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Section 9 provides a summary of the Waterford SPDS compliance with the
requirements of NUREG 0737, Supplement 1. Each of the requirements and

subrequirements are addressed with a reference to the appropriate sectio
)f this report.

[he implementation of SPDS has been reviewed against the Waterfo
SER and draft Technical Specifications. It has been determ
implementation will have no adverse impact on the safe oper
existing instrumentation and equipment. Nor will the additi
affect any FSAR analyses or Technical Specifications. On the contrary,
SPDS is expected to provide a positive enhancement to the control room,

increasing the operators' capacity for dealing with abnormal situations.
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The internal point ID provides a unique and identifiable address for each
point ID. The internal point ID should be used as a reference to a point
whenever a possibility exists that a point may be redefined or relocated.
The internal point [D is obtained by hashing the nine-character ASCII point

ID. The forward link contains a pointer to the next entry with the same
hash code key.

The pdf control word contains a point ID's pdf#. The pdf# is assigned to a
point at data base generation time and is used to index through point data
base files. The pdf# provides the quickest route to the point value. The

pdf control word also indicates time, quality, precision, and storage
format.

The point transfer address contains the relative address of the point ID's
value. The point ID's value must be core resident.

Each point defined to the system has an entry in the PRXPTADR file. The
PRXPTADR file resides on the bulk memory unit. The pdf# is a bias into

this file. Each entry contains a point ID's transfer address anc raw data
buffer address.

Point IDs to be cyclical processed have an entry in the Core Transfer
Address Table. The Core Transfer Address Table contains a point ID's
direct or indirect transfer address to point value. An indirect transfer
address provides linkage to alarm queues and dynamic CRT display queues.

CYCGEN is the CPU 2 activated task that allocates the various files which,
when combined together, define all the attributes of the data base at the
time of the restart of the PMC. This program provides the interface
between the functions of PRXEDIT and CYCLOADR.

The Cyclic Processor Generator (CYCGEN) program is provided to convert the
PRXPDEF records generated during data base point definition to cyclic data
records. The cyclic data records define the individual point processing
sequence, and then spread these records as evenly as can be allowed over the

120-second cyclic period. The functions of the Cyclic Processor Generator
program are as follows:

. Ensures alignment of data used as sources for special

calculations and cutouts.
Provides a more balanced CPU 1 loading (relative to not having
this attribute) for cyclic processing throughout the two-minute
period of cyclic activity.

Generates point processing records and data files necessary to the
cyclic processor activity.

CYCLIC performs the conversion of Raw Data Base information into
Engineering Units, compares and sends alarm messages based on limits
defined during data base initialization, and places the converted values
into the Engineering Units Data Base.

19
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Historical Data Base is sized to hold 14 hours of data. Thus, when the 2
hours of pre-event data plus 12 hours of postevent data have been recorded
on the Historical Data Base, the Historical Data Collection Task activates

the Archiver Task and begins recording data in the Two-Hour History File.

The Archive Real/Historical Task can be activated by the SPDS user or computer
operator or automatically by the Historical Data Collection Task.

Automatic task activation of the Archive Historical Task by the Hiscorical
Data Collection Task causes a prompt to be sent to the computer operator
requesting a magnetic tape to be mounted for the purpose of archiving the
14 hours of data while data is being recorded in the Two-Hour History

File. The Archive Real/Historical Task is activated by operator request.
The task can provide magnetic tape archival of data contained on ~ither the
Two-Hour History File or the Historical Data Base. The computer operator
may specify that the archived data be stored at reduced time resolutier.
All data stored by the Archive Real/Historical Task may be _eid by the
Retrieval Task. SPDS user or computer operator commands cause this task to

read data from the magnetic tape archives and write it into the Historical
Data Base.

The Collection Information Task is activated by a computer command. This
task reads header information from either the Two-Hour History Fiie or the

Historical Data Base. A display defining the points that are collected and
the time interval between records is produced.

3.3.1.2.2 RGS

Computer operators use editing facilities common to the PMC to «<reate Report
Descriptor Files. This file contains commands that detinc the repcit
contents and format. A command is entered through the PMC operating

system, and the Report Compiler is activated. This Lisk reads the Report
Descriptor File and verifies that the report generation commands are valid
and consistent. Any errors are reported to the operator. These error
messages describe the report generation command that caused the erroi. The

operator must use other PMC programs to edit the Report Descriptor File and
correct the errors.

If no errors are found, a Compiled Report Descriptor File is created and an
entry is made in the RGS Directory File. This file is structured ‘o
minimize the processing required by the online report generator tass. .

After the Compiled Report Descriptor File has been created, the repor. may
be activated. Commands entered through the MMI activate either the
Real-Time Report Generator or the Historical Report Gemerator. The
Real-Time Report Generator verifies that the menu parameters entered by tae
operator are correct. Any errors are reported to the operator. If no
errors are detected, the operator-specified Compiled Report Descriptor File
is read. The data specified in this file is read from the Converted
Engineering Units Data Base. This data is formatted as specified in the
file and the formatted lines are spooled for output to the specified
device. If requested, a cross-reference showing the point description
corresponding to each point ID is also printed.

The Historical Report Generator performs the same functions as the
Real-Time Report Generator except that the report datu ‘s retrievd trom

the Historical Data Base instead of from the Converted Engineering Units
Data Base.
22



3:3.2 Color Graphics System (CGS)

CGS is a group of tasks for the editing, displaying, and data field
refreshment of CRT displays originated by the computer providing SPDS. CGS
superimposes a dynamic foreground of information upon a static screen of
descriptive information. The dynamic data is retrieved from the Converted
Engineering Units Data Base. CGS is able to perform a limited amount of
togical decisions, particularly the conditional display of data or

symbols. CGS is also designed to provided one-dimensional bar graph
representation of a data base value within two limits described at the time
of the creation of the display.

CGS 15 & commercially proven software package that has been adapted to
operate in the hardware environment which makes up the PMC.

2.3:3 QSPDS Communications

The GSPLS (described in FSAR Appendix 1.9A) processes, among other inputs,
the inadequate core cooling information. The QSPDS Communications program
interprets a package of data being transmitted by the Class 1E QSPDS via an
optically isolated data link. This program converts the data format sent
by the QSPDS to one which can be placed into the PRX format-Converted Data

Base. The SPDS display values provided by the PMC are dependent upon
receiving data from the QSPDS.

In its transmission to the PMC, the Class 1E QSPDS System provides status
(true or false) in the third byte of each message packet. The various
messages used by QSPDS Communica..ons Software are:

FAILED SENSOR
DATA OUT OF RANGE
SUSPECT DATA
QSPDS TROUBLE

These messages are logically compared to determine whether a point is GOOD,
SUSPECT or BAD. A GOOD value would result from a message which has none of
the four messages set to the active (true) condition.

A QSPDS point ID value will have a SUSPECT quality if the following
combinations are present (true):

QSPDS TROUBLE
SUSPECT DATA
QSPDS TROUBLE and SUSPECT DATA

A QSPDS point ID value will have a BAD quality if the following
combinations are present (true):

DATA OUT OF RANGE

DATA OUT OF RANGE and QSPDS TROUBLE

DATA OUT OF RANGE and SUSPECT DATA

DATA OUT OF RANGE and QSPDS TROUBLE and SUSPECT DATA
any time a FAILED SENSOR MESSAGE is present (true)

23



3.3.4 Radiation Monitor System Communications

This program interprets a package of data being transmitted by the

Radiation Monitoring System (RMS) via a data link. This program converts
the data format sent by the RMS to one which can be placed into the PRX
format-Converted Data Base. The SPDS display values provided by the PMC are
dependent upon receiving data from the RHMS.

. P L SPDS Calculation Software

In order to reduce the potentially large number of data values to be
presented to the user of SPDS displays, a preprocessing program is
implemented. The preprocessor performs a summary function on various
combinations of point IDs, and places the results of the function into a
PRX Converted Data Base location. The CGS program which provides the SPDS
displays to the user is only able to retrieve dynamic values from the
Converted Engineering Units Data Base. The pr:processor does not feed CGS
directly. Nor does CGS depend on the existenr: of the preprocessor to
display data. CGS is able to use data base vaiues processed by any program

stuffing the data base (e.g., CYCLIC, CE NUCLEAR EXECUTIVE, and QSPDS and
RADMON Communications).

The analysis made with respect to parameter sel.ction dictated the limiting
conditions which should be considered for reactor operations. Since
several pieces of data of equal value to the operator are available froa
the Converted Data Base in a number of cases, the preprocessor provides for
the mathematical averaging of a list of values. Ou some occasions, reactor
operators should use the most limiting value of a group of dati items while
making determinations. Therefore, the preprocessor provides for the
determination of a maximum or minimum value of a list of data ralues.

The preprocessor will only consider point IDs whose quality i either GOOD
or INSERTED and adjust itself accordingly when performing AVG MAX, or MIN
operations on groups of data. If the preprocessor fails to fin' any GOOD
or INSERTED qualities in its input grcup, it will place a BAD quality tag
in the data location for the result along with a non-displayable number in
the value location.

3.3.5.1 MIN and MAX
The calculation being performed to determine minimum can be summarized as:
C266nn .LE. (ptid-1, or , id-2, or ptid-3,...., or ptid-N)

"N" is a function of the size of the input file. Point IDs whose quality
is neither GOOD nor INSERTED will automatically be deleted from
consideration at the time of this operation.

ihe calculation being performed to determine maximum can be summarized as:

C266nn .GE. (ptid-1, or ptid-2, or ptid-3, ...., or ptid-N)

24



"N" is a function of the size of the input file. Point IDs whose quality
is neither GOOD nor INSERTED will automatically be deleted from
consideration at the time of this operation.

3.3.5.2 Rate of Change

The calculation being performed to determine the time rate of change of a
data base value can be summarized as:

ptid=1 (at t(1)) minus ptid-1 (at t(0))
C266an =

t(1) minus t(0)

The difference "t(1) = t(0)}" is nominally 1 minute for these calculationms.
Point' IDs whose quality is neither GOOD nor INSERTED will automatically be
deleted from consideration at the time of this operation.

3.3.5.2.1 Interpretation of Rate-of-Change Value in Conjunction with the
Bar Graphs

The value provided for rate-of-change is intended to be used in conjunction
with the bar graphs provided on the trending displays of the SPDS display
group. The bar graph will indicate the value of the parameter with respect
to the measurement range provided by the PMC. The rate-of-change value
will give a numerical indication on whether the bar is growing or shrinking

and how fast this growth is happening. This arrangement makes maximum use
of the PMC hardware provided for SPDS displays.

3.3.5.3 DIF

The preprocessor calculation performed to determine the difference between
two point ID values can be illustrated as:

C266nn = XSSSnn(1) minus XSSSan(2)

If either one of the "XSSSann" point IDs are not GOOD or INSERTED then the
calculation of the related "C266nn" will be skipped.

3.3.5.4 AVG

The preprocessor calculation performed to determine the a f a group
of point ID values can be illustrated as:

(XSSSnn(1) + XSSSan(2) + XSSSan(3) + ... + XSSSan(N))
N

C266nn =




"N" is a function of the size of the input file. Point IDs whose quality
1s neither GOOD, nor INSERTED will automatically be deleted from
consideration at the time of this operation. *

3.3.5.5 Action Limit Checking

An input list of "N" point IDs will each have a value setpoint to be tested
against. [f any of the tests are true for the input list, the related C266na
will be set so that CGS will be able to make a logical decision to display

a conditional message. '"N" is a function of the size of the input file.
Point IDs whose quality is neither GOOD nor INSERTED will automatically be
deleted from consideration at the time of this operation.
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Section 4

SPDS PARAMETER SELECTION

The purpose of the SPDS is to display information to the operator that will
enable him to quickly determine the critical safety function status of the
plant during an accident or off-normal event. This is done by choosing key
plant parameters to display which relate to the performance of the safety
functions. These key parameters were chosen based cn information
requirements from the Emergency Prccedure Guidelines (CEN-152) and a broad
range of anticipated operational occurrences and Design Basis Accidents.

The following sections describe and justify the selection of the major
parameters displayed on the SPDS. There are many parameters that are included
on the SPDS but that are not discussed heve. These additional parameters
provide the operator with supplemental information and are not strictly
required to assess the safety function status. The safety functions monitored
by the SPDS are Containment Conditions, Radioactivity Control, Reactivity
Contrel, Core Cooling and RCS Heat Removal, and RCS Integrity. All instrument
signals used in the SPDS are screened by a validation algorithm.

4.1 CONTAINMENT CONDITIONS

Containment Conditions assuves that the temperature and pressure inside the
contaiment building does not increase to the point that its integrity is

threatened. Loss of containment integrity could result in the uncontrolled
release of radioactivity to the environment.

o TR Containment Pressure

Containment pressure is a primary indicator of the potential or actual loss
of containment integrity. It can also indicate the existence of an RCS
leak into the containment building. If primary coolant is lost from the
RCS into the containment, the pressure in containment will increase. The

pressure must be controlled below design limits to ensure that containme .
integrity is maintained.

Three containment pressure values are displayed, two narrow range and one
wide range. The numerical average of three signals with a 0-30 psia range
is shown under the Narrow Range 1 heading. The average of four signals
with a 0-40 psia range is shown under Narrow Range 2. The Wide Range value
is the average of two signals with a range of 0-70 psia.

%.%:2 Containment Temperature

Containment temperature is monitored to indicate the ability of the
containment cooling systems to remove heat that is deposited in the
containment. It is also used to detect extreme temperatures that may

affect the integrity or functionability of equipment inside the containment
building.

NS20076
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Eight signals which measure the air temperature entering the containment
fan coolers are monitored. These have been divided int~ two channels, both
of which are displayed. The value shown for each channel is the numerical

average of the four fan cooler air inlet temperatures with a range of
0-450°F.

& 1:3 Containment Spray Flow

The containment spray flow rate is displayed to allow the operator to
verify that this system is functioning. Containment Spray plays a major
role in heat removal and pressure reduction.

Spray flow rate values for both trains are shown on the SPDS. These
signals have a range of 0-2500 gpm.

/;

4.1.4 Containment Fan Cooler Differential Pressure

The differential pressure across each containment cooling fan is displayed
to provide an indication that the fans are working. The fans function to
reduce the containment atmosphere temperature.

