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JOMN 5 KEMPER it JuL 20 1984
VICEPRESIDENTY
ENGINEER NG AND RESEARCH
Mr. A. Schwencer, Chief Docket Nos.:  50-352
Licensing Branch No. 2 50-353

U. 8. Nuclear Requlatory Camission
Washington, D.C. 20555

Subject: Limerick Generating Station, Units 1 ard 2
Request for Additional Information
Limerick SPDS Review

Reference: Letter, A. Schwencer tc E. G. Bauer, Jr. dated
May 31, 1984
File: GOVT 1-1 (NRC)

Dear Mr. Schwencer:

The reference letter requested additional information on
Limerick's Safety Parameter Display System (SPDS). This information
is provided in the attached draft FSAR pages that will be incorporated
into the FSAR via Revision 35 which will be submitted in August, 1984.

The reference letter also requested information concerning plans
between PECO and GE directed at ensuring sufficient progress on
NEDE-30284~P, describing generic SPDS, to support the needs of
Limerick. While PBECO has no coordinated plans with GE, we understand
that a NRC dusign verification audit of GE's generic SPDS effort has
been scheduled for late July 1984 at GE's San Jose Facility. The
agenda for this audit is expected to address several of the concerns
expressed in the reference letter, and, as with NEDE-30284-P, the
results of this audit will be generally applicable to the Limerick

SPDS.
Sincerely,
U 7 ~
q‘ﬁ — k(_‘A/_‘"
DFC/gra/07168403
cc: See Attached Service List
Ui
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QUESTION (,20.01 w‘;?AET

Provide a description of the means incorporated in the design
to assure that the data displayed are valid.

RESPonSE

The Velidetion method vsed in the
Limerickh SPDS is ideaticel To the method
commeq to all Genesel Electic ISPDSs. The
'Followinj s a Summary of dhe Yemeric de:«‘én.

(ERFDS)
<ﬁ> All SPDS related control [parameters of the Limerick Emergency Response Fucilifies
Data Systemf[ere valldated parameters, The validation process

generates a we!ghted average of control parameter signals conslisting of elther
an average of all consistent signals or an average of all in-range signals If
there are less than two consistent signals, The valldation process generates a
valldetion status which deflnes whether the average is valldated (signais are
consistent), non-valldated (signals are In-range but not consistent), or Bad
Data (signals cannot be measured). |f the average cannot be determined, the
va!ldz+len process parameter |s assigned "Bad Date"™ and the parameter value Is
replaced with asterisks, The signal average caiculeted !s used to represent the
Instrument read!ngs of the process veriable unless add!tiona| compensation Is
performed on the signal average (e,g., reactor power), In which case the
compensated value 15 used to represent the adJusted Instrument reading. For
those parameters which are not dlirectly measurec (e.g. RPV tempenture and other
bulk temperatures), calculations are performed to derlve fhese{?grtablos from

measured parameters, a

G20.01 - | .



QUESTION (20.02 DRAFT

Provide a description of the display, its human factored
design, and the methods used and results from a human factors
program to ensure that the displayed information can be readily
perceived and comprehended so as not to mislead the operator.

RESPOVSE

The SPDS portion of the Limerick Generating Station (LGS) Unit 1
Emergency Response Facllities Data System (ERFDS) meets the NRC requirements for
an SPDS, In that, 1t provides ald to the operator In determining the safety
status of the plant during abnormal or emergency condltions., The graphic
displays avallable to the control room operator are based on the Emergency
Procedure Gulde!ines (EPGs) Revislon 2 and are formatted to glve maximum
essistance In followlng the Limerick Generating Station Emergency Operating
Procedures (EOPs).

'1P Hunar factors englneering has also been taken Into eccount during development of
the LImerick SPOS to maximize the operator s ability to readlly determine plant
status and to minimize errors by the operator during Its use.

