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September 24, 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
Resuonse to Reauest for Additional Information

Attached are the responses to the NRC staff questions included in Request for Additional
Information (RAI) letter numbers 252, 254, 255, 256, 257, and 258 related to Combined License
Application (COLA) Part 2, Tier 1 ITAAC and Tier 2, Chapter 7, Instrumentation and Controls.
This submittal completes the responses to these RAI letters.

Attached are responses to the RAI questions listed below:

RAI 07-5
RAI 07-6
RAI 07.01-14
RAI 07.07-10
RAI 07.09-8

RAI 07.02-2
RAI 07.02-3
RAI 07.02-4
RAI 07.02-5
RAI 14.03.05-4
RAI 14.03.05-5
RAI 14.03.05-6
RAI 14.03.05-7
RAI 14.03.05-8

When a change to the COLA is indicated, it will be incorporated into the next routine revision of
the COLA following NRC acceptance of the RAI response.

There are no commitments in this letter.

STI 32541312
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If you have any questions, please contact me at (361) 972-7206, or Bill Mookhoek at

(361) 972-7274.

I declare under penalty of perjury that the foregoing is true and correct.

Executed on l/Ill f 7 '

Mark A. Mc~m
Vice President, Oversight and Regulatory Affairs
South Texas Project Units 3 & 4

jwc

Attachments:

1. RAI 07-5
2. RAI 07-6
3. RAI 07.01-14
4. RAI 07.07-10
5. RAI 07.09-8
6. RAI 07.02-2
7. RAI 07.02-3
8. RAI 07.02-4
9. RAI 07.02-5
10. RAI 14.03.05-4
11. RAI 14.03.05-5
12. RAI 14.03.05-6
13. RAI 14.03.05-7
14. RAI 14.03.05-8



U7-C-STP-NRC-090162
Page 3 of 3

cc: w/o attachment except*
(paper copy)

Director, Office of New Reactors
U. S. Nuclear Regulatory Commission
One White Flint North
11555 Rockville Pike
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Arlington, Texas 76011-8064

Kathy C. Perkins, RN, MBA
Assistant Commissioner
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P. 0. Box 149347
Austin, Texas 78714-9347

Alice Hamilton Rogers, P.E.
Inspections Unit Manager
Texas Department of State Health Services
P.O. Box 149347
Austin, TX 87814-9347

(electronic copy)

*George F. Wunder
*Adrian Muniz
* Stacy Joseph

Loren R. Plisco
U. S. Nuclear Regulatory Commission

Steve Winn
Eddy Daniels
Joseph Kiwak
Nuclear Innovation North America

Jon C. Wood, Esquire
Cox Smith Matthews

J. J. Nesrsta
R. K. Temple
Kevin Pollo
L. D. Blaylock
CPS Energy

C. M. Canady
City of Austin
Electric Utility Department
721 Barton Springs Road
Austin, TX 78704

* Steven P. Frantz, Esquire

A. H. Gutterman, Esquire
Morgan, Lewis & Bockius LLP
1111 Pennsylvania Ave. NW
Washington D.C. 20004
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RAI 07-5

QUESTION:

COLA FSAR Tier 1 Section 2.7.5 design description has been replaced in its entirety based on
STD DEP TI 3.4-1. In the design description for ECF, it is stated, "The ECFs are implemented
through the use of divisionally dedicated networks and/or data links provided with the safety
related digital system platforms. Some of the platforms use data links only or networks only and
some of the platforms use a combination of both data links and networks." Whereas in the
subsequent paragraph, it is stated, "Data communication is provided between redundant safety
related divisions to support coincident logic functions. The data communication is implemented
through fiber optic based data links to ensure interdivisional isolation." How does the
interdivisional communication take place for the platforms that do not use data links? Also,
define the terms "data link" and "network" and explain the differences.

RESPONSE:

Both the Reactor Trip and Isolation System (RTIS) and ESF Control and Logic System (ELCS)
utilize data links for interdivision communication. ELCS utilizes a network within a division,
but that network does not cross division boundaries.

The Reactor Trip and Isolation System (RTIS) utilizes only data links. A data link is defined as
having a point to point communication connection between the sending unit and the receiving
unit.

A network is defined as a communication method that connects multiple devices together to
allow communication between the devices.

The ESF Logic and Control System (ELCS) utilizes an intra-division network to communicate
between multiple processors and human-machine interfaces within a single division. The intra-
division network communication is buffered from the ELCS controller by a communication
module contained in the same rack that houses the ELCS controller. The intra-division
communication module also performs communication diagnostics. The ELCS intra-division
network is a deterministic network that utilizes a bus master. Each ELCS division includes an
independent intra-division network. The intra-division network does not communicate outside
the ELCS division. Each controller will send and receive periodic messages from the intra-
division network communication modules. It allows communication between the control room
safety displays, the Maintenance and Test Panel (MTP), and ELCS controllers for one division.
This bus is used to communicate status and diagnostic data from the ELCS controllers for
display on the safety displays and MTP. It is also used to communicate test signals and data
from the MTP and control room safety displays to the ELCS controllers. Each ELCS division
includes an independent intra-division network. The intra-division network does not
communicate outside the ELCS division.

High Speed Serial Link Communication

Each ELCS controller contains two processors. One processor is dedicated to performing the
safety functions. The second processor is responsible for performing the unidirectional high
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speed serial link communications. The safety function processor shares a dual ported memory
with the communications processor to allow data exchange. The ELCS communication
processor has two independent receive communication ports and one independent transmit port.

The ELCS utilizes a high speed serial link (HSL) to communicate Class 1 E safety function
actuation information. The HSL is a true broadcast link that meets the communication isolation
requirements of IEEE-Std-7.4.3-2. The HSL is utilized in a multi-drop communication method.
In this method the transmission source is sent to multiple fiber optic modems which convert the
HSL signal to utilize fiber optic communication media. The identical unidirectional signals are
then connected to multiple receivers. An example of multi-drop communication is the
transmission of a single division's Digital Trip Function (DTF) output actuation status signals to
the other three divisions of Safety Logic Functions (SLFs).

For STP 3&4, the HSL communication is utilized for the following ELCS communication paths:

* DTF remote I/O to DTF

* DTF to SLF

* SLF safety function actuation to SLF remote I/O

There is no COLA revision required as a result of this RAI response.
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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 1 Section 3.4. The staff requests
STPNOC to resolve this inconsistency.

RESPONSE:

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

7.IS Site Specific Instrumentation and Control Platforms

This site specific supplemental section provides platform information for safety-related
instrumentation and control (I&C) systems.

7.1S.1 Field Programmable Gate Array Based Platforms

The Reactor Trip adIoainSse Rnlndthe Neutron Mioing Sstfifs (NMtharNoiR'eriabl ~R'\-Fe , Prgrn'imab ay IQFPGA)-baýsed sys~inis". ~NR\W-FGA3

baI ed systemls are CollfIgI-pIIrable Clog(-Ic devi J'e's that' pr.,)ess, digital signals in4a 4dete-iisti6%Jyf1

sa1o: o.1s RectorTripandý lsaolatii'n Sys3q

fThe Rc~actofrii riiid Isofation SytmcRTS provide the gi hcontr6'~ffihctiiisTI'r the
R 0~o~roe~o Sytm(RS n an ta t slto RPIS is5dscribed il ( _rat.

d~ai is fSt6t-o-7.2. TheRTI is one parto the -Safety Sygtý:rfi L c andContro (S'SLC

Iler)TfhYRT )IS ositsofmdlsfriit1TpFnton (1i)TFf),T-1 TflfL&i& Fuinc'tionfs(TL~s),
Oulpui ~ L Loi Unt ®~) t  ed I'ivers!L~) ThleRTIS also 6otrhisprt odule

upp~s~1n Pol emp~e onior ___ . he PTMi"s described inl Section 7.6.1.7.

'ow diision•SI d Isis o- He JrTF In ea d ivsion are used a input o 1 the TL performed by o eac

ofI th four saet iisjos TeDF tiecisio reut arý'e pased to o1Ithe diISionst& tlro its
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'isolted commuleauon• ln as• described in Sectin79S. The TLF processesl DTF trip
decisions ofro all four• safety divisions resulting piirip tit'put decisions based > on2-out-of• 4
colncidenfce ILic format. The logic format is fail-safe (i e. loss of signal causes trip conditions
for th'e TLF anid associated DJ F Loss, of signail or 1ower to a single division's equipment
~perforinmi- the T~LF causes, a Lrppd output state fromn theTLF but the 2-out.-of-4 coifligurationlactuator oad sp simultaneouseer f both pilotva esolenoid

ne TLF also receives ifputrdrectly from the Neutron Monitoring System (NMS) 4•dpanual
ýontrol switches.~The details of the NMS systerm arprovided in Section7.6.61.1.

Detrip coilnentlogicoutputfr TLF is sent to.Output Logic Units (OLUs).',IThe OLUs
use devices that provide a diverse interfe forahe following manual functions:

, Manualreactor trip (per division: 2-outof-4 forcofnpletion).

SMSIM closure (erdiision: 2,i

MSJV, closure (eight individual control sice)

KRP Sand MSIVtri rst2

FTLF output, byp s:

The OLUs distribute the automatic and manual trip outputsto the MSIV pilot valveaandscram
pilot valve actuating devices and provide ontrol of tripsseal-in, reset, land TLFoutput' bypass
div'i'ion-out-of-ser•vicebypass). Bypass ii1bits automatictrip butr has no effecton manual trip.

Tlhe OI4s also pro\ ide a. manual test input for de-enerizingi( a divsion's parallel load drivers
,(part of the 2-out-of- 4 ouitputlogic arrangem ent)so tmtc or MSI closure capability canibe
confirmed without soleoid de-energizatin. T'he OLUsire located external to the TLU
equipment thatnimplements the TLF so that manual MSIV closure ormanual reactor mp (er
division) can be performed either when adivisilon's logicis bpassed or when aiure of sensors
ýr ogic eqtrpmeniauses mp to be inhibited'

f 2-out-of-4 trio satisfied within the TLF, allf iisions' trip outputsý'produce a
simultaneous coicident trip siginal (ge.' reactor trip) and transmit the signal through hardwvred
connectionss to OLUs that control th otetlrd ed , action 0If the f 111J] ýCtuaors. The load drivers fori

gnoeds are emsel es arrng a 2-o:ut-Of-4 cofigurationso that a
must produce trip outp~uts k'r protective acti'on to, occur.

