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HISTORICAL PERSPECTIVE OF SPDS DEVELOPMENT AT TOLEDO EDISON

The events at Three Mile Island pointed out problems not only with the
operators training, procedures, and information systems, but with the
logistics of overall emergency response. The physical facilities
necessary to support both the onsite and offsite emergency response
activities were inadequate at Three Mile Island. In response to these
problems, Toledo Edison initiated numerous projects to improve its
emergency response capabilities. One of those projects was the construc-
tion of the Davis-Besse Administration Building and its associated
emergency response facilities.

As a part of those facilities, a sophisticated computer system was
installed to provide plant status information to emergency support
organizations. During the initial design development of this computer
system, and well before the NRC established the requirement for an SPDS,
the need for improved operator informational systems was recognized
within Toledo Edison. The usefulness of such displays was demonstrated
to licensed operators and engineers during training activities which
followed the Three Mile Island event. The Training Staff at the B&W
Simulator developed simple, graphical displays which were extremely
useful to the operators in diagnosing and mitigating accidents on the
simulator. The use of these displays required very little explanation.
The operators were able to integrate the information available on the
displays into their normal thought process in responding to accidents.

Consequently, the design of the computer system at the emergency res-

ponse facilities (DADS - Data Acquisition and Display System) included
two CRT terminals and repeaters located in the Control Room to provide
the operator with a color graphics display device capable of generating
these simple display formats. The initial design configuration of the
DADS was described in the June 1981 submittal to the NRC on Toledo
Edison's emergency response facilities.

Subsequent to this initial design development, the NRC established the
requirement for the SPDS. Toledo Edison originally believed that the
DADS, as then configured, would be sufficient to meet this SPDS require-
ment. As the functional requirements for an SPDS were further defined
and refined, the need for additional hardware to support the SPDS became
clear. The primary limitation of the existing DADS was in its speed of
response.

The DADS was designed to gather and make available to many locations,
large quantities of information. The ability to instantaneously transfer
back and forth between several displays was not a requircment. The
primary users of the DADS were emergency support personnel in the
Technical Support Center and Emergency Control Center, where the several
second wait evolved for various displays of information, on both a
current and historical basis was adequate. Consequently, the data
input and data storage capabilities of the DADS is more than adequate to
meet those functional requirements of the SPDS; and for any one display,
the DADS equipment can update information at an acceptable rate for use
by the operator as an SPDS. However, in paging back and forth through




the several displays required for an SPDS, the DADS is not quite fast
enough to meet all operational objectives.

To satisfy these speed requirements, additional equipment was obtained
which uses a separate data processor (DEC 11/34) and substantially
improved color graphics display devices (Chromatics terminals). One of
these Chromatics terminals will be located in the Technical Support
Center and the other will be located in the Control Room as a replacement
for one of the two terminals originally designated for the Control Room
as part of the DADS. This new equipment will have sibstantially improved
response capabilities, but will not maintain the large historical data
base available in the DADS.

The DADS equipment is currently in place and will provide, on an interim
basis, the SPDS function by February 1, 1984. The DEC based SPDS will
be installed and operational in November of 1984. The two systems
together comprise all functional requirements identified in Section III.
Either system by itself, however, will provide a very useful tool to the
operator and vill meet most functional requirements of an SPDS.

Toledo Edison considers that either of these systems meets the basic
intent of an SPDS. Since the equipment configurations of these two
systems are largely independent, the availability of the minimum SPDS
functions is substantially enhanced.

Although numerous prepackaged Safety Parameter Display Systems are
available from various vendors, Toledo Edison has decided to develop its
own hardware and software systems for the SPDS. There are several
advantages to this approach. Within Toledo Edison, the hardware and
software is being developed by the Station Technical Services section,
which also has the primary responsikility for covordination of the
detailed Control Room Design Review, preparation of upgraded emergency
operating procedures, and the plant process computers. This arrangement
improves the proper integration of these efforts. It assures that the
user input necessary to maximize ihe compatibility of the SPDS, upgraded
emergency procedures and Control Room is provided in the development of
the SPDS. Such integration is frequently lost in vendor provided
systems.

