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CXQE,
Caroiina Power tt Light Company SERIAL: LAP-83-552

DEC OG 1983

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Regulation
United States Nuclear Regulatory Commission
Washington, DC 20555

SHEARON HARRIS NUCLEAR POWER PLANT
UNIT NOS. 1 AND 2

DOCKET NOS 50-400 AND 50-401
DRAFT SAFETY EVALUATION REPORT

CORE PERFORMANCE BRANCH

Dear Mr. Denton:

Carolina Power & Light Company hereby transmits one original and
forty copies of the revised response to Shearon Harris Nuclear Power Plant
Draft Safety Evaluation Report (DSER) Open Item 31. This response supercedes
the response transmitted on a letter dated November 23, 1983 (LAP-83-541).

We willbe providing responses to other open items in the DSER

shortly.

Yours very truly,

M. A. McDuffie
Senior Vice President

Nuclear Generation

PS/ccc (8599PSA)

cc: Mr. B. C. Buckley (NRC)
Mr. G. F. Maxwell (NRC-SHNPP)
Mr. J. P. O'Reilly (NRC-RIX)
Mr. Travis Payne (KUDZU)
Mr.'aniel F. Read (CHANGE/ELP)
Chapel Hill Public Library
Wake County Public Library

83i2140i05 83i20b
PDR ADOCK 05000400
E PDR

Mr. Wells Eddleman
Dr. Phyllis Lotchin
Mr. John D. Runkle
Dr. Richard D. Wilson
Mr. G. 0. Bright (ASLB)
Dr. J. H. Carpenter (ASLB)
Mr. J. L. Kelley (ASLB)

411 Fayetteville Street ~ P. O. Box 1551 ~ Raleigh, N. C. 27602
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Shearon Harris Nuclear Power Plant
Draft SER Open Item 31
Supplemental Information

The applicant has been requested to provide an evaluation of the conformance
of the incore exit thermocouple and the subcooling instrumentation system with
NUREG-0737, Appendix B, "Design and Qualification Criteria for Accident
Monitoring Instrumentation."

Response

The applicant's previous submittal on the documentation required for
NUREG-0737 Item II.F.2 provides a description of the inadequate core cooling
instrunentation to be used at Shearon Harris. In particular, the design
utilizes a computer based processing system (ERFIS) for primary display of
incore exit thermocouple and margin of subcooling data. Although ERFIS is
non-Class 1E, it receives qualified pressure and temperature signals through
an accessible isolator, and is powered from a high reliability power source
which is battery backed. ERFIS computes margin of subcooling data which is
displayed together'ith incore exit thermocouple temperature on the SPDS CRT

located on the Main Control Board (MCB).

A qualified backup redundant display device is also located in the Control
Room which will display qualified incore exit thermocouple temperatures.
Qualified RCS pressure information can also be obtained from the indicators on
the MCB. In accordance with the provisions of Regulatory Guide 1.97
Revision 3, this allows the operator to confirm displayed subcooling data,
when used in conjunction with ASME Steam Tables.

An evaluation of the conformance of the above system with NUREG-0737

Appendix B is made as follows:

1) The instrunentation will be environmentally qualified in accordance with
, Regulatory Guide 1.89 (NUREG-0588) as defined in the applicants submittal
"of "Documentation required for Item II..F.2 of NUREG-0737," and
Supplement 1 of NUREG-0737, (Regulatory Guide 1.97). For the backup
systems, qualification applies to the complete instrument channel from
sensor to display. For the primary ERFIS based system,

qualification'pplies

up to including the isolation devices. The isolators are
accessible for maintenance during accident conditions. Seismic
qualification of the above environmentally qualified systems also applies
as defined in CP&L's submittal dated September 6, 1983 (LAP-83-405). A

copy of that submittal has been included for your convenience as an
attachment to this letter.

The instrunent range for which it is qualified meets the range required
as noted in the applicant's September 9 submittal of Regulatory Guide
1.97 Revision 3.

2) No single failure within the above described instrumentation system will
prevent the operator from being presented with information necessary to
determine the safety status of the plant and to bring the plant to a safe
and maintainable condition following an accident.



This can be accomplished since both RCS pressure and incore exit
thermocouple instrumentation have redundant trains. Additional diverse
pressure and RCS loop temperature information is available to supplement
the other instrumentation should redundant displays disagree.

Redundant channels are electrically independent, energized from station
Class 1E power sources, and are physically separated in accordance with
Regulatory Guide 1.75 up to and including any isolation device. At least
one channel can be displayed on a direct indicating or recording device.

The incore exit thermocouple and RCS wide range pressure instrumentation
is energized from station Class 1E power sources.

Instrunentation channel availability willbe provided as specified in
SHNPP Technical Specifications.

The guidance of Regulatory Guides 1.28, 1 ~ 30, 1.38, 1.58, 1.64, 1.74,
1.88, 1.123, 1.144, and 1.146 have been utilized as described in FSAR

Section 1.8.

Consistent with NUREG-0737, Item II.F-2, Attachment 1, "Design and
Qualification Criteria for Pressurized Water Reactor Incore
Thermocouples," the incore exit thermocouple temperature data is
displayed on demand for the primary ERFIS based display. Either one of
the qualified redundant backup displays (train A and train B) may be used
for continuous indication also. The back up displays are also utilized
to provide continuous reactor vessel water level data on the opposite
train. (Either backup display can be used to display temperature as
water level data.) Additionally, ERFIS continuously records temperature
data which can be stored or printed out on demand.

In accordance with Regulatory Guide 1.97, Revision 3, the margin of
subcooling is available for primary display on demand. As a backup, the
wide range RCS pressure indicators provide the necessary information
which, when used in conjunction with the incore exit thermocouple
temperature data above, and ASME Steam Tables to determine the margin of
subcooling.

Both the wide range RCS pressure indicators and the incore exit
thermocouples span the necessary range to preclude the requirement of
overlapping instruaentation.