Byp~ass logic imlr isit~db1 dec.icibed in Section 7.2. L.1.4,1(2) and shown oni
Figure 7.2-2.-
Each of the four R-•S dilVisions,are powered fomnmeir respecive divisional Class IE power

supply. In the RTIS, independence is pr•'oided between- Clas s lE divisions, and also-betwfeen. ith
lgass IE divisions a equipment.'
IA.1.2, Neutron M~onitoring Syste

A dletailed des.crip~toiionfthe 'Neuitroni Monitoriiig SNysteiih (INAS is~ provided ini ,ectioni 7.6.1.
aid'7.7.1.6 for safety related t~nction and non--stlaf- e~ylate~d fuinctions, respea~i\ eiv
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7.1S.1.3 Pllatform Descript'fi
The Reactor Trip and Isolation System,(RT1S) and, ft Neutron Monitoring Systems (NMS)
are implemented-using (N R) tieldlProgr ammable Gate Array (FPGA)-
based platforms.1

Each FPGA--ba`6d- s'y-st-e-m i's a~riddpuildr, c "E i-aerc-one ytm PA
based systems are built as units, whi6ch:providethe chassis and backllanes. The units
perform specific functibns,-based on the mod ules placedin the backplane. Therefore, each
mod ule: has unique architecturi-al features, based on the differences in interfaces and
requirements. The moduledesgn isig mplemented usig only FPGAS. The design uses
relatively simple medium-scaleintegrated discrete logic chips for all simple logic functionsn
Isuch as a mbnostable multiVibrator to implementIawatclhdo g timer. Data is transferredbetween units oveo"ptical links,

Eahmodl 06sit r~eo ~'rneWcuit boards and a front panel. The purpose
of the front panel is.to fix b6ards to the unit and to provide mounting for a IHuman-Machine
Interface (HMI) and setpo-ints adjustment. The FPGA-based system also includes power
supplies, analog, and digital input/output modules,status modules, and all cabling and _wiring
necessary for operationp.Each &t bormoardcancontaoinoermore FPGAs.

The FPGA-basedsystems u'se logic chips that can be conii fgured. The logic is ~physically
embeddedein FPGA chips using splecial tools. The logicis bu iltfrom simple functional
elements (FEs) that are designed to pelformksimple logic functions that can be combined
and arranged in specific patterns top•erform signal processing and logic operations, and
thu constr the logi• nIecOessary to perform a defined funhction. Once the logic is

embeshard codedand cannotbe changed.After the logic is defined and
emnbedded,~ the FPGA co~mponents are treated as hardware.An FPGA4 can only implement
digital logic.~

The FPG.A-ased system has scllfd.wtiostic functions thlt continuouslyeverity jroper FPGA and

L:p 0ertormal Lrovie o uts used to alert the operator.

Each FPGA-based systemis havie the 1f01lmoing, uributes:

1 ntra-Di\vision ('011111 Ulnication

The safety related systemhas a ne-way optcal communicatndatai, providing
fixe&d dtasets to each safety-related system and to the nonsafety related system with

lass l E to non-Class IlE isolation. RTI'Soffers-nopossibility of data transfer! from
the noo ty to the safety equipment.•

hreeare 1/O modules that ar' located ... Analog Output (AO) module has
analo•outpu4 p to 16 channels; There are several t/pes of iAO modules for differatj
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output -agesT AOModle pxrovide electrical isolation capabilityfrom safety to
nonisafety systeiii, Digital 1/0 module has 4 dig~ital inpuits and 16 dig~ital outputs.~

Exemal Hmputi aridinternals are-iso'llated, using photo couplers adsolid-state relays.

0 tPower SnuppyN

The power supplynodule provides low voltage direct current (DC) power for,-.
,quipped modules in each unit. The safet-yrelated'system nas redundant power
supply module in -eachuu•i. The RTIS~equipment is divisionallypowered from

lp onepwersourcs of which is DC backed.

7.$S.2 Microprocessor Based Platforms
[l~e , ng m cr d : at tyJ~e tur • % _,9n_ ro _y~ m (FLCS) w ill be iLm p e nt d w h a

microprocessor.based bf

En a (r~i oto ytmELCS)

The Engineered Safety FeaturLoand Control System (ELCS) provdes th t niii
and•control functions of automatic actuationconQ1g r andrdisplay rfo the Engineered Sfey

The ELCS cohtaitrii~ir'toi-eduni-dai-t di\ isionis of DTFs: The four divisiows offDTF saf'etvfIunI~iOn
actuation status ýarecommuniaed to tree divisions of WSLs, which oiresoi-dto the three
dllýlons 0foFSl-' ýI e e ient.Each SLF peform1s o-ou-ourt g logic he f:N1
redundant PTFs. The DTFo, SL1 communication and isolati@onfeatures are described' in section
7.9S.

Each ELCS diviý,Ioiis js~p\weyed~ frloiim Hi peiideit po~wer sources.

Forý the fourt rcduntdantitd1,Ivisins olfELC(S DIT's, aný single division of sensors from oiicDTF
,,be inamally passd ausingihe FSF s'aset\ ftiiicalontuaationat ogic in the SLFs to

b\1comeileb\ )Lih S~i, is manand.Thebypass status is indicated in
the iiiailn control ioom ttn pass statuis removed. Only one livsioni eati beed
bypass. An ntrlc rýet atmt;t eovmethnnedisnfom service at a time.

As sh InTi Figure 3.4,ahohe ES omponenta atondsionscontams a
minimum onfof ethe two SLFs process'esi nitiationi logic f`r fnctjons that service

therectr esel it1(ý !pssure (e'.g. RHR, hile asecond SLF rovdc tide S Ile Hl(1t1`
the vessel at highr - ,.SSL--(,-: Rea-ctor Core ,Isolation Coolihg•> 9 and

C~ore l ier (HPCE))_ ýsýe)

The SLFlogic for ECCS tnictio(ie7iritiation of Reator Core Isolation Coolin, igh
Pressure CoreElooder or Automatic. Depressurization), is implemented using two redundant SLF
prgc¢essin annels. p redundant chlsreceive te data from the four



RAI 07-6 U7-C-STP-NRC-090162
Attachment 2

Page 5 of 9

redundfant•iflvisionalDTFs manual control switch inputsand contactrclosures. Thetn•,wo

ie to redundantSLF procesgc r, sfeltyution action sf•ic

to occu. Two SLF processing anels ieused to preventte iadverent, systeemlevel
Iactuation of the ESF safety. fuinctiohs that in~j et colat'of the core or ~depressurization.

Howev~er, in the event of a fal ire dtcebysldigoiswthneither processing 'channel, a

byp~ass (ESF outpuit chiannel bypass) is aptiplied Lauitmatic'ally (with manual backup) uch that the
fa~iled SLF processing channel is remno\ed fr-om seiwice. The remnaining SLF processing channel
provides one out-of-one operation to rmantamin a%'alaility during therepair period. SU
pbcessint chiannel failures arealarrned In the main control room. 1f'a faied chaihcPis not
automatically~ bypassed, the 'operator is able ~to mrnuaitillyt-ypaýSs tile, failed channel.

Thne two outof-two voting of the two SLF proee eliannels is perfored on a component
basis with non-microprocessor based equipment or with a seprate actuation fora valve from one
SL processing channel• andarelated ;pup actuation the second jFprocessing Oannel,
jliere b'oth are required to initiate coolant injection.

IownA ir. Figure 3.4b, each E•IS diyision' indc.udesthe, followimng maor elements:

*'Senisors provide sli~al'jInput tothe ELCS. F~oi'ELCS safety functions. them
appropriate sensors are cormected to F

140 [lie 1)igital Trip 'Fncthon receives In~ 121,I 1FCVdl IOrC C elt
Inutpgll-its from a RemoteelDig -al Is Cecevls (remRtD' T R

conitrillaes heremote inu s'i~gnals ~to the DTF I`Liiliziiig high speed serial link
I urs msIrptic s andopticaldata cable.

IIS[ .c maeiscatioidtscribed in Section 7.('S.

a The 1 n provides a comparison ofysignal inputs to associated setpoints tond~terinml.
tihe trip statisor S FtyeIESisetio.iectuati onstn ssinals fror eaach to shaf
SaDFs th edicFction yifi)iinctib•nsT•diini D•pIEF ol uitESc Sisc t HS t,
coaniis• iication linkset e ach disionoby eansouolncldence LHD

0An inidividual' DT I+to ~SI-Fcominmunicationi is, provided %\ithi singde 1fibr ptic cable
since he'DTF'and SIF are both located in the-MCR ''r'e;Kj.

SLFs are provided in each of the three ESF divisions 'that' provide ,elecztromnechanical comIiponent
actiiation-. 'Each' division's SLsrcieEFsft function acutonsau signals from each'of
'the DTFs in the four redundant divisions.. The division's SLFs' calcul1ate ESF syrstem level
actuation' status by determining whether there: is a two-Out of-fu oniec of DTF ESE
safety function tripsrigals. Iie S1+l also receives hardwired sigalslfor'control of ESF

,mponents from: 1/O that is local to theaSLF and fromr LF 110 that is located remote rnomethe
MCR.~ Thieý SLF communicates ESE actuation ~cornmands to the SLF i/O stations 'that are located
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in areas that are remote fr'om the2 jvLC$ by I ISL. -1hei fiber optic caibles are redmidant f-or thle
commhunicat~ion of ESF safety function actuationi conmmnands from the-SLF' to6the SlF ehiiote 1A).

The SLF Remrote Digital Logic Controller (RDLC) provýides V/Q and ESF coi-mpjonent acltutio11.
At the RDLC a Componet In~terface Modle (CIM) is provided, 6ac controlled
electromechanical component assigned to the, SLF. The CI nefae h ESF actiitioii
commanld signals (or control conimandsý minte abhsence of~actuiati6n) Irrni the SLFs to the~
electromechanical ESF componenL

The CIM provides prorit logic to o9 erride control whenang ESF actuiationt occurs: Eoglein thte
CIM also ~provides voting of reduindant SLF, processing channels siginals, or ESF saft

funtios tat equire SLF redundancy. TheCIM rece ives, componenttposition and status
feedback signals fromthe component control crcuit, TheCIM 's lalcontrolcapabihty
for, maintenance.

Each ELCS division has an intra-dsi'6isionetwork that connects the ELCS contr-ollers with'fati
panel safety displays in the mnain controlIQroomand a Maintenance and Test Panel ýTeithraý
division, network ils1de'cribed in section 7.9S,

For each ELCS division, there are o safetydisplay stations inithe main control room. Each
safety dlsplays areddriven by a fJpaneldisplay subsystems.

EachELCSdivisioha perinanently connectedMaintenance and,&Test Panel,(MTP),and an
Interface and Test Processor (ITP). The MTP and'ITP are utilized for the maintenance
technician functions,

Esach ofthethr has aflat panel safety display inmthe mamn

control room. The operator ufr: uotofselected
,safety related EPDS components.'

commands to a controller and to provide status linfrmation ,from the&controllertothesafetyjdisplay. The flat panel display and c•i trol0r are, the same as thoss utilized, for.. ELCS.

