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PHILADELPHIA ELECTRIC COMPANY
2301 M ARKET STREET .

,_

P.O. BOX 8699

PHILADELPHIA. PA 19101
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Mr. A. Schwencer, Chief Docket Nos.: 50-352
Licensing Branch No. 2

. 50-353
.U. S. Nuclear Regulatory Car: mission
Washington, D.C. 20555

,

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

Reference: Letter, A. Schwencer to 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 subnitted in August,1984.

.
. The. reference letter also requested infonnation 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 PECO has no coordinated plans with GE, we understand
that a NBC dcsign 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 Linurick
SPDS.

Sincerely,

.DEC/gra/07168403

cc: 'See Attached Service List

8407260208 840720 0 '

PDR ADOCK 05000352 l i
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cc: Judge Lawrence Brenner (w/ enclosure)
Judge Richard F. Cole (w/ enclosure)
Troy B. Conner, Jr. , Esq. (w/ enclosure)
Ann P. Hodgdon, Esq. (w/ enclosure)
Mr. Frank R. Panno (w/ enclosure)
Mr. Robert L. Anthony (w/ enclosure)
Charles W. Elliot, Esq. (w/ enclosure)
Zori G. Ferkin, Esq. (w/ enclosure)
Mr. Thccas Ger11 sky (w/ enclosure)
Director, Penna. Emergency (w/ enclosure)

Management Agency
Angus R. Inve, Esq. (w/ enclosure)
David Wersan, Esq. (w/ enclosure)
Robert J. Sugauran, Esq. (u/ enclosure)
Spence W. Perry, Esq. (w/ enclosure)
Jay M. Gutierrez, Esq.. (w/ enclosure)
Atatic Safety & Licensing (w/ enclosure)~

Appeal Board
Atanic Safety & Licensing (w/ enclosure)

Doard Panel
Docket & Service Section (w/ enclosure)
Martha W.' Bush, Esq. (w/ enclosure)
Mr. James Wiggins (w/ enclosure)

- Mr. Tirrothy R. S. Campbell (w/enclomtre)
Ms. Phyllis Zitzer (w/ enclosure)
Judge Peter A. Morris (w/ enclosure)
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QU E.5 T rom 620,01
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Provide a description of the means incorporated in the design
to assure that the data displayed are valid.

.. __ .__ _ . _ .

-_ - _ __ _

3ESPouf E -_

..

The V cd idedton m e%od v.te d | s &c

- 1. i m e <.'c k. _ S P D3 _ is _ i el en ke I _ to the meitse d

c. c o ovg +o 9.ll G en en l Elect-:e S P DS .s . The

Summuy of 4 toe jenenc du gn .follow in) . i.s A.

___ qegros) -

h All SPDS related control parameters of the Limerick Emergency Response Facihties
6 Data System are validated parameters. Th.e validation process
generates a welghted average of control parameter signals consisting of either
en average of all consistent signals or an average of all In-range signals If
there are less than two consistent signals. The validation process generates a
validation status which defines whether the average is validated (signals are
consistent), non-validated (signals are in-range but not consistent), or Bad
Data (signals cannot be measured). If the average cannot be determined, the
valida+1cn process parameter is assigned " Bad Data" and the parameter value is
replaced with asterisks. The signal average calculated is used to represent the
Instrument readings of the process verlable unless additional compensation is
performed on the signal average (e.g., reactor power), in which case the
compensated value is used to represent the adjusted instrument reading. For
those parameters which are not directly measured (e.g. RPV tem ure and other
bulk temperatures), calculations are performed to derive these riables from
measured parameters. ,

,

|
1

G20.05 -I .
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hQUEST 100 G20.o2.

Provide a description of t'he display, its human factored
design, and the methods used and results from a human factors
program to ensure that the displayed information can be readil,y

,

perceived and comprehended so as not to mislead the operator..c
'
.

..

RE.TPOUSE _. .. . _ . _ _

9._.
The SPDS portion of the Limerick Generating Station (LGS) Unit 1

Emergency Response Facilities Data System (ERFDS) meets the NRC requirements f or
an SPDS, in that, it provides aid to the operator in determining the safety
status of the plant during abnormal .or emergency conditions. The graphic
. displays available to the control room operator are based on the Emergency
Procedure Guidelines (EPGs) Revision 2 and are formatted to give maximum
assistance in following the Limerick Generating Station Emergency Operating
Procedures (EOPs).