In-house development also assures that a detailed understanding of the
workings of the SPDS is maintained within Toledo Edison. This under-
standing is especially important to the future improvement of the
system. The hardware system designed for the DADS and the additional
DEC based system have the capacity to provide numerous additional
displays to the operator. Additional displays may be integrated into
the SPDS in the future as optional display formats augmenting the
currently planned capability. This in-house development of the SPDS by
Toledo Edison permits this approach to the careful future expansion of
the system.






b)  Reactor Coolant System integrity
c¢) Containment integrity

d) Radioactivity conditions

e) Reactivity control

2. The SPDS is to be available and of use to the operator during
normal operations, as well as during abnormal conditions, to
assure operator familiarity with the use of the system.

3. The SPDS is to be located in the Control Room in a position
that is as convenient as practical to the Control Room opera-
tors, yet available for use by the Shift Supervisor and other
support personnel.

4. The design and implementation process of the SPDS is to
consider and be receptive to accepted human factors principles.

5. The SPDS is to be supportive of the upgraded symptom oriented
emergency operating procedures.

6. The SPDS is to be suitably isolated from all electrical or
electronic interference with equipment and sensors that are in
use for safety systems.

7. The SPDS design and implementation process is to be flexible
to permit future improvements as they are identified.

Specific Design Objectives

The following design objectives consist of basic assumptions,
design considerations, and desired features which have been taken
into account during the design and revelopment of the SPDS.

1. Inputs to the SPDS

a) Inputs to the SPDS shouid be highly reliable. If the
same input is available from two separate sources, the
more reliable source should be the primary input.

b) Automatic input data validation should be accompiished to
the extent possible. This should include range checks
and comparisons of redundant channels.

¢) Invalid inputs should be appropriately identified to the
operator. Operator training should identify the limita-
tions of the system with invalid data.

d) Automatic manipulation of input parameters should be
minimized. Simple data modifications which enhance the
usefulness of the data to the operator are, however,
acceptable.
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signals consisting primarily of analog inputs with a few digital
inputs. Inputs to this multiplexer are key plant parameters
important to the evaiuation of the plant safety status. These
parameters were selected as a part of the development of the Data
Acqusition Display System for use in the Emergency Response Facili-
ties. The parameters used for the SPDS were derived primarily from
these inputs.

The Validyne multiplexer samples each input, converts it to a
digital signal, and transmits it to the Davis-Besse Administration
Building via a fiber optics connection. Two separate fiber optics
links exist between the Validyne multiplexer and the redundant
Validyne receivers in the Davis-Besse Administration Building. The
Validyne receivers decode the fiber optics signal and convert it to
a digital signal, which is transmitted either to the Data Acqusition
and Display System Prime A Computer Processor, or the DEC 11/34
Processor.

The plant process instrumentation also feeds digital and analog
multiplexers which provide input to the plant process computer.

The plant process computer uses two MODCOMP Classic 7870 CPUs,
which provide information directly to the Control Room operator via
several display devices. Inputs to the plant process computer
consist of approximately 2,000 analog points and 2,500 digital
inputs, all of which are transmitted to the Davis-Besse Administra-
tion Building via the Valtec fiber optics transmitter/receiver
system. The plant process computer information is input to the
Prime A data acquisition system. Plant process computer informa-
tion is also available to the DEC 11/34 via the Prime A system.

The DADS system is composed of two Prime 550 Processors. The Prime
A Processor has been designated as the data acquisition device, and
the Prime B Processor is the display generation device. Each Prime
processor is connected to two disc storage devices of 300 megabytes
each for a total of 1200 megabytes of disc storage.

As a part of the DADS, the Prime A data acquisition system processor
reads, characterizes, and stores the key plant parameters from the
Validyne receiver at a rate of approximately once per second.
Information from the plant process computer is stored at the rate

1t is scanned by the plant process computer multiplexers. Scan
rates for this information varies from 1 to 60 seconds. The
information from the Validyne receiver and the plant process
computer are stored for a period of 24 hours in a rolling file.