One differential pressure signal with a range of 0-10 inches of water is
shown for each of the four fanms.

4.1.5 Containment Hydrogen Concentration

The concentration of hydrogen within the containmeat is an indicator of the
potential for a hydrogen burn or explosion.

The hydrogen concentration displayed by the SPDS is the same value
determined by the Qualified Safety Parameter Display System (QSPDS).

4.2 RADIOACTIVITY CONTROL

Radioactivity Control assures that minimal radioactive material escapes

from the plant to the environment. Mcnitoring the activity of both gas and
liquid discharges to the environment allows an assessment of how well this
safety function is being performed. Plant area activities are also monitored

to indicate if high radiation levels exist at those locations. This information
could indicate that a normally safe operation would not be safe if high
radiation levels exist inside containment.

&.2.1 Containment Atmosphere Radiation

The radiation level in the containment atmosphere is displayed on the
SPDS. During an accident, it can be used to determine the activity
released due to possible containment leakage. This information can also be

helpful in determining the type of accident that may have occurred, and possibly
even determine the location of a pipe break.
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There are many coantainment area radiation monitors located on all floor
elevations that are displayed on the SPDS. A list and approximate
locations of these monitors is provided in Section 4. An indication in
mR/hr or R/hr is given. Signals from both safety grade and non-safety
grade sensors are displaved.

4.2.2 Main Steam Line Radiation

An indication of radioactivity in the main steam line can alert the
operators to a primary to secondary leak or steam generator tube rupture.

The activity of each main steam line is displayed on the SPDS. The monitor
is located just outside containment prior to the secondary safety valves.
The signal is displayed in mR/hr under this safety function.

4.2.3 Condenser Air Ejector Radiation

High radiation levels in the condenser air ejector exhaust is an additional
indication of a primary to secondary leak or steam generator tube rupture.

Two signals are displayed which show the non-condensable gas activity in
the condenser air ejector exhaust. The indication is given in micro Ci/cc.

4.2.4 Plant Stack Radiation

The activity level in the plant stack is displayed to provide an indication
of any significant gaseous release of radioactivity to the environment.

The plant stack monitor measures particulates, iodine, and noble gases at

the point of release to the atmosphere. Signals for two channels are shown
in micro Ci/cc.

4.2.5 Liquid Waste Management Discharge Radiation

The activity in the effluent leaving the Liquid Waste Management System is
displayed to provide an indication of any significant release of
radioactivity to the environment via the plant liquid discharge.

The liquid waste discharge radiation monitors measure the gross gamma
activity in the effluent from the Liquid Waste Management System. A
non-safety grade signzl is displayed in micro Ci/cc.

4.3 REACTIVITY CONTROL

Reactivity control assures that excessive core power that could threaten

the integrity of the fuel cladding or RCS is not produced. Failure to control
power level is characterized by a level of power production that exceeds the
capability of the system to remove the heat generated. A power excursion is
characterized by an increase in neutron flux which raises the heat generation

rate. The operator can use the control rods and coolant boron concentration to
control reactivity.
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This information is based on the control rod bottom indicators and is
displayed on the SPDS in message format. If the rod bottom indicators show
that the control element assemblies (CEAs) are fully inserted, then the

message "CEAs Dropped" is displayed. If some CEAs are not fully
inserted, that number is displayed as "CEAs WITHDRAWN".

{CS Boron Concentration

soluble boron concentration in the RCS is displayed on the SPDS since
can be used to control reactivity and core power.

RCS boron concentration is determined from the boronometer located in
letdown line. It has a range of 0-2500 ppm.

Charging Pu@g_{luw Rate

The flow rate from the charging pump is displayed since this is a primary
path tor adding boron to the RCS. The operator can verify that, with the
proper pump suction alignment, a

delivered to the RCS.

high boron concentration is being

charging pump flow rate is taken from the QSPDS and has a range
50 gpm.

o f

Safety

y
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Injection Flow Rate

'he flow rate from the High Pressure and Low Pressure Safety Injection
pumps 1s displayed since this is an additional source of borated water
(from the Refueling Water Storage Pool) that can be delivered to the RCS if
pressure is below the pump shutoff head.

The high pressure pump flow rate is displayed with a range of 0-500 gpm and
the low pressure pump flow rate is displayed with a range of 0-500C gpm.




4.4 CORE COOLING AND RCS HEAT REMOVAL

This safety function is first related to assuring that heat is removed from
the core so that fuel cladding temperatures do not increase to the point
where gross cladding failure occurs. If the core is covered with water,
adequate core cooling is assured. This heat is removed by the steam
generators or shutdown cooling heat exchangers. These displays alert the
operator to the approach of an inadequate core cooling condition and provide
information on systems designed to maintain proper heat removal.

4.4.1 Pressurizer Level

Pressurizer level is displayed as an indication of coolant inventory in the
primary system. As long as there is water in the pressurizer, there is
(under most conditions) sufficient inventory to cool the core and allow RCS

heat removal. Control of pressurizer level indicates successful recovery
from many accidents.

The average of four pressurizer level signals is displayed on the SPDS.
One of these comes directly from the QSPDS. The display range is 0-100%.

6.4.2 Pressurizer Pressure

Pressurizer pressure is displayed since it is often an early indicator that
an event has occurred that might threaten core cooling or RCS heat

removal. A rapid decrease in pressure is characteristic of a loss of
coolant accident which could result in inadequate core cooling. An

increase in pressure is characteristic of a failure to remove heat from the
RCS.

The minimum value of two pressurizer pressure signals from the QSPDS is
displayed. The signal range is 0-3000 psia.

4.4.3 Saturation Margin

The margin to saturation conditions (subcooled or superheated) in the RCS
is displayed on the SPDS to alert the operator to the approach or existence
of inadequate core cooling. Loss of subcooling is characteristic ol RCS
depressurization and heat-up transients. A certain amount of subcooling

must be maintained to assure that this safety function is being
accomplished.

The saturation margin displayed on the SPDS is the minimum (or most
negative) of six separate values, two from the Process Analog Circuitry
(PAC) and four from the QSPDS. The PAC uses the temperature from the hot
and cold leg RTDs. The QSPDS uses the hot and cold leg RTDs, the unheated
junction thermocouples in the upper head, and the core exit thermococuples.
Pressure input to the calculation by QSPDS is from the wide range safety
grade pressurizer pressure channels. The display range is 200°F subcooled
to about 2100°F superheated.
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4.4.4 Reactor Vessel Water Level

The reactor vessel water level is displayed to extend the RCS water level
measurement down to approximately the top of the core. As long as the core
is entirely covered by water or a two-phase mixture, successful core
cooling is accomplished. Measurement of the water inventory above the core
that is available for cooling can provide a direct indication of the

approach to inadequate core cooling if the reactor vessel level were to
decrease.

The reactor vessel level displayed is a collapsed level (i.e. shows water
inventory) taken from the QSPDS and is measured by heated junction
thermocouple instrument assemblies.

The signal from both instrumeats is displayed. The reactor vessel level is
measured and displayed as two separate and independent levels, one in the
upper head region (above the upper guide structure support plate) and one
in the upper plenum region (between the upper guide structure support plate

and the fuel alignment plate). The display range is 0-100% height for each
region.

4.4.5 Core Exit Temperature

The core exit temperature is displayed to provide an indication of core
uncovery and fuel cladding heatup. As the core uncovers, steam at the core
exit increases its temperature and becomes superheated. This provides
trending information on the fuel cladding heatup.

The temperature displayed is taken from the QSPDS which processes the
signals from all core exit thermocouples (CETs). A representative CET
temperature, which is close to the maximum temperature, is determined from
a statistical analysis of the thermocouple signals. The maximum

representative CET temperature from the two QSPDS channels is displayed on
the SPDS. The range is 32-2300°F.

4.4.6 Hot and Cold Leg Temperatures

The primary coolant temperature in all hot and cold legs is shown on the
SPDS. The temperature difference between the hot and cold legs is also
displayed. The coolant temperatures inform the operator of the
effectiveness of heat transfer from the core to the coolant and from the
coolant to the =team generators or shutdown cooling heat exchangers. The

loop differential temperatures are used to verify natural circulation if
the RCPs are not running.
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4.4.7 Reactor Coolant Pump (RCP) Current

The RCP motor current is displayed on the SPDS to inform the operator which
pumps are running and that forced circulation through the RCS exists.
Forced circulation with the RCPs greatly improves rhe heat removal
capability, as well as pressure control with the normal pressurizer spray.
RCP current is also shown because of the effect that pump operation has on
the reactor vessel level measurement response during an accident. If the
RCPs are running, the level in the upper plenum is biased in the low
direction. The RCP current display allows the operator to quickly and
correctly interpret the level signal.

The current applied to each RCP motor is displayed with a range of 0-1200
amps. This is an indication that the RCPs are running and providing fcrced
circulation.

4.4.8 Safetv Injection Flow

The flow rate delivered to the RCS by the High Pressure and Low Pressure
Safety Injection (HPSI and LPSI) pumps is displayed to allow the operator
to verify that primary coolant inventory is being replenished after an RCS
pipe break or leak. For some accidents, safety injection is required to
assure that adequate core cooling is maintained.

The flow rate from the HPSI and LPSI pumps delivered to each leg, including
the hot legs during simultaneous hot and cold leg injection, is displayed
in gallons per minute. The range for HPSI flow is 0-500 gpm and the range
for LPSI flow is 0-5000 gpm.

4.4.9 Steam Generator Water Level

The steam generators are the primary hea*r sinks for heat transfer from the
RCS coolant. To provide this heat sink there must be sufficient water on
the secondary side. The steam generator water level displays the inventory
on the secondary side to inform the operator that the steam generator is
capable of removing heat from the RCS,.

The steam generator level displayed on the SPDS is the average of four wide
range control channel signals and one wide range signal from the QSPDS,
The level in each steam generator is shown. The range is 0-100%Z.

4.,4,10 Steam Generator Pressure

The steam generator secondary side pressure is displayed to assist the
operator in determining the type of event that may have occurred. The
pressure is also related to the heat removal capability and assists the

operator to perform a controlled cooldown of the RCS to shutdown cooling
conditions.

The steam generator pressure displayed is the average of four control
channel signals and one signal from the QSPDS. Pressure in each steam
generator is shown with a range of 0-~1200 psia.
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4.4.11 Steam Flow Rate

The steam flow rate leaving each steam generator is an indication that

steam is being produced and heat is being removed frowm the steam generator
and RCS.

The steam flow rate is measured on each .asain steam pipe before it exists
the containment building. The average of two signals, one from thg QSPDS,
is displayed for each main steam line. The range is 0 to 8.0 x 10 lbs/hr.

4.4.12 Main and Emergency Feedwater Flow Rate

The main and emergency feedwater flow rates are displayed to inform the
operator that the steam generator secondary side inventory is being
replenished so that RCS heat removal is maintained. If the feedwater flow

were to stop, the steam generators would boil dry and RCS heat removal
would be lost.

The feedwater flow rates are taken from the QSPDS and displayed for each
steam generator. The measurement is made just upstream o£6the flow control
valves. The range for the main feedwater is 0 to 8.0 x 10° lbs/hr. The
emergency feedwater range is 0-800 gpm.

4.4.13 Shutdown Cooling Heat Exchanger Flow Rate

The flow rate of primary coclant through the shutdown cocling heat
exchangers is displayed so the operator can verify that forced flow to the
core does exist during the shutdown and refueling modes of operation.
Forced flow through the core and shutdown cooling heat exchangers is
required during these modes to maintain RCS heat removal.

The flow rate is taken from the QSPDS and displayed for each heat exchanger

loop. The measurement is made upstream of the LPSI injection header. The
range is 0-5000 gpm.

4.4.14 Shutdown Cooling Heat Exchanger Temperatures

The primary ccolant temperature at the inlet and outlet of the shutdown
cooling heat exchangers is displayed on the SPDS. This allows the operator
to assess the effectiveness of the shutdown cooling heat exchanger in
removing heat from the RCS. A small or zero temperature difference between
inlet and outlet indicates that cooling is not taking place.

The temperatures are weasured at the inlet and outlet of the shutdown
cooling heat exchangers with safety grade instruments. The values for each
heat exchanger are displayed. The inlet temperature has a range of
32-350°F and the outlet temperature has a range of 0-400°T. The range need

not extend to higher temperatures since the shutdown cooling system is not
used above 350°F.
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4.5 REACTOR COOLANT SYSTEM INTEGRITY

RCS Integrity relates to assuring that RCS coolant inventory is not lost ip
an uncontrollable manner. Coolant loss from a leak or pipe break could
threaten the ability to cool the core if enough inventory is lost to
uncover the core. A leak also means that the possibility of radioactive
material escaping from the RCS boundary exists. This may present a
radiation hazard of which the operator should be aware. A leak can be

detected by monitoring RCS conditions as well as possible leak paths or
collection areas.

4.5.1 Pressurizer Level

Pressurizer level is displayved to give the operator a direct indication of
the amount of coolant inventory in the RCS. A decreasing level indicates a
loss of inventory at a rate that is too high for the Pressurizer Level
Control System (charging pumps) to replenish. The rate of change in
pressurizer level can provide information on the leak rate. The level can

also inform the operator if and when a leak has been isolated or brcught
under control.

The same value as described in Section 4.4.1 is displayed here.

4.5.2 Pressurizer Pressure

Pressurizer pressure is displayed since a decreasing value is
characteristic of a loss of inventory by a pipe break or large leak. The
controlled reduction of RCS pressure is an important operator action to
reduce the leak rate during, for example a steam generator tube rupture.

The same value as described in Section 4.4.2 is displayed here.

4.5.3 Containment Sump Level

The containment sump level is displayed to inform the operator if water is
collecting in the sump. An increasing sump level is an indication that a
leak, possibly from the RCS, into containment exists. All floor drains
within the containment are routed to the sump so that water does not
accumulate in other areas.

The maximum of two safety grade containment sump level signals is
displayed on the SPDS. The two values have a range of 0-30 ft.

4.5.4 Pressurizer to Quench Tank Line Temperature

Any leakage past the pressurizer safety relief valves will cause an
increase in the temperature of the discharge line to the quench tank. This
temperature is displayed to indicate leakage past the safety relief valves.