_

,

...
. - - . . -

T Humcn f actors engineering has also been taken into account during development of
the Limerick SPDS .to maximize the operator ',s diliFy to readily 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. Ar . rude , //,r

p=Wra.r ad co l**.r 6 con veyly corrent pm b: ch , g l-y.r u.r e
-usAou , + rends , j;m:4 indic.s+iens , ud v l:4 + ten sMas wkl% o>'e-

id e s +t e s.| h ke v,ted la the. pe e n .t GE _ E tt.t 3 displays .-

.

The human f actors reviews of the generic GE ERIS displays consisted of a static
review by Human Factor Engineering (HFE) professionals and a dynamic review
which emphasized operator integration under dynamic conditions. This dynamic
review consisted of a HFE check using a checklist approach, the adninistration
of 12_ unique simulated transients, operator / system performance evaluations.

during the transients using the Perry Nuclear Power Plant E0's and data!

. collection f or the measurement of the usef ulness of the ERIS SPDS related
displ ays.

In general the ERIS was perceived by the operators as a significant aid in plant
control during emergencies and was judged as presenting an exceptional source of

,

synthesized / centralized Information with regards to plant perf ormance.

(,20. 0 2, -|
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DISPLAY DESCRIPTION

The LGS SPDS control room displays present the f undamental information needed by
nuclear. power plant personnel to respond to an emergency. Using standard
alphanumeric keys and f unction keys at the graphic display console (GDC), the
. user can manually select displays f or viewing on the cathode rey tube (CRT).

: The displays available at each GDC consist of:

# of DIsolavs

a. Rector Pressure Vessel (RPV) Control display 1

. b. Containment Control display 1

c. Critical plant variables 1

d. Two-dimensional (2D) plots 9

e. Trend plots,.and 10

_
f. Validation status displays 11

,

[
p- |Thesedisplaysproviderealtimedatawitharephasisonshowingthecurrentplant

' -

status and recent trend history. RPV Control and Containment Control displays. -

are keyed to the appropriate LGS E0Ps. . The Critical plant variables display'

shows all of the LGS E0P entry conditions. Trend plot displays contain .
_

real-time digital Information, but their overall emphasis is to show the most
~~

recent trends. 20 plots present the limits defined in the LGS E0Ps which are _ _
curvec showing the relationship between two parameters. Validation status
displays supply an evaluation of plant control parameter signals.

,

k FiS u <c.5 (o20.02-I %o g (, 20. 02.- (, a.re black and
w, Wh c.e Pir r of re e rcJe r fa. fM dup /ap . 6.c 6

display shows the color gun status, date and time, and the RPV/ containment 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 each display.
The current calendar date and time of day (expressed to the nearnest second) are
:shown next to the color gun status Indication.

; _ _ ,

f The RPY and containment alarm status Indications are shown next to the display
title on upper left-hand and right-hand corners (respectively) of the critical
plant variables,' trend plots, 2D plot and validation status displays. The RPV
Control display hu only the containment alarm Indication, and the Containment-
Control display he 'only the RPY alarm Indication.

#

Each status is determined from applicable control parameter
' process Iimit and event statuses.

620.02- 2.
_ _ _ _ _ _ . _ . . _ _ _ _ .___ _ _ __.__ _ _._. _ ..
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DRAFT
1. RPV CONTROL DISPLAY

This display provides control room operators with the primary plant
Information required to execute the I.GS EOPs' developed from the RPV Control
Guideline. This display is not intended to
personnel or personnel whose emergency re.sponprovide information to unlicensedse f unctions are not defined by the
E0Ps (e.g., engineers, supervisors, or management), although these personnel may
certainly utilize this display for detailed plant status Information. The RPVControl Display is shown in Figure (,20.o2. -l .

1.1 Event Tarcats

There are four event targets on the RPV Control Display. They give the
.- status of the following " events".

a. Groun isolation Has a demand for isolation occurred and has the
required isolation been successfully completed?

b. Safetv Relief Valve ISRV)s Ig any $ W ope n ?
..

c. Main Steam isolation Valve fMSivir is a MSly closure signal present--

and are the MSIVs open or shut?

d. Scram ' Has a scram been initiated and have all control rods been f ully
. . inntes ?