CRT display devices in the Technical Support Center and Emergency
Control Center are driven directly from the Prime B display genera-
tion processor. These CRT display devices are RAMTEK 6200A Color-
graphics Terminals. An identical RAMTEK terminal is located in the
Control Room as the primary SPDS display device. The Control Room
display is driven by the Prime B display generation processor
through a Valtec fiber optics transmitter/receiver link. An
overhead repeater is attached to the RAMTEK terminal to provide
greater Control Room visibility.
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applies to both systems. Significant differences in the display
configurations or operational features will be pointed out where
they exi_t.

The configuration of displays supporting the SPDS at Davis-Besse is
simil~r to the configuration described in NSAC 55 for the Yankee
Rowe SPDS. The "top" level SPDS display consists of a series of
six alarm boxes associated with six critical safety functions.

Note that the extra safety function used in the Davis-Besse SPDS
results from splitting the "reactor core cooling and heat removal
from the primary system" function identified in NUREG 0737 Supple-
ment 1, into two subfunctions. The first of these is associated
with core heat removal from the standpoint of the primary system,
and the second is related to secondary plant heat removal capabili-
ties.

These alarm boxes are displayed on the bottom of all displays
associated with the SPDS. The alarms are activated by parameters
reaching specified setpoints which can be fixed or derived from
other parameters. Associated with each of the alarm boxes is
another "lower" level display showing an historical trend of
parameters selected to assist the operator in determining the
status of the associated safety function. These six lower level
displays and the top level alarm box display constitute the minimum
SPDS display format.

Also associated with each of the alarm boxes is an "upper" level
display which can provide the operator with additional information
in various formats that may be useful in establishing the status of
a given safety function. These upper level displays are not
considered a part of the minimum SPDS. The top level SPDS alarm box
display is displayed with each of these upper level displays.

While the lower level displays will be essentially the same on both
the DEC and DADS systems, the upper level display formats may
differ between the DEC and DADS based SPDS due to the difference in
graphics capabilities of the two systems. On either system,
however, the upper level displays will support the evaluation of
the status of the critical safety functions.

Figures V-1 through V-6 are the six lower level displays with the
associated top lesel alarm box display. These display formats are
further described in Section V. Upper level display formats are
under development and are not presented in this report. The alarm
boxes associated with the six critical safety functions are displayed
on all upper and lower level displays. The alarm logic which
activates these alarm boxes is explained in Section V of this

report.

Aside tfrom the multiple button input required to initiate the
operation of the SPDS, transfer back and forth between various SPDS
displays requires only one or two key entries. These are primarily
performed on numbered function keys which correspond directly to
the six critical safety function alarm boxes. For example, if the
"primary" alarm box was lit and the operator wished to examine the
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operator in rapidly diagnosing an event and taking proper corrective
action at the root of the problem.

PARAMETER SELECTION/ALARM LOGIC/DISPLAY FORMATS

This section describes the parameters used as inputs to the Safety
P rimeter Display System and the way those parameters are used within
the system.

A.

Parameter Selection

The Data Acquisition and Display System was designed to provide
information to the Technical Support Center to evaluate the safety
status of the plant and to assist the operator in controlling and
mitigating the consequences of an <-~cident. The DADS, consequently,
has access to a broad selection of plant data. The parameters
judged most useful in evaluating the safety status of the plant
were included on the input list of the Validyne multiplexer to
provide a means of information redundant to that from the plant
process computer. This large data base provides considerable
flexibility in the determination of those points to be used to
support the SPDS.

Since the flow of information from the plant process instrumenta-
tion to the SPDS computers is less complex via the Validyne multi-
plexer than through the plant process computer, the Validyne
multiplexer inputs are considered to be more reliable and are,
consequently, the primary sourcz ot information to the SPDS. Only
a few inputs to the SPDS are derived from plant process computer
inputs, and none of those have an exceptionally significant safety
function.

The list of inputs used iu the SPDS is provided in Table V-1. The
parameters selected were chosen to support the development of the
critical safety function alarms and some were chosen for display on
the lower level trend plots. The basis for the selection of these
parameters is described more thoroughly in the following sections
on alarms and trend displays.