The controller communicates, with Remote Digital Logic ConWtrollers (RDLCs) with high speed
serial links (HSLs). Thie RDLs provide signal outputs that represent the operator's manual
commands t0othe<EPDS component contriol logic and provide for signal inputs for EPDS
component status info0ation for4display to the operator. The RDLs are the same as those

ti LCS, with the excpinta the HSL communication links Srf~rdundan~t

,7.1S.2.2ELCS Platform

Tle platforiii ta ~inipeients he CS has theY foloQn~ or lericnits

Controller, including. hgh spee erial inkomunicati~ons
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Sintra-dl% islor- NetWvok- comm'unications ~

hThe ELCS Controller subsystem is modular. A passive backplan toneets individual module
slotts whiji'jan hous~e thec following mdle types:

' Controller module

Inpult /oultpuolt setodoes

7.1S.2.3 ELCS Controller

The"controller containso ectis, roessgi and a enmI11c-11 ioC.1ticia Th
p rocessing secton o ans•. .i,ý... a roprocessor aidnd me for e appiatins programs. Tle
processig sectiomme utilizes Flash- PROM for system software, Flash PROM for
4PP-4tibn sofware, and RAM.
iThe communication section contains another microprocesSorandnnenmoryor co unmcations

ote Coh ol inop o es o differentrco mui ti n
with other Controllersindfferent chasses. The commum cations memory utilizes-Flash PROM

;f6r system software and RAM.-The communications section performs the HSL c6mmnunications
utions and the. HSL diagnostic

Thetwoconitrol]e r sections commnunicat t~rg Wshared miemor~y. The shre mem ry vidos
for communications isolatini. TheELCSS Controller performis self-diagno stis, inclumding
mAtemiai watchidog t~im-er, ad is able tode'e-ifrine that th eurdmdl ye r o dinl
theýapp1ro pr1 iate slot.

bicI 1)cpl "tie a1lows'. multiple Coi-irol lrs~ to Ib tit lized in a single chassis 11coirles
c9~mii-iliic~itc throughi shared memor% dhat is lcated oniithe Iiitradivisi~on communiciation
module.

Wilecommunication module~provides the terface for the imtra-division
'ommu T in performs
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Fih Controller uses eompatible 10 modules that are located in te echassisvith the
controller.~ Additionl hasVhýes)f I/O modules can be added to the first Controller
cliaissis if additional 110 is Pnccssary. A range, of inodules is available coý cring atnalog
aind ~digital Asignals of' various, typeýs In adjditkon, there. are modules f~or temnperature

aieasnurement and rotitional <pedetslurement

4-11C system software in the Conitroller atomnatica~lly checks that all modules, areperatingcorrect•y a•. sstem _startup. Modlelagnostic fairesar'e _e_______

Controller.•

The flat panel display subsystem consists of the flat panel displaywith touch sceen
tcapability, a single board computer, and standard communcation interfaces f6ort
communication to the intra-divisioii netwo~rk

,or S Units 3 and 4, the RTIS and NMSI utilize the ELCS flata panel display
subsystm to display selected information. Eachdivisionl of RTIS and w.S send
data to a communlcalon interface associaed with the same ELCS (1\ision. He
RTe and NPMS uAtilize fsera fiberloptia links oveir fiber optic media. -lie
c dmmunaiLSion interface thenPcomemunicates the RTIS antd oI tecorilan to an
mterj'ýie lzdule onaeach flat panel display subsysstem. The daithfit
IunidirectiOnakf1 rorn RPIS and NMS to the EL CS communicationIn~terfa1ce.

\ Maintenance and Test Paýincl3MR'j

I~~wil M PV-AII'be used for technjician sreIlac, m aintenance and testfurnctcionsfor
Ieach division. The MTP provid~s.the-m''ans fotrthe operator or technician'to change'
~etpoints, insert and remove bypais~ses suppo rt periodic testing, nd disp3lay detailed
'systemA diagno~stic messages.* The MT1P provides feature~s that support the

admin ~Istrie control of these activities.

~ThieMTP uitilizes a flatt ipanel display subsstem in conjuntii~on kithli he IITA f6r
monitoring, diagnosftIcs ind prov iding, a periodic test interf'ace for)i othier Controllers
Th-NMTP and ITP are connected t-te intra-division network.

The MTP flat paLnel display1 SLuhs\'tCn ý11sp includes a communication interfaWep tohil
non-s-afetyssystem. The MITP communication interface to the non-~safety systems,
providge'•ri communicationisolation, to assue that data flows in a unidirectional
manner fro the ELCS to the nosafety systems. The communiIation interface
util7es an optical connect~oi~on the non-safety systemns to provide-electrical isolatiori1,

P)ow\er supply A
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Th po suppl•r subsstei provides •mwl voltagel diCt Curcelt D power the
ELCequpmentSthat requires it.ELCSequipment is divisiona
mnultiple ClsIFpwrsucs one nfWhich.is DC ~backed. fo

*Comp onenit interface Mlodiile(Gflvl)

IngeieralthetCIMprovides the interface etweentheELCS actuationi andcontrol
CoMMa siL sgnals and the electromechanical device associatedwith the inal.ESF
component s. Electromechanical components with non-standard igiial i rf1;e
Frcquiremnents T~y got use a ClM, but could-be~ interfaced wihdsiee10
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RAI 07.01-14

QUESTION:

In the STPNOC letter U7-C-STP-NRC-090009, dated February 9, 2009, the applicant provided
the conformance to the Regulatory Guides (RG), Codes and Standards, that are applicable to
I&C platform departures. Enclosure 2b of this letter contains proposed revisions to COLA Tier 2
Table 1.9S-1, "Site-Specific Conformance with Regulatory Guides," and a new Table 1.9S-1 a,
"IEEE Standards Applicable to the STP 3&4 Platforms," which document the RG, Codes, and
Standards applicable to the departed I&C design. Footnotes 1 and 2 to these tables refer to the
proposed technologies for Reactor Trip & Isolation System (RTIS), Neutron Monitoring System
(NMS), and ESF Logic & Control System (ELCS), i.e., Toshiba FPGA platform and
Westinghouse Common Q platform. These footnotes make a distinction in the Rev. levels of RG
and IEEE Std. applicable to the RTIS/NMS and the ELCS. The reason for this distinction is the
bases of prior NRC generic approval of the Westinghouse Common Q platform. Subsequently, in
the STPNOC letter U7-C-STP-NRC-090076, dated July 22, 2009, the applicant stated that the
design approval approach for STP 3 & 4 safety-related digital I&C systems no longer relies on
the approval of the Westinghouse and Toshiba topical reports referred to in the footnotes, which
are no longer relevant to the information in the tables, and therefore these two footnotes will not
be incorporated into the COLA. However, the applicant did not change the RG and IEEE Std.
revision numbers associated with these footnotes. Please note that all departures form the
referenced certified design in the COLA are required to meet the current regulations. Since the
NRC approval of the ELCS design no longer relies on the pre-approved Westinghouse Common
Q platform, the ELCS design should also conform to the current regulation and associated IEEE
Std. and Regulatory Guides (similar to the RTIS and NMS design). Update FSAR Tables 1.9S-1,
1.9S-la, and related sections of the COL application addressing the ELCS design compliance to
the current regulations.

RESPONSE:

As described in the RAI, STPNOC letter U7-C-STP-NRC-090076 stated that the design approval
approach for STP 3 & 4 safety-related digital I&C systems no longer relies on the approval of
the Westinghouse and Toshiba topical reports, and that the two footnotes in Table 1.9S-1 and
1.9S- I a would not be incorporated. However, this statement needs to be clarified, as discussed
below.

The Toshiba Field Programmable Gate Array (FPGA) platform is being used for the Neutron
Monitoring System (NMS) and Reactor Trip and Isolation System (RTIS). Topical report UTLR-
000 1-P Rev. 0 referred to in STPNOC letter U7-C-STP-NRC-090009 has been withdrawn from
NRC review. Instead, as previously communicated to the NRC, the Toshiba FPGA platform
information will be provided in technical reports to be supplied for STP 3&4 as part of the DAC
closure process. As such, the STP 3&4 COLA does not rely on approval of UTLR-0001-P.
Therefore, reference to the UTLR-000 1-P topical report is no longer relevant and will not be
incorporated into the COLA.
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The Westinghouse Common Q platform is being used for the Engineered Safety Feature (ESF)
Logic and Control System (ELCS). The statement in STPNOC letter U7-C-STP-NRC-090076
that indicated that the design approval approach for the STP 3&4 safety-related digital I&C
system does not rely on approval of the Common Q platform has been reviewed by STPNOC,
and STPNOC is clarifying this statement to mean that STPNOC was not relying on an NRC
approval of the Common-Q topical report as part of this COLA since the Common Q platform
had been previously approved by the NRC for generic use. It has been STPNOC's continuing
intent that the STP 3&4 ELCS platform is based on the NRC-approved Common Q topical
report, WCAP-16097-P-A, Revision 0. Therefore, the reference to the Common Q topical report
in STP 3&4 FSAR Table 1.9S-1 as provided in STPNOC letter U7-C-STP-NRC-090009 is still
applicable, and will be included in the STP 3&4 COLA.

Incorporation of the Common Q platform for the STP 3&4 ELCS, by reference to the NRC
approved topical report and associated SERs, is consistent with the intent of the NRC policy
related to use of topical reports. The policy aims to minimize industry and NRC time and effort
by providing for a streamlined review and approval of the safety-related subject with subsequent
referencing in licensing actions, rather than repeated reviews of the same subject (ref: NRR
Office Instruction LIC-500, "Processing Requests for Reviews of Topical Reports"). Per 10 CFR
52.79(a)(41), the COLA should address the Standard Review Plan in effect six months before the
COLA docket date, and as such it is expected the departures to the certified design should
address that SRP. However, 52.79(a)(41) also states, "Where a difference exists, the evaluation
shall discuss how the proposed alternative provides an acceptable method of complying with the
Commission's regulations, or portions thereof, that underlie the corresponding SRP acceptance
criteria. The SRP is not a substitute for the regulations, and compliance is not a requirement."
Further, SRP 7.3 (Revision 5, March 2007), which addresses ESF control systems, states in
Section III, "The reviewer will select material from the procedures described ... typical reasons
for non-uniform emphasis [in application of the SRP procedures] are ... the utilization in the
design of features previously reviewed and found acceptable." The Common Q platform was
previously reviewed and found acceptable, as documented in the applicable SERs, as described
below. In its letter approving this topical report, the NRC stated that "We do not intend to repeat
our review of the matters described in the report, and found acceptable, when the report appears
as a reference in license applications, except to assure that the material presented is applicable to
the specific plant involved." As such, for clarity the FSAR identifies the requirements to which
this platform is approved, and these requirements are submitted as an acceptable alternate to
current NRC guidance.

As part of the Common Q platform generic review process, the NRC issued Generic Open Items
(GOIs) 7.1 thru 7.10. Subsequently, the NRC issued two SERs (NRC Safety Evaluation Report,
"Safety Evaluation by the Office of Nuclear Reactor Regulation Related to the Westinghouse
Common Q Platform Closeout of Generic Open Items and Approve Changes to Topical Report
CENPD-396-P, Rev. 01, Common Qualified Platform", February 24, 2003. [ML030550776];
and NRC Safety Evaluation Report, "Safety Evaluation for the Closeout of Several of the
Common Qualified Platform Category 1 Open Items Related to Reports CENPD-396-P,
Revision 1 and CE-CES-195, Revision 1 (TAC No. MB0780)," June 22, 2001. [MLO 11690170])
that generically closed all of the GOIs, with the exception of GOI item 7.8. This GOI relates to
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the "level 3 loop controllers" referenced in the Common Q topical report integrated solution
(Appendix 4). The level 3 loop controllers (LCs) provide component control based on signals
from the ESF actuation system. The Component Interface Module (CIM) is being used to
implement this function in the STP 3&4 ELCS. Westinghouse will be submitting a revision to
the Common Q topical report to close GOI 7.8.

As part of the review process, the NRC also issued Plant Specific Action Items (PSAIs) 6.1 thru
6.14. These action items were provided by the NRC as a checklist for any utility that would be
implementing a Common Q I&C system(s) upgrade. The PSAIs were written for an operating
plant implementing a Common Q system(s) upgrade, therefore some of the language, may not
directly be applicable to a new plant.