! The event labels and color coding for border and text Indicate event status ~_,_

of "inactlye". " safe". # caution" and " alarm".
. [="3 pem:

1.2 control Par - ter Trend Plots -
>

Each control parameter, as defined by the EPG, is presented in a trend plot
mini-display consisting of a time history data plot, bar graph, and digital

.

readout. Control parameters for the RPV Control Display are RPV water level,
pressure, reactor power, and RPV temparature.

The horizontal scale of the time history data plot for all control
parameters is the most recent ten minutes.

The bar graph and digital readout are used to highlight and pinpoint the
current value or-the control parameter. The color of the bar graph and border
around the digital readout reflects the control parameter validation status.

A trend line tracks the value of each control parameter, and its color
coding Is the same as that for the bar graph. Whenever the trend line goes offi

the vertical scale, it appears either 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. Function keys allow the operator
:to rescale the plot.

| (,20.o z - 3
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1.3 timl+ Taas

A control parameter may have up to five limit tags associated with it,
each corresponding to a process limit identified by the LGS E0Ps. Tabl e (,2o.o2 -1
lists the limit tags which are associated with each of the trend plots on the
RPV Control Display. The process limits are of two types: dynamic limits and
control parameters and, therefore, may change with time. Static limits are

limits which remain constant with time. In addition, each of the two types of
process limits f all into two categories upper limits and lower limits. Upper
limits are limits which alert the system user when the limit is approached or

lower limits are limits which alert the system uers when
exceeded from below}hed or exceeded from above.The process limits further

-

the limit is approac
belong to two classess alarm limits and permissive limits. An alarm limit
Informs the operator an operating limit has been exceeded, whereas a permissive
limit lets the operator know when an action is capable of being performed (e.g.,
100% Bypass Value).

__

The process limit status is indicated by the color of the limit tag border.
For permissive limit tags, the border colors indicate " inactive", " active", or
bad data / data not measured. Permissive limit tags are " active , when theu'

control parameter equals or exceeds the process limit and " inactive" otherwise.
For alarm limit tags, the border colors reflect " safe", " caution", " alarm", or
" bad data / data not measured." Alarm limit tags are in the " alarm" state when the
control parameter equals or exceeds the process limit, the " caution" state when
the control parameter approaches the process limit, and the " safe" state if not
in the " alarm" or " caution" state.

A line (tall) connects each limit tag to the bar graph at a point which
corresponds to the value of the process limit. Limit lines are presented with
trend lines to track the value of dynamic limits associated with the control
parameters. Color coding for the limit line (tall) is the same as for the limit
tags. Whenever data for' a limit line is bad or not measured, the limit line is
not pIotted.

2. CONTAINENT CONTROL DISPLAY

This top-level display provides control room operators with the primary plant
Information required to execute the LGS E0P developed from the Containment
Control Guideline. The Containment Control display is shown in Figure (o20.oz-2.

2.1 Event Taroets

There are event targets on the Containment Control Display. They give the
status of the following " events".

a. Group Isolation (see para.1.1).

b. Safety Relief Valve (SRV) (See para. 1.1 ).

c. Scram (see para. 1.1).

The event labels border and text are color coded to indicate event status
of " inactive", " safe", " caution", and " alarm".

(,zo.oz - 4
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DRAFT2.2 Control Parameter Trend Plots

Controf parameters plotted for the Contalnment Control Display are
containment level, drywell pressure, drywell temperatures, wet-well pressure,
suppression pool temperature, and suppression pool water level. Except for the
drywell temperatures, all containment control parameters are validated
parameters. The trend plot description is the same as given in Paragraph 1.2.

2.3 timl+ Tags

~ As on the RPV Control Display, limit tags re associated with each of the ,

trend plots on the Containment Control Display. The limit tag description is |

the same as given in Paragraph 1.3. Table Ists the Ilmit tags which are
'

associated with each of the trend plots on the Containment Control display.
1

1

_ . . -

3. CRITICAL PLANT VARIABLES DISPLAY

This top level display provides the control room operators, shif t supervisor,
TSC supervisor, and emergency director ulth the the status of the critical
plant variables, which are the variables controlled by the LGS E0Ps.

