a design (crtification under ihe prosisions of 10 CFR Part 52. The materialin this
report supports this pr ocess by pioviding Stage 2 of the proposed Tier 1 inaterial
for the AllWR. The complete set of AllWR Tier 1 material (Stage 3) is scheduled
for submittalin mid 1992.

Tier 1 is information which udt be included in the Certification Rule and
includes a brief desc ription of the AllWR design features (the design
description), together with the inspections, tests, analyses and acceptance
criteria (ITAAC) called for by 10 CFR Part 52.

The form, content and scope of the Tier 1 material required to support the
design certification is described in Reference J and is the basis for the
information in this ieport. Reference I was prepared after extensive GE/
industrv/NRC interactions on Tier 1 iequirements and summarizes what GE
believes to be the consensus that was reached on Tier I form, scope and content.

This report is strucito ed as follow

Section 1.1 - A top-level General Plant Description intended to be a Tier 1
design description s ntry. This material will provide a broad overview of the plant
and will address gencial features and characteristics not covered by the more
detailed system material which forms the bulk of the proposed Tier 1 design
descriptions. Examples of issues addressed in Section 1.1 are the site plot plan,
facility therm;d and electrical power output, and major plant thermal-hydraulic.
parameters. No ITAAC are proposed for the technical entries in Section 1.1.

Section 2 - System-by-system material for the Tier I design description and
ITAAC entries. This version of the report represents completion of Stage 2 and
contains entries for approxuuately 10 of the AllWR systems which will ultimately
receive Tier 1 treaunent. Publication ofinformation for the remaining AllWR
systems (Stage 3) is scheduled for mid-1992.

Section 3-Tier 1 entries that f all into the category of generic.This type of entry
addresses technical issues that span multiple AllWR systems and is most
appropriately handled in a single Tier I location. Section 3 includes a matrix
showing which generic entries apply to each of the AllWR systems. In selected
areas of the plant for which design details are unavailable, Design Acceptance
Criteria (DAC) are being prepaied. The DAC approach involves certification of
the design process and is being app!b d to areas of the plant design for which
design details are not available at the time of design certification. Section 3
includes Tier 1 material that is in this category. Reference 1 discusses the criteria

V which guide selection of plant features which should be handled by the DAG
process.

1.0-1 3/30/92
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Section 4 - 10 CFR Part 52 requires tidt the ITAAC include methods for
verifying interface requirements. The latter are defined in 10 CFR Part 52 as the
technical requirements to be met by those portions of the plant for which design
certification is not being sought. Section 4 contains ITAAC entries required for
compliance with this provision.

O

!
|

|

|
|

|
t
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1.1 General Plant Descriptionn

V) The following is a summary of the Advanced lloiling Water Reactor (AllWR)
|

Standard Plant principal design features and principal design criteria.

1.1.1 A*dWR Standard Plant Scope

The AllWR Standard Plant includes all buildings which are dedicated exclusively
or primarily to housing systems and the equipment related to the nuclear system
or controls access to this equipment and systems. Ther e are live such buildings
within the scope of the AllWR Standard Plant:

(1) Reactor lluilding (including containment)

(2) Senice lluilding

(3) Control Iluilding

(4) Turbine lluilding

(5) Radwaste lluiluing

in addition to the buildings and their contents, the AUWR Standard Plant
provides the supporting faciliues shown in ?qure i.L

O) The principal plant structures include Oc fotowing:

(1) Reactor lluilding - includes the contaimnent, drywell, and major
portioas of the Nuclear Steam Fuppit Jystem (NSSS), steam tunnel,
refueling area, diesel generator s, escennal power, non-essential power,
Emergency Core Cooling S /stnns (ECCS), Heating,Ven,.ilatian and Air
Conditioning System (i" AC), and supporting systems.

(2) Senice lluilding - nersonnel facilities, and portions of the non-
essential HVAC

(3) Contro, liuiJding -includes the control room, the computer facility,
the cable tunnels, some of the plant essential switchgear, some of the
essential power, reactor building water system and the essential IIVAC
Spiem

(4) Tue.iue lluilding - houses all equipment associated with the main
', rhine generator. Other auxiliary equipment is also located in this
budding.

(b) Radw aste lluilding - houses all equipment associated with the
collection and processing of solid and liquid radioactive waste

'

} generated by the plant.
V

|
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(5) Rulwaste lluilding - houses all equipment associated with the
collection and processing of solid and liquid radioactive waste
generated by the plant.

1.1.2 Number of Plant Units

For the purpose of this design certification, a single somdard plant is described.

1.1.3 Type of Nuclear Steam Supply

This plant will have a boiling water reactor (llWR) nuclear steam supply system
(NSSS) designed by GE and designated as the Advanced llailing Water Reactor
(AllWR).

1.1.4 Type of Containment

The AllWR will have a low-leakage e 'nment vessel comprised of the drywell
and pressure suppression chamber. 'l ne containment vesselis a cylindrical steel-
lined reinforced concrete structure integrated with the Reactor Building.

1.1.5 Core Thermal Power Levels

The information presented in this design certification pertains to one reactor
unit with a rated power level of 3926 51Wt and a design power level of 4005 h1Wt.
The station utilizes a single-cycle, forced-circuiation llWR designed to operate at
a gross electrical power output of approximately 1356 51We and an electrical
power output of approximately 1300 51We.

1.1.6 Principal Design Parameters

Rated power (htWt) 3,926

Design power (51Wt) (FCCS design basis) 4,005
6Rated steam flow rate, Kg/hr at 215.6 C (FW temp) 7.64x10
6Rated core coolant flow rate (Kg/hr) 52.2x10

2RCPB design pressure (Kg/cm g) 87.9
RCPB design temperature ( C) 302

2Containment internal design pressure (Kg/cm g) 3.16
Number of fuel assemblies 872
Number of control rods 205

Number ofinternal pumps 10

0
1.1 2 3/30/92
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10 No. FACILITY

1 REACTOR CONTAINMENT
~

2- REACTOR BU!LDING
3 CONTROL BUILDING
4 MAIN STEAM /FEEDWATER

TUNNEL

08 5 TURBINE BUILDING
6 SERVICE BUILDING
7 RAD'NASTE BUILDING

5 8 HOUSE COILER
9 CONDENSATE STORAGE TANK
10 MAIN TRANSFORMER
11 NORMAL SWITCHGEAR
12 DIESEL OIL STORAGE TANK (3)
13 STACK

ll 14 EQUIPMENT ENTRY LOCK
9 15 FIRE PROTECTION WATER_.

'

STORAGE TANK (2)--

7''
16 F!nE PROTECTION PUMPHOUSE

3 4 3 6

j.

13[ \
o| t 1

16

@ 2
O O
12 12

14
_

$ I

| Figure 1.1 Site Plan
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2.0 Tier 1 Material for ABWR Systems(m*

V)>

This section providts Tier 1 material fo: each of the AllWR systems within the
scope of the certified design. As a minimmn, each system has a Tier i design
description whicn is intended to be the technical description of the facility that
will appear m Tier 1 of the Certification Rule. Most systems also have entries
defining the inspections :ests, analyses and acceptance cr iteria (ITAAC) called
for by 10 CFR Part 52.

Notice

For a number of AllWR systems addressed in this document, the Tier 1 design
description is accompanied by a schematic diagram of the system configuration,

n The diagrams include simplified system piping and instrumentation diagrams

(V} for hydraulic / pneumatic systems; simplified one-line diagrams for electrical
systems; and simplified outline dr '.ings for selected equipment items.

These diagrams are for the purpose ofillustrating the principal design features
of the AllWR systems and their relationship to each other. The simplified figures
are not to scale and are not intended to be exact representations of the detailed
systc m configurations that will be utilized in any facility referencing the certified
design.

The proposed AllWR Tier 1 materialincludes numericalinformation for aspects
of the design such as equipment performance, material compositions, structural
dimensions and system configurations. Where appropriate, this numerical
information includes the allowable range and/or tolerances. In those cases

- where allowable variations are not specifically quantified, the stated value should
be considered nominal with tolerances based on accepted industry practices as
they apply to the parameter being considered.

O)\
%/
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2,1 Nuclear Steam Supply
!,

U 2.1.1 Reactor Pressure Vessel System

Design Description

The Reactor Pressure Vessel (kPV) System consists of (1) the reactor pressure
vessel and its appurtenances, supports and insulation, and (2) the reactor
internals enclosed by the vessel, excluding the core, in< ore nuclear
instrumentation, reactor internal pumps, and control rod drives.

The reactor coolant pressure boundary (RCPB) portion of the RPV System
ruains integrity as a radioactive material barrier during normal operation and
following abnormal operational transients and design basis accidents (DBAs).

Certain RPV internals support the core, flood the core during a DBA, and
support instrumentation utilized during a DilA. Other RPY internals direct
coolant flow, separate steam, hold material surveillance specimens, and support
instrumentation utilized for normal operation.

The RPV System provides guidance and support for the corurol rod drives
(CRDs). It also admits and distributes the sodium pentaborate from the Standby

; Liquid Control (St.C) System.g\
V The RPV System restrains the CRD in order to present the ejection of the control

rod connected with the CRD in the event of a postulated failure of the RCPB
associated with the CRD housing. A restraint is also provided for the reattor
internal pump (RIP) in order to pr event it from becoming a missile in case of a
postulated failure of the RCPil associated with the reactor internal pump.

The major plant design parameters r Msted in Section 1.1. The conHguration
of the RPV System is shown on Figut 4.la, with key dimensions presented in
Table 2.1.1h, and the tolorances for these dimensions in Table 2.1.lc.

Reactor Pressure Vessel, Appurtenances, Supports and Insulation

The reactor pressure vessel (RPV), a.. :hown schematically in Figure 2.1.la,
consists of a vertical, cylindrical pressure ve>sel of weided construction,
removable top head and head closure bolting and seals. The vessel includes the
cylindrical shell, flange, bottom head, icactor internal pump (RIP) casings,
penetrations, brackets noules, venturi shaped flow restrictors m the steam
outlet noules, and the shroud support, which inc.ades the pump deck forming
the partition between the RIP suction and discharge. The shroud support is an
assembly consisting of a short vertical cylindrical shell, a horizontal annular

)|V pump deck plate and vertical still legs. This support carries the weight of
peripheral fuel assemblics, neutron sources, core plate, top guide, shroud, and|

l
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,

shroud head with steam separators. It also laterally supports the fuel assembbes
and the pump difTusers. The shroud support also sustains the difTerential
pressures.

The controliod drises aie mounted into the control ro< drive housings. Sodium
pentaborate solut on from the S1 C System enters the vessel via one of the two

high pressure core flooding (H PCF) lines and is distributed through the sparger
connected to the line.

The CRD housings are inserted through and connected to the CRD penetrations
(stub tubes) in the reactor vessel bottom head. The in-core neutron flux monitor
housings are inserted through and connected to the bottom head.

A flanged nonle is prosided in the top head for bolting of the flange associated
with the instrumentation for vibration test ofinternals.

Th-integral reactor vessel skirt supports the vessel on the RPV pedestal. Steel
anchor hohs extend through the pedestal and secure the flange of the skirt to
the pedestal. RPV stabilizers m e prosided in the upper portion of the RPV to
resist hori/ontal loads.1.ateral supports among the CRD housings and in-core
housings are prosided by restraints which, at the periphery, are supported off
the CRD housing restraint beams.

A restraint consisting of a pair of energy absorbing rods is provided to prevent a
RIP rrom being a missile in case of a failure in the casing weld with the bottom

| head penetration. The restraint is connected to lugs on the RPV bottom head
and the RIP motor cover.

The RPV insulation is supported from the biological shield wall sucroundir , the
vessel. Insulation for the upper head and flange is suppor ted by a steel fra ne
independent of the vessel and piping. Insulation access panels and insulation
around penetrations are designed Ihr case ofinstallation and removal for vessel
insenice inspection and maintenance operation.

!

The RCPil portion of the RPV and appurtenances and the supports (RPV skirt,
stabili/cr and CRD housing /in-core housing restraints and beams) are classified
as Quality Group A, Seismic Category 1. The design, materials, manufacturing,
fabrication, testing, examination, and inspection used in the construction of
these components meet the requirements of ASNIE Code Class 1 vessel and
supports, respectively. The shroud support is classified as Quality Group C,
Seismic Category 1, and d signed and fabricated to ASSIE Code Class CS (core
support structures). Hydrostatic test of the RPV is performed in accordance with
the requirements for ASNIE Code Class 1 vessels. The components are code-
stamped according to their code class.
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The materials used in the RCPil portion of the RPV and apptu tenances (or their

(Vn) equivalents) will be used: ASN1E SAU33. Type 15, Class 1 (plate): SA608, Class 3
'

(forging): SA408 Clar I (im ging); Sil-166, Type 600 (UNS 06600, forging); SA-
182, F3161. (maximum carbon 0.020%) or F316 (maximum carbon 0.020% and
nitrogen from 0 000 to 0.120%, forging); aml SA440, Grade 1123 or 1124
(bolting).

The materials of the low alloy plates and forging used in consu uction of the RPV

are melted to line grain practice and are supplied in quenched and tempered
condition. Vacuum degassing is per formed to lower the hydrogen level and
improve the cleanliness of the low-alloy steels.

Electroslag welding is not applied for su uctural welds. P: cheat and interpass
temperatures employed for welding oflow alloy steel meet or exceed the ndues
given in ASN1E, Section 111, Appendix D. Post-weld heat treatment at 593 C
minimum is applied to all low-allov steel ucids.

Pressure boundary welds are given an ultrasonic esamination in addition to the
radiographic examination perfonned during fabrication. The ultrasonic
cuaainution method, including calibration, instrumentation, scanning
sensitivity, and coverage,is based on the requirements imposed by ASNIE,
Section XI, Appendix 1. Acceptance standards are equivalent or more restrictive

/ \ than required by ASNIE.Section XI.

A stainless steel weld overlay is applied to the interior of the cylindrical shcIl and
the steam outlet noule. Other noules and the RIP motor ca. sing do not have
cladding. The bouom head is clad with Ni-Cr-Fe alloy. The RIP penetrations are
clad with Ni-Cr-Fe alloy or, alternatively, stainless steel.

The fracture toughness tests of pressure boundary f citic materials, weld metal
and heat-af fected mne (HAZ) are performed in accordance with the
requirements for ASNIE Code Class I vessel. lioth longitudinal and transverse
specimens are used to detennine the minimum upper shelf energy (USE) level
of the core beltline materials. Separate, unitradiated baseline specimens are
used to determine the transition temperature curve of the core beltline base
materials, weld metal, and H AZ.

For the vessel material surveillam e program, specimens are manufactured rrom
the material actually used in the eactor beltline region and weld typical of those
in the beltline region, thus representing base metal, ucid material, and the weld
H AZ material. The plate and weld specimens ai e heat treated in a manner which
simulates the actual heat treaunent performed on the core region shell plates of
the completed vessel. Each in-reactor surveillance capsule contains Charpy V-

p'} notch specimens of base metal, weld metal, and H AZ material, and tensileg

V specimens from base metal and weld metal. lirackets are weld d to the vessel
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ciaddillg i', the CtH e licit legirin lot Ictenttoll oIllie det.H llalile holder s, each of
whk h contains a number oi ,he spetimen capsnies. Neunon dosimeters arul
temperattue inonitois ;ne located within the capsules. <

l
Access for examinations , he isntalled itPV is incorporated into the design of ;

the tev el, biologh al shk ' i wal', ami s essel insulation. I
|

Heactor Pressure VesselInternals

Trie inajo eactor inter nal urinposictits imiuded iii the itPV Systein arc:

(1) ( An e Suppot | Str uctut es

Shr otul, shtoud vippor ( (integr al to the }(PV arul including the inter nal
putup det kh cor e plate, top guide, luel suppor is (oliliced fuel supports
atul periphelal fuel suppor ts), arul corntiol lod guide tubes.

US Other lica lor inicinah j

Control rods, leedwater spargers,111lil/ECCS tow pr essor e flooding
spargers, ECCS high pressme cote lh oding sparge s and coupling,in-
cos e guide tubes .uul stabili<er s, cor e plate dillerential pr essure (DP)
lines. SurTeillan( e specinien holdet s, slu oud head and steam separatot s ,

awembly, and e;am dryer assemhh.

A general awembly diawing of these reactor internal components is shown in
Figure '!.l.1a. The core support strurtures locate and nupport the fuel
assernhlies, lot m pat titions williin the reactor vessel to sustain pressute
dar entiah across the partitions, and direct the flow of the coolant water.

Th roud support, sluoud, and top guidt inake up a stainless steel cylindrical
awch .)ly that pro \ ides a partition to separate the upward flow al coolant
through the core from the downward r ecirculation flow.This par tition separate.s
the cote region from the downcoluer annuluc.

The core plate consists of a cir cular stainless sicci plate with round openings and
is s'iffened with a lim and beam str ucture. The cose plate prosides lateral
suppori and guidance for the conuol rod guide tubes,in core flux monitor
gunic tubes, peripheral fuel su; ports and star tup neutton sources. The last two
iten,;, are also supported vertically hv the cos e plate.

The top guide consists of a circular plate with squaic openings for fuel and with|

| a cylindrical side forming an upper sluoud extension. Each opening prosides
lateral support and guidant e for four fuel assemblics or,in the case of peripheral
fuel, less than f our fuel assemblics. Iloles at e prosided in the hottom, where the

?14 3/30/92
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sides of the openiiigs mte si t 1. to ain hot the m4 ole msti muc1tatum detet tols
and stat t up ocution sont( cs.

The fuel suppoiis aie of two apcv 1)periphc al anal") orilh ed. The pc ipheral
fuel suppor Nu e located at ihe unte: edge of the atine ( of e ami aie not adjacent
to (onit ol rods 1.at h periphcial luct suppor t suppor ts one peripheral fuel
assemhh and (ontains an onih c to piovute coolant flow to the f uel awembly.
17.a h ofiliced luel suppot i suppotis lout lurl awemblics \cr tically upwatd and
horizontalh' and (ont.ons lour orilit es to provide (oolant flow distributic, to
cac h f uel aweinbh. The utilit cd luct suppot ts iest oii the op of the ( otitiol rod
guide mhn (CRGTs), w hit b ,u c suppot icd later alk hv the t or e plate. The
contiol inds paw m. rough (im ihu m opcomgs in the ( entet of the orilired fuel
suppot t.

The CRGTs lo(ated insid c the sewel extend hom the top of the CRI) housings
cp theough holes in the (osc plate. Eat h guide ruse is desigord as the ginde for
the lowel cnd of a (onttol rod and as the suppori lot an olihred luci suppor1.
This locates the h un f uel awemblics suit ounding the contial sod The h>wer ciul
of the guide tuhr is suppiit tcd hv the (!Rl) housing, w hkh,iti tut n,it ansinits the
weight of the guide tube, luel suppor ts, and f uel awenihhes to the t cactor vcwel
holtoin head. The (:R(;Ts also t ontam holes, neat the top of the CR(il' aiul
helow the cot e plate,101 (ool,mt flow to the ut ilit cd f uel suppor ts.

The CRGT hase is piovuled with a devit c f oi ( oupL.g the CRI) with it. The CRI)
is reso ained h om ejection,in 11 < ase of a stub tube wcld f ailote, by the coupling
of the CRI) with the CR(.T haw , in this event. the llange at the top of the guide
tube will contou i the roic plate and icsu ain the ejection. The roupling will also
pt c\ent ejc( tion if the ho'ising f ails at the stub tube wehh in this event, the guide
tube temains suppot(cd oli the intact uppet housing,

The (ontiol iods at c (Iurilotin snaped neution absoihing inembers that can be
ipsetled of withdrav n hotu the ( ore hv 11 : CRI) to watt ol icartivity and IcaClor
powet.

Each of the two it cdwater hun is mnnected to tluce spatgets da three RPV
no//let The Icedwater spaigris, which also function is ECCS high or low
pressme flooding spaiger s | dept mimg upon their (onnet tion te the line
designated to incive high ptessuic or low pressure roulani llooding supply,
ley.pecti\ch ), at e stainless steel headers located in the mixmg plenuni ahose the
down(omet annulut Each sparger,in two halves.with a tre (onnected in the
itiiddle. is fiMed to cath icedwalet noule with the tee. The sparger tec inlet is
connected to the RPV novie sale end hs a double ther mal slene m rangement.
Fredwates flow entti.s the (cmci of the sp.o ger s and is div hatged radially
inward to luix the (ooler Icedwater with the downmmer flow hoin the steam
separausis and sicain diser.

?1b 3'30'97
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The design f eatute of the n.o icsidual heat icnnwal (IIllit) shutdown moling i

sptem sparger s, ulm b . !so lunt non as ECOs low pressute flooding (1.PI't.) ,

sparget >,is sitnilat 10 that of the ferdwater spaigris.Tuo lines of1(1114 shutdown
cooling system enici the ie.n toi sessel do ough the two diagonally opposite
no//lcs aml connet t to the spaiger t The sp.u get tee inlet is monected to the
l(PV no//le sale end by a thritual s!ccic alf allReinent. '

The two ECCS high piv,uic wr e 11ooding (HPCM sparge s and couplings are
the im ans for directing high pressurc ECCS lh>w to the upper end of the core.
Each of the two llPCI lines entess the rea(tot vessel through a diagonally
opposite no//le with a ther mal sleeve af f angernent The cu!Tcd sparger. !

ituluding the wnnetting tee,is located around the inside of and is suppor ted by '

the cylindiiral poition ol the top guide. The sparge tee is wnnected to the '

theinial sleese hv the !II'CI' wupling.
|

In wir guide tubes (ICGTs) pr .ct t the in core flux monitoring
' instn. mentation itoin flow of water in the bottom head pientun.The ICGTs

extend liom the top of the in mic housmg to the top of the wie plate.'lhe local
j power tange inonitoring (1,PlIM) detectors im the Powc11(ange M Ulf on

Monitoring (PI(NM) System and the detectots for the Startop Range Neutron:

Monitoring ($1(NM) System . - m.cr ted through the guide :uhes.

; Two levels of stainless steel stahih/cr laith cuoi L of clainps, tie hats, and spacers
i

give; lateral suppor i and rigidity to the guide t ubes, The stabili/cis ar e connected
to the shroud and shroud suppor t.

|

The core plate dillerential picssure (DP) lines enter the rcactor vessel through
reactor hovom head pencirations,l'our paits of the core plaic DPlines enter the
head in fout quadrants through four penetiations and telminate itumediately
above and below the coie plate to sense the pressure in the region outside the
hottom of the f uel awemblics and below the cote plate dur e ,liot mal operation.

Sunciliance specimen capsules which are he!d in capsule holders mentioned
; carlier, are located at three a/imuths at a wounon elevation in the core heltline

regioli. The capsule holders are non safety related internals. The capsule
'

i

holders alc met hanically retained by capsule holder brackets welded to the
! vcwel cladding m orAt to allow their removal and teattatlunent.

The shroud head and stcain separatois awembly includes the connectir.g
'

standpipes and forms the top of the core discharge miuure plemnn.The steam
dnet awembly removes moistuic hom the wet steam leaving the steam,

se|.atator s. 'lhe eMt acted moistut c flows down the di)ei V mes to the collecting
a

lloughs, men flows through tubes into the downcomer annulus. The shroud
head and steam separators assembly and the ste un diver assembly ar e non safety..

,

I related inter nals.
1

2 1. G 3/30/92
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)
The on c suppoii su oriuics ar c (lassilica as quality cioup c, scisinic cairgory

'

,

l !. The desigii, in.itei nals, iiiatiol itt oi siig,1;ilit it atiini, exaiiiiriatioii, ;iini
inspection usetlin the consu ut tion of the une suppor t structures nicci the
ic(juilcincitts of ASME (: ode (: lass (;S str uc tur es. These stiurtun es are code-
st;unped au ordingly. Olhet acarior inteinals .o e designed per the guidelines of.,

'
ASME code NG "000 anul .a e construcini so as not to adversely af fcci the

i integiitt of the one suppoit str ut tun s as inguised by NG-1122.

Spc(ial a ut 4 - e esercised when ausienitir stainless sicci is used for
uinstr ut tir & \'inici nals in or der to avo;d a.u Ling during senire.,

!

|Design anni (onsu u(tion of the itP\'inten nals assute that the intes nals can
i

withst.uul the ellet ts ol'Ilow nuhu ed viination (121\'). !

Inspection, Test, Analyses and Acceptance Criteria-

Table 'ti.la pt osides .i deliiiitioni of the instr ut tionis, tests, arul/or arialyses. '

togetlict with associatul at ccpiant e riiteria wint h wdl be inulet talen los the
Itcaciot Pr essin e \'essel % sicin.3

i

t

4

217 3/30/92 *
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,m Table 2.1.1b: Key Dimensions of RPVS Cornponents

Elevation / Nominal
Dimension Value

Description (Figure 2.1.1al (mm)

RPV inside diameter (ins.de cladding) G 7112.0

RPV wall thickness in beltline (without cladding) H 174.0

RPV bottom head inside invert A 0.0

Top of RPV flange F 17703.0

RPV support skit 1 bottom B 3200.0

RPV stabilizer connection E 13766.0

Shroud outside diameter L 5550.0

Shroud wall thickness M 50.8

Steam norrie ID at pipe connection K 642.0

Steam norrie flow element throat diameter J 353.8

Core plate support / Top of shroud middle flange C 4695.2

Top guide support / Top of shroud top flange D 9351.2

m Shroud support legs (Fig. 2.1.1b) Nx0 153.0x662.0

Control rod guide tube OD P 273.0S

o
V

2.1 11 l'30.92
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'

Table 2.1.1c: Acceptable Variations of Dimensions and Elevations

Elevation /
Dimension Variation

Description (Figure 2.1.1a) (mm)

RPV insido diameter (inside cladding) G 50.0

RPV wall thickness in beltline (without cladding) H + 14.0/ 3.0

RPV bottom head inside invert A Reference 0.0

Top of RPV flange F 225.0

RPV support skirt bottom B + 50.0/-10.0

RPV stabiliter connection E 115.0

Shroud outside diameter L 20.0

Shroud wall thickness M 2.0

Steam norrle ID at pipe connection K + 8.0/ 0.0

Steam norrie flow element throat diameter J 1.0

Core plate support / Top of shroud middla flange C 10.0

Top guide support / Top of shroud top flange D !13.1

Shroud support legs (Fig. 2.1.1b) Nx0 36.0
(for N and 0)

Control rod guide tube OD P 12.5

i

'

O
|
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1

2.1.2 Nuclear Boller System

Design Description'

latici. Stage 3 llem.

O

|

t

,

O
1
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;

{ 2.1.3 Reactor Recirculation System (RRS)

| Design Description
}

The RRS inchules an .n rangernent of 10 Reactor Internal (Scalless) Putnps.

(RIP) with wet inotor s inounied in the hottoni of the RPV as shown in Fig. 2.1.'..
,

'

The RilN cia ulate t oolant through the ir.u tot coic at v.uiable flow iates, which
; varies reactor powc apjnosiinately 70-100% power.
:

j Core (oolant flow rate is controll * hy the Rocinculation Flow Control Systern
(RI CS). The RFGS inchnics the Adjustable Speed 1)r; c" (ASI)), RIP uip (RPT)

,

function and core flow incasureinent. Tier 1 informanon for the RFCS is found'

i in Section 2.2.8.

! In addition to peosiding ( oir (oolant flon during norinal reactor operation, the
RIPS and aworiated equipment aie designed to (1) have flow coastdown
(haractciistics that provide an adequate loc! the: mal margin during plant
transients and (2) maintain Re.u to: Coolant Picssme lloundarv (RCPil)
integr ity during advci se t ombinations ofloading dus ing ahnormal, accident and
special event conditions

The only safety telated por tion of the RRS,is the bottom motor cover hohed to
; the RIP motor homing. 'l he RIP motor housing is part of the RPV described in

s Section 2.1.1. The motor t oser is pari of the Reactor Coolant Pressure lioundary
(RCPil) and is designed to Seismic Category I and Quality Group A (similar to

'

the RPV). The design, materials. manufacturing, fabrication, testing,
exandnation, and inspection used in the mostruction of the cover and cover
bolts and nuts meet icquireinents of ASN1F. Code Class i vmels. The inotor
cover and c<ncr holt materials are low or high alloy steels.

Hydiostatic test of the covers and holls af ter falnication and in the plant is
performed in ac cordance with the requirements for AS$$ Code Class 1 vessels.

The RIP design parameters are:

2RIP Slotor C<ner 1)esign Picssure (kg/cm g) 87.9

RIP hiotor Cover 1)esign Temp / hr)
rialme PC) 302

individual RIP rated Flow (N1 26912

RIP rated TI)H (N1) 232.6

The RIP and core flows are measured in various plant operating modes with the
RFCS described in the RFCS Section 2.2.8.

7

The Recirculation hiotor Cooling (RN1C) subsystem (Fig. 2.1.3) provides forced
circulation with an auxiliary combination tiu ust hearing impeller mounted on
the bottom of the motoi iotor. insi<' he motor housing. The impeller forcess

|
2.1 17 3/30/97
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coohng water dnough the moto: i.nh.d beat ings and windings aint to the motor
cooling heat exchan:;cr. The RMC heat exchangers are located under the RPV
close to the RIP inntois.The RMC is (lassified as Quality Group D. For plant
availability the RMC is designed to the s.une paraincters as the RPV.

The RIPS set eise power through theit individual ASDs froin the plant non
essential power sntvin.

As shown in Figure 2.1.:' the RIPS .uc mounico in the RPY bottom head. The
inotor (ooling heat eu hangris ar e located inside the RPV pedestal ad.jacent to'

the RIP inotois.
i

Each RIP instr umentation inc ludes speed. vibration, and RMC temperature,
which are indicated in the Main Control Room,

inspection, Test, Analyses and Acceptance Criteria i

Table 2.1.3 provides a definition of the insir uttio is, tests, and/or analyses

j together with awociated at(cptatu r rtiteria which will be utidet taken for the
RRS.

O
l

|
|

|
|

!

|

|
|

!

O
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Table 2.1.3: REACTOR RECIRCULATION SYSTEM

Inspections, Tests Analyses and Acceptance Criteria
Certified Design Commitment Inspections. Tests, Analyses Acceptance Criteria

4

1. System configuration of the reactor 1 Visual field inspections will be conducted 1. The installed configuration of the RRS will
recirculation syste'm (RRS) as described in of the insta!!ed RRS key components be considered acceptable if it complies
Section 2.1.3 is shown on Figure 2.13 identified in Section 2.13 and Figures 2.1.3. with Figure 2.1.3 and Section 2.13

'

2. RIPS flow coastdown provide adequate 2. During preop testing. RIPS will be tripped 2. Preliminary inertia measurements confirm
reactor fuel thermal margin during plant at less than rated speed and temperature RIP flow coastdown is within design limits.
transients, to obtain in-plant RIP flow coastdown

characteristics.

3. The reactor coolant pressure boundary 3. Inspections will conducted of ASME Code 3. Existence of necessary ASME Code
(RCPB) motor cover are classified as required documents and the Code stamp required documents and the code stamps
Quality Group A. Seismic Category 1. The on the cover and bolts. on the components confirm that the RCPB
covers and bolts are d2 signed. fabricated. cover and bolts are designed. fabricated
examined and hydrotested in accordance and examined as ASME Code Class t.
with the rules of ASME Code Class 1
vessels and are code stamped accordingly.y

a
g 4. The RCPB cover and bolts retain their 4. A hydrostatic test of the RCPB including 4 The hydrostatic test resdts must conform

'

integrity under interno pressure that wi!! the covers and their botts will be with the ASME requirements.
be experienced during the' service. condt 2d in accordance with the ASME

Code req Aements.
,

5. The materiais used for the RCPB motor 5. Inspection will be conducted of the RCPB 5. Records of the matenals and processes
; covers and bolts are proven low and high motor covers and bolts records of must confirm that the requirements
'

alloy steels with certain additional materials, fabrication. and examinatinn specified for the RCPB covers and bolts are
requirements for construction. as identified used in construction of the covers and satisfied.

'

in Section 2.1.1. bolts.
i

; 6. The RCPB covers an bolts ferritic 6. Fracture toughness tests of the ferritic 6. Records of the fracture toughness data of
| materials are not susceptible to brittle materials will be conducted in accordance the RCPB ferritic materials must confirm
j fracture under pressure during service. with the requirements for ASME Class 1 that the ASME Code requirements are met.
| components.

7. The Recirculation Motor Cooling (RMC) 7. Factory or Preop tests will be performed to 7 Detectors in the RMC subsystems confirm
forced circulation transfers the heat from determine whether the RMC will the temperatures of the RMC water and
each RIP motor to its heat exchanger. adequately remove the motor heat within motor temperatures are acceptable.

the RMC design limits.
H
8
is

i

!

*
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2.2 Control and Instrument

2.2.1 Flod Contial and Information System

\ Design Description

later. Stage 3 Item.

O

O
2.2 1 3|30/92
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2.2.2 Control Rod Drive System

Design Description

The CRD System is tomposed of thice major elements: (1) the electro-hydraulic
line inotion conu oi iod drive (i NICRD) mechanisms, (2) the hydraulic control
unit (llCU) assemblics, and (3) the contr ol s od diive hydr aulic system
(CRDilS). The FS1CRlh proside electric motor diisen positioning for normal
insertion and withdrawal of the control rods and hydraulic-powered rapid
control t od insertion (sciam) f oi abnoimal operating conditions.The hydraulic
power required for scram is provided by high pressure water stored in the
individual llCUs. Each IICU is designed to sc ram two F51CRDs. The llCUs also
proside the flow path for purge water to the associated drives during normal
operation. Th r.RDilS supplies high pressm e de.nincrali/cd water which is
regulated and datributed to proside charging of the llCU scram accumulators
and puge water flow to the i N1CRlh.

During power operation, the CRD Ssstem controls changes in core reactivity by
movement and positioning of the neuuon absoihmg conuol rods within the
core in line increments via the FN1CRI) cl( cu ic motors. which are operated in
response to control signals h om the Rod Connol and information System
(RCIS).

The CRD System provides iapid conuol rod insertion (stram) in response to
manual or automatic signals from the Reactar Protection System (RPS), so that
no fuel damage results from any plant transient.

There are 203 FhtCRDs mounted in housings welded imo the reactor vessel
bottom head. A schematic of the drive is shown in Figure 2.2.2.a. Each FhlCRD
has a movable hollow piston tube that is coupled at its upper end, inside the

_

reactor vessel, to the bottom of a control rod. The piston is designed such that it
can be inoved up or down,in fine increments over its entire range, by a ball nut
and ball screw driven by the elecu ic stepper motor. In response to a scram signal,
the piston rapidly inserts the control r od into the core hydraulically using stored
eneigy in the HCU scram accumulator. The stram water is introduced mto the
drive through a scram inlet connection on the Fh1CRD housing, and is then
discharged directly into the reactor vessel sia clearances between Fh1CRD parts. '

The Fh1CRD scrain time requirements with the reat tot steam dome at a pressur e
of 1085 psig are:

Percent Ir:sertion Time (sec)

10 s 0.42

40 s 1.00

60 s 1.44

The FSIGRD design includes an electro-mechanical brake on the motor drive
shaft and a ball check valve at the point of connection with the scram inlet line.
These features prevent control rod ejection in the event of a failure of the scram ;

222 3/30/92

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



- -- - - -. --

ABWR oasion Documem

-3 inseriline. An mternal housing suppor t is piovided to piesent ejection of the

(V) Fh1CRD amiits attached conuoliod in the event of a lumsing failure,it utilites
the outer tube of the drise to provide suppor t. The outer tube, which is welded
to the drive middle flange, attat hes by a hayonet lock to the control rod guide
tube base. The guide tube, being supported hv the lower core plate,in turn
prevents any downward movement of the drive.

The Fh1CRD is designed to detect separation of the controliod hom the drive
mechanism. Two :cdundant and separate Class 1 E switches detect separation of
either the control rod liom the hollow piston or the hollow piston nom the hall
nut. Actuation of either switc h will cause an inunediate rod block and initiate an
alarm in the control room, thereby preventing the occurrence of a rod drop
accident.

There are IM llCUs each of which pr ovides sulficient volume ofwater s:ored at
high pressure in a pic-char ged at cumulator to sciam two rh1CRDs at any reactor
pressur e. Figure 2.2.2.h shows the omjor iICU components. Each accuinulator is
cou,2cted to its associated rh1CRDs by a hydt aulic line that includes a normally-
closed sciam valve. The scram valve opens by spiing action but is normally held
closed by pressuri/ed conuol air. To cause scram, the RPS provides a de-
energi<ing reactor trip signal to the solenoid operated oilot valve that vents the
control air f rom the scram valve. The system is f ail safe in that loss of either
electrical power to the solenoid pilot vahe or loss of control air pressure causes

/'T scram. The llCUs are housed in secondary wntainment at the basemat
V elevation. This is a Seismic Category I structure, and the llCUs are protected

from external natural phenomena such as carthquakes tornados, hurricanes
and floods as well as from internal postubted accident phenomena in this area,
the llCUs are not subje(t to conditions such as missiles, pipe whip and
discharging fluids.

The CRDilS design provides the pumps, valves, lilters, instrumentation and
piping to supply the high pressure water for charging the 1ICUs and purging the
Fh1CRDs. Figure 2.2.2.h shows the major system equipment.Two 100% capacity
pumps (one on standby) supply the llCUs with water from the condensate
treatment system and/or c ondensate storage tank for charging the accumulators
and for supplying FSICRD purge water. The CRDHS equipment is housed in the
Seismic Categog I reactor huihling to protect the system from floods, tornadoes
and other natural phenomena.

The CRD System includes Control Room indication and alar ms to allow for
monitoring and contiol during design basis operational conditions. This
includes system flows, temperatures and pressures as well as valve position
indication and pump on/ofi status for those instiuments and components
shown in Figure 2.2.2.h. with the exception of simple che(L valves. Class 1E
pressure instrumentation is provided on the llCU charging water header to

(3 monitor header performance. The pressure signals from this instrumentation/
) are provided to the RPS which will initiate a scram if the header pressure

degrades to a predetermined low pressuie setpoint. This feature assures the

2.2 3 3|30/92
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capability to scr.un and saf ely shut down the teat'or before llCU accumulator
pressure can degr ade to the level wher e scram per ior man ( c is athersely affected
following the loss of charging header pressur e.

The FNICRI) elet uic motor s aic powcred f rom a dedicated non41ivisional
480VAC power center fed by the 1)ivision f 6.9 LY Class 1E bus as the first source
of standby power and by tlic non-divisional combustion turbine generator as the
second backup sounc.

The CRI) pumps, vahes aiul < onnols are ponered from two separate trains of
G.9 LV olTsite power with automatic transler to the coinbustion tur bine generator
upon loss of preferred power.

Components of the system whith are required for suam are classified Seismic
Category 1.This includes the FNICRDs,1ICUs arul sciam piping.The balance of
system equipnient (puinps vah es litter s piping, etc.) is classified as non-Seismic
Category 1, with the exception of the Class 11. charging water header pressure
instrumentation which is Seismic Category 1. The major mechanical
components are designed to meet AShll; Code requirements as shown below:

ASME Design Conditions
Component Code Class Pressure Temperature
FMCRO (RCPB pans) 1 87.9 kg/cm2g 302*C

Scram Piping 2 190 kg/cm2g 66'C
HCU (scram related pans) 2 190 kg/cm2g 66'C
CRD Punips non Code 190 kg/cm2g 66oC

CRDHS Piping, Valves non Code 100 kg/cm2g 66*C

The CRI) System is separated both physically and electrically from the Standby
1.iquid ('ontrol System (SI.CS).

Inspection, Test, Analyses and Acceptance Criteria

This section provides a definition of the inspections, tests, and/or analyses
together with associated at ceptance criteria which will be undertaken for the
CRI) Ststem.

O
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Table 2.2.2: Control Rod Drive System

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections. Tests. Analyses Acceptance Criteris

1. A simplified configuration of the Control 1. Visual field inspections will be conducted 1. The system configuration is in accordance

Rod Drive (CRD) System as described in to confirm that the instal!cd CRD System with Figure 2.2.2.b.

Section 2.2.2 is shown in Figure 2.2.2.b. equipment is in compliance with the
design configuration defined in Figure
2.2.2.b.

2. The reactor coolant pressure boundary 2. Insocctions will be conducted of ASME 2. The components have apprrmriate ASME

(RCPB) portions of the FMCRD (rr.iddle Code recuired documents and the Code Code. Section lif. Class 1 ced 5 cations and

flange, spool piece, moutiting bolts, seal stamp ors the actual components to verify Code stamps.

housing) are classified as ASME Code that they have been manufactured per the
Class 1. They are designed, fabricated, relevant ASME requirements.
examined and hydro'.ested per the rules of
ASME Code, Section !!I.

3. The scram relat 'd parts of the HCU and the 3. Inspections will be conducted of ASME 3. The components have approptrate ASME

scram piping are classified as ASME Code Code required documents and the Code Code. Section III. Class 2 cert fications and

[ Class 2. They are designed, fabricated, stamp on the actual components to verify Code stamps.

s examin?d and hydrotested per the rules of that they have been manufactured par the

ASME Code. Section !!!. relevant ASME requirements.

4 The installed FMCRDs and HCUs shall be 4. Scram tests wi!! be conducted during the 4 The observed / measured scram times meo!

capable providing control rod scram time preoperational testing program to confirm the requirements specified in Section 2.2.2.

performance within specified limits. proper operation of HCUs and associated
Ivalves inciuding scram timing
idemonstrations with the reactor at

atmospheric pressure.

5. The FMCRD electro-mechanical brake and 5. Functional t%is of the brake and check 5. The brake holding torque is within

ball check valve shall be capable of valve will be performed for each FMCRD specified limits. The batt check valve

performing their rod ejection prevention during the preoperational testing program. actuates to seal the scram infet port under
conditions of reverse frow.functions as identified in Section 2.2.2.

6. The FMCRD outer tube. which is welded to 6. Visualinspection of the ac'ualinstalled 6. Inspection confirms that a bayonet lock is

the drive middle flange, shall bayonet lock equipment shat! confirm the FMCRD rs in provided.

to the control rod guide tube base to form comphance with the des:gn commitment.
the internal housing support for prevention
of rod ejection in the event of a CRD

$ housing failure.
<
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Table 7 7 7- Control Rod Drive System (Continued)

Inspections, Tests, Analyses and Acceptance Criteria
9

Certified Design Commitment Ir:spections. Tests. Analys Acceptance Criteria

7. The FMCRD separation switches shall 7. "T he separation switch cperation shall be 1. The switches actuate the control room
detect separation of the control rod from . tested as part of the drive functional testing alarm when exercised.
the drive mechanism and initiate a control conducted during the preoperational
room alarm. testing program.

8. The pressure instrumentation on the HCU 8. Logic and instrument functional testing 8. The pressure instrumentatirm functions as
charging water header for monitoring HCU shall be performed to demonstrate that low required to generate low pressure scram
accumulator charging pressure shall signal charging header pressure will generate a signals to the RFS.
the RPS to initiate a scram if charging scram by the RPS.
pressure is low.

9. CRD System equipment can be powered 9. System tests will be conducted after 9. The installed equipment can be powered
,

from the standby AC power supplies as insta!!ation to confirm that the electrical from standby AC power supplies. '

dexribed in Section 2 2.2. power supply conf.gurations are in
comphanca with destgn commitments.

