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MAINE YANKEE ATOMIC POWER COMPANY

0.0 EXECUTIVE SUMMARY

The Maine Yankee Safety Parameter Display System (SPDS) is designed to
assist plant personnel in assessing plant status during normal and
off-normal conditions. The SPDS complements the Maine Yankee emergency
operating procedures by monitoring the six critical safety functions
(CSFs) tracked by the EOPs, and by providing consolidated displays of the
parameters supporting each CSF. It is not intended that the operator use
only the SPDS for resolution of a transient. The electrical analog of
each of the parameters displayed by the $PDS is also available on the main

control board or on one of the adjacent auxiliary panels. The instruments
which display these parameters are the same the operators have been

trained to use, and their acceptability has been confirmed through human
factors task analysis walk-throughs and by years of use.

The general design of the SPDS has been based on industry research since
TMI-2 by the Electric Power Research Institute and the Nuclear Safety
Analysis Center. Plant-specific portions for monitoring of the plant
Critical Safety Functions (CSFs) are designed to support the EOPs by
maintaining six (6) critical functions: (a) subcriticality, (b) core
cooling, (c) heat sink, (d) RCS integrity, (e) containment, and (f)
inventory.

Maine Yankee's SPDS is a single channel system containing sufficient

inputs to support each of the CSFs. Class lE inputs are electrically
isolated from the non-Class lE computer system and displays.

Duplicate displays of the Control Room SPDS are located in the Technical
Support Center (TSC) and Emergency Operations Facility (EOF), both of
which are located in the Staff Building. These additional stations ald
the plant technical staff in evaluating transient conditions and providing
guidance and direction to the plant operational staff.

The parameters displayed on the SPDS were chosen to provide a proper
indication of the critical safety functions tracked by the EOPs. A
verification and validation program will be completed prior to
implementing the SPDS to ensure the parameters are valid and appropriate.
The SPDS is electronically isolated from the safety related equipment and
sensors so as not to interfer with their safety related function. The
SPDS displays have been designed using accepted human factors principles
to provide reasonable assurance that the information provided will be
readily perceived and comprehended by the user.

5793L-SEN (=
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1.0 INTRODUCTION

The Maine Yankee Safety Parameter Display System is designed to assist
plant personnel in assessing plant status during normal and of f-normal
conditions.

The general design of the SPDS is based on industry research since TMI-2
by the Electric Power Research Institute and the Nuclear Safety Analysis
Center. Plant-specific portions for monitoring the plant Critical Safety
Functions (CSFs) are designed to support Maine Yankee's emergency
operating procedures (EOPs).

Maine Yankee is in the process of upgrading our existing EOPs.
westinghouse has been chosen to assist us in this effort. The
westinghouse based EOPs are developed for a broad range of operational
events, and rely on a defense-in-depth philosophy which results in a
plant-specific set of six Critical Safety Furctions. It is intended that
the operator use the EOPs to respond to a transient condition, and the
DS provides information to assist the operator. The SPDS monitors the
six Critical Safety Functions and provides consolidated displays of the
parameters supporting each CSF.

The SPDS is available at four locations; two in the Main Control Room, and
one each in the Emergency Operations Facility and the Technical Support
Center. The additional statlions aid the plant technical staff in
evaluating transient conditions and providing guidance and direction to
the plant operational staff,

The primary parameters in SPDS are those which provide the information
necessary to maintain a particular CSF. The electrical analog of each of
these parameters is available on the main control board or on one of the
adjacent auxiliary panels. The instruments which display these parameters
are the ones which support the EOPs and which the operator has been
trained to use; human factors and task analysis walk-throughs have
confirmed these instruments as being adequate. Additional alarm or
pre-alarm setpoints are provided to aid the operator in detecting possible
transients before they occur.

