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December 30, 2009
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U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
One White Flint North
11555 Rockville Pike
Rockville, MD 20852-2738

South Texas Project
Units 3 and 4

Docket Nos. 52-012 and 52-013
Revised Response to Request for Additional Information

Reference: Letter, Mark McBurnett to Document Control Desk, Response to Request for

Additional Information, dated September 24, 2009, U7-C-STP-NRC-090162

(ML092710226)

Attached is a revised response to an NRC staff question included in Request for Additional

Information (RAI) letter number 252 related to Combined License Application (COLA) Part 2,

Tier 2, Chapter 7, Instrumentation and Controls.

The attachment to this letter revises the response to RAI 07-6 and replaces the one provided in

Attachment 2 to the referenced letter in its entirety.

The COLA changes provided in this response will be incorporated in the next routine revision of

the COLA following NRC acceptance of the RAI response.

There are no commitments in this letter.

If you have any questions regarding these responses, please contact me at (361) 972-7136, or

Bill Mookhoek at (361) 972-7274.
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I declare under penalty of perjury that the foregoing is true and correct.

Executed on I z-24 oC7

Scott Head
Manager, Regulatory Affairs
South Texas Project Units 3 & 4

jwc

Attachment:

Response 07-6 Revision I
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RAI 07-6

QUESTION:

Based on STD DEP TI 3.4-1, the applicant has revised COLA FSAR Tier 1 subsection A of
Section 3.4 that provides design description of the proposed Safety System Logic and Control
(SSLC). According to 10 CFR Part 52, Appendix A, Tier 1 information, such as, design
descriptions, interface requirements, and site parameters are derived from Tier 2. The NRC staff
is unable to locate the SSLC design details in COLA FSAR Tier 2 that would form the basis for
the SSLC design description provided in COLA FSAR Tier I Section 3.4. The staff requests
STPNOC to resolve this inconsistency.

REVISED RESPONSE:

The following information revises the original response submitted as Attachment 2 to the letter
from Mark A. McBurnett to Document Control Desk, "Response to Request for Additional
Information," dated September 24, 2009, U7-C-STP-NRC-090162 (ML092710226). Revisions
to the original response are indicated by revision bars in the margin. This revision comprises a
complete response to RAI question 07-6.

The significant revision is the deletion of the paragraphs related to the Electrical Power
Distribution System (EPDS) at the end of COLA Part 2, Tier 2, Subsection 7.1S.2.1 as shown in
the original response.

STPNOC does not intend to control the Electrical Power Distribution System (EPDS) feeder
breakers through ELCS as originally described in the response to RAI 07-6. There was not
sufficient detail in the COLA to identify the type of EPDS breaker control prior to adding the
supplemental information of COLA Part 2, Tier 2, Subsection 7.1 S.2 regarding the EPDS.
Although manual soft control for the EPDS feeder breakers does not affect any analysis that is
credited to support a licensing requirement or commitment, the manual control for these breakers
will be hardwired. COLA Part 2, Tier 2, Figure 7.9S-1 was reviewed based on this change and it
was determined that no changes are required. Removal of the EPDS discussion reverts the EPDS
to the ABWR DCD.

The following text will be added to STP 3&4 COLA Part 2, Tier 2, Subsections 7.1S. 1 and
7.1S.2, in a future COLA revision. This addition enhances and replaces the Subsections 7.1S.1
and 7.1 S.2, FPGA Based Platforms and Microprocessor Based Platforms, which were proposed
'in the STPNOC response to RAI 07.01-1, letter number U7-C-STP-NRC-090065, June 29, 2009.

7.1S 91erS-iteS cif cnsrumnitio na anhd- C o nt-rol PIa ff-o'r m-s,
hls site specific supplemental section provides pla4tform informati safetlyreIt

instrumentatoion andcontrol (I&C) systems.