A technical report will be prepared that summarizes the resolution of the 10 GOIs, including GOI
item 7.8, and the impact of the 14 PSAIs on the Common Q based STP 3&4 ELCS plant specific
design. A technical report will also address any STP 3&4 specific design features that are
required for implementation of the Common Q platform for ELCS for STP 3&4. The PSAIs and
plant specific design features will be in accordance with the latest regulatory guides and codes
and standards. These technical reports will be provided as part of DAC closure process.

In summary, the STP 3&4 ELCS platform is based on the NRC-approved Common Q topical
report, WCAP-16097-P-A, Revision 0. The Common Q platform was previously reviewed and
found acceptable, as documented in the applicable SERs. Incorporation of the Common Q
platform for the STP 3&4 ELCS by reference to the NRC approved topical report and associated
SERs is consistent with the intent of the NRC policy related to use of topical reports, the
Common Q SER approval letter, and SRP 7.3. All subsequent design to address the Common Q
PSAIs and plant specific design features will be in accordance with the latest regulatory guides
and codes and standards, and will be documented in technical reports that will be provided as
part of the DAC closure process. As such, use of the NRC-approved Common Q platform,
including its applicable regulatory guide, codes and standards, is acceptable and appropriate for
the STP 3&4 COLA.

The updates to FSAR Tables 1.9S-1 and 1.9S-la, which were originally provided in STPNOC
letter U7-C-STP-NRC-090009, are provided below. These changes will be incorporated into a
future revision of the COLA. Changes from COLA Revision 3 are highlighted in gray shading.
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Table 1.9S-1 Site-Specific Conformance with Regulatory Guides

No. Title Rev.
Division 1
1. 1.47 Bypassed and Inoperable Status lndication for Nuclear Power 0(1973)

P lant S afe ty System ns
1.53 1.53 Application of the Single-Failure Criterion to Safety Systems 2 (11/03)

_______0 O(1 993) for ELCS'
1.62 ManualInitiation of Protection Actions 0 (197~3)
1.75 Independence of Electrical Safety Systems 3 (2/05)

2 (1978) for ELCS'
1.100 Seismic Qualification of Electric and Mechanical Equipment•efor 2(,1988)

Nuclear PowerPIlants
Periodic Testing of Electric Power and Protection System

Criteria for Use of Computers in Safety Systems of Nucle
Plants
Verification, Validation, Reviews 'and~ Audits for Digital Cor
Software Used in Safety Systems of Nuclear Power PlantE
Configuration Management Plans for Digital Computer So,
in Safety Systems of Nuclear Power Plants
Software Tiest Documentation for Digital ComputerSoftwa
Safety Systems of Nuclear Power Plants
Software Unit Te~sting for Digtal Comfputer Software ~Used
Systems of Nuclear Power Plants

Used in Safet Systey s of Nuclear Power Pants
Developing Softwareife Cycle Process forDigetal COmp
Software Used in Safety Systems of N~uclarPower PlantE

RG 1 .209 endorses IEE3320.TeEC ofrsto IEEE 232-1983 as shown above anidas
~disctiss(ed in Note 1.
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~Table 1.98-la IEEE Standards Applicable to the STP 3&4 Platforms

IEEE No. Category Rev.
IEEE 7-4.3.2 Digital Computers and Software, 2003

1993 for, ELCS'
IEEE 323 EQ 2003

1983 for ELCS2'
IEEE 338 P6riodic Testing 1987
IEEE 344 Seismic 1987.
IEEE 379 Single Failure 2000

•1994 for ELCS',

IEEE 384 Independence 1992
IEEE 60~3 I&C 1991
IEEE 828 Configur~ation Manage~ment 1990
IEEE 829 Softw'are Test Documentation 1983

IEEE 830 Software Requirements Specifications 1993
IEEE 1008 Software Unit Testing 1987
IEEE 1012 V&V 1998
IEEE 1~028 Software Reviews and Audits 1997
IEEE 1042 Software Configuration Management 19874
IEEE 1~074 Software Life Cycle Processes 1995
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RAI 07.07-10

QUESTION:

STP 3 & 4 COLA acknowledges the Departure STP DEP 7.7-10 requires prior NRC approval. In
STP DEP 7.7-10, "Control Rod Drive Control System Interfaces," the departure "Description"
briefly summaries the changes to Subsection 7.7.1.2.1 of the reference ABWR DCD. However,
the departure "Description" does not sufficiently identify all the changes including revisions to
allowed operator single and ganged rod movement manual commands, deletion of the
description of CRD Control System Withdrawal Cycle, and Insert Cycle interfaces. Further, the
departure "Evaluation Summary" does not provide sufficient justification for the NRC staff to
complete its review and approval of these significant departure changes. Identify all the changes
to Subsection 7.7.1.2.1, parts (1), (2), (3), and (4), and complete the justification in a manner that
will allow NRC approval of the departure.

RESPONSE:

STPNOC will provide an update to STP 3 & 4 COLA Part 2, Tier 2, Subsection 7.7.1.2.1 and
COLA Part 7, Section 2.2, STD DEP 7.7-10 to provide clarification and additional information
about the changes and their justifications.

COLA Part 7, Section 2.2, STD DEP 7.7-10, the Description will be revised as follows, with the
changes (in gray background) to be included in a future COLA revision:

Description

Subsection 7.7.1.2.1 of the reference ABWR DCD provides the Rod Control and
Information System (RCIS) interfaces with the Control Rod Drive (CRD) Control System
for Single Rod Movement (Subsection 7.7.1.2.1 (1)), Withdrawal Cycle (Subsection
7.7.1.2.1(2)), Insert Cycle (Subsection 7.7.12.1(3)), and Ganged Rod Motion (Subsection
7.7.1.2.1(4)). This COLA change implements the following revisions in the listed DCD
subsections:

* The Performance and Monitoring Control System (PMCS) normal operational
manual mode CRT display is replaced with the RCIS Dedicated Operator Interface on
the Main Control Room Panel.

" The description of allowed operator single and ganged rod movement manual
commands is revised.

" 'The name of the subsection'- I n.trod.. ci1on 11" icl•hi,,c+ i tangedo ",Singi..e Ro, Mo c

" A discussion of the Rod Action and Position Information (RAPI) rod block operations
is added.

• The description of RAPI normal rod movement operations is revised. The revised text
includes description of operation of the Rod Server Modules (RSMs), the Rod Brake



RAI 07.07-10 U7-C-STP-NRC-090162
Attachment 4

Page 2 of 7

Controllers (RBCs), the Synchro-to-Digital Converters (SDCs), and the Fine Motion
Control Rod Drives (FMCRDs).

*Thle ýecisFttioiitbihek~&7 ýD GontrHl SIVStem ndh'

* The description of ganged rod movement interface is revised.

In addition, the COLA Part 7 Evaluation Summary for STD DEP 7.7-10 will be revised as
follows:

Evaluation Summary

COLA Part 2, Tier 2 FSAR, Subsection 7.7.1.2.1 will be revised with the changes (in gray
background) to be included in a future COLA revision. Item (1) fourth through fourteenth
paragraphs will be changed and additional paragraphs inserted under Item (2) as shown below:

(1) Intreduetien Single Rod Movement

The .RT display The RCIS DOI provides the operator with a capability to move
a singzle rod or a ganged selection.Frthsdi'uiofh prtrsccsa

•,g, krodfo wi wwW. F-eurT-hree rod movement commands (peke .pints.
serve as a means to initiate all rod movements controlled from this display. They
are identified as -SN,1E-ROD-, "..ROD•r•GNL,, "STEP , "NOTCH", and Of
"CONTINUOUS", and "IN" Fr "OUT".

416Neflel 1!;""~ A tAe+ - t

b, 4)1 1`144 i +7K

utýý , -.- .""4~~ +k,3~o ) 6.,i b!,H
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The oper-ator fir-st identifies the red status from the rod statusiregues-tor
information display, then makes a deecisin fo either a withdrffival or an inserto
of a contirol red and set-s u~p the d~pispla The operater can request rod status
information by atuating pok poin ts on the Cs RTfe,, the required d • en, to
request the desired movement in the selected movement mode, the operator then
activates the ±s" "withdraw" (or -insert") movement command by
activating associated hard pushbutton switches located adjacent to the RCIS DOI
on the main control Danel.
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(2) Withdr• n4al Cycle Not Use4
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Following is a des-er-6tion of steps the oper-ator performs at the RGIS dedicaed
operator 's interfaee p9ane! in s-electing a rod for- movemient in the mianual mode.
The operator depresses the manual red moevement moede swvitchf, which enables the
RCIlS for manual mode. The operator then ver-ifies. indieator/aqlarm status at th
eeon Pro!panel for the following conditions:,

Item (3) in this subsection will also be changed as shown below:

(3) In~sert (ycle Nt~44 --

A~i opcratuor action~ to insert a o,ýiei leiiwlMd Q11b rc,.e
in aI similar, MannerCs (I Oov. exc-ept that signalsfor an ins-ertion of the rod

woud e dcoedat the rod server moedule 6R&". On recingte crrect
signals from the RSAI, the stepper motor driver module would prvd oer

Ip'" Cou U7 MCI Ur- =V-- VF V7(7rT U r" rrITUI-r Cr 11 -UM
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; target posit value decreasesd nsead of isurbsiio whie the G"inse" ntiovement
bushbiitton remains depfessed.'

No additional change is required in this subsection for (4) Gangzed Rod Movement.

-I
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RAI 07.09-8

QUESTION:

COLA FSAR Tier 1 Section 2.7.5 states that data cannot be transmitted from the non-safety-
related side to safety-related equipment. However, COLA FSAR Tier 2 Section 7.9S.2.2 allows
the manual data transmission from the non-safety related PICS to the safety-related NMS.
Provide sufficient information on how the manual operation does not adversely impact the
safety-related NMS.

RESPONSE:

As described in the STPNOC response to RAI 07.09-1, data cannot be transmitted from the non-
safety equipment to on-line safety-related equipment because of the communication interface
and electrical isolation design features. The response also discusses the separate offline method
used to transfer LPRM calibration data from Plant Information and Control System (PICS) to the
Neutron Monitoring Systems (NMS). This includes placing the NMS division to receive data in
an inoperative status, requiring a key lock switch be enabled at the NMS to allow transfer, and
having manual verification before the NMS division is placed back in service. NMS design
allows transfer of only a limited data set in a strict, predefined format. This transfer of data is
further discussed in COLA Part 2, Tier 2, Subsection 7.9S.2.5.7, Independence.

There is no COLA revision required as a result of this RAI.
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RAI 07.02-2

QUESTION:

Departure STD DEP TI 3.4-1 proposed changes to the safety-related instrumentation and control
(I&C) architecture which impact COLA FSAR Figure 7.2-2 for the safety related reactor
protection system (RPS). The bypass unit (BPU) with inputs and output to/from each division
shown on the original Figure 7.2-2 in the ABWR DCD was deleted without any explanation in
the COLA FSAR. In addition, some interlocks, such as "reset permissive", "from one ACT (reset
permissive)", and "trips from NMS Div x", were included on the original figure, but are circled
as changes on Figure 7.2-2 in the COLA FSAR. There are many changes to COLA FSAR Figure
7.2-2 which are not explained. Clarify and explain in the COLA Departures Report and FSAR all
changes made to Figure 7.2-2.