The Critical Plant Variables Display (Figure @A10.w3)is an image of the plant and)

presents two types of E0P Information control paraneters and their limits, and
event Indications. For each control parameter, the current digital readout is
shown with the upper Ilmit above and/or the lower limit below. The label and
color coding for each digital readout, limit tag. and event Indication are
identical'to the corresponding digital readout, limit tag, or event Indication
In 1he RPV or Containment Control displays.

. - - - . .. . . - . -

4. TREND PLOT DISPLAYS (o20.06 U)
Trend plot displays are available for all control parameters. A typical
Limerick trend plot display is shown in Figure Each trend plot consists of a
time history data plot, a bar graph giving the current reading, and a digital
readout. Limit tags and limit lines are also supplied. The bar graph, digital
readout, limit tags, trend IInes, and limit IInas are as specifled for the
control parameter trend plots and limit tags in the RPV or Containment Control
displays.

DRAFT
(,20 . 0 2. - 6
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ThsTh3 horizcntal pict scale for all inputs is the cost rcesnt thirty minutas.
plot displays include

Reactor Pressure Vessel (RPV) Water Level

Suppression Fool Level *

Reactor Presssure Vessel (RPV) Pressure

Reactor Power
. _ ._.

Reactor Pressure Vessel (RPV) Temperature
.

Containment Water Level

Drywel1 Pressure

Wetwell Pressure

Suppression Pool Temperature
_.

Drywell Temperature
~

5. 20 PLOT DISPLAYS

These lower-level displays _ provide operators in the control room and plant
engineers in the control room and TSC with plots of the two-dimensionsal limits
defined in the EOPs. These limits are also presented as limit tags on the RPV
and containment control displays.

There are eight dynamic and one static 2D plot displays. A typical LGS 2D plot
is shown in Figure Each 20 display consists of an x-y plot with a forbidden.

region and a historical track, and digital readings of the current values of the
dependent and independent parameters. Color coding for digital readings of
control parameters is as specified for the RPV and containment control displays.
The forb!dden region appears on each plot as cross hatch, and the historical
track is the curve which continuously tracks the values of the two parameters.
The cursor at one end of the historical track represents the current plant
status ar.u is color coded the same as the limit status. The 2D plot displays

; - inctade
|
|

Suppression Pool Load Limit (dynamic)
Heat Capacity Level Limit (dynamic)

|.
Heat Capacity Temperature Limmit (dynamic)

Primary Containment Pressure Limit (dynamic)
Primary Containment Design Pressure (dynamic)

Pressure Suppression Pressure (dynamic)
Maximum Core Uncovery Time Limit (static)
RPV Saturation Temperature (dynamic)

Drywell Spray initiation Pressure Limit (dynamic)

(p20. 0 2, - (p

!
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6. VALIDATION STATU5 DISR.AYS
'

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 list each Instrasnent that<

- supplies a control parameter signals Indicate if the instrument raw data value
is within its calibrated range; compensate Individual signals if appropriate;

- present the compensated value; Indicate If these values are consistent with each
other; and average these values for a final value, with weighting factors if
appropriate.

f

. The upper right field of the disple.y presents the final averaged value, plus
indication if that value is compensated and/or validated. The color coding of

_ the read-outs are consistent with the control parameter trend plots in paragraph
1.2 typical LGS SPDS validation display is shown in Figure ,The validation

_
displays include

.

_ Reactor Pressure Vessel Level _L
~bReactor Pressure Vessel Pressure *

Reactor Power

Reactor Pressure Vessel Temperature

Drywell Pressure

Dryweli Temperatures
,

Pool Level

Pool Temperature

Reactor Core Flow
~

Containment Level
_

Wetwell Pressure

.

w-

, _ , , , . "*'*

(,2 0 . 0 2A

,

|
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TREND PLOT LIMIT TAGS FOR RPV CONTROL DISPLAY

CONTROL PARAMETER STATIC LIMIT DYNAMIC LIMITS

RPV Water Level Trip Hi, Scram Lo, TAF None

RPV Pressure SRV Lif t,100% BPR* Pool LD, Heat Cap

Reactor Power APRM DNSCL None'

- - - - - - RPV Temperature None None

# indicates a permissive limit

_ DRAY _
- - - . - - .
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CONTAINENT CONTROL DISPLAY TREND PLOT LIMITS

c0NTROL PARAMETER STATIC LIMIT DYNAMIC LIMITS

Containment Level Design None
--~~ - DW Pressure Oper HI None

_ . _ Wetwell Pressure None Maximum. Design, Pressure

Suppreston, Spray
^

DW Temperature Design, Oper HI RPY Sat

Suppression Pool SCRM Temp, Oper Hi Heat Cap

Temp.