10. CRD System components which are 'e0. See Generic Equipment Ouahfication 10. See Generic Equipment Guahfn ationm
9 required for scram are classified Seismic verification activities UTA). Acceptaitce Coteria (AC).*

Category I and quahfied for the appropriate
environment for locations where it. stalled.
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2.2.3 Feedwater Control System

Design Description

The feedwater conu al (FDWC) u stein contioh the flow of I'cedwater into the
reactor jnewtue u wel to nmintain the water levcl in the sessel within
predetert'iined hmits during all plant operating inodes. The FDWC systern may
operate in either single or three element conuol modes. At low reactor powers
(when steam flow is (nher negligible or else measutement is below scale), the
FDWC system utilites only water level measurement in the single element
control mode. When steam flow is negligible, the reactor water cleanup (CUW)
system dump valve llow can he contiolled by d . FDWC system in single element
mode in order to counter the efle(ts of density changes during heatup and
purge flows into the scactor. At higher power s. the FDWC system in three
element control mode uses water level, main steam line flow, main feedwater
line flow. and feedpuinp surdon flow incasurenients for wawr level contiol.The
FDWC system control stiuttme is shown in Figure 2.2.3.

The FDWC system is a power generation (contiol) system with operation range
between high water level and low water level trip setpoints. It is classified as
noos detr rehaed. Thn spa in is not miniu d io 3.a o pm poses, noi is it
required to opeiate aber the design basis accident. This systerr is also required
to operate in the normal plant environment for power generation pur poses only.

Reactor veuel narrow range water leve! is measm al by three identical.
independent sensing systems. For cath level incasurement channel, a
dilTerential preuure transmitter senses the difference between the pressure
caused by a constant reference column of water and the pressure caused by the
variable height of water in the reauor vessel. The FDWC 1auh tolerant digital
controllers (FTDC's) will deter mine one validated narr ow range level signal _

using the three level measurements as inpuis to a signal validation algoritlun.
The vahdated nariow range water level is indit ated on the main control panel
and is continuously ccorded in the main control ror.m.

The steam flow in eat h of four main steam lines is sensed at the reactor pressure
vessel r.oule venturi's. The A1UX system signal (ondaioning .Jgorithms process
the venturi differential pressures and provide steam ibw rate siunals to the
FTDC's for validation. These validated measurements ar e sunun . the ITDC's
to gise the total steam flow rate out of the vessel. The total steam flow rate is
iridicated on the inain control panel and Iccolded in the inain control room.

Feedwater flow is sensed at a single flow element in cach of the two feedwater
lines. The $1UX system signal conditioning algorithms process the flow element
differential piessure and provide feedwater flow rate signals to the ITDC's.
These salidated measuiements are sununed in the FFDC's to gise the total
feedwatt r flow rate into the vessel. The tota! feedwater flow rate is indicated on
the main coatrol panel and recorded m the main control room..

2 79 3/30/92
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Feedpump suction flow is sensed at a single flow element upstream of each
feed}nunp. The A1UX miem signal conditioning alguiitinns process the flow
elentnt diller ential pressm e and proside the suction flow r ate measurements to

'

the ITlWJs.The f eedpump suction flow rate is compared to the demaint flow for
that pump aiul the resulting error is used to adjust the a( tuator in the direction
necessary to icduce that error. Feedpump speed change amilow flow control
valve position control are the flow adjustment technitpics invohed.

Thice modes of feedwater flow control and thus lesel conuol are providnh 1)
Single element connoh 2) Thr ee (lement conuol, and 3) 51anual control. Each
ITDC will esecute the wntrol sof tware for all thrt e of the contiol modes.
Actuator demands from the redundant ITDC's will he sent over the h1UX system
to licld voters whic h will determine a single demand to he sent to each actuator.
Each feedpump speed or conton valve position demand may be controlled
c ther automaticallt by the < ontrol algorithms in the ITDCior else manually
from the nw.in conuol panel tinough the ITDC's-

Tince element automatic control is provided for normal operation. Three
element wnuol utili/cs water level, ficdwater flow, steam flow, and feedpump
flow signah to determine the fcedpump demands. The total feedwater flow is
suhuacted hom the total steam flow signal yiciding the veuct flow mismatch.
The flow miunatch sununed with the wnditioned level error hom the master
level controller provides the demand for the master flow controller.The master
flow wntroller output provides the demand for the feedpump flt4w loops which
send a pump speed demand signal to the adjustable speed dri' (ASD) for the
feedpump.

In the single element conuol nu>de, which h employed at lower feedwater flow
rates, only conditioned level error is used to determine the feedpump demand.
The master level wntr oller conditions th; level er ror and sends it directly to the
feedpump ASDs, and/or low Dow control udte actuator. When the reactor water
i wentory must he decicased, dming very low steam flow rate conditions the
CUW system dump valve is controlled by the FDWC system in single element
conuol. Reactor water is dumped through the CUW system to the condenser.

Each feedpump flow wntrol actuator can he wntrolled " manually" from the
main wntrol panel by selecting the manual mode for that feedpump. In manual
mode, the operator may increase or decicase the demand that is sent directly to
the ASD of the cho en feedpump.

The FDWC system also prosides interlocks and c onuol functions to other
systems. When the reactor water level reaches the high level trip setpoint, the
FDWC system simuitaneously annunciates a control room alarm, scods a trip
signal to the turbine control system to trip the turbine generator, sends trip
signals to all feedpumps and closes the main feedwater discharge valves. This
interlock is enacted to protect the turhine from damage from high moisture
content in the steam caused hv euessive carnover while preventing water level
from rising any higher.

| 2.2 10 3/30/92
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1

The i 1)WC ssstem will seml a sigmil to the main steam line unulensate drain i

vah es to open w hen steam flow t ate is below a pr enleter mined setpoint. This also
prote( ts the ttn hine h om damage caused by excessive moisture in the steam line.

1 he F1)WC wstem will send a n ip signal to the retirculation flow control (ItFC)
system when s cactor water icscl iraches this low level setpoint. The RFC system
will runhack the r eactor inter nal pinnps (RIP's) il this low lesel signal coincides
with a ferdpump trip signal provided to the RFC ssstem by the feedwater and
condensate wstem. The RIP iunhack will aid in avoiding a low water level scram j
by reduc ing the reacti.' steaming rate.

|
e

Feulwater flow is delivered to the seat tot sessel through a combination of three
adjustable speed turbine-driven feedpumps and a low flow control valve. Each
adjustable speed chisc (an also be (ontiolled by its mannal/ automatic transfer
station which is pari of the feedwater and corniensate system. A low ilow control.

valve (1.FCV) is also }novided in p.o allel to a cononon dis (harge line hom the
Icedpumps. The 1.FCV can also be (onu olled by the manual / automatic transfer
station whi< h is part of the f eedwater and condensate system. -

The F1)WC system is not inputed for safety purposes. nor is it requiicd to
operate alter the design basis at rident.This ssstem is iequired to operate in the4

normal plant environment for power generation purposes only.

The Fl.)WC system is poweird by icdundant uninter r uptahic power supplies
(UPS). No single power failur e will ict.nlt in the loss of any F1)WC system
functions-

Controllets to be used for the fl)WC System shall he triplicated, fanh tolerant
digital typc with self-tot and diagnostic capabilities.

Inspection, Test, Analyses and Acceptance Criteria

Table 213 provides definition of the inspection, tests, and 'or analysis together
with associated ac ceptance criterii which will be undertaken for the Feedwater
Contiof Ststem.

i
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Table 2.2.3: Feedwater Control System

inspections, Tests, Analyses and Acceptance Criteria

Certified Design Co;nmitmert insp4 ctions, Tests, Analyses Acceptance Criteria

1. This system automatically maintains 1. Perform tests to confirm that the system 1, The FDWC must maintain water level
reactor water level within operational can maintain reactor water levelin ell between high and low trip setpoints. (See
limits, by regulating feedwater flow and control modes, Figure 2.2.3)
reactor water cleanup system dump flow,

Operate system in each mode of controls:
This system shall use single element
control (level only) or three element Single Element
control. (level, steam flow and feedwater Three Element
flow), or manual control. Manuai

2. This system must be powered by 2. Lors of power tests shall demonstrain nr 2. There is no loss cf FDWC function by loss
redundt nt uninterruptable power supplies. 'oss in FDWC function. of any power supply.

3. The water level shall be measured by three 3. Inspection and testing will show the three 3. The system conforms to Figure 2.2.3. and
identical, independent sensing systems. identical and independent sensing the input signal is indep0ndent of the

systems. output signal response.g

L
g4 Triplicated. fault tolerant digital controllers 4. Inspect FTDC's and perform validation 4 The fault toleran, digitM controllers FTDC,

with se!f test and diagnostic capsbilities testing. scif test and on-line diagnostics test
shall be used. features are capable of idenF';ing and

isolating fe; lures of process ser.snrs. I/O
cards, buses, power supplies, processors
and inter. processors communication

paths down to the machine level.

5. This system shall monitor reactor water 5. Perform test to confirm high water level 5. tiigh water level trip signal is issued to
level, and in the event that high water level trip sig talis property issued. Turbine Control System and Feedwater and
is reached, it shall issue trip signals to the Condensate System when reactor water
Turbine Control System to trip turbine reaches high level.
generator, Feedwater and Condensate
Syst !ms to trip feedpumps and close
discharge valves.

6. This system shall monitor reactor water 6. Perform test to confirm low water level trip 6. Low tevel trip signal is issued to
level and in the event that icw watser level signal is property issued. Recirculation Flow Control System when
is reached, shall issue trip signal to reactor water reaches low level.
Recirculation Flow Control System (RFC

$ System logic determines need for RIP
g runback).
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2.2.4 Standby Liquid Control System

(/ The standby liquid cont ol syvem (SILS) is designed to inject neutron
absorbing poison using a boron solution into the icacior and thus provide back-
up reactor shutdown capability independent of the normal reactivity control'

system based on insertion of control r ods into the core.The system is capable of
operation over a wide range of reactor pressuic conditions up to and including
the elevated pressures associated with an anticipated plant transient coupled
w .h a failure to scram (ATWS).

The standby liquid control system (SILS) is designed to provide the rapability
of bringing the reactor, at an) time in a cycle, from full power and at all
conditions to a subcritical condition with the reactor in the most reactive xenon-
free state without control r od movement. The system will( .mplete the injection
of the boron solution in 50 to 130 minutes.

The SILS consists of a boron solution storage tank, two positive displacement
pumps, two motor operated injection valves which are provided in parallel for
redtmdancy and associated piping and vah es used to transfer borated water from
the storage tank to the reactor pressure vessel (RPV). The horated solution is
discharged through the 'If high pressure core Dooder (HPCF) subsystera
sparger. Figure 2.2A shows major system components. Kcy t quipment
performance iequirements ;u e:

(J a. Pump flow (minimum) 100 gpm w.ith both pumps running,

b. hlaximum reactor preuure 1250 psig
(for injection)

Pumpabic volume in 6100 U.S. galc.

storage tank (minimum)

The required volume of solution contained in the storage tank is dependent
upon the solution concentration and this concentration can varv during reactor
operations. A required boron solution volume / concentration reli.tionslup is
used to define acceptable SILS storage tank conditions during plant operation.

The SILS is automatically initiated during an ATWS. An ATWS condition exists
when either of the following occurs:

High RPV >ressure (1125 psig) and Average Power Range hionitora. i,

! (APRhl) not down scale for 3 minutes, or
L

b. 1 ow RPV level (i.evel 2) and APRhl not down scale for 3 minutes.

When the SILS is automatically initiated to inject a liquid neutron absorber into
' O the reactor, the following devices are actuated:
. t

the two injection vahes are opened;a.

2.2-15 3/30/92

__



- - ,

|

ABWR oesign oocument

b. the two storage tank discharge valves are opened;

c, the two injection pumps are star ted; and

d. the reactor water cleanup isolation valves are closed.

The SLCS can also be manually initiated from the main control room. When the
SLCS is manually initiated to inject a liquid neutron absorber into the reactor,
the following devices are actuated by each switch:

a. one of the two injection valves is opened;

b. one of the two storege tank discharge valves is opened;

one of the two injection pumps is started; andc.

d. one of the reactor water cleanup isolation valves is closed.

The SLCS provides horated water to the reactor cor e to compensate for the
various reactivity effects during the required conditions. These effects include
xenon decay, climination of steam void < changing water density due to the
reduction in water temperature, DoppL cf fect in uranium, changes in neutron
leakage and changes in control rod worth as baron afTects neutron migration
length. To meet this objective,it is necessary to inject a quamity of boron which
produces a minimum concentration of 8f 0 ppm ornatural boron in the reactor
core at 70 F. To allow for potentialleakage and imperfect mixing in the reactor
system, an additional 25% (220) is added to the above requirement. The

.

required concentration is achieved accounting for dilution in the RPV with
normal water level and including the volume in the residual heat remond
shutdown cooling piping. This quantity of baron solution is the amount which
is above the pump suction shutofflevel in the tank thus allowing for the portion
of the tank volume which cannot be injected.

The pumps are capable of producing discharge pressure to inject the solution
into the reactor when the reactor is at high pressure conditions corresponding
to the ssstem relief valve actuation (1560 psig) which is above peak ATW5
pressurt.

l The SLCS includes sufHcient Control Room indication to allow for the necessary
i monitoring and control during design basis operational conditions. This

includes pump discharge pressure, storage tank liquid level and temperature as
| well as valve open/close and pump on/offindication for those components

shown on Figure 2.2.4 (with the exception of the simple check valves).

| The SLCS 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 is
capable of automatic operation and automatic shutoff to maintain an acceptable
solution temperature. The SLCS solution tank, a test water tank, the two positive

2,246 3/30/92
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1

g) displacement pumps, and associated vahing is located in the secondary
'

(V containment on the floor elevation below the operating floor. This is a Seismic
Category I structure, and the SI CS equipment is protected from phenomena
such as carthquakes, tornados, hurricanes and floods as well as from internal i

postulated accident phenomena. In this area, the SI.CS is not subject to
conditions such as missiles, pipe whip, and discharging fluids.

The pumps, heater, valves and controls are powered from the standby power
supply or norma! olisite power. The pumps and valves are powered and
conuolled hom separate buses and circuits so that single active failure will not
prevent system operation. The power supplied to one motor operated injection
valve, storage tank discharge valve, and injection pump is powered from
Division 1,480 VAC The power supply to the other motor-operated in.jection
valve, storage tank outlet valve, and injection pump is powered from Division II,
480 VAC. The power supph to the tank heaters and heater controls is
connectab!c to a standby pou er sourcc. The standby power source is Class !E
from an on-site source and is independent of the of f-site power.

Components of the system which are required for injection of the neutron
absorbei into the reactor are classified Seismic Category 1. The nqjor
mechanical components are designed to meet AS.\lE Code requirements as ;
shown below.

( ASME Design Cond;tions
( ,/ Comoonent .Codefan Erg n m.e Temoerature

Storage Tank 2 Static Head 1504

Pump 2 1560 psig 150=F

Injection Vilves 1 1560 psig 150" F

Piping .'oboard of 1 1250 psig 575'F
Injection Valves

Piping and components not required for the in.jection of the neutron absorber
(e.g. test tank, sampling system line and storage tank vent) are classified NNS.

Design provisions to permit srstem testin,t, include a test tank and associated
piping and valves. The tank can be supplied with demineralized water which can
be pumped in a dosed loop through either pump or injected into the reactor.

The S!.CS is separated both phy sically and electrically from the control rod dri.e
system.

. _
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inspection, Test, Analyses and Acceptanco Criteria *

Table 2.2A prosides a definition of the inspections, tests, and/ar analyses
together with associated acceptance criteria which wili be undertaken for the
SILS.
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Table 2.2.4: STANDBY UQUID CONTROL SYSTEM

inspections, Tests, Analyses and Acceptance Criteria

Certified Design sc:imitment ' Inspections. Tests, Analyses Acceptance Criteria

1. The minim m ave"y poison 1. Corrstruction records, revisions and plant 1. It must be shown the SLCS can achieve a
concentration in tho v actor after operation visual examinations will be undertaken to poison concentration of 850 ppm or greater
of the SLCS shall be qual to or greater assess as built parameters listed below for assuming a 25% dilution due to non;
than 850 ppm. compatibility with SLCS design uniform mixing in the reactor and

calculations. If necessary, an as built SLCS accounting for dilution in the RHR
ana'ysis will be conducted to demonstrate shutdown cooling systems. This
the acceptance criteria is met. concentration must be achieved under

system design basis conditions.
Critical Parameters:

T his requires that SLCS meet the following
a. Storage tank pumpable volume values:

b. RPV water inventory at 70"F Storage tank pumpable volume range
6100-6800 gal.

c. RHR shutdown cooling system water
6[ inventory at 70"E RPV water inventory 5 1.00 x 10 1b

L

RHR shutdown cooling system
inventory s .287 x 106 lb

2. A simplified system configuration in 2. Inspections of installation records together 2. The systein configuration is in accordance
shown in Figure 2.2.4. with plant walkdowns will be conducted to with Figure 2.2.4

confirm that the installed equipment is in
compliance with the design configuration
defined in Figure 2.2.4.

E3
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Table 2.2.4: STANDBY LIQUID CONTROL SYSTEM (Continued)

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections, Tests, Analyses Acceptance Criteria

3. SLCS shall be capable of delivering 100 3. System preoperation tests will be 3. It must be shown that the SLCS can
gpm of solution with both pumps conducted to demonstrate ac':eptable automatice!!y inject 100 gpm (both pumps
operating against the elevated pressure pump ar.d system performance. These running) against a reactor pressure of 1250
conditions which can exist in the reacter tests will involve establishing test psig with simulated ATWS conditions. It
during events involving SLCS initiation. conditions that simulate conditions which must also be shown that the SLCS pumps

will exist during an SLCS design basis can pump the entire storage tank
event. To demonstrate adequate Net pumpable volume.
Positive Suction Head iNPSH), delivery of
rated flow will be confirmed by tests
conducted at conditions of low level and
maximum temperature in the storage tank,
and the water will be injected from the
storage tank to the RPV.

4. The system is designed to permit in-service 4. Field tests will be conducted after system 4. Using normally installed controls, power
functional testing of SLCS. installation to confirm, in-service system supplies and other auxiliaries, the system

testing can be performed. has the capability to:u

5
a. Pump tests in a closed loop on the test

tank and

b. Reactor pressure vesselinjection tests
using demineralized water from the
test tank.

5. The pump, heater, valves and controls can 5. System tests will be conducted after 5. The installed equipment can be powered
be powered from the standby AC power installation to confirm that the electrical from the standby AC power supply.
supply as described in Section 2.2.4. power supply configurations are in

compliance with dcsign commitments.
t

6. SLCS components which are required for 6. See Generic Equipment Qualification 6. See Generic Equipment Qualifit.ation
the injection of the neutron absorber into verification activities (ITA), Acceptt. ice Criteria (AC).
the reactor are classified Seismic Category
I and qualified for appropriate anvironment
for locations where installed.
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2.2.5 Neutron Monitoring System

Design Description

Later. Stage 3 Item.
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2.2.6 Remote Shutdown System

) Design Description

later. Stage 3 liern.
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2.2.7 Reactor Protection System

Design Description

The reactor protection system (RPS) for the Advanced th>iling Water Reactor
(AllWR) is a war ning and trip system where initial warning and trip decisions are
implemented with software logic installed in microprocessors. The primary
functions of this system is to pr oside prompt pr otection against the onset and
consequences of events or conditions that thicaten the integrity of the fuel
barrier. To acwmplish this, the system is designed to: (1) make the logic
decisions related to warning and trip conditions of the individualinstrmnent
channels, and (2) make the decision for system trip (cmergency reacter
shutdown) based on coincidence ofinstrument channel trip conditions.

The RPS is classified as a safety pr otection system (i.e., as dillering from a reactor
control system or a power generation system). The functions of the RPS and its
components are safety-related. The RPS and the electrical equipment of the
system me also classified as Safett Class 3. Seismic Category 1 and as lEEE
electric.d categorv Class 1E

liasic Sysicm Parameters are:

Number ofindependent dhisions of equipment 4a.

b. Minimum number of sensors per uip variable 4

(at least one per division)

t c, Numbe.r of automatic trip systems (one per division) 4

d. Automatic trip logic used for plant sensor inputs 2-ou t-of-4
(per division)

Separate automatic trip logic u'ed for disision 2-ou t-of-4c.

trip outputs

f. Number of separate manual trip systems 2

g. Manual trip logic 2-ou t-of-2

The RPS consists ofinstrument channels, trip logics, trip actuators, manual
controls and scram logic circuitry that initiates rapid insertion of control rods
(scram) to shut down the reactor for situations that could result in unsafe

( reactor operating conditions. The RPS also establishes the required trip
conditions that are appropriate for the different reactor operating modes and

j prosides status and control signals to other systems and annunciators. The RPS

| related equipment includes detector s, switches. microprocessors, solid atate
! logic circuits, relav type contactor s, relays. solid-state load drivers, lamps,

( displays, signal transmission routes, circuits and other equipment which are
required to execute the f unctions of the system. To accomplish its overall

2.2-24 3/30/92
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function, the RPS utilites the functions of the essential muhip: xing systemg\f (Eh1S) and of portions of the safety system logic and control (SSI.C) system.L)
As shown in Figure 2.2.7a, the RPS interf aces with the neutron monitoring
system (Nh1S). the process radiation monitoring (PRRht) system, the nuclear
boiler svstem (Nils), the conuol rod drive (CRD) system, the rod control and
information system (RC&lS), the recirculation flow control (RFC) system, the
process computer system and with other plant systems and equipment. RPS
components and equipment are separated or segregated from process control
system sensors circuits and functions such as to minimize control and protection
system interactions. Any necessaryinterlocks f.om the RPS to control systems are
through isohtion devices.

The RPS is a four disision system v oich is designed to pr ovW reliable single-
failure proof capability to automatically or manually initiate a icactor scram
while maintaining protection against unnecessary scrams resuhing from single
failures in the RPS. The RPS remains single-failme proof even when one entire
division of channel sensors is hypassed and/or when one of the four automatic
RPS trip logic systems is out-of-service. Equipment within the RPS is designed to
fail into a tri}, initiating state or other safe state on loss of power or input signals
or disconnection of petions of the system. The system also includes trip hypasses
and isolated outputs for disp!ay, annunciation or performance monitoring. RPS
inputs to annunciators, recorders and the computer are electrically isolated so

O that no malfunction of the annunciating, recording, or computing equipment
'V can functionally disable any portion of the RPS. The RPS related equipment is

disided into four redundant divisions of sensor (instrument) channels, trip
logics and trip actuatois, and two disisions of manual scram controls and scram
logic circuitry. The automatic and manual scram initiation logic systems are
independent of each other and use diverse methods and equipment to initiate a
reactor scram. The RPS design is such that, once a full reactor scram has been
initiated automatically or manually, this scram condition seals-in such that the
intended fast insertion of control rods into the reactor core can continue to
completion. After a time delay, the design allows operator action to return the
RPS to normal.

Figure 2.2.7h shows the RPS disisional separation aspects and the signal flow
patus from sensors to scram pilot valve solenoids. Equipment within a RPS
related sensor channel consists of sensors (transducers or switches),
multiplexers and digital trip modules (DTMs). The sensors within each channel
monitor for abnormal operating conditions and send either discrete histable
(trip /no trip) or analog signals directly to the RPS related DTM or che send
analog outpta signals to the Ri S related DTM by means of the remote
multiplexer unit (Rh1U) within the asenciated division of essential multiplexing
system (Eh1S). The RPS related bistahk switch type sensors. or,in the case of
analog channels, the RPS software logic, will initiate reactor trip signals within
the indisidual sensor channels, when any one or more of the conditions listed,

\
N

2.2-25 3/30/92

.



ABWR Design oocument

below exist within the plant dming dillerent conditions of rcactor operation,
and will initiate reactor ser.un if coincidence logic is satisfied.

a. Turbine Stop Vahes Closure (above 40% power levels) [RPS)

b. Turbine Control Valves Fast Closur e (above 40% power levels) [RPS)
,

NMS monitmed SRNM and APRM conditions exceed acceptablelimitsc.

[NMS)

d. High Main Steam Line Radiation (PRRM System]

High Reactor Pressure [ Nils)e.

f. Low Reactor Water i etel (i.evel 3) [ Nils]

g. High 1)rvwell Pressure [ Nils]

h. Main Steam 1.ines isolation (MSI.1) (Run mode only) [ Nils)

i. l.ow Control Rod Drive Accumulator Charging ileader Pressure [CRD)

j. Operator-initiated Manual Scram [RPS]

The system monitoring the process condition is indicaied in brackets in the list
above. The RPS outputs, the NMS outputs. the PRRM system outputs and the
MSLI and manual scram outputs are prosided directly to the RPS by hard-wired
or fiber-optic signals. The NllS and the CRD system preside other sensor outputs
through the EMS. Analog to digital conversion of these latter sensor output
values is done by EMS equipment. The DTM in each division uses either the
discrete histable input signals, or compares the current values of the individual
monitored analog variables with their trip .setpoint values, and for each variable
sends a separate, discrete bistable (trip /no trip) output signal to the trip logic
units (Tl Us) in all four divisions of trip logics. The DTMs and TLUs utilized by
the RPS are microprocessor components within the SSI.C system.

RPS related equipment within a RPS division of trip logic consists of manual
. ontrol switches, bypass units (llPUs), trip logic units (TI.Us) and output logic
units (OLUs). The manual control switches and the llPUs, TLUs and OLUs are
components of the RPS portions of the SSI.C system. The various manual
switches proside the operator means to modify the RPS trip logic for special
operation, maintenance, testing and system reset. The bypass units perform
bypass and interlock logic for the single division of channel sensors 1 ypass

! function and for the single disision TLLI bypass font tion. The TLUs perform the
'

automatic scram initiation logic, normallv checking for two-out-of.four
coincidence of trip conditions in any set ofinstrument channel signals comirm
from the four disision DTMs or f rom isolated histable inputs from all four

f divisions of NMS equipment, and outputting a trip signal if any one of the two-
'

out-of-four coincidence checks is satisfied. TLU trip decision logic in all four RPS

| 2.2 26 3/30/92
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T1.Us becomes a theck for two-out-of-three coincidence of nip conditions if anyn

( one division of channel sensors has been bypassed. The OI.Us perform the
disision trip, scal-in, reset and trip test Iunctions. Trip signals f rom the OLUs'

within a single disision are used to trip the trip actuators, which are fast response,
histable, solid-state load driver s for automatic scram initiation, and are trip relays
for air heades dump (back-up scra.n) initiation. Load driver outputs toggled by
a disision OI.U interconnect with load drisci outputs toggled by other disision
OLUs into two separate arrangeinents which results in two-out-of-four scram
logic,i.e., reactor scram will occur il load drivers associated with any two or more
divisions receive uip signals.

The isolated ac load dnvers are fast response time, histable, solid-state, high
current interrupting desices.The operation of the load drisers is such that a trip
signal on the input side will create a high impedance, current interrupting
condition on the output side. The output side of each load driver is electrically
isolated from its input signal. The load driver outputs are arranged in the scram
logic chcuitry, between the scram pilot valves' solenoids and the solenoids ac
power source, such that when in a nipped state the load drivers will cause
deenergitation of the scram pilot valve solenoids (scram initiation). Normally
closed relay ontacts are arranged in the two back-up scram logic circuits,
benseen the air header dump valve solenoid and air header dump ndre dc
solenoid power source, such that when in a tripped state (coil deenergized) the
relay.s will cause energitation of the air header dump valve solenoids (air header,_

( dump initiation). Associated de vohage relay logic is also utilized to effect scram
' reset permissives and scram-follow (control rod run-in) initiation.

The RPS design for the AIMR is testable for correct response and performance,
in over-lapping stages, either on-line or olT-line (to mimmize potential of >

unwanted trips). Access to bypass capabilities of trip functions, instrument
channels or a trip system and access to setpoints, calibration controls and test
points are under administrative control

Inspection, Test, Analyses and Acceptance Criteria

Table 11 e provides a definition of the sisual inspections, tests and/or analyses,
together with associated acceptance criteria, which will be used by the RPS.

O
|
,
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Table 2.2.7: REACTOR PROTECTION SYSTEM

Inspections, Tests, Analyses and Acceptance Criteria
|

Certified Design Commitment inspections, Tests, Analyses Acceptance Criteria

1. RPS cornponents and equipment are kept 1. Visuni field inspections and analyses of 1. RPS equipment installation acceptable if -

separate from equipment associated with relationship of installed RPS equipment inspections, analyses and/or tests confirm

process control systems. and of installed equipment of interfacing that any failure in process control systeros

process control systems (and/or tests of can not prevent RPS safety functions.
interfaces) to confirm appropriate isolation
methods used to satisfy separation and
segregation requirements.

2. Fail safe failure modes result upon loss of 2. Field tests to confirm that trip conditions 2. Acceptable if safe state conditions result

power or disconnection of components. and/or bypass inhibits result upon loss of upon loss of power or disconnection of
power or disconnection of components. por* ions of the RPS.

3. Provisions exist to limit access to trip 3. Visual field inspections of the instaf fed RPS 3. The RPS hardware /firmware will be

setpoints, calibration controls and test equipment will be used to confirm the considered acceptable if appropriate
existence of appropriate administrative methods exist to enforce administrative

pomis. control for access to sensitive areas.controls.
M

g 4. The four redundant divisions of RPS 4. Inspections of fabrication and installation 4. Installed RPS equipment will be~>

equipment and the four automatic trip records and construction drawings or determined to conform to the documented

systems are independent from each other visual field inspections of the installed RPS description of the design as depicted in

except in the area of the required equipment will be used to confirm the Figure 2.2.7b.

coincidence of trip logic decisions and are quadruple redundancy of the RPS and the
both electrically and physically separated electrical and physical separation aspects

|
from each other. Similarly, the two manual of the RPS instrument channels and the
trip systems are separate and independent four automatic trip systems as well as their

I

|
of each other and of the four automatic trip diversity and independence from the two

manual trip systems.systems.
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Table 2.2.7: REACTOR PROTECTION SYSTEM (Continued)

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Comm;tment inspections, Tests. Analyses Acceptance Criteria

5. f Continued)

e. Installed sutem energizes both air
header dump (back-up scram) valves of
the CRD hydraubc system, and initiates
CRD motor run-in, concurrent only with
a full scram condition.

f. When not bypassed, trips result upon
loss or disconnection of portions of the
system. When bypassed,
inappropriate trips do not result.

g. Installed system provides isolated
status and control signals to data
logging, display and annunciatorw

"c' systems.
o

h. Installed system demonstrates

operational interlocks (i.e., trip inhibits
or permissives) required for different
conditions of reactor operation.

6. The RPS design provides prompt 6. Preoperational tests will be conducted to 6. The RPS hardware /firmware response to
protection against the onset and measure the RPS and supporting systems initiate reactor scram will be considered
consequences of events or conditions that response times to: (1) monitor the variation acceptable if such response is
threaten the integrity of the fuel barrier. of the selected processes;(2) detect when demonstrated to be sufficient to assure

trip setpoints have been exceeded; and,(3) that the specified acceptable fuel design
execute the subsequent protection actions limits are not exceeded.
when coincidence of trip conditions exist.
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2.2.8 Recirculation Flow Control System

O Design Description

1.ater. Stage 3 Item.

O
uV

t

|

|

|

!
!

|

2.2 33 3,39,97



,

ABWR oesign Docwnent |
2.2.9 Automatic Power Regulator System

Design Description

ilater. Stage 3 Item.
j

O

O
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2.2.10 Steam Bypass and Pressure Control System

-() Design Description '

The Steam llypass and Pressure Control (Sil&PC) System is a non safety iclated *

system. It is a control system only, and consists of iln ce r edundant fault to erantl

digital contr ollers (FFDC) for control algoriduns and logic along with indicators
and alarms foi operator inlonnation and the non safety iclated power supplies
to power each FFDC. llecause of the systems triple redundancy,it is possi' ole to
lose one logic channel without impacting the system functions. In addition, each
1-TDC is eqmpped with self-test and on line diagnostic capabilities for identifying
and isolating failure of input / output signals, huses, power supplies, processors
and interprocessor conununications. These on line tests and diagnostics can he
performed without interrupting the normal control operation of the Sil&PC ~'

System. The Sil&PC system ieceives input signals from other systems and sensors
as shown in Figure 2.2.10 and as follows:

Steam hypass uthe position switches,a.

h. Steam hypass valve servo current sensors,

The TCS turbine trip sensors,c.

d. The TCS power / load unbalance relay operation.

The Turbine livpass System (TilS) hydraulic power supply troublec.
sen sors,

f. The Nuclear lloiler System (Nils) Main Steam isolation Valve (MSIV)
position switches,

g. Nils narrow and wide range dome pressure transmitters

' h. Steam Extraction Svstem main condenser low utcuum sensors

i. Operator manual conunands and manual switch positions

The Sil&PC system piovides output signals to:

a. - The Turbine Control Svstem (TCS).

h. The Automatic Power Regulation ( APR) System,

The Recirculation Flow Control Sptein,c.

d. Various related tonn o! ronin indicators and alarms, and
,

f The process ( omputer.e.

\

2235 3/30/92
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The primary Iunc tion of the pr essure conu el portion of the Sil&l'C system is to
ellicientiv control the scactor system pressme during plant startop/simidown,
power generation, and load ibliowing modes of plant operatic.n. through
control of turbine c ontrol and/or steam hypass valves. The system maintains
plant stability during pressure setpoint changes.

The system also lu several secondarv f unctions used during non emergen y
situations and plant transients. none of which are safety related.

Additional teactor system pressuo ontrol functions are provided by other
systems when the main steam isoiation valves are closed.

The function of the steam bypass portion of the svstem is to control. steam
pre.ssure by sending steam directiv to the main condenser whenever reactor
steam production exceeds main turbine steam flow demand. The sys:cm
provides transfer capability between steam hypass valves and turhine control
valves, and can acconunodate load icjettion.

Inspection, Test, Analyses and Acceptance Criteria

Table 2.2.10 provides a definition of the inspections, tests, and/or analyses
together with associated acceptance criteria which will he undertaken for the
Sikel>C 3vstem.

O

O
2.2-36 3|30|92
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Table 2.2.10: Steani Bypass and Pressure Control System ' I'

inspections, Tests. Analyses and Acceptance Criteria
,

' Certified Design Commitment ' . inspections Tests, Analyses Acceptance Criteria

1. . Each FTDC is equipped with self test and 1. Perform a on 'ine self-test with complete 1; The results of the self-test confirms system '

on-line diagnostic capabilities for . diagnostics' based on the parameters operation;
^

identifying and isolating failure of input / shown in the design description (2.2.10).,

: . output signals, buses, power supplies.
processors and interprocessor.-
communications. These on-line tests and,

diagnostics can be performed without
interrupting the normal contro' operation :

of the SB&PC System.

2. . The system responds to setpoint changes 2. A response test shall be performed. 2.- Testing results conform to system
while maintaining plant stability, response and stability requirements.

.

3. The system incorporates redundant control 3.. The system shall be tested by simulating 3. The system continues to function during
channels. - failure of one operating controller. loss of one operating controller. t

[ 4 The system provides successful transfer 4. : Pressure setpoint step tests shall be 4 Succassful transition of opening bypass
g capability between steam bypass valves L performedi valves is observed. I

and turbine control valves.

5. Steam bypass capacity is sufficient to 5. .A bad rejection *.est shall be perfctmed 5. Steam bypass capacity is demonstrated.
accommodate load rejection. with the turbine load reference r,et just t

*

above the initial pressure regulation i
'

demand. ,

, ,

4
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|
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.2.11 Process Computer

Design Description

Later. Stage 3 Item.

O
2.2-39 3/30/92
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2.2.12 Refueling Platform Control Computer ,

Design Description ,

1

latter. Stage 3 Itclit.
i

,

i

O
|

,

,

I

|

|

|

T

|

1

2240 3'30/92
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2.?.13 CRD nemoval Machine Conte 01 Computer

Design Description

No Tici 1 entry hir this sptcin.

h
A

O

,

O
2,2 41 3/30/92
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2.3 Radiation MonitorinD
2.3.1 Radiation Monitoring System

Design Description

I.ater. Stage 3 Item.

-

(

>;.

O
2.3-1 3/30/02
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2.3.2 Area Radiation Monitoring System

Design Description

Later. Stage ?, item.

O

O
,

2.3 2 3!30!92 |
l

I
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2.3.3 Dust Racilation Monitoring System

Not an AllWR sptem. No entry.

<

'

.

,

_
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2.3.4 Containment Atmospheric Monitoring System

Design Description '

The primary f utu tiott of the (:ontaitunent Atmosphetic hionitoring (CAht) '

system is to Inonitor the atutosphele in llic pritnalv colitaintuent for excessive
gatuma tadiation Icsels atid fot ingh wncentration of oxygen and hydf ogen
levels during nor mal scattor operations and undet post accident conditions.
CANIS is classified as a salcty spicm, scismic Categort I, and pr ov; des no contr ol
function.

The salcty f un( tion of CAN15 is to identify if a potentially explosive mixture of
hydrogen and oxygen is building up in the p!!!!ialy containinent dtlfing post
accident nionitoring atul procide (oncentiation incasulcinetits to the optrator
for use in llannuability wolf ol. Also, the use of ganUna monitors with high lange ,

are piovided for post accident monitoring.

CAhl (unsists of two independent Init r edundallt di\isional subspicins, (I and
ll), w hit h ate elet tlically and plitsically sepat ated. Each CAhl division p'' 's
measurennent of the total gainnia ray dose late and of the concentration of
hydrogen and urgen levels in the drywell and/or the suppicssion chamher

; during normal plant operation and following a LOCA event. The system is
'

confignred as shown in Figm e 21L

The operatien of cat h CAh1 suhustem can he activated inanually hv the operator .

du!ing Icactor operations of it will he autoinalically activated by the LOCA
signal, eithcr on high drvuell pressure or on low Icactor Wate! icvel. In either
niode, sampling is selected for the designated alea.

Two high lange radiation monitoring channels are piovided per division, one
for monitoiing the radiation leselin the drpvell and the other for monitoring
the radiation levelin the suppression chamhet. Each thannel provides
continuous dosage rate measurements for display and ic(ording in the control
room. Alar ms are activated on high radiation levels and when the monitors fail
and becoine inoper ative. Eat h monitor has a measurement and display range of
1 to 10'R 'br.

.

Each divisionalIndiogen/ oxygen monitoring channel consists of a gas sampling
rack used to extract samples of the atmosphere in the drvwell (DW) or the
suppression chamber ISC) and f eeds the sample to a local gas analyfer for
measurement and displa\ in tile colitial loom. Alarins are activated on high gas
content levels and for abnonnal flow sampling. Each gas sampling r ack is
provided with gas calilnation sources to verify operability of the individual gas
inonitors and for periodic calibration. Each hvdiogen and oxygen monitor is1

capable of measuring y u contents up to 90% of volume and displays digitally the
icadout.

Power to cach CAhl subsystem is pt ovided h am the uninter ruptabic Class 1 E 120
VAC vital divisional sour ce.

2.3.A 3/30/92
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,

inspection, Test, Arsalyses arul Acceptance Criteria l
,

Talile ".3 A provi<les clefinition of the inspections, tests, anel/or analysis togetlier
with asso< iate<! acc eptance uiteria whic h will be uncler taken for the ;

Containtnent Attuospheric hionitoring Systein.

i
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2,4 Coro Coolingq
2.4.1 Residual Heat Removal (RHR) System )

i

Design Descrip .bn

The RI1R system is comprised of linee divisionally separate subsystems that
perform a variety of functions utilizing the following six basic modes of
operation: (1) shutdown cooling, (2) suppression pool cooling, (3) wetwell and
dr3well spray cooling, (4) low pressure core ik>oder (LPFL), (5) fuel pool
cooling, and (6) ac independent water addition. The conHguration of each loop
is shown on its P&lD in Figure 2A,1 (aligned in the standby mode). The major
functions of the various modes of operation include containment heat removal,
reactor decay heat removal, emergency reactor vessel !cvel makeup and
augmented fuel pool cooling. In line with its given functions, portions of the
system are a part of the ECCS network and the contaimnent cooling system.
Additionally, portions of the RHR system are considered a part of the reactor
coolant pressure boundary (RCPB).

The entire RHR system is designed to safety related standards although it
perfor ms some non safety functions,i.e. those that are not taken credit for when
evaluating design basis accidents. The safety related modes of operation include
low prewm c flooding, suppression pool cooling, wetwell spray cooling and

o shutdown cooling. Non safety related modes of operation include drywell spray
| ( cooling, AC independera water addition and augmented ft.el pool cooling. RilR
! also provides a back-up, safety-related fuel pool make-up capability. Ancillary

modes of operation include minimum How bypass and full flow tesdng.

The ECUS function of the RHR system is performed by the LPFl. mode.
Following receipt of a LOCA signal (Iow reactor water level or high dr>well

,

pressure) the RHR system automatically initiates and operates in the LPFL
mode,in conjunction with the remaindei of the ECCS network, to proside
emergency makeup to the rcactor vesselin order to keep the reactor core cooled
such that the criteria of 10 CFR 50A6 are met. The 1.PFL mode is accomplished
by all 3 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
automatically revert to the 1.PFL mode of operation from any other test or
operating mode upon receipt of a 1.OCA signal. Each RHR loop's RFV injection
valve requires a low reactor pressure permissive signal whether being opened
manually or automatically in response to a LOCA signal.

The contaimnent heat removal function in the ABWR is performed by the
containment cooling system which is comprised of the low pressure core Gooder
(LDFL), suppression pool (ooling, and wetwell and dr)well spray cooling modes
of the RHR system. Following a LOCA the energy present within the reactor

(Vp) primary system is dumped either direcdy to the suppression pool via the SRVs,
i

l

or indirectly via the dr>well and connecting vents. Subsequently, fission product
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decay beat continues to add energy to the pool.The contaimnent cooling system
is elesigned to limit the long ter m hulk temperatur e of the suppression pool, and
thus limit the long term peak temperatures acd pressures within the wetwell and
dowell iegions of the containment to within ti.cir analyzed design limits, with
only " of the 3 loojn in operation (i.e. worse case smgie taiN c). The cooling

|
requirements of the containment cooling function establish the necessaiy RllR ;

heat exchanger heat iemoval capacity. l

|
The 1.PFl. mode, along wah its primary function of cooling the core, also serves
to cool the contaimnent as the heat exchanger is designed to always he in the
loop. The dedicated suppression pool cooling mode is made available in each of
the 3 loops of the R1IR system hv cir culating suppression pool water through the
respecthe RilR heat en hanger and then directly back to the suppression pool. ;

This mode of R1IR is usually initiated manually but will also initiate automatically
in response to high suppression pool temperature. The wetweil and dr>well
spray modes of PilR are each available in only 2 of the 3 subsystems (loops 11 & i

C).These functions are pedormed by drawing water from the suppression pool
and delivering it to a wnunon wetwell spray header and/or a common drywell
spray header, both sia the associated RilR heat exchanger (s). These
containment spray modes of the RHR system are typically initiated manually,
with the exception of automatic initiation of wetwell spray coincident with
automatic suppression pool cooling. However, the dnwell spray inlet valves can
only be opened if there exists nigh dnweil pr essure and the RPV injection valves

~

are fully closed. Wetwell and dnwed sprays serve as an augmented method of
containment cooling. Wetwell spray also serves to mitigate the consequences of
. cam bypassing the suppression pool.

The normal operational mode of the RilR system is in the shutdown cooling
mode of operation which is used to remove decay heat from the reactor core.
This mode prmides the required safety related capability needed to achieve and
maintain a cold shutdown condition, including consideration of the worst case
system single failure. The RHR heat exchanger heat remond capacity
requirements in this mode are bounded by containment coohng requirements.
Shutdown cooling is initiated manually onct ne RPV has been depressuri/cd
below the system low pressure permissive. In this mode cach loop takes suction
from the RPV sia its dedicated suction line, pumps the water through its
respective heat exchanger and returns the cooled water to the RPV. Two loops
(Il & C) discharge water back to the RPV sia dedicated spargers while the third
loop (A) utilites the vessel spargers of one of the two feedwater lines (FW-A).
The heat removed in the RilR heat exchangers is transported to the ultimate
heat sink via the respective division of reactor cooling water and senice water.
Each shuulown cooling suction valve is interlocked with that loop's suppression
pool suction and discharge valves and wetwell spray valve to prevent draining of
the reactor vessel to the suppression pool. Also, each shutdown cooling suction
valve is interlocked with and automatically closes on low reactor water level.