ERFIS has the capability of monitoring 1500 inputs. The list of specific
parameters to be recorded has not been finalized, but as a minimum will
include the parameters specified in our response to R.G. 1.97,
Revision 3. Transient or trending information is stored in redundant
computer memory units and may be printed out on demand. The time
discrimination between events averages one millisecond; the maximum
discrimination is two milliseconds. The output of ERFIS can be displayed
on control room CRTs or printers; a second CRT and printer is provided as
a backup in the control room. Data for each input is stored for 12

hours. This data can be manually transferred to magnetic tape. The

power sources for the computer consists of non-Class lE AC power and a

30-minute battery power backup.
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8) Post Accident Monitoring instrunentation is easily identifiable by the
use of color coded bezels etc.

9) Isolation devices are utilized to ensure that Class lE instrumentation
channels are not degraded by non-Class 1E channels.

10) Means are available for checking channel operational availability during
reactor operation.

11) Servicing, testing, and-calibrating programs will be specified to ensure
that the necessary level of qualification is maintained during plant
operation.

12) Removal of channels from service will be controlled by administrative
procedures.

13) Administrative control will determine access to calibration adjustment,
and test, points.

14) 'Ihe monitoring instrumentation has included in its design consideration
for minimizing situations that would be potentially confusing to the
operator.

15) To the extent practical, the instrunentation has been designed to
facilitate the recognition, location, replacement, repair, or adjustment
or malfunctioning components or modules.

16) Monitoring instrumentation includes incore exit thermocouples which
measure temperature immediately above the core, and RCS wide range
pressure sensors which monitors RCS system pressure. The margin of
subcooling is primarily calculated by the ERFIS. The backup method of
calculating margin of subcooling is provided by utilizing the above 1E

sensor information, lE displays on the MCB, in conjunction with ASME

Steam Tables.

17) %he above instrunentation will be utilized during normal operation thus
assuring operator familiarity.

18) Periodic testing of the instrunent channels will be in accordance with
the applicable provisions of Regulatory Guide 1.118 as noted in SHNPP

FSAR Section 1.8.

(8599PSAccc)
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( ~, ATTACHMENT
SHEAR@,. 8ERIS NUCLEAR POWER PLANT

COMPLIANCE 'lITH REGULATORY GUIDE 1.97

IRMODUCTION

In order to enable plant operators to assess plant and environ conditions
over their anticipated (bounding) ranges during accident situations, various
instrumentation and information systems have been incorporated into the
SHNPP design. General Design Criterion (GDC) 13, GDC 19 and GDC 64 constitute
the basis and framework for which this instrumentation has been orovided. The
ob]ectives of GDC 13, GDC 19, and GDC 64 have been satisfied as delineated-
in FSAR Section 3.1.13, Section,3.1.19 and 3.1.'64. Further information may also
be found in FSAR Sections 5.2.5, 6.4, 7.3, 7.4, 7.5, 7.6 and 12.3.4.

DESIGN BASIS

The guidance of Regulatory Guide 1.97 (Revision 3) has been implemented
along with that of NUREG 0737 Supplement 1 Section 6.2 in establishing
,the guidelines for variables to. be monitored. The line-up table titled
"Implementation of Regulatory Guide 1.97 Rev. 3" addresses SHNPP -compliance.~ these guidelines., The selection of variables and the basis for their.sign is to provide information as follows:

~e A Permit the control room operators to take specific
pre-planned manually controlled actions for which
no automatic control is provided and which may be
required for safety systems to accomplish their
functions during design basis events.

'Type, B

Type C

Determine if the reactor trip and engineered safety
features are performing their appropriate functions
(safety functions being accomplishe'd).

Determine if there is potential for causing a breach
or monitor a breach of the barriers to fission product
releases.

Type D Verify proper operation of safety systems and other
systems important to safety.

Type E Determine the magnitude of release of radioactive
materials and to readily assess such releases to
allow for appropriate action to be initiated as
early as possible:for protection of the public.

The five classifications of variables for SHNPP is consistent with the regula-
" tory guide. Instrumentation may be applicable to one or more types of variables
as well as being used for normal power operation. In addition, some instrumenta-
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tion may be used for automatically initiating safety actions. As such, the classi-
fications are not mutually exclusive.

The determination of type A variables was based on an assessment of the general
operating procedures and the Preliminary Emergency Operating Procedures (EOPs).
The EOPs are currently being developed. As such, the selection of Type A variables

- are subject to change consistent with applicable revisions to the EOPs-. If it
is determined that the selection of Type A variables should be modified, CPGLwill revise the line-up table. The Type A variables include variables already
identified as Type B, C, or D. It should be noted that the es'tablishment of a variable
as Type A does not necessarily infer that a specific action will be required.
Besides specifically required manual actions, CPGL has given consideration to those
variables which'ould alert the operators to the need to reactuate safety equipment
even if the equipment was initially automatically actuated.

The Type B, C, D, and E variables noted in the lin~p- table-represents adequate
instrumentation required to monitor variables during accident conditions. Additional
instrumentation may be utilized as warranted in order to confirm or deduce plant
status. For the time period following an accident, the same would apply. Instrumentation
which may be utilized when inspecting, repairing or cleaning up the plant, would actually .

be determined at that time and are clearly beyond the scope of this regulatory guide.

l
"3)ESIGiV CRITERIA

The design and qualification criteria for instrumentation are consistent with the
three categories discussed in the regulatory guide. In general, Category 1 instru-
mentation meets the requirements for Class lE systems. For Shearon Harris iluclear
Power Plant, instrumentation which is cat+orized as Category 2 per the regulatory
guide, may actually meet the requirements of Category 1 or may meet the intent
of the regulatory guide as justified. As noted in the line-up table, some instru-
mentation meets alternate environmental classification. These meet the intent of
the regulatory guide since the associated systems are not required 'to operate
after an accident. It should be noted that even if an instrument channel were
not fully qualified it does not necessarily equate to not being able to monitor
the particular variable. This is especially true of instrumentation located in a
mild environment (e.g., RAB). CPGL has used good engineering judgment in procuring
instrumentation for its service environment. In other instances, the intent of
the regulatory guide is met through the use of diverse indication which would be
qualified to high standards.