7.1S.1 Field ProgrammIable Gate Array iB.ased Platfrms

The Reactor Trip and Isolation, System (RTIS) andI the NeutronMonitoring Systems (NMS) are
Non-Rewritable (NRW)-Field Prograrmable Gate Array (FPGA)-based systemis. NRWFPGA
based__sys~temqs are coIfiglurble logic devies that pr'cess digital siggals in a determiniLstic Xýayr
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t.1S.1.i1- React TOp a•d• IsolationSyste

The Reactor Trip 'and I-solation System (RTIS) provide'sthe logic and control feUntions for the
Reactor Protection System nRPS) and Main Steam(MS)i isolationi. R• S Isdesc iedin gIreater

iln.Scton7...,_Th RISisonqe partof teSfty System Logic anid. Control (SSLC).
The -RTI S -_c onsists -1of I mIodul s for-15figi-iaITrip Functions (DTFs), ~TrIi Ip~ Logic unc t -ipl-s -(ThIL-Fs),
Output Logic Units (OLUs),. and Load'Drivers (LDs). The kTIS also contaiis a separate module

__qt (SPTM)< The SPTM is described in Section7.6.17.f31r Sup.Irsso PoolT.em peratture Mon:r (S )•TheSP•isdescr

THie RTIIS contains four redundant diviins of DT~s.TheDTFs take dgtzdsno
information from sensors or the SPTM as input.• •For eachi systlei function, the DTF is a
comparison of inputs to pre-programmed threshold levels'(i:e.,'setpoints) for possible trip action.
The result of the DTF is adiscrete tripdecision foreach setpoinAt comparison. •Each safety
tdivision performs the sam e DTF trip decisIin based on the independent input-,tass ciated with its

Th~e tripdecisions from the DTF in eachdivisiareused as input to thel•7lLn p•eff6riedby each
of the four safety divisions. The DTF trip decision results are passed to other division sthrough
iisolated communication links as desciibed in Section.7.9S: The TLF processs DTF tripl
decisions from all four- safety divisions resulting in trip, ouiput decisions-based onl 2-nut0of•4
coincidence logic format. The logic format is fail-safe,(i e loss of signal catises trip conditions)
fori the TLF and associated DTF. Loss of signal or power to a single divisioi's equipment
performing the TIIF causes a tripped output state from the TLF, but the 2•out-(of-4 configuration
of the ~ctiator load drivers prevents siihultaneous deenergization of both pi~lot valve solenoids.

The TLF also receives input directly-from the Neutron M-onitoring System NMS) and manualIontr l. switche s. .The detai is of the NM.S sYstem are provi ded i nSection 7.6.1..1.

The tip coincident logic output from theTLF is sent to Output Logic Units (OLUs). 'I ..e OLUs
use devlycesthat provldeia diverse interface for the fi6l.o0ing manualnfuncti'ons:

Manual reactor trip (per division: 2-out-of-4 for n ompetiopn).

ýMSIV'Clbsuire (per division: 2-out-of-4for comple'tion).

~MSIV7 closure (eight individual control switches),

B--kPS and MSIV trip reset.

TLiiF output byIpa#ss

The OLUs distributethe automatic and manual tp ouputs tot p vt alv srasm
pilot valve actuating devicesaand provide contorol f trip sealin, .reset,•an•iLF ouTput•ytppass
(division-out-of-serv ice bypass). Bypass inhibits automatic trio but has noi•effecton manual trip.
The OLUsalso provide a manual test input for de-energizing a division's parallel load drivers
(paii of the 2-out-tf-4 output ogilc arrangement) so that scram or MSV CIOsUr ecapabili canbe
con cfim1ed\lt\OLtsolenoid de-energization. Th• DLU• are located e aterial to thle TL'UI
ýequp~ent that ilipem ents tle •,F sonthat manual MS vclbosure Or miaual reactor trip (Rer
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-ivision),ean beperformed eitherwhen a division's logic pssedAo-when faii~luoiisensors
or logic equi~pjcn cjauses trip to6 be inhibited,-

i af out-of-4trlpcondition is satisfied within the TLF, all divisios r outputs produce a
'simultaneous coincident trip signal (e:g,, reactor trip)and: transmit the: signalthrough hardwired
'connections toOLUs that control the protective action of the final acItuatIors. The load drivers for
the solenoids are themselves arranged ih a 2.out-of-4 configuration, sothat at least two divisions
must prgduce trip _ogtpU• for protective action to occur,