‘;? The SPDS portion of the LGS ERFDS displays Is a subset of the generic General
Electric Emergency Response Information System (ERIS) displays. As such, fr

dis rlsy.r vse Paﬂcm.r awd colersr fo- conveyiag curvent pPammetc~
values J +'¢"J‘ ‘ ".“‘." c"\d:ci*l'O‘tJ, a=d V‘“Jg*ho\ J‘fg"d: w‘\o‘(.h are.

ideatical Teo thase vged 2 the Seneslc GE E@IS displays. ‘

The human factors reviews of the generic GE ERIS displays cons|sted of a static
review by Human Factor Englneering (HFE) professionals and e dynamic review
which emphaslzed operator Integration under dynamlc condltions, This dynamic
review conslsted of a HFE check using a checkl!lst approach, the administration
of 12 unlque simulated translents, operator/system performance evaluations
during the transients using the Perry Nuclear Power Plant EQ®s and data
collection for the measurement of the usefulness of the ERIS SPDS related
displays,

In general the ERIS was percelved by the operators as a significant ald In plent

control durling emergencles and was ludged as presenting an exceptional source of
synthesized/centrallzed Information with regards to plant perfarmance.

(,20.02 =~ |



DRAET

The LGS SPDS control room displays present the fundamental infarmation needed by
nuclear power plant personnel to respond to an emergency. Using standard
alphanumer|ic keys and functlion keys at the graphic display console (GDC), the
user can manually select displays for vliewlng on the cathode ray tube (CRT).

The displays avallable at each GDC consist of:

£ of Displays
a. Rector Pressure Yessel (RPV) Control display 1
b. Contalnment Control display 1
c. Critical plant variables 1
d. Two~dimenslonal (20) plots 9
6, Trend plots, and 10
i« Valldation status displays 1

‘W These displays provide real time data wlth emphasis on showing the current plant
status and recent trend history. RPV Contro! and Contalnment Control displays
are keyed to the approprlate LGS EOPs. The Critical plant varlables display
shows all of the LGS EOP entry conditions, Trend plot displays contaln
real-time digltal Information, but thelr overall emphasis Is to show the most
recent trends. 20 plots present the |Imits defined In the LGS EOPs which are
curvec showing the relationship between two parameters., Valldation status
displeys supply an evaluation of plant control parameter signals.

TP F.(_Surc_; (b20.02 - 1| throush (20.02-( are black and

white copies ot represeq tative displays . Each
dlsplay shows the color gun status, date and time, and the RPV/contalnment alarm
Indications, The status of the three color guns—red, blue, and green—are
shown next to the plant name In the lower right-hand corner of aach display.
The current calendar date and time of day (expressed to the nearnest second) are
shown next to the color gun status Indlcation,

ﬂ’ The RPY and contalnment alarm status Indicatlions are shown next to the display
titie on upper left-hand and right-hand corners (respectively) of the critical
plant variables, trend plots, 2D plot and valldation status displays. The RPV
Control display hes only the contalnment alarm Indlication, and the Contalnment
Control displey ;.. only the RPY alarm Indlcation,

Each status Is determined from applicable control parameter
procass | Immit and event statuses,.

(20.02 -2



DRAFT

This display provlides control room operators with the primary plant
Information required to execute the LGS EOPs developed from the RPY Control
Guldeline, This display, Is not Intended to provide Information to unllcensed
personne! or personne| whose emergency respense functions are not deflned by the
EOPs (e.g., englneers, supervisors, or management), although these personnel may
certalnly utlilze this display for detal|ed plant status Information, The RPV
Control Display Is shown in Flgure (20.02 ~| .

1.1 Event Targets

There are four event targets on the RPY Control Display. They glve the
status of the following "events™,

1. RPY CONTROL DISPLAY

8. Group lsolation: Has a demand for Isolation occurred and has the
required Isolation been successfully completed?

b. Safety Rellef Valve (SRV); T any SRV open ?

€. Main Steam Isolation Valve (MSIV): Is a MSIV closure signal present
and are the MSIVs open or shut?

d. Scram: Has & scram been Inltlated and have all control rods been fully
inge-ted ?

The event jabels and coior codlng for border and text Indlicate event status
of "Inactive". "safe"., "caution" and "alarm",

YR AT

1.2 Control Parameter Trend Plots 4RV=10

Each control parameter, as defined by the EPG, Is presented In a trend plot
mini-display conslsting of a time history data plot, bar graph, and digltal
readout. Control parameters for the RPY Contro! Display are RPY water level,
pressure, reactor power, and RPV temparature,

The horizontal scale of the time hlstory data plot for all control
parameters Is the most recent ten mlnutes,

The bar graph and digltal readout are used to highlight and pinpoint the
current value or the control parameter, The color of the bar graph and border
around the diglital readout reflects the contro! parameter valldation status.