The following sections describe each of the major features of the Maine
Yankee SPDS in more detail and show that:

(a) The variables displayed on the SFDS are sufficient to provide a
proper assessment of the critical safety functions;

(b) The SPDS is isolated from electrical and electronic interference to
equipment and sensors that are used in safety systems;

(c) Means are provided to ensure that the data displayed are valld; and

(d) It has been demonstrated that the characteristics of the SP0S
displays are sufficient to allow reasonable assurance that the
information provided will be readily perceived and comprehended by
its users.

5793L-%N ole
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2.0 CRITICAL SAFETY FUNCTIONS - PARAMETER SELECTION

2.1 General

The main role of the SPDS is to aid the operators in determining the
status of the CSFs.

Selection of parameters to support the CSFs is concentrated on those
parameters which actually contribute to providing an indication of
the status of the CSFs. Primary parameters provide this indication.
Secondary parameters provide additional or verifying information.

At Maine Yankee, the EOPs are derived from the westinghouse Owners
Group Emergency Response Guidelines (ERfs), the human factors task
analysis, and USNRC Regulatory Guide '.97. The CSFs and their
support parameters are based upon these integrated guidelines.

The Westinghouse-based EOPs are developed for a oroad range of
operational events. The EO0Ps rely on a defense-in-depth philosophy
which results in a plant-specific set of six (6) critical safety
functions, The EOPs are symptom/function orientated, and are
intended to assist the operator in maintaining the critical safety
functions. By maintaining the CSFs, the goal of minimizing
radioactive releasas is met. The Maine Yankee emergency operating
procedure defense-in-depthr philosophy ensures the following:

- Fuel matrix and cladding integrity
- Reactor Cooling System integrity
Containment integrity

Each of the six (6) CSFs has an order of priority which is based on
that CSFs importance in maintaining the above pnilosophy. The six
(6) critical safety functions, in order of priority, are:

(a) Subcriticality
(b) Core cooling
(¢) Heat sink

(d) Integrity

(e) Containment
(f) Inventory

The ERGs set forth minimum instrumentation requirements needed to
adequately support each of the critical safety functions. B8y
reviewing the task requirements for each CSF, and comparing those
requirements to the Malne Yankee plont-spoclhc design requirements,
a basic list of support parameters is created. A review of the
westinghouse Functional Recovery Guidelines (FRGs), including the
Fault Tree matrices, provides additional parameters to complete the
list of primary CSF support parameters. Additional safety class and
non-safety class instrumentation are also added to the list to
provide secondary indication or to ensure data integrity.

Enclosure (A) lists the parameters which support each critical safety
function.

5793L-SEN 2=
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MAINE YANKEE ATOMIC POWER COMPANY

Supervisor and Nuclear Safety Engineer in determining which
CSF restoration needs to be addressed. The information
required by the CSF status trees and by the FRPs is
displayed on the SPDS.

To ensure the usability of the SPDS, the SPDS design
process was Intogrotod with the EOPs th the Emergency
Response Capabilities Integration Program (ERCIP) Steering
Committee. The EOP upgrade working group and the SPDS
working group developed the initial EOPs and SPDS
functional description independently. Certain verification
steps, however, were developed together to accomplish the
required integration (see Section 8.0 verification and
validation). For instance, westinghouse, through the
development of the Functional Restoration Guidelines,
defined the list of required instrumentation and controls.
This list was compared to the Maine Yankee SPDS parameter
list as part of the integration effort with the EOPs.

Prior to implementation EOPs and SPDS will be validated
using the Maine Yankee simulator and simulated event
walk-throughs to ensure their compatibility.

2.4 Data Integrity

2.“.1

2.4.2

2.4.3

5793L-FEN

General

It is important that the operator be confident that the
information on a particular SPDS display is accurate. Even
though the SPDS provides no control functions or advisory
actions, any inconsistency between information provided by
the SPDS and the main control board could lead to
confusion. Operator action will be taken only after first
consulting the instruments on the main control board and

verifying the information.
Loop Failure - Fail To Zero

An important consideration with any instrument loop is
indication of loop fallure. Any loop which shows a zero
volt output will be considered as having failed. Such
failures will be indicated on digital displays by replacing
the numerals with "FAIL". Bar graphs will disappear, and
trended graphs will stop at the fallure point.