RESPONSE:

A markup of STP 3&4 COLA Tier 2 Figure 7.2-2 is provided with the response to RAI 07-7
(Reference STP letter U7-C-STP-NRC-090157, dated September 22, 2009) and will be included
in a future COLA revision.

Each change to Tier 2 Figure 7.2-2 is discussed below.

The figure has been revised to more clearly identify division channel DTF inputs to the Trip
Logic Function (TLF). This change is addressed in the response to RAI 07-7.

The figure has been revised to remove the Remote Multiplexing Unit (RMU) and the
Multiplexing Unit (MUX). This is included in Departure STD DEP TI 3.4-1 and is described in
its COLA Part 7 Description with the changes associated with the elimination of obsolete data
communication technology.

The figure has been revised to remove the trip input from high main steam line radiation to the
MUX based on Departure STD DEP Ti 2.3-1.

The figure has also been revised to make a number of nomenclature changes, which are
consistent with Departure STD DEP TI 3.4-1. These are described in the STD DEP TI 3.4-1
COLA Part 7 Description for the clarifications of digital controls nomenclature and systems
changes.

The following clouded portions of Tier 2, Figure 7.2-2 were changes from COLA Revision 2 that
reverted them back to DCD Figure 7.2-2 and are incorporated by reference, therefore no
additional departure description is necessary:

" the addition of the reset permissive from the trip actuators (ACTs) to the Output Logic
Unit (OLU),

* the addition of the reset permissive from one ACT to the Manual Scram Logic Devices
(MLU),
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" the addition of the trip inputs from the Neutron Monitoring System (NMS) divisions to
the TLF, and

" the addition of the non-coincident NMS disable in the division manual switch input to the
TLF.

An additional change to Tier 2 Figure 7.2-2 was shown in the response to RAI 07-7 to remove an
erroneous arrow.

Departure STD DEP TI 3.4-1 also clarifies the nomenclature for the Bypass Unit (BPU) to
Bypass Interlock Function. A description of the Bypass Interlock Function is included in the
Background for STP 3&4 Technical Specification Bases Section B 3.3.1.1 provided in FSAR
Section 16. The Technical Specifications Bases state that, "The bypass interlock function
enforces restrictions on bypassing multiple divisions of related functions." The bypass logic
described in FSAR Section 7.2.1.1.4.1(2) is unchanged. The Bypass Unit (BPU) was removed
from FSAR Figure 7.2-2 because it is no longer a separate unit. The following additional FSAR
changes will be made to clarify this change. Gray highlighting shows the changes.

FSAR Section 7.2.1.1.4.1(2) will be revised as follows in a future COLA revision:

(2) Divisions of Trip Logics

Equipment within a division of trip logic includes primarily manual switches,
jssiuq its (BP['bypass interlock functions trip logic functions-units

(T-L-U-sTLFs) and output logic units (OL Us). The various manual switches
provide the operator means to modify the RPS trip logic for special operation,
maintenance, testing and reset. The bypass imterlock functions enforce rest•ictions
on bypassing multiple divisions of related functions, •The bypass interlock

Cmuctions AP-Us perform bypass and interlock logic for the channel sensors
bypass, main steamline isolation trip special bypass and division trip logic unit
bypass. These three bypasses are all manually initiated through b iipassnid d

I switches within each of the four divisions. Each bypass switchBPWU sends
a separate bypass signal for all four channels to the T-UfLF in the same division
for channel sensors bypass and MSL isolation trip special bypass. Each bypassIswitch4, sends the TL-UTLF bypass signal to the OL U in the same division.

The TLUs trip logic ""- (TLFs) perform automatic scram initiation logic
based on reactor operating mode, channel and division trip conditions and bypass
conditions. Each T-U TLF receives bistabk bypass input signals from the bypms
•witchBPU and various switches in the same division and receives isolated
bbisktae trip inputs from allfour sensor channels of RPS and divisions of the
NMS.

The OL Us perform division trip, seal-in, reset and trip test function. Each OL U
receives bypass inputs from the bi s.s.s...it.ch.. trip inputs from the TLTLF
and various manual inputs from switches within the same division and provides
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discrete trip outputs to the trip actuators in the same division. Each OL U also
receives an isolated discrete division trip reset permissive signalfrom equipment
associated with one of the two divisions of scram logic circuitry.

All equipment within a division of trip logic is powered from the same division of
Class 1E power source. However, different pieces of equipment may be powered
from separate DC power supplies, and the BP UTLGTLF and OL U within a
division must be powered from separate DC power supplies.

The COLA Part 7 Description for Departure STD DEP TI 3.4-1 will be revised as follows in a
future COLA revision.

(3) Clarifications of digital controls nomenclature and systems

The reference ABWR DCD defined many functional design requirements in terms
typically reserved for hardware. Examples include the terms "module," "unit,"
and "system." the terminology was corrected to refer to the requirement as a
"function." The terminology was corrected to refer to the requirement as a
"function" to eliminate the confusion associated with purely functional
requirements and not physical requirements defined in the DCD.

Examples include:

" Digital Trip Module (DTM) to Digital Trip Function (DTF)

" Trip Logic Unit (TLU) to Trip Logic Function (TLF)

" Safety System Logic Unit (SLU) to Safety System Logic Function (SLF)

" Plant Computer System (PCS) to Plant Computer Function (PCF)

" Essential Multiplexer System (EMS) to Essential Communication Function
(ECF)

0 Bypass Unit (BPU) to 3BpassInterlock Functioin
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RAI 07.02-3

QUESTION:

In Departure STD DEP T1 3.4-1, STPNOC took a deviation from the certified ABWR DCD on
the safety-related instrumentation and control (I&C) architecture. In the safety related reactor
protection system (RPS), the reference DCD Section 7.2.1.1.6.1(3) requires 5 milliseconds or
more for all sequence-of-event (SOE) signals. But for the proposed new I&C architecture, the
COLA FSAR changed the time resolution to 25 milliseconds or more for the safety-related
nuclear steam supply system (NSSS) systems while keeping the original time resolution for the
non-safety related balance-of plant (BOP) systems. Provide sufficient information to support this
change.

RESPONSE:

STP 3&4 COLA Rev. 3, Part 2, Tier 2, Subsection 7.2.1.1.6.1(3), will be changed in a future
revision as follows to revert to the reference ABWR DCD value of 5 ms for the sequential events
interval.

(3) Comnputer- Alarms

Upobn detoction ofa sta~hanga of an), of theo pn seetd sequentia! eýR4S
Gontacts, the sequen1& of epvchts loghlboititdan shall nl the

~egnn~ngcf~ eion. Tis ogwil inl bo th NSS andj BGOP inputs.Chango
of, state r&-e4,cil65 millictAcbnds re ma&pa4 for BO0P system~s and

difefepotiated on te p inted log, together- ýW~th timea of ~oeci*Ftohce, ýWhicshai ~be
pr-4ntod in hoursinputes, se~ends, and milisoe~ond8 U8~ of the alar 14Pb 4tPeFre
and corýputoite- snot requirod fet: pla-nt safety. The-pirintout - it ofps is p Ari 11a:1 )

lf~~filI roiienf nr4ýg the orr-c-Gt operation of pr-&ossrP' lavol, ý'aha'6
position s~tchos as 04p poipnt a~r pa ~sod duning sta~tup, antq~p
rnaiotonanco operations
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RAI 07.02-4

QUESTION:

In Departure STD DEP Ti 3.4-1, STPNOC took deviations on the data communication and other
systems from the generic ABWR DCD. Revise the original COLA FSAR Figure 7A-1 in section
7A accordingly to reflect all the changes contained in Departure STD DEP Ti 3.4-1.

RESPONSE:

Figure 7A-1, Safety System Logic and Control (SSLC), was replaced with Figure 7.9S-1, Data
Communications Interfaces. This removal should have been identified in the COLA and will be
included in Tier 2, Appendix 7A in a future revision as shown below.

Figure 7A-1, SafGW,'Syqtem q~g~~ofo~Sc NtUedA (SeFkgure 7.9S-1
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RAI 07.02-5

QUESTION:

The NRC Staff requests that STPNOC address the following items in the COL application:

1. Departure STD DEP TI 3.4-1 proposed to eliminate references to the essential
multiplexing system (EMS). However, EMS is still used in COLA FASR Tier 2 Section
7.2.1.1.4.2(2)(d). Correct this inconsistency.

2. STD DEP 7.3-5, Water Level Monitoring, proposed to use the standard ABWR
nomenclature of Level 1.5, Level 1, etc. to replace "Low", "Low-Low", respectively.
However, COLA FSAR Tier 2 Section 7.2.2.1(3), 7.2.2.2.3.1(12)(a), Table 7.2-2,
7.3.1.1.1.1(3), 7.3.1.1.1.3(h) still use low-water level. Correct this inconsistency.

3. COLA FSAR Sections 7.2.2.2.3.1(8), (10), and (12) refer to Paragraphs 4.8, 4.10, and
4.12 of IEEE 603-1991. Should the referenced Paragraphs be 6.4, 6.5, and 6.6 of IEEE
603-1991, respectively? Update these sections accordingly.

4. "Transducers" for level and pressure have been changed to transmitters in some places,
such as Section 7.3.1.1.1.3 in the COLA FSAR, but it's not changed in other places. To
be consistent, STPNOC should change transducer to transmitter throughout, as
appropriate.

5. "RCIC is automatically isolated on detection or high steam flow or high temperature..."
in section 7.3.1.1.1.3(4)(a) should be changed to "RCIC is automatically isolated on
detection of high steam flow or high temperature..."

6. COLA FSAR Section 7.2.2.2.4 does not show the range for the turbine first-stage
pressure, as claimed in departure STD DEP 7.2-6. Correct this inconsistency.

7. COLA FSAR Section 7A.2, Revised Response (7) includes 125 VAC which should be
changed to 120 VAC.

8. COLA FSAR Section 7A.7, Items 7A.5(4) and 7A.6(4) includes RTIF which should be
revised to RTIS.

9. COLA FASR Tier 2 Section 7.7.1.5(7)(c) used ARRM which should be changed to
APRM.

10. COLA FASR Tier 2 Section 7.7.1.7(1) used PGS which should be changed to PGCS.

11. Departure STD DEP 7.3-18 is referred to in COLA FSAR Section 7.3, but COLA Part 7,
Departures Report" does not include this departure. Correct this inconsistency.
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12. Departure STD DEP 7.3-1 includes only two subsections for replacing the specific time
interval with reference to Table 6.3-1. But, the specific time interval has also been
replaced with reference to Table 6.3-1 in Section 7.3.1.1.1.3. Correct this inconsistency.

13. In Evaluation Summary of STD DEP 7.3-13, it says "Also, it does affect any method..."
Should this be revised to read "Also, it does not affect any method..."? Update this
section accordingly.

14. Section 7.1.2.6.2(1)(d) still uses the system logic on high radiation in the MSL tunnel
area although Departure STD DEP TI 2.3-1 deleted the logic related to the high radiation
in the MSL tunnel area. Correct this inconsistency.