The augmented fuel pool cooling mode of RHR supplements / replaces the
normal fuel pool cooling system during infrequent conditions of high heat load.
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This mode is accomplished ma'mally in one of two ways. When the reactor vessel
head is remoced, the casily llooded and the fuel pool gates t emosed, the RI1R
system cools the fuel poolin the nonnal shutdown cooling mode. When the fuel
pool is othenvise isolated h om the :eactor cavity, two loops (11 & C) of the RilR
system can directly cool the pool by taking suction funn and discharging back to
the normal f uel pool cooling system. This connection aho prosides (br
emergency fuel pool snake-up capability by supplying a safety related make-up
path to the fuel pool from a safety sclated source,i e. the suppression pool.

One loop (C) of the RilR system aho functions in an AC independent water
addition mode. This mode prosides a means of cross connecting the reactor
building fire protection system header to the RilR systemjust outside
containment in the absence of the normal ECCS network and independent of
the normal essential AC power distribution networ k.. The connection is
accomplished by the manual opening of two in series valves on the cross
connection pipingjust upsucam ofits tie-in to the normal RiiR piping. Fire
protection system water can be directed to either the RPY or the drpvell spray
sparger by manual opening of the respective R11R injection valve.The fire water
is supplied via the syste.n's reactor building disuibution header by either the
direct diesel driven fire pump or bom an external source utili/ing a dedicated
connectionjust outside the reactor building.

Each loop of RHR also has both a minimum flow mode and a full flow test mode.
The mirimum flow mode assures that there is pump flow sullicient to keep the
pump cool by opening a minimum flow valve that directs flow back to the
suppression pool anytime the pump is running and the main discharge valve is
closed. Upon sensing that there is adequate flow in the pump main discharge
line, the minimum flow valve is automatically closed. In the full flow test mode
the system is essentially operated in the suppression pool cooling mode, drawing
suction from and discharging back to the suppression pool.

The RHR system 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 poot Two of the three loops can divert a portion of the suppression
pool retur n flow to a conunon wetwell spray sparger or direct the ec flow to
a conunon drywell spray sparger. The divisional subsystems of the ystem
are separated both mechanically and electrically as well as being pl. .ly
located in different ar eas of the plant to address requirements peruining to fire
protection and other separation crheria. Each of the three subsystems is
powered f rom a separate divisional power distribution bus that can be supplied
from either an on-site or off-site source. Cooling water to each disision of RilR
equipment (heat exchanger as well as pump and motor coolers) is supplied by
the respective disision of the reactor cooling water (RCW! system. The RHR
system also includes provisions for containment isolation end RCPil pressure

Os
isolation,
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The RilR tvstem will mamtain the capability to per form hs intended safety
related functions either following a Sale Shutdown Eartlutuake or during the
environmental conditions imposed by a 13 K:A. and in each (ase assuniing the
woist case single f ailure. The sistem will also accommodate calculated
inovement and thermal suesses. The system is designed so that the pumps will
have ne(essary head / flow chiuacieristics and available NPS11 greater than
icquired NPSil for ope ating modes. The system can be powered from either
normal oll site sour ces or by the emergency diesel generators. The RIIR system !

is Seismic Categorv 1 and is housed in the Seismic Categrny I r eactor building to
provide proteuion against tornados. Iloods, and other natural phenomena.

The RI1R pumpuue ruotor-driven centrifugf pumps each capable of supplying
at least 9200 gpm at 40 psid (drvwell to RPV). The pumps are ASME Code Class
2 components with a design pressure of 500 psig and a design temperature of
360 #F. 7 he pumps are intedocked from star ting without an open suction path.
The RilR pump.are proteved from possible pump run-out conditions during
operation. The Ri!R heat exchangets are horizontal LL ube/ shcIl type cacht

sierd to provide a minimum ellettive heat removal capacity (R coefficient) of
195 litu/sec'F. The primary and secondary sides of the heat exchangers are
ASME Code Class 2 and 3, respectively. The i>runary side design temperature
and pressure are 500 psig and 360 ;F, respeuively. The secondarv side design
temperature and pr essure ar e consistent with that of the RCW system. Each loop
of RHR has its ownjockey pump to act as a Leep fill system for that loop's ptunp
discharge piping. Thejockey plunps are ASME Code Class 2.

The RI1R system piping and valves are ASME Code Class 1 or 2 as shown on the
PM D (Figures 2.4.1).The design pressure and temperaturc of piping and valves
varies across the system. For that piping attached to the RPV, from the RPV out
to and including the outboani containment isolation valves, the design pressure
and tempenuure are 1250 psig and 575 F, respeuively. For other ping open
to the rontainmen' atmospher e, out to and including thc outboard containment
isolation valves, the design pressure and temperature are 45 psig and 219 "F,
t espectively. For piping and valves outside the containmen, isolation valves, the
design pressure and temperature depends on whether it is located on the
suction or discharge side of:he main pump. Those portions on the suction side
are rated at 300 pag and 360 F, while those portions on the discha.ge side are
rated at 500 psig and 360 'F,icspectively. The low pressure portions of the
shutdown cooling piping are protected from full reactor pressure by automatic
pressure isolation valve 3 that me interlocked with reactor pressure. liigh
reliability of this interlock is assured by utilizing 4 separate and divisionally
independent pressure sensor s in a 2-out-of-4 logic. Additionally, in-series
inboar d and outboard (ontainment/ pressure isolation valves in each loop are
powered froin separate electrical divisions. Relief valves are also provided for
pr otection irom ovelpresshic.

The RI1R systen'. includes Conu ol Room indication to allow for monitoring and
control during design basis operational condnions, i.e., system flows,
temperatures and pressures as well as valve open/close and pump on/off
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indication for tliose in:,1nunents and (omponents slu)wn on l'igures 2. l.l.a. b
and c, with the exception of siinple clic(L valves and oveipressure relief valves
(of the check valves shown only the te., tab!c check valves downstr eain of each
loop's RI'V injection valve has control rooin status iiulication h

inspection, Test, Analyses and Acceptance Criteria
,

This section piovides a definition of the inspections, tests and/or analyses
together with awociated a(ceptance uiteria which will be utulertaken for the
RI1R systetn.

I

|

|

,

i

I
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Table 2.4.1: Residual Heat Removal System
.

Inspections, Tests, Analyses and Acceptance Criteria

Certified nesign Commitment inspections, Tests, Analyses Acceptance Criteria

1. The configuration of the RHR system is 1. Inspections of the as-built RHR 1 Actual RHR system configuration, for those
shown in Figures 2.4.1.a. b and c. configuration shall ue performed. components shown, conforms with Figures

2.4.1.a. b and c.

2. The RHR system operates in the LPFL 2. The ECCS LOCA performance analysis for 2. RHR system actuation and operation es
mode as part of the overall ECCS network. assuring core cooling shall be validated by consistent with the ECCS performance

RHR system functional testing. including analysis as follows:
demonstration that the LPFL mode (of each a) RHR Flow (each loop)

RHR loop)is capable of automatically . .? 4200 gpm tat 40 psid).

initiating and operating in response to a b) Time to Rated Flow (coch loop)
LOCA signal. ..s 36 seconds

3. The RHR system operates in the 3. TI primary containment performance 3. RHR system automaticalty actuates in the
suppression pool cooling mode to limit the analysis for long term peak pressure and suppression pool cooling mode as
long term temperature and pressure of the temperature shall be validated by RHR designed and RHR heat exchanger
containment under post-LOCA conditions. system functional testing demonstrating performance is consistent with the

[ the required flowrate through the heat containme:.t cooling system analysis as
6 exchanger and by inspection of vendor test follows:

data demor'strating the heat exchanger's a) Effective heat removal capability of
effective heat removal capability. each RHR Heat Exchanger (K
Automatic initiation in the suppression coefficient; includes effects of RCW,
pool cooling mode will also be RSW and UHS)
demonstrated ..> 195 Bru/sec' F.

b) Tube side flow of each RHR Heat
Exchanger
. . 2 4200 gpm

4 A portion of the RHR system return flow (in 4. RHR system functional tests shall be 4 RHR loops B & C each separately cre
loops B & C) can be diverted to the wetwell performed to demonstrate wetwell spray capable of providing wetweil spray flow
spray header. flow capability. consistent with the suppression pool

bypass analysis as fo!!ows-
a) Wetwell spray flow.(cach loop

individually)
.2 500 gpm.

M
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Table 2.4.1: Residual Heat Removal System (Continued)

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections, Tests. Analyses Acceptance Criteria

5. The RHR system operates in the shutdown 5. RHR system functional tests shall be 5. RHR system (each loop) is e.apable of
cooling mode to remove reactor core performed to demonstrate operation in the taking suction from and discharging back

4 decay heat and bring the reactor to cold shutdown cooling mode of operation. to the reactor pressure vessel. [ Heat
shutdown conditions. exchanger he - emoval capability in this

mode is bouno. A by containment cooling
; requirements - ITAAC # 31

6. The RHR system (loops 8 & C) operates in 6. RHR system functional tests shall be 6. RHR system (loops B & C) is capable of
2 the augmented fuel pool cooling mode to performed to demonstrate operation in the taking suction from and discharging back

supp!y supplemental or replacement augmented fuel pool cooling mode of to the normal fuel peol cooling system.
' cooling to the spent fuel storage pool operation. { Required cooling capability in this mode

under abnormal conditions. bounded by containment cooling
requirements - ITAAC #31

7. The RHR system (loop C) provides an AC 7. RHR systems functional testing sha!! be 7. Flow capability exists for directing water
independent water addition function. performed to demonstrate operation in the from the fire protection system to the RPV

y AC independent water addition mode of and drywe!! spray sparger via the RHR
E operation. system (loop CL without power being

available from the essential AC drstribution
system.

8. The RHR system operates when powered 8. RHR system functional tests shall be 8. RHR system is capable of operating when
from both normal off site and emergency performed to demonstrate operation when supplied by eithcr power source.
on-site sources. supplied by either normal off-site power or

the emergency diesel generator (s).

9. If already operating in any other mode, the 9. Using simulated inputs. logic and 9. RHR logic functions to automatically
RHR system automatically reverts to the functional testing shall be performed to reconfigure the system to the LPFL mode
LPFL mode in response to a LOCA signal demonstrate the RHR systems ability to of operation in response to a LOCA signal,

automatically revert to the LPFL mode from
any other mode.

10. Pressure isolation valves are provided to 10. Using simulated inputs, logic and 10. Automatic isolation and interlock features
protect low pressure RHR piping from functional testing shall be performed to function upon receipt of input signals.

) being subjected to excessively high reactor demonstrate operation of automatic
pressure. isolation and interlock functions of

pressure isolation valves.
id
%
f6
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Table 2.4.1: Residual Heat Removal System (Continued)

inspections, Tests, Analyses and Acceptance Criteria,

Certified Design Commitment inspections, Tests. Analyses Acceptance Criteria

17. The RHR system full flow test mode allows 17. Functional tests will be performed to 17. Each RHR subsystem demonstrates full
periodic demonstration of RHR capability demonstrate operation in the full flow test flow functonal capability while
deering normal power operation. moce. approximating actual vessel injection

conditions during operation in the full flow
test mode.

18. The RHR pumps have sufficient NPSH 18. Pump vendor records will be inspected and 18. Minimum pump NPSH available, as
during postulated operating conditions. as-procured pump NPSH compared with determined based on as-bui!t conditions

design basis analysis assumptions. Actual and the results of vendor tests and/or
system installation will be inspected, and analyses exceeds as-procured pump,

'
appropriate measurements taken, to requirements and is consistent with design

i determine available pump NPSH. basis analyses requirements.

19. The RHR pumps have adequate head /f!ow 19. Pump vendor test records and calculations 19. RHR pumps,in as instatted system
characteristics. will be inspected, and as-installed system configuration. demonstrate head / flow

flow testing conducted to establish pump characteristics consrstent with design basis
y head / flow characteristics. analyses assumptions.
?

|
*

20. Control room indications aie provided for 20. Inspections wi!! be performed to 20. The instrumentation is present in the
| RHR system parameters defined in Section verify. presence of control room indication control room as defined in Section .2.4.1.

2.4.1. for the RHR system as described in 2.4.1.
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2.4.2 Hl h Pressure Core Flooder (HPCF) System0

Design Description

The llPCF system is com]nised of two divisionally separate suh9 stems that
prmide emer genc3 imile up wate to the reactor for transient or 1.OCA
conditions. The wnfigur ation of each loop is shown on its P&ll)in Figure 2.4."
(aligned in the stamlhy mode). The Ii: CF sntem is a p.u t of the ECCS netwo:L
and poitions of the system are musideird a p.u t of the ica( tot molant pressure
boundary ( RCPB).

The entine !IPCF sptem is designed to safety related standards. The ECCS
function of the llPCF system is peiformed by the high piewure 11ooder mode,
which floods the wrc segion of the scartor for an) reactor pressuie mndition
when an initiation signal is re(cited. Amillary modes of operation include
minimum flow bypaw and f ull flow testing.

Folk. wing ic(eipt of an initiation signal (Iow icartor water itsel or high drywell
piessure) the llPCF sntem automatit ally imtiates and operates in the flooder
mode in conjunction with the remaindei of the ECCS networ k.This emergency
makeup to the rcactor vessel wnuibutes to Lecping the reactor core cooled such
that the icgulatory iequirements govcining luct per for mance dusing a 1.OCA
are met by the ECCS networ k. The llooder mode is accomplished by both loops
of the llPCF ystem by translening water from the condensate storage tank
(CST) or the suppicuion pool (S/P) to the RPV. The floodei mode is the only
automatic ally initiated mode of 1IPCF, but it may also be initiated manually. The
system will automatically rever t to the flooder mode of opetation from the test
mode upon icccipt of an initiation signal.

Each loop of the !!PCF ystem also has both a minhmun flow mode and a full
flow test mode.The minimum flow mode awares that there is pump flow
sullicient to keep the pump cool by opening a mininunn flow valve that directs
flow back to the S/P an> time the pmnp is running and the main discharge v;dve
is closed. Upon sensing that theie is adequate flow in the pump main discharge
line, the minimum flow valve is automatically closed, in the full flow test mode
the system draws suction from the S/P and discharges back to the S/P

The llPCF system is comprised of two separ ate loops or subsystems, each of
which includes a pump and takes sm tion kom either the CST or the S/P, and
diiects water back to either the RPV or the 5/P The pref erred suction source is
the CST. Automatic suction transler from the CST to the S/P occurs with a CST
low water level signal or with a S/P high water level signal, The divisional
subsystems of the llPCF system are separated both mec hanically and electrically
as well as being physically located in different areas of the plant to address
requir ements per taining to fire protection and other separation criteria. Each of
the two suh9 stems is powered h um a separ ate Class 1E divisional power
distribution bus that can be supplied hom either an on-site or off-site source.
Cooling water to each division of the llPCF pump and motor coolers is supplied

2 4-13 130/v2
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by the respective dhision of the Icacun ( oohng watel (RCW) systern. The llPCF
systern also inchules pimisions lot unitairunent isolation and RCPil pressure
isolation.

The llPCF sutern willinaintain the capabiliiv to perlbrin its intended salcty
related functions eitha f olkming a Sale Shutdown Ear tiu}uate or during the
emirotunental conditions unposed by a I.OCA, and in each (ase assuining the
worst case single f aihne. I he w tein will aho a(conunudate calculated
inosernent and ther mal stresss be ustem is designed so that available NPSil
exceeds icquired NPSil for the ups in all operating inodes. The systern can
be powered f ront either runInal o site soun es of hv the einergency diesel
generator s. The IiPCF sptein is Scismic Categuiy i and is housed in the Seismic
Category I rcartot building to prmide protet don against tornados, floods, and
other natural phenoinena.

The llPlT punips are motor-di ken centrif ugal pumps capable of supplying
pressute at flow (otiditions at least upul to oi girater than the value
corresponding to a sitaight line betacen a s cattor jn twure of i177 psid at 800
gpm and at a carior prcwmc of 100 psid.at 3200 gpm.The i177 and 100 psid
pressures are taken between the sessel and the air space of the compaMment
containing the source wates for the pump. The pumps are A5h1E Code Class 2
componen,s with a design pr essur e of 1SGS psig aint a design temperature of 212
#F. The pmnps are intalocked h om starting without an open suction path. The
llPCF pmnps are pruteued hum powihle pump iun-out conditions in all
operating modes. Each loop of IIPCF utihecs a connection hom the htake Up
Water Systern (Condensate) (51UWC), that remains open throughout plant
operation, to serve as a keep lill sutem for that loop's pump discharge piping.

The !IPCF system piping and valves aie AS$1E Code Class 1 or 2 as shown on the
P&ll) (Figuic 2.4.2). The design piessure and teinperature of pipinc and valves
varies actoss the system. For that piping attached to the RPY, from the RPY out
to the containtuent side (downstream side) of the outboard containment
isolation valves, the design pressure and temperature a e 1250 psig and 576 F,

respectivelv. The design picssute and teinper atuie for the outhomi
omtainment isolation valves aie 1S63 psig and 576 deg F, respectively. For other
piping open to the containment annusphcie, out to and including the outboard
containment isolation vahes, the design pressure and temperature are 45 psig
and 219 F,1cspectively.1 or piping and valves outside thc omtaisunent isolation
valves, the design pressure and temper atm e depends on whether it is located on
the suction or dischatge side of the main pump. Those portions on the surtion
side are rated at 200 psig and 212 * F, while those por tions on the discharge side
are rated at 1565 psig and 212 * F, respc nively. The low pressure portions of the
shutdown cooling piping ar e protected horn fullIcactor pressure by two check
valves in series or combinations of nornudiv (losed valves. Relief valves are also
pro \ided for protection Dom ovet pressure resulting Itom high pressure valve
leakage or water thermal expansion.

? 4 14 3'3052
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The 1IPCI'sy stein int hules Conn ol lionin ilulication io allow f or the inonitoring
and control during design basis opentional coralitions,i.e., systein flows arul
pressuies as well as valve open Alose aiul purnp on,'oll~iinlication for those
instr uinents an(! components shown on l'igure 2.4.2, with the exception of
simple thnk valves and ovcipr essure iclici salves (of the (heck salves shown
only the testahic check valves downso cain of ca(h loop's 1(PV injection ,alve has
control room status indication).

Inspection, Test, Analyses and Acceptance Criteria

Table 2.4.2 provides a definition of the inspections, tests aiul/or analyses
together with associated at (eptant e uiteria which will be urulet taken for the
1iPC17 sy stem.

2.4 15 3/30/92
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1Table 2.4.2: High Pressure Core Flooder System |

I
inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections. Tests. Analyses Acceptance Criteria

1. The configuration of the HPCF system is 1 Inspections of the as built HPCF 1. Actuai HPCF system configuration, for
shown in Figures 2.4.2. configuration shall be performed. those components shown, conforms with

Figures 2.4.2.

2. The HPCF system operMes in the flooder 2. The ECCS LOCA performance analysis for 2. HPCF system actuation end operation is
mode as part of the overall ECCS network, assuring core cooling shall be validated by consistent with the ECCS performance

HPCF system: anaivsis as fo!!ows:

a) demonstration that the flooder mode al HPCF pump developed pressures of at
(cf each HPCF loop)is capable of least 1177 psio and 100 psid for flow
automatical;y initiating and operating rates no less than 800 gpm and 3200
in response to an initiation signal, and gpm respective */. where the pressure

difference is between the RPV and the
b) analyses to demonstrate compliance air space of the compartment

with acceptance criteria using as built containing the source water for the
functional performance test data and pump, and where the waterw

construction dimensions. temperature is valued at 50 deg F.

D) 36 seconds masimum attowed delay
time from the initiating signal to rated
flow availabfe and the injection valve
fully open.

3. The HPCF system operates when powered 3. HPCF system functional tests shall be 3. HPCF system is capable of operating when
from both normal off-site and emergency performed to demonstrate operation when suppised by either power source.
on-site sources. supplied by either normal off-site power or

the emergency diesel generator (s)_

4. If already operating in any other mode, the 4. Using simulated inputs, togic and 4 HPCF logic functions to automatica!!y
HPCF system automatically reverts to the functional testing shall be performed to reconfigure the system to the flooder mode
flooder mode in response to an initiation demonstrate the HPCF systems ability to of operation epon receipt of an initiation
signal. ata.omatically revert to the flooder mode signal.

froen any other mode.

i
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Table 2.4.2- High Pressure Core Flooder System (Ccatinued)

Irispections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections. Tests. Analyses Acceptance Criteria

5. Pressure isolation valves are provided to 5. Using simulated inputs, logic and 5. Automatic isolation and interlock features
protect low pressure HPCF piping ? rom functional testing shall be performed to function upon receiptof an initiation

being subjected to excessively high reactor demonstrate operation of automatic signal.
isolation and interlock functions ofpressure.
pressure isolation valves.

6. Each H PCF loop operates automatically in a 6. Logic and functional testing shaft be 6. HPCF system log'c functions automatica!!y

minimum flow mode to protect the pump performed to demonstrate operation of the to assure a pump minimum flow path

from overheating. minimum flow mode for each loop ersts and no deleterious af'ects are
(including extended minimum flow observed during extended operation in the
operational conditions). minimum f!A mode.

7 The HPCF pumps are interlocked from 7. Logic tests shall be conducted to 7. An HPCF pump start signal is not

starting without an open suction path. demonstrate that the HPCF pumps will not generated in the absence of indication of
start without an open suction path being an open suction path.
available.

| w

| I 8. The HPCF system utilizes a continuously 8. Functional tests will be performed to 8. The MUWC system performs its keep fm

open connection from the Make-Up Water demonstrate the abihty of the MUWC function.' "

(Condensate) system (MUWC) to keep the system to keep its respective HPCF pump
pur.1p discharge lines filled. discharge line fu!I while in the standby

!
I mode.
|

9. The HPCF systen, full flow test mode 9. Functional tests will be performed to 9. Each HPCF subsystem demonstrates fil|

allows periodic demonstration of HPCF demonstrate operation in the fuil flow test flow funcbonal capabihty while

capability during normal power operation. mode. approximatine *tual vesul injection
conditions during operation in the fuf; 'Ww
test mode.

10. The RHR pumps have sufficient NPSH 10. Actual system installation will be 10. Menimum pump NPSH av.ulable, as

| during a!! postulated operating conditions. inspected, and appropriate measurements determined based on as built condit:ons.
taken, to veri'y adequate pump NPSH. exceeds pump required NPSH.

11. HPCF mechanical equipment is bui!t in 11. Procurnment records and actual equipment 11. HPCF equipment has appropriate ASME.

accordance with ASME Code. Section !!! shall be inspected to verif,r applicable Section lit. Ctass 1 or 2 ceridications in

requirements. HPCF system components have been accordance with its proper c! ass.fication
manufactured per the relevant ASME (as describad in Section 2A2).

| requirements.
| w

I
i e



|Table 2.42: High Pressure Core Flooder System (Continur.d)

Inspections. Tests Ana!yses and Acceptance Criteria
Certified Design Commitment inspections. Tests. Analyses Acceptance Criteria

12. Control room :ndications are provided for 12. Inspections will be performed.to 12. The instrumentation is present in the
H PCF system parameters as specified in verify. presence ' ' :ontrol room indication control room as spec.fied in Section 2.(2.

Section 2.4.2. for the HPCF ' m as described in 2.4.2.
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2.4.3 Leak Detection and Isolation System

Design Description'

1.ater. Stage 3 Item.

-
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2.4.4 Reactor Core Isolation System--
/N
& Design Description

The reactor core isolation cooling (RCIC) system,in conjunction with other
systems, supplies makeup water to the reactor pressure vessel to assure that
suflicient water inventory is maintained to permit adequate core cooling to take
place during the following events:

a. a loss-of coolant accident

b. vessel isolated and maintained at hot standby

ves<el isolated and accompanied by loss offeedwater flowc.

d. complete plant shutdown with loss of normalfeedwater system before
the reactor isdepressuriecd to a level where the shutdowncooling mode
of RllR system can he placed insenice

loss of all AC power.e.

The RCIC system consists of a 100% capacity steam-driven turbine wnich drives
a 100% capacity pump ass:mbly and the pump accessories. The system also
includes piping, valves, and instrementation necessary to provide several flow3[C paths for system operation. The RCIC steam supply branches aff from main
steam line "B" (leaving the reactor pressure vessel) and goes to the RCIC turbine
with drainage provision to the main condenser. The turhir>e exhausts to the
suppression pool with vacuum breaking protection.The primary source of RCIC
suction supply is from the Condensate Storage Tank (CST). The suppression
pool water is the secondary source of RCIC supply. Automatic switch-over of
makeup water source from CST to the suppression pool (with override
provision) is integrated in the system logic. CST and suppression pool suction
valves ate interlocked, and check v;dves are provided to safeguard accidental
drainage of CST water to the suppression pool . RCIC pump discharge lines
include the main discharge to the feedwater line, a test return line to the
suppression pool, a pump minimum flow hypass line to the suppression paol,
and a cooling water supply line to auxilian equipment. The piping
configuration and instrumentation is shown in Figure 2A A

The RCIC system is a part of the ECCS network and is designed to safety-related
standards. It is powered from Class IE DC sources (except the inboard steam
supply isolatinn valve which has Class lE AC) and is designed to perform its
function deprived of all AC sources. Although RClC system design is safety
related, it also performs some non-safety related functions. The safety related

I
function includes emergency core cooling,in conjunction with the High
Pressure Core Flooder (HPCF) system, Automauc Depressurization Svstem
(ADS) and the Residual Heat Removal (RHR) system. As part of this network,

\. ) the RCIC system can provide reactor makeup in the period while the reactor is4

still at high pressure after a small break has occurred. The non-safety related

2.4-21 3/30/92
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functions include prmiding makeup water to the reactor piessure vessel (1)
during transient events accompanied by loss of feedwater, and (2) during a
complete loss of all AC power (Station lilack Out).

During normal operation, the RCIC system is in its standby condition with the
motor-operate i valves in their nm mally open or normally closed position as
shown in Ficu e 2A A. In this mode, the pump discharge line is kept filled with
water supplied by the system head of the Conder. sate Makeup system to prevent
water hammer in the discharge piping system w hen RCIC system is initiateo. Full
flow functional testing may be performed with the RC7 pump taking suction
from and returning flow to the suppression pool. Should an initiation signal
were to occur during test mode, the system con 6guration will automatically
realign to the vesselinjection mode.

During transient and 1.OCA events. RCIC system is automatically initiated upon
receipt oflow reactor wate level or high drywell pr essure signal. The steam
turhine-driven pump delivers water from the CST or from the suppression pool
to the reactor vessel via the feedwater line "B" and dist .butes it through the
feedwater sparger to promote mixing with hot water or steam within the reactor
vessel. The RCIC turbine is driven by the portion of the decay heat steam from
the reactor vessel, and exhausts through a discharge sparger below the
suppression pool water level. The turbine exhaust line penetrates the
containment at a location about ! meter above the suppression pool maximum
water level. Two vacuum breakers in series are connected to the exhaust line
(above the suppression pool water level) in the welwell air space. A check v;dve
and a remote manually operated motorized vahe installed in series outside the
containment prosides containment isalation function for the turbine exhaust
line.

When high reactor water level m the reactor vessel has been established, the
vesselinjection vidve, and the steam supply admission valve to the turbine will
close causing the turbine to shutdown. When the low reactor water level ,

initiation signal re-occurs, RCIC will automatically restart to provide core cooling
function.

The RCIC turbine is automatically tripped (turbine trip and throttle v:dve
isolated) upon receipt of any signal indicating turbine overspeed, low pump
suction pressure, high turbine exhaust pre.ssure, or an auto isolation signal from
the Leak Detection System. Once tripped, the spring closing mechanism latches
and must be manually reset if the turbine needs to be re-started.This very same
isolation signal (LDS) also isolates the RCIC steam supply isolation valves to
provide primary containment isolation. The Leak Detection System isolation
signals are as follow;

a high pressure drop across a flow device in the steam supply linea.

equivalent to 300 percent of the steady-state steam flow

h. a high RCIC area temperature

2.4-22 3/30/92
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a low reactor pressure (low steamline pr essure)c.4
d. a high pressure between the RCIC turbine exhaust rupture diaphrams

RCIC system can also be manually initiated and shutdown from the main control
room as long as permissive interlocks are present.

In the evut that all AC power sources are not available (Station illack Out),
is 'IC is designed to perform its core cooling function for at least 8 hours. Station
batteries and CST water imentory are sired to support the S hour RCIC
operation. RCIC room is designed such that ioom temperature does not reach
the equipment maximum environmentallimit for at least 8 hours without room
cooling. The RCIC steam supply isolation valves are normally open motor-
operated valves. These vahrs fail as-is (open) on loss of AC power thereby
providing steam supply fle . path to the turbine. During this event, the reactor
pressure is controlled and maintained at the main steam safety relief valve set
pressure to assure an S-hour steam supply to the RCIC turbine.

The RCIC system is designed to Scismic Category I requiicments and is housed
in a Seismic Category I reactor building structure to provide protection from
tornadoes, Goods, and other natural phenomena.

The RCIC system also includes provision for primary containment and RCPil
p pressure isolation. The RCIC piping system and valves are Seismic Category I,
( Quality Group li except for the steam supply piping which is Seismic Category 1,

Quality Group A up to and including the outermost primary containment
isolation valve. The inboard and outboard isolation valves are powered from
independent Class 1 E sources.The steam sugply piping up to and including the
turbine has a design pressure of 87.9 kg/cm g and a design temperature of
302 C while the turbine exhaust piping is designed to 10 kg/cm g and 184 C.
The RCIC pump discharge piping up to the injection valve is designed to 120
kg/cm g and 770C, The injection valve itselfis rated at 120 kg/cm g and 302 C.
lleyond the injection valve, the dischgtrge piping portion that connects to the
feedwater line is rated at 87.9 kg/cm g and 302 C. The pump suction piping is

2rated at 21 kg/cm g and 77"C. Protection of the low pressure suction piping
from potential high scactor pressure is accomplished by three valves in series
(testable check valve, injection valve and pump discharge check valve) at the
pump discharge line.

The RCIC turbine which drives the pump is a safety-related component although
not covered by ASME Code. The gland seal however, is not safety-related but it
is not essential for RCIC operation. The turbine and its accessories are
scismically designed and analyzed to withstand a design basis earthquake. The
turbine is designed to operate at both high and low pressure conditions The
minimum stean inlet pressures at high pressure condition is 82.8 kg/cm abs,
and 10.5 kg/cm(abs for the low pressure condition.

(o)
\.j
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The RCIC pump is c:esigned to Seismic Category 1, Quality Group 11.The pump

is a constant flow centrif ugal tyg>/hr against a differ ential pressure of 32 8 kg/
e capable of providing an injection flow into thc

reactor vessel of at least 182 m .

cm-d (drywell to RPV) within 30 seconds following receipt ofinitiation signals.
The suction piping configuration is designed such that ade(juate NPSilis always
available on all RCIC operating modes. Pump developed head is about 900

2 2meters at 83.8 kg/cm abs and 186 meters at i1.6 kg/cm abs reactor pressure.

The RCIC system includes control room indications and alarms to allow for the
monitoring and control during the design basis operational conditions,i.e.,
systent flows, temperatures, pressures, valve open/close and pump on/off
conditions, bypassed, override or inoperative status conditions.

Inspection, Test, Analyses and Acceptance Criteria

Table 2A A provides a definition of the inspections, tests and/or analyses
together with associated acceptance criteria which will be under taken for the
RCIC system.
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Table 2.4.4: Reactor Core Isolation Cooiing System (Continued)

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections, Tests, Analyses Acceptance Criteria

9. RCIC mechanical equipment (except the 9. Procurement records and actual equipment 9. Certified documentation demonstrates
turbine)is built in accordance with ASME shall be inspected to verify applicable RCIC compliance with the appropriate ASME
Code Section ill requirements. system components have been designed. Code.

manufactured and installed per relevant
ASME Ccde.

10. Provision for control room alarms, and 10. Inspection will be performed to verify 10. The control room alarms and indications
indications vital for RCIC system operation. presence of control room alarms and specified in Section 2.4.4

indications.
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.2.5 Reactor Servicing Equipment
\ . 2.5.1 ; Fuel Service Equipment

- Design Descriptic n'.

Later. Stage 3 Item.

' Inspection, Test; Analyses and Acceptance Criteria

No Tier 1 ITAAC are proposed Ihr this system.-4
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_

2.5.2 Miscellaneous Servicing Equipment

Design Description

Later. Stage 3 Item.

Inspection, Test, Analyses and Acceptance Criteria

No Tier 1 ITAAC are proposed for this system.

O

O
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2.5.3 Reactor Pressure Vessel Servicing Equipment

Design Description

1.ater. Stage 3 ltem.

Inspection, Test, Analyses and Acceptance Criteria

No Tier ! ITAAC are proposed for this system.

'

(

O
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2.5.4 RPV Internal Servicing Equipment

Design Description

Later. Stage 3 Item.

inspection, Test, Analyses and Acceptance Criterie

No Tier 1 ITAAC are proposed for this system.
.

O
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2.5.5 Refueling Equipment:

V) The Reactor Building is supplied with a Refueling Platform for fuel movement
and senicing plus an Auxiliary Platform for senicing operations from the Vessel -

. Flange level.

Design Description - Refueling Platform

- The refueling platform is a gantry crane, which spans the reactor vessel and the
storage pools on_ bedded tracts in the refueling floor. A telescoping mast and
grapple suspended from a trolley syttem is used to lift and orient fuel bundles
for placement in the core and/or storage racks. Control of the platform is from
an operator station on the refueling floor.

"

~ A position indicating system and travel limit computer is provided to locate the
grapple over the vessel core and prevent collision with pool obstacles. Two
auxiliary hoists, one main and one auxiliary monorail trolley-mounted, are
provided for incore senicing.The grapple position provides sumcient water i

shiciding over the active fuel during transit.The mast grapple has a redundant ;
10.1 path so that no single component ailure will result in a fuel bundle drop,f

Ins locks on the platform: (1) prevent hoisting a fuel bundle over the vessel
with a control rod removed; (2) prevent collision with fuel pool walls or other
structures: (3) limit travel of the fuel grapple: (4) interlock grapple hook

.

cngagement with hoist load and hoist up power; and (5) ensure correctp #

L- sequencing of the transfer operation in the automatic or manual mode.
L

-
-

; ' Design Description - Auxiliary Platform

The auxiliary platform }irovides a reactor flange level working surface for in-
vesselinspection and reactor internals servicing, and permits senicing access for
the full vessel diameter No hoisting equipmentis provided with this platform, as

_

this function can be performed from the refueling platform. The platform
operates on. tracks at the reactor vessel llange level and is lowered into position

- by the reactor building crane using the dryer / separator :,trongback. The
platform power is supplied by a cable from the refueling floor elevation.

Inspection, Test, Analyses and Acceptant Criteria

Table 2.5.5 provides definition of the inspection, test, and/or analyses together
with associated acceptance criteria which will be undertaken for the Refueling
-Platform. No entries are proposed for the Auxiliary Platform.

p(
m

'

:
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Table 2.5.5: Refueling Platform

inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections, Testr, Analyses Acceptance Criteria

1. The Refueling Platform has two auxiliary 1. Perform load tests on both auxiliary hoists. 1. Both auxiliary hoists shall be load tested
hoists having the capacity of 500 kg each. and hold 125% of rated load.

2. The platform is provided with controls and 2. Review of as-installed equipment and field 2. Using normalinstalled controls and power,
interlocks which: tests + vill be conducted after the platform the platform meets required operating

has been installed. characteristics
a. Maintain water shielding over fuel

when grappled on mast.

b. Allow no fuel movement over vessel
when control rod is removed.

c. Provide fuel grapple travel limit,

d. Prevent collision v-ith fuel pool walls
and other structures.g

T
*

e. Interlock grapple hcok engagement
with hoist load and hoist up power.

f. !nsure automatic sequencing cor, trol
for transfer operation.

G
$

9 9 9
~
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2.5.6 Fuel Storage Facility,s
/ i
(,) Storage Racks are icquired for the temporary and long term storage of fuel and

associated equipment. Storage may be either wet or dry depending upon the
item being stored.

Design Description - Fuel Storage Racks

Racks pruside storage for spent fuelin the Spent Fuel Storage Pool in the
Reactor lluilding. The racks are top loading, with fuel bail extended above the
rack, and shall have a minimum (apacity of 270% of the reactor core. The rack
design preclude the possibility of criticality under normal or abnormal
conditions and maintuin a subcriticality of at least 5% Ak. The racks
arrangement and design prevents accidentalinsertion of fuel between adjacent
racks and provide adequate walei flow to prevent the water from exceeding
212 F. The racks are structurally able to niaintain a Safety Class 2 and Seismic
Category I. The racks are an Essential component performing a passive safety
fu nction.

Design Description - New Fuel Storage Rack

The new fuel and spent fuel storage racks are the same type rack in design,
construction and height. The new fuel storage racks are located in a vault. The
vault is a pit in the refueling floor that is fitted with a special cover which is in

~1

sd place when ever fuel is not being processed. The depth of the pit is such that
when fuel is racked the bail is below the cover's plane. The pit is constructed the
same as the spent fuel pool except that it contains a drain and is maintained dry.

,

The new fuel storage racks store approximately 40% of one full core fuelload.

Inspection, Test, Analyses and Acceptance Criteria

Table 2.5.6 provides a deFnition of the inspection, tests, and/or analyses and
associated acceptance enteria which will be undertaken fer the fuel storage
racks.

2.5-7 3/30/92



Table 2.5.6: Fuel Storage Racks

inspections, Tests, A.ialyses and Acceptance Criteria

Certified Design Commitment inspections, Tests, Analyses Acceptance Criteria

1. A fu!I rack is subcritical by at least 5% Ak, 1. Design documentation and records will be 1. The calculated k,s. including biases and
which includes uncertainty value and reviewed to confirm that required criticality uncertainties will not exceed 0.95 under
associated prooability and confidence neargin has been provided. As installed normal and abnormal conditions.
level. equipment will be compared to design

documentation; reconciliation analyses will
be performed i! necessary.

2. The cooling water in the spent fuel storage 2. Documentation for the as-insta!!ed racks 2. The combination of storage racks and
pool shall be under 212'F when all storage will be reviewed to confirm that adequate support structure provides adequate flow
positions are full. cooling will occur. to prevent water from exceeding 212"F.

3. The structure, its appurtenances and its 3. Inspections will be conducted of ASME 3. Existence of ASME Code required
supports, shall satisfy the ASME Class. Code required documents and the code documents and the Code stamps on the
Seismic Category and Quality Group stamp on the components. components confirms that the structure
requirements commensurate with its and components have been designed,
classification. analyzed, fabricated and examined in

[ accordance with the applicable
62 requirements.

to

as
~

O O O



ABWR oosion Document

2.5.7 Under Vessel Servicing Equipment

Design Description

1.ater. Stage 3 Item.

Inspection, Test, Analyses and Acceptance Criteria

No Tier 1 ITAAC are proix> sed for this system.

,
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2.5.8 CRD Mainenance Facility

Design Description '

|
1.ater. Stage 3 Item.

Inspection, Test, Analyses and Acceptance Criteria

No Tier 1 ITAAC are proposed for this system,

i

i

O

;

l
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2.5.9 Internal Pump Maintenance Facilityn
t s

'\J Design Description

Later. Stage 3 Item.

inspection, Test, Analyses and Acceptance Criteria

No Tier 1 ITAAC are proposed for this system.

!
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2.5.10 Fuel Cash Cleaning Facility

Design Description '

l.ater. Stage 3 ltem.

Inspection, Test, Analyses and Acceptance Criteria

No Tier 1 ITAAC are proposed Ihr this system.

O
;
l

O
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2.5.11 Plant Startup Test Equipment

Design Description

No Tier i entry for this system.

.,

O

9
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2.5.12 inservice inspection Equipment

Design Description

later, Stage 3 Item,

inspection, Test, Analyses and Acceptance Criteria

No Tier 1 ITAAC are proposed for this system.

!

|

l
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2,6 Reactor Auxiliary

2.6.1 Reactor Water Cleanup System

Design Description

The CUW system removes particulate and dissolved impurities from the reactor
coolant by recirculating a portion of the reactor coolant through a filter-
demineralizer. The CUW system is designed to process a nominal flow of 2% of
rated feedwater flow. The CLIW is designed for 87.9 kg/cm2g and 302*C.

The CUW 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 provides processed water to the reactor
head spray noule for 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 unavailable.

The suction line through the PCPil contains two motor oJ> crated isolation valves
which automatically close upon receipt of auto isolation signal from leak
detection system and upon actuation of the SLCS.The auto isolation signal from
LDS consists of the following signals:

a. Low reactor water level

b. High ambient temperature in CUW equipment rc>am (

c. High temperature differential between toe air conditioning duct and in
the CUW equipment room

-

d. High flow difTerential between CUW system suction and discharge flows

The surtion valves (containment isolation valves) are designed to isolate against
a maximum differential pressure of 87.9 kg/cm2d within 30 seconds.The
inboard valve is powered from Class 1 E Division 1 AC, while the outboard is fed
from Class 1E Division 2 AG hus.

The CUW system is classified as a aonsafety system with a major portion of the
system located outside of the primary containment pressure boundary (PCPB)
and automatically isolatable. System piping and components within the PCPB,
including the suction piping up to and including the outboard suction isolation
valve, and containment isolation valves including interconnecting piping, are
ASME Section 111, Seismic Category 1, Quality Group A. Nonsafety equipment is
designed as Nonscismic, Quality Group C. Low pressure piping in d:e filter-
demineraliter area, downstream of the high pressure block vahes,is designed n
Quality Croup D.

2.6-1 3/30/92
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The CUW system is a single closed loop system that takes suction from the
~

reactor vessel bottom head diain hne or the shutdown cooling suction line
connection to RHR loop "ll". CUW flow passes through a regenerative heat
exchanger (RHX) and two parallel nonregenerative heat exchangers (NRilX)
to two pumps in parallel .The flow is discharged to two filter-demineralizers and
returned, through the tegenerative heat exchanger to feedwater lines "A" and
"B". Each pump, NRHX and filter-demineralizer is capable of 50% system
capacity operation. See Figure 2.t'i.1 for system arrangement.

Each filter demineraliter vessel is installed in an individual shielded
compartment with prosisions for handiing filter material. Inlet, outlet, vent,
drain and other process vahrs are located outside the filter deminerali/cr
compartment in a separate shielded area together with the necessary piping and
associated equipment.

Process equipment and controls are arranged so that normal operations are
conducted at a panel from outside the vessel or valve and pump compartment
shielding walls.

Penetrations through compartment walls are designed so that they preclude
direct radiation shine.

A remote, manually operated vahe on the return :.... to the feedwater lines in
the steam tunnel prosides long tenu leakage control and reverse flow isolation
is presided by a check valve in the CUW piping.

Inspection, Test, Analyses and Acceptance Criteria

Table 2.t'i.1 prosides a definition of the instructions, tests, and/or analyses
together with assocuted acceptance criteria which will be undertaken for CUW.

,

9
2 fr2 3/30/92
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Table 2.6.1: REACTOR WATER CLEANUP SYSTEM

inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitments Inspections, Test, Anal) is Acceptance Criteria

i

1. The configuration of the CUW system is 1. Inspection of the as-built CUW 1. As-built CUW system configuration

shown in Figure 2.4.1. configuration shall be performed. conforms with Figure 2.6.1. |

2. Suction line isolation valves automatically 2. Field test will be conducted to confirm that 2. CUW isolates within 30 seconds when

isolate CUW upon SLCS actuation, and CUW willisolate upon SLCS actuation and SLCS is actuated or when feak detection j

receipt of auto isolation signal from Leak receipt of leak detection signal by applying limit is sensed by closing the primary j
!