Prior to implementation, each algorithm will be
walked-through to show that no single loop failure will
destroy all support indication for a particular CSF.

Loop Failure - Fail To Non-Zero

A continuous comparison with the other loops will be done
for the Class lE instrument channels. For three instrument
channels on three different loops providing the same
information, this comparison will detect any large



MAINE YANKEE ATOMIC POWER COMPANY

differences. The acceptable differences will be defined
for each parameter.

If a particular channel is deemed to be out of tolerance,
then a comparison of that information will be made with
non-isolated data. If the original channel is then
declared incorrect, the digital display value will change
color, indicating that the reading is possibly incorrect.
At that point, the operator will check redundant Class lE
main control board mounted instrumentation for the correct
values,

57’1’!" .5-
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3.0 DISPLAYS
3.1 General

3.3

3.4

The Maine Yankee SPDS has four (4) color graphic display monitor: .
Two are located in the Main Control Room (MCR), and one each in the
TSC and EOF, Each monitor has a keyboard which is used to produce
the desired display on that monitor. Oifferent displays can be used
on different monitors at the same time.

The SPDS is not normally displayed on the monitors; upon receipt of
any alarm to SPDS however, the SP0OS default display appears on the
CRT used by the PSS. The default display gives an overall CSF and
primary plant status and menu for further access to all other
displays. Enclosure (B) describes each primary display and the
rameters associated with it. The menu is selectable via the
d attached to the CRT,

Human Factors

Each SPDS display, the keyboard arrangement and other aspects of the
man/machine interface have been reviewed by a human factors
engineer. A description of the human factors review of the SPDS is
provided in Section 6.0.

Keyboard

The keyboards used with the SPDS monitor are full-sized ASCII
keyboards with additional assignable keys.

A rectangular matrix of assignable keys at the top of the keyboard
allows one-button access to each SPDS display. The top key of each
row is for the CSF top level displays. The keys below are for the
CSF secondary displays. Each key is labeled and color-coded to
distinguish between different CSFs and displays.

CSF Displays

3.4.1 General

Monitors used for the SPDS are nineteen (19) inch and
thirteen (13) inch CRTs with non-glare screens.

Across the top of each SPDS display are six CSF status
indication boxes, A of color or flashing of a
particular box indicates t a parameter supporting that
CSF has reached a setpoint and a possible challenge to that
CSF exists., The full name of the CSF is contained In the
box. The six boxes are not displayed if DS 1s not in use
but will appear upon default to SP0S,

5793L-SEN -
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Default Display

Since the SPDS will not be displayed at all times, it is
necessary to automatically bring up a SPDS display upon
receipt of any SPDS alarms. This display is called the
SPDS default display.

This default display gives the general status of each CSF,
and presents specific data on plant primary side
equipment. Pressing the key for the affected CSF then
brings up the top level display for that CSF.

The default display will be automatically displayed on the

Pﬁ;‘: monitor unless SP0S is in use at the time of the
a .

Top Level Displays

There is a top level display for each CSF. This display
shows the rator the status of the primary parameters
supporting the CSF. Information such as parameter values
and setpoints is shown, 1f further information is needed,
a second key presents additional information via one or

more secondary displays for that CSF.

Secondary Displays

One or more secondary displays for each CSF provides the
operator witn data on individuel parameters and equipment.
Trending is available on many of these displays to ald the
operator in determining which parameter is perturbing a
particular CSF.

Trending consists of graphs showing parameter values versus
time with sidebars showing the setpoint locatlons. The
amount of time covered by the graph is dependent upon the
computer scan rate for a particular parameter, and varies
from five to thirty minutes, Actual length of time on
these historical trends depends on the above plus on
specific EOP requirements,

Speclal Displays

Certain pressure and temperature relationships can more
readily give the operator an idea of how a recovery
operation is proceeding. Special displays such as the
plant MPT curve are avallable. The plant MPT curve can be
displayed by a single key action., A pointer on the graph
instantly shows the operator whether or not the plant is
operating in a desired region. while these speclal
displays are technically not part of the SP0S, their
inclusion will help to increase the efficliency of Control
Room personnel in responding to certain operating
conditions, The capability exists to provide several

special displays of this type to aid the operator.