Bypass logic implem~ented by RTIS is escibed in Section 7.2. 1. 1.4. 1(2) and show\ ii o
Figure 7.2-2-.

Each of the fourRTIS divisions are poweired'fr6oh their respective divisional Class IE power
upply. In theRTIS, indeperidehcei*is provided,,bet 'een Class IEdivisions, and also betw the

6ass lE divisi-ons a .n~d.non-Class lE eqýýuipht~nt.

.I.1 . Neutron Monitoring' Systemn
.A detaile de scription of the Neutron Moniitoring System (NMS) is pro\ ide4 in ~Sectioni 7.6.1.1
~and 7.7.1.6 for sfety related functioni and no-aeyrltdfnciniepciey

7.1S1.3 Platform Description;

iTheReactor Trip and Isolation System (RTIS.) and the Neutron Monitoring Systems (NMS)are6,
implemented using Non-Rewiritabl .(NRW_)-FieldProPgrammable 'Gate Array PGA)-based

Each FPGA-based system is a modular,I chassis-based. rack-mounted sys) temiFPGA-based
systems are built as units,•,hich provide the chassisand backplanes• The ufmits, pef6rfr specific
functions, based on ,the modules placed in the backplane. Therefre,each dmodulehas uniquie
architectural features, based on the differences in interfaces andrequirements. The module
design implemented using only FPGAs. The design uses relatively simple medium-scale
integrated discrete logic chips for all simple logic functions such as -a monostable multivibrator
'to implerhent a Watchdog timer. Data is-transferred between units over optical links

Each module consists of one or more printed circuit boards andafrontpanel h purposeofth
lfront panel is to fix boards to the unit and to provide mounting fr&a Human-Machine Interface
TMI) and setpoints adjustment. The FPGA-based systemals inclu ides power supplies, analog
anoddigital input/output modules, statuis modules, eand all cabling• and wiring necessaryfor
operation. Each circuit board can contain one or more FPGAsJ

The FPGA-based systemns use logic chipsthat can be configured.The' logic is physically'
;mbedded in FPGA chipsusing special tools. Te logic is-built from p
I(FEs) that are designed to perform simple logic functions that can be corbifed'ndA aragedih
specific p•tterns to perform si'gnal processing and logic•operations ,and •hus construct the logic
necessary to pform adefied funtion.Once the logic is emedded, the logic isadcodeda
cannot be changed. After the logi mis defined and embedded, the FPGA componentmare treated
as hardweAn FPGA can only implement digital logic
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h-e FPGA-baseds s lagnostlC functsitonshttatcontnuously verl proper FPGAand

,cgmm ,,niatinsperformance andprovide outputs used to alert the operator.

Each: FPGA-basecsysnes have the folloing attributes'
" 1n~tra-,Diyvsio Cmmunlcatlon

Data is transferred between units over optical-hinks~bythe communication modules

The safety related system has a one-way optical comnmunication data link; providing
'fxed data sets to'each safety-related systemand to the nonsafety-related system'wiith
Clas,, Io to no l stlolation. RTIS6,ffe@rs no possibility of data transfer fom
the nonsale tonehcsalfety_ýeuipmepf t

* Input / Output (I/O)

T'here Jite I/O moduiles that ar~e located in the units. AnalogiOutput (AO) ~module. has
analog output• up to 1-6channels. There are several types of AOAmodules fr different
output ranges.: AOModule provides electrical isojlat.ion capability from safetyto.
I onsafety systemr. Digital I/O module has4 digital inputs' and 1 6 digital outputs.
Exteral inputs and internals are isolated using~ph .•.' oup!ers and-solidlstate0relaysC

" Power;Supply

The power supply module p lirectcurrent-(DC) power for
equipped .modules inach unitThe. safety.related system has redundant power
supply module in each unit. TheRTIS equipment is divisiona~lily-poieied-fromi
multipieC ass- EpowersourceS; one of which is DC backed.