Detection system within 30 secor*ds. a simulated signal to the isolation logic containment pressure boundary isolation

circuit. valves.

3. CUW suction valves are designed to close 3. Procurement records shall be reviewed 3. Certified documentation demonstrates that ;

against the maximum design basis and vendor to conduct shop test relating to the valves c.,a close against a maximum |
2

differential pressure. valve operability during design basis differential pressure of 87.9 kg/cm d within !

condition. 30 seconds.
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2.6.2 Fuel Pool Cooling and Cleanup System

Design Description

m m p _~ _d a_ r _ __.,m, ge,_e
by the spent lue! assembhes in the spent hiel stor age pool. It also maintains the
water quality aiul clarity by remosing (ot rosion products. lission products, and
other imposities hum the poot 'I he system also inonitois fuel pool water level
and maintains a water lesel abuse the fuel sullicient to proside shichting for
nermal buihhng ou upancy.

| The FPC system pro (ess water flows hom spent fuel storage pool through
I skinune weirs into two smge tanks. It is drawn hom the surge tanks by two

cir culating pumps ar ranged in par alici, and is subsequently dir.c harged through
a cononon heades to two lihei /deminerali<er units arranged in parailel. The
discharge water shan flows deough a conunon headcr to two heat exchangers
arranged in parallel and cooled by seat toi building coolim, water sptem, and
then returns to the spent f uel storage pool. A hypass line is piosided ar ound the
fiher/deminerali/cr pc.rtion of the sptem. Check vah'es at e prosided in the pool {
return lines to prevent the poals from siphoning in the esent of pipe rapture.
The miem (onCguration is shown in Figutc 2.6.2.

The prunary oper ational inode of the FP(; rysteiii i- .oling of the sperit fuel
pool under nor mal heat load t onditions altch m n.al ictueling operation. InO this mode, initially both pumps, both heat cubangers, and both fiher/
deminerali/cr units are used. Ilowever, as f uel decay heat decreases, only one
pump and one liher /demineraheci is used. Tin liher/deminerali/c units may
be bypassed in this mode The pool temperature is kept at or below 52'C during
this operating nu>de.

_

When the fuel poolis h aded with nune than the noinmi luel batch, the system
operatesin the maxionan heat load operating mode. Since the decay heat in this
mode exceeds the exchanged heat capacity of the FPC system heat exchangers,
RilR system heat exchangers are used to supplement the FPC system heat
( xchangers. The FPC system operates with both pumps, both heat exchangers
and both fiher/deminerali<ct units along with two RilR heat exchangers. The
pool temperature is kept at or below GWC dming this oeciating mode.

Alter an earthquake the ssstem is operated with the liber /deminerainer units
bypawed.

Normal makeup water to the spent f uel storage pool is provided by the non-
safety related condensate (NIUWC) makeup system. A backup to the normal
makeup system is also available liom the nonsafety-related suppression pool
cleanup ($PCU) system. <tdditionally, r.n emergency safety-related, scismic
category I makeup water to the spent ! bel pool is provided via the FPC system

9 connections to the residual heat r emoval (R)IR) swem ahich draws water from
the suppression pool- a safett iclated water sourcc. The segment of the FPC

205 3/30'92
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sptem piping liom the R;at niem inteil uc to the dischange of the fuel poolis
safety i ciated.

The entire FPC system with the estepuun of the filtei/demineralizers is
designM io seismic category I and quality group C st,.ndards.

-

The system t an he powered hom either nonnal of f site sources or by the on-site
power sounc.

The FPC ss stem is located in the ie.u tor building, a seismic category 1, flood and
tor nado-missile pr otected su m tuie.

The FPC spicm pumps ate inotor driven centrif ugal puinps supplying at least
3La m /br at a need of 80m. A low suction pressure at the pmnp inlet will

automatically stop that " ump. The pump is also ]n otened by an interlock for a
low pump diu harge flow. The FPC system heat exchangers are horizontal U-
tube /shell typ s , each si/cd to provide a inininnun heat transfer rate of
1.65x10" Leal /h with a cooling water intet temperature I .c;l side) of 35 C
maximum, ud the process water inlet temperature (tube side) of at least 52*C
The dlier/demim rali/c subwstem coasistso!lilter and deminerali/cr unitsand
suppor ting facilities for inecoating ofiesin, hactuhing and waste removal.

The FPC t m n v ..ludes Cono01 Room indication to allow for the monitoring
and contion um.ag design basis operational mnditions,i.e., sysicm flows,
temperatur es. un essur es, pool water level as well as valve open/close and pump
on/offindication for these instruments and coinponents shown on Figure 2.6.2,
with the exception of check v.dres and mann:d valves,

inspecticn, Test. Analyses and Acceptance Criteria

Table 2.6.2 pr ovides a definition of the inspections, tests and/or analyses
together with associated acceptance critena which will he undeitaken for the
FPC system.

O
166 3/30S 2
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Table 2.6.2: Fuel Pool Cooling and Cleanup System

inspections, Tests Analyses and Acceptance Critaria

t- Certified Desi<;n Commitment inspections Tests, Analyses Acceptance Criteria

1. The configuration of the FPC system is 1. Inspection of the as built FPC sys*em 1. As built FPC system configuration for

shown in Figure 2.6.2. configuration shan be performec' those components shown, conforms with
Figure 2.6.2.

2. FPC pump capable of delivering flow rate 2. Review of vendor design documents and 2. Instatied pump meets design flow
of 2 250 mMir against 80m differential test results ret.stig to pump performance. requirements.

head.

3. The FPC system operates when powet. J 3. FPC system functional test shall be 3. FPC system is capable of operating when

from both normal off-site and on-site performed to demonstrate operation when supp!ied by either power source.

saurces. supplied by either normal off-site power or
from the on-site pnwer Fource.

4 The FPC system mechanical equipment, 4 Procurement records and actual equipment 4 Instatied equipment meets the scrsmic

excepting filter;demineraliter is b'eilt as shall be inspected to verify applicable FPC category I requirements and quahty group

seismic category I and Ouahty Group C system components have been desigreed. C standards.

y standards. manufactured anv installed per the

[ relevant star.dards.

5. Contro1 room indicat+ons are provided for 5. Inspections shall be performed to venfy 5. The instruments are present in the control

FPC system parameters. presence of contret room indication for the room as specihed in Sect:on 2.6 2.
FPC system as descnbed in 2.6.2.

6. RHR system provides a safety-rc!atec 6. The FPC and RHR systems c mbined 6. The combined system operation transfers

makeup water source to the fuel pool. functional test shall be per.ormed by makeup water from suppression pool to
abgning the system such that RHR draws the fuel pool.
water from the suppression pool cod
discharges into the fuel pooi.
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2.0.3 Suppression Pool Cleanup System

Design Description

1.ater. Stage 3 Item.

\-

w ..

.
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"2,7 Control Panels

7,7,1 Main Control Room Panel
g

Design Description

The hiain Control lloom Panel is comprised of separate stand alone modules
(e.g. hiain Control Panel, l.arge implay Panel). Each panel module is seismically
qualified and provides grounding, and electrical independence and physical
ssparation tietween safety divisions and between safety divisions and non-
essential components and wiring.

Electrical po.ver to divisional " Vital" comp nents is from the Vital AC Contial
Power or battery of the same electrical diusion. Power to the non-essential
" Vital" unuponents is from the non-essential Vital AC Control Power or non.
essential battery.1)ivisional, non-vital components are power ed itom the
respective divisional AC Instrument Power and non-dicisional, non vital
components are powered from non-essential AC Instrument Power.

The Stain Control Itoom Panel and other main control room operator interfaces
are designed to provide the operator with information and controls needed to
safely operate the plant in all oper ating modes, including startup, refueling, safe

a

shutdown, and maintaining the plant in a safe shutdown condition.The process
to he used during the implementation stage will incorporate accepted lluman
Factor 1.ngineering (llFli) principles in implementing the hiain Control lloom
iluman System Inter face (llSI).

Inspection, Test, Analyses and Acceptance Criteria

Table 2,7.1 together with the 1)esign Acceptance Ciiteria (1)AC) in Table 3.4
defines the design process to be used for the hiain Controllloom Panel and

~

other utain control Ioom operator intetfaces.,

,

2.7- 1 3/30/92
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Table 2.7.1: Main Control Room Panels

inspections, Tests, Analyses and Acceptance Criteria
'Certified Design Commitment inspections. Tests. Analyses Acceptance Criteria

1 The Main Control Room Panels are 1. Inspection of the as-builtdesign 1. Fanels are seismically qualified and ,

seismically qualified. documentatior. and installed equipment installed. *

will be performed.

2. The Main Control Room Pancis design 2. Inspection of the as-ouilt design 2. Electrical independence, and physical
provides grounding and electrical documentation and insta!!ed equipment separation, and grounding of components
independence and physical separation will be performed. and wiring is provided.
between div.Sions and between divisions
and nondivisional components and
wiring.

3. The Main Control Room Panet components 3. Inspections of instatted equipment wit! be 3. Panel components are powered from
identified as " Vital ~ are powered from their performed. be performed. power supplies consistent with component
respective division or non-essential Vital classification and divisional assignment.
AC Control Power or battery. Non-vital
components are powered from their

[ respective divisional or non-et;antial AC
4- Instrument Power Supplies.

4. A Design and implementation Process. 4. See Table 3.6. 4. Design and implementation of the Main
directed by a dedicated Man Machine Control Room Pancis anaf other main
interface System (MMIS) Design Team. will control room operator interfaces comply
govern the implementation of the Main with the criteria defineu in Section 3 6.
Control Room Panet and other main
control room operator interfaces. Human

'
Factors Engineering principles will be
employed to provide a Human-System
Interface (HSI) for the Main Control Room ;

Panels.
!
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2.7.2 Radioactive Waste Control Panel

Design Description

No entry. Covered by licm 2.9.1,

,

1

>

2. 3 3/30/92
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2,7.3 Local Control Panels

Design Description

Later. Stage 3 ltem.

Inspection, Test, Analyses and Acceptance Criteria

No Tier ! ITAAC are proposed for this system,

!

O

,

k
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2.7.4 Instrument Flacks

Design Description

later. Stage 3 Item.

Inspection, Test, Analyses and Acceptance Criteria

No Tier 1 ITAAC are ptoposed for this system.

2.7- 5 l'30/92
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2.7,5 Multiplexing System

Design Description

Later. Stage 3 Item.

|

|

|

l
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i
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2.7,6 Local Control Boxn
Design Description

later. Stage 3 Item.

Inspection, Test, A.*eslyses and Acceptance Criteria

No Tier i ITAAC are proposed for this system.
e

.

.

_

4'
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2.8 Nuclear Fuel

2.8.1 Nuclear Fuel

Fuel design Ihr the AllWR is not within scope of the certified design. It is-

intended that the specific fuel to be uti',iecd in any facility which has adopted the
certified design be in conipliance with U.S. NRC approved fuel design criteria.'

This sirategy is intended to perinit future use of enhanced /irnproved fuel
designs as they becoine available. 'clowever, this approach is predicated on the
assuinption that future iuci dnigns will be extensions of the basic fuel
technology that has been developed for boiling light water r eactors. Key
characteristics of tl.is establishcd !!WR fuel technology are:

'

a. Sintered uranitun ovde iuel pellets
;

b. Zirconium based (or equiva'ent) fuel (ladding

All material selected on the basis ofIlWR operating conditionsc.

1 d. Multi-rod fuel btoriles in an N lattice l

|
|

Zir(onium based (or equivalent) fuel channels which preclude cross-| e.
' flow in the core region

f. Fuel bundle inlet orificing to control bundle flow rates, core flow
distribution, and reactor coolant hydraulic characteristics

i

The fbilowing is a summary of the principal requirements which must be met by
the fuel supplied to any facility utilizing the certified design.

[ General Criteria

NRC-approved analytical models and analysis procedmes are applied.1

b. New design features are included in lead test assemblies. ,

!

c. The generic post-irradiauon fuel examination program approved by
NRC is maintained.

Thermal Mechanical

,
T".ie fuel des.gn thermal-mechanical analyses are performed for the following

I '
conditions:

Either worst tolerance assumptions are applied or pr obabilistic analysesa.
,

| are performed to determine statistically bounding results (i.e., upper
9.W confidence).

2.8 1 3/30/92
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b. Operating conditions are taken to bound the comlitions anticipated
during normal steady-state operation and anticipated operational
occur r ent:es.

The fuel design evaluations are preformed against the following criteria:,

t

'

The fuel rod and f uel assembly component stresses, strains, and fatiguea.
life usage do not exceed the material ulthnate stress or strain and the
thermal fatigue capacity.

b. Meclnnical testing is perforined to ensure that loss of fue.1 rod and
assem t>ly component mechanical integrity will not occur due to fretting
wear.

The fuel rod and assembly component evaluations includec.

consideration of metal tl';nning md any associated temperature
increase due to oxidation md thc buildup of corrosion products to the;

extent that these influence the material properties and structural
strength of the com'>onents.

d. The fuel rod internal hyd ogen content is controlled during
manufacture of the fuel rod consistent with ASTM standards,

c. The fuel rod is evaluated to c nsur e that fuel rod or channel bowing does
not result in loss of fuel rod mechanical integrity due to boiling
transition.

f f. l.oss of fuel rod mechanical integrity will not occur due to excessive
l cladding pressure loading.

g. The fuel assembly (including channel box), control r od and control
rod drive are evaluated to assure control rods can be inserted when
required. These cuduations consider the efTect of combined Safety
Shutdown Earthquake (SSE) and 1.oss-of-Coolant Accident (l.OCA)
loads.

h. l.oss of fuel rod mechanical integrity will not occur due to cladding
collapse into a fuel column axial gap.

i. l.oss of fuel rod mechanical integrity will not occur due to pellet-
cladding mechanical interaction.

NucIcar

A negative 1) oppler reactisity coellicient is maintained for any| a.

operating condition.

O
2 8-2 3/30/92
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b. A negauve core moderator void s cartisity (ortlitient iesulting from
boiling in the active flow channels is maintained for any operating
conditions.

c. A negative moderator temperature coeflicient is maintained above hot
standby.

d. For a super prompt uitical teactivity insertion accident originating
hom any oper ating conditions, the net prompt teactivity feedback due
to prompt heating of the moderator and fuelis negative,

A negative power cocincient, as determined by calculating the reactivityc.

change, due to an inciemental power change from a steady-state base
power level,is inaintained for all operating power levels above hot
standby,

f. The plant meets the (old shutdown margin requirement.

g. The effective multiplication factor for fuel designs stored under normal
and abnormal conditions is shown to meet fuel storage limits by
demonstrating that the peak uncontrolled lattice k-infinity calculated in
a normal scactor core configurations meets the limits for the storage
racks.

Hydraulic

Flow picssure drop characteiistics are included in the calculation of the
Operating 1.nnit MCI R.

Ikcause of the channeled configuration of IlWR fuel assemblics, there is no
bundle-to bundle cross -Ilow inside the core, and the only issue of hydraulic
compatibility of various bundle types in a core is the bundle inlet flow rate
variation and its impact on margin-to thermal limits. The coupled thermal.
hydraulic-nuclear analyses performed to determine luct bundle flow and power
distribution uses the various bundle pressure loss coellicien's to detennine the
flow distribution icqmred to maintai . a total core pressure drop boundary
condition to be applied to all fuel handle. The margin to the thermal limits of
each fuel bundle is determined using this consistent set of calculated bundle
lir,< and pmccr.

Incpection, Test, Analyses and Acceptance Criteria

Tabk 2.8.1 provides a definition of the inspections, tests, and/or analyses
together wit!' associated acceptance criteria which will be undertaken for the
fuel that will be proposed for the facility.

2.8 3 3/30/92
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Table 2.8.1: 19uclear Fuel

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections. Tests. Analyses Accepiance Criteria

1. The proposed fuel design will meet the 1. The fuel design process and 1. Fuel de:ign is compatible with the design
general, thermal- hydrau8ic, nuclear and documentation will be reviewed for criteria approved for the certifed design.
hydrau.ic criteria approved for the certified evidence of compliance with design
design _ criteria.
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2.8.2 Fuel Channel

Design Description

later. Sta"e 3 Item.

.

O

_

O
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2.8,3 Control Rod

O,Design Description

Control rod design for the AllWR is not within scope of the certified design. It
is intended that the specific contiol rod to be utilized in any facility which has
adopted the certified design be in compliance with U.S. NRC approved control
rod design criteria. This strategy is intended to permit future use of enhanced /
improved control rod designs as they become available. However, this approach
is piedicated on the assumption that future control rod designs will be
extensions of the basic technology that has been developed for hght water
rcactors. Key characteristics of this established liWR control rod technology are:

Control rods perform dual functions of power distribution shaping anda.

reactivity control.

b. The control rod has a cinciform cross sectional envelope shape.

The control rod has a coupling at the bottom lor attachment to thec.

control rod drive.

d. The control rod has an upper bail handle for transporting.

The cruciform cr oss section contains neutron poison n.aterials whichc.

are either contained within or as part of the control rod structure.

| The following is a sununary of the principal s equirements which must be met by
I the control rod supplied to any facility utilizing the cer tified design.
,

| General Criteria

The control rod stresses, strains, and cumulative fatigue shall bea.

evaluated to not exceed the ultimate stress or strain of the material,

b. The control rod shall be evaluated to be capable ofinsertion into the
core during all modes of plant operation within the limits assumed in

| the plant analvses.

The material of the contro! rod shall be shown to be compatible withc.

the reactor environment.
!

d. The reactivity worth of the control rod shall be included in the plant
cor e analyses.

l. cad Sun cillance program shall be implemented if a change in designi c.
| features such as new absorber Inalerial or str uctural material not

previously used in reactor cores could impact the function of the
control r od

28G 3/30/92
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inspection, Test, Analyses and Acceptance Criteria

Table 2,8.3 nosides a definition of the inspection, tests, and/or analysesi
together with associated acceptance uiteria which will be undertaken for the
control iod that will be inoliosed for the facility.

0

2.6-7 1'30|92
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Table 2.8.3: Control Rod

inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment Inspections. Tests. Analyses Acceptance Criteria

1. Control rod design is compatible with the 1. The control rod design process and 1. Control rod design is compatible with the

design criteria approveo for the certified documentation wi!I be reviewed for design criteria approved for the certified

design. evidence of compliance riith design design.

criteria.
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2.9 Radioactive Waste

2.9.1 Radwaste System

Design Description

I.ater. Stage 3 Item.

O
V

.

'
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2.10 Power Cycle

2.10.1 Turbine Main Steam System

Design Description j

The main ste.un (MS) system supplies steam generated in the reactor to the
turbine. This Tier 1 entry addresses that portion of the MS that ranges between,
but does not include, the outermost containment isolation valves and the
turbine stop vah es.

The MS is not required to ef fect or support safe shutdown of the teattor or to
i

perform in the operation of rector safety features; however, the MS is designed: |

To comply with applicable codes and standards in order toa.

acconnuodate operational stresses such as inter nal pressur e and
dynamic loads without risk of failmes and consequential releases of
radioactivity in excess of the established iegulatory limits.

b. To acwnunodate nor mal and abnor mal environmental limits.

To assur e that failures of nonseismic category I equi unent orc. l
structures, or pipe cracks or breaks in high or moderate piping in the
MS will not preclude functioning of safety related equipment or
structores in the plant

d. With suitable access to permit in-service testing and inspections.

The basic MS configuration is shown in Figure 2.10.1. The main steam piping
consists of four lines from the outboard main steam line isolation valves to the
main turbine stop valves.The header arrangement upstream of the urbine stop
valves allows them to be tested on-line with minimum load reduction and also
supplies steam to the power cycle auxiliaries, as required.

Inspection, Test, Analyses and Acceptance Criteria

Table 2.10.1 prm + s a definition of the inspections, tests, and/or analyses,
together with au ~ iated acceptance criteria which sill be undertaken for the MS

l system.

!-

|

|
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Table 2.10.1:

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment Inspections. Tests, Analyses Acceptance Criteria

1. Failures of nonseismic category 1 1. Visualinspection of MS will be performed. 1. Confirmation that related systems or
structures are in the vicinity or they areequipment or structures, or pipe cracks or

breaks in high or moderate piping in the protected from failures in the nonseismic

MS will not preclude functioning of safety portions of the MS.

related equipment or structures in the
pisnt.

2. Access is provided for inservice testing and 2. Visual inspection of MS will be performe-J. 2 Confirmation that required inservice
inspections can be accomplished.inspections.
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2.10.2 Condensate Feedwater and Condensate Air Extraction System

Design Description

The condensate feedwater and cond mate air cxtraction system (CFDWA)
consists of two subsystems, the condensate and feedwater system and the main
condenser evacuation system (MCES).

Condensate and Feedwater System

Design Description

The function of the condensate and feedwater system (CFS) is to receive
condensate from the condenser hotwells, supply condensate to the cleanup
system, and deliver high purity feedwater to the reactor, at the required flow
rate, pressure and temperature. Condensate is pumped from the main
condenser hotwell by the condensate pumps, passes ihrough the feedwater
heateis to the feedwater pumps, and then is pumped through the high pressure
heaters to the nuclear steam supply system.

The CFS boundaries considered here extend from the main condenser outlet to
(but not including) the second isolation vahe outside the containment. The
CFS consists of the piping, valves, heat exchangers, controls and

h instrumentation, and the associated equipment and subsystems which supply the
reactor with heated feedwater in a closed steam cycle utilizing regenerative
feedwater heating.

The CFS does not serve or suppor t any salcty function and has no safety design
basis. System analyses show that failme of this system cannot compromise any
safety-related systems or prevent safe shutdown.

-

Portions of the system that are radioactive during operation are shielded with
access control for inspections.

l.catage is minimi<ed with we ided construction used wherever practicable.

Relici discharges and operating vents are channeled through closed systems.

Operational system redundancy is provided with respect to feedwater heaters,
pumps, of Control valves by using multi-string arrangements and provisions for
isolating and hypassing equipment and sections of the system.

The majority of the condensate and feedwater piping considered in this section
is located witlun the turhine building which contains no safety-related
equipuu ni oi systems. The por tion which connects to the second isolation valve
outside the containment is located in the steam tunnel between the turbine and
reactor buildings. This portion of the piping is analyzed for dynamic effects
from postulated events and saletv-iclief valve discharges.

2 10-4 3/30/92
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The entit e splein piping is .uialueil for wate hannner loa <ls that couhl
potentially sesult froin anticipateil flow transients.

Inspection, Test, Analyses and Acceptance Criteria

Table 2.10.2a piosities a ticlinition of the inspections, tests, arul/or analpes,
together with associate (! at teptain e (riteria whit h will be unticitalen foi the
CFS s "in.
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Table 2.10.2a: Condem er Feedwate <$ m

inspections, Tests, Analyses amf Ace wm -

Certific6 Desip Commitment inspections, Tests. Anale.. Acxatme Criteria

1. The CFS will be analyzeo to shoiv that i. Revicw failure analysis den j As-built conditions a a same as ;*e design

system iailure wil! not compr :, mise piant assumptions with respect to as-Ouilt assumptions used in the analysis.

safety. condition.

aal inspsetion ci CFS wili be perfum3d. 2. '/he as built CFS prov; des shie: ding and
2. The CFS will be provided with shielding 2. t

access ccotrol.I and access control.

3. CFS leakage will be minimized by use of 3. Woal inspection CFS will be pcr.ormed. 3. Weided construction utilized as designed.'

welded ccnstruction wherever practicable.

4. CFS retief valve discharges and operating 4 Visualinspection of CFS will be pe. formed. 4. Relief valve discharges and operating vent
lines are routed a3 required by certifiedi

| Vents will be channeied ti. touch c!osed
design. ,

| systems

5. The CFS will operate with a feedwater 5. Simulated signals to verify operational .
CFS remains operational.

heater, pump or control valve out-of- status maintained. j
j

service.u

2
6 6. Failures of nonseismic category I 6. Visualinspection of CFS will be performed. 6. No safety related systems or structures are

in the vicinity or are protected from fa.fureequip.aent or structures. or pipe cracks and in the nonseismic portions of the CFS.breaks in high- or moderate piping in the
CFS will not preuude functioning of safety
related equipment or structures in the
plant.

7, The CFS will be ana yzed for potentia! 7. Review water hammer analysis design 7. As-built conditions are same as the riesign

water hammer loads. assumptions with respect to 1s-t'uilt assumptions used in the analysis.

condition.

M
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r . Main Condenser Evacuation System

Design Description
!

Noncondensaole gases are removed from the power cycle by tiu main condenser-

) evacuation system (MCES) The MCES removes the hydrogen and oxygen
produced by the radiolysis of w2ict in the reactor, and other power cycle
noncondensaole gases, and exhausts them to the offgas system during plant
power operation, azul to the turbine huihling compartment exhaust system at
the beginning of each stnt up.

The MCES does not serve or ,apport any safety function and has no safety design
basis.

-

The MCES is designed to quality group D.

The MCES is illustrated in Fiqure 2.10.2 The system : onsists of two 100% ,

capacity, double stage, steam jet air ejectors (SJ AE) units (complete withq
intercondenser) for powe; plant operation, and a mechanical vacuum pump for

- use during startup. The last stage of the SJAE unit is normally in operation and
the other is on standby

.

Steam supph to the second stage ejector is maintained at a minimum specified
flo.e rate to ensure adequate dilution of the hydrogen and prevent the affgas

:l from reaching the flanunable limit of hydrogen.t

- Steam pressucc and (low is continuously monitored and controlled in the ejector "

ste:un supply lines. Redundant pressure controller' sense steam pressure at the
_

second stage inlet and modulate the steam supply control valves upstream of the
air ejectors. The steam flow transmitters provide inputs to logic devices. These
logic devices provide for isolating the oiTgas flow from the air ejector unit on a [
two-out-of-three logic, should the steam flow drop below acceptable limits for
offgas strean, dilution.

The vacuum pump exhaust stream is discharged to die turbine building3

'_ compartment exhaust system which provides for radiation monitoring of the ,

system ellluents prior to their release to the monitored vent stack and the
atmosphere.

- e

The vacuum pump is tripped and its discharge valve is closed upon rocciving a
main steam high-high radiation ugnal.

Inspection, Test, Analyses and Acceptance Criteria
K

Tahic 2.10.2h provides a definition of the inspection 3, tests, and/or analyses,
together with associated acceptance criteria which will he undertaken for the

O MCES system.

'

2.10 7 3/30/92
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Table 2.10.2b: Main Condenser Evacuation System

inspections, Tests, Analyseshnd Acceptance Criteria

Certified Design Commitment ' Inspectiras, Tests, Analyses Acceptance Criteria

1. The offgas will be prevented from reaching 1. Tests will be conducted using sime!:ted 1. "onfirmation that the system isolates

a flammable limit of hydrogen. signals to the SJAE flow control system. before fiammability limits are reached.

2. Radioactive releases will be maintained 2. Tests will be conducted using simulated 2. Confirmation that the system isolates as

within established limits. signals to the vacuum pump isolation required to limit releases.
system.

!
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2,10,3 Heater Drain and Vent System

Design Description

No Tier 1 entry for this s. stem.

-.

O
2.10-10 3/30/92
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2.10.4 Condensate PurifK5 tion System

N Design Description

The condensate purification system (CPS) perifies and ticats the condensate as
required to ,uaintain scactor feedwater purity, using filtration to remove
corrosion products, ion excitange to remove condenser leakage and other
impurities, and water treatment additions to minimi/c corr osion/crosion
releases in the power cycle.

The CPS does not serve or support any safety lunction and has no safety design
basis.

The CPS is designed to quality group D.

The CPS consists of full flow high elliciency particu! ate fihers followed by full
flow deep bed demineralizers.

Shiciding is provided for the CPS.

Vent gases and other wastes from the CPS are collected in corurolled areas and
sent to the radwaste system for treatment and/or disposal.

The CPS is located in the tur bine building and piping or equipment failures will

O)
not effect plant safety.

%
Inspection, Test, Analyses and Acceptance Criteria

Table 2.10A prosides a definition of the inspections tests, and/or analyses,
together with associated acceptam.e criteria which will he under aken for the
CPS system.

,

l

i
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Table 2.10.4: Condensate Purification System
I

Inspections, Tests, Analyses and Acceptance Criteria

Certifited Design Commitment inspections. Tests, Analyses Acceptance Criteria

1. Shielding will be provided for the CPS, 1. Visualinspection of the as-beilt CPS will be 1. Instelled equipment is shielded in
performed. accordance with certified design.

2. NO safety related equipment will be in the 2. Visualinspection of ~ e as-built CPS will t'e . 2. Equipment is located as specified by

vicinity of:the CCS. performed. certified design.

3. CCS wastes will be co!!ected in controlled 3. Visualinspection of the as-built CPS wili be 3. Compliance with certified design

, areas. performed. commitment.
I
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.

2.10.5 Condensate Filiter Facility

Design Description
L
. No entn, . Coscred b.v Item 2.10 4.

'4

_
-

_

a
.

-

-
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i
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_
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2.'i0.6 Condensate Domineralizer'

!
'

Design Description

No entrv. Covered by item 2.10.4.

O

O
2.10 14 3/30/92
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n 2,10.7 Main Turbine

I(G Design Description,

,

The main turbine generator system (TGS) converts the energy in stea,n from the
nuclear steam supply system into electrical energy.-

The TGS does not serve nor support any safety function and has no safety design
basis. The TGS is, however, a potential source of high energy mis'les that could !

damage safety related equipment or structures.

*

The TGS is designed to prevent overspeed and thus mininu/.e the possibility of
high energy missile generation fro:n TGS mocing parts.

The following component redundancits are employed to guard against
overspeed:

a. Main stop valves / Control valves
4

b. Intermediate stop valves / Intercept valves (ClVs)

c. Primary speed control /Itackup speed control

d. Fast acting solenoid valves /Erm rger:cy trip Huid system (ETS)
A
k, Speed convol/Overspeed trip /llackup overspeed trip.c.

The TGS is enclosed within the turbme building which contains no safety related
equipment or structures. The turbine generator is orientated within the turbine
building to be inline with the reactor and control buildings to minimize the;

potential ihr any high energy TGS generated missiles from damaging any safety
related equipment or structures.

Inspection, Test, Analyses and Acceptance Criteria

Table 2.10.7 provides a deOnition of the inspections, tests, and/or analyses,
'

together with associated acceptance criteria which will be undertaken for the
i TGS.

|
|

r

,

\

l
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Table 2.10,7: Main Turbine Generator System

inspections, Tests, Ana!yses and Acceptance Criteria

F <tified Design Commitment inspections Tests, Analyses Acceptance Criteria

1. The TGS will be designed to prevent the 1. Visualinspection of the installed 1. Design provisions to prevent overspeed
turbine generater rotor from exceeding the equipment together with simulated testing are in place.
design overspeed with redundant of the as-built overspeed protaction
instrumentatinn, controls and valving such systern.

that a single faiiure of any component wilt
not cause the rotor speed to exceed its
design value.

2. The turbine bu;lding will contain no safety 2. Visualinspection of the as built turbir:e 2. Turbine generator arrr.ngements per
related equipment or structures. The building and plant arrangements. approved plan' design.
turbine generator wili be orientated to
minimize the potential for low trajectory
higia energy TGS missiles from damaging
safety related equipment or structures.

"
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2.10.8 Turbine Control System

Design Description

No entry. Covered under liem 2.10.7.

O

4

9
2.10-17 3/3W92
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2.10.9 Turbine Gland Steam System

Design Description

The turbine gland scaling sptem (TGSS) prevents the escape of radioactive
rteam from the turbine shaft / casing penetrations and valve stems and prevents
air inleakage througe sabatmospheric turbine glands.

The turbine gland scaling svstem consists of a sealing steam pressure regulator,
scaling steam header, a gland steam condenser, with two full capacity exhaust
blowers and the associated piping, valver ar iinstrumentation.

The TGSS does not serve or support any safety function and has no safety design !
hasis.

The TGSS is designed to quality group D.

The outer portion of all glands of the turbine and main steam valves are
connected to the gland steam condenser which is maintained at a slight vacuum
by the exhauster Hower. During plant operation, the gland steam condenser
and one of the t .o installed 100% capacity motor-driven blowers are in

i

operation. The exhauster blower to the turbine building compartment exhaust {
system effluent stream is continuously monitored prior to being discharged.

During nonaal operation the steam seal header is supplied from the main steam O '1|path. TI e auxiliarv steam system provides a 100% steam supply backup when
high radiation levels are detected in the blower exhaust or the main steam path
source (s) are unavailable.

Relief valves on the seal steam header prevent excessive seal steam pressure.

Inspection, Test, Analyses and Acceptance Criteria

Table 2.10.9 provides a definition of the inspecuans, tests, and/or analyses,
together with associated acceptance criteria which will be undertaken for the
TG5S.

O
2.10-18 3/30/92
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Table 2.10.9: Turbine Gland Steam System ;

' Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment Inspections, Tests. Analyses Acceptance Criteria
i

1. Radiological releases wi!! bo maintained 1. Visualinspection of the installed 1. System switches to auxiliary steam as
within established limits. equipment coupled with a site specific required to limit radiological releases.:

~

radiological analysis and simulated
signals to verify that system switches to
auxiliary steam on high radiation levels.
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[ 2,10.10 Turbine Lubricating Oil Systemo

!' Design Description

| No Tier 1 entry for this system.

!

l'
> ,

|

|
|
|

|
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2.10.11 Moisture Separator Heater

-N .
Design Description i

No Tier 1 entry for this system.

)
!
i

|

,

\

|
|

|

O
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2.10.12 Extraction System

Design Description

No Tier i entry for this sys;em.

..

O
.

w

'I

O
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2.10.13 Turbine Bypass System'

g
t

\ Design Description
1

The turbine bypass system (TllS) prosides capability to discharge main steam
from the reactor directly to the condenser to minimize step load reduction
transients effects on the reactor coo! ant system. The system is a'so used to ;

discharge main steam during reactor hot standby and coo'down operanons. j

The TilS does not serve or support any safety function and has no safety design
basis.

There is no safety-related equipment in the sicinity of the TilS. All high energy
lines of the TilS are located in the turbine building and no failure cd high energy
lines in the TilS will affect safety r elated equipment.

The TilS consists of a three valve chest that is connected to the main steam lines
upstream of the turbine stop valves, and of three dump lines that connect
separately each regulating valve outlet to one condenser shell. The system is
designed to bypass nominally 33% of the rated main steam flow directly to the
condenser.

The TilS,in combination with the icactor systems, provides the capability to
shed 10% of the turbine-generator rated load without reactor trip.

i G Inspection, Test, Analyses and Acceptance Criteria

Table ').10.13 provides a definition of the inspections, tests, and/or analyses,
together with associated acceptance criteria which will he undertaken for the
TilS.

,
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Table 2.10.13: Turbine Bypass System

inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections, Tests, Analyses Acceptance Criteria

1. Failure of high energy lines in the TBS will 1. Visual inspection of the installed TBS will I. Confirmation that high energy line breaks

not affect safety related equipment. ' ba conducted. w31 not jeopardize any safety-related
equipment.
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2.10.14 Reactor Feedwater Pump Driver

' Design Description

No cotry. Covered under item 2,10.2,

I

I

I

|

|
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2.10.15 Turbira Auxiliary Steam System

Design Description

No Tier 1 entry for this system.

.

_

.

O
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2.10.16 Generator

Design Description

No entry. Onered under licm 2.10.7.

N

O

.

k

>
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2,10.17 Hydrogen Gas Cooling System

Design Description

No Tier 1 entry for this system.
t

k
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_
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2.10.18 Generator Cooling Systera

Design Description

No Tier 1 entry for this syston.
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2.10.19 Generator Sealing Oil System

Design Description

No Tier i entry for this system.

_

O

u

O
2.10 30 3/30/92
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2.10.20 Exciter

Design Description !

|
No Tier 1 entry for this ss. stem. 1

. ,
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2.10.21 Main Condenser

Design Description '

The main condenser (MC) is designed to condense and deacrate the exhaust
steam from the main tuihine and uoside a heat sink for the turbine hypasst
system.

The main rondenser does not serve or support any safety function and has no
safety design basis. It is however, designed with necessary shielding and
controlled access to protect plant personnel fiom radiation.

The main condenser is a multi shell type deacrating unit with a shell located
directly hencath each of the low pres:.-ure turbines. Each shell Sas tube hundles
through which circt lating water flows The condensing steam is collected in the
condenser hotwells (the lower shs il portion) which pnnide suction to the
condensate pumps

Since the main condenser operates at a vacuum any leakage is into the shell side
of the main condenser. Tuheside or circulating water inleakage is detected by
measuring the conductisity of sample water extracted I cath the tube hundies.
In addition, conducthity is continuously monitored at the discharge of the
condensare pumps and alarms prtnided in the main control room.

In all operational modes the condenser is at cacuum and consequently no
radioactive releases can occur. Loss of vacuum sequentially leads to control
room alarm. turbine trip and eventually hypass and main steam isolation valve
closure to prevent condenser overpressurization. Additionally, to avoid a
turbine trip on high condenser hack pressure reactor recirculation runback is
automatically initiated and, on a site specific liasis setting, on a r.ombination of
high condenser b $ckpressure and loss of a circulating water pump.

Ultimate overprotection is panided by rupture diaphragms on the turbine
exhaust hoods.

The instrumentation and control feaunes that monitor the ptrformance to
ensure that the condenser is in the c orrect operating mode include:

a. Hotwell water lesel.

Automatically controlled within pre 3ct hmits. During normal full load
operanon with nominal hotwelllevels that main condenser provides a 1
minute active condensate storage volume and has a two minute suige
capacity. At minimum normal operating hotwell water level, and
normal iull load condensate flow rate, the condenser punides a 2
minute minimum hold up time for N-16 decay.

O
2.10 32 3/30/92
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b, Condenser In essui c. w

Rey overall perfonnant c indicator that ininates ahn ms and trips at -

}n eset les elt

l.ow }nessure turbine exhaust hood temperature.c.

Automatically mitiates tut hine exhaust water sprays to }notect the =

turbine.
.

d. Inlet amt outlet cuculating water temperatur e.
-

Monitors penormance only.
_

.

c. Conductinty within the t ondenser and at the disch.uo,e of the
condensate inunps. -

'

E

Initi nes al.a ms at pr eset lesels.
-

The nunn condensei potential f oi flooding is less than the CWS and
consequentiv floodire, protection is the s;une as the cuculating water ssstem z

(CWS) (2.10.23). Condensei piewure indicator s aie louted above any potential
fiood level.

,_

Sprav pipes and baliies are designed to prote(t the main condenser internals ;
from high energy flow mputs.

Hydrogen buildup during operation is provided bv continuous evacuation of the
' main condenser. Hydiogen sources .uc culuded during shutdown.

Inspection, Test, Analyses and Acceptance Criteria -

Table 2.10.21 piondes a definition of the inspections. tests. and/or analyses,
together with associated acceptance criteria whic h will be under taken for the
MC

_

.
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Table 2.10.21: Main Condenser

!nspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections, Tests, Aialyses Acceptance Criteria

1. Overpressurization of the condenser will 1. Tests will be performed usi ig simulated 1. System isolation occurs.
be prevented by condenser iso |ation from signals to verify that the system i[olates.
high energy sources. j

2. Condenser pressure indicators and 2. Visualinspections of the as built system 2. Installed equipment is in comoliance with
transmitters will be located above any will be conducted, the desigr. commitment.
potential flood levels.

3. Shielding and controlled access shall be 3. Visualinspections of the as built system 3. Installed equipment meets the shielding
provided for the main condenser system. will be conducted. and access control provisions of the

certified design.

N
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'

2.10,22 Off Gas System

Design Descriptionw

Later. Stage 3 liem.

i

V

'
'

s

I

l

.
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2.10.23 Circulating Water System

Design Description

The circulating water system (CWS) prosides a continuous supply of cooling
water to the main condenser to temove the heat rejected hv the turbine evcie
and auxiliary systems.

The CWS does not serve or support any safett function and has no safety design
basis.

To prevent flooding of the turbine building, the CWS is designed to
automatically isolate in the esent of gross system leakage. The circulating water
pumps are tripped and the pump and condenser valves are closed in the event
of a system isolation signal from the condenser area high high level switches. A
condenser ar ea high level alaun is provided in the conual room.

,

| A reliable logic scheme wi'l be adopted to minimize potential for spurious
I isolation trips (e.g. 2 out of 3 logic)_ i

The CWS is designed and runstructed in accordance wnh Quality Group D
specifications..

The CWS consists c.f the following components:

a. Intake screens located in a screen house

b. Pumps

c. Condenser water boxes,

d. Pipmg and valves

c. Tube-side of the main condenser

f. Water-box fill and drain subsplem

Figure 2.10.23 is t simplified system diagram shov,ing major system components.

Inspection, Test, Analyses and Acceptance Criteria
'

Table 2.10.23 provides a definition of the inspections, tests, and/or analyses,
rogether with associated acceptance criteria which will be undertaken for the
CWS.

O
2.10 36 3/30/92
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Table 2.10.23: CIRCULATING WATER SYSTEM

inspections, Tests, Analyses and Acceptance Criteria
;

Certified Design Commitment inspections, Tests, Analyses Acceptance Criteria

l. Flooding of the turbine building will be 1. Visualinspection of the installed 1. System isolates upon receipt of an>

prevented by CWS isolation in the event of equipment coupled with the analyses of isolation signal..
gross system !cakage. the leakage / flooding characteristics of the

as built CWS will be performed using
simulated signals to verify system isolates
on high level.

i
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2.10.24 Condensor Cleanup Facility

Design Description

No Tier 1 entry for this system.

O

-

19

O
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2.11 Station' Auxiliary
'

2.11.1 Makeup Water System (Purified)

Design Description

1,ater. Stage 3 Item.

.

|

| \
l

-

(

| )

|
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2.11.2 Makeup Water System (Condensato) '

Design Description

1.atea. Stage 31 tem. '

O

.

'

G
-
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2.11,3 Reactor Building Cooling Water System

Design Description,

The reactor building cooling water RCW system distributes cooling water during
various plant operating modes, as well as during shutdown, and during post-
1.OCA operation of the various safety systems. The system remoses heat from
plant auxiliaries and transfers it to the ultimate heat sink (UllS) via the reactor
senice water (RSW) system. The RCW removes heat from the ECCS equipment
including the emergency diesel generators during a safe teat tor shutdown
cooling function. |

The RCW ssstem is designeri to perform its required safe reactor shutdown
cooling function f ollowing a postulated loss of coolant accident / loss of olhite
power (LOCA/l OOP), assuming a single active failure in any mechanical or.

electrical RCW subsystem or RCW suppor t system. In case of a failure which

| disables any one of the three RCW dhisions, the other two divisions meet plant i

safe shutdown requirements, including a 1.OCA or a loss of offsite power, or
both.

Redundant isolation valves ar e ahic to separate the essential portions of the RCW
cooled components f rom the nonsaf ety-r ebted RCW cooled components during
a 1.OCA, to assure the integrity and salcty functions of the safeiv related parts of
the system. The isolation valves to the nonessential RCW system are
automatically or remote-m:mually operated and their positions are indicated in
the main conu ol room.

Each RCW disision includes two pumps which ci.culate RCW through the
various equipment cooled by RCW and through tln ce heat exchangers which .

transfers the RCW heat to the UllS via the RSW.

Each RCW dhision hiain Control Room (NICR) instrument indication includes
main loop surge tank level, main loop r diation and Rif R llX llow anda

temperature. NICR controlincludes all h!O\"s and AO\"s shown on Fig. 2.113
'

Normal surge tank h!UWP makeup is automatic or htCR controlled.