Certain instrumentation is in the process of being procured or upgraded. Where
information is currently unavailable (such as sensor tag numbers or ranges),
the line-up table will be modified later. It is anticipated that instrumentation
will be implemented prior to commercial operation. If it becomes apparent that
such a schedule can not be met, then the NRC will be notified as to the revised
implementation date.

The footnotes which are provided for the line-up table delineate the design
criteria utilized as well as define the meaning of information shown. Add-
itional information regarding the footnotes and use of instrumentation may
be found in the applicable FSAR section.

The Environmental Qualification Program is currently under way and will
address the qualified variables noted in the line-up table. 'dditional
information is presented in FSAR Section 3.11. Seismic Qualification is
further discussed in FSAR Section 3.10.

Redundancy is noted where applicable. The sensor tag numbers also serve
Xo note how many points are being monitored. The RCS hot and cold leg tem-

-perature information provided meets the intent of single failure in that
.~ditional information is provided to allow the operator to deduce the
~tual temperature of the RCS. The steam generator wide range level transmitters
meet single failure criteria on a system basis. The steam generator wide
mange level transmitters are also supplemented by the qualified and redundant
marrow range level transmitters.

A description of the power supplies for instrumentation is provided in FSAR-
Section 8.3.1 and further discussed in FSAR Chapter 7. The back up batteries
are also discussed.

CP&L has implemented a qualification program in order to assure the availability
and proper functioning of instrumentation. Further information regarding the

'SHNPP QA Program may be found in FSAR Section 17.2
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FOOTllOTES

Nocesl

(I) Torfsbl ~ Types (I.s. g, C, D, K) are Chose noted fn RC 1,97 (Rov. 3).
variables ere 1!aced fn the cone order ss they appose fs Table 3 oC RC 1.97
(Vv. 3) ~ IdenCIClere ore grouped by Cunecfon (e.g. rosetlvlcy controly
core cooling, aofncslnfng reactor coolant systea fncegtlty)o

(I) Category (I, 2 or 3) noted I~ as defined fn RC 1.97 (4vo 3) ~

(3) Tee lndlescee tbot SRMFF le ln cospllsnee vftb the Category and range
requlrouence ot RC 1.97.

Intent ln4lesces that Sggtt seeCO tbs facont OC RC 1.97 as discussed
fn chs roasrks eol)«)o

[I) ~4I t a litt t)4 (I4t t t ~ tt, t llttl4 tt ol tl )

RF Instruaoatsclonc

SOCOSF rslace4 fnscrusontecfoa (up to end fncludfog electrical
lsolocloa device, IC spylleoble) ls qusllf led fn eceordooee vltb

. RC 1,59 (Vv. 0) snd aechodofogy oC NUREC-0555 ss aote4 fn the
SNMtt Environ«seal qualification Report (FSAR Sectloa 3.11) ~ IREE
313-N hss boon utlllced except vbere lgtg 313-71 aoy be noce4.
Cables (sstoty related) are'qualified fs accordance vlth IEES SS3-74o
Safety related fnscrwencstfoa located outside contsfnuent en4 aot
sub)oct to DRA toiyperacuros or pressures sre qwlffled Cor tsdlstlos
~ XPOS)lfeo

L Non-Ssfocy related fnstruaoncstfos qwllffed Cor service envfronaont
Cor vhlch Instrument fs locoCsdo

Ntgg lnstruaootstfosc

A - Croup A donotoe lnstru«station (sensor) vblch fs qualffled Cor harsh
~nvfronaoot end high rsdfatfon. Inscru))oncscfoa (sensor) aeoCO the
fotsnt of RC 1.59 (Rov. 0) end fe qualitied fn seeordonee vfch either
Ittg 323 N aa docuaonte4 la TCCAF-S557 {tov. 1) or IKEK 313-71 as
4ocuuoncod fa NCAF-7410-t y TTCAF-7709-L end the Uoocfnghouoe 5upple
«ncsf tnvfroouontoi Ctusllffcocfon Tesclng trogrsu. Associated
foscruuont csblee (ROF) srs qwlfffod fn accordance vltb IREE 313-74
~n4 IREE 353-74.

g Croup R qualtfleotlos aocbodology fs described in NCAF-55gy (4v. I)
UCAF 7410-Ko UCAt 7709-L eod che Usocfnghouoe Supple«ntsl Environ
aeacsl qusliftestfos Testing trogrsa Aosocls'ted lnsCrlluont cables
(ROt) oro quollffs4 ln accordance vlCb 'LEER 313 74 Old IERR 353 ylo

'C C oup C donocee non safety related lnscruaontscfon vhleb ls designedcoup
for lta sorvfee envfrolvyonc (Nigh $bQIfcy cooaorefel credo) ~ ~/ ~

(5) g@lo@ic IQI ff oc10$ 1

SOF InocrusenCOCfonl

I « lnotruaeotstlon (up to en4 fneludfng electrical Isolation
device, IC spplleobls) fs qualified fs sccordsoelt vlch
IREE 3ll-75 end Regulatory Culde 1.100 (Rev I).