Supp. Pool Level Oper Hi, Oper Lo Pool LD, Heat Cap

_ DRAET-

_

4,., .,, ..a-e.- . - -w -

.m_i
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MUEST: 0D G 20 . 03

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

DRAFT,_

The Ve<;(ic.diaw a ,4 Valtdd;.n Poya, use d i , 1pe de sa loy,,,e.cf

, ol %e L ;me<. e k SPOs ;., ide 4:enI to the. Ly.m

g e ne <;ea lly used So< all GE supplied S PDS J,

The me%ds enyloyal M +6e Ve r: 4:< di.n aJ Va lid <4;... (.v i v)

f o cedoves e nsv< e that hoe L.imericle SPD.C u:ll have

"2 c I om .. 9 =' d C h* 's.c. le? is i: s- .. ,$he l

- that it is required to provide ar.d that the f unctions perf orm correctly. The
review and testing processes are designed to identify probims or weaknesses in
the design requirments, the design, and the impimentation of the design, and
to correct those probims and weaknesses.

The specific V4V plan identifies quality audit points (QAPs) along the Lic.edck. Jpp.t
development path. Theso QAPs rango from perf orming specification reviews to
code walkthroughs to several levels of sof tware and system testing. Heavy
emphasis Is placed on achieving independent V&V, that is, mploying reviewcrs
and testers who have not been directly involved in the design.

Major V&V milestones consist basically of preparation and review of design
specifications, coding and review of coding, development of tost plans and
proceduros, conductanco of tosts and review of test results. This V&V procoduro
is not only sequential but also Iterative. Results which identify areas
requiring correction are used to modif y tne design or f urther define
requirements in order to resolve concerns.

The review of specifications is accomplished by the reviewers documenting
comments on a controlled issued document during the development of these
specifications. Each co-wr cust be resolved by the responsible engineer to
the satisf action of the reviewers prior to tho issue of any document. The
testing phases produce test reports which show any discrepancies between
expected and actual test results, these discrepancies hwJ f be resolved by the
responsible engineer of the design group and the test repeated.

By perf ccming the VaV procedures a systematic and structured method is
implemented to insure that the correct f unctions are provided and that the

| f unctions provided are correct.

G 7 co , o 3 - ; l
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Q UES 7tod (,20.o4

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

,ggh heen kitbes Y yb
cef us^ * 4 8 *F $ OM *i' *(2.ES pous E 3 *

,,,

*it E W D 5 is a contralized, integrated systein whl' h perf orms thec
process monitoring and calculations defined as being necessary for the ef fective
evaluation of normal and emergency power plant operation. The ERFDS aquires
and records process data including temperatures, pressure flows, and status
indicators. This data is then processed to produce meaningf ul displays, logs,
and plots of current or historical plant performance and presented to plant
personnel in the plant main control room or other user definable locations.

The ERFDS can be functionally divided into major functional groupings which
perform definable functions. These functional groupings are:

Main Processing Functions - performs f unctions entalling basic dataa.
manipulations and preprocessing,

b. Han Machine Interf ace - performs the function of interf acing the human
with the ERFDS.

c. Data Acquisition Functions - performs data acquisition and plant
process instrumentation interf ace.

d. Translent Ru.,Ju.s a.a _ tholg.s .Fmk.., - re f.w a u ty.ru
logging. Plotting and recording functions, 3

e. Real-Time Analysis and Display Functions - performs all functions
required to produce displays including display building and dynamic
display processing f unctions.

,$2DS Recufrements

The following summarizes the requirem' nts given in Section 4.1 ofe
NUREG-0737, Supplement I and generic design implanentation chnracteristics which
aro fully applicable to Limerick,

a. " Displays shall be available..."

- Reliability has been designed into the ERFDS by providing
redundant and validated signals.

on-line failure diagnostics,

processor backup.

use of qualliy components.

" Provide concise displays of critical plant variables..."