The three RCW train configurations are shown on Figure 2.11.3. The RCW
system prosides three similar comp!cte trains, A,11 and C which are mechanically

,

and electrically separated. The RCW pun"n and valves for cac h RCW dhision is'

supplied electrical power from a diiTeren: division of the ESF power system,

The RCW ASNIE code classifications for diilerent portions of the system are
indicated on Figure 2.1 L3mc The safety related portions of the RCW divisions

3

are designed to Seismic Categon I and Quahty Gr oup C and arc located Seismic
Category I structures.

During various plant operating modes, one RCW water pump and two heat
exchangers are normallv operating in each division. Flow balancing provisions
are included within each RCW dhision.

2.11 3 3|3032
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Pump design parameters are:

RCW A/11 RCW C

Design pressure (psig) 200 200

Design temperature (*F) 158 158

Discharge flow rate (gpm/ pump) 2 5,700 2 4,800

Pamp total head (psig) > 80 > 75

66 2 42E litu/h2 45E litu/hHeat exchanger capacities are cach:

Connections to a radiation monitor are provided in each division to detect
radioactive contamination resulting from a tube leak in one of the RHR
exchangers, fuel pool exchanger s, or other exchangers.

The RCW pumps and heat exchangers are located in the lower floors of the
control building. The equipment cooled by the RCW divisions are located in the
reactor building, turbine building, and radwaste building, as stated on Figure
2.11.3a c. Tables 2.11.3.2h.c.d show which equipment receives RCW flow during
various plant operating and emergency modes. The tables aho indicate how
many heat exchangers are in service in each mode.

During normal plant operation, RCW flows through equipment which is
normally operating and requires cooling and all ECCS equipment, except RHR

; heat exchangers and ESF diesel generators as shown by open or closed valves in
Figure 211.3

If a I.OCA occurs, a second RCW pump and third heat exchanger in each loop
are placed in service. Automatic or remote operated isolation valves will separate
the RCW for the 1.OCA required safety equipment from the nonsafetprelated
equipment,if a RCW surge tank low water !ctel signal occurs. The primary
containment RCW isolation valves automatically close if a LOCA occtas.

After a I.OCA, the following sequence will be followed:

If the nonsafety poinon of RCW is available to the instrument air /a.

senice air (IA/SA) compressors, the CRD pumps and GUW pumps,
RCW llow to these nonsafety components shown on Figure 2.11.3 is
maintained. Flow is automatically shutoff to other non-essential
equipment after the I.OCA.

b. If the operator determines after the !.OCA, from essential RCW
instrumentation, that the integrity of the non-safety RCW system to the

,

| above mentioned compressors and pumps has been lost he can shut the
! remote operated nonessential isolation valves shown in Figure 2.11.3.

!

| 2.11 4 T30/92
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If the surge .mk water Icselic.u hcs a low level, with or without 1.OCA,itulicating
[ loss of waici ont of the RCW svstem, isolation takes in the supply a:ul icturn
\ - piping to the nonessential equipment will automatically close, including the.

compressors aint pumps mentioned abuse. Without 1.OCA and wah low surge
tank st.uulpipe wak r les el, all running RCW pmnps trip. For post LOCA. both
RCW pumps continue runmng with low surge tank st.uulpipe water level.

The RCW RSW heat cu banger design hash comliuon o(curs during post-
1.OCA cooling of the contaimnent via the RHR heat eu h,mgers.

The RCW pumps have the flow < apacity to deliver requi cd flow to the I.CCS
eqmpmera in cach division ami the above mentioned compressois arul pumps if.

the isolation xahes cannot br dosed.,

After a IJ )OP. the RCW pumps isolation vahes and their control logic are
automatica!h powried in the emetgrno dicscl genciator s.

A sepat ate surge tank is provided for cach RCW <husion. Not mal makeup water
source to the surge tank is the makeup denonerali/cd water ssstem 01UWP). ,

For I.OCA conditions. the suppicssion pool (Iranup ssstem (SP(:U) prosides a
backup surge tank wate supph

inspection. Test, Analyses and Acceptance Criteria

Table il1.3a prosides a detinition of the inspct tions. tests, and/or anabscs
together with .issociated au eptance aiteria which will be and undutaken for
the RCW

!
t
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Table 2.11.3b: REACTOR BUILDING COOLING WATER CONSUMERS

DIVISION A

E m.r.._,

Normas {LOCA) (Gup-

Operating Wde! Operat ng Shutdown at 4 Shutdown a: 20 Hot Standby Not Standby pression Pm4

Componerits Cona:tions hours hours Innloss of AC) tions of AC) et97'C

RCWHSW Heat 2 3 3 2 3 3

E mchangers

in Servce

ESSENTIAL Nate 1

Emergency De- - X X

sei Generator A

RHR Heat X X X X

E = changer A

!
F PC 64at K X X X X X

i Eactianger A

Others lessen. X X A X X X

tia0 (Nete 2)

NON-EsstNTIAL

RWCU 64emt X X X X X -

Erch anger

Insvie Drywell X X X X 1 -

(Note 3)

Others tuon- X X X X X X

easem.a!)

(Note 4)

NOTES-

(1) IX) . Equipr,s nt recewes RCW m tms mode
(-) . Equy, ment does not ree+ve RCW in this made

(2) nECW refrwyrator mom cr.okus (FPC pomp, RHA, RCIC, SGTS, F CS, CAM 31, RHR inctor and sealcooterg

(31 Dryweb (A & C) and RIP cociers

(d) lestruments and service e,r cooterA RWCU pump cooler, CRD pump o.1, and R!P Mg sets

O
2.11 4 V3C/92
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Table 2,11.3c: REACTOR BUILDING COOLING WATER CONSUMERS,,s
i T

\d DIVISION B

k mergency

Normal itOCA) ISsp-
CT+ating Mode / Opee s ting Shutdown at 4 Shutdown at /0 Hot Btp Juy Hot Standby pression Pool

Components Cur $tions hours bourt inoless of AC) lloss of AC) at U C

RCWMSW Heat 2 3 1 2 3 3

E whangers

in Servec

E$ $& NTI AL Note 1

Emeegency De A X

set Generator B
l

RHR Heat A > A X

En;hangerA

F Ft fkat X X A A X X

E actsnger B

Otherssensere X X X A # X

t>alilNote h

NON E 4SE NTL4L

\** RWCU Heat X X A A A

Ertbanger

inside Orywel: X X X X X

iNote 3)

Others inon A X k ) X A

esser,ti30

t hote il

NOTES-

0; to = f oupent receives '4CW e this ruode
t ; . Eampment oce, not recew n?m in tn.3 rnmk

(2) HEcW rst: <pratoe. rocm come's (F Pc ou % Rsp Reic. uis Fcs c Aust naa moto ami seeicuoic<s.

(3; Dreves (8) and "LP ccmwrs

4 tt Reactor Swet$rty savphng trem, LCW s rnp com:s i.n wyneie and wactn* buuMar AiP MG sen and PWCU pump cuoWes

v)c

2,11-9 3/30/92
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Table 2.11.3d: REACTOR BUILDING COOLING WATER CONSUMERS i

O1|

DIVISION C

E mergenc y

Norre.at (LOCAL (Sup-

Operating Mede/ Oper e ting Shutdown at 4 Shutdown at 20 Hot Standby 6ht Standby pression Pool

Components Condrtions hwurs hours (no loss of AC) pose of AC) et9?'c ;

I
I

RCWCSW Heat 2 3 a 2 3 3

f4 changers

in Servius |
1

|

L S$t NTIAL Note 1 ,

|
1

Emergency De - A X

sef Gena.rator C

RNR He31 X A X X

EschangerC

Cithers tessen- * A X x x x

t.al' Note 21a

NON ESSE NTIAL

Ciners (non- x x x x x x

essential)

INote 31

NOTES.

(11 (X) * E4urpment receives ROW m this mode

t i + Equipment does not receive RCW in ins mooe

(2) HE CW refrgerator, room cocLrs motcr cooWrs, and ne:hanw a! seu cwlers for RHR and HPCF .

(3a instrument and serv <e a.< coo er.s. CRD purr p c*i coater. ta%3ste compor.er.ts, H3OR comtersser, and tuftune bv.idmg

aampimg cooters

O
,

2.11 10 3/30/92
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MUWP

b
3

'
F TE SURGE TANK

ss RHR Hs (Reactor Boad ngt Uc~' ' ~ ' " -(Reactor Balding) wm

( --w-

fMERGENCY D G __

(Reactor Band.ng)

bFPC HX ,_,
_,,_

(Reactor Budding) SPCU

MUWP

OTHERS (ESSE NTIAL)
(Reactor t.nd Contro! Bui:d ng)

'

CRD & CUW PUMPSg43 -.g __ g q
$NC i IRea t0r Budd:ng)

_ NC|3g
, , _______l) | M,

\V OTHERS (NON ESSENTIAL)___ ___ ____ _ _____

1 (Reactor Radwaste and Turbine acadmgi
| ,

!

IA'S A COMPRESSORS __.__._.___._ _ _. _ _ _ _ _

(Turbine Building: I
I (

!
UM i

'M M
p ii

i '-5T tN- DRYWELL EQUIPMENT - .d5 Y -._ d

| NC{ 2 h QNC ,, NCl2 | ;j NC

CONTAINMENT CONTAINMENT

I

,

2, "

gy y. . y

RSk RSW
RCW PUMP

# "" 'B"ud *
! RCW HxN / Cont <o Ovi&nmst

R SW-- RSW
,
"

RCW Hx ! Cm .r-.in,.,_, I

nstv-[W 4 RCW PUMPRSW
,Conuo! Douding)'

V <

Figure 2.11.3a RCW DIVISION - A
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MUWP

kPC

3@T,,
TE SURGE TANK

RHR Hz (Reactor Buena) Us -
''

(Rea: tor Building) - *

wm

3 >
-

'

I EMERGENCY D G g
(Reactor Bucd.ng)

-.

FPC HX JM->
~

(Reactor Building; SPCU

MUWP

OTHERS (t:SSENTI AL) r

(Reactor and Control Bed,ng:

d
F MM -

7 n s
__

CUW PUMP eq2

F ;i3
'

j p---- -- -
(Reactor Svad.ng)90 n

L _ _ __ _ __ _ q
OThdRS (NON ESSENTIAL),__ _,_ _ _ _ _ _ _ _ , _ _ , _

i (Reactor, Radweste and Turtane Baiid ngt '

l I
8

Io

i 1 -

"b dL-*O MO DRYWELL EQUIPMENT ~~" '

NO|2 f QNC NC|2 ;j NO

CONTAINMENT CONTAINMENT@ ~

l RCW Hx _ _i
> c y w a ,s.+ ,<v 9

bRS% 4 RSW
RCW PUMP

--N 4cen fak.'Enm
w

R 5 W-- * RSW
.
"

RCW Ha @f''
"

ce-ef e_-+ m
RsW--W L-* RsW RCW PUMP

o (convu B <o,ngi

N

Figure 2.11.3b RCW DIVISION - B
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MUWP

1NC
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_
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m_

/

( __.,

. .__ EMERGENCY D G
(Reactor BWd:ng)

_

-H. y
SPCU

MUWP
| ,

OTHERS (ESSENTIAL) 1

| (Roactor and Control Ba+:d;ng)

F g

k Ky__g 7- _ gCRD PUMP ,

qucj (Reactor B.ulding)
NC[3

D
\4 M ~

p _., OTHERS (NON ESSENTIAL)'
..

__.] (Reactor Radwaste and Tc/bine Baao:ng3

,_________

| ,

I |i ,

I A'SA COMPPESSORS ._._3.

(Turbane 6a L1ng)
,

_.,

-O
:s:

.| RCW Hz
_

i

L._ (CmBs 4" ' C I
I 2R S', D RSW

RCW PUMP
*~*' #"9 'RCW Hx

gmmt na+sm
-

Rsv M L - * RSW
I Tb3 L_ n; ..ncW Hx G

.. z 9 .r e., .

RSW W RSW ROW PUMP
(connoi eues.no,

-

'% J
Figure 2.11.3c RCW DIVISION C
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2,11.4 Turbine Building Cooling Water System

Design Description

Later. Stage 3 ltem.

O

O
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2.11.5 HVAC Normal Cooling Water System
#

\' Design Description

later. Stage 3 Item.

|

|

\
|

u)
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2.11,6 HVAC Emergency Cooling Water System

Design Description

The HVAC emergency cooling water system (HECW) delivers chilled water to
the control building essential electrical equi}nnent room coolers, the diesel
generator zone coolers, and the main control room cooler s during shutdown of
the reactor, normal operating modes and abnormal reactor conditions
including 1.OCA.

The liFCW system consists of tluce mechanically separated disisions. Each
division prusides cooling to one control building essential electrical equipment
room and one diesel generator /one. Either disision "B" or "C" also prosides
cooling to the main control room. Power is supplied to cat h disision from
indept ndant Class lE sources.

HECW disision "A" consists of one pump, one ref riget ation unit,
instrumentatmn, and distribution piping and vahes to the cooling coils.
Divisions "B" and "C" ar e similar except that nso parallel pumps and
refrigeration units are used. Surge tanks and c ondenser coolant flow are
provided by the correponding disision of the RCW system. A themical addition
tank is shared b: all HECW divisions. The system conUguration is shown in
Figure 2.I 1.6.

The refrigeration and pump units are designed to meet the following
requirements:

Refrigcrator Capacity (i1TL' 'h) 2.Sx le

Pump Ca; acity (gpm) 2Sti

All major system components are located in the conuol building cucpt for the
diesel generator zone cooling coils in the r cactor building. Ther e are no primary
or secondary containment penetrations within the sy3 tem.

Piping and valves for the HECW system, as well as the cooling water lines from
the RCW system,are designed to ASME Code, Section 111, Class 3 and Quality
Group C requirements. The classincation extends up to and including the block
valves for the chemical feed ank.

The HECW system is capable of removing all heat loads with one of the four
pump and refrigerator units from division "B" and "C"in standby. The standby
refrigerator is equipped with an interlock which automatically starts the unit
upon failure of the operating iefrigerator. Flow switches prohibit the
refrigerators from operating unless there is water flow through the evaporator
and condenser. The rehigerator units can b( controlled individually from the
main control room by a remote manual switth.

E11-16 3/30/92
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The llECW systein is designed to peilbrm its icquired safe t eactor sluitdown
cooling functioe following a postulated loss of coolant accident / low of olisite'

power (LOCA/l OOP), asstuning a single at:ive failure in any inechanical or
electrical division. In (asc of a failur e w hich disables any one of the three iIECW
divisions, the other two dnisions incet plant safe shutdown requirements.

Inspection, Test, Analyses and Acceptance Criteria

Table 'J.i1.6 provides a delitution of the inspections, tests, and/or analyses
together with associated acceptante riiteiia which will be undertaken for the
llECW.

w

e

?
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Table 2.11.6: HVAC Emergency Cooling Water (HECW) System

inspections, Tests, Analyses and Acceptance Criteria

Certified Design Cor.imitment inspections, Tests. Analyses Acceptance Criteria

1. The system co ifiguration includes key 1. Inspection of construction records will be 1. The sistem configuration conforms with

components ar.d flow paths as st own n performed. Visual inspection (VI) will be Figure 2.11.6.
i

Figure 2.11.6. performed based on Figure 2.11.6.

2. The HECW divisions are mechanically and 2. Tests and VI of the divisions will include 2. Plant tests and VI confirm proper

independent and coincident operation of independence of each HECW dii*ision.VI
efectrically independent. confirm Class 1E power sources for each

the three divisions to demonstrate
The HECW divisions are pownred by complete divisional separation. VI will HECW division

independent Class 1E sources. check for independent Class 1E power
sources.

3. The stanGby refrigerator and pump units 3. Tests simulating high temperature cooling
* All refricerator and pump units acting as

automati" ally start upon high temperature water and operating pump failure will be standby units successfully start upon a

coolirq water or failure of the operating tonducted for each refrigerator and pump high temperature cooling water or

unit in divisions 'B' and "C". Tests operating pump failure signal. Refrigerator
units. simulating main control room switch and pump units are operable from main

: The refiigerator units can be controlled signals will be conducted for all cor. trol room signals.y

g individually from the main control room. ref rigerator units in.

4. The HECW cooling capacity is capable of 4. Insp;ctions of vendor documentation will 4 Each refrigeration unit shat! have an

removing the heat loads on the system. include refrigeration and pump capacities. effective heat removal capacity of 2.3E6

Flow tests will confirm that adequate flow BTU /h at 256gpm. Each pump is capable of

is available to the system delivering 256 gpm to the system.

1
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o
RCW/HECW A
SURGETANK

IL D!G ZONE (A)
COOLING COILS

(Reactor Building)

_

ESSENTIAL
ELECTRICAL EQUIPMEN T ,

ROOM (A) COOLING COILS
(Contrc; Duilding)

@

+ -

U

HECW
?Q REFRIGERATOR | |

O (Control Building)
'

HECW JL

FUMP RCW & RCW
(Control Building)

O
Figure 2.11,6a HECW Division A
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___ -
,

RCWlHECW . O
SURGE TANK

JL D:0 ZONE (D)
COOLif40 COILS-

(Reactor Dullding)

. . _

fAAlf4 CONTROL )
ROOfA

~ ~

COOLING COILS
(Conttol Dullding)

,

ESSENTIAL
ELECTF 'A' EQUIPfAEf4T ,

ROOfA s) L 10Lii4G COILS
(Control Dullding)

'

HECW
N REFRIGERATOR | |g -

a
0 (controi Duiiding)

I nHECW
PUPAP RCW 4 RCW

(Control Bullding)

-

HECW -

C N REFRIGERATOR ; ;
.

v (re. 9ullding)-

'".C W ak
,

PufAP PCW 4 ' RCW
(Coi,i'i ' Duilding)

.

Figure 2.11.6b HECW Division B
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RCWiHECW . Cs

SURGE TANK

IL D:G ZOfJE (C)
COOLilJG COILS-

(Reactor Dullding)

MAIN COf4 TROL
ROOM

COOLifJG COILS
(Conttol Dullding)

ESSElJTIAL A
ELECTRICAL EQUIPMENT

~ ~~

ROOM (C) COOLING COILS
(Contf 01 Building)
__

O

V

HECW
N REFRIGERATOR | |- --

-0 (Control Building)

HECW A
PUMP RCW 4- RCW

(Control Dulldisg)

HECW
-fN REFRIGERATOR ; ;

(O (Control ouilding)

HECW JL

PUMP RCW 4- RCW
(Control Building)

U !.

Figure 2.11.6c HECW Division - C ;
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2,11.7 Oxygen Injection System

Design Description

No Tier 1 entiy for titis systritt.

O-

I; -

4

s

O
2.11 22 3/30/92
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2.11.8 Ultimate Heat Sink

Design Description

interlau item. Cmeint by lion ?,.l.

*y.

e
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?,11.9 Reactor Service Water System

Design Description

The fain tion of the s cartor smit e water (RSW) sutem is to temove heat from
the Reat tor ihnhling Cooling Water (RCW) system and reject this heat to the
Ultimate ileat Sink UllS).'l he ett m is classified as safety clated and has three

,

separ ate divisions. |

The react.. senice water miem is designed to perfor m its functions taking into
consider ation ute specilh lat ton. These f actoninclude: adequate NPSH for the
RSW putops utuler all watti inel fluctuations in the ultimate heat sink (UllS), l

tendency f or organic ni ina(robial fouling and nicans for their control and
component and pijnng materiah compatible with the UllS water. Measures to ,

prevent flooding the control building altci a pipeline breat will be included. |

The total heat remosal capatity ot the RCW, RSW and UllS is sullicient to
iemme heat loads assm iated with enu rgency shutdown and post 1 OCA core
and containinent (onling. The sutem aho renunes heat during normal plant
operation and shutdown

The RSW sy stem is designed to Senmit Categon I and ASME Code Section !!!, ,

Claw 3. Quality Gtoup C, and appht able IElliequir emenis 1 he divisionsid the
'

.

RSW sutem are sep,oated and prnierted hom flooding, spiacing. steam
unpingement, pipe w hip. jet lon es inisules, fire and the effec: of f ailur e of any
non-Seismic Category I equipment. This is arc ompthbed by locating the pumps,
cakes, their power supplies and wntroh in the UllS pump house which is a
Seismic Category I struc ture and away from high energy piping syuena.

If a loss of ptefert ed power occun. all RSW sy stem pumps and heat eu hangers
will automath alh he plac ed in senice using diesel generator power,

inspection. Test, Analyses and Acceptance Criteria

Table '!.11S procides a definition of the inspections tests and/or anal'ses;

together with ano< iated a(t eptante criteris for the RSW system.

t

O
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2.11.10 Turbine Service Water System

Oc.nign Description

Later Stage 3 Ite 11.

,.

-

I

O
,

i

',
-

,
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2.11.11 Station Servitse Air System
\

Design Description

Later. Stage 3 i'g em.

\

i

\
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2.11,12 Instrument Air System

Design Description

1.ater. Stage 3 Item.

,

O

-

4

0
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2.11.13 High Pressure Nitorgen Gas Supply System

Design Description

1.ater. Stage 3 Item.

. .

2.11 79 T30/97
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2."|1,14 Heating Steam and Condensate Water Return System

Deslyn Description

later. Stage 3 liem.

Inspection, Test, Analyses and Acceptance Criteria

No Tici l ITAAC are proposed for this systein.
/

O

.

..

#
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2.11.15 House Boiler

Q. Design Description

later. Stage 3 liem.

Inspection, Test, Analyses anti Acceptance Criteria
!

No Tici i ITAAC .iic |>io|>ow<l ini this systeiii. !

-.

:

l

.

2.11 31 3'70/92

l
, _ - . __ .



_.

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

ABWR cosion occwnent
. . - .-

2.11.16 Hot Water Heating System

Design Description

1.ater. Stage 3 Item.

Inspection. Tost, Analyses and Acceptanco Criteria

No Tier 1 ITAAC are pmposed for this gstem.

O

O
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2,11,17 Hydro 0en Water Chemistry Systern

\ Design Descriptian

later. Stage 3 Item.
t

,

_

,

i
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2.11.18 Zine injection System

Design Description

No Tier i entry proposed for this s.* stem.

i
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' .11.19 Breathing Air Systemd

Design Description
4

I latter St.tge 3 llent.
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!2.11,20 (This section not used)

l

d

h

i

,

,

,

,

*

: O'
,

|

|

|
l .
t

9:
2.11 36 3/30/92

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



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

ABWR ocsinn occument

2.11.21 Process Sampling System

w Design Description

The procen sampling sptem (PSS) is designed to procide sampling of all
principal fluid pro (cw sucams awociated with plant oper stion. Representative ,

samples ar e taken for analpis and provide the analyticalinfm nation icquired to
anonitor plant and equipment perloimame.

The PSS conshts of:

a. Pe manently installed sampling nonles ;md sample lines

b. Sampling pancis with analyzers and aworiated sampling equipment

Pimkions for local grah samplingc.

d. Permanent shichhng

Casks for storing and uanspor ting samplesc.
.

The seismic design and quality group clawilications of sample lines and their
components shall conform to the clawification of the system into which they are
connected, up to and includmg the bhnk valve (or v.dves), or,in the case of the

,A reactor water sampling lines. the second isolation valve.1 hc downstream
( sampling lines are Quality Group D.

Sampling is available from the post accident s;unpling station (PASS) following
a 1.OCA or NIWS event. All PASS sampling valves are operated remotely. The .

PASS isolation vahrs are operated horn the main control room using Claw lE
power sources. All other valves are operated from the local mntrol panet with
'wo olTsite power supplies..

Inspection, Test, Analyses and Acceptant:c Criteria

Table 2.11.21 provides a definition of the inspections, tests, and/or analyses
together with associated acceptance criteria which will be med by the PSS.

|
|

G
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2.11.22 Freezo Protection System

Design Description

1.ater. Stage 3 liem.

Inspnction, Test, Analyses arsd Acceptanco Criteria
|

No Tici 1 ITAAC are proposed fra this system.

|

|

|
|

1

|
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2.1123 Iron ton injectici) System

Design Description

No Tier i entry for this sys:cin.
I

1

|

!

I
|

|.

!

O
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2.12 Station Electricals
1

\ 2.12.1 Electrical Power Distribution System

Design Description

The plant Electrical Power Disailmtion Sptem is a complete ibice load group
distribution system with two itulependent oil site power sources (Nm mal
Preferred and Alternate Prefer red), the Main Tur hine Generator, three on site
Standby Power Sources (Emergency Diesel Generalors), arul a Gomhustion
Turbine Generator (CTG) located on site. 'l his three lo.ul group wnfiguration,
with multiple power sources reduces the challenge to plant salcty svstems by
;ncreasing plant icliability. Any one of the the ce load groupt can salcly shutdown
the plant and maintain safe shutdown. The GTG procides an additional diverse
power supply to back up safety system power supplies,if needed. (See Figure
f.1 ". ) a )

During normal plant operation, the main generator suppliet, power to the Main
i Power Transformer (MI'r) and the three Unit Auxilian Transformers (UAT)

through a main generatm output incaler and an isolated l'hase llus. When the
main generator is olFline, power is supphed to the Unit Auxiliary Transformers
from the Main Power Transformer (Normal Preferred Power)

Each of the three Unit Auxiliary Transibrmers supplies power to a separate load
group. One winding of each transformer supplies power to one non essential
medium voltage (6M R\') Power Generation (l'G) switchgear and through a bus
tie breater to a Plant investment Protection (PlP) switch-gear. The second
winding supplies power to a second non essential Power Generation medium
voltage swirchgear and to an Essential Safety System medmm vohage switchgear.
Power nom the Unit Auxiliary Tian, formers to the mediuin voltage switchgear
of the iluce non cwentialload gioups and to the first set of medium voltage
circuit breaker s ferding the three essential medium voltage switchgear is
supplied througi, Non Segregated Phase iluses,

The Reserve Auxiliary Trensformer (RAT) is the Alternate Prefeired Power
sou';w and is preferably lined up to supply power to one of the three Essential
Safety System switchgear. One winding of the transformer can supply power
dirculy to three non ewential Power Generation (PG) and three non<ssential
Plant Investment Protection (PIP) medium voltage switthgear and through hus
tic circuit breakers to the other thic" non eSential Power Generation medium
voltage suitthgear. The second wmd ng i an supply power to all three Euential
Safety Sptem medium sohage w hgear (Div.1,2,3). Power from the Reserve
Auxiliary Transionner i all of the snedium soltage switchgear of the three
enential and non cuential loao gionps is piovided ilucagh Non-Segtegated
Phase iluses-

C
( Each Eutntial Safety Sptem (Div.1,2,3) medium voltage min hgear is normally
k supplied power f rom its awomated l'ni Auxiliary Transformer or Iroin the

'

? 17 1 3/30/97
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lleserve Auxihaf t Translotinct. In adoition to these power sources, cach
IMential Salet) S,sicin medium soltage switrhgrar is provided with its own
dedicated Starulhy Power Supply. In the event of low soltage on the swilchgear.

bus (c g, low of oil site }xmet ), the associated emergency dicscl generator j

autoinaticalh staris, and af ter awuring that all othet input freder htQket s are j

open, automatically connects to the hus to supply emelgency power. Each
emergenty hus can aho be supplied powet flom the (omhustion turbine
genclator. All hus transfer opelations to the Clan IE buses, except for the
automatic connection of each dedicated emergency diesel generator, ate
manual oniv.

!

Each load group of'non cuential medium voltage swit(hgraf is supplied power l

from its awociated (' nit Auxiliary Tiato,Iorinct with an alter nate supply from ihr
Resette Auxiliary Transforinct. In addition to these powel sources, the thier
non cuential Plant hacstinent Proic(tion inediunt soltage switchgear can he
connected dirc( tly to the (olnhustton turhine gent talor. On lou of soltage to a
pre selected Plant lmestment Pr ote( tion bus the cornhmtion tur hine generatot
will autoniatically stat t, atul aller anuring that all other input freder and bus tic
hr cater s are open, automatic alha onnects to the afIc('ed but Ilowever, only the
two prescle( ted htnes of the three huses will( onnet t automatically to the
combustion tuthine generator. All other non-essential hus transfets are manual
only.

Mediuin soltage Meta 1 Clad Swiu hacat (M/C) suppiv power to la ge loads
(typically larger than 300KW) and one of snore inedium voltage (R0 KV) to low
voltage (480 V) Power Center Swiu hacar (P/C) transformers in the tune non-
essent,al load group or salcty dhision. Power Center Switchgear supply power to
medhun siec loads (typic ally between 100 to 300 KW) and muhiple low voltage
(-180 Y) Motor Control Center s (MCC) in the same non essentialload group or
safety division. Motor Conti01 Centers supply powc! to smaller Ioads (typically
less than 100 KW), including lighting,120 VAC instr umen,s, power, and c ontrol
equipment.

With one eu eption, Eucatial Safelv S) stem switchgcar and Non-esscutial systern
switchgcar are not interconnc(ted except hv connnon non-essential medium
voltage pow cr supplies. The one eu eption is the Fine Motion Control Rod Drive
Power Centet Switchycar. One of the Euential medium soltage switchgear
supplies the pref er red powc! to the non-enential Power Center through a series
of one feeder circuit htcakes and one uans!cr switch.The feeder brcater is Class
IE The feeder cable, transf er swiu h. Power Center transformet, and
interconnecting cable to the Power Center bus input bicater are classified as

|
Associated 1E. One of the non- enential medium voltage Plant investment

j Protection swit hgear wpplies the aber nate power to the non-essential Power
| Center through a series of one freder circuit bicaker and the transfer swin h.

The feeder breaker, fc, der (able (to the contacts of the uansfer switch).
transformet output bicaker and Power Center are non-enential. Automatic
transfer of the transfer switch is onh from the cwential to the nons ssential

2.12 2 2/30/97
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in,wer soon e on km of essential bm voltage. Transtri im L is manual only. (Sec
Figur e 212.1 b)

Unit Auxiliary Transformers (UAT): |
|

The si/c of each Unit Auxihary Transfonner is seierted such that it will noude |I

the full power iequirements of its associated load group wobout exceeding its :
air / oil rating dunng not mal 100% plant operation (e.g. all th er load groups
available) and will not exterd its fou cd air / oil ratn;g with one load group out i.

of senice dunng 100% plant epciation. Each tiansfi anci has two secondary
windings as described above and will provide power at &9 KV with a nominal
input voltage of 27 KY. T ansionnes impedance is selected to hmit the output
voltage decrease to a inaxiiaum of 20'1 during the starting of large motors and
to linut the l'ault coment to Icw than the maxirnum micirupting capacity of the
circuit breakers while maintaining th< equired bm voltage regulation. The
three Unit Auxiliary Tramformen are separated f rom cat h otner and from the
Main Power Tiamiorme: by shadow the walls The Unit Auxiliary Transformen
are also separated hom the Resene Ausiliary Tramfonner by a minimum of 50
feet. Each Utut Auxihary Tramfonner is prosided with its own oil pit and drain.
Gr ounding and lightning protet tion is prosided.

Reserve Auxi|iary Transformer (RAT):

The si/c of the Resesvc Auxiliarv Tr ansfonner is scic(ted un h that one of the
secondary windings will pr ovide the power requu ements of the loads on one f ull
non cuentialload group at 100% plant power op ration and the *ccond winding

' will punide the power requirements of all th cc.lisisiom o Ewential Safetyr

System loads without exceeding its air / oil rating. The transfonner ratio and
impedance is selected to provide 6 9 kv (4/-10%) s >ith a maximum frequency
variation of 4 / 2?i at a .9 power f actor load and a mi ximum voltage decrease of
20 % during the star ting of large inotors, aisuming nominalinput voltage ami
frequency. A frequency vaiiation of 2 cyles is acceptable during periods of
instability of the input. hnpedance is also selected to limit the f ault conent to less
than the maximum interrupung capacity of the circuit breakers while
maintaining the required bus regulation. The Resenc Auxiliaiy T ans- former
and its input feeder s are separated f rom the Main Power fransfonner and its
input feeden and from the Unit Auxiliary Tramfonners bv a minimum of 50
feet. The Reserve Auxiliarv Trans!ormer is prosided with its own oil pit and
drain. Grounding and lightning pr otection is pt ovided.

Switchgear and Breakers:

l Thc Main Generator Circuit lircaker is si/cd to handle the main generator full
load output at a nominal voltage of 27 KV and to interrupt the maximum
calculated fauh current occurring at the brealcr h is equipped with redumtant
trip coils supplied f rom separate non-essential on site 15 \TH: batteries and is
located appr oxirnately midway between the Main Generator arul the Main Power
Tr an sfor m er. .

?D3 1 30/92
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Each feeder fiom a I' nit Auxihan Triunforiner to its icspenise Ewential Safety
Sptem switchgear is prosided wah a stub bus and (ircuit bicater to facilitate the l
traiaition hom the Non Segicgated Phase lius to cable. ]

i

All Metal Clad aiul Powcr Centen switchgeat, and Motor Contiol Centers arc |
identined according to their Euentiality, Load Gioup or Disision and their I

voltage lesel (6.9 KY,480 V) and ar e physically separated acwidingly. Disisional
switchgear are qualined Essential Chus 1 E and are located in Scismic Category I
structures and in their impectne dhisional electrical eqmpment rooms or Dre
areas. Ewential equipment roonn atul Ore ar eas are separated by three hour fire
barrie s Non-essential switc hycar are separated by appropriate distances !

between non.em ntialload groups. Switchgeai and awociated transformeis (e.g. !

Power Center 4 are selected for their intended senice anelload requirements
and are rated to sustain the maximum calculated fauh turrent under all modes

'

of operation until the fauh is clearcd. Fceder and load cir cuit brcakers are sized
and Ialed to proside the load requirements under aD expected operating modes
and ate capable ufinterrupting their inaximum calculated lauh cuitents. lloth
switci'gcar and awociated u ansfor mers atc y ounded. In addition, each medium
vohage Metal Clad switc hgear is prosided with a Safety Ground Circuit theater
which is racked out during noi mal operation and is interlocked with bus voltage
and its rclated bus feeder breakers to prevent inadvertent closme.The breater
is annunciated in the main control room when it is in the racked-in position.

Switchgear and motor wntro!(enters are prosided with the manufactures
reconunended fault current and protectise desiccs as required by the fault
current and breater coordination analysis priformed during the
implementation stage of the design. Fault current and breaker coordination
analysis for Clau 1 E eqmpment is coordina tul with the non-essential equipment
load groups. Analyses consider the impedance ofinteiconnectir g cables and
buses, and load cables. Control and ittstrumentation power for each switcligear
is prosided f rom the associated dhisional or no+cssential power train IE VDC
battery. For power circuits prosiding power through primary containment
penetrations, a redundant overcunent protective device is prosided in series
with the circuit breaker if the calculated fault current couhl exceed the
maximum continuous current rating of the penetration. In addition to the
normal protective features, zonc4clect interlocks are provided on the input
feeder breakers to the essential switchgear supp!ying power to the Fine Motion
Control Rod Drive (FMCRD) Power Center. The interlocks are provided to delay
tripping the essential switchgear input feeders until the normal overcurrent
desite on the feeder to the non-Cuential FMCRD Power Center has had time to
inp and clear any fault.

,

Electrical power generation and distribution parameters needed to assure plant
reliability and safe shutdown are provided in the Main Control Room and to the
Retnote Shutdown hvstt m. These parameter s inclur'c power distribu' ion system
breaker positions, voltages, amperes, KVA, KW. and powcr f at tor, in addition, .

remote control of selected power generation (ircun breaken moluding
synchroni/ing capability,is provided in the (ontrol Ioom,

2.12-4 230/92
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. Phase Buses and Cables:

The isolated Phaw llu s is wic(ted to cern the Main Generator fullloint output;

at a nominal'l7 KV and rated to austain the maximum calculated fault cuuent
until the fault is c! :ared. Discouncct links are pr osided in the feeds to each of
the Unit Auxiliary Transfor mcis to fa(ilitate maintenant e and isolate a laulty
transfor mer. A main genciatm bicaLer is ahn prosided as dest ribed above.'l he
Isolated Phaw llus housing is giounded at both the Main Genciator and the;

Main Pi aer Transionner ends of the bus.

The Non Segiegateo ; .aw iluws are selected to carn the f ull load at 6.9 KV to
which they will be subjected undci all modes of operation and are rated to'

sustain the masimum cah ulated fault current untd the fault is cleas ed. lhises are
identified according to vohage level and load group and aic grounded at the
same point as the switc hgcar to which they (onnect.

Power distribution system (ables atc selecte:! for si/c and imulation bawd on
their vohage, senn e load. : outing, ami ensit onnu ntal (otuhtions, including
temperature, humidity, and i.uhanon, to which they ina) be esposed Ratings
and loading of the selected cables assures that they can sustain the maximum
calculated fault cur rents to w hkh they : tay be subjetled until the fault is cleared.
Cable impedance is (onsidered in the over.dl distribution systern protection
analysis winch will be per for med dunng the implementation stage of the design.
Selection and application of cables is intended to assure a hic expectancy of 60
years. Cables are identified accot ding to voltage levch, non-essentialload center,
eswntial disision, and f unction.

i

Independence and Separation:

Electric alindependence of equipment is provided by linee separate load gioups
which are functionally Iedundant and capabl" of supporting plant operation at
fiO% of its rated output. There are no automatic (onnections between the load
groups. Each load group is supplied by a separate power soon e unless
connected to the combustion intbine generator. Elet trical independence of
Essential Safety Svstems is provided by three separate safety divisium with their
own dedicated emergency dicscl generator. Ther" are no automatic bus ties or

,

| power supply transfers between (helsions. Nonnal Prefened Powcr to each
division is fro!n a wparate non-rwential power 11ansluimer. The only on line
connection between a salen dnision and a non essential load is the divisional
power feed (as described abuse) io the l'ine Motion Connol Rod thive Power
Center.

l
'

Transformer and switchgear wpatation is described above. Eswntial Safety
division cab!cs are routed in Scismic Category I suuttures and dedicated
dnisional raceways ubich are separated hom ca(h other such that toicrance is .

provided for a complete hur nout of a single fire area. Non-eswntial cables,it
routed with divisional cabics, are neated as Claw 11. Aworiated. Cables of

2124 T30S2
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, dillerent disiuorn are nut iouted tinough a uimmon hostile ,a ca eu cpt where
justI|Ied in' analpis (e.g. primary conlainment).

Separation of non essential Normal Prefened arul Alter nate Preferred Power
feeders is maintained in routing tinough different areas of the turbine and
reactor buihlings and by distant c w hen t outing at ioss the control buihling. Non.
enentialload group separation between feeders from the Unit Auxiliary

'

Transion men s to the dinsional switt hgein is pimided by routing cables in
separate racewa

,

A s(parate Combustion Tut hine Generator feeder cable is punided to cach of !

the three disisional and three non-essential swit(hgcar to facilitate maintenance
at.d fault clearance. Combustion Iurhine Generator fredeis to the reactor
building hdiow a similat rouang scheme to that used for the Alictnate Preferred,

Power feeder s.

i

in addition to the abuse separation, racevan at e separ ated acuir ding to voltage
levels and functions within diusions and load groups (eg low witage control
cables are routed separate from medimo voltage power cablest Ra(cway are
provided with groundmg mnnetoons.

|

Grounding:

The elettrital gioundmg wstem is mmprised of !) an instrument grounding
network for grounding of mstrumentation and computer systenn,2) an
equipment grounding network for grounding electrical equipment (e.g. j

,

switchgear, motors, distributior, panch, cables, etc.) and selected incchanical'

components (e.g. fuel tanks. (hemic al tanks, etc.),3) a lightning protection ,

network for protection of str uctores, transfonners and other equipment located
outside buihlings,4) a plant grounding grid. All grounding networks are
insulated hom each other and separately grounded to the pl.mt grounding grid
outside the struttures. All grounding networks and equipment arelow esistance
grounded cuept the inain generator, the emcigency diesel generators, and the
combustion tur bine generator, which are high resistance grounded to maximite '

avadahdity. All components requiiing grounding are identified and prmided r

wah gmunding mnnections.

Inspection, Test, Analyses and Acceptance Criteria

Table 2.12.1 prosides a definition of the inspection, test, and/or analysis
togethe< with associated at ceptan(c criteria which will be under taken for the/j; electrical power distribution sutern

O.
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Table 2.12.1:

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitn.cnt inspections,Tes's, Analyses Acceptance Criteria

4. Breakers are capable of interrupting the 4.a inspection cf the connected load 4.a Transformers, switchgear, motor control
_,_

maximum fault current to which they may requirements and breaker coord: nation centers, pDase buses, and cables are "

be subjected Switchgear, Motor Control scheme wil! be performed to confirm the capable of sustaining the maximum fault-

Centers, Isolated and Non-segregated selection of the electrical power cur.ents to wh;ch they may be subjected
Phase Buses, and cabies are selected to distribution system components and until the fault is cleared. Circuit breakers
sustain the maximum fault currents to catdes and their capability to limit and clear are rated to interrupt the maximum fault
which they may be subjected until the fault faults. currents to which ti.cy may be subjected.
is cleared.

j- 4.b inspection of the distribution system cable 4.b Cable selection is consistent with the cable

Transformers are sized to limit madmum selection criteria will be performed to selection criteria and will perform their

fauit currents while maintaining required assure that sizing and insulation selection intended service.
of cables is consistent with the load andvoltage regulation.
environment to which they may be

Cables ace sized and insubtion selected to subjected.

accommodate the load requirements, type 4.c Inspection of power distribution system 4.c Power distribution system protective
of service, and environmentalconditions to protective devices and centrol power devices and control pcwer sources areu

which they may be subjected. supplies will be performed. either internat to the switchgear or from
the 125 VDC battery of the same d: vision or

Switchgear and motor control center nonesse tialload group. The main
protection devices and breakcr control generator breaker control power is
power is provided from the 125 VDC supplied from two separate on-site,
battery of the same division or load group nonessential 125 VDC batteries.
of the power is internal to the switchgear,

! The main generator breaker control power 4.d inspecnon of the redundant overcurrent - 4.d Redundant overcurrent devices are
! is provided from two separate, on-site. devices on cables penetrating the primary provided, when required, on all electrical

nonessential 125 VDC hatteries. containment will be performed. cables penetrating the primary
containment. ,

Redundant overcorrent devices are
provided for cables entering primary
containment through penetrations, when
required.
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Table 2.12.1:

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment !nspections, Tests, Ana'yses Acceptance Criteria

6. All switchgear, phase buses, and cables are 6.a inspections of switchgear, phase buses, 6.a Power distribution system compor.ents

identified according to Essential Safety power distribution and contret cables will and cables are identified according to

Division, Divisional Association, be performed to confirm that they are division, association, iosd group, voltage

Nonessentiat iosd group, voltage level and, identified according to their Essential level, and function.

when required, function; and are separated division, divisional association,

accordingly. nonessential load group. voltage levels,
and functions.

Essential Safety System divisionai 6.b inspection of the locaticas, separation, and 6.b Essentia! power distributien system
equipment are Class 1E and are located in identification of Essential powcr components are located in Seismic
Seismic Category 1 structures cod dbtribution system components and Category 1 structures ar.d separated ;

divisionai equipmer.t areas which are raceways will be performed. divisional raceways and fire areas. |
physically separated by three hour fire Separation is provided between divisions.
bmriers. Divisional caoles are C! ass 1E and voltage levels and functions.
are routed in Seismic Category 1 structures
and dedicated raceways which are E.c Inspections will be periormed to identify a" 6.c Class 1E Associated circuits are identified

N separmed such that tolerance is provided associated circuits. and comply with Class 1E requirements.

9 for complete burnout of a single fire area.
O Cables of different Jivisions are not routed G.d laspections of the separation provided for 6.d Separation is provided between the i

through a common hostile area except the Normal Preferred Power, Alternate Norma! Preferred Power feeders and the

|
where justified. Nonessential cables, if Preferred Power, and Combustion Turbir.e Alternate Preferred Power and Combustron

routed with Essentia; cables art, C! ass 1E Generator feeders will be performed. Turbine Generator feeders and between
the Normal Prcferred 8'ower feeders of the

Associated. three load groups.