Alarms

For each of the six critical safety function alarm boxes of the top
level display, a number of alarm conditions have been identified
which will activate the alarm box. The intent of this effort was
the development of alarm conditions which would be indicative of
potential threats to the fulfillment of a critical safety function.

The selection and development of these alarm conditions were
influenced by numerous design considerations and assumptions.
Foremost among these considerations was that the alarm conditions
be consistent with the normal and emergency operating procedures
(EOPs) in existence and the upgraded EOPs under development. To
assure this consistency, the development process directly involved
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licensed operators and individuals responsible for the preparation
of upgraded EOPs.

An additional consideration was that the alarm conditions generated
should provide accurate information not previously available to the
Control Room operator. [uplications of existing Control Room
alarms was censidered undesirable, since the SPDS is an aid to the
Control Room operator to be used in conjunction with existing
alarms and indications, and not as a stand alone device. The alarm
conditions developed, consequently, do not normally duplicate
existing alarms. Some alarm conditions are based on parameters
monitored by other Control Room alarms. In these cases, however,
the alarm normally is generated at a setpoint that differs from the
existing alarm. For example, the SPDS pressurizer level alarms are
set at limits outside those of the existing Control Room alarms to
indicate conditions that are more serious than those identified by
the Control Room alarm.

In an attempt to assure that the alarms are accurate, that is, that
the alarms reflect a truly significant condition, they have been
designed with sufficient logic to eliminate false or inaccurate
alarms. The operator is trained to identify unsafe plant conditions
with, and without, an SPDS. The failure of an SPDS alarm to
identify an unsafe condition should not lead the operator to

believe that such a condition does not exist. On the other hand,

an invalid SPDS alarm should not make an operator look for an

unsafe condition which does not exist and thus divert his attention
from potentially more significant conditions. The design philosophy
in developing the SPDS alarm conditions, consequently, was that the
failure of the SPDS to alarm an unsafe condition was more desirable
than an invalid SPDS alarm.

The alarm conditions developed cover a large range of plant operating
conditions. While some of the alarm conditions are only available
during power operations or during shutdown conditions, some of the
alarms are independent of the mode of operations. From a practical
standpoint, however, the alarm function of the SPDS is only considered
useful in Operational Modes 1-4. The alarm logic features designed
to prevent invalid alarms are generally applicable in all modes.
However, in Modes 5 and 6, Cold Shutdown and Refueling, certain

plant conditions can give rise to invalid alarms. The lack of SPDS
alarm indications in Modes 5 and 6 is not considered significant
since in these modes, the plant safety status is essentially
dependent on the operability or inoperability of certain plant
components such as the decay heat removal system. Since the
operation of these systems is adequately indicated by existing
Control Room alarms and instrumentation, the operability of the

SPDS in these modes is not required.

To prevent an invalid signal from creating an invalid alarm, all
inputs are marked with a validity flag within the SPDS software.
This validity flag can be set automatically by validatiocn checks
such as redundant parameter comparisons or out of range checks.

The flag can also be set by a manual input when a routine review of
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inputs determines that a given parameter is inconsistent with other
indications. Parameters that are marked as invalid are removed
from the alarm logic. If another parameter is available to replace
the invalid signal, the associated alarm will remain active;
otherwise the alarm condition or affected portion thereof is
defeated.

Alarm calculations are performed at intervals of approximately two
seconds. The single exception to this is the calculation of the NI
increasing after trip alarm discussed in the following section.

The results of the alarm calculations are stored in the 24 hour
historical file on the DADS system and are accessible in the
historical mode of operation discussed in Section IV.

The following sections provide a description of the alarm conditions
to be incorporated into the Davis-Besse SPDS. Each numbered

section corresponds to one of the six critical safety function
alarm boxes.

3. Reactor Coolant System (RCS) Pressure/Temperature

Alarms for this cricical safety function designated by a

P/T

indicate that conditions exist which may jeopardize the
ability of the primary system to remove heat from the reactor
core.

a) RCS aL Subcooled Margin Limit Alarm

The usefulness of monitoring tk RCS subcooled margin has
received wide acceptance since the TM1-2 accident.