The discharge line temperature is displayed for both lines with a range of
0-300°F.
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&.5.5 Quench Tank Level

The pressurizer safety relief valves discharge directly to the quench tank
which is located inside containment. This tank is partially filled with
water to condense steam from the pressurizer. An increase in the quench
tank water level indicates that the safety relief valves are open or
leaking. The level display can also be used by the operator to confirm
that water exists in the tank to condense steam. The quench tank level is
displayed with a range of 0-100%.

4.5.6 Quench Tank Pressure

The pressure in the quench tank is displayed to inform the operator of the
potential for, or occurrence of, rupture disk blowout. If the pressure in the
quench tank exceeds a certain value, the rupture disc on the tank will

burst. This provides a direct path for loss of RCS inventory to the
containment via the pressurizer safety valves.

4.5.7 Secondary Side Radiation

A leak of primary coolant to the secondary side, as in a steam generator
tube rupture, can be detected by increasing radiation levels on the
secondary side. Thus, radiation levels from both steam lines and the

condenser air ejectors are displayed to alert the operator to this type of
RCS inventory loss.

The same values as described in Section 4.2 are displayed here.
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Section 5
SPDS DISPLAY HIERARCHY
5.1 SAFETY FUNCTIONS TO BE MONITORED

Each of the five principle safety functions to be maintained are defined
separately beginning with Section 5.3. The five safety functions are:

Containment Conditions

Radiation Releases

Reactivity Control

Core Cooling and RCS Heat Removal
RCS Integrity

5.2 NAMING, COLORING AND ORGANIZATION OF THE DISPLAYS

5.2.1 Display Naming and Recalling

when the ERF start-up procedure is run, the man-machine interface is
activated. A main menu is displayed on each of the CPU 3 related HERCO
consoles. This menu is used to select the general class of ERF commands to
be entered. A menu selection is made by moving the cursor to the line
describing the function that the user needs and depressing the XMIT key.
The menu options appear as below:

MAIN MENU

SAFETY PARAMETER DISPLAY
REPORT GENERATION
HISTORICAL DATA COLLECTION
CEPADAS

The SPDS functions on CPU 3 will be accessed by the user (Control Room,
TSC, or EOF personnel) through the HERCO Console. The HERCO interaction
will produce Historical Logs on the CPU 3 associated printers, or display
predefined mimics on the CPU 3 related CRTs. The SPDS mimics will be
displayed on the CPU 3 CRTs, with the SPDS menu being displayed on the
HERCO's plasma display. To make the SPDS displays available, the user
places the cursor oa the line with the first option of the ERF Main Menu.

A "transmit" should then be keyed into the desired CPU 3 HERCO. Initially,
this request will display the SPDS mimic selection menu on the HERCO's
plasma display.

The actual recalling of display on CPU 3 will be similar to that used for
CPU 2. Each display ic assigned up to an eight alpha-numeric character
name. The SPDS display selection menu appears as follows:
SAFETY PARAMETER DISPLAY MENU
DISPLAY MIMIC, MIMINAME, CRT #

RESET MIMIC, CRT #
DIRECTORY, LOGGER #
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To briag a display to a CRT the (up to) eight character display name is to be
followed by a conma and then the CRT number corresponding to what is
available at the HERCO station and where the user wishes to place the
display. The number of available CRTs is dependent on which HERCO is being
used. There are five CRTs in the TSC for two ERF HERCOs. In the control
room, there are two ERF CRTs. In the primary Emergency Operating Facility
(EOF), there are three ERF CRTs; and in the backup ECF, there is one CRT.

If the user selects the RESET MIMIC option, the top-level (A) SPDS Summary
Display is activated on the CRT specified by CRT #.

If the user enters the directory command, the directory of display titles
is generated at the printer specified by LOGGER #. This list shows
the displays that have been generated.

The legal values for CRT # and LOGGER # on this menu are restricted
according to the following table:

ERF Location Legal CRT # Legal Logger #
Main Control Room 1,2 NONE
TSC Conference Room 1,2,3 1,2
TSC Emergency
Control Center 1,2 3
EOF Conference Room ) 45 - 4
EOF Dose Assessment 1 5
Backup EOF 1 6

For any of the HERCO menus, if the user places the cursor on a blank line
and depresses XMIT, the main ERF Menu will return to the HERCO.

The Color Graphics System (CGS) permits names for displays up to eight
characters long. A display can only be called by one name unless the same
display is compiled under several names. These names, once selected must
be entered exactly for the computer to recall the desired display. SPDS
users will be trained to understand that the displays are entitled by
letters of the alphabet, assigned to follow the listing order of monitored
safety functions. Each SPDS location will have a User's Manual available
for ready reference to the display names. The SPDS Displays will have one-
or two-character alpha names so that calling them to the CRT will be
simplified. The display titles are assigned as follows:

Parameter Summary Display

Summary Display Trending

Containment Conditions

Containment Conditions Parameter Trending
Containment Support Systems

Containment Support Systems Trending
Dedicated Spare
Radiation Releases
Radiation Releases
Radiation Releases
Radiation Releases

gw;:ﬁ-

o

Containment +46
Containment +21
Containment - 4
RAB +46

=ToMmmooo
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Radiation Releases - RAB +21
Radiation Releases RAB - &
Radiation Releases - RAB -35
Radiation Releases FHB +46
Radiation Releases FHB + 1

RAB Ventilation
RAB Ventilation Parameter Trending
BOP/FHB Process Monitors

Radiation Releases
Radiation Releases
Radiation Releases

'ﬂ'U%ZZ("‘N‘-H

P Radiation Releases - BOP/FHB Process Monitors Parameter Trending
Q Radiation Releases - RAB Effluent
QQ Radiation Releases - RAB Effluent Parameter Trending
R Reactivity Control Display
RR  Reactivity Control Parameter Trending Display
S Boric Acid Supply to Charging
T Core Cooling Display
TT Core Cooling Parameter Trending
U RCS He.® Removal Display
UU RCS Heat Removal Display Parameter Trending
v RCS Heat Removal SIS/PZR Spray Flow
VV  RCS Heat Removal SIS/PZR Spray Flow Parameter Trending
W RCS Integrity - Overview Display
WW RCS Integrity - Overview Parameter Trending
X RCS Integrity - Safety Injection Tanks
XX RCS Integrity - Safety Injection Tanks - Parameter Trending
Y RCS Integrity - SIS Piping
YY RCS Integrity - SIS Piping Parameter Trending
Z RCS Integrity - Reactor Coolant Pump Seals
ZZ RCS Integrity - Reactor Coolant Pump Seals Parameter Trending

5.2.2 Display Coioring

The draft EPRI Guidelines - Integrating Human Factors Engineering Into Nuclear
Power Plant Design will be used to establish the display conventions to be
used during the installation of SPDS displays under the CGS system of CPU 3.
The specific rules to be used are described below.

All of the SPDS displays are composed of a small set of symbols for piping,
valves, tanks, pumps, vessels, walls, alphanumeric labels, and bar graphs.

Solid dark blue lines will outline portions of the screen in a silhouette
resembling the mimicked pipe, duct, tauk or wall.

Green will be used to color a closed valve, or inoperative pump.

Red will be used to color an open valve, operating pump, and alarm range
(high and low) on a bar graph.

Orange will be the color of special messages (e.g. SIS LEAK DET).
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Cyan will be used for text column headings and labels. While cyan and
white will be alternated on solid text portions of the screen (e.g. point
ID valve descriptions).

Yellow will be used for indeterminate conditions (e.g. valve positions).

The blinking feature will not be employed.

Sl Display Organization

The ERF software package is designed to contain only one directory ~f SPDS
Displays. This means that all the displays compiled under SPDS are equally
accessible. The SPDS user, therefore, will be allcwed to call any
legitimate display title in any order which seems appropriate.

The Parameter Summary is intended to be the primary, or top level display
present on CRT 1 of any given SPDS station. The Parameter Summary should
be present on all SPDS stations when those stations are not otherwise in
use. Each station has at least two CRTs available (save che Backup EOF) as
the chart in Section 5.2.1 indicates. This means there is rcom for the
corresponding Parameter Summary Trending Display to be placed on the
adjacent screen (CRT 2) when it is not otherwise in use. This display
details values relative to available ranges and the rate change of each
dynamic value on the Parameter Summary Display.

Problems are detected via the Parameter Summary through conditional
messages or color changes which can appear in several areas of the screen.
As problems are detected via the Parameter Summary, the adjacent screen
(CRT 2) could be used to bring up the principle displays of Containment
Conditions, Radiation Releases, etc. (titled B through Z), for further and
more detailed information. Once a principle display of interest is found

on CRT 2, its corresponding trending display (titled BB through ZZ) could
be brought to CRT 1.

As the problem is mitigated, the SPDS user can alternate the content of
CRT 2 between the principle display and the Parameter Summary Display, to
confirm that all five safety parameters have returned te normal.

5.3 CONTAINMENT CONDITIONS

Section 4.1 describes the major parameters selected to display th. status

of the Containment Conditions Safety Function. Two displays (B and C) are
provided to monitor Containment Conditions. Display B allows the user to

assess the temperature, differential pressure from ambient, humidity, etc.
inside containment. Based on the values displayed, the user may determine
that one of the containment systems is malfunctioning. Display C gives an
overview of the systems in direct support of containment, particularly the
systems which remove heat from inside containment.
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531
Description of the Data Base Values Used on Containment Conditions

Two displays have been generated to convey to the user of SPDS the status of
the environment inside the steel containment vessel and the operation of
equipment removing heat from containment. Display B is intended as the

main display for this safety function, incorporating the Containment
environmental data (pressure, temperature, etc.). Display C provides data

on water flow temperatures interfacing containment. Both figures have a
common layout showing a cross section of containment and the Plant Protection
information in the same locations. Static illustrations of these displays
and listings of the parameters displayed are included in Section 5.3.2.

5.3.1.1 Display "B" - Containment Conditions

The point IDs for pressure inside of containment have several ranges.

Each point ID with the same range will be numerically averaged and
displayed under the heading of "NARROW RNG - 1," NARROW RNG - 2" and "WIDE
RNG." '"NARROW RNG =-1" will be the numerical average for three point IDs.
These point IDs have a range of 0-30 psia. "NARROW RNG - 2" will be the
numerical average of four point IDs with a range of 0-40 psia. "WIDE RNG"
will be the numerical average of two point IDs with a a range of 0-70 psia.

The PMC has access to eight point IDs which measure the air temperature
entering the containment fan coolers. One set of four has been dedicated
to the QSPDS, and the other remain attached to the normal PMC multiplexing
system. Technical Specifications require that containment temperature

be determined by using the numerical average of the four fan cooler

inlet temperatures. The field instruments which supply signals to the
computers were divided into two channels. This division will be retained
on Display B. Channel 1 point IDs come into the PMC data base via the
QSPDS data link. Channel 2 comes directly through the PMC System.

The values will be located in the center of the display under the headlines
"TEMPERATURE, CHNL - 1" and "CHNL - 2".

The Plant Protection System (PPS) signals important to maintaining
containment are SIAS, MSIS, CSAS, and CIAS. Each have an associated output
message from the PMC data base (detected or cleared). These point IDs are
the generic svurces of inf rmation in the SPDS user's assessment of a
potential problem with ¢ ainment integrity. Since a "detected" state is,
under all circumstances, un indication of a problem, this message will
appear in red.

"CNTMT TO AMB D/P" will be a single value indicative of the radioactive gas
flow path direction (into or out of) with respect to containment.
The value is shown between two "openings" in the illustrated walls of the

Annulus and Shield Building to indicate the instrument installation supplying
this value.
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"ANUL TO AMB D/P" will be a single value determined from a numerical average
of two point IDs. This value is an indication of the general direction of
flow between the ambient atmosphere, and the annulus between the Shield
Building and the steel containment vessel. The value is shown in one
opening of the illustrated Shield Building wall, again showing the installed
nature of the sensor for this point ID value.

The level of humidity inside containment as shown in the average of two

point IDs. Unusually high humidity would be irdicative of a steam leak
somewhere in containment.

The concentration of hydrogen in containment is shown from the QS5PDS
measurement. This value will be consulted in determining the

activation of the Containment Atmosphere Relief System and the Hydrogen
Recombiners.

Safety Injection Sump level is measured by two channels, both of which are
illustrated on the display.

The PMC is able to monitor several containment isolation valves which are
required to be leak tight when closed and do not receive CIAS. Containment
isolation valves which are required to be leak tight are those identified
by noting which valves are Type C Leak Rate Tested. The PMC, by this
definition, is able to monitor the closure of eight valves. The

operating system valve number and the penetration number is included on the
display for identification. A valve symbol is provided for each valve.

Valve Number State Message

PMU-151 Not Closed/Closed
CVR-101 Not Closed/Closed
CVR-201 Net Closed/Closed
CAR-101B Not Closed/Closed
CAR-101A Not Closed/Closed
CAR-202A Not Closed/Closed
CAR-202B Not Closed/Closed
CMU-244 Not Open/Open

5.3.1.2 Display "C" - Cortainment Support Systems

Display C illustrates the supporting Containment Conditions display with the
various flows and a repeat of the PPS signals.

The discharge temperatures of the two hydrogen recombiners are monitored to
assess this source of heat input to containment atmosphere. These
temperatures are also indicative of the recombiners’' operating state. The

averages of three point IDs measuring the temperature of the exhaust to
containment for each recombiner are displayed.



The temperature of the Refueling Water Storage Pool (RWSP) water (s measured
in the Safety Injection suction piping in trains A and B. Containment Spray
is designed to pump water from the RWSP at a temperature of no more than

100 DEGF. The two temperatures shown on the display are for the A and B
suction lines.

The next set of temperatures and flows relate to each of the Shutdown
Cooling Heat Exchangers (SDCHx) and Containment Spray. These parameters are
important in assessing the containment spray's ability to remove heat from
the containment atmosphere via the SDCHx. The temperature of the
containment spray water at the inlet and outlet of the SDCHx is shown. The
flow rate and outlet temperature of the Component Cooling Water (CCW) on

the secondary side of the SDCHx is also displayed.