7.S.2, Microprocessor. Based Platfor

,he Engineered Safety Features and C SntylSvstem'(ELS) will be implemented with a
Micr9processor based platfom.,

1.16S.2.1f E ngineered Saf Features' Ln1egc and Control System (ELCS)

The eEngineered SafetyFeatures Logic andControl System (ELCS) provides the instrumentation
and, control, functions of auidniatic actuation,_ control and display for the Engingeered Safety
Features ,(ESF) systemrsj
The'ELCS contains four redundant divisions of DTFs.- The four divisions o-DTF safet fnction

O~~g l ~ntons DTSF sa)ty fnctio
actuation status are commutiniiated to three divisions of Safetyr Logic Functions (SLFs), wihich
correspond to the threedlisions of ESF actuated equipment. Each SLF performs two-out-four
logic on the foulr redundant DTFs. The DTF to SLF communication and isolation features are
described in section' 7.9S..

Each ELCS div is powered from -independent power-.sources.

For theo-ourfredundant divisions of ECt sDTFs, anymaintaing divyias sensfors foin o ae DTF
can be manually bypassed, -causing jthe -ESF safety,-funcction actuiation logic in the SL~s to
become tw-u-fte whl h yps tt is maintained. The bypas s ~ is indicated in
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thec muaini control roomn until thebyhas 1)'sLtats is reriiov d Oily~one divilsion can be placed 'in1
bypass. An interlock rejesattem t remooe. more thian one division from service at t time.

'As sh~own in Tier Figurfe 3.413, each of the thr~ee ESF coimponient actuation divisichis-Otins
minimum of two SLFs. One of the two SLFs processes initiation logic for functions that service
the reactor vessel at low pressure (e&g.gRHR), while a second SLF provldes the same support for
the vessel at high pressure (e.g. Reactor Core Isolation Coolingm RCIC system and High Pressure
,Core FlooderHPF_ syte)

The SLFlogic•fECGS s(ie. iritiation of Reactor CoreIsolation Cooling, High
Pres sure Core F!ooder or Xutatic Depressurizatio) is implemented using to redundant SLF

processing channels per division. Th&e twro redundafit channels receive the data fomthefour
redundant divisional 'DTFs, manual control switch Inputs andcoiitact closures. The two
redundant SLF Processgchannelspef__ tthe same ESF Safety function actin•nlo ig!

The to edundaintSLf procesig• clannels ust ag foree finitiation-of the ESF safety funtion
to occur. Two SLF processingchannels are used to prevent theinadvrtent ysten level
actuation oftheESFafety functions that injc oltit6 the cs

However, in the event of filure detected by sel• diagnosticsitin either processi-ng ciianne, a
bypass(ESF output channel bypass) is applied.automatically (with manual backup)suchi.that-the
failed SLF processing channel is removed from service. The remaining SLF processng. channel
provides one-out-of-one operatlonto maintain availability-during, therepair period. SLF
processing channel failures are alarmed in the main controlr6om. If a failed chanhel is not
automatically .bypassed, the operator is ableto manuallyJbypassthe fail&d cchanne'.'

The to-outo,-two votingi ofthe two SLF processing channels is performed on a component
basis withlnonm~icroprocesorb,0ased equipment or with I separate; aetation for.a valve from one

SLF processing channel and arelat pumpactuation from the second SLF processmig channel,
'where both are required to initiate coolant injection.