15. Section 7.5.2.1(2)(b) in COLA FSAR should be revised to 7.5.2.1(2)(a).

RESPONSE:

Below are responses to the fifteen requests in this RAI. Corrections to the indicated items have
been made in COLA Revision 3 or will be submitted in a future COLA revision.

1. Reference to 'EMS' was removed from Subsection 7.2.1.1.4.2(2)(d) in STP 3&4 COLA
Revision 3.

2. Response to this request is broken into three parts.

FSAR Subsections 7.2.2.1(3), 7.2.2.2.3.1(8)(a), 7.2.2.2.3.1(12)(a) and Table 7.2-2 are
related to STD DEP 7.3-5 which will be revised as shown below. Reactor Water Level
input to the scram function of RPS is Level 3. '(Level 3)' will be added to each instance
for clarity.

The first sentence in Subsection 7.2.2.1(3) will be changed as shown below:

The scram initiated by the main steamline radiation m. nit.ring sy.... isolation valve
closure and reactor vessel low-water level (Level 3) satisfactorily limits the
radiological consequences of gross failure of the fuel or RCPB.

Subsection 7.2.2.2.3.1(8)(a) will be changed as shown below:

(a) Reactor vessel low watrleve(Leel 3) trip

Subsection 7.2.2.2.3.1(12)(a) will be changed as shown below:

(a) Reactor vessel low water level (Level 3) trip
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In Table 7.2-2, the following line corresponding to water level will be changed as shown
below:

Table 7.2-2 Channels Required for Functional Performance of RPS

This table shows the number of sensors required for the functional performance
of the reactor protection system.

Channel Description N Sensors

~R~ctcor- 1v01Vllo level (Level 3)

Main steamline radiation-7-

In COLA Part 7, Section 3.0, STD DEP 7.3-5 the description will be revised to identify
for clarity the addition of the Level 3 designation to the RPS low water level trip as
follows:

Subsection 7.3.1.1.1.2 and 7.3.1.1.1.4 of the reference ABWR DCD describes the
equipment design for the ADS and RHR/LPFL I&C using the terms "Low" and
"Low- Low" when describing the initiation inputs from the Reactor Water Level
instrumentation. These terms are replaced by the standard ABWR nomenclature of
Level 1.5 and Level 1, respectively, for initiating signals. This instrumentation also
provides initiating signals for other levels, such as Level 2, Level 3, and Level 8,
etc. Aiiioia1 cladt% for low \\1eve itiag cram Isi lN s I-ay addng

... •,• 1 2 . 1"0)eis.2
7..2.23 1 (8)a)tica i an 12X)a( ,.ndt hbl ' .~ 7.2-2.

In Subsection 7.3.1.1.1.1(3), it is not appropriate to reference Level 1.5 in the first
paragraph under item (a) as indicated. For clarity, the word "low" will be removed and
the sentence will read "Reactor vessel water level is monitored..." The next paragraph
from the DCD (not 6hanged) explains how drywell pressure is monitored. The
subsequent COLA paragraph explicitly states that reactor water level, Level 1.5, or high
drywell pressure initiates HPCF. There is no confusion in this section.

The first sentence in the first paragraph of Subsection 7.3.1.1.1.1(3) under (a) Initiating
Circuits will be changed as shown below:

Reactor vessel low water level is monitored by four level transmitters (one in each of
the four electrical divisions) that sense the difference between the pressure due to a
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constant reference leg of water and the pressure due to the actual height of water in
the vessel.

The reference to Subsection 7.3.1.1.1.3(h) appears to be in error and the indicated
instance could not be found. However, "(Level 2)" will be added to Sections
7.3.1.1.1.3(4)(b) and 7.3.1.1.1.3(4)(d) for clarity as reactor water Level 2 or high drywell
pressure will initiate RCIC. FSAR Subsection 7.3.1.1.1.2(3)(h) will also be clarified.

The first sentence in Subsection 7.3.1.1.1.2(3)(h) will be changed as shown below:

The signal cables, solenoid valves, SR V operators and accumulators, and R V low-
water level '(Leelý2) instrument lines are the only essential I&C equipment for the
ADS located inside the drywell.

The second sentence in Subsection 7.3.1.1.1.3(4)(b) will be changed as shown below:

The scheme used for initiating the RCIC System is shown in Figure 7.3- 3 (RCIC
IBD). RCIC initially starts on the sensing of either a low water level signal (Level 2)
or a high drywell pressure signal. This initiates a sequence of valve openings and a
RCIC turbine ramp rate which results in rated flow to the reactor vessel in a time
interval consistent with Table 6.3-1.

The first sentence in the second paragraph of Subsection 7.3.1.1.1.3(4)(d) will be
changed as shown below:

The RCIC System is actuated by high drywell pressure or by reactor low water level

3. COLA FSAR Subsection 7.2.2.2.3.1 was revised from IEEE 279 to IEEE 603. Cross
references were revised accordingly. However the subsections referenced in the RAI were
not updated. The Section References will be replaced with appropriate sections.

Subsection 7.2.2.2.3.1 will be changed as shown below:

(8) Derivation of System Inputs (Paragraph 4-86.4)

(1O) Capability for Test and Calibration (Paragraph )

(12) Operating Bypasses (Paragraph 4-16)

4. The terms "transducer" and "transmitter" for level and pressure can be used interchangeably.
Both convert an input into an electrical output signal. A search of the ABWR DCD Part 2
Tier 2 and COLA Revision 2 has identified the following additional sections where
transducers are referenced: FSAR Subsections 7.2.1.1.4.1(1), 7.2.1.1.4.2(2), 7.3.1.1.1.1(1),
7.7.1.8(10), 10.4.1.5.2 and FSAR Figure 7.2-2. The existing application of this term is
considered acceptable.
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No COLA Change is required with response to this RAI question.

5. This was a typographic error. In COLA Revision 3 the "or" was replaced with "of" in the
eighth paragraph in Subsection 7.3.1.1.1.3(4)(a) as shown below:

RCIC is automatically isolated on detection Oof high steam flow or high temperature in
the RCIC room. Either of these is an indication of a steam line leak or break.

6. This is not in Subsection 7.2.2.2.4, rather it is in Table 7.2-1 which follows the referenced
section in COLA Revision 2. STD DEP TI 2.2-1 was revised and the discussion of the
turbine first stage pressure input signal to RPS was reverted back to the DCD description.
STD DEP 7.2-6 added turbine first-stage pressure to Table 7.2-1; however, the range was
omitted during final word processing. The range of 0-6 MPaG has been added to FSAR
Table 7.2-1 in COLA Revision 3.

7. The revised response to NRC Request (7) in COLA FSAR Section 7A.2 contained a
typographical error. "125" will be replaced with "120".

The Revised Response (7) will be corrected as shown below:

Revised Response (7)-Multiplexers are not used. Safety related data communication is
performed as an integral function of the SSLC systems. The multiplexer sywtem
equipment implementing the ECFs receives its power from the four-divisional battery:
backed 1-25120 -VD VAC buses (uninterruptible). These are discussed in Subsection
8.3.2 and illustrated in Figure 8.3-4.

8. Revised responses in COLA FSAR Subsection 7A.7, Items 7A.5(4) and 7A.6(4) contains a
typographical error. 'RTIF' will be replaced with 'RTIS'.

The Second Paragraph of the Revised Response for Items 7A.5(4) and 7A.6(4) will be
corrected as shown below:

In order to reduce plant construction costs and simplify maintenance operation, the
ABWR protection systems are designed with a partially "shared sensors" concept. The
SSL RT4FRTIS System is the central processing mechanism and that produces logic
decisions for both RPS and MSIV isolation functions. The ELCS is the central processing
mechanism that produces logic decisions for all ESF safety system functions. Redundancy
and "single failure " requirements are enhanced by afullfourdivision modular design
using two-out-of-four voting logic on inputs derived from LOCA signals which consist of
diverse parameters (i.e., reactor low level and high drywell pressure). Many additional
signals are provided, in groups offour or more, to initiate RPS scram (Table 7.2-2).
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9. COLA FSAR Section 7.7.1.5(7)(c) contained a typographical error. In COLA Revision 3,
'ARRM' has been corrected in the second sentence to read 'APRM'.

10. COLA FSAR Subsection 7.7.1.7(1) contains a typographical error, 'PGS' will be replaced
with 'PGCS'.

The seventh sentence of Subsection 7.7.1.7(1) will be corrected as shown below:

The PGSPGCS performs the overall plant startup, power operation, and shutdown
functions.

11. STD DEP 7.3-18 was not included in COLA Revision 0 although it was listed associated
with COLA FSAR Section 7.3. References to this departure, which was not used, will be
deleted from FSAR Section 7.3 and COLA Part 7 Section 5.

In COLA Revision 3, STD DEP 7.3-18 was deleted from the list of Departures in Section 7.3
as shown below:

STD DEP 7.3-17
STD DEP7.3 18 Figurfes73173)

STD DEP 7.7-2

In COLA Part 7 Table 5.0-1, the following line will be changed as shown below:

ST-D DEP7. 1 Tier 2 Sectien,7.ýý

In COLA Part 7 Table 5.0-2, the following line has been changed in the COLA Revision 3 as
shown below:

-ir2 e Tio .4 SD D EP 7,3418'

12. The COLA Part 7 departure description will be revised to add RCIC and reference to FSAR
section 7.3.1.1.1.3

The first sentence of STP 3&4 COLA Part 7 STD DEP 7.3-1 Description will be revised as
follows:

Subsections 7.3.1.1.1.1, 7.3.1.1.1.) and 7.3.1.1.1.4 of the reference ABWR DCD provide
specific times for the High Pressure Core Flood System. the Reactor Core isolation
COong, System and the Low Pressure Flooder

The first sentence of the second paragraph of the Evaluation Summary will be revised as
follows:
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Specific response times for the Low Pressure Flooder, Reactor Core Isolation Cooling.
and the High Pressure Core Flood systems exist both in the text narrative in Section 7.3
and in tables in Section 6.3 of the DCD.

13. The Evaluation Summary for STD DEP 7.3-13 provided in COLA Revision 2 Part 7 contains
a typographical error, "not" will be added to the discussion of methods used for evaluation.

The ninth sentence of STP 34 COLA Part 7 Departure Report, STD DEP 7.3-13 Evaluation
Summary will be revised as follows:

Also, it does not affect any method used for evaluation in establishing the design bases or
in the safety analyses.

14. As noted in STD DEP TI 2.3-1 of COLA Revision 2 Part 7 Departures Report, information
pertaining to main steam line (MSL) high radiation monitoring and process radiation
monitoring system was to have been deleted from Section 7.1.

Contents of Subsection 7.1.2.6.2(1)(d) will be deleted entirely and replaced with "Not Used"
as shown below:

(d) Not Used P-ro vide ehianne! rip inpits to the APS and LDS to-the-syste m. 1 gje on "g

) Reactor serami.

•7 P.7 • Y" * 1 .°

(-os-ure ei-r-e main steanimne zsolatin va,'ves.

•,T 7 D 1

oii+- Nh~utdeiwn o-f 11w meeiarniea vacuUM pgump and clos-ure of-tile Meean
J

pqump 4.tsehafiv l'ine iselation Valve.