- This requirement is met by all top level displays discussed in the
g.o e to question 620.02 (Figures 0 2o.o t-s , 6 2o.e z-z, oa c ze..z 2 ).

(p2D.04.-I
_
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b. " Continuous display of SPDS parameters shall be located conveniently tothe control room operator... "

Ass u v a Ybb |b ='tThe. ins fa' iled GR FDS Con f 3 s e s l'io n

re $s: eme# will be. vn e + .

DRAFT
Lo 6@Fbs 3 ta pk; <. d:sy ry con s oles areI loeded

in L+he._ L :v er:e sa. _ Costi.I Room . Thes<. co r ter
_

p<out}e c on 4:n voas d:s play e4 SPDs pam -se4e<.r. _.

O*c E R.F 0 S conso Ie is foee+ed a d j ac. e.d to,

-. N pro ce.s3 compshe C R.T c.on. role. a n d is - . . . .

. by be. , Se.M%c h t'do<.c o n v e.n ie n+. . hor. . us e. f
'l'h q, .re c e4 d E R F D.T confoIe is i.a A C entra./

|.o.c s k io 1 - _ Q m d .. is . C.on ven|enY ]or- VJ e A ._ t h e- _f
.. _- lenter Se<c ko? - Ope < dor. --. . - ---

..- .- .

'
.

rt"The SPDS shall be suitab!y isolated from... safety systems."c.
-

~ Yh:s Conceen |.s a'd4resje.d ;.1 fhe ee;po.oe. +s 9ved o., (o 2o. . o 7.

d. " Prompt implementation of SPDS...Information."
The .s e .e J ia. fe- ls ^t ,y em ,+ tran af tw & is e .'c e Z P D.C . is
Pvise l. :n +w resp .se. to 9.r e s tin., G 2 0. o s, . The.

fj p ,<4me h inctoJ,c ik E R.FD Jee

bases ugon sie. 3 u s% u w f el inwas

A/ UR.EG - o r % .o

e. :"The SPOS shall be designed to incorporate accepted human f actors
. principles..."

<<>p e -s e to 90es h 6 2C '' 2- -Th s ca.,eers is a44<essed in &_
,

lo 2 0. 0 4 - 2.
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f. ihe minimum Informat,lon to be provided shall be sufficient to provide
information to plant operators about "

"(l) Reactivity Control"

1 - Reactor power is one of the EPG control parameters. Its
control is addr.essed by the RPV Control Display which includes
the reactor power trend plot and the SCRAM event target.
Expanded trend Information is also given by the full page
reactor power trend plot.

. - - , .

"(II) 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 providas trend and value Information for these
._. parameters as well as for RPV temperature when the reactor is j

shutdown. It also provides event targets (e.g., SRY, MSIV).
- Expanded trend Information is also given by the full page

. trend plot displays.
'

"(Ill) Reactor coolant system in te.3 riff"

- A breach of the reactor coolant boundary would be evident by
_

.the reactor and containment response (the Iatter for breaches
In the primary containment). The initial alert would be
evident on the Critical Plant Variables Display and/or the RPV

.

Control and Contalnment Control Dispiays. SuffIclent
Information to mitigate the - conse.gn 4u ef a reactor
coolant system breach in accordance with the LGS EOPs is given
on the RPV Control and Containment Control Displays through,

Indication of RPV water level, RPV pressure, SRY positions,
drywell temperature, and drywell pressure.

_ . _ . _

.
% u.~, 9.<

DRAFT *
Th).1 concem i.r Addaned M O' f*sfone $-

$ 9e s +io n @. o3 .

"(v) Containment conditions"

- Trends and values of containment control parameters and event
Indications that affect containment conditions'(e.g., SRV

, __

.open, Isolation valve closure), are given on the Containment
~ Control Display. Key too level Information is given on the

f Critical . Variables Display and expanded trend ~lnformation on
.the full.page Trend Plot Displays.

'

;;

G20.04-3
:

!s

~

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



' '

. .

: *

. , .

Qu esTio rd (,20.05
.

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

- -. .- _ - -. ... --.--- -- .- - - - - - - --
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RES PouS E . .-DRANT
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QUES TI00 b20.oG

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

.

RE S poo.s E.