A trend |lne tracks the value of each control parameter, and |ts color
coding Is the same as that for the bar graph, Whenever the trend |ine goes off
the vertical scale, It appears elther at the top of the plot If above scale or
at the bottom of the plot If below scale. The user can select the desired scale
range to establish the vertical plot scales., Functlion keys allow the operator
to rescale the plot,

(20.02 - 3



A control parameter may have up to five |Iimit tags essoclated with It,
each corresponding to a process |Imit Identifled by the LGS EOPs, Table 20.02-
Iists the |Imlt tags which are assoclated with each of the trend plcts on the
RPY Control Display. The process |Imits are of two types: dynamic |Imits and
control parameters and, therefore, may change with time, Static lImits are
Iimits which remaln constant with time. In adalition, each of the two types of
process |Iimits fall Into two categories: upper |Imits and lower |Imits, Upper
Iimits are |imits which alert the system user when the |Imit !s approached or
exceeded from below; lower |Imits are |Imits which alert the system uers when
the |imit Is approached or exceeded from above., The process |Imlts further
belong to two classes: alarm |Imits and permissive IImits, An alarm |imit
Informs the operator an operating |Imlt has been exceeded, whereas a permissive

IImit lets the operator know when an action Is capable of belng performed (e.g.,
100§ Bypass Value),

The process |Imlt status Is Indicated by the color of the !Imit tag border.
For permissive |Imit tags, the border colors Indicate "Inactive", Mactive", or
bad date/data not measured. Permissive |Imit tags are "active", when the
contrul parameter equals or exceeds the process |imlt and "Inactive™ otherwlse,
For elarm |Imlt tags, the border colors refiect "safe", "caution", "alarm", or
"bad data/data not measured.™ Alarm |Imit tags are In the "alarm" state when the
contro! parameter equals or exceeds the process |Imlt, the "caution™ state when
the control parameter approaches the process |Imit, and the "safe" state If not
In the "alarm" or "caution" state,

A Ilne (tall) connects each |Imlt tag to the bar graph at a polnt which
corresponds to the value of the process Iimlt, Limit |Ines are presented with
trend |1nes to track the value of dynamic |imlts assoclated with the control
parameters, Color coding for the |imit IIne (tall) Is the same as for the |imit

tags. Whenever data for a Iimlt Ilne Is bad or not measured, the |Imit Ilne s
not plotted.

2, CONTAINMENT CONTROL DISPLAY

Thls +op-level display provides control room operators with the primary piant
Information required to execute the LGS EOP developed from the Contalnment
Control Guldeline., The Contalnment Control display Is shown In Flgure (20.02-2.
2,1 Event Targets

There are event targets on the Contalnment Control Displey. They glve the
status of the following "events”,

a. Group Isolation (see para. 1.1), L f&\F
B § X £ .]r.
b. Safety Rellef Valve (SRV) (See para. 1.1). LT ¥

¢. Scram (see pare, 1.1},

The event labels border and text are color coded to Indicate event status
of "Inactive", "safe", "cautlion", and "alarm".

G2o-02 - 4



DRAFT

Control parameters plotted for the Contalnment Control Display are
contalnment level, drywel! pressure, drywell temperatures, wet-well pressure,
suppression pool temperature, and suppresslion pool water level. Except for the
drywel| temperatures, all contalnment control parameters are valldated
parameters. The trend plot description Is the same as glven In Paragraph 1.2.

2,3 Llmlt Tags

As on the Rev Control Display, |Imit tegs\gre assoclated with each of the
trend plots on the Contalnment Control Displey.) The |Imit teg description Is
the same as glven In Paragraph 1.3, Table Ists the |Imlt tags which are
assoclated wilth each of the trend plots on the Contalnment Control dispiay.