Nonessential ! cad group ego;pment are
nonessential aad separated by distance.
The Normal Preferred Power and Alternate
Preferred Power feeders are routed
through different steas af the Turbine and
Reactor Buildings and b/ distance when

! crossing the Control Building.

The three Normal Preferred Power feeders
are separated by routing in separate
racen ays.

$
i O

- _ r



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

Table 2.12.1:

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections, Tests, Analyses Acceptance Criteria

6. (Cont.) 6.e inspection of the separation between the 6.e A minimum 50 foct separation is provided
Main PowerTransformer,the Unit Auxiliary between the Main Power and Reserve

Combustion Turbine Generator feeders Transformers and the Reserve Auxiliary Auxiliary Transformers and between the
fe!!ow e similar routing scheme as that Transformer will be performed. Unit Auxiliary Transformers and the
used for the Alternate Preferred Pcwer Reserve Auxiliary Transformers. The Main
freders to separate them from the Normal Power and Reserve Auxiliary Transformer
Preferred Power. transmission lines are s?parated by a

minimum of 50 feetf Shadow fire wails
Unit Auxiliary Transformers are separated separate the Unit Auxiliary Transformers
from each other and from the Main Power from each other and from the Main Power
Transformer by shadow fire wa!!3 and from Transformer.
the Reserve Auxiliary Transformer by a
minimum of 50 feet. The Main Power
Transformer and its feeders are separated
from the Resente Auxiliary Transformer

N and its feeder by a minimum of 50 feet
9
0 Essential division and nonessential load

group raceways are separated according to
voltage levels and functions, when
req,. ired. Medium voltage power cab!cs
are not routed in the same raceway as
control cables,

H
8
8
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2.12.2 Unit Auxiliary Transformer

Design Description

No entry. Goveted by item 2.12.1.<
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2,12.3 Isolated Phase Bus

Design Description

No entry. Covered hvitem 2.12.1.

..
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2,12,4 Nonsegregated Phase Bus -

x Design Description

No entry. Covered by item 2.12.1.
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2.12,5 Metal Clad Switchgear

Design Description

No entry.. Covered by item !!.12.1.
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2.12.6 Power Center
'

Design Description

No entry. Covered hv item 2.12 l.

,

-

' ' ','

i
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|
!2.12.7 Motor Control Center

Design Description

No entiv. Covered by item 2.12.1.

!

l
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2.12.8 Raceway System I

Design Description
:

No entry. Covered by item 2.12.1.
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2.12.9 Grounding Wire

Dvsugn Description

No emry. Cavered by itcu 2.12.1.
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2.12.10 Electrical Wiring Penetration

( Design Description

No entry. Covered by item (l.aier).
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2,12.11 Combustion Turbine Generator
,

Design Description

The Combustion Turbine Generator (CTG) is a Non-essential standby power
source located on-site within the turhine island. The turbine generator unit is
sized to proside standby electrical power to any two of the non-essential plant
investment protection (PlP) buses or one PlP bus and one Essential Safety
System (Div.) bus and their associated loads at a nominal voltage of 6.9 KV and
60 c3cles during loss of oII-sue power to the bus. The combustion turbine
generator is not required for safe shutdown or maintenance of safe shutdown of
the plant under any condition. Transfer to the CTG power supply is automatic
for either or both of a preselected pair of PIP buses on loss of bus voltage.
Transfer of the CE power supph to any one of the dhisional safety buses is
manual and ontv performed after assuring that the safety-related power source
has failed and no more than one PlP bus is being ponered by the CTG.

.

The CTG is prusided with an output disconnect switch for maintenance and
feeds a 3 tub bus where indivulual cables are connected to proside power to any
of the three non-ev,ential PIP buses or three essential dhisional buses. In the

unlikely event of m ultiple pon er source faihn e3, this con Uguration also prmides,
with appropriate controls. the capahdity of using the CTG feedet cables as a
vehicle for connecting any power som te to any load. (See Figure 2.12.11)

The CTG unit is a skid mounted unit. It is equipped with its own auxiliary control
and suppor t systems (e.g. hydraulic start, excitation, lubrication, cooling, intake
and exhaust, control and protective systems, control panel, etc.). Fuel is

! provided from an external fue! storage tank similar to that provided for an
I emergency diesel generator. Fuel is the same type and quality as that used by tN

diesel generators.

The Combustion Turbine Generator is designed to automatically start on a
decreas" of bus vohage to 70% of nommal, on either of the two preselected PIP
buses, and be up to rated conditions and reads to load within a speciUc start time
after receiving a start signal. The CTG will automatically provide power to the
preselected PIP buses univ.

CTG voltage and frequency regulation is the s.une as that prosided by the non-
! essential 6.9 KV power disuibution system. Sudden applications oflarge loads

will not result in a soltage decrease D om nominal voltage greater than 2fd.
Analysis to determination the need, if anv. for load sequencing will be

7

performed during the implementation stage of the design.

Controls, instrumentation, and alarms are provided in the control room to
manuallv control and monitor the performance of the CTG!

|

The GTG is lugh resist: nce grounded to maxinute availabdity.

2.12~26 3/30/92
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,

Inspection, Test, Analyses and Acceptance Criteria
;

!( Table 2.12.11 provides a definition of the inspections, tests, and/or analyses
; together with associated acceptance criteria that will be undertaken for the

CTG.i

,

k

,

;

,

I.

I
,

4 ;

a

b

f

Y

a

(

2.12-27 3<30/92

. . . - . . _ _ _



,

Tabla 2.12.11: Combustion Turbine G:nerator

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections. Tests. Analyses Acceptance Criteria

1. The Combustion Turbine Generator is 1.a inspection will be performed to confirm 1.a The combined maximum operating load of
capab!e of supplying futiioad power to any that the rnaximum expected combined ths !wo heaviest loaded buses do not
two Plant investment Protection (PIP) loads on the two heaviest loaded buses are exceed the rated power output (according
buses or any one plant investment within tne load rating of the cCmbusbors to the nameplate rating) of the combtastion
protection bus and any one essential safety turbine generator. generator.

bus. (Sea Figure 2.12.11)

1.b Testing will be conductad by sychronizing 1.b The unit prcduces rated output at rated
the com'oustion generator :o the off site voltage and frequency for a minimum of 24
system and increasing its output to its fcil hours. (momentary transients excepted).
!oad condition.

2. Sudden applications of large loads will not 2. Testing will be conducted by sudden 2. The s.udden application of the largest load
result in more than a 25% voitage decrease application of the fargest load block. b ock to the unit does not cause a voltage
from nominal voltage. decrease in excess of 25% from nominal

vc!tage.y

h 'A Controls, instrumentation, and alarms are 3. Inspection of instrumentation and testing 3. The unit (3n be controlled, ;oaded. and
* provided in the control rocm to operate will be coaducted by operation of the monitored imm the main control room.

and monitor nerformance of the Combustion Turbine Generator from the
combustion generator. main control room.

H
8
8
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2.12.12 Direct Current Power Supply

Design Description

Later. Stage 3 Item.

O

,

9
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2.12.13 Emergency Diesel Generator System (Standby AC Power Supply)Os
() Design Description

The Class !E diesel generaton nnnprising the Divisions I,11, and 111 standby AC
power supplies ate designed to restore pow er 'n their icspective Class IE
distiihution ustem disisions as required to achicsc sale shutdown of the plant
and/or to mitigaic the consequences of a loss-of-coolaci accident (LOCA) in th(
event of a roincident loss of normal electncal powet . Each of the thrce divisions
of the AC power system has its own dicscl generator.

The major loads consist of the followmg systems for all three dicisions: Residual
Heat Removal (RH R) System, Reartor lluilding Cooling Watei (RCW) System,
llVAC Emergenc;, Cooling Water (llECW) System, and Reactor Senice Water
(RSW) System In addition, Divisions 11 and 111 include the High Pressure Core
Floodei (llPCF) Spicm loads. (The Division i RCIC system is also pat t of the
ECCS network, but is steam driven and therefor e does not present a significatu
lo;ul to the diesel gencratorJ

Each Class 1 E dicscl genciator, with its au:siliary systems (i.e, Fuel Oil Storage
and Transfer System. jacket Cooling Water System, S!aiting Air System,
Lubncation System, and Comhustion Air intake and Exhaust System), supplies
standby AC powc to vaiious Class 1 E loads ilu ough the h9 kV and 480 Vi

systems. The 480 V astem, in turn, supplies power to tht UPS and hattery
charger for the divisimis 120 VAC and 12?. VDC safety ioads. (The low vohage

| poruon does not signihcantly (oninhute to diesel generator loading, but is
L included with "other 480 V loads" per Figure 2.12.13.) Each is physically and

elecuically iwlated h um the other divisions. No ; - omatic interconnection is

provkled between the Claw 1 E divisions. Each diesci generator set is operated
independently of the other sets, and is (onnected to the utility power system by
manual control only during testing or for bus transfer. A failure of any
component of one cliesel generator set will norjeopardite the capability of either
of the two remaining diesel generator sets to per form their functions.The diesel
genciators and their essential suppur t equipment are classified Scismic Category
1, and are qualified Iot the envirotunents wher e located. All components except
for the fuel:aorage tanks and lucl transfer equipment are located within the
Reactor Buikling.

Each diesel generator unit is rated at R9 kV, t>011/; and is capable of
automaticall) starting, accelerating, attaining rated f requency and vohage within
20 seconds, and suppl ing its loads m the sequence and tiining specified in they

plant design dormuents. In addition.cach diesel generator is capahic of starting,
accelerating and running its largest motor at any litne after the automatic
loading sequence is colnpleted assmoing th.it the inotor had f ailed to start;

truttally. Eat h dicscl gener ator unit is also icliabilih tested by the manuf acturer.'

I

( .

The diesel generators stari automaticallv ou loss of bus voltagt Under-voltage !

\'

sensors are u3cd to start each dicscl engme in the evcni of a sustairied drop m |
|

i,

2.12 31 3/30/92!
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bus cohage below 70% of the nominal E9 kV tating of the bus. Low water-level
sensors and drywell high pressure senun s in each division are also used to
initiate the respective dicsci star t under accident conditions. However, the
diesels will ri main on standby ti.e., running at rated voltage and frequency, but
unloaded) unless the bus under-vohage sensors uigger the need for bus transfer
to the diesel supply. Manual start capability (without need of DC power) is a!so
provided.

Each diesel is supplied by its own independent fuel storage tank, which is located
in an area protected from natural phenomena.This tank has a fuel capacity
sullicient to operate its diese! for a period of 7 days while the diesel generator is
supplying maximum po.st 1.OCA load demand. A day tank is al.,o provided for
each diesel, and is located in the Reactor lluilding The day tank has a fuel
capacity sufficient for approximatelv S hours of full-load operatiens I.ow-level
sensors on the day tank actuate dual motor-drisen transfer pomps to replenish
the dar tank supply from the storage tank.

The standhv AC ptmer supphes are designed such that testing and inspection of
equipment is possible during both normal and shutdown plant conditions.

Each standby AC power supplv is composed of a three-phase synchronous
generator and exciter, the diesel engine, the engine auxiliaries (im.luding the
fuel tankO, and the control panels. Figure 2.12.13 shows the emergency diesel
generator system interconnections between the offsite power supphes and the
Divisions 1. II, and 111 dieselsencrator standby AC power supplies.

The tran'fn of each Class l E bus to its standby power supplyis automatic, should
this become necessary, on loss ofits offsite power. After the circuit breaker
connecting the bus to the pref erred power supply is open,large motors are kept
on the bus for parallel coastdown and optimal residual vohage decay.When the
vohage decays to an acceptable level, major loads are tripped from the Class 1E
bus, except for the Class 1 E 4SO Y unii substation feeders. Then the diesel-
generator breaker is closed when the required generator voltage and frequency
are established. The large motor loads are later re-applied sequentially and
automatically to the bus alter dm.ing of the dies"l-generator breaker.

Each diese! generator is capable of being started or stopped manually from the
main control room. Start /stop controf and bus transfer control may be
transferred to a loc al con trol stauon in the diese! generator room. Control room
indications are provided for sssicm paramt ter s,

Each diesel generator, when operating other than in test mode,is mdependent
of the preferred power supp!v. Additionalimerlotts to the UK A and losvof-
power sensing circuits terminate parallel operation tens and cause the diesel ,

generator to revert and reset to its automatic control system if either signal
appears during a test. A loc Lout or maintenance mode rtmoves the diesel
generator from senke. The inopet able status is indicated in the control room.

2.12 32 3/30/92
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Devices monitor the conditions of the diesel generators, and effect action in
( accordance with one of the f ollowing c;oegories: 1) Conditions to trip the dieseli

C/ engine even under I.OCA,2) Conditions to trip the diesel engine except under
LOCA. 3) Conditions to trip the generator breaker but not the diesel, and 4)
Conditions which are only annunciated.

Inspection, Test, An:4Iyses and Acceptance Criteria

Table 2.12.13 provides a definition of the inspections, tests, and/or analyses
together with associated acceptance criteria which will be undertaken for the
ernergency diesel generator s and thtir auxiliary systems.

- x

L)

i

( )L
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Table 2.12.13: EMERGENCY D!ESEl_ GENERATOR SYSTEM (Continued)

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections Tests, Analyses Acceptance Criteria

5. In the event cf a loss of normal power, each 5. The automatic e'.J manual start seqeences 5. Each of the three units starts from each !

diese! generator unit is capable of starting will be tested for each diesei generator automatic and remote manual signal, then |

(Loth manually and automatically), u nit. a.:ccierates and properly sequences its i

loads. Each local manuel signaf afso starts |accelerating, and supplying its loads in the the corresponding unit, but does notproper sequence and timing specified in initiate load sequencing. The automatictiie plant design documents. it is also
load sequence begir.s at I20 seconds and !capable of recovery following trip and ends $65 seconds. Following application ofrestart of its largest load, each load. the bus voltage will not drop
more than 25% measured at the bus.
Frequency restored to within 2% of
nominal and voltage restored to within
10% of nominal within 60% of each load-
sequence time interval. In addition, the
unit's largest motor load shall be tripped
and restarted aber the unit has cornpleted

M its sequence, and the bus voltage shall
$ recover to G 9 kVilC% at 60t2% Ht within

10 seconds.

6. Each diese! generator unit is capable of G. Each unit will be tested and the air rece:ver G. Black-start capability is demonstrated

manually starting without the need for tank capacities shall be analyzed to assure foHowing one succe#ul roanual start,
acce;cration. and bus energiration for eachexternal el6ctrical pov/ct. The air receiver its black-start capabihty is f t ma.
of the three units without assist from anytanks have sufficient capacity for five starts
external electric power. FoMowing black

without recharging. start, each unit's receiver tanks shat! have
sufficient air remaining for four mom
starts.

7. interiocks to the LOCA and loss-of-power 7. Interlocks for the standby AC power 7. While in a paratiet test mode, each unit will

i sensing circuits terminate paraitel system will be tested. revert and reset to its automatic control
system following individual application ofoperation tests end cause the diesel a simu!ated LOCA signa! and a simuisted

generator to revert and reset to its loss-of-power signai.automati; controi system if either signal
appears during a test.

H
8
is

|

. _ , . _ . v , ,
_



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

u e m 23 e u eo
& i b4 .6 (4 F c. Oa

? h *t ?uY ?5 h$$ b
aC as -a nn O e-- e

E ,6 0 rEO 553h d4 6 02d- ?ry5y
0. m E Si d ti *d n mu C v '" C v C F C

S. o .ofe . 6.Ao ~m o S.- o
- 0 >

c ,V
et v+ :: no

g g c > r;to evb ea y
''t G6 <?t ,0 F*

S.83
= o==L .. o ,c'c : c? u ~= 3 c ean eeu a a$P cc c

75 o O *> co
--

g i, >o. c3o o
o3C

c .a .E. c r a ,.^ =~ n u = y, V.- o o aa- s -

(3 oc,o e n ** ..: *1
cc- e ---

c-3eoe e c -

c ce U *I $ 41 gh h. @ : $ c$
-

') 8 *1 C n
n .Pr 4, 2 a .s

CW +

. p. u m.h. yu
n o _e. c-o. .w , . > .c

D bA q, 'd yCC5 O
o o 5 . a$ ah n .a #O t' - n- s.

1S e
c

cd u g, C
O:9 y4 is p ,us .~i a nr 9 E e *n gugo

c.l r
' ca n-a

c| .c. ( -.n
. wc c:L c .-

L 6 *y 9 c o.h 't s. .

to, p O o y

s+ 6% n d., 'n t # e U *a .g *; *t t'a v t 6, t o'Q L -

g .c
J -.*

GJ .. ( 6-
l { . ,,#fof og 4y gf:s v e- ..

&eg *- n , , 9 5' m3
u o #u o o

@ '3 .5 2 f.- . g.5 . e,

ehOfg9,2 8ecw
u y .g u r>w e v -- n v . one n ., =y.

'e
~

7
**

.a. ._
r

., ma. mm met, mem m, - ma _. .. , o

.
4 ti. o

.,.1 x c:s w,

w %
V .

*> 3 E ,- am
i re i e. Ei

0
uC~

d' $a I SSO ob h
C ==* wi

;

r y y z=o3 e a< ,

Nh: Sj O
| W U >m 1%

f1 N 3 $. g *h b E- #
s . n 3% 2w .a y $9IU .Y 5,i 2 C *

w s a a na e e

N tl 'O E O . Ce
~

' Q M 0
l ~c%

. v = 2 }g' y
o e c: #'

- e n G A eL y d c0 C cu ,,,

ncw o
O O b o D

- 3 - * w* p,e s
C 4 ti SI,o$$ Yt c

SS9e E# $& D

w'1 .'j $ ~[ a
.

o. h t. e C.
' O **m

-

u S a $ .o..W 4 3 - 4J Oo W J e t- ,:; a am *W p cw e e, t 3 e

c: * 352E8 50 i[--O 'G b @ O C e G.

up @ ,e 5

& : ra m 2.
w 12

e
- EM 0 o ea. -dO ty C j

m a f .V
M Op
C * r n n ~c.

.. E 5 O ' 0$e $ 'O
r ea -c.w u a

c a r u w O .;oe
-

y ;t $O U g *a o ( .2 --

cg*t - y, .o
C o

.O .E hS o :3 c o a w
--

3

@ 'E f u j; ~ g s E E vg*b
ou-u -

E m t r v. <r. wuo-
c

A "'s >(I, 'P CU0 * e9 e
',o o g o * r u . g#Du c o,

O*' CM0) hd .a
] *CC O

- t M h .? 2 en 9
$ o c o o * .":

m w
. a.,

~ Ce ..

f ODC D 'G e $ ,9o
O O O ;Q :";4

.

? ./ *& 5 .. 3 * $
6' c3c 4 Oc* * 1'

E'3 eEIc +-
9 * 8 v c C o *;; ee

C ** *
r. c ;; e .c.. Q g w-- . br-> r c oer-

4 D o*pVy f ~ C .oi 4 Q4 s. -

O c VCp ! vh@SnC-oco x .c,
g

O .$ y $ O a 0 .5 u T: '21- o c
'

| o e, -
V (0 v O .u. (9 C n LAJ $

C'i,M

2.12 36 3!30:92

t

i
.- - __ _ _.. .. _ _ . . . , , . = - _ . .



! |1 |||J 1! l | ;

v t
i! n

a at : h s
i

sb t eeat rt h at p
seh s
'r r

ed d
ist e

t

r e n e n
ur h

it
oaa t iu tcir aqd,d ae f t

t uree e nsms eir n e r a mC ah
e mt op u
c sds .r

f tn omea sma ph nr
t, ninr i o

f oo.eo . drs re i eoetas t fo
t

) c c cbc r td e a
e A ptssf n nt r

a r: e gns nu h em i o
,

n e sn i mglge e ci

!s r
nei det

n u uis u n
seq et .cto is o eie nh

C a Vdt dr Tii
( r

. 1.
,

e 0
M t 1 1

i

t r

i

Ct e
d e h
Y c :1 t

a rS n h yoa s i

f
f

R t r
p s e nO e s vot

ne i

T c e ots aA c y m ct

d i ,R A l

a u ed ,

E d n c n
A o miN n d rom .,E a s t f
t s oG s s e reo.

e e t d prL s T s e l

E y 'r t eoc b r
.
s ey

il o
S l

r l t?a nE run o s
t cn wc .tI i

D A c ai sfome f yY s p ul n,

oe eC t s nfa t
ics n a u t sN cn ye misi

eesE T v pse sagG , h e r /nR s Tb I pD
E n

.

1o 0
.

M i 1 1
t

E c
e

: p3 s1 n G
2 /I D1

r

2 t on f

e e de d
m el

tb c . dt sa uti

T mdi
i

v
n on

m u re po ce
C sh e

r
n at a
g hn ss .

o ri rs n ee eg otr in eD u it t

t an
d c s c r

aie ae i

f d rt

fit hr t
u n ay ip

r
e ali l

omC mib r etaei nt s
hle oy

CsT r
.

0 1. -

1 1

~de we "

,|| ||j t || il {ll[|l1l!|t!t || |t!1!|Ii|Il



e 1

N]WR ocsign occument

.. _

O
,

n... . . ... m. . . . . . . . . . s . .., &,,...,

e.. . c.. . .. w. > , , w.. o,,,,.

'
em cu t,3 ciay,

!__

'* ~~; .7, . . . .

| L. || .e ...;.

I I I I I I

I I I I I i

l | I I i I
~

| | | |
HIGH

| | | | PRESSURE"" e

| | | |
SYSTEMS

i t- i i i i
- -

| | | LOW

| PRESSURE| |
'"4 a"a s"a

| | | SYSTEMS
; __ ;;. ;-_ ._

I I Io onc.
I I I.

| | | AUXILIARY
nr c 6 4ea suv COOLING

| | | . SYSTEMS

|| |nsu nsw ssa

| | I
i i i

-

Ev I'e$ [eIv E2E Sv *; OTHER
u.m umu a.a um a...,. t o.2. SYSTEMS

. . . . ---

| DIVISION 1 DIVt$10N 11 DIVISION lll DIVISION IV

i
.

- ,

Figure 2.12.13 EMERGENCY DIESEL GENERATOR SYSTEM INTERCONNECTIONS
,

| 2.12-3a 130/w

!,
, <

,



- _ _ _ _ _ _ _ _ _ _ _ _-_ _-_ _ _ _-__ - __ __ ___ _ - _ _ _ _ _

ABWR oesion occument
_

2.12.14 Reactor Protection System Alternate Current Power Supply

Design Descriptiott

Not an ABWR splent. No entn.i

!

i

O

O
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2.12.15 Vital AC Power Supply And AC instrument anJ Contrel Power Supply
'

Systeins

Design Description

Vital AC Power Supply System \

The Vital AC Power Supplv Sutem as shown in Figurc 2.1215a is unnprised of a
Clau 1E, Salen Related system, a Non Class 1E, Non Salciy lielated sptem. .md
a Non Claw lE, Non Safety-ltdated Computer spicm Em h system pimides
power to thov Sital" instrument and control (in uits foi whic h continuity of

,

aw er h desh..ble. |

|

The Safety Related Vital AC Power Supply spicm prosides uninteuuptable, |

regulated 120 VAC power to the four dhisions of the Claw 1E Safety Spiem
1.ogk aml Connol (S$1 C) solem. Em h of the lom dkisions umtains its own i

Constant Voltage Const.mt licipicncy (CYCF) static intciter power supply. |
Normal Power to em h CYCF is supphed Irmu a #0 YAC $1010: Contr ol Center
(5tCC) m the same dinsion, cucpt for the 1)insion IV CYCF, which is supplied
power hom the Dnision I $1CC lim Lup Power for cach CYCF is supplied f rom
the 125 VDC battery of the same disision. Each CVCF output k provided to
distribution panels local to the circuits powercd. Dnisional CVCFs and their
respective distribution paucis are electrically indepemlent and phpically
sepaiated between division s and are appropriately nientified. The Class 1 E Vital
AC Power Supplies and their dktribution par.ch ate located in Scismic Category
I uructures. Dhisional CVCF powei distribution is arranged so( h that the los of
a single CYCF power supply will not result in an inadvertent reauor shutdown.

| The Non Safety-Related Vital AC Power Supply sptem procidrs uninterruptable,
icgulated 120 VAC power to the non safetprelated irgic and contiol circuits'

unponant to the continuity of power plant operation. These is a Constant
Voltage Constant 1icquency (CVCF) static imes ter power supply in eat h of the
three non"ssential load groups. Not mal Power to each CYCF is supplied ftom a
lSO VAC N1otm Control Center (51CC) in its awociated load group. Each h!CC
screives powei ham the Plant Invesunent Protection (PIP) bus in the awotiated
load gioup. llackup Power to each CVCF is supplied from the nonessential 125
VDC battery of the same load group. CYCF output h provided to disuilution

| panch local to the cir cuits powered. Each load group GVCF and its respective
distribution panels aie elecincally independent from the other load groups and
at e appr opriately identified.

The Non6arciv Related Vital AC Compulcr Power Supply system pimides
uninten uptabic, regulated 120 VAC power to the non-saf ety-related plant
computeis. This sptem contains two nonewential Constant Voltage Constant ,

i rcquenn (CVCF) static inverter power supplies. Normal Power to each CYCF
is supplied ft om , different load gionp 180 VAC Power Center (P/C). Each P/
C rec ch es powc: fr om the Plant Investment Protection (PlP) bus in its associated
load gloup lim kup Powc! to both CYCFs is hoin the nonewential 250 VDG

21240 3/30'92
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ABWR Desinn occuinunt

luttrin i .V( .1: outpoi n po>udal o datuhution panch loi al to the iin uits
pourint. IL.u h lo.ul group (:Y( l .uul in icspn tisc dnu ihotion pencls ar e
cicettirath italepnulcot hoin the othe lo.ul gioups .uul .u c appr opriatelv
identilini

1:ach CYCI' contains m Alte:naic l' owc supph los mainten un e of the un citri
or to supph pourt in the ncnt of intetin f ailuir Tbc Altonate Power supph= n
a voltage regulating sicptiown ti.untonues, whu h is supplini pours 1 om the
tune 4No VAC pown mur(c as tlic Noinial Powet supph.1.o h ininici a
synchtonient in both 12 cquenn rul phase with its abernate pouce supph to
asoid unat(cpt thic soltage spics during uainlet hoto the uncner to the
dteinate supplv Autouiam itansh i hetween the thier CVCI' pown sonn t s
within a lo.ul gr oup ou un as on ess.o v to inaint iin a irgulatal output Alanual
tt; nsf et between eat h (:V(J power soon e n also pioridcd.

AC Instrutnent and Conttal Pawn Supply Systern

'I he AC hnu nincat and Contiol l'own hssten is shown in l'igure " IU.lSh aval
is (omposal of both a Class IE salctelte!atal ntan .uul a Non Class IE. Non-
5alets llelatal suton. lioth sntems piovide 1"O VAC powc' to "non vital"
insu ument atul t ontrol power lo.uls whit h ( an sustain a powet inter r uption
during a 1.ow o! (lihite Powc! (1 A )()PL

1hr (|lau llI b.1|cadiclaint d(' Iinsit uiilcllt aial ( Alnll(d PL)wel hupjdv MSit'lil a
unnpusal of a translounce . uni dkuihunon pancis in cat h of the thice Sa!cty-
Itclaint dicisions 12.at h tiansha mer h supphat powei Inno a lHO VAC hiotor
('aHitf(ll ('a lif ri t bl(3 $) widilf t its thVisitill af ul |)f ovides poWel' ut distliknition
panels local to the ritruin pown ed Tlie o anshn mers and disuihntion pancis
wahin c n h dnision .u c c|n tiit ahy inlepetulec.t ami pin .irally sepat ated f rom
c.u h othm aial ate appropriatch' ulentilin! The Class 1E power supplv sg tem
(onl}Hineilts ate Itu aint in henillif ( aleg(d V 1 stf lu tilf es.

I he Nou Claw 1 E, Non-%len Itclated AC Instiument aiul Conuol Power Supply
sutan is t oinprised ol a u.unts a mer .uul dis'rihanon pancis local to the curuits
powern! The o ansho met is supphrd pouri f unn enha of two 480 VAC hlotor
(:ono ol( .cnin s ( N1(:Ci the ough a in.unial u ansler swin h. Eat h NICC is powre al
It om a dilinent nonessential io.ul gioup Plant intesoneni l's otn tion (PIP) hus.

Inspection, Test, Annlyses and Acceptance Criteria

Table 21213 pron <h s a defininon ot the inspn ' ions tests atul/or anah .cs,
together with asso(iaini .u t eptant c rntn ja whh h will be omin taL n f or the

'

Vital A(; Pown Supplv Sutem anu hnitinnent atul('.onnol Powei hopply
but en c

21241 130$ |
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Table 2.12.15: Vital AC Power Supply and AC Instrurnent and Control Power Supply Systems (Continued)

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections, Tests. Analyses Acceptance Criteria

13. Each %ta! AC Power Supply and AC 13. Inspections wit! be performed t> confirm 13. Each Vtal AC Power Supply and AC

instrument and Control Power Sucp!y is that each Vital AC Power Supply and AC Instrument and Control Power Supply is

sized to supply the full load requirements Instrunnent and Control Power Supply is sacd (as determined by the nameplate

of its connected loads. sized (as determined by the namepfate raong) to supply the fuP load requirements
rating) to supply the ful! load requirements of its connec^cJ loads,

of its connected loads.
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2,12.16 Instrument and Control Power Supply

Design Description

No critry. Covered urider licisi 2.12.15
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2.12.17 Ccmmunication System

Design Description

I.aler. Stage 3 ltem.
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2.12.18 Lighting and Service Power Systenu

Design Description

The plant lighting system is c omprised of four iiub pcmient lighung systems.
They are the Nm mal 1.ighting sptem, the Standb> 1.ighting spiem, the
Emergency 1.ighting sutem, arul the Guide I amp 1.ighting sistem. The Normal
1.ighting sy3 tem is non Class 1E 'I he other three ligining systems are comprised
of both Safetv-Related and Non SafetyRelated subsutems.

The Not mal I.ighting svstem is AC and nonessential and uoddes up to 50% vl
the ligining needed for operation, inspection, and repairs during normal plant
operation and is installed tln ouchout the plant in nonessential equipment areas,
except f or the pawagewap and stairwe"s. Normal 1.ighting is generally supplied
from the nonessential Power Generation (PG) buses. In the nonewential
equipment areas, the Nor mal 1.ighting is supplemented (a minimuin of 50%) by
the Non-Safetv Related Standhv 1.ighting sptem.1.ighting ham a single load
group is acc eptable for locali<cd high intensity lighting am: lighting in small
r ooms u her e only a limited number of fixtm es are needed. Nonessential service

outlets and internal ligtning 10: nonessential panels is provided by the Normal
Lighting sutem. In passagewan and stairwells leadmg to nonessential
equipment aicas. the lighting is supplied hom two different load groups of the
Non-SafcteRelated Standhv 1.ighting system. With this configurat;on,
nonessenual equipment areas ictrive lOOG of their lighting hom two different
powc sou a es.

The Non Safetv-Related AC Standbv Lighting system is comprised oflighting
hom tince nonessential load groups.1 ach load group is supplied from a
dif ferent Phnt invesunent Protection (PlP) bus which is connectable to the
nonewential Standby Power Supplv ; Combustion Turbine Generator (CTG)).
The Non-SaletpRelated Standbv 1.ighting sptem supplies a minimum of 50% of
the Ughting needs of the nonessential equipment areas and 100% of the lighting

; in passagew as and stmrucils leading to nonessential equipment areas (as
described above) In addition, the Non-SafeteRelated Standby 1.ighting system

'

supplies up to 50% of the lighting needs m essential equiprent areas and in
passageways and stairwells leading to cwential equipment areas. The remainder
of the lighting (a minimum of 50%) in the essential equipment areas and in

| passageways and stairwelk leading to them is supplied from the Safety-Related

| Standby 1 ighting svstem. The Non-Safety-Rchoed Lightmg in the essential
equipment areas and the passagewan and stairwells leading to them is supplied

| Irorn the saine nonewential load group as the essential load gtoup (Safety
| Division) in the same arca.

The Safets-Related A('.S'ai>dhs Lighting system is cornprised of hshting from
three essential Saf ety Divisions. Each of the thicc essentia! divisions is supplied
power hom the Claw 1E i uisional bus which is connectable to the essential

| Standby Power Supply (Emergem v Diesel Genciator (DGD m its re3peenvc
'

division. Eat b Safety-Related Standby Lightiig system supphes a minimum of

2.12-50 3:30:92
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504 of tlic lightmg oceds ut the essennal t quipmnit areas m its icsperlive
dividon ami of tlw pasagew.as. uni st,unwlh leadmg to its r espectiw equipnient
areas. I he essennal hghGng m the ILuten ioom unt other instiument and
Con o 01 at cas of linosion IV is supphed h om the S.deiv-Rel.ord St.uulin 1 igining

I sptem of the same thusa n as othei chusmnal equipment supphmg the areas
(e.g., haucit ( han gent l'hc Men (antroi Room hghting is supplied hom the
same two diasions of the Sah1eRelated 5tandhs 1 ighting sutem as the divisions
supplung the Main Conu ol Room !! canna, Vemilanon, and Air Cotuhtioning
(llVMi 'l he t emannter of the hghting (up to W; ) m the cwential equipment
areas and the passagewan and st.unwik leathng to them is supphed hom the
Non SalciuRelated 51 unlin laghung suicm in tht same load group as the
SaleteRelated laghimg usinn Wuh tlus (< n.figuranon cwential equipmenti

afcasIt(cise IUU (d theil !!ghtiily nen!s llonI IMit dlllelcut bl.4cdkbV k.i blkUgN

pown supphes

I he abow dcsaibed AC hghung i onligm ation peimas ictaming appioximatch
30% of the hghting illutninanon in all pawagewan, stainwils and essential

j cipnpinent ar eas duiing hghong mamtenant e ni loss of a load gioup.
Illununanon hom SU'i ol the hghting is adequaic to obsene equipinent and
suppoti penonnel mowment. (N e Figure " 12 ISa)

'I he 1 ma gent 3 1,ighung sntems pioude IX; poweted backup lighting to
pictent total bla Lout m areas uhu b .u c ou upied or mas be ou upied during
periods when AC hehung is lost untd the Normal or Standhs laghtmg sntems

= are enngierd. The; clot c, the i met gem v lagluing systems are not icquiicd to
provide the saine hghtmg illuminanon h wh as the nor mal Atandhv systems.

The Non.Salen Related ! Sun genu 1.ighting system provides the emergency
lighting needs to the Radweic !\uihling t oauol room (RWil). the Combustinn
Turbine Genciator 6 :T( a aica and wnuol room, and the nonessential
clecnit al equ;pment areas (bo>h AC arul IX;).1.ighting power foi ihr RWil
contr 01 r oom is supp!ini h om the nonessential"50 VIM : baucry.1 Jghting powcr
f or the nonessential cla u k al equipment sooms is supphed hom the 1"5 Yl)C
battn y m the s.une nonewential load group as the eqmpment m the inom.
1.ighnng power ho tbe nom ocnnal CTG is supphe I hom one of the
nonessential 123 VI)C bann ws

The Saf et.-Related 1 mer geno 1.ighting spicm proudes the emn gency hghting
needs to the Main Conu ol Rooia. the Remote Shutdown Panel toom, the

Emngem v t hewl Genct ator .u cas and < onn ol iooms, and the essent'al.

cln nical equipment iooms (both M; and lH;L 1aghting power for the
identified esscutial ar eas is supphed hom the 1"3 VI)C hatten in the same
siivismas as the are, The lighang powc to the Main Contiol Riium is supplied
itom the two lui YlH ; bauaies m ihr s.une diusion as the 5ah*Related

St nu!!n i .ighnny soui es h o tla s onn of o>ow (5cc i iguie " 1". lSb.)

(;uine I amps are piovaled hn staiiwan nu ioutes aml majoi i ontiol areas
~_----+-d_-
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p.mel ar cat The Guide 1:am ps ar e seu u mtained, baucry pack units, suitab'e for
operation in the ensiionment of the areas in whh h thev a c located. The units
contain a ic(hangeabic baociv with a inininnno S hour capa(ity arul a battery
charger suppl,cd how the Siamlbc 1.ightirg picm of the area in which they are
located. Luide 1.unps ar e Senmic Cairgot t I aml .a e Cla .s 1 E when located in
Salcty Related areas

|

All lighting sutems .u c d"signni to proside lighting intensities wnsistent with
i

the liyhtine needs of he .o cas in a hich they ar e lot ated, and with their intended'

purpose. The lighting design wasnicis the ch'cc ts of gl.uc and shadows on |

conuol panch, vidw displas devh es, and othei npopment, and the minor
efIccis on glass and pooh 1.ighting and othe equipment inaintenance, m
addition to the salen of pet sonnel, plant equipment, and opriation is
considered in the design. Ateas mniaining flannuable materiah (e g., battery
rooms,lucl tanks) h.nc explo ion proof hghting so.u ins Ar cas subject to high i

moiMure base aater-prool!nua"aiions (e g dnwell, wash down ateas). Plant AL ;

ligleting systelin aic gencT' ally ($I tile lluor escent type, w1111 luercUry lain}h,

| provided for high ceil ng ,uul 90d hghtieg, eu ept where brcalage couhl .

I mu odore mercun into the u at toi coolant ustem. Incatuh scent hun |n ;u e used '

for 1)G lighting sntenn ar.d abuse the ie.ictot, luel pooh and othei ar eas where
lamp breakage i ouhl intochne mercury into the reactor coolant. ,

IJghting systern and their disuihution parch and cables are identified,

accor ding to then cuennahty and upc Safc+Relaicd I ighting systems ate Class
1E. hicaten in Schmit Latt gun i stiuttm es and are electrit ally independent
and phpically ,cparat( d. Cables eue routed in their i npcctive diusional
raceways. Normal !.ighting is separated hom Standhv I.ighting.1)G lighting
cables are not innted with any other cables.

.

Plant Sen ice buse: 4upply powcr and heavy duty sei .u e outlets to equipment not
generally used dunng normal plant pom r operation (e.g , turhine huihling and
ref ueling floor crancs, wchhng equipment). Senit e ontlets base grounded
connet tions and tin outlets in wet or moist areas are supplied hum breakers
with ground runent delet non-

Inspection, Test, Analyses and Acceptance Criteria

T able 112.l8 punides a definition of the inspe( tions, tests, and/or analyses,
together with associated acceptance < iitetia which will be under taken for the
lighung and semt c pouci ss stenn

,

h

I

O
.
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Table 2.12.18: Lighting and Service Power System (Continued)

Ir spections. Tests, Analyses and Acceptance Criteria

CertiGed Design Commitment !nspections. Tests. Analyses Acceptance Criteria

5. Tbc Safety-Re!sted DC Emergancy Lighting 5. Intpections and tests wi!! be conducted to 5. An essentral 125 VDC battery supplies DC

system su;piies light:ng. at reduced confirm that the essentia! 125 VDC batte<y Eniergency Lighting to the Emergency

illumination levels to essential areas supplies DC Emergency Lighting to the Diesel Generator area and control room.

v.hich are occupied dunng periods when Emergency Diesel Generator area and and the essentia! AC and DC eiactnca!

AC lighting is lost. These areas include the control room, and the essenttai AC and DC equipment areas in the same safety

Main Contro! room, the Emergency Diesel efectrical equipment areas in the same division Two essential 125 VDC battenes.

Generator areas and co itro! rooms. and safety division. Two essential 125 VDC in the same divisions as the AC Standby

the essential AC and DC electrical batteries. in the same division as the AC Lighting systems, supp:y DC Emergency

equipment areas. Each ?ssential 125 VDC Standby L;ghting systems suppfy DC Lighting to the Man Control Room.

battery supphes the DC Emergency Emergency Lighting to the Main Contro!

Lightmg for the Emergency Dieset Room.
j

Generator area and cor trol room, and ine j

essential AC and DC electrical egoipment |
area within its safety div:sios.. i.m Main |

Contro: room is supplied DC Emergency
M Lighting from the two essential 125 VDC
$ battenes iu the same division as the
@ Safety-Related Standby Lightmg source for

J
the cot. trol room. (See Figure ~2.12.18b.) |

6. Guide Lamps are provided for stairways. 6 Inspections and tests will be conducted to 6 Gurde Lam;)s are located in stairwan eet |
|

eet routes. and major control areas, such confirm that Guide Lamps are located in routes. and major control areas sad

as the Mam Control room and the stairways. esit routes, and ma:or control cor'tain 8 hour battenes. recharceable frnm |

Radwasta Building Control room. They are areas and that they contain 8 hour the AC Standby L>ghting system in the ,

I

self contained units with a minimum 8 batteries, rechargeable from the AC same area. They are qualif a;u Seisr*

hour battery pack and a battery charger Standbv Lighting system in the same area. Category I and are Class 1E in SaMy I

supplied from the AC Standby Lightir'g Seismic Category I and when in Safety- Retauxf areas. |
|

system in the same area in which they are Re!atad areas. Class 1E status will also be
!ocated. Guide Lamps are qualified Seismic confirmed
Category I and are Class 1E when located
in a Safety-Relate <1 area

Y
8
$
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. 2.13 Power Transmission
,

2.13,1 Reserve Aunillary Transformers
|-

Deslon Description
i

No ciitiy. Coverc<l by iteiti 2.12.1,
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2.14 Containnient and Environniental Control
;

2.14.1 - Primary Containtnent System-

Design Description'

,

I.aler, Slage 3 |lonL

.

I

I

|

,

;

,.

I

2.14 1 3'30,92
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|

2.14.2 Containment Internal Structures

Design Description

I.ater. Stage 3 llein.

l
'

1
.

1

!

,

O
;

I

J

,

|

,
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2,14.3 Reactor Pressure Vessel Podostal

Design Description
.

latter. Stage 3 liciii.
,

s

(sj

|

|

|

|
|
|
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2.14.4 Standby Gas Treatment System

Design Description
,

l.ater. Suge 3 licm.
I

!

l

!
1

|

.

I

i

!

O
,

a
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2.14.5 PCV Pressure and Leak Testin0 Facility

( Design Descriptionx

1.ater. Stage 3 Item.

inspection, Test, Analyses atul Acceptance Criteria

No Tici l ITAAC are propoint fin ;liis system. ;

,

.

4

,

a

1
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2.14,6 Atmospheric Control System |
'

Design Description
.

l.ater. Stage 3 Item.
|
!

,

||

t

1

|

O
,

f
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|2,14.7 Drywell Cooling Systern

\ Design Description

Later. Stage 3 Item.

i

|
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i
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2,14.8 Flammability Control System

Design Description

The llammabilnv control system (FCS) is piovided to conu ol the potemial
buildup of oxygen in the containment h am design basis radiolysis of water.The
priman containment during normal operation is purged with nitrogen and
maintained in an oxygen delicient condition (53.5 solume percent) by the
atmospheric control system (ACS). The objective of these two systems together
(ACS and FCS) is to preclude coml ustion of hydrogen and damage to casential
equipinent and sit uctut es.

The FCS consists of two identical theimal hydrogen recond>iners,with anociated
piping vahes, controls and insu umentation. The r ecombiner unitt. are located -

in the secondarx containtnerit and controlled from the inain contr ol room. Each
recombiner removes gas ham the drusell, recombines the oggen with
hsdrogen, and returns the gas mixture, aloag with the condensate to the
suppression chamber. After a 1.OCA, the system is manually at tuated hom the
control room when high oxygen levels are indicated by the containment
atinospheric monitoring systein (CAhlS). Once placed in operation the system
continues it operate untilit is manually shut down when an adequate Inargiin
below the ox, gen concenuation design limit is reached.