9 Kqufpaont ls designed to vlthscsnd sorvsf aeehsiilcsl vibration
sxporfoncs4 ls ics location

Ngtg Inotruaoncatlonl

A or ~ N555 (Uestfnghouoe) fnecrwontstfon fe eotsaleslly quslfCfed
fn aecordonee vlch IREE 3ll-75$ IREE Sll-71 an4 Regulatory
Cufds I 100 ss delineated ls UCAF-5557 "Nochodology for $7wfffyfng
Uestfnthowe FUE-SD supplied N555 Safety Vloced Electrical
Equip«nty" en4 UCAF-S557 S)q)PIO«nt I Nhore llulcffreqwney
biaxial fnpucs are eaployod for tescfog, Che aecbodology described
fn T)CAF-5695y "Cenerel Icothod of Dsvelopfsg Ih)itlffequency
Rlaxfsl Test laputa Cor gfetablee," fs eoployod;

Vcordera (vhfch sre lndlestsd by ths tsg soabor) sre qualified
to starets after ~ solssfc eveot. Sslsale quollffcstlos
~sthodology fs delineated fs UCAF-5557 (soe ftea 5, abave) ~

C Comorfcsl grade fast()Qont fs designed Cer soracL vlbratlos
OC location.

Ad4ltlonsl lnfocastlos regarding the obovp s*joct aoy bs found fn
F5AR Seecfos l.~ (RC l.100) sn4 FEAR Ssctfos 3.10o

t) lg fnstru«station (up to sn4 including snv Isolation devise)
fe sub(ect to che nuollcv assurance proarsa ls ~:cordonee
vfch 10ctR50 Aspondfx R. Tbe aufdonee OC che goculocory Cufdos
lolgo lo30o I~ 35 ~ lolg ~ 'I~ 44 ~ lo'74y lolly lol13 ~ lolll
I I4% are uctllxo4 os described fs ygig Section I.~ {as spsllesble)
sn4 FEAR geccfoo 17.5.

$ )) ~4) I
Instru«station vesta single failure criteria. Redundant or
4fversa channels are ~Ioctrfeally fodopondsnt snf physically
aopsrste4 (up to and including eoy Isolation 4ev)ee) iron
each ocher en4 Croyf equfpasnt not clsoslfle4 fvpxreont to
~sfety is accordance vfth Vgufstory Culde 1.75 (Mev I)~

NA - Single failure erfterfa ls sot spplteoble.

(5) totter

lg touered off tbo L) bus

Non lg Nigh rellsbllfty otter source vbfeh aoy no'c necessarily be
Scend-by touor.

Dt5 - Dnfnterrupcfble b ~r Supply

It) ~SI I

$ Coot «Contafoaonc

Reactor Auxflfsr'uffdfng

Ntg Noses tcoeesslog Sufldfng

'Tur'bfns gul14lng

NET Neceoroiogy tocflftfes

lly) ~OI I lt tl I

NCR - Nolo Control gtxyrd

CR - Control Roon

Egtlg 4 Esorgoncy Reste tse tscflfclss laforaotlos Syetea

- Auxiliary ControL tsnel

'T50 4 Tsebnfeel Supol)tt Center

yssce troesssfrg gul14fng

RCR Tsrfsbls fs ce'srdod on cbe Vcordor tsnel (Control Roon)

Auxf]fortgqufCoonc tsnoL

N]g Nuclear Isscru~cscfoa Syecea

RNS Rsdfacfon Iforitorfng Systea

Nocel Vbors s variable s recorded (indicated by the display eolua))o
the recorders ere povored fros the aon-lg 075 distribution
panel ~

Additional fnCoraatfos regarding esvfronaescaL quslfticatios asy ba foun4 ss
F5AR Section 3.11.
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Coat IICS
RFDR

'ERFIS

,4,2 Stcsa Linc
prcssure

I Ice FT 4'l4
~ 5>6 I plant epcclf IC 0-1)00 pstR

FI 4C4 ~ 5>6 ll
FI-494>5>d Ill

IICS
RCI'R
Kti IS
ACF

.5.1 Ancillary
Fccdvstct Flov

I Ice FI-2050 A
FT 2050 'R

ff-2050 C

I'lant steel(le 0 266 K-Ib/hr K
oa ecch AW line

IK ILS Rcdnadsacy ls provided oa ~ aystea baal ~

KRFIS Dlvcrelty ls trovl4cd by tbe stean Kcncrnt ~ACI'evel ~ (Iten A.d.l)~

~ 5 2 CSI level I Ics I.T 9010 A
LI-9010 ~

Flsat speci(le 0 IOOI IE IICS
KRI IS

ACI'.1

tnntslaarnt Stray I Tes LT-)150 SA Fleet

speal�/IC

0-1002
Addltlvc Tanb Level ll-)Idb 5$

IK tlCR
fRI IS



ble(l) ())
(1) SRNI'P Sensor Tsg

I(lee Ysclsble Dcsert t Ion ClT Cos lire Nosher
Rrqulre4
ksa e

.Eel sting" Rss)e

(1) (T) llu)
(l) (S) (6) Rcdus (0) Seasor Dlspicy

E Sales lc Ds st Poser tocstloa tocsc loll Rrslrbs

Neutron flue Nl )I~ snd )2g

Nl-)Sl snd )I~

NI llg, l2R, i)k
tlg

IU 4 to IUUE
full paver

I Io lu CPS
(Source)

IU II to Iu 2

Asps (latrrsc4)
0-l201 (Accrete
Fovcr) IK

Con I

Cont

IItg (NIS)
ERI IS

Is:k (NIS)
IRI IS
NLR (NIS)
ENI IS

Diverse lnfsisstloa ls pcovlded by Ibr
fogloulsgt

I) Conceal Rud Poeltloa Indfcsl los
II) garou Cosccntrstloa vis PASS

III) Core Kelt lhrrascouple Nosltorlag

(14I ~ vsclsble ls ~till under lavretlgstlos

Control Rod poeltlsn
Tes RI'I Full la or

sot full la
0 to 1)0 Steps

Noa IK Coat Alp-I Rod Pnsltloa-fully lseertc4 snd/or fully
lkFIS 'ltlulrsvn ludlcstrd on ERI'IS

1 RCS Solul I~ Norns 1 Intent
Cosrcntrsc ton

0-6000 pcs 0 to $000 pps C NA Nvs-lt, RAS IN:g
ERI IS

Olreree Inforsstfoa ssy be obteli~ I4
PASS (Refer to K.4.I.)) el ~ greb ~ .es
(44 caelyefs) ~ present boron art~
ls edrqvetr fur eatlcfpstcd range

ts hIO II
kCS Cold teg Vster ) Tes ig ilu It
Tcsperature 'IK-l)U-II

sur Io htuIP 0- yuu A ) A IK Coat Ntk
khok
ERFISAI,I'his

variable I~ sddrr ~ ecd by ltcs ~ .2.1.