Toledo Edison has installed redundant, essentially
powered, independent meters to display the current value
of either the temperature or pressure margin to saturation
in the Control Room. The operator also has the option of
selecting the temperature input to the meter from wide
range hot leg thermocouples to any one of eight incore
thermocouples.

The SPDS will provide additional information to the
operator by monitoring both hot leg wide range tempera-
tures and up to sixteen verified incore temperature
inputs and alarming if any indication reaches, or is
below, the subcooled margin limit. This will assist the
operator in identifying one of the primary indicators cf
a Loss of Coolant Accident (LOCA) condition; a loss of
RCS pressure without a corresponding reduction in RCS
temperature.
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The subcooled margin limit is a variable limit calculated
as a fuction of RCS pressure (using the average of P725
and P732). This precsure/temperature function is derived
from the saturation curve and adjusted for instrumentation
errors.

The actual logic is:

If either hot leg temperature T753 or T782 or any verified
incore (T514, T515, T520, T522, T524, T527, 7530, T532,
T539, T542, T544, T547, T550, T551, T557, or T560)

reaches the subcooled margin limit

ALARM

"RCS AT SUBCOOLED MARGIN LIMIT" and P/T

The statement in quotation marks is the alarm condition
message printed at the bottom of the upper and lower level
displays corresponding to this critical safety function.

b)

Primary/Secondary Uncoupled Alarm

If non-condensable gases or a small volume of hot water
or steam is trapped at the top of a hot leg, the flow of
water in that loop could stop if on nmatural circulation.
If this condition continues, the cold leg temperature
will deviate from the saturation temperature of the steam
generator, indicating an uncoupling of the primary to the
secondary. This will alert the operator to take action
to restore flow in the loop such as increasing RCS
pressure to compress the void, bumping reactor coolant
pumps, and/or using the hot leg vents.

The steam generator saturation temperature is calculated
from steam generator pressures (P932 and P936) and
compared to the RCS cold leg temperatures. A deviation

of more than 10 degrees is alarmed. This alarm is

blocked if total RCS flow is more than 25 MPPH as measured
by F727 anc¢ F732. The alarm is also blocked if RCS
pressure is less than 300 psig to accommodate operation
during shutdown when reactor coolant pumps are tripped.
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Containment Temperature Increasing Alarm

This alarm would allow a rapid detection of a primary or
secondary leak. By monitoring the suction temperature of
all three containment air coolers, it is assured that
containment temperature will be monitored during all
cooler lineups. The setpoint of 120°F should never be
reached during normal operation, and it coincides with
the maximum allowable operating temperature allowed in
Technical Specifications.

The actual alarm logic is:
If T306, T302, or T298 1s > 120°F, then
ALARN

"CTMT TEMP INCR" and PRIMARY

Containment Pressure Increasing Alarm

This alarm provides an early warning of a primary or
secondary leak. Its setpoint is below the actuation
setpoint of the Reartor Protection System (RPS) and the
Safety Features Actuation System (SFAS) but above normal
operating pressure in containment. The alarm logic
allows the monthly testing of any one SFAS channel
without causing an alarm condition while also being able
to alarm with any one input failed.

The actua! alarm logic is:

If P314 and P315 > 16.5 psia

If P316 and g§17 > 16.5 psia
THEN ALARM

"CTMT PRESS INCR" and PRIMARY
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Containment Water Level High Alarm

Although a high water level doesn't directly damage the
containment vessel, it could submerge some equipment
necessary for post-accident operations. One of the
lowest elevations that shoula not be submerged (at least
until the long term boron dilution flowpaths are estab-
lished) is the vent for the decay heat valve pit at an
elevation of approximately 571'-7". The water level
expected after a LOCA is 567'. Therefore, an alarm set
at an elevation of 568' should be high enough not teo
actuate unless conditions significantly deviate from
expected and low enough to allow action prior to submerg-
ing the vent. It should be noted that the level instru-
ment used is compensated by a pressure instrument which
results in a worst case maximum string error of 6.6 feet.