Operation of either r ecombiner will pr oude cifective matrol over the buildup
of oxygen generated bv radiolvsis aber a de:,ign-basi < LOCA. Independent 3

drnvell and suppression chambcr penetrations are provided for the two
recombiners, Each penetranon has two nm mally closed isolation valves; one air

;itrogen operated and one motor operated.,o

I h recombiner unit is an integral package. All pressure containing
'

pment,inciu ling piping henseen components,is considered an extension
e containment and therefm e is designed to ASME Section Ill, Safety Class,

equirements The emire package is designed to meet Seismic Categorv i'

s

requirements. The rewmbmers are in separate rootus in the sec ondary
containment and are protected hom dauage bv fload, fhe, tornadoes and pipe c

whip.

The recombiner unit consists of a blower, ek ctric h"ater, reaction t hamber,
water sprav cooler , a water separator, piping. valves, contr ols and
instrumentation. During operation of the system, gas is drawn nom the drvwell
by the blower, and heated Hydrogen and oxvgen in the gas will be recombined
into steam in the reaction ch.unber and condensed in the sprav cooler. The
condensate '.md sprat water, alo.;g with some of the gas, are returned to the
wetwell. The rest of the gas is recscled through the blower.

The operation of the svstem tan be tested f rom the c<mtiol roorn. The test
conuts of energi/inj the blov c? and heaters and obserung system operation to

2.N 8 3/30/92
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see if components are petibrming properly. Flow and pressure measurement
desices at e periodically calibrated.

Cooling water required for operation of the system after a 1.OCA is taken from
the RilR system. Demineralized water is used for functional testing of the
recombiner units. The cooHng water is used to cool the water vapor and the
residual gases leaving the recombmer prior to returning them to the
containment,

inspection, Test, Analyses and Acceptance Criteria

Table 2.11.8 proside a definition of the inspettions, tests, and/or analyses
together with associated acceptance criteria which will be undertaken for the
FCS.

|

t

9

W

J

4

2.14 9 3/30/92

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



||||| || |)

2 s n
ef as io cSs l

m a p :sCr p r
r .oFC ueir

mf t

in n t y . st sn

Oat s o n o oo h et mu
f n c oc os c

i o t e it nl
rae

n . nw iySm yt

f s c eo8 ot a nia o ;r rr s e ugt4 it er it c et r t p ynfe a1 eh v ei R s x ot eu Socit r 2 p smq HS Cr u fsC ige o n e RC FAenr
i e s itu

. ogr eF l Che f

nB h ec n
la n o epp h L m

tlaog c n cin oi t

a cF u ei ipu a . at o
tt t

isds pt

t
i s o h os h s rp Sh

e Ci vnv nd t r oftr t edeipd i nG me i mpdc F w r nc n d a r e
lt te a nt y

inwm
irer r ab omA iu c d e t f

n n n anila
f f

t n re
- a e n o odob s i ib dmu g ef

s

pQ a. c
c rsd r e

ar emt rer si eo npo oi s 'l rt upt t

h c la oc
cud s o e sqe c

e eqn eoh ee era T a P pr R ea T ct T r b
i
r
e . .

t 1. 2 3 4. E
i

mC
l t L

r

e r o
iw e e F .dd

s c h n n
l n rt e et enf

p P y ed tdi o o a
m md L a h eay n eesit n n p

t
r r

t nrS a gt ia o oe ie e ep ee
h s h ect r pl eounu it it

t utc t ic p ohi rt s t

m
p ot

deg a a qyu o ote s s i e na h d cdr t

c e d nmf pees .
t a t

r es c ih ht ei wr n y r-o pn gt o aa aan c y o cio sd pnn la afs r
n n fyb i sd pn

ne A la ce uc iuooo uh u
it i o t ee

r
t t nC d n eb q l lct mit c. n ar s wy n A l e a n a aya . r et s vtr n

l
g uie e mt evd aar

s el rr f

nidi ,o

t l e8 il
d d a d nowe s . slt tn poe

la at
vt eda s, op n eni

vi ic sti e ot ilp n ne
l

s s !a sl d4 wnt e avti eem mtsp
it

e ub a d s s oe e nt e1 nh or l dt b e
is o or haha s T !aws h 2 ac c ea

c s w
, Oe e it su

m y
r rt n t s ala s r, ,s soi t i nn od ei t,

e shdi o c ev u s a r r

swnbi et aq y s e oe e )n dl

m a n ind eh tr
k t s r h e smi pi inf l hi un o oee ami e r R rA it oat wig d r oia tes ot blv tt t

oi npst

emb lac swtaeF at n R

l Hote n n atl rF e, nt h c n n c e cd e st n ae nf t oe n gnr

ont ni ud r e mie a ewn as p sv ep i mo n ei: ot s oe ee n c
r b ot h gb

mnia uu e
8 s 1 it lamid id n ta edim met nem L
4 e cpr l e a opwlp u

l
pe e,nmt r re ip i on r

1 T phfnmfi
pe d e

cl r hdl o t hl recet m oam f t

e i o ot r nt ctc s s
2 siooet

r h oh Wmcroe eoon ny,

s nwccd Obinh oi t c P sct P cbi is(e n
o . .

l

b i
.

3 4. 5
.

1 2
4 a t

T c
e
p e y . o W

t s ts h et rt f nn d a e ef ei ho n t

Sm a ta
e w m

n oy tt $
lla liuq li . f

rn g ot iu n re it
a

m r , icu n b e oS d
ig8it r

4 h
is oC eamf B cF t

n1 c g a
m p se rno2 e . iu eh eo c
C e mt ipo idt pn oe. mr e vme r

n u d pG o o ly
ig eg r

s sFi
a n d y r la

rt
e nt pf

y s p ai umwtse rsn ee ntD i

nd nu e lo a .d
d n ibin eG t f mm, e ie s

w md yt
i fi o my

l
l u is os

fit ph ol ipn s o
e ms c a u a R a Srr

ei q2 Hh Cloc- C is xr r e s R F rsi et

O
t

eS oc Ss e en,

e a ehC wl C! h h oh, TF T e FC T T ct

1 2 3 4. 5
. . . .

Na$ bpP

(



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

e-
f (

._ F

"
!

TO M FCS ROOM
UNIT *B- I 1

'

PCV
.

p

' HECOMatNER UNIT 'A
, ! -------_______, .

;

T
I

A' I AO* BLOWER'
3

|
RPV

-
..., -*-.

i -

ELECTRICAO
,

| A HEATER |'2 m2 m

1
REACTION |

'

q yj y(
I

__

CHAMBER.
'

l VC l I4- @ [AOJM
y |

__

SPRAY
cooler I

g
I L>< > 4- j ): -

. ,
'~ ~

l WATER ]
r ,_ b 'SEPARATOR ;t

> FCS ROCMFROM '" " ~" "- # - ~ -dUNIT r
MUWP WN ;

RHR [[[
l

luol

t

J

l i

e !
8 '

is Figure 2.14.8 Flammability Control System

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



.. .. .
.

ABWR Design occument

2,14.9 Suppression Pool Temperaturo Monitoring System

Design Description

Later. Stage 3 Item.

_

..,

.

t

9
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2,15 Structures aiid Servicing
|(_ 2.15.1 Foundation Woik
,

Design Description |
l

No critry. Coirreti l>y item '2.li). l(L

' (
1 \

. .%

|

!

|

|

'

D
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2.15.2 Turbine Pedestal

Design Description

No Tier 1 entiy for this sptem.

O

1

9
2 15-2 3/30/92
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2.15,3 Crane and Hoist

. Design Description+

Later. Stage 3 Item.

,

i
5

-

(:
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|

| 2.15.4 Elevator

De :isn Description

1.ater. Stage 3 Item.

Inspection, Test, Analyses and Acceptance Criteria

No Tier 1 ITAAC are proposed for this system.

_

-

O :

_

O
2.15-4 3/30/92
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! 2,15.5 Heating, Ventilating and Air Londitioning.

J Design Description

Design 1)escripaons ;n e prosided for each of the following iIVAC S)uems:
Conu ot fluilding, Conu ol Room Ilabitability Area, Reactor liuik"ng, Tut bine |
lluihlings Electrical lluilding. Senice lluilding and Radwaste lluilding. Tables
for the lospection Test Analyses and Acceptance Criteiia are included with ten
llVAC System Figures.

Control Duilding HVAC Systerns
.

Control liuilding safety related air conditioning systems other than the Control
Room llahitability Area, are designed to maintain 85 F,50% Ril at a slight
positive pressme to proside eflitient wor k ennronments for the operators and
proper enuronments le su urture3 and eqmpment to insure it has the capabilit)
to perform every safety function considering the worst case single f ailure for al
normal and abnormal r eactoi operating (onditions and accident conditions.

Mnor equip.nent consists of redundant supply fans, prefilters,80% efliciency
!ihers, hot water heating coils, chilled water cooling coils. and recirculation /
exhaust fans, backdraft d.unpers, fire dainpers, and air distribution ducts and
accessories. liird screens, dust and inse(t lihers are prosided to protect heating

'

and coohng (oil ciliciency. Cor rosian resistant materials are used in the
fabrication of fans. coils, cabinets, plenums, air ducts and accessories. Refer to

i Figme 115.Sa Conu ol lluilding iIVAC Svstems for simplified design
con figuration.

,

All salcty related HVAC srstems are served from Class 1E power from either
normal off-site sources or on-site emergentv diesel generators.

Electncal equipment rooms are maintained at a positive pressure and air
nunement is designed to How to the hauerv rooms maintained at a negative
pressute bv the exhaust fans.

Rooms housing the motor-generator (MC) sets, which proside power to the
reactor internal pumps, are cooled bs individual f an coil cooling units. These
non sa en related cooling units are powered from the s.une electrical source asr

the MG set served. The HVAC Normal Cooling Water System connects to each
1an coil unit cooling coil.

Smoke detectors are provided to initiate an alarm to close the return air
dampers, open the fire zone damper bypassing the exhaust fans and star t the

' supply fans to pressuri/c the Control 15uilding compartments and discharge
smoke through the exhaust hnners. The supply fans are located in mechanical
rooms separate f rom the remainder of the Control linilding cornpartments.The
supph and exhaust fans can he started f rom the Control Room or the hand-off-
automatic switches on the motor control center. T hese fans are powered froms
Class l E Electrical Disisions 13 or 't

1
l

2.15 4 3/30/92
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Control Room Habitability Area HVAC System

The Control Room is maintained at a positive pressme for most events,76 F ,
42% Relative Humidhy (RH) and is continuously habitable during LOCA,
chemical release, fire, safe shutdown earthquake, tornado, flood, and other
natural phenomena to insure the operators can safely shurdown the reactor and
keep it in a safe shutdown condition.

Major equipment consists of redundant supply fims, prefilters,80% ciliciency
fihecs, hot water heating coils, chilled water cooling coils, and recirculation /
exhaust fans, backdraft dampcis, fire dampers, and air distribution ducts and
accessories. Bird screens, dust and insect filters are provided to protect heating
and cooling mil efficiencv. Corrosion resistant materials are used in the
f abrication of fans, coils, cabinets, plenums, air ducts and accessories. The
Contiol Room habitability equipment consists of redundant HEPA and charcoal
filtration units designed to meet regulations addressing Control Room
habitability during 1.OCA ar,d other abnor mal events These units treat air from
one of two widely separated air intakes with radiation monitors controlled to
select the air intake whh the non comaminated air or isolate both in the event
contaminants are present at both locations. Provisions are included for the
future installation of site dependent toxic chemical monitors with controls
capable of actuating the Control Room isolation dampers. The Control Room
Habitabilitt HVAC system is Seismic Category 1, located in a Seismic Category I
structure with air int (Les and exhausts designed for protection from the e:Tects
of wind, rain, snow, tornados and tornado missiles. Rcrer to Figure 2.15.5b
Control Room Habitability Area HVAC Systems fbr simplified design
configuration.

All safety related HVAC componems at e served from Class 1 E power from either
normal oft site sources or on-site emergency diesel generato s

Smoke detectors are prosided to initiate an alarm to close the return air
dampers, open the fire zone damper bypassing the exhaust fims and start the
supply fans to pressuri/c the Conuol Room Habitabilig areas and discharge
smoke through the exhaust louvers. The supply and exhaust fans are located in
mechanical rooms separate from the remainder of the Control Room
Habitability Area and can be started f rom the Control Room or the haniofT-
automatic switches on the motor control center. These fans are powered from
Class 1 E Electrical Divisions 2 or i

Reactor Building HVAC Systems

Reactor fluilding Secondary Containment is served from non-safety related
HVAC equipment located in the Turbine lluilding and is designed to maintain
temperatures between ti', to 10PF,30% RH and hold a negative 0.25 inch water
gauge pre 3surc. Air suppiv and exhaust duct systems are balanced to cause air
movement from clean areas to arca3 with potential airborne radioactive
contamination. Redundam Secondan Containment isolation dampers in series

2.15-6 3/30/92
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| are provided in the uniin air supply and exhaust ducts where they entei the

') Reactor lluihling. These isolation d;unpers close whenever high aii borne
d radiation is detected in the exhaust duct or in the Relucling Floor exhaust air'

'

intake, or when the lims fitil m m e not operating These isohttion (Ltmpers are
| safety related, Seismic Category I whh Seismic Category I supports and base
i normally open, fait closed air operators powered from Class 1E Electrical

Divisions 1 or 2.

Secondary Contaimnent air condition;ng and heating equipraent consists of
three 50% air supply !!ms moving 100% outdoor air ahich is fihered with bag
type fihers, heated with hot wr,cr roi!s oi cooled with chiUed water coils before

I the air is distributed through air ducts to and withm the Secondary
Containment. Exhaust air from t1' Reactor fluihling Secondary Containment
rompartments is collected in ducts, monitored for radiation and drawn to threc;

50% exhaust fims discharging into the plam. stack. Seismic Category I duct
supports are pr. uded wheie aii ducts could f,dl on safety related equipment.,

| The Primary Comainniem supply fan, filter and purge exhaust fan are not safety
I ielated and sene the Primar) Containment Aunospheric Control System. Refer

to Fignre 2.15.5c Reactor 15uilding Secondan Containment HVAC Systems for
simplified design configuradon.

Essential Equipment HVAC Sysicm is safety relatcd aad consists of cabinet
cooling (HYH) units comaining lims and cooling coils connected to the Reactor *

Cooling Water S; 3 tem. Individual !IVH cooleis are procided for each
V compartmem housing the following safety erlated equipment: Emergency Core

I Cooling System (ECCS) tonsisting of three Residual Heat Removal (RfIR)
pumps and heat exchanger , two High Pressure Core Flooding (H PCF) pumps,
one Reauor Core injection Cooling (RCIC) steam turbine pump, Flammability

,'

Control System (FCS) two ret mahiners. Standby Gas Treatment System (SGTS)
'

two filteddryer units and the Containment Aouospheric N!onitoiing System
(CANIS) two equipment iooms. Each room coo)er is controlled to start when the
equipmem served starts or when the r espeuive space thermostat calls for

' cooling.

Niain Steara funnel has a nonsafety related cabinet cooler (HVH) containing
cooling coils servul f rom the HVAC Normal Cooling Water System. Two fans
di3 tribute air to the main scam (NIS) and feedwater (FW) isolation valve areas.
These units are manually started f.om the main Control Room and are designed
to Lecp the temperature below l 10'F.

Other non-safety related cabinet coolers (HVH) containing f ans and coohng
coils connected to the HVAC Normal Cooling Water System are provided for the
Refueling Niachine Comrol Room, the in;.crvice In3pection (ISI) Rooms and the;

Suppression Pool Cleanup Sy. stem (SPCU) Equipment Room. These cabinet
cooling units are (ontr olled to star t win". the spate thennostat calls for cooling. :

Radiation uionitors at t provided in the air environment of the refueling floor
,

,' and in the Inain air exhaust duct in the Reactor linilding to cause closure of the
o

? 15 7 3/30/92
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main air supply tual exhaust dut1 automatic isolation diunpers whenever high
airborne radiation occm s. This high radiation signal will also activate the
Standby Gas Treatmtut System to maintain the negative 0.23 inch water gauge
pressure within the Secondary Containment.

Smoke iemoval from any compartment of the Secondan Containment is
accomplished by operating -dl three air supply fans and all th ee air exhaust fans
with their Gher bypass d..mpers opened. Air exhaust now limiting dampers ate
actuated within the lire zones not experiencing the the to piessurire these Orc
/oneS to litnil 5moke illl'usion.

The remaining areas of the Reactor lluihling outside of Secondarv Containment
are served by indindual HVAC supply and exhaust systems designed to keep the
temperatures below 10ff

Electrical Equipment HVAC consists o! tluce safety related systems Seismic
Categorv I, Safety Class 3. Qualin Group C and are powered hom their
respective Class lE Electrical thvisions 1,2 or 3. Outdoor air and return air is
mixed, Ghered, tooled, and distributed to maintain a slightly positive pressure
in the electrical equipment rooms and a slightly negative pt essure in the Diesel
Generator and Day Tank Rooms except when the diesel generators are running
and their e.vo emergency ct ating fans operate to keep the temperatun below :

110 F. Smoke r emoval is ac< omplished hv stopping the exhaust fans, closing the
return air damper and opening the exinust fan by-pass damper. Continumg to
operate the supplv how pressuri/es the aicas served and releases the smoke ,

through the exhaust hypass duct to the outdoors. Refer to Figure 2.15.5d
Reactor fluilding Electrical Equipment HVAC Systems for a simpli6ed design
contiguration.

Reactor internal Poinp (RIP) Rooms are supplied recirculated air cooled by ,

HVAC normal coolir,g water coils and disuibuted by fans and air ducts. The
return air is drawn into the RIP power supphes and control panels before being
retooled. This RIP HVAC System is non-safety related and non-seismic except
the air duct supports where s.dcty related equipment is located. Refer to Figure
2.15.5e Reactor Piuihiing RIP HVAC System f or a simphGed design
configuration. ,

Fine Motion Control Rod Drive (FN1CRD) Auto Exchanger Control Panel
Rooms are served bv three tan toil units (FCU) with cooling water supplied by
the HVAC Nonnal Cooling Water System. These FCU's are not safe,y elated.

Turbine Builcling HVAC Systems

Turbine lluilding is sened from non-safety related HVAC equipment located
in the buihling to maintain less than 10PF,5tF1 RH and a 3 lightly negativew

pressure except in elecuit switchgear rooms. Air supply and exhaust duct '

systems shall be balanced to cause air movement f rom clean areas to areas with

potential airborne radioactive contamination.

2158 3'30/92
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Tur hine limiding air analitioning ;uul heating equipment consists of thr ee 50%m

[UT sentilation system air suppl lans moving 100% outdoor air which is libered with3

liag type lilu)rs. conled with chilled water coils oi heated with hot water coils
before the air is distributed through air ducit to and within the Turbine j

lluilding. General exhaust air from the Turbine lhailding is collected in ducts |
I

connected to three 509 ventilanon system exhaust fans whh bag filters
discharging into the piant vent stack. Ileat from the Turbine Operating Floor is
removed by roof exhaust ventilating fans. Refer to Figures 2.15.5f and 215.5g
Turbine Building IWAC Systems for the simplilied design configurations.

I
i

Separate 1.uhe Oil Area exhaust fans and ducts are piovided to sene the 1.0
storage ami pump roonn to t emon lubricating oil (LO) fumes and discharge j

them fror.. ti,e plant vent statt
1-

Comparonents with potential radioactise contaminat;un are collected in
separate exhaust duus and nuned hv tbc tomparunent exhaust fans with bag
filters and radiation monitors to the plant vem stat L. <

Comparonents housing heai releasing equipment are provaled with multiple
fan iccirculation fan mil min tooler s with toohng coi!s aml fihers to keep
temper atut es below 10FF.

Smoke removalis acurnphsLed with operation of the Turhine Building roof
p power exhaust ventilators, suppit fam with the ret urn air damper dosed, exhaust

Q fans with their < xhaust liher h> pass dampers opened and fire <one smoke ,

,

dampers positioned to create a positive pr essur e in the arcad .aljacent to the zone
expciicncing the fire The Turbine ihniding supply and exhaust fans can be
started from the Conuol Room or the on of bautomatic switches on the motor
conuol tenter in he Elecirical Building.

Electrical Buikling HVAC Systems

Redundant air supply units with fiher s, woling ( oils and lans are provided to
maintain a positise pressure in the non-safety related 'Wctrical Switchgear
Rooms Return / exhaust lans and air ducts providt the ventilation. Recircularing
fan coil umt cooleis help maintain the tempet atur e below 10FF.in the Flectrical
Switchgear Rooms and the An Compressor Room. A negative pressure in the
auxilian Boder Rooms and Combustinn Gas l'urbine Generator Room is
accoinplished whh iool eshausiers. Refer to Figure 2,15.5h Electrical Building
iWAC Systems foi a shuplified design configuration.

Smoke removal is ;.u omplished by closing the return air dampers and
circulating all outdoor air within the Electrical tioilding. The Ileating Boiler
Room and Combustion Tur bine bencrator Room are maintainul at a negative
pressure relative to the Electncal Switchgear Rooms. Chille Room, Air

p Coinpressor Room arui the stair umer s which are maintained at a positive
( pressure Erjuipment Iaoms posioon their iit e tone smoke damptrs to increase

pressurit;, tion when the lite is in ;m adjatent 40 ca. Supp!v and exhaust fans can

2 1E-9 3/30/92
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be started and d;unpers aligned hom the Conn ol Room m the hand-off.
automatic switches on the inutor wou ol center.

Sarvico Bui! ding HVAC Systems

Senice Building is served from non-3afety related HVAC equipment located
within the building to maintain 7TF,50% RH and a slightly negative pressuie
except in corridor 3 and electrical equipment rooms. Refer to Figure 2.15.5i
Senice lluilding HVAC Sptcms for a simplified design configuration.

Senice Building air suppiv to it.c non radioauive area is prodded with a mixture
of outdoor and return air which is filtered, cooled, dehumidified or humidified
and distributed bv redundant lans through air ducts and diffusers to three
scheat zones wotrolled by /one thermostats. Cooling is provided by the HVAC
Normal Cooling Water System and reheat by the Hot Water Heating System. Air
supply and exhaust duct svstems aic halanced to cause air movement from clean
areas .o areas with potenti.d ait horne radioactive contamination.

|
' Senice Buihling air supply to the potentiaH) radioactive area is prosided with

100% outdoor air which is tihered, cooled and distribt.ted by redundant fims
and air ducts. to a single icheat /one conuolled by a thermostat. The potentially
radioactive ar ea is maintained at a negative pressm e by redundant exhaust fans
which draw the exhaust air through lihers before e'ischarge to the vent stack.
The exhaust air flow is connalled hv a variable air operated damper with signals
hom a flow meter and radiation moniton

Room cooling is supplemented by tan coil units with filters and cooling coils
provided with HVAC nonnal cooling watet. The Chemical Counting Room.;

| Computer Room and Technical Support Cemer are provided with cooling units
| hasing redundant fans. The space temperature is contiolled by therinostats

moduladng the HVAC normal cooling water valves.

Smoke removal can he acwmplished by closing the non-radioactive controlled
area retu n air damper to |>ressuri/c this area and positioning the fire zonc
smoke damper in the exhaust duct to hy-pass the exhaust fans and remove the

| smoke through the exhaust louvers. Tbc radioactive wntrolled area supply and
| exhaust fans circulate all omdoor air and normally maimain this area at a

| negative pressure compared to the non radioactive controlled area. The
| radioactbcc controlled area exhaust Jans can remove smoke from both the non-

radioactive controlk d area and the radioactive centrolled area. Supply and
exhaust fans and return air and tire /one dampers can be controlled from the
Control Room or from the hand-oft-automatic 3 witches on the motor comrol
center.

Radwaste Guilding HVAC Systems

Radw.tste Building is ser ved from non-safety iclated HVAC equipment located
within the building to maintain 63 to lO4"F,50% Ril and a slightly negative

1
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pressuic except in the Radwaste Control Room. Ali supply ami exhaust duct-

systems are balanced to cause an movement f rom (lean arcas to areas with
potential an borne radioauive contamination. Refer to Figtue 215.5j Radwaste.

liuilding IlY \C Systems for a simplified design ronfiguration.

Radwaste lluilding air supply to outentially radioartive alcas is provided with
100% ouuloor air whit h is likczed, cooled and distributed by icdundant fans
and air ducts to sne:al reheat ones each controlled by a thermostat. The
potentially radioacihe atca is maintained at a negative pressure by redundant'

exhaust fans which draw the exhaust air tinough lihers before discharge to the
vent stack. The exhaust air flow is conuolled by a variable air operated damper
with signah from a flow mc'er and cadiation monitor.

Radwaste limiding ptot ess tanks are wnnected to a tank vent transfer system.

that equaliers air outflow fiom ianks being filled with an inflow needed for tants
being emptied. Any excess an h eshau3ted tinough a liher,iadiation monitor
and redundant txhn.ust fans to '.he plant vent stack.

t

The Radwaste Control Room is maintained at a positive pressuie by varying the
'

air flow to the redundant exhaust f ans by a vanable position damper.

Smoke removalis accomplished hv opening the exhat.st fan by-pass damper to
*:nable the dual Radwaste lloilding air supply fans to be started to picssuriec all
areas. Smoke is discharged to the stack. The supph' and exhaust fans can be
controlled from the Radwaste lluilding Control Room or the hand ofliaulcunatic
switches on the motor control center. '

Inspection, Test, Analyses and Acceptance Criteria
|

| The folkming tables pioride the inspections, Tests. Analyses and associated
Acceptance Critecia which are to be accomplished for the plant HVAC systems.

.

Table Svst em

2.15.5a Control lluilding IlVAC Setems
2.15.5b Control Room Habitability Area )l\ AC System
2. l n.5c Reactor liuilding HVAC Spiems
2,15.5d Tuihine linilding HVAC Spterm.
2.15.ne 1:.lcr it ical 15uilding IIVAC Ss stems
2.15.51 Senice lluihling liVAC Ssstems
2.15.5g Radua ac liuilding IIVAC Systems

!
|

|
|

|

|
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Table 2.15.5b: Control Roorn Habitability Area HVAC System

inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections. Tests, Analyses Acceptance Criteria

1. The configuration of the Control Room 1. Inspections of the as built HVAC and 1. As-built configuration of the HVAC and
HVAC and Habitability System is shown in Habitability System construc' ion records Habitability Syecm installation conforms
Figure 2.15.5b shall be performed. Visualitu iection of the with those components shown in Figure

configuration shall be ace. aiplished. 2.15.55.

2. Two Control Room HVAC and Habitability 2. Tests and visual inspection of the two 2. As-built operational tests and visual
trains are both mechanically and independes.t trains will be conducted inspection shall confirm independence of
electrica!!y independent. which will include independent and the two chctrical divisions,

coincident operation of the two trains to
demonstrate complete divisional
separa* ion.

3. During abnormal and accident conditions . 3. Tests and visualinspection of eacn train 3. As-bui! operational tests and visual
the Control Room HVAC and Habitability operating in the abnormal ar accident inrpections shal! confirm that a simulated
trains are capable cf responding to high mode and using a simulated high radiation high radiation signal at one of the two
radiation leveis at one or both of the two signal at one of the outdoor air intakes, outdoor air intakes will open the outdoory

e

d air intakes, confirm the logic will open the alterna'e air air damper at the alternate air intake. Also
,3 intake datapers and close the dampers at confirm that dampers at both air intakes*

any intake detecting high airborne close with simulated high airborne
radiation. radiation signais at both cutdoor air.

,

intakes. I

4. Isolation valves are designed to isolate the 4. Demnostrate with a simulated signal from 4 Confirm the isolation valves are in their
Control Room during onsite or offsite the chemical release sensor that the design locations and are capable of

;

chemical releases Control Room HVAC and Habitability completely isolating the Contral Room and i

isolation valves close to isolate the Control ihbitability Areas from the outside
Room. environment upon receipt of an isolation

signal.
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Table 2.15.5b: Control Room H:bitability Arco HVAC Syst:m (Continu;d)

Inspections, Tests, Analyses and A'ieptance Criteria

Certified Design Commitment inspections Tests, Ana!yses Acceptance Criteria

5. Exhaust fan bypass dampers are designed 5. Demonstrate and visually inspect the 5. Con irm the Cor.tro! Room smoke temoval
'

to enhance smoke removal from the capability of each exhaust fan bypass equipment is capable of being aligned and

Control Room in the event of a fire inside damper to be opened, each retum air operated tutside the Centrol Room and
nr outside the Control Building. damper to be closed and the exhaust fans able to remove smoke from the Control

to be stopped by their remote manual Roo n.
switche:(RMS) in the Control Room cr the
hand- off automatic switches in the motor
contro! center {MCC) outsid? the Control
Room. Att outricor air pressurization of the
Control Room 9 moves tha smoke through
the exhaust louvers.

6. Habitability air treatment equipment is 6. Test and visually inspect the air treatment 6. Confirm treatment cauipment es in

designed to meet the requirements of equipment to demonstrate that aH of the comphance with acceptance criteria of

apphcable regulations and standards. Refer components are ready to perform their applicable standards relating its functic nal

to Table 3.2b Ventilation and Airborne function in accordance with applicable performance.
y
;;; Monitoring. standards.

7. Control Room Habitability Area HVAC 7 Review documentation of the instali6d 7. Confirm the system equipment is

equipment is designed to Safety Ciass 3, equipment, instruments, ducts. ciping and designed, fabricated, installt.d and tested
Quahty Group C, Seismic Category I supports for compliance,and bf applicable) in compliance with appitcable codes and

requirements and are powered from Class the Code Stamp on the hardme. regulatory requiremer ts. Visually inspect

1E Electrical Divisions 2 or 3 the electrical installation to confirm the
Class 1E Electrical Divisions 2 and 3.

I.
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Table 2.15.5c: Reactor Building Heating, Ventilating And Air Conditioning (HVAC) System

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Committnent lecpections, Tests, Analyses Acce,)tance Criteria

1. The configuration of the Reactor Buildina 1. Inspections of the as-built HVAC System 1. As-built Reactor Building Set ondary
Secondary Containment HVAC System is construction records shall be performed Containment HVAC instatlation conformr
shown in Figure 2.15.Sc. Visualinspection of th0 configuratinn to the configuration shown in Figure

components shall be accomplished. 2.15.Sc.

2. Secondary Containment dual isolatian 2. Review the documentation of the as- 2. Confirm by visual inspection the isolation
dampers of the main air supply and installed iso'3 tion dampers to verify dampers are designed, fabricated, instahed
exhaust ducts are designed to Safety Class compliance with the required standards and tested in compliance with code.; and
2, Quality Group B, Seismic Category 1 and and (if applicaulo) visuviy inspect the Code regulatory requirements.
are powered from Class 1E Electrical Stamp on the hardware.
Divisions 1 or 2.

3. Secondary Containment dual isolation 3. Test the closure of the Secondary 3. Confirm by visual inspection that each
dampers close in less than 30-seconds duc Containment HVAC main dosi supoly and Secondary Containment HVAC main
to a LOCA signal or detection of high exhaust isolation dampers with simulated suppiy and exhaust isolatroa damper
airborne ra 1icactivity upstream of these isolation signals. Verify that closure of eacn closes in less than 30 seconds after receipt,o

gt isolation dampers or at the exhaust air niation valves occurs in less than 30- of ence so!ation signai.
y intake duct in the Refuelir.g Arci ne failure seconds. Also test the faii close actuation

of systern fans. Refer to Table 3.2b of each damper on loss of power or
Ventilation and Airborne Aonitormg. instrument air supp!y.r

4. Leakage through each Secondary 4. Inspect the damper positica switch 4. Confirm by visualinspection the
Containment isolation damper is designed capability and verify each secondary Secondarv Containment isolatior: dampe<s
to be compatible with the Secondary containmeat isolation damper reaches the and their position switches comp!v with
Containmant leakage requirements fuity closed psit.on when automatic regulation requirements calling for an
estabbshed for the Standby Gas Treatment closere actuation occurs. acceptable setonda y containment barrier
System. when fully closed.

5. Secondary Containment HVAC System 5. Inspect the configuration of the coatrols 5. ConfVm by visual inspection that the
exhaust fans are designed to be started and test the interlock of the .,upply fans surply fans do not start before the exhaust -
before the supply fans start and be stopped . with the exhaust fans to verify the supply fans are operating and the supply f ans stop
in the event the supp!y fans fail. fans canact be started before the t;xhaust when the exhaust fans are oct operating.

fans are operating and upon failure of the
exhaest fans, the supply fans stop
automatically.

k'
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Table 2.15,5c: R::ctor Building Heating, V:ntil: ting And Air Conditioning (HVAC) System (Continued)

Inspections, Tests, Analyses and Acceptance Criteria

Certified Des'gn Commitment inspections, Tests, Ana|yses Acceptance Criteria

13. DG Emergency Supply Fans are safety 1'i inspections of the as-built HVAC Systern 13. As-built Reactor Building "vG Emergency
related and are designed to provide shail determine that one DG Emergency Supp!y Fan instalfation conforms to the
add.tional diesel generator room cooling Supply Fan is control!ed to start when the design documentat en ar d visual
when the diesel is operating and a!so diesel engine starts, and the second fan inspection shali confirm the centrois will
remove smoke from the Diesel Generator starts when the rcom thermostat ra!!s for start one of the two fans when the diesel
Room in the event of fire. additional cooling. High and low engine is started or start the second fan

temperature alarms in the Control Room when the room thermostat calls for
when tha temperature is high. Both fans additional coohng. Also confirm these fans
can be manually controlled, locally or from can remove staoke from the Diesel
the Contial Room. In the event of a fire Ger'erator Room.
these fans can also remove stroke from
the Diesel Generater Room

14. Reactor Building non safety related RIP 14. Inspections of the as built RIP HVAC 14. As buiii Reactor Building R:P Pane! and
Panel and Power Supply Rooms are System construction records shall be Power Supply Rooms rip HVAC inst 3Mation
designed to be cooied by the RIP HVAC performed. Visualirspection of the conforms to the configurat:en shown ins,

;; dual fan recirculating air system with configuration comoonents sham be Figure 2.15 Se.
g cooling coils served from the HVAC normal acccmplishe 1.

cochng water (HNCW) system as
configured on Figure 2-15-Se. This is in
addifico 10 the supply and return / exhaust
air cooling and smoke removat provided by
the Electrical Equipment HVAC System
configured on Figure 2.15.5d
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Ttble 2.15.5e: El:ctrir,cl Building H: sting, Ventil ting and Air Conditioning (HVAC) Syst:m

Ir spections. Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections, Tests, Analyses Acceptance Criteria

1. The configmation of the Electrical B',ildir g L Inspections of the as> built HVAC System 1. Asuuilt Electrical Building HVAC
HVAC Sysh . . is shown in Figure 2. 5.Sh. construct an records shall be pericrmed. installation conf arms to the configuration
The equipment in this building is n ;t safety Visualinspection of the configuration shown in Figure 2.15.Sh.
related. components sha!! be accomplished.

2. Fan coil cooling units supplemer t the 2. Visual!y inspect the supp!cmental fan ceil 2. Confirm that the E!ectrical Building
equipment room cocling with cc ils units to verify their operation and control. supplemental cooling units are capable of
connected to the HVAC Normal Tooting removing operating equipment heat
Water System. Room thermost sts control releases to the spaces and are contrLited
the coo!ing water flow control valves. by space thermostMs.

3. Smoke removal is accomplis'eed by closing 3. Visually inspect the damper alignment to 3. Confirm by visua! inspection that all supply
the return air damper and <,erculating all utilize al. outdoor air and adjacent room and exhaust fans can be started from local
outdoor air within the E'sctrical Building pressurization to accomplish smoke or remote panels. A!so confirm the return

spaces. The Heating r iler Room and the removal. Demonstrate the capability to air dampers can be c!osed and the fire zoneo
Combustion Turbi .e Generator Room are start each exhaust fan and align the dampers positioned to accomplisho

M normally mainNned at a negative dampers for smoke removallocally or from pressurization in the areas adjacent to a
s pressure re' .tive to the remaining the hand off automatic (H-O-Al switches at fire. Verify that the Heating Boiler Room

equipment rooms maintained at a positive each of the motor control centers. and the Combustion Turbme Generator
pressure. Equipment rooms are designed Room is maintairied at a nngative pressure
with zone fire dampers in their exhaust ' relative to <he adjacent equipment rooms
ducts to increase the pressuritation when which are maintained at a positive
the fire is in an adjacent area. p ressure.
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Ta' 'e 2.15.Sf: Servica Building Heating, Ventilating and Air Conditioning (HVAC) System

inspections, Tests, Analyses and Acceptance Criteria

Certified Design (.ammitment inspections Tests, Analyses Acceptaace Criteria

1. The configuration of the Service building i. Inspections of the as-built HVAC System 1. As-built Service Building HVAC installation
HVAC System is shown in Figure 2.15.Si. construction records shat! be performed. conforms to the configuration shown in
The HVAC equipment in this building is not Visualinspection of the configuration Figure 2.15.51.
safety related, components shall be acccmplished.

2. The Service Building HVAC System 2. Visually inspect the couipment serving 2. Visually confirm that air moves irom the
consists of two trains, one serving the non- each area and demonstrate that air moves clean areas toward the potentially
radioactive contro led areas and the other from the clean areas tu the potentially contaminated areas. Confirm that the
serving the radioactive centrolled areas. contaminated areas. Demonstrate that the HVAC equipment and flow control serving
The non-radioactive controlled areas are flow controls and low flow alarm are the radioactive controlled areas establishes
pressurized by redundant supply fans. The functioning to maintain the radioactive and maintains a negative pressure relative
radioactive controlled areas are maintained controlled area at a negative pressure as to the environment. Confirm that the non-
at a negative pressure by redundant supply the pressure drop across the exhaust filters radioactive controlled areas are
and exhaust fans to insure that air moves increase with time, pressurized.
from the clean araas to the potentia!!y

N contamina:ed areas. Refer to Table 3.2b
@ Ventitation and Airborne Monitoring.
*i-

3. Smoke removalis accomplished by closinD 3. tr.spect and visually demonstrate ihe 3. Visually confirm that for smoke rcrnoval
the non-radioactive controlled area return return air damper can be c!osed and the the return air damper closes, the fire zone
air damper and positioning the fire zone radioactive controlled area fire zona damper is positioned to pressurite the non-
damper in the exhaust duct to pressurize damper can be positioned to pressurire the radioactive controlled areas and the
the area. The radioactive control:ed area non-radioactive controlled areas. The radioactive controlled area redundant
exhaust fans remove smoke from both the exhaust fans of the ratiioactive controlled exhaust fans start from the local panel or '

cican areas and the poter,tially areas can be started locally or from their the H-O-A switches on the motor control i

contaminated areas. hand off automatic (H-O-A) switches on center. Verify that smoke is removed from
the motor control center to remove smoke all areas of the Service Building.
from ali areas of the Service Building.
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e e
Tabic 2.15.5g: Radwaste Building Heating Ventilating and Air Conditioning (HVAC) System (Continued)

inspections.Tc ts Analyses and Acceptance Criteria
,

~ Certified Design Ccmmitment tr.spections. Tests. Analyses Accevance Criteria
1

4 Radwaste Building Tink Exhaust bstem is 4 Inspect and visua!!y determine ti.at the 4 Confirm that the had.:: ste Susiding Tank |
designed to control air reieased from tsnks Radwaste Building Tan Exhaust System Exhaust System contrais the ec; case of 1

being filled cr.d permit this air to be orawn limits the release of tank air to the tank air and fdters et before the tank Ij

into tanks beir:g simu!!aneously pumped Radwaste butiding Exhaust Systein and exhaust is descharged to tne stactVen'y
the exhaust air is monitored forout or being drained. Excess air is passed the stack.
radioactivtty befc,fe it is drscharged to the ;

through a bag fdter before the tank exhaust |stackfan discharges it along w:th Radwaste
|Building exhaust to the stack.

S. Radwaste Building incir crator Exhaust is 5. :nspect and visuatt/ det" 4:a tr > 5. Confirm ine ir.cinerator enhaust gas is !

cont-d 2nd passes through a HEPA fHter
designed to be treated by cooler'g the gas Radwaste Budding incin v.or Sys:cm

~ end fan before ihe cas is discharged to me
and passing it through a HEPA fi !er and functicos to cool the exnaust gas before

fan before release to the stack. passing it through a HEPA felter and fan to st ec k .

the stark.

|

1y

$
8

!

!

l

$
i

|
t
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2.15.6 Fire Protection System

Design Description

lotter. Stap 3 llem.
<

i

|

9
|
|

|

|

|

!

O
1
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2.15.7 Floor Leakage Detection System

Des'gn Description

1.ater. Stage 3 liem.

..

i

l
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2.15.8 Vacuum Sweep System

Design 09scription

1.ater. Stage 3 Item.

Inspection, Test Analyses and Acceptance Criteria

Ne Tici i ITAAC are proposed foi this sntem.

O

.

i

9
2 3 36 3/30/92
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2.15.9 Decontamination System

Design Description

i.ater. Stage 3 Itett).

21537 3/30/92
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2.16.10 Heactor Building

Design Description

(l.ater)

.

I

1

O
I

|

9
| _ _
,

t
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2.15.11 Turbine Building

Design Desctlption
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i

2,15,12 Control Building

Design Description

I The t(n1 trol buikhng ((:11) is the buikhng iliat liouses the iiiain (ontrol room,
cohllol equipinent and opel.itions persolinel lot the Reat toi aint Tuthine
Islattdt The (onuol buihling is lo(ated between the scat toi ;uul tuihine

,

i buihhngs.
-

,

.;

| In athlition 10 the contt ol toolli and operations pelsonnel, this huihlitig houses
| the essential elects ical, t onti ol and insti utocritation equipluent, essential hwitch
j gear, esselitial haticly Ioultis, the Cll heating afnl all (onditionitig (llVAC)

equipment, f eat tor huikling conipoticut cooling walet pumps aful heat-;

cAchanger%, and the Nicam lunnel.;

!
; The general buihling ar rangetnent int huhng watet tight door s ami sills for

| doorwap whcie needed for flood i ontrol is found m Fignies 2.ln.12a through
2,15.12g.-

j

The Cil is a Scismir Categor 3 1 stiuctur e designed to provide missile and tornado
,

j protection. |
| '

j The Cil is constr ut ico of reiniot t ed i oncr ete with steel tr uw sool. The Cil has i

! two storics ahore the grade lesel and hun stones below. The building shape is
tectangle. Slajor nornifial dimensions are as hillows:

'
Overall height above top of hascitiat 30.5 ni |
Overall planar dimensions (outside) !

O deg-lS0 deg dhection 24.0 m
9C deg-270 deg diin tion 56.0 m !;

j Thirknt w of Outer Wall j
dom S.2m ThtSt. to ) 7.lSm TN1st 1.0m !

fiom 17.Inm ThtSt. to 22.2 m ThtSL 0.6m !

Thickness of Steiun Tunnel
Walls, Floors, and Ceilim:, 1.6m >

Thic knew of Walls suppor ting Steam Tunnel 1.6m

!'