2,2

3. CRITICAL PLANT VARIABLES DISPLAY

This top level display provides the control room operators, shift supervlsor,
TSC supervisor, and emergency director with the the status of the critical
plant varlables, which are the veriables controlled by the LGS EOPs,

(£20.02-3)
The Critical Plant Varlables Display (Figure@) Is an Image of the plant and
presents two types of EOP Information: control parameters and thelr limits, and
event Indlcations. For each control parameter, the current digltal readout Is
shoxn with the upper |Imit above and/or the lower |Imit below. The label and

color coding for each digltal readout, |imit tag, and event Indlcation are

Identical to the corrospondlng digital readout, |Imit tag, or event Indication
In 1ke RPY or Contalnment Control displays.

4. TREND PLOT DISPLAYS

Trend plot dlsplays ere avallable for all control parameters, A typlcal
Limerick trend plot dlsplay Is shown In Figure (# Each trend plot consists of a
time hlstory data plot, & bar graph glving the current reading, and a digltal
readout, LImit tags and iImit |ines are also supplled. The bar graph, digltal
readout, |im!t tags, trend IInes, and IImit Iinis are as speclfled for the
control parameter trend plots and |Imlt tags In the RPY or Contalnment Control

DRAFT
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The horlizontal plot scale for all inputs is the most recent thirty minutes. The
plot displays Include

Reactor Pressure VYesse! (RPV) Water Level
Suppression Fool Level
Reactor Presssure Vessel (RPY) Pressure

Reactor Power

Reactor Pressure Vessel (RPV) Temperature
Containment Water Level

Drywell Pressure

DRAFET

Suppression Pool Temperature
Drywell Temperature
5. 20 PLOT DISPLAYS

These lower=-leve! displays provide operators In the control room and plant
englineers In the control room and TSC with plots of the two-dimensionsal Iimits
defined In the EOPs. These |Imits are also presented as |Imit tags on the RPY
end contalnment control displays. 620.02-5

There are elght dy%igng;;d one static 2D plot displays. A typlcal LGS 2D plot
Is shown In Flgure Each 2D display cons!sts of an x~-y plot with a forbidden
reglon and a historical track, and digital readings of the current values of the
dependent and Independent parameters, Color coding for diglital readings of
control parameters |s as specifled for the RPV and contalnment control displays.
The forb'iden reglon appears on each plot as cross hatch, and the historical
track Is the curve which continuously tracks the values of the two parameters,
The curso~ at one end of the historlcal track represents the current plant
status an. |s color coded the same as the |Imit status, The 2D pliot displays
incl ude:

Suppression Pool Load Limlt (dynamic)

Heat Capaclty Level Limit (dynamic)

Heat Capaclity Temperature Limmit (dynamic)
Primary Contal!nment Pressure Limit (dynamlc)
Primary Contalnment Design Pressure (dynamic)
Pressure Suppression Pressure (dynamic)

Max!mum Core Uncovery Time Limit (static)

RPY Saturation Temperature (dynam!c)

Drywell Spray Initiation Pressure Lim!% (dynamic)

(20.02 -6



6. VALIDATION STATUS DISPLAYS

These lower level displays provide operators In the control room and plant
engineers In the control room and TSC with an evaluation of the signals for all
the control parameters plus core flow, The displays |1st each Instrument that
supplles a control parameter signal; Indicate If the Instrument raw data value
Is within Its callbrated range; compensate Indlvidual signals |f approprlate;
present the compensated value; Indicate If these values are consistent wlth each
other; and average these values for a final value, with welghting factors If
appropriate,

The upper rl?hf fleld of the display presents the flnal averaged value, plus
Indication If that value Is compensated and/or valldated., The color coding of
the read-outs are consistent with the control parameter trend plots In paragreph

1.2 typlcal LGS SPDS valldation display Is shown In Flgure o The valldation
dlsplays Include

Reactor Pressure Vesse! Level
Reactor Pressure Vessel Pressure 620.02- G

Reactor Power

Reactor Pressure Vessel! Temperature

Drywel| Pressure

Orywell Temperatures DRAET
Pool Level

Pool Temperature

Reactor Core Flow

Contalnment Level

Wetwe!| Pressure

(L20. 02~



TAQLE (20.02 - |

TREND PLOT LIMIT TAGS FOR RPV CONTROL DISPLAY

__CONTROI PARAMETER . _STATICLIMIT _ _ DYNAMIC LIMITS

RPV Water Level Trip HI, Scram Lo, TAF None
RPV Pressure SRV LIft, 1008 BPR* Poo! LD, Heat Cap
Reactor Power APRM DNSCL None
RPV Temperature None None