"CS SPRAY FLOW" displays values for train A and B flow to verify that the
main containment emergency heat removal mechanism is functioning.

Containment fan cooler flow is most closely seen by the PMC data base in
differential pressure measurements across each fan. The point IDs for each
fan differential pressure are displayed.

Component Cooling Water flow to each of the cuntainment fan ccolers is

displayed. This is used to verify that the fans can remove heat from the
containment air. '
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5.3.2 Static Illustration of the Containment Conditions Displays and

Associated Parameter Listings

NOTE:

The copies of the displays included
in this report are an indication of
the type of copies which can be
obtained from the SPDS dedicated hard

copy device.



DATA BASE FOR DISPLAY B - CONTAINMENT CONDITIONS

DESCRIPTION SET POINT SET POINT
Lo HI

SIS SUMP LVL A: N/A N/A
CNTMT TO AMB D/P N/A 0 INWG
SIAS CHNL-B ACTIVATED NOT ACTIV
MSIS CHNL-B ACTIVATED NOT ACTIV
SIS SUMP LVL B: N/A N/A
H2 CONC N/A 4 PCNT
CNTMT PRES NR-1 N/A 18.2 PSIA
CNTMT PRES NR-2 N/A 18.2 PSIA
CNTMT PRES WR N/A 18.2 PSIA
CNTMT TEMP CH-2 N/A 120 DEGF
CNTMT HUMIDITY N/A N/A
ANUL TO AMB D/P N/A =5.0 INWG
CNTMT TEMP CH-1 N/A 120 DEGF
CSAS CHNL-A DETECTED CLEARED
MSIS CHNL-A DETECTED CLEARED
CIAS CHNL-A DETECTED CLEARED
CSAS CHNL-B DETECTED CLEARED
CIAS CHNL-B DETECTED CLEARED
SIAS CHNL-A DETECTED CLEARED

PENET. 13 CVR-201  NOT CLOSED CLOSED
PENET. 12 CVR-101 NOT CLOSED CLOSED
PENET. 45 CAR-101B NOT CLOSED CLOSED
PENET. 46 CAR-101A NOT CLOSED CLOSED
PENET. 48 CAR-202A NOT CLOSED CLOSED
PENET. 47 CAR-202B NOT CLOSED CLOSED
PENET. 71 CMU-244 NOT OPEN OPEN

PENET. 7 PMU-151 NOT CLOSED CLOSED
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DESCRIPTION

SIS SUMP LVL A
CNTMT TO AMB D/P
SIS SUMP LVL B:
H2 CONC

CNTMT PRES NR-1
CNTMT PRES NR-2
CNTMT PRES WR
CNTMT TEMP CH-2
CNTMT HUMIDITY
ANUL TO AMB D/P
CNTMT TEMP CH-1

SET POINT
LO
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

DATA BASE FOR DISPLAY BB - CONTAINMENT CONDITIONS PARAMETER TRENDING

SET POINT
HI

N/A

0 INWG

N/A

4 PCNT

18.2 PSIA

18.2 PSIA

18.2 PSIA

120 DEGF

N/A

=5.0 INWG

120 DEGF
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DATA BASE FOR DISPLAY C - CONTAINMENT SUPPORT SYSTEMS

DESCRIPTION SE. OINT SET POINT
LO HI
SIS INLT DEGF A: N/A N/A
(SD HX)
SIS INLT DEGF B: N/A N/A
(SD HX)
CCW OUTL DEGF A: N/A N/A
(SD HX)
CCW OUTL DEGF B: N/A N/A
(SD HX)
RWSP SIS SUCT TEMP 35 DEGF 10G DEGF
B:
RWSP SIS SUCT TEMP 35 DEGF 100 DEGF
A:
CFC D/P A: N/A N/A
CFC D/P B: N/A N/A
CFC D/P C: N/A N/A
CFC D/P D: N/A N/A
SIAS CHNL-B ACTIVATED NOT ACTIV
MSIS CHNL-B ACTIVATED NOT ACTIV
SIS OUTL DEGF A: N/A N/A
(SD HX)
SIS OUTL DEGF B: N/A N/A
(SD HX)
H2 RECOMB TEMP: 1 N/A N/A
H2 RECOMB TEMP: 2 N/A N/A
CSAS CHNL-A DETECTED CLEARED
MSIS CHNL-A DETECTED CLEARED
CIAS CHNL-A DETECTED CLEARED
CSAS CHNL-B DETECTED CLEARED
CIAS CHNL-B DETECTED CLEARED
SIAS CHNL-A DETECTED CLEARED
CNTMT SPRAY FLOW A: 1810 GPM N/A
CNTMT SPRAY FLOW B: 1810 GPM N/A
CCW OUTL GPM A: N/A N/A
(SD HX)
CCW OUTL GPM B: N/A N/A
(SD HX)
CFC CCW FLOW A: N/A N/A
CFC CCw FLOW D: N/A N/A
CFC CCW FLOW C: N/A N/A
CFC CCW FLOW B: N/A N/A
SIS OUTL GPM (A) N/A N/A
SIS OUTL GPM (B) N/A N/A
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LATA BASE FOR DISPLAY CC - CONTAINMENT SUPPORT SYSTEMS TRENDING

DESCRIPTION SET POINT SET POINT
LO HI

SIDN HX A SIS IN N/A N/A
TEMP
SHDN HX B SIS IN N/A N/A
TEMP
SHDN HX A CCW OUT N/A N/A
TEMP
SHDN HX B CCW OGUT N/A N/A
TEMP
RWSP SIS SUCT TEMP 35 DEGF 100 DEGF
R:
RWS? SIS SUCT TEMP 35 DEGF 100 DEGF
A:
CFC D/P A: N/A N/A
CFC D/P B: N/A N/A
CFC D/P C: N/A N/A
CFC D/F D: N/A N/A
SHDN HX A SIS OUT N/A N/A
TEMP
SHDN HX B SIS OUT N/A N/A
TEMP
H2 RECOMB TEMP: 1 N/A N/A
H2 RECOMB TEMP: 2 N/A N/A
CNTMT SPRAY FLOW A: 1810 GPM N/A
CNTMT SPRAY FLOW B: 1810 GPM N/A
SHDN HX A CCW OUT N/A N/A
FLOW
SHDY X B CCW OUT N/A N/A
FLOW
CFC CCW FLOW A: N/A N/A
CFC CCw FLOW D: N/A N/A
CFC CCW FLOW C: N/A N/A
CifC ©CW FLOW B: N/A N/A
SIS OUTL GPM (A) N/A N/A
SIS OQUTL GPM (B) N/A N/A
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5.4 RADIATION RELEASES

During the analysis of the "Radiation Releases” functiom, it ?ecame
apparent that this functior may overlap the design of CEPADAS . A division
was artificially established so that the SPDS design would only monitor
radioactive flows or airborne radiation levels inside the plant. The

external environmental monitoring of radiation exposure was left to
CEPADAS.

The SPDS and CEPADAS functions of the PMC can be performed on adjacent CRTs
at the same HERCO station. The SPDS CRT displays present the user with
information on radioactive process flows and, pictorially, of airborne
radiation levels. Based on the conditional message which appears in the
Radiation Releases section of the Parameter Summary Display (see Section
5.8), the corresponding map should be called to CRT 2. The airborne
radiation maps (displays E through M) include trend displays on them. The
message "PROCESSES" on the Parameter Summary Display will require the SPDS
user to page through the three radiation process flow illustrations on
displays N, P, and Q.

1. The Computerized Emergency Planning and Data Acquisition System
(CEPADAS) provides for post-accident offsite impact assessment through
monitoring gaseous and liquid releases along with meteorological data.
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5.4.1 Descripticn of the Data Base Values Used on Radiation Release Maps

The subtier displays associated with the Radiation Release safety function
monitoring of SPDS illustrate the location of the various radiation
detectors with respect to the physical component (mechanical and civil)
locations in the plant. The radiation monitor skid number is referenced on
the display; however, it is the location of the actual radiation detector
that is depicted. Each floor of the plant which has an area radiation
monitor is illustrated. The point ID information provided on the floor
elevation displays includes trending information normally provided on a
companion display for other safety functions. The design of the displays
with respect to the room available on the CRT made this compression
possible. The process flow monitors are shown with respect to the
beginning of the flow path and the end destination of the effluent, noting
major plant equipment in that path. The process flow displays have the
conventional companion trend display. No special conversions or

averaging of point ID information is necessary for these displays, beyond
the trend processing.

The process flow display is generally arranged so that the sources of
radiation (processes, tanks, etc.) inside of containment are shown in the
upper left or top of the display. The final effluent is shown leaving the
bottom or the right side of the display. The area radiation displays have
the detector locations numbered left to right, top to bottom across the

floor plan area. The accompanying figures describe the displays for this
safety function.
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5.4.2 Static Illustration of the Radiation Releases Displays and
Associated Parameter Listings
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DATA BASE FOR DISPLAY Q - RADIATION RELEASES, RAB EFFLUENT

DESCRIPTION SET POINT - SET POINT

Lo HI

RE-HV0100.1S PART N/A 8.76E-06 uCi/cc
RE-HV0100.1S IOD N/A 3.15E-07 uCi/cc
RE-HV0100.1S GAS N/A 5.76E-03 uCi/cc
RE-HV0100.2S PART N/A 8.76E-06 uCi/cc
RE-HV0100.25 10D N/A 3.15E-07 uCi/cc
RE-HV0100.2S GAS N/A 5.76E-03 uCi/cc
RE-WM6775 N/A 1E-08 uCi/cc
RE-WM6776 N/A 1E-08 uCi/cc
RE-CW1900 N/A SE-08 uCi/cc
RE-WM0647 N/A 1E-04 uCi/cc
RE-WM0648 N/A 1E<04 uCi/cc
RE-WM6777 N/A N/A

RE-CC7050AS N/A 1E-04 uCi/cc
RE-CC7050BS N/A 1E-04 uCi/cc
RE-CC5700 N/A N/A

RE-CH0202 N/A N/A

RE-BM0627 N/A S5E-07 uCi/cc
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DISPLAY QQ - RADIATION RELEASES, RAB EFFLUENT PARAMETER TRENDING
DESCRIPTION SET POINT - SET POINT

LO HI
RE-HV0100.1S PARTIC N/A 8.76E-06 uCi/cc
RE-HV0100.1S IOD N/A 3.15E-07 uCi/cc
RE-HV0100.1S GAS N/A 5.76E-03 uCi/cc
RE-HV0100.2S PARTIC N/A 8.76E-06 uCi/cc
RE-HV0100.2S IOD N/A 3.15E-07 uCi/cc
RE-HV0100.2S GAS N/A 5.76E-03 uCi/cc
zf-WH677S"DRY"SUHP N/A 1E-08 uCi/cc
;g-wn6776"DRY"SUHP N/A 1E-08 uCi/cc
RE-CW1900 WET N/A SE-08 uCi/cc
TWR/BLD
RE-WM0647 LDT/WST N/A 1E-04 uCi/cc
TNK
RE-WM0648 GAS TNK N/A N/A
EFF
RE-WM6777 CNTNT SUMP N/A N/A
:E-CC7050AS CCWw TRN N/A 1E-04 uCi/cc
gE-CC?OSOBS CCWw TRN N/A 1E-04 uCi/cc
RE-CC5700 CEDM/RCP  N/A N/A
RTN
RE-CH0202 FRM LTDN N/A N/A
HX
gg;BH0627 FROM BA N/A 5E-07 uCi/cc
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RE-CCTOSOAS CCH TRHN A @ XXXXXXXX UCIACC & XXXXXXXX UCI/CC/H
RE-CCTOSOBS CCH TRN B 8 XXXXXXXX UCIACC @& XXXXXXXX UCIACC/H
RE-CCS706 CEDM/RCP RTN @& XXXXXXXX UCI/CC @ XXXXXXXX UCI/CC-H
RE-WME?77 CNTHT SUMF @ XXXXXXXX UCI/CC @ XXXXXXXX UCI/CC-N
RE-HME77S "DRY" SUMP #1 & XXXXXXXX UCI.CC & XXXXXXKX UCISCC/H
RE-HME?76 “DRV" SUMP #2 @ XXXXXXXX UCI/CC @ XXXXXXXX USI-CCr/M
RE-CHO282 FRM LTDH HX @& XXXXXXXX UCI/CC @& XXXXXXXX UCISCCoH
RE-CH196@ MWET THR/BELD @ XXXXXXXX UCI/CC & XXXX¥XXX UCISCC/n
RE-BEMO627? FROM Ba PMP @ XXXXXXXX UCIACC 2 XXXXXNHX UCISCCAM
FLANT STACK:

RE-HU®188. 15 FARTIC XXX XXX¥ UCI/CC @ XXXNXXXX UCI/CCAM
RE-HUG180. 15 10D @ XXXXXXXX UCIACC @& XXXXXXXX UCI/CCAM
RE-HUD188. 15 GAS 8@ XXXXXXXX UCI/CC & XXXXXXXX UCI/CCAM
RE-HUG100. 25 PARTIC @ XUXXXXXX UCIACC @8 XHXXXHXX UCISCCAM
RE-HU@186. 25 10D B XXXXXXXX UCIACC @ XXXXXXXX UCIACCAM
RE-HU©166. 25 GAS & XXXXXXXX UCIACC @ XXXNXXXXX UCIACCAM
RE-WMOE4S GAS TNK EFF @ XXXXXXXX UCI/ML & XXHXXXXX UCI/MLAM
RE-WMOS47? LDT-HST THK & XXXXXXXX UCI ML & XXX UCI Co N

@

FaB EFFLUENT FARANMETER TRENDING

i4:9&6:58

SOHARSY



DATA BASE FOR DISPLAY N - RADIATION RELEASES, RAB VENTILATION
DESCRIPTION SET POINT - SET POINT

Lo HI
RE-HV6710A PART N/A N/A
RE-HV6710A IOD N/A N/A
RE-HV6710A GAS N/A N/A
RE-HV6710C PART N/A N/A
RE-HV6710C IOD N/A N/A
RE-HV6710C GAS N/A N/A
RE-HV6710B PART N/A N/A
RE-HV6710B I0D N/A N/A
RE-HV6710B GAS N/A N/A
RE-HV6710D PART N/A N/A
RE-HV6710D IOD N/A N/A
RE-HV6710D GAS N/A N/A
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DATA BASE FOR DISPLAY NN - RADIATION RELEASES,
RAB VENTILATION PARAMETER TRENDING