-7-
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If the SPDS is not being used at the time an alarm comes
in, *hen the SP0S default display is brought up on the

t the Plant Shift Superintendent's desk., If the
S0S 15 in use when the alarm arrives, then the display in
use remains on the screen., Additionally, an annunciator
window on the main control board indicates that SPDS has an

Next, the color of the affected CSF status indication box

changes. If the alarm is not acknowledged within a few
seconds, the status indication box begins flashing.

At no time is any contreol function performed Dy the SPDS,

Setpoints

Most parameters have two or more setpoints. One setpoint
for normal operating conditions is typically a pre-alarm
setpoint to alert the operator to non-urdinary changes in
the operating characteristics of the plant. A second
setpoint is typically for post-trip situations; these
setpoints are largely based upon the EOPs and Engineered
Safety Features' post-trip requirements. Post-trip
setpoints are designed to alert the operator to conditions
outside of EOP requirements or Technical Specification
limitations. Setpoints for each parameter are being
developed to ensure that each CSF is properly supported by
that parameter.
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4.0 COMPUTER H\RDWARE
4.l General

The Maine Yankee Computer System is composed of three subsystems, the
Front End System (FES), the Operations Support System (0SS), and the
Emergency Support System (ESS). The three subsystems provide data

and point processing, Control Room functions, SPDS, TSC and
EOF functions, and development capability. Each of the three systems
is described below.

4.2 fr nd FES

The two Maine Yankee FES Central Processing Units (CPUs) are MODCOMP
CLASSIC's Model 7821 with floating point hardware and 256 KB of MOS
memory. Each of the CPUs is connected to the 0SS and ESS via high
speed serial links. There is no direct communication between the two
FES computers.

Data is input from the plant via « MODACS III data acquisition
subsystem, This data acquisition subsystem is composed of cards
which accept analog and digital inputs, pulse counters and
Sequence-of-Events, and output digital signals. Event timing is
provided by a Chrono-Log clock with a one millisecond pulse. The
Chrono-Log clock is read through the MODACS as 24 digital inputs,

Software in the FES is limited to the following:
(a) MAX IV Operating System (Revision G) with MAXNET extensions,

(b) Analog/digital scan package.

4.3 Operations Support System

Te 0S5 is the Primary Plant Monitoring System, This system provides
gain compensation, instrument validation, analog and digital point
;:roc::slno, alarm checking, limited software development and off-line
unctions,

Te 0SS consists of two (2) CPUs, two (2) 256 MB disc units and
assoclated printers, tape drive and CRTs,

4.4 Emergency Support System

The ESS provides the capability of responding to computer functlions
recommenced by NUREG-0696. The ESS also provides support for
engineerirg functions and program development,

The ESS consists of two (2) CPUs, two (2) 256 MB disc units, and
associated printers, tape drives and CRTs,

4.5 Power Supp.y
The Maine Yarkee plant computers are powered by a non-Class 1E
uninterruptible power supply.

5793L-SEN =
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5.0 INSTRUMENTATION ANO CONTROLS

5.1

5.2

5.3

5.4

5.5

General

Te inscrumentation selected ‘or input to the SPDS includes analog
and digital, safety class ani non-safety class. Enclosure (A) lists
all of the inputs to the SPC5. A totol of 268 inputs are used to

support the SPUS.
Signal [solation

The Class lE sinne!s are e.actrically isolated from the plant
computer by Emrgy ncorpo-al «d (£1) isolators which meet IEEE
Standards 323-! 774, 344.107°, (nd 477-1974, Analog signal isolators
provide tunumw-typc is.)ation; digital signal isolators provide
optical isolat'on,

signal Conditioning

Each 4 to 20 milliamp si ral is conditioned by inserting a precision
resistor in the signal 1 op, and then using the voltage drop across
the resistor to provide a 100-500 millivolt input to the analog
isclation card circuit; the isolation card then provides a 0-1 volt
signal to the computer,