I RCS Ibt trg Nster I Intent TK-ll) I
Trsprrsture 1K-61) I

1E 6)) I
SOF Co )OOF o - Iuuf

IF. Cdnt Hcs
RIS>k

ERflS
ACP

TI.'ll ts svt dlsplsyr4 coat lauously,
luecrs4 ~ It ls ~ est tsbc ~ sn srsssd thos
thc fkFIS cosruccr. Diverse lsforsstloa Is
provided by the csee eall theravcovples.
Sce ters C.I,I,

2 RCS Cold trg Vstrr I lucrst TK llo II
Trspcrsturr TE l20 II

IK-l)0 II
SOF Co IOOF o - 200/I IK Coat NCS

RCDR
ERI'IS
ACP

1K-l)U le aot displayed continuously. Inst
It le svsllsble on drssa4 (ron t4O lkflg
coaputcr. Diverse Inforsstlon I~ obt ~ lae4
by che stean Ilae pressure.

RLS Pressure I vrs I'I hhu
rr-lht II 0-)UIN PS IC 0 )UUU pslg

IK Nt>
INI ISACI'T-itosnd P1-ill are provided ss part of I

NTI.IS~ Diverse Infnrsst ton reksr4lng Rrg
tressure Ia pruvldrd by PT lu2 ssd rv-hu)
uhlrh sre nerd fnr I.T(IP.

Core Felt Teaperscure ) Tcs Tl to 12$
126 Io 15I

2INF'F to
2>INIOF

2OUOF to
2)UOOF

Cont IR
I NI IS

Ih rcs Cstrrory I rtqul reseat ~ rcr C I ~



Variable(l ) ())
stanrt.

Ident ilier Vari ~ blc Utter tpt ton CAI Conf<Iles
Stnvoc Zsg
Nwber

Rttvtrtd
Ra~sr

Iclstlng
Rln)e

(1) (9) (IO)
(4) (5) (fi) Rrdun- (g) Srseor Display

~E Stloulc Dont rover Locstlou lnrat lon Fs asrks

1.2.$ . I'oolsat lavtstory I Zes 1.1-1)12
LI 1)22

~of tna of Itot Ltg
tu top of Vessel

~ottoo to top of
Vessel

S a IK RAR CR Coolant Inventory I~ by ttlt Reactor fess<'I
LLIIS lovel Instrwcntat loli Syatra (RVLIS),

9 2.6 Degree of
Subcoolfng

2 Tt0 Sce gcaarka 20ty'f
~ Subc oo I Ing
to )$4f
Su pc rhts I

2004F subcoollsg
to )54f
Superheat

IE See Rcaerk fgflg Degree of subcoollng vill be coapute4 by tt
LRFIS ronputcr util ltlag the core call
Irnpersture (Itea 9.2.4) oad RCS presavre
(Iten ~,2,)), Dcgctt of cubcoollog can ali
bt dcteralaed by vtllIcing tht safety grot.
RCS Fresevre sn4 'ftnperature la cos)wctf<v
vlth Stean Tables.

4.) ~ I RCS I'ressurc I Iee FT 440
Ff-441

0 to )000 PSIC 0-)OOO PSIC A Q IC RAS NCR

RLDR
I.RFIS
ACI'efer

to ~ .2.).

g.).2 Cont ~ Innent Susp

Usttr Lcvcl

2 Ies

2 Ies

I Ies

LC-llfiOAand D

LE 11616 snd g

LC ll62A asd S

Nor ron Range
(Swp)
Nscrov gangs
(Siinp)
Uldc rsage
(Flenl epeclflc)

0 IOOI
(LCCS Suap)
0 4 fret
(Cecity Swp)
0-19.$ feet
(Olde Range)

C I Q S

C I Q S

K I Q S

IK

IK

IK

Coat

Cont LRFIS

Ntg
LRFIS

0-1001 for Nsrrov Range
Corresponds tu 0-60 turtles

~ .).) Cont ~ least pressure I Tes FT 950 I 0 to 0-5$ FSIC
PI-951 II Dcslfn
FI 952 Ill lrtsaurc
rf-95) lv

S S IE WS Design Frcssvre ls 4$ pslg
RIDE
Eaf tg

1,4,1 Contalnnc4t Isol ~ tllvl I Tco
Valve Fosltlon
(eaclvdlng
check valves)

See reseat ~ . Closed
not

Clnsed

Not Closed
Not Open C I Q S Valve

Ll~ II
Svl tcli

lk.g Zaire Tog Nuubers sre sliova oa FSAR
AI.F lsblc 6.2.4-1
f.trig

Coats lnaeat prcssure I lcs FT )Ibt<A
FI llbOS

5 I'Slt
tn Design
I'recants

-5 to l)$
FS I0 I Q S IC IICR

ERFIS
Itis vide range trsnsaltttrs ~ te noted la ni
to sonltor prtssures belov cero pslg. Dlv<
Inforastlon ls nott4 by Iten ~ .).) vhlch
covers I osltlve pressures beyond~ISO.
Addlt lonal lnfaraatlua can bc oV )I frau
tnntalnntnt Varnun tello( Instra. I<a I
thc rouge 5 to +5 I~ chtv of vsttr
fDI ysgtIASA< IOI 16CORSR.