DESCRIPTION SET POINT - SET POINT

LO HI
CVAS AIRBORNE PART N/A N/A
(a)
CVAS AIRBORNE IOD N/A N/A
()
CVAS AIRBORNE GAS N/A N/A
(A)
CVAS AIRBORNE PART N/A N/A
(€)
CVAS AIRBORNE IOD N/A N/A
(€)
CVAS AIRBORNE GAS N/A N/A
(€)
CVAS AIRBORNE PART N/A N/A
(B)
CVAS AIRBORNE IOD N/A N/A
(B)
CVAS AIRBORNE GAS N/A N/A
(B)
CVAS AIRBORNE PART N/A N/A
(D)
CVAS AIRBORNE IOD N/A N/A
(D)
CVAS AIRBORNE GAS N/A N/A

(D)
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DATA BASE FOR DISPLAY PP - RADIATION RELEASES, BOP/FHB PROCESS MONITORS
PARAMETER TRENDING

DESCRIPTION SET POINT - SET POINT

LO HI
RE-HV5107A PART N/A 1.04E-04 uCi/cc
RE-HV5107A 10D N/A 1.18E-06 uCi/cc
RE-HV5107A GAS N/A 2.35E-02 uCi/cc
RE-HVS5107B PARTIC N/A 1.04E-04 uCi/cc
RE-HV5107B IOD N/A 1.18E-06 uCi/cc
RE-HV5107B GAS N/A 2.35E-02 uCi/cc
RE-AE0001 CND OFF N/A 0.254 uCi/cc
GAS
RE-WM6778 INDST WST N/A 1E-08 uCi/cc
RE-HV3032 LO RNG N/A 2.35E-02 uCi/cc
RE-HV3032 MD RNC N/A 2.35E-02 uCi/cc
RE-HV3032 HI RNG N/A 2.35E-02 uCi/cc
RE-HV3032 RELEASE N/A N/A
gi;AEOOOZ CND OFF N/A 1E-11 uCi/ml
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DATA BASE FOR DISPLAY E - RADIATION RELEASES, CONTAINMENT +46

DESCRIPTION SET POINT - SET POINT

LO HI
RE-HVS5015 CNTMT NE N/A 100 mrem/HR
STR
RE-HV5013 UNDR MSL N/A 100 mrem/HR
SHD
RE-HV5024S PURGE ISO N/A 100 mrem/HR
B
RE-HV5014 CNTMT SW  N/A 100 mrem/HR
STR
RE-HV5025S PURGE ISO N/A 100 mrem/HR
A
RE~-HV5028S RB46 N/A 100 mR/HR
225DEG
RE-HV5031S RB46 N/A 100 mR/HR
110DEG
RE-HV5200 PLT STK N/A SE04 mR/HR
+46
RE-MS5500A MN STM N/A 0.19 mR/HR
LN#1
RE-MS5500B MN STM N/A 0. 19 mR/HR
LN#2
RE-CA5400AS CNTMT N/A SE+03 R/HR
AREA
RE-CA5400BS CNTMT N/A SE+03 R/HR
AREA
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DATA BASE FOR DISPLAY F - RADIATION RELEASES, CONTAINMENT +21

DESCRIPTION SET POINT - SET POINT

LO HI
RE-HV5027S CPI B N/A Later
RE-HV5026S CPI A N/A Later
RE-HV5030S PAMI A N/A 100 mR/HR
RE-HV5029S PAMI B N/A 100 mR/HR
RE-HVS5023A DECON N/A 15 mR/HR
ROOM
RE-HVS144 DECON N/A N/A
PARTIC
RE-HV5144 DECON N/A N/A
IODINE
RE-HVS144 DECON GAS N/A N/A
RE-HV5132 HMS N/A N/A
PARTIC
RE-HV5132 HMS N/A N/A
IODINE
RE-HV5132 HMS GAS N/A N/A
RE-HV5204 PASS PNL N/A S5E+04 mR/HR
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DATA BASE DISPLAY G - RADIATION RELEASES, CONTAINMENT -4

DESCRIPTION SET POINT - SET POINT

LO HI
RE-HV5018 PRSNL AIR N/A Later
LK
RE-CA0100S PART N/A N/A
RE-CA0100S IOD N/A N/A
RE-CA0100S GAS N/A N/A
RE-HV5202 SIS SMP N/A SE+04 mR/HR
APEA
%E-HVSZOI PRSNL AIR N/A S5E+04 mR/HR
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DATA BASE FOR DISPLAY H - RADIATION RELEASES, RAB +46

DESCRIPTION SET POINT - SET POINT
Lo HI

RE-HV0200.1S RAD TSC N/A 2.5E-06 uCi/cc
RE-HV0200.2S RAD TSC N/A 2.5E-06 uCi/cc
RE-HV0200.55 RAD TSC N/A 2.5E-06 uCi/cc
RE-HV0200.6S RAD TSC N/A 2.5E-06 uCi/cc
RE-HV5001 CR NRTH N/A 2.5 mR/HR
WALL

RE-HV5002 E-22 AHS N/A 15 mR/HR
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DATA BASE FOR DISPLAY I - RADIATION RELEASES, RAB +21

DESCRIPTION SET POINT - SET POINT

LO HI
RE-HV5019 HUT AREA N/A 2.5 mR/HR
RE-HV5003 BAC AREA N/A 15 mR/HR
RE-HV5016 DRM CNTRL N/A 15 mR/HR
ST
RE-HV5146 DRM STA N/A N/A
PART
RE-HV5146 DRM STA N/A N/A
10D
RE-HV5146 DRM STA N/A N/A
GAS
RE-HV5207 SWGR AREA N/A 5E+04 mR/HR
RE-HV5208 CCW PMP  N/A 5E+04 mR/HR
AREA
RE-HV5206 DSL GEN N/A SE+04 mR/HR
3BS
RE-HV5205 DSL GEN N/A SE+04 mR/HR
3AS
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DATA BASE FOR DISPLAY J - RADIATION RELEASES, RAB -4

DESCRIPTION
RE-HV5007 SECD SMPL
RM

RE-HV5020 PRI SMPL
RM

RE-HV5006 COUNTING
RM

RE-HV5022 CORDR TO CB
RE-HV5005 BAC AREA

RE-HV5021 VLV
GALLERY

RE-HV5004 VCT AREA
RE-HV5022C BACT AREA

RE-HV5209 BM & WM
PNL

SET POINT - SET POINT

LO HI

N/A 2.5 mR/HR
N/A 100 mR/HR
N/A 2.5 mR/HR
N/A 15 mR/HR
N/A 100 mR/HR
N/A 100 mR/HR
N/A 15 mR/HR
N/A 100 mR/HR
N/A S5E+04 mR/HR
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DATA BASE FOR DISPLAY K - RADIATION RELEASES, RAB -35

DESCRIPTION SET POINT - SET POINT

LO HI

RE-HV5009 WF WALL N/A 15 mR/HR
AREA

RE-HV5008 BAC FLTR N/A 15 mR/HR
RE-HV5022B BMS AREA N/A 15 mR/HR
RE-HV5017A CHG PMP N/A 100 mR/HR
RE-HV5023 GDT AREA N/A 100 mR/HR
RE-HV5022A WGC AREA N/A 100 mR/HR
RE-HV5210 EFW PMP  N/A SE+04 mR/HR
AREA
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DATA BASE FOR DISPLAY L - RADIATION RELEASES, FHB +46

DESCRIPTION SET POINT - SET POINT

LO HI
RE-HV0300.1S LYDN N/A N/A
IS0
RE-HV0300.2S LYDN N/A 100 mR/HR
IS0
RE-HV0300.3S LYDN N/A 100 mR/HR
IS0
RE-HV0300.4S LYDN N/A 100 mR/HR
IS0
RE-HV5010 SFP STRG N/A 100 mR/HR
RE-HV5011 NEW FLPL N/A 15 mR/HR
RE-HV5203 FHB RFC N/A SE+04 mR/HR
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DATA BASE FOR DISPLAY M - RADIATION RELEASES, IHB +1

DESCRIPTION SET POINT - SET POINT
LO HI
RE-HV5012 FPPP AREA N/A 15 mR/HR
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5.5 REACTIVITY CONTROL

The design for the Reactivity Control safety function CRT display highlights
parameters discussed in the Generic Emergency Operating Procedure Guidelines
(CEN~-152, Revision 1). Reactivity Control parameters monitored by SPLS covers
power supplies to the CEDMs; coolant temperatures aud pressures; CEA position;
and boron supply and concentration. The information is presented on two
displays.

Display R contains most of the information related to Reactivity Control.

All but boric acid supplies are shown on it. Display S is important when
attempts are being made to shutdown the chain reaction by other than the CEDMCS
trip mechanism. Display R has a corresponding RR trend display, while trend
data is included on display S.

- 7% 1% | Description of the Data Base Values Used on Reactivity Control

Reactivity Control will be monitored by two displays, one overall and one
display devoted to the boric acid supply to the charging system. Display R
will be arranged into four parts. The Reactor Trip Switchgear (RTSG) is
shown in the top left corner along with CEA position information. RCS
information dominates the right side of the display with overall parameters
at the top and an RCS mimic in the lower right portion of the display. The
RCS mimic shows the loop temperature, pressurizer level and pressure data.
The lower left is dedicated to showing the SIS flows, Charging flow, and
RWSP level. Display S details the Boric Acid Make-up Tanks and valving
going to the charging pumps.

One of the "manual" methods of achieving CEA insertion is the disabling of
the CEDMCS power supply. The RTSG is shown from the supply breakers to the
MG sets to the CEDMCS cabinets. The condition of the two power supply
breakers is shown by displaying the digital point message for the A and B
trains. Each of the nine trip circuit breakers are illustrated
with respect to their physical connection in the field. The point ID

o+ tifying whether a trip circuit breaker is "closed" or "not closed”
prcvides the messages underneath each "TCB-" label.

The results of the CEA dropped software routine are highlighted by a
rectangle. The routine takes a count of how many control rod bottom
indicators have a current message value of "Reset" i.e. the rod has not
completely dropped. This result is placed in a new data base C-type point
defined for SPDS. If the count is 0, then the "All CEAs Dropped" message
will be lit on the screen. The count is shown as "CEA Withdrawn".

"Maximum Neutron Flux" is determined by taking the maximum of two QSPDS
signals fiom the excore neutron detectors. The flux in this case is
represented in percentages of full reactor power.

The boron concentration in the upper right of the display is the value
retrieved from the QSPDS.

The next items directly above are the bulk coolant temperatures. The
average temperature is shown for the individual channel measurements for
loops 1 and 2, respectively, from the RRS.
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The minimum of six saturation margin signals is displayed in the upper
right corner. These signals are based on temperature measurements from the
hot and cold leg RTDs, unheated junction thermocouples in the upper head,
and core exit thermoccuples.

The RCS loop temperatures are derived by taking the QSPDS/Regulatory Guide
1.97 value of the point ID associated with that loop.

Pressurizer level will be determined by taking the numerical average of
three signals.

Pressurizer pressure will be the QSPDS average value between two QSPDS
signals.

The ability of the SIS pumps to provide boration will be checked by monitoring

the SIS flows. The flow of the HPSI and LPSI pumps to each cold leg (and
hot leg) is shown.

The value displayed for charging flow will be the same as reported by the
QSPDS.

The RWSP level shown will be a point ID composed by taking the minimum good
quality value of seven signals and displaying the percentage value. This will
indicate how much borated water has been pumped into the RCS by the SIS pumps.
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5.5.2 Static Illustration of the Reactivity Control Displays
and Associated Parameter Listings




DATA BASE FOR DISPLAY R - REACTIVITY CONTROL

DESCRIPTION SET PCINT - SET POINT

LO HI
RRS TAVG CH-1 N/A N/A
RRS TAVG Ch-2 N/A N/A
BORON CONC N/A N/A
THOT DEGF (HOT LEG N/A Later

1)
TCOLD DEGF (RCL 1A) 544 DEGF 588 DEGF
TCOLD DEGF (RCL 2A) 544 DEGF 588 DEGF

CHG PUMP FLOW N/A N/A
HPST TO 1A N/A N/A
HPSI TO 1B N/A N/A
HPSTI TO 2A N/A N/A
HPST TO 2B N/A N/A

TCOLD DEGF (RCL 2B) 544 DEGF 588 DEGF
TCOLD DEGF (RCL 1B) 544 DEGF 588 DEGF

PRESSURIZER LEVEL: 26 PCNT 62.5 PCNT

PRESSURIZER PRES: 188% PSIA 2365 PSIA

g?OT DEGF (HOT LEG N/A Later

MAX. NEUTRON FLUX N/A N/A

MIN OF 6 SUBCOOL. N/A 20 DEGF

TEMP

RWSP LEVEL 77 PCNT (EQUIVALENT TO 447,100 GAL)
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DATA BASE FOR DISPLAY R - REACTIVITY CONTROL

DESCRIPTION SET POINT - SET POINT
LO HI

NMBR OF CEAs N/A N/A
WITHDRAWN
MG SET A SPLY BKR NOT CLOSED CLOSED

MG SET B SPLY BKR NOT CLOSED CLOSED

TCB-1 NOT CLOSED CLOSED
TCB-2 NOT CLOSED CLOSED
TCB-3 NOT CLOSED CLOSED
TCB-4 NOT CLOSED CLOSED
TCB-5 NOT CLOSED CLOSED
TCB-6 NOT CLOSED CLOSED
TCB-7 NOT CLOSED CLOSED
TCB-8 NOT CLOSED CLOSED
TCB-9 NOT CLOSED CLOSED
HOT LEG 1 INJ N/A N/A
HOT LEG 2 INJ N/A N/A
LPSI TO 2A/2B N/A N/A
LPSI TO 1A/1B N/A N/A
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DATA BASE FOR DISPLAY RR - REACTIVITY CONTROL PARAMETER TRENDING