DRAET
,. - - ... - - ..- ... -

fuII imp e men fe+lon eS kThe .se hedule So, l i

L ime<;<.k. Eme<y ey Resgo.,se Fae;I; ke s _% +g S .rfem
__y

_ _ _
{ E R.Dfl _la_prov!Jed .below. . . _ . _ $ _

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

Ae &;ul Fy C o.-pla+:.n Da+e

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

l. ILr1w te 3n.st nIed Ls L weJ - . . . Sep}ede.c LS, /99L..

2. %+:c SPbLdisplays. MailsMe . . - . Zeyfembe< 15,1994 .

in Canbal 12eo.n , Tsc ad E0F -. .

3. Co,+,o I 12 . m ope,s+or % ;niny sep+emba, ic,19eq

4. So % e<e de hv33 ;<3 , \/<ltJJia-, Feb r~y is,19ss
L+;,3 and Acecy a.,ee khayf

5 SPDJ Dis gleys Fa-chum a l March I, 1985

6. Re5. Gv;de I.8J Pan.nefe- Ape;l I, 1995

Dis yIa.ys Fu., e+ie- a l

(> 2 0 . o G - |

L



. .mm - . . - = , -

| :
?y. . . .

casa a.A DRAFT
' ~

Provide the following information for' isolation devices between
the.SPDS and safety systems:

_

_ . _ . a. For each type of device used to accomplish electrical
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 maxiinum voltage / current to which

. _ _ . _.. the device could be exposed, and define how the maximum
voltage / current was detennined.

' ' 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 other faults wera

._ . considered (i.e. , open and short circuits).

d. Def.ine the pass / fail acceptance criteria for each type of
device.

Provide a comitment that the isolation devices compl. e.
with the environmental qualifications (10 CFR 50.49) yand
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, Connon Mode and Crosstalk)
that may be generated by the SPDS.

RESPoerE.

Isolation for Class lE SPDS signals connected to the Limerick EREDS is provided
tu analog and digital input mo&les designed with erHc I ci-cutt-

J.re t < fle n ~

'1he Limerick input mo&les are idential to those used.

'in other SPDSs supplied by General Electric. 'the input mo&les have been tested
generially for electrial isolation, enviromental qualifistion, and seinic
qualification.

'

(,20.o7-1
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Sa<4.s 4., cl and -f ok Qu es-I *c n lo20.01 a*e

scheduled +o he a.ddiessed el;< e c.+ I in the y en e,tey

rev le w eb G en cal Elect <:c 's E Els . Pa ts h,c and e

os c Add <crsed below .

DRAFT
b. El he- f a<e used do is ola+e the inp4sof c co u ple<3

C la ss lE , f-c , *Ae Cla r.i lE
_ _ to ERF DS , whic b 15 non.

insN<vmen+ loops wk:ek p< ovide fl, e inyd slynals.
pad ol +he ERFDs inpdThese - Elbe- cy +;c cou(lers a<e

m o du les . , wh ch are Class / E. They o<t

.moun+ed in pane.ls %+ c m +r tn cables and. input
ovf d cabley one divis io n . Them odules s-f on l f

ham +he in po+ medule is a. f;ba, op ;e. c st,\e w hjehp

.muf f:plexe,- in. a seger fe pan./c.on n ects. to a.

wk;ch , in +0 <n , is c on.see.f e d via. }|bec opf:e. cable

to the comysie< sys4ca , in the. Tech stce l Suppo f

C e n4e < - Ale -fa:lv a c. of +he ERFDS Can be

re fle cket haete I.,4 a +he safety sys+e-s th osy h fhe

4:he< op &:c c a.bl e' hecause +he erbte , wh:e h is <+

\ en.s f seve<al fee + lo.,3 and vsvally much lo sy ar,

f pterl . d ielectric beesh down value of I.'lx10'has a. y

vo I+s per inch. '{here is no cred:ble vol+<3e. ce

c o < < e nt wkich can be g eneerled ellhe- En lh e. n on C less IE

mvIfy exer.s c< +he comp ee m ain [es,es tah:e h cqnl .

d

6 <eak d.~n 4He 4:he- op +:e ca6|e an d c ause -fs:Iv<e e+

+ 4 e. ;np.+ m o dales .
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C. The,e i, nc ,, _ ; ,, , , e< esi gge ta,, v e,s e m ese