".I.l Cert Ealt Zeuprrature I Ies 11 to T25 200 I to
Tlh to ISI 2)acr'f

IWOF to
2)OO f A A S IE Coat

ERI IS



j



Cartable(l)
~~f

Iden<Icier veri ~ IIIC Otocrl alon

())
(1) S«NFF Sensor Tcg

CAT Con I lee Nosher
Rtculrcd
Rll~n ~

(I) (3) ( I0)
Kc le tlag (4) (S) (4) Redua (S) Scseoc 0<Op!or

Sel cslc Oe st I'over Eoc ~ alon late<Ion keaerho

C.!.2 RC4<oscttvlty
Coacestretloa
or Redlat lan Ic'cel
la clrcalatlng
prlaery ceo!sac

I Intent Scc cent<ho I/2 Tech Spec Sce etna<ho C C Stt Ccoacha See Resorts tn
l la< t I~ It<0
I late tech spec
llslt

Surtog oper ~ tlooI ahe Cree ~ Failed roti
I<elector vill br utlllced ~ Thl ~ Ortector
~oaltore dry ye4 seutroa prccureoro, lbe
Nrttccor I'aol ~ tcd upas recclpt ot ~ T
Slgasl, II the Octector I'ot svsllabl ~ , ~

greb esupleo aey be tetra vs the FASS foc I
Aaalyel ~ . Stc lars C.I.) htlov.

C. I ~ ) Analysts ot Ftlsery 3 Tce Ste rraorhe,
Coolest (Cawo
arectrua)

IO) Ct/OI ao
IO CI/al
(oc TIN ltgae
~ outre I~ r~ Is
coolant volant)

See

tenach'�

. L V NA ~ RAR FASS ae7 b\ uetd lo oht ~ I~
greb eeorlee ot tbe prlsary coolest
tor I~ b onoly ~ I ~

C,1 I RCS Fracture I Tea - FT 440
Ft 44l

0 )000 FSIC 0 3000 FSIC A IC Na Str Ites S,2 ~ ),
IRFIS
ACI'

IOR

~
'.2,2

Contnlnsrna
Freeeurr

I Tte I'-7l404
~I-I)cog

-5 rSIC ao 0 elks -5 Co l)5 rSIC
Frteeure

IC Na
I.RFIS

Refer ao ~ .4.2

C.2.) Contslaoeat Soap
a<catt level

Tee

Tcs

I Tee

EC yleOA snd ~

IC-)Ielg en4 S

ag-)le2A aad R

Norrov 4nge Top
to botcos (Soap)

Nerrov longe Top
au hot ton (Suer)

t<lde kenge
(plant erect(le)

0 ICOS
(ECCS Suap)
0 4 tact
(Cavity Cusp)
0 IS.S tcct

(Olde Cenge)

Q S

Q S

Q 5

IC

IC

Cost

Coat

<<a
FAFIS
IR FIR

Ekflg
NCR

kttcr to S.3.2

C.2.4 Costa lnarat Arts 3 Tea RI<<-3)el-ASA I ta IO R/«r .Ol to IO k/hr C
Red let los Rt)< )5el RSR

Rfll )54l CSA
k<3<-354I.OS ~

Q S IC Cont IRFIS Three soaltors are ~ lee need to Inlllatt
contalasent laolat ton.

C.2.5 Ettlucst ke4loect lvlty 3
Noble Aee ~ ttluent
tron Condrncrr Alr
rtaovel tchco ~ t

Inteat Rat< ITV )534
RI<t-1IV-)534

IO etCI/cc
co

IO 2 OCI/cr

I0 encl/CC L
aa

SilO CCI/cc

NA IK RAR tR
IJI IS

CIfrr to C.).1.4

C.).l RCS trtceurc I Tca FT 440
ry-44l

0 tn 3000 ISIC 0 - 3000 rslc IC Na,g Sre R.t ~ I
kat<A

ERI IS
Acr



Var labl ~ (I) (3)~t~~ (2) SIRIFP Srosor Ted
IJentltler Vsrlsble D>sert tlon CAT Co~elias N>ebrr

Rrtulre4
Rand p

Eslstlud
kao e

(4) (5)
C Selsolc

(1)
(4) Redw (R)

4 Dent I'over

(9)
Sensor
Iocatlon

( I0)
nlaplay
Iorstloo Rrasrbs

C,),2 Coat ~ Ioaeat
Nydrodea
Coaccntrstloa

I Tcs ISP-14)d SA
ISI'"14)d Sb

0 lo IOC
(Csl>able ot
nperstlnd froa

-SFSIC to ass.
Jes Idu pressure)

0 to IOT
{by vol sue)

IK tR The hydroten esalyser I ~ cstsblo ot ooaltu>
(ravelole) lroa -5 FSII to 4eelda pressure. Refer tu
FRF IS fSAR Sec I Ion 4.2.S.
Rtnk

C.).3 Coot ~ Inacnt
prrssvre

I Tcs PT ll404
I'1-)Ibud

-5 FSIC to 3 tlaea C . I Q S
decldn pressure -5 to l)$
for concttle PS I0

IK Coat IICR
KRI IS

C,).4 Costalnaent Ktflvcst 2
kadlosctlvlty Nobl ~
Case ~ tron Ideatltle4
tclrase polar'ea

~ 1st IAv )S09sA IU pct/cc 0 a Ind r CI/cc E I S
to to

In->
1 Cl/cc d s IUS pCI/cc

IC
IAFIS
RNS

This vsrlsbl ~ ls addressed by aonltors not>.
~ t Iten C.).l.5. Retul ~ tory Colds I.91
(Rrv )) Table 3 footaot ~ IO ~ lieu~sr
cooblnstloa of ~ tresss prior to 1 Qe.

C.).5 Cttluent 2 Tes ~ Fll-IAV-)$09SA IO-h I Cl/cc dcl 0 K pCI/cc C I Q S
kadlosctlvlty to to
Noble Cases I0 r CI/cc Sslnd pCI/cc
{I'enettstlon, ltstchee)

IC IX
tkl IS

Also refer to ltea C.).I.S.