15. The FSAR Subsection 7.5.2.1(2) pertaining to Drywell Pressure was incorrectly renumbered
duplicating the number used for the Containment Pressure (Wetwell Pressure). The
numbering in Subsection 7.5.2.1(2) for Drywell Pressure has been corrected in COLA
Revision 3.
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RAI 14.03.05-4

QUESTION:

Based on Tier 1 departure STD DEP TI 3.4-1, the applicant, in the FSAR Tier 1 Table 2.7.5, has
primarily taken departures that relate to nomenclature changes resulting from the proposed I&C
architecture. As described in Tier 1 Section 2.7.5, the essential communication functions are
accomplished as a part of the safety related I&C systems and equipment that make up Safety
System Logic and Control (SSLC). The non-essential communication functions are performed
through a plant wide, distributed network identified as the Plant Data Network (PDN) system.
The proposed data communication architecture is significantly different from the certified
Multiplexing System. The NRC Staff requests that STPNOC include the inspections, test, and/or
analysis that address specific features of the proposed data communication functions inherent to
the SSLC platforms, such as timing and load, etc. In addition, Item 3 of Table 2.7.5 states that
"Data cannot be transmitted from the non-safety-related side to equipment implementing the
ECFs." However, there is a data communication from the non-safety-related side to the safety-
related system although the transmission is manually controlled. The NRC Staff requests that
STPNOC provide sufficient clarification for this inconsistency and include the test and
inspection of this manually controlled data communication as an ITAAC item in Table 2.7.5.
Refer to RAI 3139 related to Chapter 7.9S for additional information.

RESPONSE:

The safety-related I&C systems are deterministic. The response times for the system elements,
including architecture, communications (including timing and "loading) and processing elements
will be analyzed in accordance with BTP 7-21 to verify that the systems' performance
characteristics are consistent with the safety requirements established in the design basis for
these systems.

The NRC requests clarification for the manual transfer of data from nonsafety-related to safety-
related equipment implementing the ECFs. STPNOC's response to RAI 07.09-1 clarifies the
design and administrative controls provisions to implement this transfer of data. That is, the
NMS also includes a separate off-line method that is used to transfer calibration data from PICS
to the NMS. When the NMS is online and not bypassed, data transfer to the NMS from the non-
safety system is blocked by a key-lock switch. When calibration information is to be transferred
from the nonsafety-related core monitor function of the PCF, the NMS division desired to
receive the information must be placed in an inoperative status and a key lock switch must be
enabled to allow the data transfer. Only a limited data set in a predefined format will be
accepted by the NMS. Before the data can be utilized by the NMS, manual verification and
acceptance is required.

Regarding the request for additional ITAAC, STPNOC's position is that the existing ITAAC is
appropriate as discussed in the response to RAI 14.03.05-8.

STP 3&4 COLA Part 2, Tier 1, Subsection 2.7.5, sixth paragraph below Essential
Communication Functions (ECF), is being changed as shown below.
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Data communication from safety-related to non-safety related systems or devices is
isolated through the use of an isolating transmission medium and buffering devices.
Data cannot be transmitted from the non-safety side to safety related equipment when
the eqluipment is in service.



RAI 14.03.05-5 U7-C-STP-NRC-090162
Attachment 11

Page 1 of 2

RAI 14.03.05-5

QUESTION:

Based on STD DEP TI 3.4-1, the applicant revised the I&C architecture related nomenclature
used in Table 3.4, ITAAC Item 3 Design Commitment. However, the types of Class 1 E power
sources was not changed, which is now inconsistent with the proposed power sources for RTIS
and ELCS described in Tier 1 subsection A of Section 3.4. Also, the revised Design
Commitment does not include the equipment implementing the ESF SLF in Division IV, and
ESF RDLC in all four divisions. The NRC staff requests STPNOC to resolve this inconsistency
between ITAAC Design Commitment and Tier 1 Design Description, and identify the ITAAC
that addresses the equipment implementing the ESF SLF in Division IV, and ESF RDLC in all
four divisions.

RESPONSE:

STD DEP TI 3.4-1 revised COLA Part 2, Tier 1, Subsection 3.4.A to generically reference Class
lE for power sources of SSLC instead of specific Class 1E AC or Class 1E DC power. This was
done for clarification, following the architectural splitting of Safety System Logic and Control
(SSLC) into Reactor Trip and Isolation System (RTIS) (AC powered) and ESF Logic and
Control System (ELCS) (DC powered). COLA Part 2, Tier 1, Table 3.4, ITAAC Item 3 Design
Commitment specifically references Class lE AC power for RTIS and Class lE DC power for
ELCS; however, for consistency, COLA Part 2, Tier 1, Subsection 3.4.A will be revised as
shown below.

STD DEP TI 3.4-1 further revised the ITAAC Design Commitment to replace for RTIS the
references to Digital Trip Module (DTM) and Trip Logic Unit (TLU) with equipment
implementing the Digital Trip Function (DTF) and Safety Logic Function (SLF), respectively.
The ITAAC Design Commitment, as described in the COLA Part 2, Tier 1, Table 3.4, is correct.
The ELCS is comprised of four divisions of inputs and DTFs, which feed the three divisions of
SLFs corresponding to the three divisions of ESF equipment to perform the safety functions.

The ABWR DCD Tier 1, Table 3.4 ITAAC Item 3 Design Commitment listed for ELCS the
references to DTM and SLU for Divisions I, II and III and the DTM for Division IV. The
departure has modified this to identify the DTF and SLF for Divisions I, II, and III and the DTF
for Division IV, which is correct.

For the STP 3 & 4 COLA, STD DEP TI 3.4-1 effectively replaced the Remote Multiplexing
Unit (RMU) with the Remote Digital Logic Controllers (RDLC). The RDLC is generically
covered under COLA Part 2, Tier 1, Table 2.7.5 ITAAC Item 6 Design Commitment, as part of
each division of equipment implementing the Essential Communication Function (ECF) which
lists the same divisional Class lE power as COLA Part 2, Tier 1, Table 3.4 ITAAC Item 3.

COLA Part 2, Tier 1, Subsection 3.4.1 (to be changed back to Subsection A) under "The ELCS
portion of SSLC ... " after the Item (4) paragraph is being revised and will be included in a future
COLA revision. Changes are shown in gray shading.
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"The DTIM, T1LU, and OL Us for RP-S and MSJVin each of the four instrumfentation
divisions are powered-from their respective divisional Class !E, GC sources. The DT~
and SL U .sfor E and E .F 2 in Divisions 1, H, and. . are poweredfom their
r.espetive divisional4Class-JE•DC sources. RTIS and ELCS equipment is di iitk

L4Mt Class 1 E AG power sour

e•qgpmen implementing thet SDTF in) D'iiioi-n IV. ndependence is provided between
Class 1E divisions, and also between Class JE divisions7 and also non-Class JE
equipment. "
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RAI 14.03.05-6

QUESTION:

Based on STD DEP Ti 3.4-1, the applicant revised the ESF output channel bypass design
commitment and related ITA and acceptance criteria in Table 3.4, ITAAC Item 4. The staff is
unable to evaluate this change due to the vagueness of the departed ESF design description in
Tier 1 Section 3.4 (RAI 3213, Question 12836). The NRC staff requests STPNOC to evaluate the
impact on this ITAAC resulting from potential changes to the ESF design description.

RESPONSE:

The Engineering Safety Features (ESF) output channel bypass described in the reference ABWR
DCD is to account for failure of a redundant Safety System Logic Function (SLF) detected with
self-diagnostics. STD DEP Ti 3.4-1 changes the architecture as described in the departure
description. The final 2 out of 2 vote performed on functions requiring redundant SLF
processing is performed in non-microprocessor based hardware as described in COLA Part 2,
Tier 1, Section 3.4.A for ESF Logic and Control System (ELCS) processing step (3). Also, the
functions that are implemented with redundant SLF processors are described in the same section
and based on COLA Part 2, Tier 2, Section 16 B 3.3.1.4.

The output channel bypass remains in the ESF design. The ITA and Acceptance Criteria in
Table 3.4, ITAAC Item 4 have been modified as part of STD DEP T1 3.4-1. The modification of
the ITA accounts for nomenclature change from Safety System Logic Unit (SLU) to SLF and the
removal of the Remote Multiplexing Unit (RMU). The ITA c(1) remains functionally the same
as in the DCD. ITA c(2) repeats the testing of c(1), but with the automatic output channel bypass
disabled and a manual output channel bypass operating. ABWR DCD ITA 4c(2) and
Acceptance Criteria 4c(2) will be restored to Tier 1 Table 3.4 with the nomenclature changes as
shown below.
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Tier 1, Subsection 3.4.A deleted the description of the output channel bypass. The replacement
text is being added as shown below.

ES SF and E=SF=2 logic are each processe , in two redundant channels within each
dvisional train of ESF equipment. in order to prevetIspurFius actuatin of EsI
equipment, final outputsignals are votd 2 out of 2 at the remote multiplexing un
means of series connected load drivers at the RAMU outputs. However-, in the event of a
falure deteted by self test within either process5ig channel, a bypass (ESFo Gutpu
channel bypass) is appfied automati•caly (with manual backup) such that the fAiled
channel is removed from seMe. The remaing channel provides 1 out of 1 operation
to maintain availability during the Fepaki period. Channel fa&iues are alarmed in the Mai
control rFom. If a aiRled channel is net automatical#y bypassed, the ope•r•t•r is aWble
m~anuall bpsthcannel bye hadi oncinfrom the Main control room Pn
the ELC S the etworeQdundant SLFrocessqh lmust agreefor atlonft

ESF safety functionto occur.o Two SLF processing channels are used to prevent the
inadverent system level actuation of the ESFi safety functions that inilet coolantt the
'core or deoressurize the-reactor vessel.

Howeverý,in the even-tof ailure detected by self d'diagtnostics with ocessing
chanrnel, a bypass (ESF output channel byjas (with ma nual backup)) is provided ~such
that thafailed SLE processing I•hannel isf remfoved from se7rv7ice. T•e e1 f eremining SLE
process~ing channelprovides one-out-of-oie~ opera~tion to m~aintain availabiliity during the
repair period. SLF processing failures are alarmed in the main control room. If a failed
.channelis not automatically bypassed, the operator can manually bypass the failed
charnnel:'

COLA Part 2, Tier 1, Table 3.4 Instrumentation and Control will be revised as shown below.



Inspections, Tests, Analyses and Acceptance Criteria

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

Safety System Logic and Control
4. SSLC provides the following

bypass functions:
a. Division-of-sensors bypass
b. Trip logic output bypass
c. ESF output channel bypass,

where applied

04. Tests will be performed on the as-built SSLC as follows:

a(l) Place one division of sensors in bypass. Apply a trip test

signal in place of each sensed parameter that is bypassed.

At the same time, apply a redundant trip signal for each

parameter in each other division, one division at a time.

Monitor the voted trip output at from each TLU ,and SLU

equipment component that implements a TLF or

SLF. Repeat for each division.

a(2) For each division in bypass, attempt to place each other

division in division-of- sensors bypass, one at a time.

b(l) Place one division in trip-logic-output bypass. Operate

manual auto-trip test switch. Monitor the trip output at the

RPS OLU. Operate manual autoisolation test switch.