#|ndicates a permissive |Iimit

DRAET
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TARBLE (20.02-2

CONTAINMENT CONTROL DISPLAY TREND PLOT LIMITS

—~LONTROL _PARAMETER = _STATIC LIMIT ___ __DYNAMIC LIMITS

Contalnment Level Design None

DW Pressure Oper HI None

Wetwel| Pressure None MaxImum, Design, Pressure
Suppreslion, Spray

DN Temperature Design, Oper HI RPY Sat

Suppression Pool SCRM Temp, Oper KI Heat Cap

Temp.
Supp. Pool Level Oper HI, Oper Lo Pool LD, Heat Cap

DRAFT
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QUESTION (20 .03

Define and discuss the Verification and Validation Program Plan
used in the development of the SPDS.

DRAFT

RE SPONSE

7‘1( Vc:;‘:ca#.‘ow and Validatien p'OJ'Qm vsed [a the deue/o’me(f
o‘ the Limericle SPDS 14 identical to the P"J“ﬂ
Sencr,cc”\/ used ‘For all GE S‘ufph'ed SPos 5,

The methods Q"‘P")”J ‘1 the Vevificabtien aad Validadis., (V‘U)
Prg((dUVCJ ensure that the Limerick SPDS will have

the ' ‘{vn chon[ and Chavactesistics

that [t Is required to provide and that the functions perform correctly. The
review and testing processes are desijned to Identify problems or weaknesses In
the design requirements, the design, and the Implementation of the design, and
to correct those problems and weaknesses.

The specific V&V plan Identifles quslity audit points (QAPs) along the Limesick SPDS
development path, These QAPs range from performing speclflcation reviews to

code walkthroughs to several levels of software and system testing. Heavy

emphasis |s placed on achleving Independent ViV, that Is, employ Ing reviewers

and testers who have not been directly Involved In the design.

Major VAV milestones consist basically of preparation and review of design
specifications, coding and review of coding, development of test p!ans and
proredures, conductance of tests and review of test results, This V&V procedure
Is not only sequential but also Iterative. Results which Identify areas
requiring correction are used to modify tne design or further deflne
requirements In or<er to resolve concerns,

The review of specifications Is accompl!!shed by the reviewers documenting
comments on a controlled Issued document durlng the development of these
specifications, Each comme«t rust be resolved by the responsible englneer to
the satisfaction of the reviewers prior to the Issue of any document, The
testing phases produce test reports which show any dlscrepancles between
expected and actual test results, these discrepancies mys+ be resolved by the
responsible engineer of the design group and the test repeated,

By performing the V&V procedures a systematic and structured method |s
Imp| emented Insure that the correct functions are provided and that the
functions provided are correct.




QUESTiow (,20 .04

Describe the SPOS design and provide cata for each of the SPUS
requirements listed in NUREG-0737, Supplement 1.

RESPousE m“ e ,,.su;ou..untc o*

The ERFDS Is a centrallzed, Integrated system which performs the
process menltoring and calculations deflned as belng necessary for the effective
evaluation of normal and emergency power plant cperation. The ERFDS acqulires
and records process data Including temperatures, pressure flows, and status
Indicators, This data Is then processed to produce meaningful dlsplays, logs,
end plots of current or historlical plant performance and presented to plant
personnel In the plant maln control room or other user deflnable locatlons.

The ERFDS can be functionally divided Into m{or functional groupings which
perform definable functions, These functiona groupings are:

8. Maln Processing Functions - performs functlons entalling basic data
manipulations and preprocess!ng.

b. Man Machine Interface - performs the function of Interfacing the human
with the ERFDS.

c. Data Acqulsition Functions = performs data acquisition and plant
process Instrumentation Interface.

d. Translent huo‘lg and _ AQ."I." Fouchioas = performy .-.l,;.‘;,
logging. piotting and recording functions,

@, Real Time Analys!s anc¢ Display Functions = perfurms all functions
required to produce displays Including dlsplay bullding and dynamlc
display processing functlons,

APDS_Requlrements

The followIng summarizes the requirements glven In Section 4.1 of
NUREG-0737, Supplement 1 and generlic design Implamentation character!stlcs which
ar¢ fully appllicable to LImerlck,

&, "Displays shall be avallable,,." DRAF."