As ihown ini Tier;l Figure 3.4b, each ELCS division lncludes the-follow mgjor•elements-

SSenisors prow 7deosign alnput to the FLCS. For ELCS- safety functlonsthe,
aproprlatese nsors tare c.nectd to the Digital TripFunction.

0 The Digital 1Trip . . .ctlon receivesinput signals directly and also•receives remote
input :signals fromn a Remote Digital Logic C'ontroller(R-DLC). The RDL~C
conmmunicates the remote inpuIt signals to the DTF u , tilizing high speed serial lihik
,HSL) TCOMM Ui cation •with redundant fiberoptic modems and opticaldata cble.'
HSL.commUnication is described in section 7.95.

S 1 he DTF provides a comparison of signal inputs to associted setpoints to:deternmine
the trip status for each ESF safety, funetion. The DTF 'communicates trip statustthe
Saet I oi ucin(L~)ieach division by mnea'n f optical-based H4SL
'ommuncation hlinks.

0 An individual DTF to.SLF communication is provided •ith si,•l fiber opticable
since the DTF and SLF are both located tin he MCR a•rea
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Fareprovided in each of the three ESF divisionsthat.provide electromechanical component
actuation.' Each division's SL-s receive ESFItsafety function auation status ignals from .eachi of
the DTFs in the four redundanltdivisions. 'The' division's SLFs calculateESF s'Iysten level
actuation status by determining whether there isa atwo-out of-four coincidenceofDTF FSl
safe ntion tripsignalThe SLF also receives liardwired signals fdr contro of ES
components from the 1/0' that is local to the and from the SLEF 1/that is located reýmot
from the MCR. The SLF communicates ESF actuation commands to the SLE O0statins that
are located in areasthat are remote from the MCR by HSL'. ,The fiber optic cables are redundant
for theoCommunication of ESF safyte funmtibnoactiiation commands from the SLF to the SLF-
remote I/..
The SL Reote Digital Logic Controller RDLC rovdes/andESFomonent actua
A}tlih'RJLC, a Coinponent Interface Module (CIM) iprovided foreach~oIntrolle
electromechanical component assigned to the SLF. The CIM interfa'es the ESF actuation
command signals (or control commandsin'the ab'sence'- of actuation) from the SLFs-to the
electromanica ESF component.
The CI'M Mprovides• prioylogic to overlde control henan ESF actuation occurs Logic InIthe

Salso provides•otgof re~dundant SSLF-processing channels signals;,f6ro ESF safet

functions that require SLF redundancy. The CIM receives. component positi• n and status
4feedback signals from thecomponent contr_! circuit. The CIM provides localc~ontrolicaabilliy
for maintenance.

Each ELCS di-vision hasa, anintra-division' network that connects the ELCS controllers with flat
panel safety displays Hi the main control room nand a Maintenance and Test Panel The intrea-
division network is described in section T79S
I For each ELCS division, there are two safety display stations in t-e in min.coniroj, room. Eac

y disppay iysusstmsafet lpa_!sriven by ag flat panfel ldisplay_ sbNystm'. ............

Each ELCS division has permanentiy connected Maintenance and Test Pal (an
Interface and Test 1rocessor (ITP). The MTP andITP' areiutilized for maintniance teclanicidi
functioiins.

7.1S.22 ELCS Platforrf

The platform that implements theELCS has. the flowing elements

" stoller,includingehighWspe•som iallinks OMUnn ications

" Intra-divsi o- n N- work' com'munications

* Inpuit/OuYtpu

* Flt Paiil NYly

Maimtenaneeand Test 1Pan1l
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*Clomponntinfac odl

The ELCS Controller subsystemsis modular.A' passvebackplane connect dividual dule
slots, whiich can house the following module~ types:'

*9ntroller. miodule

* lhfra'-divis~i~icrnunicafiiiodule

*InpUt / Itt oup~modules

S7.1 S.2. 3ELCS Controller;

The c-n1roller contains.tw6 sections, a processing sectionand a communicatiln section.,•The
processing section contains a microprocessor and memo'ry for the apications programs. The
poces~slng sectiomemodryutilizes FlashlPROM for system softwae, Flash PROM for

fIhe-communication section contains another microprocessor and memrory for cominmuunications
,with other Controllers in different chassis.'The'comimunicationis memory utilizesFlash PROM
for syster software and RAM. The communications section performs the HSL cOmmunicatlions
functions and the HS1 diagnostics.