The Cliis a shear wall su ucture designed to acconunodate all specified scismic
'

loads with its perimeter walls. 'l her chn c. Irame members such as beams or
col'anns are designed to ;u t onunod.ne dehinnations of the walls in case of !

carthquake condition. Column siecd and floor slah thicknesses at e also provided |
in the general buihling ar rangement ligures. With major dimensions defined as ;

- listed above for specified reinlotted concrete materials and design procedures, ,

'

the dyn.unic charatteristic of the Cll su utture is delined. Seismic adequacy of
lhe detaih'd s'te-spailic (ontrol building design will he evaluated using the ;
dirnensional (haracteristic s noted ahose and approved anah tical procedures

,

and methodology for dynainic analysis o! stru< turet This work will he in j
compliance wah the ACI and AISC codes gover nmg design of reinforced *

,
concrete stnictures for nuclear power plants. Detailed anahscs of the site

i
2. W 40 T30|92
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! spe(iiic (oiniol hmidmg design sull utilve appiopnate site d.na loi scismic
cwnts, lloods toin.ulos, unals out othe: lo.uhng ( oininions

To pr otr( t against estei nal iluoil d.unage, the following design featur es are
piochted;

a. wall thinness bt low flood les el gicater than (uim.

b. water stops procided in ah onsuin tion jomts below grade.

wateitight doon . uni pt] mg pencu auons installed below flood level.c.

d. watripiool ( oating on cuciioi walk

linnulanons and walls of su urtuies below gi.ule are designed with waterc.
siops al espansion . uni < onso ut tion loints.

I. tools are deuqued to present pooling of latge unounts of water.

To pioict t aganist inicinal flood d.unage. the loiloning design f eatutes are
pr ovided:

elevation dilleiciu t s.nuliinisional separatior.s hom remainder of thea.

(:11.

b. drainage sntem to dncit u ucr to assigned floor and location.

sills for dooiw.ns as needed to piocide flood (onaoi.c.

d. water tight doot s installed below intrinal flood level.

c. wall thi(kness below inicinal flood level gicater than (Mim.

liiside the steam tunnel is the nGunsle.un piph'g. the mainsic.un drain line, and
the Imtwater piping. Tiu ste.un tunnel has no pencoations hom the steam
tunnelinto the (onuol buihling. Ans Ingh encigv line breaks inside the ste un
tunnel will seul out to tile lui hme building. All stamling waici will rollert in the
1.nye solumes in the lowei poitions of the sicam tunnel at the scat tor buihling
or tur hine building ends.

On Floor 151F. thcic aie lh e hose staints and irat tor cooling watei (RCW)
piping. It is designed that any s uptm e of the lhe hose stand will leak onto the
floor and drain to the Muu lesel bs floor diains Sills will be provided at
doonv.ns to presem the ennv of standmg watet into the (onuol rnom complex.
The RCW piping ions u s tic alh in a unn reic pipe chase. No l'ooding outside
this pipe ( hase is possible.

On the floor wheic i omputci inom located, theic ;o c lite hose stands. RCW
piping, and other piping ss sicint A limited amount of standing water is expected
upon a r uptuu o! .un of these svstems $ ills will be provuled at doorways to

? 15 41 130/92 |
|
|
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'

pr esent water h oin t r ossing anisninal inuno.u u s Noni.o .o r angcinents ; uni
designs .uc also pr osided lot othe llouis f oi floods }n ole ( non.

I i)using not mal oper ation, the i ont icic sun ounding the sic.unline tunnel
'

provides shichhng so that opn.uor doses .uc helow the valoc associated with
uncontiolled, unlimited .aiest The ouici walls of the (ontrol buihling are !
desigr.ed to atti nuate i.uhation h oni radio.u tis c materialu ontained within the

;

Icattor liuihling and ham possible an hoine ladiation surrounding the control
huihling lollowing a (DC.\ l he walls ptovide shiciding to limit the ducet-shinc

,

exposuic of (ontiol iooin peisonnel f ollowmg a 1.()C.\. $hichhng for the!

outdoor air (lcanup liheis also n ponided to allow teinpoiary auess to the |
'

mechanii .d equipment .u ca of the (ontiol buihling iollowing a 1.OCA should it '

i he :equit ed.

The conool hu.hling is not a sented so u( tuic The esposed exterior ioofs and
walb, of the str ut t ur e .u c designed f or the icquir ed pr essur e drup. 'l ot nado ,

d.unpcis air provided on all air mtale. uni eshaust openings. |hese d.unpcis are
designed to withsiaint the spn ilied neg.unc in essme ,

; Inspection, Test, Analyses and Acceptance Criterin

Table t' IT>.I'd ]novides a delinnion of the unpcetions tests and /or analpes
together with assonaicd .u t epi.nu e t iiteria ulut h udl he tuulet taken for the
contr ol buihling.

i

Y

i

i

s

!

O
i 2.15 42 3'30,'9?

|
|

|
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2.15.14 Service Building

Design Description> :

Later. Stage 3 Item.

,

:.-,

.

|

|

2.15-53 3:30?]2
,

i

- _ . -.



. . . -

ABWR Design occument
_ _ _

_

l

2.16 Yard Structures and Equipment I

D
' (V'

2.16.1 Stack

Design Description

|Later. Stage 3 Item.
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2,16.2 Oil Storage and Transfer Systems

Design Description
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3.0 Non-System Based Tier 1 Material

In addition to the systen' based Tier 1 material presented in Section 2, separate
Tier 1 enuies aie proposed f oi suhiccts not conveniently covered by the system-
hy +.) stem approach. In general, ibcse non system Tier i entiies addr< ss subjects
that are more genciic in nature. That is, they coser technical issues that are
relevant to many of the ssstems addressed in Section 2. An example of a generic
technicalissue is quahlication oisafet3-related equipmer,t for the environmental;

coaditions that will occur during normal operanon and accident conditions.
This issue of equipment quahlication (EQ) is :clevant to many AllWR Systems
having a saletv function; treaunent in a single generic EQTier 1 enny avoids
repetitious FQrelated ennies for multiple systems. Tahle 3.0 provides a matrix
defining the relationship hetween gene.ic material and the Al5WR Sysicms -

covered in heltion 2.

for selected areas of the AlMR design. there are (lor leghimate Icasons)
insufficient design details available at this time upon which the NRC staff can
base a safety linding. Under thcsc cir rumstances, it has been agiced that the Tier
1 enuies for these tet huical smgecis can mclude some items addressing the
detailed design process. For issues in this c.ueguiy, some of the proposeo
mspections, tests, analyses and au eptance criteria (ITAAC) will be aimed at
verining implement uion of the design process, i.e., wdl utilbe design.

actept;mcc ';riteria (D.\C). The r emaming ITAAC enuies will std! focus on
coniirming the as-buih faciiitt is in compliance with the certified design,
Refmence 1 contains a more detailed discussion of the 1)AC concept and the
criteria which will be used to gosci n application of the concept. AllWR technical
issues which will have citments ol' u design acceptance approach in their Tier 1
treatment are: ,

(}) lustruthentation and ctintrol design issue!. Including } \untan Factors
Engineering (HFE)

(2) Radiation piotection

O') Piping

In sununan, this section provides Tier 1 material that is generic in nature and is
more elliciently handle i outside the sistem hvssstem approach being used for
the bulk of the AIMR Tict I mateiial. Further more, to the extent that it is being
used f or the AltWR design certification. this section also includes material that
will achieve design verifica: ion utilving the 1)AC process.

301 3'30/92
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ABWR oesign Docwnent

3.1 Equipment Qualification (EO)
(
0 Design Description-

Mechanical and elect.-ical equipment that is important to safety is qualided Ibr
the full range of ensir onmental umditions that will exist .y> to and including the

4

time the equipment has finished perfbrming its safety-related function. |
Equi unent used for the cer tilied design w;ll be in full compliance with the il

'

regulatory S equir ements and industrial standar ds goserning qualification
methodologv to be ased tot safety equipment in nuclear power plants.

The scope of this generic material is to address the complete spectrum of |,

environmental conditions that may occur in the f acility. Not al! s.fety equipment |.

will experience all of these conditions; the intent is that qualification he
perforined bv selecting the condinons applicable to each particular piece of
equipment and performing the necessaiy qualification using acceptable
methods.

Inspection, Test, Analyses and Acceptance Criterin

Table 3.1 provides :. definition of the inspections, tests, and/or analyses
(together w;th associated auepte.nce criteria) which will be perfin med to

m demonstrate compliance with the equipment qualification comm:tments for the
(g\t

certih. d design.e

1

;

,

|

l

|

|
,

|

C's,g
V
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Table 3.1: Equipment Qualification (Continued)

Inspections, Tests, Analyses and Acceptance Criteria

Cestified Design Commitment lesspections, Tests. Analyses Acceptance Criteria

1.c (cont.)

supporting analysis to show that the
equipment to be qualified is acceptable i

2). Testing a similar item of equipment
with a supporting analysis to show that
the equipment to be qualified is
acceptable.

3) Experience with identical or similar
equipment under similar conoitions
with a supporting analysis to show that
the equipn.ent to be qualified is
acceptab!c.

.

r

h 4) Analysis in combination with partial
"

type test data that supports the ;

analytical assumptions and |
Conclusions. [

e. The results of the qualif tcati )n have
been documented to permit
V6rification that the item of equipment '

important to safety:

t) Is qualified for its application; and ,

I2) Meets its specified performance
requirements wisen it is subjected to
the conditions predicted to be present
when it must perform its safety
function up to the end of its qualified
life.

$
P
b
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Table 3.1: Equipment Qualification (Continued)

Inspections, Tests, Analyses and Acceptance Criteria

| Certified Design Commitment inspections. Tests, Analyses Acceptance Criteria

j

| 2. The installed condition of mechanical and 2. . An inspection will be performed of 2. The installed configuration is bounded by

electrical equipment important to safety installed safety equipment to aseess the test configuration and conditions. No

will be compatibic with conditions for compatibitsty with the methods and phy.5ical interferences exist with adjacent

,

which it was qualified. assumptions used to qualify the plant feature which have not been

|
equipment. addressed b/ the qualification process. i

)

l
1 i

!
|
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3.2 Instrument Setpoint Methodologym

Design Description

A disciplined approach is m,cd when c~stablishing allowable values and nominal
trip setpoints f or instruments h,ning safety.related trip functions. The following
is a generic ucatment of the piocesses nhich will be used to verify that this is
accomplis,hed.

The determination of nominal trip setpoints (NTSP)* must indude a
consideration of many factors. In the case of setpoints which are directly
associated with an abnor mal plant transient or accident analyicd in the safety
analysis, a design ba is anah tical limit is established as part of the safety analysis.
The design basis anal)tical limit is the value of the sensed pr ocess variable prior
to or at the point where a desired action is to be initiated. The design basis
analytical liniit is set so that appropriate licensing safety limits (l.SL) are not
exceeded, as confirmed by plant design basis performance analysis. An allowable
value** is determined hum ihe analytical limit by providing allowances for the
specified or expected calibration capability and accuracy of the instrumentation
and the meastu ement en ors. The nominal u ip setpoint value is calculated from
the analytical limit by taking into account instrument drift in addition to the
instrument accuracy, calibration and the measurement errors.

Not all parameters have an associated design basis analytical hmit (e.g., ma;n
i steam line iadiation monitming). An allowable value may be defined dircctly

based on plant licensing requit ements. previous operating experience or other
appropriate criteria. The nominal trip setpoint is then calculated from this
allowable value, allow ing for instrumen t diift. Where appropriate, a nominal trip
setpoint may be determined directiv based on operating expenence or
engineeririgjudgmen t.

Procedures will be used that provide a consistent and repeatable method for
establishing instru nent nominal trip setpoint and allowable value. Because of
the general characteristics of the instrument:uion and processes involved, three
different methods ar e used. These are:

f

(1) Computational

(2) Engineering judgmen t

(3) Historical Data

_ _ _

The knuting value o! the senwd pios cw sariahh ai whi< h a trip auian wdl be set to*

[ operate at the tirne ol c abbration.
V The liiniting value of the wnwd pros cw varialde at whii b the inp srtpoim inay he found"

during inm uinent sont illain ( .

3.21 3/30/97
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inspection, Test. Analyses and Acceptance Criteria

Table 3 'd provides a definition of the inspections, tests, and/or analyses, n

together with associated acceptance criteria which will be undertaken for the
instrumentation to which this methodolog) must be applied.

I

a

a

:b

.
O

45

4

4

9
3.2 2 3/30/9?
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Table 3.2: Instrument Setpoint Methodology

inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections. Tests, Analyses Acceptance Criteria

1. Instrumentation having safety-related trip 1. A review will be conducted of the NTSP 1. NTSP and AV have been established using
functions wil! have nominal trip setpoints and AV specified for the installed acceptable methodologies and are
(NTSP) and allowable values (AV) instrumentation and associated compatibie with the plant-specific safety .
established by approved methodology. equipment. This review will include the analysis. Acceptable methodologies are:

methods used to develop the NTSP and AV.
a. Computations

b. Engineering Judgment

c. Historical Data

u
Y
w

e
L'
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3.3 Piping Designg

(Q Design Description
l

Piping associated nith hydraulic and pneuinalic systenis is categorized as either
nuclear safety related or non safety related. Piping systems that niust remain
functional following a safe shnulown carthquake (SSE) are designated as
Seismic Category 1. Depending on the intended senice conditions and system
design fonctions, piping is funher classified as ASNIE Code Class 1,2,3, or non-
Code Class. NRC regulations gosern piping designations and piping in the
certified design may further he classiiicd as Quality Group A,li, C, or D.

All ABWR piping components niU be designed, fabricated, installed and
examined to contino full compliance with all applicab!c regulatory
requirements and mdustrial codes and siandards.

Inspection, Test, Armlyses and Acceptance Criteria

Table 3.3 prosidts a definition of the inspections, tests and analyses, together
with the acceptance criteria, w hnh will be performed for ABWR piping in order
to demonstrate compliance uith the certified de3ign conunitments. The
information in Table 3.3 is intended to be generic and to apply to all safety

,A related piping governed hv Quality Group A.15, or C and ASNIE Code Class 1,2,
or 3 de.signationa. Not all of the ennies in Table 3.3 apply to all piping

'

classilitations. Appropriate applicability, based on designation, will be;

incorporated at the tim" the inspections, tests, and analyses are imp!cmented.

I

!

l

I

i

!

n

v
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Table 3.3: Generic Piping Design

inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections, Tests. Analyses Acceptance Criteria

1. The piping shall be designed for a fatigue 1. An inspection of the cartified stress recort 1. ASME Code, Section !!i requirements sha!!

fife of 60 years. This design shal! account will be conducted to assure that the fatigue be satisfied, includino the cornulative |
'

for the cyclic strcsses resulting from the evaluation is consistent with the ASME fatigue usage factor, which shaff be less

expected pressure / temperature cyc!es and Code. Section ill requirements and with the than or equal to 1.0. The applied
subsections of ASME Code shali beloads in the required combinations. For 60 year design life,
contained in the approved editions

ASME Class 1 piping systems, a fatigue documented in 10CFR50.55#
analysis will be perforrned in accordance
witt. ASME Code, Section l!!
requirements For ASME Class 2 & 3
piping, ASME Code, Section ill rules will be
fol! owed using a stress range reduction
factor of 1.0, based an fewer than 7000
cycles. These fatigue analyses results shall
be documented in a cer'.:fied stress report.

2. Pipe mou Md equipment allowabic loads 2. inspections of stress reports, design 2. The a!!owables for pipe mounted

L- and attach. ,ent interface .for exampfe, trie specifications, and design drawings will be equipment and interfacing equipment shall,,

interface between a snubber and its conducted to confirm that the as des:aned be met. The ahowabies at attachment"

embedment plate) allowable loads, interface loads, accelerations and stresses :qterfaces shall be met.

acceleratioris and stresses shall be
are consistent with the interfacing vendor's

satisfied The loads, accelerations and / constructor's specified hardware

stresses that the piping system imposes on allowables.
|

its pipe mounted ecuipment and on its
inter!a:es shall be determined by analyses
of tha piping systems and compared to the

j
| a.lowable values.The results of these

|
analyses shall be documented as interface
reauirements to assure design
compatibility with the equipment and
interfaces.

H
8

f $
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Table 3.3: Generic Piping Design (Continued)

inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections, Tests, Analyses Acceptance Criteria

3. Analytical methods for the dynamic and 3. Inspec'. ion (review) of the certified design 3. Methods shai! be in compliance with a ll ,

static analysis of piping systems and the specification and the certified stress report applicable regulatory requirements.
corresponding component stress analysis wi!! be condacted to confirm that the
sha!! be snecified in a certified design , piping was c.esigned and analyzed in

,

specification for each piping system. The compliance with ali regulatory (and other
dyr'amic analysis of piping systems shail appiicable) requirements.
Use a suitable dynamic method. such as
time history or response spectrum method,
or an equivalent static load method. Lin6ar-
elastic analysis or nonlinear-plastic
analysis shall be used. For the applied
method, the key analysis parameters shall
be addressed. For example, for the
response spectrum method, the following
shall be defined:
a. Combination of group responses whena

i
~9, multiple response spectra are used.

b. Combination of modal responses.
c. Combination of response spectra

analysis results with differential
building movement analysis results.

d. Damping coefficients.
e. Cut off frequency.
f. High frequency modes.

i

e
8

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



Table 3.3: Generie Piping Design (Continued)

inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections. Tests Anaryses Acceptance Criteria

4. Essential piping systems, including 4. Inspections of APiE Code ill required 4. The essential functions of structures,

required pipe whip restraints, sha!! be documents and the pipe break analysis systems, and components shall not be

designed to protect against the dynamic report, or leak-before-break justification preciuded by the postulated pipe breaks.

effects associated with the postulated report, will be conducted to confirm that For those components required for safe

rupture of high energy and moderate the piping system was designed / analyzed shutdown, hmits tc meet the ASME Code

energy fluid systems. A pipe break analysis in compliance with requirements that requirernents for faulted conditions and

report shall be generated to confirm that assure postu!ated pipe breaks will not limits to ensure required operabihty shall

the piping system is acceptable for all unduly impact the safety of the plant. be met.

postulated breaks. Piping systems that are
qualified for the optional leak-before-break
design approach may exclude design
against the dynamic effects from the
postulation of 'oreaks in high energy
piping.

5. Ai! AEME Code Safety Class 1,2, and 3 5 An inspection of the certified stress report 5. ASME Code, Section Ili limits that protect

$ piping systems which are essential for safe will be conducted to assure that none of the piping and pipe supports against

k shutdown, shall be designed to assure that the stresses or deflections of the piping primary stress failures will be compared

they will maintain sufficient dimensional system exceed values which could lead to with allowable values that preclude

stability to perform their required function larr ": ductions in the cross-sectional flow impairment of functional capability. In no
case will stresses exceed values allowed

following application of allloads to which for Service Level D in ASME Code. Section
area.

they will be subjected during postulated Ill.
events requiring their safety function.

|

1
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Table 3.3: Generic Piping Design (Continued)

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections, Tests, Analyses Acceptance Criteria

6. When performing static and dynamic 6. An inspection (verification) of the 6. Analytical mode!ing practices sha!! be in
analysis of piping systems,the mathematical model will be performed to compliance with ai! applicable regulatory
mathematical model of the piping system confirm that the boundary conditions and requirements The methods used for
shall be constructed to reaiistically reflect dynamic and static characteristics have modeling will be applied to NRC
the dynamic and static characteristics of Seen adequately technica!!y addressed. benchmark problems and the results of the
the piping system. The following corresponding analyses sha!! be
parameters shall be add.~essed: compared to the NRC benchmark and
a. The model shall adequately account for consistency shall be confirmed.'

modes up to the analysis cut-off
frequency.

b. The aporopriate stiffness and mass of
piping, pipe supports, and pipe
mounted equipment shall be included ;

in the piping system model.
c. The appropriate stiffnesses for anchors

and intermediate supports shall beo

{- > included in the piping system mod 61.

Construction items:

7. The pip'ng, its appurtenanc?s, and its 7. Inspections will be conducted of ASME 7. Existence of ASME Code required
suppoci, shall satisfy the ASME Class. Code required documents and the Code documents and the Code stamps on the
Seismic Category, and Quatity Group stamp on the components. components confirms that the piping and
requirements commensurate with its components base been designed,
classification. analyzed, fabricated, and examined in

acco dance with the applicable ,

requirements.

8. For those piping systems using ferritic 8. Fracture toughness tests will be performed 8. Records of the fract.sre toughne:.s tests
materials, the ferritic materials shall not be in accordance with ASME Code. Section !!I. most confirm that the requirements of

susceptible to brittle fracture under ASME Code, Section !!! are satisfied.

pressure during the expected service
conditions. Only intrinsica!!y tough grades
of ferritic materiais conforming to the
ASME Code, Section ill SA specifications
shall be used.

t

b

M

.



Table 3.3: Generic Piping Design (Continued)

Inspections Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections, Tests, Analyses Accep?ance Criteria

9. For those piping systems using austenitic 9. Inspections of ASME Code required 9. Records of the materia!s and processes

stainless steel materials, the stainless steel documents and other pertinent records wi;l must confirm that the committed

piping shail be selected to minimize the be conducted to confirm that manufacture, requirements to avoid the potential of

possibility of cracking during service. fabrication, welding, and examination were stainless steel to crack in service are

Special chemical, fabrication, handling. performed in accordance with the satisfied

welding. and examination requirements committed requirements.

that minimize cracking shall be met.
10.

10. For essential syr,tems, the as built piping 10.
a. The as built pipe routing is within thePipe routing will be confirmed bysystera shall be confirmed to be consistent a.

with the asdesigned piping system. Aff inspecting isometric drawings tolerances anowed on the as designed

deviations shall be shown to not invalidate containtng verification sicmps from drawings. The piping system has the|

field visual inspections. This minimum specified cicarance from
the design.

documentation will also conbrm that neighboring hardware. Deviations shall

no interferences exist. be addrrsssed in compliance with c
below.

b. The exact location, orientation, and size
U of snubbers and struts; +he location b. The location, size, orientation of pipe

( ch
and size of hangers; the location and mounted components are within the

( tolerances allowed on the as designedweight of valves pumps, and heat
| exchangers; the location and drawings. Deviations shall be

configuration of anchors; the location addressed in dompflance with c below

of guides and pipe whip restraints; and
the specified clearances, will be c. For Safety Class 1,2, & 3 pipmg. the

confirmed by reviewing isometric required allowab!es in the applicabfe

drawings contairnng quality control subsections of ASME Code, Section HI

verification stamps, or by taking the as- shall be satisfied. The applied
1,ubsections of ASME Code, Section Ul

built measurements. shall be contained in the approved

c. !>eviations from the as designed editions documented in 10CFR 50.55a.

condition will be documented and
evaludted. If acceptance limits are not
satisficd in the reevaluation. c
reanalysis of the as-built condition witi
be performed, the stress report and
design drawings will be revised, and
the final stress report will be certified."

e
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Table 3.3: Generic Piping Design (Continued)

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections. Tests, Analyscs Acceptance Criteria

Combination Design and Construction items:

11. ASME Code Safety Class 1,2. and 3 piping 11. Inspections of ASME Code required 11. For safety class 1,2, & 3 piping, the
shall retain its pressure integrity under all documents will be conducted to confirm required allowabies in the applicable
internal p'.sures that will be expected that the piping svstem was designed / subsections of ASME Code, S.ection 111 shall

during its oesign lifetime. Piping and analyzed in comphance with requirements be satisfied. The apphed subsections of
pi;)ing cc a, onents shall be designed and that assure pressure imegrity. ASME Code, Section ill shall be contained
analyzed to cow compliance with the in the approved editions documented in
pressure intuf y requirements of ASME A hydrostatic test of the Safety Class 1,2, 10CFR 50.55a.
Code. and 3 piping will be conducted as required

by, and in accordance with, the ASME The results of the hydrostatic test must
Code. conform with the requirements in the

ASME Code.

12. Piping shall be design.3d tand insta!1ei) to 12. An inspection of the certified stress renert 12. The design a'io.vables for piping clearance
provide adequate clerance to prevent will be conducted to assure that the in both the axia! and lateral frections s : sti

u interference with cther ciping, structures, calculated pipe def ection values do not be met.

Y and components as the 3.iping moves or msult in the piping exceeding its design
deflects due to the thermat, dynamic and! n4owables for the specified load
or static loads which it exp eriences m combinations and that tbc minimum
service. Stress analyses shall be perfortned .,3ccifted c!earances adequate!y
to calcul-te piping movements. These encampus these deflections.
calco?ated movements shall be used to
develop and documerit minimum required A id 2 wa',kdowr aP! b'' performed on au
clearantes. er. senti # (UpmQ te C Jasu'e the "As-

instah "" p@ing deaf ances and confirm
the vctual CMafarWF 3N 'Nithin allowable
values

b
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3.4 Safety System Logic and Control

later. Stage 3 Item.
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3.5 Software Development

\ Design Description

The cerlined design uses microprocessor hased digital equipment to perfbrm
selected safety-related functions Development of the necess.uy software is
dependent upon the as-procmed hantware and is thus not part of the cerijned
design. The process to he used f or so:tware development and impicmentation
will be in full compliance with :he regulatory requirements and industrial
standards governing these actisitics. These requirements will apply to: a) each
AIMR safety system that uses the safetyrelateu sof tware functions of the Safety
System 1.ogic and Cont.,1 (SSI.C) equipment and b) other safety-related
equipment that contains software to peiform safety functions.

Inspection, Test, Analyses and Acceptance Criteria

Table in together with Appendit es A,15. and C provide a de'iniiion of the
procenes that Wi|| he used to demonstrale t ompliance iiilh the requirement:i
governing development and implementation of softwat< for safety-r elated
funt tions. Tins malet ial is strut tuicd as follows:

T able 15: Generic inspections, icsts, analvses, and acceptance criteria
(ITAAC) material for the on rail software development
process Key elements of this process ar e a Sof tware

1 Management Plan, Configuration Management Plan, and a
Verification and Validation (V&V) Plan.

Appendix A: Design Aueptante Criteria (IMC) hn the Sohware
Management Plan .

Appendix it: 1)esign Acceptance Criteria (DAC) for the Configuration
Management Plan

Appendix C Design Acceptant c Criteria (UAC) for the Verification and
Validation (Y&V) Plan

i

!

|
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Table 3.5: Software for Programmable Digital Computers in Safety-related Applications

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections, Tests, Analyses Acceptance Criteria

1. A plan shall be developed for software 1. Fieview: 1 The overall development plan documents
used in microprocessor-based equipment - Software Management Plan the requirements and methodology for
that performs safety related functions. The - Cor* figuration Management Plan achieving the software attributes of
plan shait describe the organizational and - Verification and Validation Plan cons.stency, accuracy, error tolerance and
procedural aspects of software modularity. The plan includes the
development and shall comprise the methodotogy for assuring the software is
following elements: both auditab|c and testable during the
- Software Management Plan design, implementation and integration
- Configuration Management Plan phases Each element of the plan contains

Verification and Val;dation (V&V) plan the following items as a minimum:

a. Software Management P an
esta bbshes ;tandards, con ventions and

design processes for the design.
devclopment, and maintenance of
safeiy-related software. The pkin .neets's

[ the design acceptan:c criteria
described in Appenaix A,

b. Configuration Management Pian
estabbshes a formal set of standards
and procedures to provide visibic

status and contro of so'tware
documentation. The foliowing basic
eitments are addressed:
1) Unique identification of cath
software docurnentation item
2) Management of scitware
documentation change control
3) Accounting methods to provide
visibihty and traceability for an changes
to bastli' product software

4) Veri' ation steps regisired to assure
proper adherence to software design
regoirements

id
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Table 3.5: Software for Programmable Digital Computers in Safety-rciated Applications

Appendix A: Design Acceptance Criteria for Software Management Plan (Continued)

Inspections, Tests, Analyses and Acceptance Criteria

Certified Design Commitment inspections. Tests Anclyses Acceptance Criteria

7 InigREQtion Test: Tais phase cornprises the 7. A review shall be performed of the 7. The plan states that the comm !ted

testing that evahsates perfor mance and contents of the software management documeats are the basehne of tr ;

adequacy of the software when instaMed in plan. :ntegration Test Phase.

:ts destined hardwar? The documents The pian also states that att recaired ;required to be baselmed at the como|erion verification revhws are to be compiete! |
of thrs design phase are: befe. ? the design moves to the new' phase.

[
a. Integration Test Report as a*+ested to in the Basehne Revtew'

b. Baschne Review Record
Reco rd_

S. V3hrjalion andff r_mwarg 1 nig: This phase 8. A revemv shah be perfntmei of the 8 7tm plan s 1?cs that the co~rmt'ed
5

comprises the goneration and use of the contents of tt'e so'tware managament c7coments arc itse basehno of the
Viihdation and Ft mw are !ssue Phase.

procedures necesL1ry to perform finaf plan
c.,

[ testing on a production instrument 3nd to
assure the quabty of the dehvered De'rrgo toffyrnste Chect (machind he F;r mware %' ease Descripton o,nt+ns

the fo owmg m'ormatronn
software The dacuments required to be code contamed m non-vo.atiir enemur v.

a The mec.ns by when thr s'au ce cod ?
baschned at the compfetion of this des 5,. typecaHy PROM or EPRO*1

was compded. hn' ec. and hacated-

phase are: h The means by whth the master
a. Vahdation Test Plan and Procedure PROMS were gene <ated.
o. Vahdation Test Repwt

c. A record of hardware and soM.vare
c. Firmware Rete :se Description tocts used to develop the hrm. var +
d. Issued Firmware (ob;ect code)
e. Baschne Review Record The ptan ; !so states that ali required

venf: cation reviews are in be comph ted
tefore refease of the firmware for
production, as attested to in the Ba?chne
Ravev Record.
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ABWR oesign occtmwnt

3.7 Radiation Protection

Design Description

: The AllWR design provides r.uhation protection Icatures that will keep
; exposures for both plant prisonnel .unt the general public well below allowable

limits. These low exposuie comlitions are achit sed by an integrated approach
that recogniers the conuibution el both shiehling provisions and ventilation
systein designs that control air bor ne contaminants. Monitoring of :adiation
levels is an integral par t of the plant radiaiion protcction strategy.

!

; The plant design piovides iadiation shiciding for roo.ns w ridors and
operating areas conne nutate with ihcir ou apancy requiscinents and thus
inaintains radiation expo . to plant pe sonnel as low as icasonably
achievabic. Mair.icnam e oi plant components is achicced without significant

'

r adiation exposuic h om adjacent plant u stems oi equipment by use of shielded
cubicles. labyrinth accev. and provisions foi temporary shiciding. Under
accident conditions. plani shielding designs permit operators to perform
icquited safetyIunctions in vital urcas of the plant In addition to protection of
operating prisonnel, the plant <lesign luovides radiation shiriding which
maintains radiation exposut e to the gencial public as low as is :casonably

; achievahic.

Plant ventilation ssstems insure that concentrations of an borne radionuclides
arc rnaintained al levels consistellt hitll pl tsuntiel acce% Cquilcinents.111
addition, air borne radio u tivitt monitoring is provided for those nonnally,

'

occupied areas of the plant in which thric exists a signilicant potenti:d for
airborne contamination.

| Inspection Test, Analyses and Acceptance Criteria
|

Tatiles 3 7a and 3.7b provide a delinition of the inspections, te.as, and/or
analyses together with awociated acceptatu.c criteria wldch will he undertaken
for the AllWR plant shielding, sentiblion and airboine inonitoring equipment.

|

|

|
|

|
|

|

|
l

|

|

l
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_

Tcbl2 3.7b: V;ntilation And Airborne Nionitoring (Continued)

Inspections, Tests, Analyses and Accertance Criteria

Certified Design Comm;ttr.ent inspections. Tests. Analyses Acceptance Criteria

2. Airbome radioactivity monitoring sh ..I be 2. A n analysis shati be pedormed to identify 2. Airborne radioactivity monitoring system
provided for those normally occepied the p! ant areas that require airborne thail:
areas cf the p! ant in which there exists as radioactivity monitoring.
significant pote *ial for airborne a. Have the capabshty of detectmg the
contamination (g= eater than 0.1 per year) time integrated change in

concentrations of the most limiting
particulate and iodine radionuclides in

'
each area equivalent to the

occupatronal concentratton hmits in

10CFR20. Appendw G tor 10nours.

b. Provide a cahbrated response.

representatvie of the concentratsns

within the are.4 (i.E. air samphng ;

momu*s in ventilation exhaust
streams sh sli conect and isokinetica
sampfel.w

o

c. Provene locat a:Ad:bte alarm *; (visual

atarrrs in high noise areas! with
variable alarm set points. and readaut

annuaciation capabihty in the cont;ot
roo m.

r

i

4

i

M<

w
Q
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ABWR oasion occwnent

Appendix A Legend fcr Figures included ir. Tier 1
For a number of the systetus, p.'esented in Section 'J, simplified figures have been
included to help f acilitate the design desuiption. The figures contain
information that uses the following conventiens'

l.ine classification:

Figure Designation
AS M E Code Cla ss 1 -- - - - - - - - - - - 1

ASME Code Class 2 - - - - - - - - - - 2

ASME Code Clus 3 3 _

-

Non ASME code NC- - - - - - - - -

.,

Classification lloundaries:

The following is a self-explainatuty exalunle ,.! bow Code Class change are
identified on the schematic diagrams.

NC'
,

,

Instrumentation:

Flow element FI'.
Rest rit ting et ilice RO
Temperauire element T
Radiation element RE

~

I.evel detector 1.

I'ressure element P

Vibration detector V
Speed detector S

hioisture elen ent NIE

1 N30/92 |

. . .
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ABWR oasittir Docurricirt
_ ___

Eqtoptucitt:

Cate<,ahe >4
Globe valve M
Check vab/c M
Valve type net specifmd F3

Relief valvo

Open cirucit breaker L_j

Closed circuit breaker M
Annunciator H

A(H high, Lalow) L

Vahes ate shown on the figuics in their norinal postition.

Vahr ()perat ot s:

Motor bil
=d

Nitrogen N

Air kL_

s.

O
2 3i30!92
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ABWR Design Document

Appendix B Tier 2 ITAAC Correlation Matricos

In :(sponse to NlI(;ic(jucsis l'eliintentls to plepare indcNes which willidentily
the ietationship between Tici 2 (the SAli) enuies .nul the ' lier i ITA \C
inatctial. The intent of this indes niaterialis to pitnide a "t o.u! ap" whic h will
indicate w hith 1TAA( cultles at c henig usc(i to Vet ily key pat alliciers delhied in
the SAR. I or cuniple,it has been agreed ther e will be a matrix for SAll Chapters
6 aiul IT, indicating which ITAAC will be used to scrify the key safety system
pelfortnatue paratuctets awunted i'i the salcty analyses described itt these
chapters. ()thet subju ts that atc (amiidates for . u h trcattucul af c plant A'lWS
tesponse , ul scu ie alt ident initigalitin (cattu es.

It has set to be decided how mn h of the Tier 2 SAR materialis to be iiuluded.

in this to.ul 111ap ellorI atul how' the infor mation i+ to be docuntenteil. ()ptions
untlet (unsideration ilu lude:

liccping the imicscs as an infor tual guide to assist NitC Stafi'in theira.

teuew of the ITAAC dnclopment elloit and uhimately in their
deschipinent of the Tici i niatetial scijuired hv tlic Rule.

h. F<iinialh iateur.iting the nuleses imo the $ \R.

It is (lear that this material is not interuled to bn ome part of Tier i since this
vould necewatily irnohe 'l sci l Iclet etu es to NAR (Tier 2) set tians arut thus
urulesirah!c clevatum of Tici 2 mate:i.d 'o Iict I stains

Apperulis lil piesents the proposed nulex for the Chapter 6 and IT, safety
anah v/s discussed abo \c. Appemhs 152 u.ntains a picliminaly assessment of the .

indes that ronhl be pt epaled for the PRA/ severe anident-iclaicd AIMR design
feat u r es.

_
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Appendix B1 ABWR Design Certification
ITAAC Preparation For Safety Analysis Verification

Background

During recent GEMRC meetings on ITAAC, the om(ept of safety analysis
verification was discussed. I he approach would be to use ITAAC entries as a
mechanism lbr confir ming . hat the as. built plant has attributes compatible with
values used in impor tant SS AR safety analyses. As an example, the dr)well-to-
wetwell venting area is an important input to the contairunent LOCA analyses.
An entry in the set of containment system ITAA(' would call for field
confirmation that suHicient sent area had. in fact, been provided.

As a resuh of these distuuions, GE agierd to identify which SSAR safety analysis
assumptions should be sein.cd for II AAC ucatment and to prepare an index
indicating whitli y stem, generic or DAC, ITAAC shouhl be used to auomplish
verification of each individual saf et3 anaksis assumption. The purpose of this
Appendix is to sununariec the GF. proposals on this subject.

Discust, ion'

The GE AlsWR SSAR wnlams a vaiicty of plam safety evaluations covering the
full spectrum of nansient esents, design basis at cidents and coinlitions beyond
the design base.s (e g., ATWS and sescre ac cidents). The following table
suunnalizes the most impos tam SSAR salcty analyse.s:

SSAR Section Safety Anahses
~

Chapter 15 Plant transient analyses
Section G.".1 Containment 1.OCA per formance
Se:ction 6.3.1 Reactor core 1.UCA per formance

The SSAR contains other anahsis results in Chapter 6 and elsewhere; however,
these analyses are siewed (by GE) as being oflesser importance than the major
items identified above and are not currently being included in the proposed
ITAAC-based safety analysis verilication efk,rt

The SSAR contains extensise information on the input values of parameters
| used in the plaat salcty analyses. Only the most significant parameters will bc
| subject to verilitation through ITAAC entries. Parameter selection will be made

using criteria which refleu the tiered approach to design certification and the
Tier i status of ITAAC Table lila sunnuari<cs the selection criteria.

|

l

9
l
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Safety Analysis Verification

The safety analysis input p.u,unctcis that will be veiilic<l through the ITAAC
pr ocess.

Chapter 15. Trantient Anak sis
Section (i.11, Containtnent 1.OCA l'es f orinan(c
Sc( * ion (i3.1, itcattor Coi c 1,0CA l'cif or tnatu c

Table lit b suuiniari/cs the SSAll salety analysis awuuiptions which will he
verific<l by ITAAC an(1itlentifies the propose (! set of systern ITAAC whit h wiil
incit (le Ilic clitty for a j,at tittil,tt awuuiption.

5 3/30/97
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Table Bia:
Criteria For Selecting Safety Analysis Parameterslo Be Confirmed By itaac F.ntiles

A parameter will be selected for ITAAC treatment if it has the following characteristics.

CHARACTERISTIC BASES

The parameter has a primary influence on the Self evident compatibility with the tiered
safety analysis results such that smbli approach to design certification.
Variations could passibly resu" in changes *o
analysis results of some Safety significance. Example: Primary containment post LOCA

leakage rate of 0.5% por day.

The parameter is a measurable characteristic As defmed in tne Part 52 regulations, the
of the plant which can be verified prior to fuel ITAAC process must be completed prior to fuel
loading. load.

Example. Area of steam-vonting flow path
betwet n drywell and wetwell.

'The parameter is a plant des;gn characteristic By defiaition, the ITAAC process doec not
and not an operating condition. encompass plant operating conditions. (These

itema are covered by Technical Specificatioos.)

Example: The assumed pre LOCA reactor
pressure conditior.s WQMd.D.21 be a candidate
for ITAAC treatment. .

Intent

The lo'knving points summari<e GEis undersiviuling of the intent of the
proposed salet) analysis verilit ation c!h>r1.

-

The index of SSAR s.dcts analpis assum}nions ;out the list at ITAACa.

which will scrih cat h partic ular assumption will be retained in Tier 2.
It wdl sene as a " road ..up" f or SSAR review to clarify the linkage to Tier

3

1 ITAAC The latter will not include a comparable icference back to
the Tiet 2 SSAR material This is because any such reference would '

clevate the SSAR material to Tier i status.

b. The salcis anahsis scrification pioter only sunimatiecs ar.d cross-
correlates ITA AC enn ics which would have been selected anyway, using
the existing aiteria for ITAAC selection. In other words, preparing the '

safety anahsis u rilitanon i FAAC index ducs not ath! to or substitute<

kom the plant FTAAC unterial.

Final disposition of the salcty anahsis verification table has yet to bec.,

decided. It may be incor puated into the body of the SSAR; where and
l um this wdl oc an omplished has >ct to be decided.

.,

6 3/30/92
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Table B1b: Safety Analysis Verification Using ITAAC (Continued)

Value (1) Verifying ITAAC
SSAR Entry Parameter

Table 6.3-4 LCCA Break Sizirig

2 1.06 2.1.1 Reactor Pressure Vessel System
Steamline (ft )

2 0.903 2.1.1 Reactor Pressure Vesse! bystem
Feedwater Line f ft )

RHR Shotdown Loling Suction Line (ft ) 0.852 2.1.1 Reactor Pressure Vessel System2

? 0.221 2.1.1 Reactor Pressure Vessei System
RHR Injection Line (ft )

2 0.099 2.1.1 Reactor Pressure vessel System
|

High Pressure Core Flooder (ft 1
2 00218 2.1.1 Reactor Pressure Vess# System

f Sottom Head Drain Line (ft )

Table 6.3 9 Design Parameters Ifar RHR System Components

4200 2.4.1 Residual Heat RemovalPump Flow Rate (gom)

Table 15.0.1 Input Parameters and initial Conditions for System Response
AnJ!ysis Transient

2 9713 2.1. 2 TJoclear Boi|er System
Safety / Relief Valve Capacity at 80.5 kg/cm (%NBRIe

Recirculation Pump Trip Inertia Time Constant (sec) 0.62 2.1.3 Reactor Recircatation System

3 113.2 2.1 2 fJuc! car Boder Syster,
Steamline votame (m )

1

Table 15 0 6 FMCRD Scram Time

3.719 2.2.2 Control Roe.1 Drive System
100% Rod insertion (sec)

15 2 increase in ::< Pressure

0.15 2.iG 8 Turbme Control System
15.2.2.3.1 TCV Fu!! Stroke Ciesure (sec)

0 10 2.70 9 Turbinc Control System
15 2 3.3.1 Turbine Stop Valve Full Stroke Closure ised

35 2.1.2 Muc# ear Eosier System
15.2.43.1 MS:V Closure {sec)

it ? 5.3.1 Same as 15.2.33.1

5' Reactivity and Pcwer Distribution Anomalies

30 2.2.2 Contro! Rod Drive Sntem
15.4.1.23 2 FMCnD Withdrawal (mmiseci

M
U
$

__



,. .
.

.

.
.. _ _ _ _ .

4 , .

,
,.

Table B1b: Safety Analy:,is Verification Using ITAAC (Continued)
i

Value (1) Verifying iTAAC
|SSAR Entry Parameter
'

15.8 ATWS Events

15.8.2 Manual SLCS Capacity 100 2.2.4 Standby Liquid Control System

Table 15E.3-1 initial Operating Conditions
3 358G 2.?4.? Pnmary Centainment SystemSuppression Poc! Volume (m )

Table 15E.3 2 Equipment Performance Charactenstics

Re;ief Valve Capacity (%NBR Steam Flow /f;o. Vaives) 913/18 2 1.2 Nto:: car Boiier System
i

RHR Pool C4-oling Capacity (Kcal/sec-C)/(*6NBR at 38 C) 265/1.57 2.4.. T Residual Herat Removal System

,

Notes.
1. This tabk is a summary tf date present --d in the SSAR. f.1argens a.. tor rances rnay be added when th&-va!ues me reme>rpor ted into speofc ITAAC |

|
ent ries .
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Appendix B2 ABWR PRA Studies
Examples Of Plant Features Added As A Result Of PRA Studios

TIER 1 TRE ATMENT

DESIGN DESCRIP110N
PLANT FEATURE EN1RY ITAAC SCOPE

Containment over. 2.14.6 Atmospheric Control 1. Equipment in place
pressure protection System 2. Rupture disc setpoint

Lower drywell flooder 2.14.1 Primary Containment 1. I Jipmentin place
System 2. Valvo opening

Characteristics

AC independent water 2.4.1 Residual Heat Removal 1. Equipment in place
addition 2. Flow heat characteristics

for injection to RPV or spray
header

Cornbustion turbine 2.12.11 Combut, tion Turbine 1. Equiprnent in place
generator Generator 2. Auto load pickup capability

O

O
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