= Rellabl| 1ty has been des!gned Into the ERFDS by providing
+ redundant and valldated signals
« on=lIne fallure dlagnostics
« processor backup
« use of quallty components

"Provide conclse displays of critica! plant varlables,,."

= This requirement Is met by all top level displays dlscussed In the

respenit to question 620,02 (Figures ¢ 20.04-: , G20.02-2, wai G2o.02-3 ).

e e Faclities Tuta Syslew
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b. "Continuous display of SPDS parameters shal| be located convenlently to
the contral room operator..."

The installed ERFOS CO«\F.‘_W/Af'-'o'l assvves Hhet Th;

fc:.o"rcmo-d' will be wmet., DQAFT

Twe ERFds 3“‘?"'.‘ d,.‘;f,lqr consoles are [located
tn ‘the Limeicle Coatrsl Room. 7These cConseler
Pmu.‘lc Continvouy c[.';’p[q), ot SPDJS Pan\rﬂe*eq,
Ose ERFDS comsole is located adjacent o
the precess Comfu‘:"vr CRT covscgle aad (s
Convenieat £or vie by The Reacte- Opc.«u‘or.
The JSecond TERFUS console js in a central
/°<°»+‘°’l and if Conuvenieat for use &/ fthe

Seﬂi”,‘_ R¢1c+.' OPQ(Q*‘O"‘

¢. "The SPDS shall be sultab'y !solated from...safety systems,"
.= rh:)

Concern s addressed n the reiponse ts queatloqn (20 07.

d. "Prompt Implementation of SFDS...Information,"

- The schedovie fo.- .‘ﬂ,l(m‘—tf\r.‘oq of Prwn

b et SPDE . 5§
Provided (4 +we

respeage o ?v(.&f,nq C20-06G. The

N e 2, S .

g : 'u;ﬁz\ L B
>f¢h2¥? ‘+ pqrame'fc.«_, INCludr s the Eﬁ:v:
wasls Baged U"‘()q +\4C ju((‘qng, { led R

NUREG - 064¢.

e. "The SPDS shall be designed to Incorporate accepted human factors
principles,,."

s Th:[ Concern is Q“"CJJQJ i e respomse *o 9\)81 ) P 62 82
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f. "The minimum Information to be provldod shal! be sufficlent to provide
Information to plant operators about:™

"(1) Reactivlity Controi® DRAFT

= Reactor power I|s one of the EPG controi parameters, Its
control Is addressed by the RPV Control Display which includes
the reactor power trend plot and the SCRAM event target,
Expanded trend Information Is also glven by the full page
reactor power trend plot.

"(11) Reactor core cooling and heat removal from the primary system"

= Core cooling and heat removal are evidenced by EPG control
parameters of RPV water level and pressure, The RPV Control
Display providaes trend and value Information for these
parameters as well as for RPV temperature when the reactor Is
shutdown. It also provides event targets (e.g., SRV, MSIV),
Expanded trend Information Is also glven by the full page
trend plot displays.

"(111) Reactor coolant system integrity ’

- A breach of the reactor coolant boundary would be evident by
the reactor and contalnment response (the |atter for breaches
In the primary contalnment). The Inltial alert would be
evident on the Critical Plant Varlables Display and/or the RFV
Control and Contalnment Control Displays. Sufficlent
Information to mitigate the Comsequences of @ reactor
coolant system breach In accordance with the LGS EOPs Is glven
on the RPV Control and Contalnment Control Displays through
Indication of RPY water |evel, RPV pressure, SRV positions,
drywel| temperature, and drywell| pressure,

" w) Qaul.oqu\'u#r Contrl DRAFT

» Thu Concern is addvessed i~ the f“f?on/c fo

’ueﬁ'iof\ 40. 03.

"(v) Contalnment cond!tions"

- Trends end values of contalnment control parameters and event
Indications that affect contalnment conditions (e.g., SRV
open, Isolation valve c'osure), are glven on the Contalnment
Control Display, Key ‘oo level Information Is glven on the
Critical Varlables Display and expanded trend Information on
the full page Trend Plot Displays.