The two controller sections communicate through shared memory. The shared memory provides
,for communications isolation. The ELCS Controller performs self-diagnostics,ilncluding an
internal watchdog timer, and is able to6determine that the requiredmoduletypes are located in
the appropriate sloth-•ed...........ate..n

The-backplane alkows-multiple 'Controllers •to be utilized in a singlechas'sis.i The dminllers
conmnunicate ethrou 0 shared memnory that is located on the Intra-divisiln coun lIncati
mbodule.f

" Ilntra-Division*. Communication

The communication module provides the interface for the intra-division)
communication network. The intra-division communication moduI perrorns
communication diagn9stics. Ifita-di Vision communc!atfns•aye described in section

-1 le Controller uses comhpatible 1/0 modules that are located n he chass~i.sý \$1hthe
controller.:Additional chasses of 1O modules can be'added to the first Controller
,hassis if additional 1/O'is necessary. A range of modules is available coverignaailoga
and digital signals of various'types. In addition, there are modules6for temperature
mneasurement and rotational speed measurement.

Thesyste m are in the Co6ntrllitiatonatically checklsthatat] moduies are
pperatiflng 6oectly at system startp). Module diagnostic failur1'S aIr rC6Ie4 to the
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YFat Panel Dipa

jThe: flat panel display- subsystem consists of the'flat~pane ipaywith touch screen
capability, a single board :computer-'and stnadcmuiain-trde o
ýommunicqtibi to thieintra-dvision network,

For, STP Units 3 and 4, the RTIS andNMS utilize theEILCS flat paneldisplay
subsystemn toldisplay selected informatiomn Each-diyision of RTIS and NMS send
,datato a-com nication interface associated with the sameELCS divisi6n. The
RTIS and •MS utilize serial fiber pt a links o\ tae eroptic cmedia.Th
communication interface then communicates the RTIS•and NMS information to an
interfce module oon each flat panel display subsystem. The data flow is__
nldeirtional from RTIS and NMS`to the ELCScommunicationinterface,

* Maintenance and Test PelMTP.)

tThe MTP will be used for technician surveillance, maintenance and test functions for
,each division. The MTP provides -the meansfor the operatorortiechni~cian to change
setp6oininser and remove bypasses, suppr peidctsiu n ipa eale
system diagnostic messages. The MTP provides featuresithat•suppor tla
administrative c&ontrol of these activities.

he MTP utilizes a flat panel display subsystem in cofij dtion with the ITP for
monitoring diagnostics and providinga .periodic test interface for other Control•le.
L'he MTP and ITP aredconnected to the. iitra-ndivfiion network

PeMTP flat panel display subsystem also includes a communicationiterface tothe
non-sa.fety system;. The MTP communiication interface to4th non-safety systems
provides for communication isolation to assure that data flows in a unidirectional
Imanner from the ELCS to the non-safety systems. The comimiunication interface
utilizes: an opticablconnection to the non-safety systems to provide electrical isolation.

* P-ower Supply

F~he power Supysubsystem provides lo Vlaedrccurrent (DC) power for the
!ELCS equipment that requires9 it. ELCS equipment is divisionally powered frod
multipleClassl E poer sources, o6ne of which, JsDC backed.,

"C _omponent interface Module (CIM)

In general, the CI•I provides the: interface bet•Ween the1E1,G& aIctuationand control
command. signals and the electroomechanical d•vice associated \ith the final ES-
components. Electromechanical components with non-stanidard signal interface
reqirements may not use a CIM, but, could be interfaced with discrete 1/O..