O.l.l Rtik Systeo Flee 2 Tcs ~ tater 0 to IIOL
Destpa
Flov

tater NR Noa IK RAS
UPS

NCS keck-up Inforsstlna ls provlJed by pwp not
KRFIS estreat and valve st ~ tw, lhe reaRe vllI
ACI' ert or rscee4 0-llnl ot 4eslsa flov.

D.l,l RRR Ikst Fschsnter 2 Tre 4ter
Outlet teaperstvre

40 F to )SOOF 4ter. Q NR Nos IK kAR
UFS

IN:S
RtDR
CRF IS

Rnrkwp lodlcat los I~ provided by CISr

teaperstvre cult lad the kestdwl heat kea.v
Nest Kschanrers.

The rants vill sect or esceed 40 toF

1$UF.

D.l,l~ Accusal ~ tort 2 Inteat ~ LT-920,922>924
Tank level LT-924,928.9)0

lh Task Pressure Intent FT Vll,9l),92$
I'T 911,919,9)l

IUL to 902
volwe

0 - 1$ 0 PSII:

0 IOUT

0- SOO FSIO

C C S

C C S

Non IK
IIFS

Non IK
UFS

Coat IICR
LRI IS

IN:~
RRI IS

tank Level snd Frcssure sre ooaltore4 by
Ic>holcal Spccltlrat lose durlad aoroal
oprrst Ion. Safety Grads lsolat los Valve
lodlcat too ls provl4ed. Slace tl>r Systeo I

passive, lever to valve.ls locked out at
the Clrcult Rresker. 1her> tore ao Iouedtn>
Operator act lon I~ sntlclpsted. Tank ~ tat ~

rsn be Interred froa the RCS Pre~a.

D.l 2 Accuuvlstor
Isol ~ lion Valve
posit I > n

2 Teu Rd>S>4 CI ~ s>'4
dtnbo ~>r
pouts, nrvn

Not
Clos> 4
IL>t
t>len

K I IK Coat IN'R
LRI IS

pasltlnn svlrrl> ln provided tor vslv>



0.2,) Roric Acid 2 Tes Lstcr
Chsrktnk Flov

0 to
IIOZ
Den lkn
F Iov

later

'srlsblc(l) ())
~1Le (2) slrcrl'encucr 'lsk kr9ulred Eelstlnt
~deutlllrr Variable Desert lion CA'T Co~allen Nuaber ksccSe Ran c

Durlsk tice la)set los phase (ofter terript ~

sn S ~ ltnsl) ~ Itea D,2.4 Ilov 'Irsncalttrr
acy be vsed to aoaltor Soroa la)ertloa Fluv

Vlcc Rsccke util acct or esceed 0 to IIOZ
nl Deslkn F)cw. c

I Pl I e cc P p

NR Noa IE
UFS

HCR
LRFIS

(I) (9) ( Ill)
(4) (S) (4) Redun- (S) Sc nsor Display

PC Dent lover Local los IPPrst toa keasrko

0,2.4 Flew la Npl Systca 2 Trs Cater 0 I IOZ
tcrslka
Flew

later NR Noa IE kAR
UFS LRI IS

Nrl I~ by cherklnE Fuap. Vlcc tsnEs vill
eeet snd/or c srerd 0, lo IIUZ ol Drslka Flew

J,2.5 Flew la LPI
Systes

2 Tre Later 0 to IIIPZ Iaier
Deelka Ilov

q NR Non IE SAR
tll'S

Nc'R

EIII IS
Lpl I ~ by RRR systca. Refer to Iten D.l.l.

0.2.4 kefuellnk Deter 2 Ves
Starets Tacit Level

LT/LI 990 I Top
IT/Ll 99l Il Sottoa
LT/I.I-992 III
LT/I.I/99) IV

0 IOOZ IE Ntk
RCIJR

ERFIS

D. ). I Rcector Coolest Trs
Fusp St ~ tus

K I-Ul60
L I.UIAI
EI Olbl

0 SNJ 0 SOU Asyo

Au ps

V Ne Non-lk. SUCk
AUR
SUS

IN:S
FSF IS

I.
c p

D 1.2 Frlasry Syetca
s) Safety 6 h)

Relief'alveposltlono, or
Flov throukh, or
Fracture ln Relief
Volvo Llnca

2 Teu (s) SUIOA
SUIOR
SUIOC

(4) FCV 44SA
FCV 4459
FCV-444k

Closed
Not Closed

Cloerd
Nnt Closed

Not Closed
Not Urea

Not Clnsed
Not Open

q s

S

lt
Nsn )E

tRF IS

NCR

Fcc ~ It Inn svltch I ~ provided for vslrr shccvc

Rsckccp lndlretlon ls prnrlded lcy tenprrstc«c*"
~nnltoto dovnstresa of the valves.

0.).) Frcssvr leer Carel I Tcs I.T-AS') I
LT-44U II
IT 46I III

Top 0 IOOZ

to
Rottoa

q s NCS
ERF IS
ACP

cr

D.),4 Frrssurltc r
Nester Statue

2 lntcat El (J444 Llcctrlr U 400
Current Anp

NA Non IE FUR
tips 'IsT

Ills
CT

Nl ~ Instr«oratorios ls located la a slid ~ avlt
ksrtvp ladlrstlna ls prnvldrd by prcssccrlr
clrrcclt breaker ststus la csntrqNaktw.

d

0 ).5 qucnrh lank
ter el

9 Tcs LT 4/U lop
Ice

Rot ton
I'rcssurlrrr
Tsuk

0-IOOZ
C NA Noa-It Cont

lcrS
NCR

LRFIS
AC I'



YJ ~ table(l ) (3)
Iyp / (2) SUN I'P
ldtatlgler Tsrlsbl ~ Deacrgptlon IAT Cns) II~ a

Sc>iv»>t Tsy,
bunker

Required
RJ»»dc

Eclstlilk
kanf,c

(1)
(4) (5) (4) Rrdu»i (0)