Monitor the trip output at the MSIV OLU. Repeat for each

division.

b(2) For each division in bypass, attempt to place the other

divisions in trip-logic- output bypass, one at a time.

c(-) Apply common test signal to any one pair of dalal- U

redundant SLF signal inputs. Monitor test signal at

voted 2 out of-2 output in--RMU-A-are from equipment

performing the ECF in local areas. Remove power

from equipment performing one SLU SLF, restore

power, then remove power from equipment performing

other S SLF. Repeat test for all pairs ofdu"a SL=U

redundant sets of equipment implementing a SLF

in each division.

p(2) Disable auto-bypass cici nbps nt Repeat
obL perae man ual ES ~ yp~ wiCh

fu ah a~ffectd ýpl

4. Results of bypass tests are as follows:

a(l) No trip change occurs at the voted trip output of

from each T4U4 1,ad 211 equipment

component that implements a TLF or SLF.
Bypass status is indicated in main control room.

a(2) Each division not bypassed cannot be placed in

bypass, as indicated at OLU output; bypass status

in main control room indicates only one division of

sensors is bypassed.

b(l) No trip change occurs at the trip output of the RPS

OLU or MSIV OLU, respectively. Bypass status is

indicated in main control room.

b(2) Each division not bypassed cannot be placed in

bypass, as indicated at OLU output; bypass status

in main control room indicates only one trip logic

output is bypassed.

c•l) Monitored test output signal does not Ghange

&tate initiate the system function when power

is removed from either-SL-U the equipment

performing any single SLF. Bypass status and

loss of power to SW equipment performing

the SLF are indicated in main control room.

m,;) Mnitofed rtestOUtput siegnaisaIost whan i wieris
rinýo\ e firomn eitheFS gLUSLF, butis restored

ýtatus, 0ýbe ýlso ~wrt

rQ

rt~

0

C

H

(~2
0

0
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RAI 14.03.05-7

QUESTION:

Based on STD DEP Ti 3.4-1, the applicant changed EMS to ECF and NEMS to NECF in Table
3.4, ITAAC Item 12. This ITAAC is for EMC compliance testing of the electrical and electronic
components used in the SSLC and other microprocessor-based, software controlled equipment.
Note that ECF and NECF are functions and not the electrical or electronic components they
replaced, namely essential and non-essential multiplexing systems. The NRC staff requests
STPNOC to evaluate the applicability of ITAAC Item 12 to ECF and NECF.

RESPONSE:

STP 3&4 COLA Tier 1 Table 3.4, ITAAC Item 12 requires the COL applicant to develop an
Electromagnetic Compatability (EMC) Qualification Plan that requires, for each system
qualified, system documentation that includes confirmation of component and system testing for
the effects of high electrical field conditions and current surges. The DCD explicitly listed the
Essential Multiplexing System (EMS) and Non-Essential Multiplexing System (NEMS) in this
ITAAC item. STD DEP Ti 3.4-1 changed nomenclature of EMS and NEMS to ECF and NECF
respectively. The STP 3&4 EMC Qualification Plan, U7-PROJ-J-P-EN02-0001, includes
qualification of all equipment related to safety functions and explicitly calls out the ECF and
NECF. Refer to the STPNOC response to RAI 07.08-1 for details regarding the EMC
Equipment Qualification Plan. For clarity, ITAAC Item 12 will be revised to explicitly state
"equipment performing the Essential Communication Function (ECF)" and "equipment
performing the Non-Essential Communication Function (NECF)" to retain the intention of the
DCD ITAAC in a future revision.

COLA Tier 1 Table 3.4 ITAAC, Item 12, will be revised as shown below. Changes are shown in
gray shading.



Inspections, Tests, Analyses and Acceptance Criteria

Design Commitment Inspections, Tests, Analyses Acceptance Criteria
Y,

Electromagnetic Compatibility
12. Electrical-and electronic components in the systems 12. The EMC compliance plan will be 12. An EMC compliance plan is in place. The

listed below are qualified for the anticipated levels of reviewed, plan requires, for each system qualified,
electrical interference at the installed locations of the system documentation that includes
components according to an established plan: confirmation of component and system

a. Safety System Logic and Control testing for the effects of high electrical

b. " ipment field conditions and current surges. As a
imiN setiaIComication minimum, the following information is

pntiqn (ECF) documented in a qualification file and
c. A subject to audit:

P mmng the NonEssential Communication a Expected performance under test

Function (N ij conditions for which normal system

d. Other microprocessor-based, software controlled operation is to be ensured.
systems or equipment b. Normal electrical field conditions at

The plan is structured on the basis that electromagnetic the locations where the equipment
compatibility (EMC) of I&C equipment is verified by must perform as above.
factory testing and site testing of both individual c. Testing methods used to qualify the
components and interconnected systems to meet EMC equipment, including:
requirements for protection against the effects of: (1) Types of test equipment.
a. Electromagnetic Interference (EMI) (2) Range of normal test conditions.
b. Radio Frequency Interference (RFI) (3) Range of abnormal test
c. Electrostatic Discharge (ESD) conditions for expected transient
d. Electrical surge [Surge Withstand Capability environment.

(SWC)]

>

zj

Ho

(D
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RAI 14.03.05-8

QUESTION:

In enclosure 4f of the STPNOC letter U7-C-STP-NRC-090009, dated February 9, 2009, the
applicant evaluated the Tier 1 ITAAC for conformance to the SRP 14.3. In this evaluation, STP
concluded that the SRP 14.3 does not address specific DAC related ITAAC, therefore
requirements of the SRP 14.3 are not applicable to the departed DAC/ITAAC in Tier 1, Chapter
3. Based on following reasons, the NRC staff requests STPNOC to reevaluate departed Tier 1
ITAAC for conformance to the SRP 14.3 guidance:

1. On SRP pages 14.3-21 and 14.3-22, definition of DAC and its use as additional
certified design material is explained,

2. On page 14.3-22, the SRP states, "The design information and appropriate design
methodologies, codes, and standards provided in the DCD Tier 2, together with the
design descriptions and DAC, should be sufficiently detailed to provide an adequate
basis for the staff to make a final safety determination regarding the design, subject
only to satisfactory design implementation and verification of the DAC by the COL
applicant or licensee. The DAC are a set of prescribed limits, parameters, procedures,
and attributes upon which the NRC relies, in a limited number of technical areas, in
making a final safety determination in support of the design certification. The
acceptance criteria for the DAC should be objective; that is, they should be
inspectable, testable, or subject to analysis using pre-approved methods, and should
be verified as a part of the ITAAC performed to demonstrate that the as-built facility
conforms to the certified design. Thus, the acceptance criteria for DAC are specified
together with the related ITAAC in Tier 1, and both are part of the design
certification. The DAC and the ITAAC, when met, ensure that the completed design
and as-constructed plant conforms to the design certification. The material in the
DCD Tier 2 for each of the DAC areas should include, as appropriate, sample
calculations or other supporting information to illustrate methods that are acceptable
to the staff for meeting the Tier 1 DAC commitments."

and

3. On page 14.3.5-5, the SRP states, "The applicant may provide design acceptance
criteria (DAC) in lieu of detailed system design information. In this case, the DAC
should be sufficiently detailed to provide an adequate basis for the Staff to make a
final safety determination regarding the design, subject only to satisfactory design
implementation and verification of the DAC by the COL applicant or licensee.
Implementation of the DAC should be verified as part of the ITAAC performed to
demonstrate that the as-built facility conforms to the certified design."
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RESPONSE:

In STPNOC letter number U7-C-STP-NRC-09009, dated February 9, 2009, a response to the
NRC request to address applicability of SRP 14.3 and 14.3.5 to STP 3&4 ITAAC was provided.
STPNOC's response stated that:

"STPNOC evaluated the guidance of SRP 14.3 and 14.3.5 to evaluate if any new ITAAC
is warranted or if any existing ITAAC need to be modified as a result of the changes
identified in STD DEP Ti 3.4-1. The results of that evaluation are summarized in
Enclosure 4.f.

The I&C platform changes identified in STD DEP TI 3.4-1 are to the design of the
subsystems that communicate the functions as described in the DCD, and do not change
the functions themselves, the ITAAC as described in the DCD remain completely
applicable and valid. Therefore changes to the I&C ITAAC are neither required nor
appropriate. For clarity, the system nomenclature was updated, but this only changes the
callout of the system performing the function, and does not change the function or
acceptance criteria. Further, the changes in STD DEP TI 3.4-1 do not introduce any new
functions in addition to those already described in the DCD, and therefore no new I&C
ITAAC are necessary."

As requested in the RAI, the departed Tier 1 ITAAC have been reevaluated for conformance to
SRP 14.3 and 14.3.5 guidance. A summary of this review and the conclusions are provided
below. The following supersedes Enclosure 4.f of STPNOC letter U7-C-STP-NRC-09009.

* The ITAAC that can be considered I&C related Design Acceptance Criteria (DAC) are
provided in STP 3&4 COLA Part 2 Tier 1, Section 3.4 Table 3.4 Items 7-15. This is
supported by the ABWR DCD Subsection 14.3.3.4 and NUREG- 1503 Section 14.3.3.4.
As noted therein, the DAC provide the process and acceptance criteria by which the
details of the I&C systems' design are developed, designed and evaluated.

* As discussed in STPNOC letter U7-C-STP-NRC-090009 as noted above, departure STD
DEP TI 3.4-1 changes include elimination of obsolete data communication technology,
elimination of unnecessary actuation logic, clarification of digital controls nomenclature,
and surveillance changes. These changes do not have any impact on the overall I&C
systems' development and qualification processes. Therefore, the current I&C DAC
ITAAC are applicable and valid, and no new I&C related DAC ITAAC are warranted or
necessary.

" The other I&C related ITAAC (including but not limited to FSAR Tier 1 Table 2.2.5,
Table 2.2.7, Table 2.7.5, and Table 3.4 Items 1 though 6 and 16) verify I&C systems
functionality. None of the I&C related ITAAC are platform specific. Departure STD
DEP TI 3.4-1 changes related to elimination of obsolete data communication technology
and clarification of digital controls nomenclature do not change functionality. Limited
revisions have been made in COLA Part 2 Tier 1 Section 3.4 to address the STD DEP T1
3.4-1 elimination of unnecessary actuation logic and surveillance changes. No further
changes are necessary, and no new I&C related ITAAC are warranted because STD DEP
TI 3.4-1 does not introduce any new functionality.
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Thus, the conclusions of STPNOC letter number U7-C-STP-NRC-09009, dated February 9,
2009, that the current I&C related ITAAC are adequate and that no new I&C related ITAAC are
warranted, remain valid. The current DAC ITAAC support the SRP 14.3.5 guidance, in that the
satisfactory design implementation and verification of these DAC will result in a design that
meets the DCD requirements and satisfies the design basis as approved in the FSER. The
mapping of detailed design documentation to the requirements of DAC related ITAAC will be
completed in the ITAAC closure processes. A significant portion of the high-level
documentation needed to implement the detailed design was identified in STPNOC letter U7-C-
STP-NRC-09009, including the schedule for completion. The combination of detailed design
documentation, technical reports and approved processes along with the ITAAC closure mapping
of DAC requirements to implementing documents will provide adequate basis to demonstrate
satisfactory implementation.

There is no COLA revision required as a result of this RAI response.