DESCRIPTION SET POINT - SET POINT

LO HI
SLIDING T-AVG 1: N/A N/A
SLIDING T-AVG 2: N/A N/A
BORON CONCENTRATION N/A N/A
THOT (1) N/A Later
TCOLD (1A) 544 DEGF 588 DEGF
TCOLD (2A) 544 DEGF 588 DEGF
CHARGING PUMP FLOW N/A N/A
HPSI TO 1A N/A N/A
HPSI TO 1B N/A N/A
HPSI TO 2A N/A N/A
HPSI TO 2B N/A N/A
TCOLD (2B) 544 DEGF 588 DEGF
TCOLD (1B) 544 DEGF 588 DEGF
PZR LVL (AVG) 26 PCNT 62.5 PCNT
PZR PRESSURE 1889 PSIA 2365 PSIA
THOT (2) N/A Later
MAX NEUTRON FLUX N/A N/A
MIN 6 SUBCOOL TEMPS N/A 20 DEGF
RWSP LEVEL 77 PCNT (EQUIVALENT TO 447,100 GAL)
HOT LEG 1 INJ N/A N/A

92



DATA BASE FOR DISPLAY RR - REACTIVITY CONTROL PARAMETER TRENDING

DESCRIPTION SET POINT - SET POINT

LO HI
HOT LEG 2 INJ N/A N/A
LPSI TO 2A/2B FLOW N/A N/A
LPSI TO 1A/1B FLOW N/A N/A
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DATA BASE FOR DISPLAY S - BORIC ACID SUPPLY TO CHARGING

DESCRIPTION SET POINT - SET POINT

Lo HI

BAMT A LVL 74.1 PCNT 95.0 PCNT
BAMT B LVL 74.1 PCNT 95.0 PCNT
CvC-183 NOT CLOSED CLOSED
BAM-113B NOT CLOSED CLOSED
BAM-113A NOT CLOSED CLOSED
BAM-133 NOT CLOSED CLOSED
MAKEUP PMP A&B NOT AVAIL AVAIL

(COLOR)
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5.6 CORE COOLING AND RCS HEAT REMOVAL

Core Cooling and RCS Heat Removal displays make extensive use of data supplied
by the Class 1E QSPDS System. Display T focuses on the ability to remove

heat from the core. Data on subcooling and coolant level is illustrated
inside of the vessel. Vessel and Pressurizer level is dynamically illustrated
via a vertical bar graph. wuisplay U concentrates on the ability to remove
heat from the primary coolant. Steam generator level (dynamically

illustrated by a vertical bar graph), secondary flow rates, and primary
coolant temperatures are displayed. Display V presents Safety Injection flow

data. Each of these three displays has a trend display defined, TT, UU, and WV,
respectively.

5.6.1 Description of the Data Base Values Used on Core Cooling

The multiple page displays shown in Displays T, U, and V summarize the
points IDs for core cooling and RCS Heat Removal. The displays show
inventory in the pressurizer and reactor pressure vessel, beat removal via
the steam generators and safety injection, and pressurizer spray flows.

5.6.1.1 Display T

Display T is dedicated to the illustration of reactor vessel temperatures,

saturation margins, vessel level and RCS pressure. The vessel, both hot legs
and the pressurizer are mimicked.

Pressurizer level data is provided in bar graph form inside of the
Pressurizer mimic. Since the high or low value of pressurizer level will not

be consistently conservative, an average of several point IDs is displayed to
the operators.

Minimum Pressurizer pressure is displayed since the worst case for this
parameter is always its low value. This is especially true in the area of
maintaining subcooled conditions in the RCS. The QSPDS point IDs have a range
in conformance to Regulatory Guide 1.97, while the control channel PMC point

IDs have a much narrower range. The minimum between two QSPDS signals will be
displayed to the operator.

Reactor pressure veisel level data is taken from the QSPDS Heated Junction
Thermocouple (HJTC)" System. Level is measured in two parts above the fuel
alignment plate. The display is consistent with this in that it shows the
level in the upper head separately from the level in the upper plenum. The
levels from both measurement channels are displayed. If the RCPs are
operating, the level in the upper plenum may be unreliable. Operators will
be trained in the interpretation of HJTC information while RCPs are
running. RCP motor amperage data is provided on the display to allow the
SPDS user to evaluate the legitimacy of the level data

QSPDS determines two representative core exit temperatures through a screening
algorithm of all core exit thermocouple signals. The maximum of the two
values is displayed under "REPRES. CET TEMP" on the display.

i It should be noted that the HJTC will not be used at Waterford 3

prior to the second cycle of operation.
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Two separate calculations are made of the subcooling temperature margin.

Two values are determined from the Process Analog Control (PAC) circuitry,

and four values are derived from QSPDS inputs. The most conservative (smallest)
value is displayed underneath "TEMPERATURE AWAY FROM SATUR."

The minimum pressure margin to saturation as calculated by the QSPDS is
displayed to the operator.

Hot leg temperatures are included on Displav T. ThCTl is a single value and
THOT2 is from an average of two QSPDS :=igrats. OQSPDS inputs are selected

since their ranges match the requirements of Regalatory Guide 1.97,
Revision 2.

A calculation is included on the display for the difference between each
hot leg temperature and the representative core exit temperature discussed
earlier. This is used in the verification of natural circulation.

5.6.1.2 Display U

Display U is dedicated to RCS Heat removal via the two steam generators.
The display has both steam generators mimicked with RCS temperature data,

steam generator pressure and level, main steam, and both main and emergency
feedwater flows.

Steam generator pressure will be determined from an average of four plant
protection instruments as well as one QSPDS signal for each steam generator.

Since the amount of steam flow leaving the steam generators by means of the
atmospheric dumps or the turbine bypass valves is not direc.ly instrumented,
the steam flow leaving each steam generator is provided. The numerical

average of two signals (one from QSPDS) is displayed to the operator for
each steam generator.

Steam generator level is mimicked with a bar graph inside of the steam
generator figure. The poirt IDs used originate in the Plant Protection

System and the QSPDS. The average of five signals is displayed for each
generator.

The remaining data for the steam generator secondary sides cover feedwater
flows. Indication of the state of the EFAS signals in the Plant

Protection .,stem is prov.ded. When any of the four EFAS signal point IDs has
a state message of "DETECTED," the "EFAS" and tlLe respective "1A, 1B, 2A," or
"2B" will appear on the display immediately below the EFW flow measurements.

Main Feedwater flow is provided to indicate the normal supply of water
to the steam generators. Main feedwater flow to both steam generators will
be labeled "MN FEED WTR (MPPH)" and will show values whose units are in 1E 06

lbm/hr. Emergency Feedwater Flow is shown directly under the main
feedwater rlow.

5.6.1.3 Display V
Display V is designed to show the safety injection flow to the RCS.

Also included is data on main and auxiliary pressurizer spray valve
position, and RCP operation.
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Display V is arranged as an NSSS mimic with the reactor in the center, two
steam generators (#1 to the left, #2 to the right), and the pressurizer in
the upper center. Thicker lines represent the main coolant lines, while
thinner lines represent the SIS lines.

Four squares labeled 1A, 1B, 2A, and 2B represent the RCPs. These boxes
will be red if the pumps are active, and green if they are not. RCP
amperage will drive the color indications. Using a setpoint of 1200 amps

X 90 percent (i.e., 1080 amps), the boxes will be green if the amperage is
1080 or less.

SIS flows are illustrated with respect to their injection locstion  HPSI
injection to 1A, 1B, and the #1 hot leg appear on the left with the LPSI
flow to 1A/1B. QSPDS processed signals and the PMC signal for hot leg
injection are used for safety injection flow information.

Spray valve alignment and spray line temperature data is provided. The
valve symbols will change colors based on the status of the associated
point IDs. The valve symbols are red if the respective valve position
indicator signals have a status of "open" and "not closed". The valve
symbols are green if the respective valve position indicator signals have a
status of "not open" and "closed". The valve symbol is yellow for any

other condition. The spray line temperatures from loops 1A and 1B are also
displayed.
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5.6.2 Static Illustration of the Displays for Core Cocling and RCS Heat
Removal and Associated Parameter Listings
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DATA BASE FOR DISPLAY T - CORE COOLING

DESCRIPTION

RCP 1A AMPS
RCP 2A AMPS
RCP 1B AMPS
RCP 2B AMPS
THOT-1

UPR HEAD LEVEL
HJTC-2

UPR PLENUM LVL
HJTC-2

UPPER HEAD LVL
HJTC-1

UPR PLENUM LVL
HJTC-1

PZR LVL (AVG
THOT-2

CET-THOT2
CET-THOT1
REPRES. CET TEMP

TEMP. AWAY FROM
SAT

PRESSURIZER
PRES. (MIN)

PRESSURE AWAY FROM
SAT

SET POINT - SET POINT

LO

N/A
N/A
N/A
N/A
N/A

N/A

N/A

N/A

N/A

26 PCNT
N/A
N/A
N/A
N/A

N/A

1889 PSIA

N/A

101

N/A
N/A
N/A
N/A
Later

N/A

N/A

N/A

N/A

62.5 PCNT
Later

10 DEGF

10 DEGF

N/A

20 DEGF(SUB)

2365 PSIA

0 PSIA
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DATA BASE FOR DSPLAY TT - CORE COOLING PARAMETER TRENDING
DESCRIPTION SET POINT - SET POINT

LO HI
RCP 1A AMPS N/A N/A
RCP 2A AMPS N/A N/A
RCP 1B AMPS N/A N/A
RCP 2B AMPS N/A N/A
THOT-1 N/A Later
VESSEL UPR HD LVL-2 N/A N/A
VESSEL PLENUM LVL-2 N/A N/A
VESSEL UPR HD LVL-1 N/A N/A
VESSEL PLENUM LVL-1 N/A N/A
PZR LVL (AVG) 26 PCNT 62.5 PCNT
THOT-2 N/A Later
CET MINUS THOT-2 N/A 10 DEGF
CET MINUS THOT-1 N/A 10 DEGF
REPRES.CET TEMP N/A N/A
TEMP FRM SAT. N/A 20 DEGF(SUB)

(>0=0k)
PRESSURIZER MIN PRES 1889 PSIA 2365 PSIA
PRES FRM SAT (>0=ok) N/A 0 PSIA
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DATA BASE FOR DISPLAY U - RCS HEAT REMOVAL

DESCRIPTION SET PONT - SET POINT
LO HI

MN FEED WIR N/A N/A
TEMPERAT''RE
EMER FD WTR (SG 1) N/A N/A
EMER FD WTR (SG 2) N/A N/A
THOT (1) N/A N/A
TCOLD(1A) 544 DEGF 588 DEGF
TCOLD(2A) 544 DEGF 588 DEGF
MN FEED WTR (SG 1) N/A N/A
MN FEED WTR (SG 2) N/A N/A
TCOLD(2B) 544 DEGF 588 DEGF
TCOLD(1B) 544 DEGF 588 DEGF
SGl LVL (AVG) 27 PCNT 87.7 PCNT
SG1 PRESSURE 813 PSIA 1020 PSIA
SG2 LVL (AVG) 27 PSIA 87.7 PSIA
SG2 PRESSURE 813 PSIA 1020 PSIA
THOT(2) N/A Later
THOT2-TCOLD2A N/A N/A
THOT2-TCOLD2B N/A N/A
MN STM FLOW (SGl) N/A N/A
MN STM FLOW (SG2) N/A N/A

105



DETEC

DE




THOTZ-TCOLD,

THOT1-TCOLD1A& 2
DEGF

B o6 DEGF = S

THOTZ-TCOLDZ

THOT1i-TCOLD1E
oo DEGF

B oo DECT

STH FlL.OH

MH STH FLOHNW
B oo

T MFFH T HFFH

- -

FRESSUR
=
’..

HH FEED HWTE
TEMFER&ATURE
?4%. 13 DEGF

MH FEED HTHK HH FEED HWHTHE

t+—6& Y] E S G ——p

HMFFH MFFH
EHER FD HTE EHER FD HTK

E 90 =3 i
cFH aFH

itFn5~ 14 1B ZA ;E‘]

COLDU1B) THOTI( 1) THOTIL 2
B DO¢— — —B D0 (=
DEGF DEGF

TCOLDO1&)
B . 99
DEGF

REHOUSL

SOHAESY




DATA BASE FOR DISPLAY UU - RCS HEAT REMOVAL PARAMETER TRENDING
DESCRIPTION - SET POINT - SET POINT

Lo HI

MN FEEDWATER TEMP N/A N/A
EMER FD WTR (SG1 N/A N/A
FLOW)

EMER FD WTR (SG2 N/A N/A
FLOW)

THOT(1) N/A N/A
TCOLD(1A) 544 DEGF 588 DEGF
TCOLD(2A) 544 DEGF 588 DEGF
MN FEED WIR (SG1 N/A N/A
FLOW)

MN FEED WIR (SG2 N/A N/A
FLOW)

TCOLD(2B) 544 DEGF 588 DEGF
TCOLD(1B) 544 DEGF 588 DEGF

SG1 LEVEL (AVG) 27 PCNT  87.7 PCNT
SG1 PRESSURE (AVG) 813 PSIA 1020 PSIA
SG2 LEVEL (AVG) 27 PCNT 87.7 PCNT
SG2 PRESSURE (AVG) 813 PSIA 1020 PSIA

THOT(2) N/A Later
THOT2-TCOLD2A N/A N/A
THOT2-TCOLD2B N/A N/A
MN STM FLOW (SG1) N/A N/A
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DATA BASE FOR DISPLAY UU - RCS HEAT REMOVAL PARAMETER TRENDING
DESCRIPTION SET POINT - SET POINT

LO HI
MN STM FLOW (SG2) N/A N/A
THOT1-TCOLD1A N/A N/A
THOT1-TCOLD1B N/A N/A
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DATA BASE FOR DISPLAY V - RCS HEAT REMOVAL, SIS/PZR SPRAY FLOW