The actual alarm logic is:
If L321 is > 568', then
ALARM

"CTMT WIR LVL HI'" and |CONTAINMENT

Reactivity Alarms

The purpose of the reactivity alarms, indicated by

REACTIVITY

is to notify the operator of an unusual core condition. The
following is a description of the specific alarm functions of
the SPDS reactivity alarms.

a)

Reactor Power High Alarm

The main purpose of this alarm is to provide redundant
alarm indication of reactor power above design rating.
The 107% alarm setpoint is above the normal RPS setpoint
(approximately 105%) but below the 112% maximum power
assumed in the accident analyses. The alarm logic is
designed to prevent an alarm occurring during the monthly
surveillance test and to ensure an alarm will occur even
if one channel is failed.
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of the 520-620°F narrow range instrumentation, wide range hot
leg and cold leg temperatures are provided.

Average incore temperature is provided for a comparison with
hot leg temperature to determine the location of the hottest
water in the RCS.

The wide range RCS pressure parameter has a range from above
the primary code safeties lift pressure (2435 psig) to 0 psig,
making it useful for a broad spectrum of transients.

Secondary Trends

Four sets of parameters are trenced on the secondary trends:

COMEUTER
POINT DESCRIPTION RANGE

F674 MAIN FFEDWATER 1 COMPENSATED 0 to 7000 KPPH
FLOW FY2B1

F679 MAIN FEEDWATER 2 COMPENSATED 0 to 7000 KPPH
FLOW ¥Y2A1

[OR]

F878 MAIN FEEDWATER 1 STARTUP FLOW 0 to 1500 KPPH

F879 MAIN FEEDWATER 2 STARTUP FLOW 0 to 1500 KPPH

P932 STEAM GENERATOR 1 OUTLET STEAM 0 to 1200 PSIG
PRESSURE, PT12B2

P936 STEAM GENERATOR 2 OUTLET STEAM ¢ to 1200 PSIG
PRESSURE, PT12Al

F874 STEAM GENERATOR 1 AUXILIARY 0 to 1000 GPM
FEEDWATER FLOW

F875 STEAM GENERATOR 2 AUXILIARY 0 to 1000 GPM
FEEDWATER FLOW

L863 STEAM GENERATOR 1 STARTUP 0 to 250 INCHES
RANGE LEVEL 9B3

L893 STCAM GENERATOR 2 STARTUP 0 to 250 INCHES

RANGE LEVEL 9A3

The main parameters in the secondary side of the steam genera-
tors are level, pressure, and flow.

In order to provide the most accurate indication of feedwater
flow, the feedwater flow trend transfers to read the startup

feedwater flow below 1000 KPPH. Auxiliary feedwater flow is

provided directly in gallons per minute.
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Since the steam generator pressure is critical in deciding the
steam generator saturation temperature and, therefore, the
cold leg temperature, a trend of steam generator pressure is
included. The range of the instrument (0-1200 psig) extends
above the maximum main steam safety valve setting (1100 psig)
and can be used for the entire cooldown transient since it
reads any positive pressure.

Since the steam generator startup level can be used to detect
a low level condition (operate range instruments cannot read a
steam generator level less than 102 inches above the lower
tube sheet), and since nc¢ >tartup level trend recorder exits
in the Cuntrol Room (operite range instruments have recorier),
startup level was chosen for the trend. Although startup
level is not temperature compensated, the maximum range of 250
inches corresponds to approximately 82% on the operate range
(with 925 psig in the steam generator and a 120°F reference
leg), which is adequate to detect an overfill condition.

Radiation Trends

The radiation trend display consists of nine trend parameters:

COMPUTER
POINT DESCRIPTION RANGE

R291 CONTAINMENT NORMAL RANGE PARTi- 107'C to 1072 g%
CULATE RADIATION (pC/CC)

R292 CONTAINMENT NORMAL RANGE I-131 10710 to 1072 %%
RADIATION (pC/CC)

R293 CONTAINMENT NORMAL RANGE Xe-133 1078 to 10° gé
RADIATION (pC/CC)