(20.04 -3



QUESTION (20.05

Define conclusions regarding unreviewed safety questions or
changes to tech specs.

RE S PONSE DRAF.T

The implementation ot the Limerick. SPDS
does wot invelve an unreviewed safety
question o- requice a change in the
Limerjech Technice :fec.'fc‘cdion.s.

(20.0¢5 - |
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QUESTION (20.0(

Provide a schedule for full implementation of the SPDS
including hardware, software, training, procedures/operator
manuals, etc.

RE SPowSE DRAET

The schedule o full Implemeq'/'a*'"oq of the
Limevick Emcv304c1 Re:ron.r( Facilities Data Sy:‘fem

(ERFDS) is provided below.

Activi f'r Ccmr/cﬁ'on Date

Hardwave installed and POWG'CJ SCF"emLu If, 198y

Static SPDS Jc‘:Pla)u available S'erhu-ber /S, 1984
in Conffol Qoo-n P 75C anl EOF

Control Room OPung Train ing Jep+emb¢r /5, 1984
SO'F‘fwcw( 496955‘45 2 VQI{Jg‘,'oq Febraq,),- /5’ /7&5
Te;‘f.’nj am/ Acccfafawe T(J'fa'qj

SPDJ ‘Dc‘.{rlcyj F\/n(_,+d"3~\~;.l Ma"—b\ ’/ I9g3.
QQS. Guvide 1.97 Pavamete- Afﬁ'l ’/ |7 #5

Dis "ﬂoyj Foanctional

620 .06~



GUVESTION (20.07

DRAFT

Prcvide the following information for isolation devices between
the SPDS and safety systems:

a. For each type of device used to accomplish electricai
isolation, describe the specific testing performed to
demonstrate that the device is acceptable for its
applicatior(s). This description should include
elementary diagrams where necessary to indicate the test
configuation and how the maximum credible faults were
applied to the devices.

b. Data to verify that the maximum credible faults applied
during the test were the maximum voltage/current to which
the device could be exposed, and define how the maximum
voltage/current was determined.

c. Data to verify that the maximum credible fault was applied
to the output of the device in the transverse mode
(between signal and return) and sther faults were
considered ?

i.e., open and short circuits).

d. Define the pass/fail acceptance criteria for each type of

device.

e. Provide a conmitment that the isolation devices comply
with the environmental qualifications (10 CFR 50.49) and
the seismic qualifications which were the basis for plant
licensing.

f. Provide a description of the measures taken to protect the
safety systems from electrical interference (i.e.,
Electrostatic Coupling, EMI, Common Mode and Crosstalk)
that may be generated by the SPODS.

RE sPonvsE

DRAFT

ided
Class 1E SP0S signals connected to the L§mezick ;ans.is prov
Lma:ﬁg‘g i:i digital input modules designed with eptical <ircuif

jsolatien

SFSs suppl
‘::r:?i‘:lly for electrical isolation, envirommental qualification, and seisnic

quali;§cntion.

imerick i modules are identical to those used
ied hymg:n:ral Electric. The input modiles have been tested

G20.071-1



pﬁf"'J a, d an d . 0*, Que;‘*-'e—v (20.07 are
SCHCJV.CJ +O be Q-Jdle!jdd d"rgf""lx 11 fhe jenell'(“

review of Genweral Electric's ERIS. pdt*J b, ¢ and &

ase addressed below. DRAFT

b. Fibe- OFHQ Covpless ave used 7o isolate The inpsts
to ERFDS , which is non Class |[E , frem the Class |E
instrument /Oof.s which prov{dc the :'n,.w* Jijnafs.
These +ibe- optic Couplers are qu of the ERFDs in/;.ﬁ

modules ,which ave Class |E. T'Iu)/ are
mounted in panels +hat coutain cables and input
modules ot only ene division. The ou*,o.rf cable
from the input medule it & Fiber optic cable which
connects to a multiplexer in a sepecate panel

w\n.‘;h,iw hm) /s cConnected wvia fibe- ori».". cable
to the compiter system in the Technical J‘u”o,f-
Canter. Mo failure of the ERFDS can be
reflected back inte the safety, systems theoosh the
tiber optic cable becavse the cable , which s at
least Several feet quJ and usvally moch longer,
has a +7p.-“( dielectric brealedown valve of /.‘/xloé
volts per imch. Thece |1 no credible veltaye or
cvurrent which can be 3¢n¢,¢4ed ethe- in the noa Class IE