Power Supply

The Maine vankee SP0S isolators and displays are powered by
interruptible but diesel generator backed AC power supplles. The
Malne Yankee plant computers which support SPDS are powered by a
non-Class lE uninterruptible power supply.

t ifications

The Safety Class lE equipment used for the SPDS has Deen reviewed in
accordance with USNRC Regulatory Guideline 1.97 to ansure its
qualification in a post-accident environment, pment supplying
the information to the SP0S 1s or has been q.nu fed in accordance
with Maine Yankee's Regulatory Guide 1.97 submittal (Reference 10.10).

5793L-SEN =10~
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6.0 HUMAN FACTORS

6.1 General

The Maine Yankee SPDS is a combination of plant parameters which
provide simplified higher level information on each of the six
critical safety functions., The information is displayed on CRTs in
the Control Room and at two additional monitoring stations, Of

pr concern is the form of the displays and the human interaction
with displays.

The display must:
(a) Be easy to understand,
(b) Provide ease of access to the desired information,

(c) Provide the operator with the information required to make
Judgments concerning the plant state.

Each display in the system is judged upon these criteria and upon
basic human factors principles.

6.2 Discussion

Installation of a SPDS has important human factors Iimpact on plant
operations, Human factors personnel at Maine Yankee were involved in
design of the SPDS from the beginning to ensure that the system's
impact would be positive.

The most visible portion of the SPDS is the serles of displays which
presents information on critical safety functions. Each SPDS display
uses bars and colors to supplement digital information., Ore quick
look at bar colors and sizes tells an operator whether or not a CSF
is stable. Bar width and/or orientation is different for each
parameter within a single display. Borders are also provided to
further distinguish different parameters.

Access to each display is via a set of assigned keys on an attached
keyboard., Six groupings of keys match each of the six critical
safety functions. The top key of each group selects the primary
display for that CSF. Keys below select secondary displays for that
CSF, se labeled keys provide instant one-touch access to each

$0S display.

Each display contains several pieces of information to aid the
operator In assessing the plant state:

(a) The general condition of all CSs, and

(b) The specific condition of the parameter(s) supportl g a single
CSF.

5793L-SEN -ll-
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7.0 SOFTWARE

7.1

General

Computer software to support the SPDS has not been completed at the
time of this report. Software development will be accomplished under
the guidelines outlined below.

Development of software for the Maine Yankee SPDS will be done by the
Maine Yan.ee Computer Section. This development process will be
primarily governed by the Maine vankee Software Development Manual,
Additional guidance will be provided by other documents (References
10.1 through 10.7) which deal with the methodologies of software
engineering and software quality.

Specific activities will include the following:

(a) Assurance that the logic employed in each of the algorithms is
complete,

(b) Review of display design and layout,

(c) Software development and coding,

(d) Software testing, and

(e) System testing/validation,

Each uf these specific activitlies is discussed ir. more detail below,

7.2 Softwar: Development Process

57930 -SEN

7.2.1 General

In developing the SPDS on the plant process
computer, the following steps shall be applied. First, the
algorithms given to the Computer Section will be reviewed
for content, The functional specification will be
developed from the algorithm and general SPDS specification
documentation, The functional specification can be used
later for user training documentation., The design
specification will be written from information obtained in
the functional specification and algorithm, Specific
software methods will be delermined, From the design
specification, the detalled design document will indicate
the specific software construction for the ModComp system,

7.2.2  Developnent

Algorithms given to the Computer Section will be reviewed
for content. The algorithms must:

=13~
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(a) Describe all the inputs,

(b) Jescribe all the outputs,

(c) State the criteria for the correctness of the data,
(d) Indicate what to do with incorrect data, and

(@) State the correlation between the input and output;
that is, state which input produces which output by
means of specific events, related actions and any
constraints,

The end product of the algorithm indicates what is to be
done; not how it will be done. when this step is complete,
the software development phase will begin.