Sa I+ wk:t4 re q v ;<a s syee;(ce. tes +:,,3 Th i., i.s

: he es us e -t he o 0+ p A of -th e ingo t module- i.c $;be,

Clnss IE d e vice i.s /cc<. fedk and 4he nonop ; <. y

,sey er Je enclo sa. e. Sep e<s.+ed. by severalin a

feeA. Th :.s confiaes+on also r e n d e<.r open3

S or 4 ci< ca tk tes + ny9nd h on .+he vnsl +:p ex e,.l

o v+ p ., + rn can ins ess .l

DRAET
e- The Class !E EM~ DS input modoles n'e . s.l I loesJed

vntt& e n utie.,an en4 et limes: ele . Th e<e fue,,in o.

o.s per 10 cpg so.t49 , + hey do no+ r e 3 v ;< e_

C n v ir o n en en+a. I e} v sli 4:es.4to n . Nowe v e < , Crenent
,

Glee.1 r:e . ha,r yerfoi~ed en enu;<on me 5.1

qualiS:ca.4:en p<o y a.n on the. inpu+ rne daler and

+h e;< p ow e< .ruppite,r . The results of +6n4 proy< ~
a<e. a.o a.;I a.s s e a+ Genena EIeesate 't San %e

fr e:li ties.

f owc / .say||es and +hei-The n l+: pie e<.rs ,

en closure s h<ve un dergon e se is mic. |hy <o dy na ,:e.d

a,I I c s: fe<:s.G u sti +;c dion and $sily S*f|tSf
ovklined in Se c.4:e n 3 .10 .

620 07-3
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D U ES Tto M G40,08

Define the operability status of the Safety Parameter Display
System (SPDS) during all Technical Specification modes of
reactor operation.

Re seows e. DRAF"T
. - - ,.- . _ _ . . - .

-

-

be oferska.,sI deeinyThe S PD.T wiil

.

.All med es of r e n c.+ o- ope <(+ to n

cl ef:neA . in 'l'a bl e. 1. 2. 4 fbe.

S e c t S;cr4 ton.r._l ime<tci Te e.hn te l
'

pt

Ne w eve 9 op e e hit; Fy c,4 % e. SPOS

does ro+ c.on.cliht< L;-;R9a

?*AdiNion for O erd:en (.L|C O ) be e s v.r e-f
ha J werel Cla.n 1 E in.11~~ed +/en

; is av a:I a.ble. in:" %e C on4-ll__ J2com

for . fk e. opersfer show/d fke 5705
be co- e inopera.ble .
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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.

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

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

_ _ . R E S 90 MS E. _ _
_-DRAF;T

_

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

RPv geno e is acua ;,, ne
_ R P\l. conbl desplay (, Fi u,c. 6 20 . o z. - t ) .3
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Q V ESTsOA) (o40.0 3

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. Expar.d your safety
analysis report to include a discussion of the provisions made
for Limerick 1 and 2 to monitor radioactivity control.

DRAFT ~-

u eme, s

The L.im e. e k. ERFDS p on t 4 ce.t .re leefe d pr e> c e.rs

and are n , ysd: s.Aten r>,oni+o<,r in 4he pla, + . //ow e.,,,.,
lhe. .co ,pv4e. h a.s ed s yrf e- w:% fria ,a, y .

for _ fiev.:d , y |he _ fcoce.rr,<espentilotli4y; i a <e an_

oed stsch. .e49.lven+ redt 4 cow dr4r. regviae I fo-
, Rad:enctivit.y C.4+<o I ;, 14 c. P .J. =4<o , . Nete.../,3 c.li

S ., + e n ( R.M M.T ) . An _ QMML colo -M on:+0 ty y

9 < y 4 sc. C R:r' talkk Keybos d is Ic e.r+e d in close.

f<o xim i ty ( tailbin " (, feef) ef A ERFDI' C t.T

in 44 e. C o n +e o I R.oo m . Thi r f <o v|de,r Conf,.I Room

clrplay.r eN tc.dtcschtvilfessun.*ti c on c t.r e y c.on +-o l

d ske. in c l..re . pros.i~;ly +a he SPOS dtryay.tl

p<ou ide 4 by {he. E R. F 05 A 4 s +s|I c.d. dtsc<:p} ion

of he P.HH1 i .s prov ide d in . Sc e.4 to n Il S'. G .
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