0
(9)

St acne
loca> Inn

(101
i>IlI' s 1
location ktac Iks

t)»»tach Tank
Traprralurt

) I»»tent 1E-4)l 50"F to 150 I'0-2$0'F C C NA Nua IE
Vl'S

Coat lk:b
AI,F
FRF IS

Since Fkf D»alga I'resaurt I ~ IOO pslk
(R» ler In Iles D.).1) ilia Su>lure l>lac la
Jt Jpproclsalely hd-IW pulk, Tact )1).k'I
Jl ltu> gnlk

~ sst

u. ),1 t)>ra<I» Taiik
Frrasiirr

tet Fg 41) U lo
nrc lhn
I ~ cl sure

0 IUU
PS IC

NA Nnu-ll, Coul
VI'S

I>cb
1.> F
Ikl'IS

kul I»i>e l>lnr scc to bluv prior tu Ibu pvtl,.

0.4.2 Sttaa Centralnr
I'erasure

2 Tes I'1 414 AS,b I
FT 464 ',d II
Fl 494 AS,d lll

Ftos ~ tnas.
I'rrssure lo
'u»Z above
Icwc~ I valve
$ » clink

D.d. I Stean Ccaetstot I latent LT 411 I I'c»»n Tube

level I.1 451 II $h» el la
I.1-491 III S» g»acsloca

0 IWZ
(Vide rang ~ )

0 l)00 F$ 10
(Stesall@e
pteaau>e)

IL

IE

Coat IN ~
IRI IS
A>T

Nrk
Alr
k>1>R

IRFIS

1lieur vldr t«i?r ttasasl tltr~ ncy
be svpplrnented by ilia tcd»u>dsut
~Jrrov raaLc ltasaslttct ~ ou earl»
alta Stscraloc Stc Ilta A 4 I c

In Jddltloa, dlverslly I~
prvvlded by ust ol stean line
presaute Jnd Jvslllsty fctdvcltc

Stran lint pctnture Is seacvred
laattsd og atran krnerator pressure. I';-

0.4.3 a) $.>gtty/b) Relief
calve Fonll!Oas
or Ik>tn Stean
f Iov

2 Tcc a) )NS Rl thrii RIS Closed
I) FCF-30$ 4

FCY 10kb Llustd
FCT )OSC a)4b)

Nol
Closed

Vol
Open
~ 4 h

I) NA IE NCR

All'kl'l$

Poult Ion svllrh 'ln provided for valve ~ Ivan

D.4.4 I>J Ia fee dva Iet
flov

3 Tes 11-414,)
Il 444,)
f'I 494,1

U-IIUZ
nea ISa
I'Iiw

0-5 all!los lb/hr ~

for ecch l>IV
I lae

IE IX.S 1'.>l ~ taa4e covers 0 l201 os each aal ~
Lkl IS lrrdvater llov lint.

t
D. 5.1 Aiiclllary or

Est>St>»cy
frrdvctct glov

2 Tcs fg )DSUA
IT ZUS»k
Il-20500

0 lo IWZ
Dtc lrn
I l»w

0 24S,OVO Ib/hr E

on cacli AID llue
IE RAS Nrb

ALF
FRFIS

Tlil~ rankc cnvrrs 0-I)OZ na ea<h
Juxlllaty lrc»lvatrr llov line. ~ »

D.$ .2 Cniidensa>e
Storakr leuk
Vsltr Level

I Tes I.1 9ntt>A
1.1 9ulnh

Flaiit
Sl » r I I lc

>I S lb.S

Act'RFIS

I'i«les»J>r t.iil level vill be
r ~ rv> Itd I y Ikl'IS

(4»u»I»>ter�)l.ir

lnl »» nat I» u.
' y.

D,d. I Cont JI>»ocul
Spray flin>

2 Tes I.1 1l))A
I.l-) I2)lt

» I IOZ
Dcul rn

I li»v

I '»le'r >) NA RAR ERFIS lransalttrra vill le purchased
I ~ vert tlic trh Auld» rruul resents

»

e,
'»

41

?
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'c

O

srl Able(I)
OE»
.Irac lllcr
.6.2 Neet trsornl by

tuat ~ lsarnt
fsn lccst Rruorsl
Syetcu

2 Tro

(3)
(2) scscrr

bl ~ n In~le I
Sensor TOR
Nunber

Alt I
Alc 2
Alt )
Alc-4

RMlvlrrd
Roa r

Eolstlne
RAA e

rlsat Spcclllc Oa/OII
Ronnlne
St ~ tuo

(1) (5) ( I0)
(6) (5) (4) Rcdua (S) Sensor Dluploy

E S@l jalc Ds st puvcr lurstlua I»cot Ion

FRFIS

Rcs»cks

Dlrcrelty Ior Aonltorlns operotloa
I ~ pcorldcd by use ul tbe
coal ~ Isocnt tcupcrslure ladled toro,
Sec Itra D.d.).

.4,) Coatalnncnt
Atanepbrto
Tcurctntvrc

2 Ice IK 1562 Ar~ OC 60of
IL-)SII A.S,C to

COIPF

K I S le Cont NLR
LttfIS

6 4 Cont ~ Iancnt 2 Teo Tl )l)IA $0 F
Soap Vetrr II-1l) IR co
Trot»rsturr 2$ 0sf

SOF - 250 K S IE Cost IN'
IRI IS

.),I I4keup flov ln latest FT-Ild 0 IDOE
Denlen flov

0-l60 CCIC Noa IK SAR RCDR

ELF IS
Ibis syetca rsrlobl ~ lo not
plsnt obucdovn. Ibe eystea
pleat protectloa ~ ISAOI ~ ,

cctolccu ~c
I~ lsolst

dc,

l»tdovn Flov ouc 2 latrnt FT ISO 0 lo IIOI
Drnlen flov

0 200 CBI Noa IK RAR

VFS

NCR

LRFIS

~sate covers 0 to !25'I,
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