DESCRIPTION SET POINT - SET POINT
LO HI
SPRAY FRM 1A DEGF N/A N/A
SPRAY FRM 1B DEGF N/A N/A
RCP 1A 1080 AMPS N/A
RCP 2A 1080 AMPS N/A
. RCP 1B 1080 AMPS N/A
RCP 2B 1080 AMPS N/A
HPSI TO 1A N/A N/A
HPSI TO 1B N/A N/A
HPSI TO 2A N/A N/A
HPSI TO 2B N/A N/A
1A PZR SPRAY N/A N/A
ISOLATION
1B PZR SPRAY N/A N/A
ISOLATION
AUX SPRY ISOL N/A NOT CLOSED
BYPASS SPRY N/A N/A
ISOLATION
HOT LEG INJECTION N/A N/A
(1)
HOT LEG INJECTION N/A N/A
(2)
LPSI TO 2A/2B N/A N/A
LPSI TO 1A/1B N/A N/A
CCW OUTL GPM A: N/A N/A
(SD HX)
CCW QUTL GPM B: N/A N/A
(SD HX)
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DATA BASE FOR DISPLAY V - RCS HEAT REMOVAL, SIS/PZR SPRAY FLOW

DESCRIPTION SET POINT - SET POINT
LO HI
SIS OUTL GPM A N/A N/A
SIS OUTL GPM B N/A N/A
SIS INLT DEGF A N/A N/A
SIS INLT DEGF B N/A N/A
SIS OUTL DEGF A N/A N/A
SIS OUTL DEGF B N/A N/A
CCW OUTL DEGF A N/A N/A
CCW OUTL DEGF B N/A N/A

112




—--i_iPS5S1 TO 1A4/18

SFRAYT FREH 1 &
55. %2 DEGF

SFR&aY FRH 1B
R KAAKALLL DEGF LF=

I TO Z2A7EB
. &9 GOFH

B .8 GFH s
ORHM AUX SFPRAY
YFASS awuxX SFEAY
HF5I TO 1B HFSI TO 24
E . Do GPHl IF .99 GFH
T - b8 "
_/ S -, I LY k _.‘.
a —
i F
Z rd
!11- . %, T ;
RX
14 1 ] 26
il
._\. 2
HOT LEG 1 HOT LEG 2
INJECTIOHN INJECTION
E . G0 GFH 5 . 086 GFH

&

.33 aFH =

HFSI TO 1&——] HFSI ToO 28]

JUTL
INTL
DUTL
OUTL
DUTL

.25 GPH

1 vt vt b
Imemt

RN

4

'-a

(L

RCS HEAT REHOVAL - SISASFR&AY FL

1%:32:81 IOHMaRESY

HFHHETEP

aPFi
DEGF
CEGF
aFM
CEGF

wm m

OM

SHON HX
bl

. D9
. DD

Fi

Iy
-

i
S3

SHDOH HX

=
-



DATA BASE FOR DISPLAY VV - RCS HEAT REMOVAL, SIS/PZR SPRAY FLOW
PARAMETER TRENDING

DESCRIPTION SET POINT - SET POINT
LO HI

SPRAY FRM 1A (TEMP) N/A N/A
SPRAY FRM 1B (TEMP) N/A N/A
HPSI TO 1A N/A N/A
HPSI TO 1B N/A N/A
HPSI TO 2A N/A N/A
HPSI TO 2B N/A N/A
HOT LEG 1 INJ N/A N/A
HOT LEG 2 INJ N/A N/A
LPSI TO 2A/2B N/A N/A
LPSI TO (A/1B N/A N/A
SHDN HX A

SIS INL TEMP N/A N/A
SIS OUTL FLOW A N/A N/A
SIS OUTL TEMP A N/A N/A
CCW OUTL FLOW A N/A N/A
CCW OUTL TEMP A N/A N/A
SHDN HX B ‘
SIS INL TEMP N/A N/A
SIS OUTL FLOW B N/A N/A
SIS OUTL TEMP B N/A N/A
CCW OUTL FLOW B N/A N/A
CCW OUTL TEMP B N/A N/A
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5.7 RCS INTEGRITY

The complexity of the problem of monitoring RCS leakage led to employing four
CRT displays to cover this safety function. Monitoring for leakage
detection is done using a combination of data on the CRT displays.

Display W is designed as an RCS Integrity Overview, to be used after a
problem has been detected on the Parameter Summary Display. Display W will
provide sufficient data for a gross leakage, or coaditional messages for
smaller leaks. Displays X, Y, and Z provide detailed information on small
RCS leaks. The small leaks covered are reactor coolant pump seal leaks,
safety injection isolation valve leakage, and safety injection tank leakage.

All four displays have corresponding trend displays Ww, XX, YY, and ZZ.

3.7.1 Description of the Data Base Values Used on RCS Integrity

Displays W, X, Y, and Z for "RCS Integrity" present information to the
control room operators in three parts: Reactor Coolant/Pressurizer System,

Safety Injection System, and Reactor Coolant Pump Seal/Component Cooling
Water.

The top display (W) for this SPDS Safety Function, Reactor
Coolant/Pressurizer System, is designed with the Reactor Vessel in the
center, surrounded by the four RCPs and two steam generators. The RCP and
steam generator locations on the display are consistent with site general
arrangement drawings and depict the actual physical configuration in the
Reactor Containment Building. The Coutainment Sump information is at the
bottom of the display (below the reactor vessel) and Containment Atmosphere
radiation is in the upper left cornmer (above RCS). These placements were
done with respect to their physical location. The Main Condenser Radiation
Monitors are shown at the lower left corner of the display (visually depicted
outside of the containment). The units for the point IDs (pressure,
temperature, and flows) are displayed near the component area that they
represent. Additional information will be conditionally written on the
display to alert the control room operators of an abnormal condition in one
of the four subsystems (SIS, CCW, RCPs, or the Reactor Vessel).

The Safety Injection Tank, Display X is designed to be consistent with the
location of the four RCS cold loops shown on Display W. Four Safety
Injection Tanks are depicted along with their nearby piping, pressure
sensors and valves. The values which the SPDS user could use to determine
the nature of an RCS leak into the SIS are provided on the display. Also

abnormal valve positions will be indicated by the use of valve symbol color
changes.

Display Y (Safety Injection Headers) focuses on the pressure instrumentation
measuring the HPSI and LPSI hot and cold leg injection lines. This diagram
fulfills part of the purpose of Display X, while it keeps Display X from
being too dense with information. Pressure and valve position data is
provided to the SPDS user.
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The Reactor Coolant Pump/Component Cooling Water Display Z, shows four RCPs
(the seal area), arranged to be consistent with the RCP location displayed
on the Reactor Coolant display of the PMC. The values for the point IDs
needed by the operators to determine the severity of the seal leakage will
te provided on the display in close proximity te the related RCP.

Display W, for the RCS Integrity Safety Function, will show the value of
containment airboine radiation levels determined by the Radiation
Monitoring Computer. No additional processing will be performed. This
measurement is an indication of a primary pressure boundary leak.

Leakage past the Pressurizer relief valves will be reliably detected by a
rise in the temperature of the discharge to the Quench Tank.

Additionally, leakage past the Pressurizer relief valves can be reliably
detected by an increasing level, temperature, and pressure in the Quench

Tank. This iuformation is displayed in a box under Quench Tank in the
upper right corner.

Pressurizer level and pressure data is summarized adjacent to its
illustration. Pressurizer pressure is brought in by averaging the QSPDS
supplied data. Pressurizer level is an average of four signals.

Display W includes certain messages, logically determined in CPU 3 from
point ID values. If the pressure in the HPSI injection lines reaches 1000
psig or the LPSI injection line pressure reaches 300 psig the message "SIS
Leak Detected" will appear on the display. The 1000 and 300 psig setpoints
were chosen to be consistent with the annunciator setpoints associated with
the instruments feeding the point IDs of interest.

The message "CCW Leak Detected” will appear if any of the component cooling
water radiation monitor signals from the RMS, is beyond its setpoint.

The Liquid Waste Tank level is displayed to provide additional monitoring
of leakage from the Safety Injection System.

Steam generator tube leakage could be sensed by relatively high radiation in
the main steam lines. Main steam line radiation from QSPDS signals is
displayed above the corresponding illustrated steam generator.

Main Condenser off-gas radiation monitors provide an additional indication
of a significant steam generator tube leak. The values are labeled

"RE-AE0001" and "RE-AE0002", respectively, on the lower left corner of the
display.

The message 'Reactor Vessel Head Flange Leak Detected" will appear on the
center of the display if the reactor vessel head gasket pressure is "High".

Each reactor coolant pump has two conditional messages associated with them
on the display. Under the box labeled "RCP Flange Lk" the message RCP 1A,
RCP 1B, RCP 2A, or RCP 2B will appear on the display if the corresponding
RCP flange gasket pressure is "High" and has a "GOOD" quality tag.
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The "RCP XX" message for each RCP will appear in the "SL LK" box if any of
the seal pressures, bleed-off flow rates or temperatures exceed their
setpoint values. The setpoints were chosen to correspond to 10 percent above
the normal operating values. The seal water temperature setpoints will agree
with those used for the corresponding annunciator window.

A relatively high condensate flow rate from the containment fan coolers may
be indicative of a local steam-forming leak or a larger leak, if the
condensate flow is high from several of the coolers. The "Cntmt Fan Cooler
Drn Flow Detected" message will appear conditionally on the lower right
corner of the display. A state message of "High" with an associated "GOOD"
quality tag for any of the point IDs related to this conditional message
will cause "Cantmt Fan Cooler Drn Flow Detected" to appear.

Data on the Containment Sump is located together in a rectangle at the
bottom of the page. This will be a gross measurement of the degree to
which some pressure boundary inside of containment has been breached. The
label "CNTMT WIR LK RATE" will headline the sump inlet water flow rate.

A relatively high radioactive leak inside of containment may be sensed by
the containment sump radiation monitor. '"Rad Level RE WM6777" will have
below it the value from the radiation monitor. The sump water level will
be determined by using the maximum value of two signals. The highest water
level indication in the containment sump will be comsistently conservative.
This will provide indication of a slow/small leak inside containment.

The next level displays for "RCS Integrity" provide clarifying

information based on conditional messages appearing on Display W. "RCS
Coolant Pump Seal/Component Cooling Water" provides the numerical da:a
which caused the message to appear on Display W. Additionmally, CCW
in-leakage data is displayed on the center of the display. The point ID
identified as the conditional operators on Display W provide the values on
Display Z without additional processing.
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- M 98 Static Illustration of the RCS Integrity Displays
and Associated Parameter Listings




DATA BASE FOR DISPLAY W - RCS INTEGRITY, OVERVIEW

DESCRIPTION SET POINT -  SET POINT
LO HI

QUENCH TANK LEVEL ANN. ANN.
QUENCH TANK-PRES PSIA N/A 10.0 PSIG
A: LINE FROM PZR TO QT N/A 280 DEGF
B: LINE FROM PZR TO QT N/A 280 DEGF
QUENCH TANK TEMP N/A 200 DEGF
WASTE TANK LVL A: N/A N/A
WASTE TANK LVL B: N/A N/A
FW RATE OF WTR TO SUMP N/A N/A
RE-AE0002 N/A 0.254 uCi/cc
RE-MS5500AS N/A N/A
RE-MS5500BS N/A N/A
PZR LEVEL 26 PCNT 62.5 PCNT
PZR PRESS 1889 PSIA 2365 PSIA
SEAL LEAK (1A) N/A 1.25 GPM
SEAL LEAK (1A) N/A 1650 PSIG
SEAL LEAK (1A) N/A 850 PSIG
SEAL LEAK (1A) N/A 100 PSIG
SEAL LEAK (1A) N/A 140 DEGF
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DATA BASE FOR DISPLAY W - RCS INTEGRITY, OVERVIEW

DESCRIPTION SET POINT - SET POINT

LO HI

SEAL LEAK (1A) N/A 18G DEGF
SEAL LEAK (2A) N/A 1.25 GPM
SEAI. LEAK (2A) N/A 1650 PSIG
SEAL LEAK (2A) N/A 850 PSIG
SEAL LEAK (2A) N/A 100 PSIG
SEAL LEAK (24) N/A 140 DEGF
SEAL LEAK (2a) N/A 180 DEGF
SEAL LEAK (1B) N/A 1.25 GPM
SEAL LEAK (1B) N/A 1650 PSIG
SEAL LEAK (1B) N/A 850 PSIG
SEAL LEAK (1B) N/A 100 PSIG
SEAL LEAK (1B) N/A 140 DEGF
SEAL LEAK (1B) N/A 180 DEGF
SEAL LEAK (2B) N/A 1.25 GPM
SEAL LEAK (2B) N/A 1650 PSIG
SEAL LEAK (2B) N/A 850 PSIG
SEAL LEAK (2B) N/A 100 PSIG
SEAL LEAK (2B) N/A 140 DEGF
SEAL LEAK (2B) N/A 180 DEGF
CNTMT FAN CLR DRN HIGH NOT HIGH
FLOW

CNTMT FAN CLR DRN HIGH NOT HIGH
FLOW

CNTMT FAN CLR DRN HIGH NOT HIGH
FLOW
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DATA BASE FOR DISPLAY W - RCS INTEGRITY, OVERVIEW
DESCRIPTION SET POINT - SET PCINT

LO HI

CNTMT FAN CLR DRN  HIGH NOT HIGH
FLOW

CNTMT FAN CLR DRN  HIGH NOT HIGH
FLOW

CNTMT FAN CLR DRN  HIGH NOT HIGH
FLOW

SIS LEAK DETECTED N/A 1000 PSIG
SIS LEAK DETECTED N/A 1000 PSIG
SI LEAK DETECTED N/A 1000 PSIG
SIS LEAK DETECTED N/A 1000 PSIG
SIS LEAK DETECTED N/A 300 PSIG
SIS LEAK DETECTED N/A 300 PSIG

CCW LEAK DETECTED N/A 1E~04 uCi/cc
CCW LEAK DETECTED N/A 1E-04 uCi/cc

CCW LEAK DETECTED N/A N/A
CNTMT SUMP LVL N/A N/A
RE-AE0001 N/A 0.254 uCi/cc
CNTMT ATM RAD N/A N/A
LVL.PART

CNTMT ATM RAD LVL. N/A N/A
10D

CNTMT ATM RAD LVL. N/A N/A
GAS

RE-WM6777 SUMP RAD N/A N/A
LVL

BLW DWN RF-BDO100B N/A N/A
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DATA BASE FOR DISPLAY W - RCS INTEGRITY, OVERVIEW