R294 CONTAINMENT MID/HI Xe-133 1073 to 10*5 gg
RADIATION (pC/CC)
R
R299 CONTAINMENT FI RANGE AREA 10° to 108 HOUR
RADIATION R
HOUR
J T
R844 UNIT VENT NORMAL PARTICULATE 10710 to 1072 %E
(uc/cc)
5 —5 pC
R845 UNIT VENT NORMAL I-131 (mC/CC) 10710 o 1077 gﬁ

. o uC
R846 UNIT VENT NORMAL Xe-133 (uc/cC) 10710 to 1072 gé

R847 UNIT VENT MID/HI Xe-133 (pC/CC) 1078 to
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these parts relies on developing tabular matrices which list the
regulatory requirements/guidelines and industry practices. The
verification process consists of systematically exercising the SPDS
and reviewing the design decumentation of the SPDS to assess the
degree of compliance with those items listed in the tabular matrix.
An example of this matrix is shown as Fi. = VII-1.

This matrix would allow the documentation of the method by which
verification activity was performed, the list or document references
used in the verification effort, and the resvits of the verification
process. The matrix would list the reguiatory requirements/guidelines
and industry practices for the following aspects of the SPDS:

Design Criteria

0

° Displays

° Location, 8ize, and Visibility
® Staffing

° Procedures and Training

Document review and personnel interviews will be conducted to
determine that the SPDS design conforms to the design criteria and
guidelines outlined in the matrix. The following documentation
will be reviewed during the course of this effort:

® Toledo Edison SPDS Specification and SPDS Input List
° Toledo Edison Design Drawings (Instrument Loop Diagrams)

o Abnormal Transient Operating Guidelines for Davis-Besse
Nuclear Power Station Unit 1

° Data Acquisition System, Central Processing Uait, and
Display Generator Hardware Documentation

. Data Acquisition System and Display Generator Software
Review

The verification activity concerned with the engineering aspects of
the SPDS will be documented in a report. Discrepancies would be
noted between requirements versus the design and performance of the
SPDS for appropriate resolution.

The Toledo Edison SPDS implementatlion process has included human
factors considerations as an integral part of the evolving design.
A human factors review .._ the DADS SPDS is being performed. The
purpose of this review is to determine the degree to which the SPDS
conforms to the applicable criteria contained in the October, 1981
draft of NUREG 0835 and NUREG 0700.

Human factors review of the SPDS displays will be conducted to
determine the adequacy of the operator-display relationships as
well as the correspondence with procedures and the proper use of
color, labels, scales, and symbols in the design of the SPDS
displays. Surveys will be performed to determine if the TED SPDS
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FIGURE VII-1

Prepared by Date
EXAMPLE OF Reviewed by Date
VERIFICATION AND VALIDATION SUMMARY MATRIX Approved by Date
FOR SAFET" PARAMCTER DISPLAY SYSTEM (SPDS)
| I 1 L3 1
| | Yerifi- | | |
| Design | cation | IValidation| Validation
i Method of Yerification | Report |Verification|Test Plan | Test Plan Comments
Requirements/Guidelines |VYerification References | Section | Results |Reference | Results
|
1
Example of Typical Content |
|
Design Criteria |
B |
Sensors and signal conditioners |Document - TED Instrument Index
for SPDS parameters that are |Review - Q List or equivalent

also used by safety systems are
to be designed and qualified to
meet Class 1E requirements.

SPDS and safety system interfaces
shall be isolated from electronic
and electrical interferences.
SPDS fatlure shall not impact
safety systems.

Faflure of non-safety systems
shall not adversely impact the
integrity of SPDS.

Sensors and signal conditioners
for those parameters of the SPDS
that are spec fied by R.G. 1.97
shall be qual /fed to meet its
requirements.

|Document
|Review

|

|

|

|

| Document
|Review

|

|

|

|
| Document

|Review
|

————— —————— Y — ————————————————————— — ——— — —

L} L ' ' '

Instrument Loop
Diagrams
SPDS Input List

TED Instrument Loop
Diagram
SPDS Input List

TED Instrument Loop
Diagrams

SPDS Input List
SPUS Po.er Supply

TED RG 1.97

Documentation (List of

instruments and
qualification levels)

——————————————————————— ————— " ———— — — —

——— ————————————————————————————— . — -
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