lef.',/e}.er.: or the Com’w‘f‘ew main 'Frqme_s’ which Cqn

brealdewn Fhe £ be- oPHg cable aud Cavse -Fc\.'lur¢ ot
+L|¢' bﬂFv+ m.ﬂcld’?.f B

620,07 -2




G. There is ne maximum cvedible Transuerse mode
Fault which requires SPQC(L.’Q ‘f‘e;h‘-c,. This s
becavse the out ‘o.;+ ot +he inpet moduvle s £iber
°r+.'g) and the non Class |E device is [Jocated
N a Se'u.reJ: enclosu-e Seperated by several
feet. This Con‘{a'sg/-\f{ovx also readess optn

and Sho'4 Civeuit "’c:kn} on the H!ulf.',,le,‘e»

ovtpet  mean i3 less . DRA’

e . The Clasy; |E EREDS inpv'l’ modules are all located
in & mild enviceament at Limerick . Theretfrre,
as per 10 CFR S0.49 3 -fhey do not r¢3u5'¢
Cnvironmental qual; fication « //Owcve»') Generl
Electric hayg rOI‘founed an ewvviconmenth |
Q\Jali‘s‘cm‘“ov\ pregra=m eon the inFu"’ meduler and
the s power ;,Pfl,'e_,, The resolts of that program
are avalable at General Electric s JSan Jose
faclities.
The multiplecers | power Sogplies and thei~
€nclosures have undergone JSeismic /h/(J’OJwam:L
qualification and {,u, Satisty ail criteriq

outliaed 11 Sectson 3.10,

L20.07 -3
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QUESTION 640,01

Define the operability status of the Safety Parameter Display

System (SPDS) during ail Technical Specification modes of
reactor operation.

RE SPONSE, DRAFT

7h¢ SPDs will be orug‘koa‘l Jvrin)

all  medes ot reacto- operetion
defined in Table 1.2 ot +he
Limericl. Technicel ffcc-"‘.'c.“‘"onJ.
However Operability ot the JSPOS

’

does wnet conustitite a Limitiag
Cond: tion $o- OF.,J'.'on (LCO) becavsre
hord wired Class |E  instrumentation
13 ave:lable in the Contsl Roomm

FOV +h¢ ore,q*ﬂr S‘lpv’& ‘ﬁ\e S‘VDS

be cow e ‘mqumHe .

b4c.01 ~ |




QuesTion GYo.02

Reactor Pressure Vessel (RPV) pressure is an entry condition
for the BWR Emergency Procedure Guidelines. This parameter
should be included in your SPDS under Reactor Pressure Vessel
Control. If this process variable is not included in the final
SPDS design, provide a justification for not including it.

RESponsE DRAF—T

RPvV Pre.r.rwe (s incliled jn the
RPV contoel ds‘:r"y (Fiburt 620-07-").

GYo .oz -}




QUEsTIoN G4o.03

NUREG-0737, Supplement 1 includes Radioactivity Control as a
Safety function for which information should be available to
assess the safety status of the plant. Expand your safety
analysis report to include a discussion of the provisions made
for Limerick 1 and 2 to monitor radioactivity control.

RESPONS E DRAF_T

The Lime-ick ERFDS pronitors selected precess
and area padiaties moniters in the plant. Howeve-,
the Comf,,4¢. based syrfen with primasy
fCSF-n.r.'b.‘l.'47 for fuow'J.’nJ the frecessr, arcea,

and gstack efflvent radiation data required fo-
Radicactivity Coutrol iy fhe Radiation Meteo-ological
Monitoring System (RMMs ), A RMMS celo-
grephic  CRT with Keyboa-d s Jocated in close
proximity (within ~ feet) of the ERFDS cer
in the Control Roowmn . This provides Coulio! Reosn
pessumetl  cConcise d-’rFta,J st rcd('oac*.'u.’lly cont.ol
data i1 clese ptox.‘m-‘, te the JSPDS d«'.rflay.r
provided by fue ERFOS . A detailed discription
of 4ne RMMI s provided in  Section ILS.G .

G40.03 - |