DESCRIPTION
1A: FLNG LEAK
2A: FLNG LEAK
1B: FLNG LEAK
2B: FLNG LEAK

RPV HEAD FLANGE
LEAK

SET POINT -~
LO

NOT HIGH
NOT HICGH
NOT HIGH
NOT HIGH
N/A

SET POINT
HI

HIGH
HIGH
HIGH
HIGH
HIGH
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DATA BASE SOR DISPLAY WW - RCS INTEGRITY, OVERVIEW PARAMETER TRENDING

DESCRIPTION SET POINT - SET POINT
LO HI

QUENCH TNK LVL ANN. ANN.
QUENCH TANK PRES N/A 10.0 PSIG
PZR RLF A LINE TEMP N/A 280 DEGF
PZR RLF B LINE TEMP N/A 280 DEGF
QUENCH TNK TEMP N/A 200 DEGF
WASTE TANK LVL A N/A N/A
WASTE TANK LVL B N/A N/A
FLW RATE OF WIR TO N/A N/A
SMP
MN CNDNSR RE-AE0002 N/A N/A
RE-MS5500AS (MN N/A N/A
STM #1)
PT-MS5500BS (MN N/A N/A
STM#2)
PZR LVL (AVG) 26 PCNT  62.5 PCNT
PZR PRESSURE 1889 PSIA 2365 PSIA
CNTMT SUMP LVL N/A N/A
MN CNDNSR RE-AE0001 N/A 0.254 uCi/ce
CNTMT ATM RAD LVL N/A N/A
PRT
CNTMT ATM RAD LVL N/A N/A
10D
CNTMT ATM RAD LVL N/A N/A
GAS
RE-WM6777 SMP RAD N/A N/A
TVL
BLW DWN RE-BD0100B N/A N/A
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DATA BASE FOR DISPLAY X - RCS INTEGRITY, SAFETY INJECTION TANKS
DESCRIPTION SET POINT - SET POINT

LO HI
S1-304A CLOSED NOT CLOSED
SI-307B CLOSED NOT CLOSED
SI-331B OPEN NOT OPEN
SI-303B CLOSED NOT CLOSED
SI-308B CLOSED NOT CLOSED
SI-332B OPEN NOT OPEN
SI-304B CLOSED NOT CLOSED
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DESCRIPTION

PY-SI0319 (SIT 1A)
PY-S10329 (SIT 1E)
PY-SI10339 (SIT 2A)
PY-S10349 (SIT 2B)
LEVEL WR (SIT 1A)
PRES WR (SIT 1A)
LEVEL WR (SIT 2a)
PRES WR (SIT 2A)
LEVEL WR (SIT 1B)
PRES WR (SIT 1B)
LEVEL WR (SIT 2B)
PRES WR (SIT 2B)
LEVEL NR (3IT 1A)
PRES NR (SIT 14)
LEVEL NR (SIT 2A)
PRES NR (SIT 24)
LEVEL NR (SIT 1B)
PKRES NR (SIT 1B)
LEVEL NR (SIT 2B)
PRES Nk (SIT 48)
SI-30/A

S$[-331A

SI-303A

$1-308A

SI-332A

SET POINT
LC

N/A

N/A

N/A

N/A

78.8 PCNT
600 PS1G
78.8 PCNT
600 PSIG
78.8 PCNT
600 PSIG
78.8 PCNT
600 PSIG
78.8 PCNT
€00 PSIG
78.8 PCNT
600 PSIG
78.8 PCNT
600 PSIG
78.8 PCNT
600 PSIG
CLOSED
OPEN
CLOSED
CLOSED

OPEN
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DATA BASE FOR DISPLAY XX - RCS INTEGRITY, SAFETY INJECTION TANKS
PARAMETER TRENDING

SET POINT
HI

N/A

N/A

N/A

N/A

88 PCNT
625 ?SIG
88 PCNT
625 PSIG
88 PCNT
625 PSIG
88 PCNT
625 PSIG
88 PCNT
625 PSIG
88 PCNT
625 PSIG
88 PCNT
625 PSIG
88 PCNT
625 FSIG
NOT CLOSED
NOT OPEN
NOT CLOSED
NOT CLOSED
NOT OPEN
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DATA BASE FOR DISPLAY Y - RCS INTEGRITY, SIS PIPING

DESCRIPTION SET POLNT - SET POINT

LO HI
PT-SI0390AS N/A 300 PSIG
PT-S10390BS N/A 300 PSIG
LPSI HDR A PRES N/A N/A
LPSI HDR B PRES N/A N/A
HPSI HDR A PRES N/A 1000 PSIG
HPSI HDR B PRES N/A 1000 PSIG
SI-407A CLOSED NOT CLOSED
SI-407B CLOSED NOT CLOSED
SI1-405A CLOSED NOT CLOSED
SI-405B CLOSED NOT CLOSED
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DATA BASE FOR DISPLAY YY - RCS INTEGRITY, SIS PIPING
PARAMETER TRENDING

DESCRIPTION SET POINT -  SET POINT
Lo HI

PY-SI0390AS N/A 300 PSIG
PY-SI0390BS N/A 300 PSIG
LPSI HDR A PRES N/A N/A
LPSI HDR B PRES N/A N/A
HPSI HDR A PRES N/A 1000 PSIG
HPSI HDR B PRES N/A 1000 PSIG
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DATA BASE FOR DISPLAY Z - RCS INTEGRITY, REACTOR COOLANT SEALS PUMP

DESCRIPTION SET POINT - SET POINT
LO HI

(1A) CONTROLLED BLD.OFF 1 GPM 1.25 GPM
Fw.

(1) MIDDLE/LOWER SEAL N/A 100 PSIG

(14) UPPER/MIDDLE SEAL N/A 850 PSIG

(1A) VAPOR/UPPER SEAL N/A 1650 PSIG

(1a) CLG COIL CCw OUTLT N/A 140 DEGF
TEM

(1) CONTROLLLED BLD OFF N/A 180 DEGF
TEMP

(2a) CONTROLLED BLD.OFF 1 GPM 1.25 GPM
FLO

(2A) MIDDLE/LOWER SEAL N/A 100 PSIG

(24) UPPER/MIDDLE SEAL N/A 850 PSIG

(24) VAPOR/UPPER SEAL N/A 1650 PSIG

(24) CLG COIL CCw OUTLT N/A 140 DEGF
TEM

(24) CONTROLLED BLD.OFF N/A 180 DEGF
TEMP

(1B) CONTROLD BLD. OFF 1 GPM 1.25 GPM
FLOW

(1B) MIDDLE/LOWER SEAL N/A 100 PSIG

(1B) UPPER/MIDDLE SEAL N/A 850 PSIG

(1B) VAPOR/UPPER SEAL N/A 1650 PSIG

(1B) CLG COIL CCw OULT N/A 140 DEGF
TEMP

(1B) CONTROLD BLD. OFF N/A 180 DEGF
TEMP.

(2B) CONTROLD.BLD.OFF 1 GPM 1.25 GPM
FLOW

(2B) MIDDLE/LOWER SEAL N/A 100 PSIG
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DATA BASE FOR DISPLAY Z - RCS INTEGRITY, REACTOR COOLANT SEALS PUMP

(2B)
(2B)
(2B)
(2B)

DESCRIPTION

UPPER/MIDDLE SEAL

VAPOR/UPPER SEAL

CLG COIL CCw OUTLT

CONTROLD.BLD.OFF
TEMP

CCW SURGE TANK
LEVEL

CCW SYS.RAD
LVL.HDR.A

CCW SYS.RAD
LVL.HDR.B

CCW SYS.RAD LVL.
RCP 0.
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SET POINT - SET POINT

LO

N/A
N/A
N/A

N/A

72.6 PCNT

N/A

N/A

N/A

HI

850 PSIG

1650 PSIG
140 DEGF

180 DEGF

92.5 PCNT

1E-04 uCi/cc

1E~04 uCi/cc

N/A
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DATA BASE FOR DISPLAY ZZ - RCS INTEGRITY,REACTOR COOLANT PUMP SEALS
PARAMETER TRENDING

DESCRIPTION SET POINT - SET POINT
Lo HI

(1a) CONTROLD BLD OFF 1 GPM 1.25 GPM
FLOW

(14) MIDDLE/LOWER SEAL N/A 100 PSIG
DP

(14) UPPER/MIDDLE SEAL N/A 850 PSIG
DP

(1a) VAPOR/UPPER SEAL DP N/A 1650 PSIG

(1a) CLG COIL CCw OUTLT N/A 140 DEGF

(1a) CONTROLD BLD OFF N/A 180 DEGF
TEMP

(2a) CONTROLD BLD OFF 1 GPM 1.25 GPM
FLOW

(2A) MIDDLE/LOWER SEAL N/A 100 PSIG
DP

(24) UPPER/MIDDLE SEAL N/A 850 PSIG
DP

(24) VAPOR/UPPER SEAL N/A 1650 PSIG
DP

(24) CLG COIL CCw OUTLT N/A 140 DEGF

(24) CONTROLD BLD OFF N/A 180 DEGF
TEMP

(1B) CONTROLD BLD OFF 1 GPM 1.25 GPM
FLOW

(1B) MIDDLE/LOWER SEAL N/A 100 PSIG
DP

(1B) UPPER/MIDDLE SEAL N/A 850 PSIG
DP

(1B) VAPOR/UPPER SEAL N/A 1650 PSIG
DP

(1B) CLG COIL CCW OUTLT N/A 140 DEGF

(1B) CONTROLL BLD OFF N/A 180 DEGF
TEMP

(2B) CONTROLD BLD OFF 1 GPM 1.25 GPM
FLOW
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DATA BASE FOR DISPLAY ZZ - RCS INTEGRITY,REACTOR COOLANT PUMP SEALS
PARAMETER TRENDING

(2B)
(2B)
(2B)
(2B)
(2B)

DESCRIPTION

MIDDLE/LOWER SEAL DP
UPPER/MIDDLE SEAL DP
VAPOR/UPPER SEAL DP
CLG COIL CCw OUTLT
CONTROLD BLD OFF TEMP
CCW SURGE TNK LVL
CCW HDR A RAD LVL
CCw HDR B RAD LVL
RCP CCW# OUTL RAD LVL

140

SET POINT - SET POINT

LO
N/A
N/A
N/A
N/A
N/A
72.6 PCNT
N/A
N/A
N/A

K~

100 PSIG

850 PSIG
1650 PSIG
140 DEGF

180 DEGF
92.5 PCNT
1E-04 uCi/cc
1E-04 uCi/cc
N/A
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5.8 PARAMETER SUMMARY DISPLAY

The summary CRT display brings the most important values from the five
display groups just described. This will be the CRT display most
frequently used because reactor operation normally does not challenge the
safety parameter envelope and only an overview of these parameters is

" necessary. The summary CRT display will call attention to a problem with a
particular parameter if one is detected by the SPDS software in the PMC.
For the convenience of the SPDS users outside of the control room,
additional non-safety related data is provided with respect to core power
operating limits.

The Parameter Summary Display A will be the default display. The ERF
software allows one display to be so designated and force it to the screen
when no other is requested. Display AA is the corresponding trend display.

5.8." Description of the Data Base Values Used on the Parameter Summary

For clarity to the users of the SPDS, the overall Parameter Summary Display
is an integral part of the SPDS scheme. This display will be

used to determine, in an overview fashion, the operator's success at
maintaining the safety functions of Core Cooling, Reactivity Control, RCS
Integrity, Radiation Releases, and Containment Conditions. The display is
part of the first-level function of SPDS. The values displayed on the
Summary Display were chosen based on their importance in maintaining

the safety functions. Values are displayed which uniquely identify
problems with a particular safety function that should be investigated
further. Detailed investigation is done by paging into the secondary
levels of the SPDS scheme discussed in Sections 5.3-5.7.

Containment Conditions monitored on Display A will cover the plant

protection signals (CSAS, MSIS, CIAS, SIAS), temperature, pressure, humidity,
and hydrogen gas concentration inside of containment. These parameters for the
Summary Display are the same values described in Section 5.3 and shown in

the Containment Conditions Display B.

The Radiation Releases information to be brought into the Summary Display
will be displayed in a message format to indicate unusually high

radiation levels at the various floors and potentially radioactive system
process flows in the plant covered by SPDS. A tabular list of floors and
processes with normal or abnormal indications next to them will be shown on
the Summary Display. If any of the radiation monitor signals used by SPDS
and described in Section 5.4 reach their high setpoint, a message is
displayed. The messages, listed below, identify the general location of
the high radiation and direct the operator to the more detailed second
level display.
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Rx BLDG +46
Rx BLDG +21
Rx BLDG -4
RAB +46
RAB +21
RAB =4

RAB =35
FHB +46
FHB +1
PROCESSES

With respect to the Reactivity Control monitoring function of SPDS, several
calculated values are brought into the Summary Display. These parameters are
the same :>- those that appear in the display for Reactivity Control as
described in Section 5.5. The parameters shown on the Summary Display are:

Number of CEAs withdrawn
Maximun Neutron Flux (% PWR)
Minimum Temperature Subcooling Margin (°F)
Average Coolant Temperature (°F)
Boron Concentration (PPM)

Under the Core Cooling and RCS Heat Removal Safety Function the parameters
listed below are shown on the Summary Display. These are the same as those

that appear on the Core Cooling and RCS Heat Removal second level display
described in Section 5.6.

Main Steam Flow (1.0E6 LB/HR)
Pressurizer Level (%)

Minimum Pressurizer Pressure (PSIA)
Minimum Pressure Subcooling (PSIA)
Steam Generator Level (%)

Steam Generator Pressure (PSIA)
Main Feedwater Flow (1.0E6 LB/HR)
Emergency Feedwater Flow (GPM)
Safety Injection Flow Rates (GPM)
Presence of EFAS

The .CS Integrity parameters shown on the Summary Display are primarily the
message type and some secondary side radiation levei information which are
described in Section 5.7. If a leak is detected, the corresponding leak
message is shown on the Summary Display:

SIS Leak Detected

CCW Leak Detected

Rx Head Flange Leak

Seal Leak - RCP xx

Flange Leak - RCP xx

Containment Sump Level

Containment Sump Radiation (micro Ci/cc)

Main Steam Radiation (mR/Hr)

Condenser Gas Exhaust Radiation (micro Ci/cc)
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