A functional specification will be developed from the
algorithm and general SPDS specification documentation,

The functional specification shall describe all the inputs
and all the outputs to the SPDS algorithm, A definition of
the display screen(s), as given from the algorithm, will be
stated, T™e information in this document will contain most
of the information in the algorithm, The criteria for the
correctness of data, what to do with incorrect data, and
the correlation between the input and output will be
stated, The information in this document can be i(ssued to
the end user for documentation,

Once the functional specificatlion has been completed, the
design specification will be written, This step will
specify the algorithms, job control procedures, etc.,
required to implement the functional specification,

The detalled design will be developed next, The detalled
design specifies interfaces, including identifying

ts passed, the scope of the data, file structures,
data structures, search and sort methods, and software
construction, Any hardware specific items will be
identified, and all error checking and process flow should
be described completely, There should be no questions
about the inputs, outputs and events, The programmer will
use this lnfornhon for coding, applying Maine Yankee's
internal software document standards, Once this step is
complete, the programmer will begin to code,

Each plece of code will be subject to a formal

walk«thr . This walk<thr will determine If the code
completes specifications with no additions or
deletions, This lr the final stage of development, Once
complete, the testing stage may begin and software
development will be complete.

-1‘-
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7.2.3 Testing

Each module (subroutine, task, and subsystem) of the
05 software will be tested in isolation (unit
testing) be ore its operation in the system is tested
(integration testing). Installation testing validates
the wdubl}}‘:{ of the source code and the compiling
and linking ructions provided by the programmer.
Module, integration, and installation testing will be
performed on the u{o simulator. Installation testing

-13 also be performed on the plant process computer
system,

Figure 7-1 Indicates the type of testing that will be
assoclated with the computer hardware and software.

module Verification and validation
(Subroutine, Task, and Subsystem)

|

Integration Testing

|

Installation Testing

o —— — — — — —— — — —
—_— e — ——e— - ——— — e —

Figure 7.1

ST93L~5EN el
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8.0 VERIFICATLON AND_VALIDATION

8.1 General

A verification and validation program was developed to ensure that
each portion of the SP0S design process was compatible with existing
systems, procedures, and operational philosophy.

Maine Yankee Is in the process of upgrading our existing EOPs,
westinghouse has been chosen to assist us In this effort, A
step-by-step comparison of the bases for the existing EOPs versus the
westinghouse EOPs was made to ensure that the SP0S merged
successfully with the new EOPs,

8.2 verification

Te verification program involved defining the critical safety

functions, list the parameters and thelir characteristics, defining
the display formats, and developing the algorithms, Starting with

the exist Maine Yankee emergency operat phllonch{ a sequence
of steps 2 developed to define each npocupof the ver hcnu.on
process. Six (6) stages of design considerations were developed:
(a) Determine the number and type of critical safety functions,

(b) Define each critical safety functlion,

(c) Perform a task analysis to show which parameters are necessary
to properly support each CS,

(d) Develop a display format philosophy,
(@) Design the SP0S displays,
(f) Develop the SP0S algorithms,

This sequence of design considerations is essentially the same as
that used Lo develop and design the SPDS. Some steps, such as (e)
and (f) were performed concurrently. Step (d) was Independent and
was developed using basic human factors engineering principles,

During the verification process, constant interaction with the Maine
Yankee EOP working Group ensured that the SPDS philosophy and design
were well Integrated with that of the new EOPs, Flgure 8«1 shows the
interplay assoclated with the SP0S and new EOPs development processes,

6.3 yalidation

e valldation process analyzed Individual displays, keyboard layout,
human factor concerns, and the support parameters for each CSF,

5793~ %N =16~
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ENCLOSURE A

SPOS _INPUTS TO CRITICAL SAFETY FUNCTIONS

NOTES:

(1) Asterisk (*) indicates primary parameters which directly support the CSF.

(2) Numbers in parentheses indicate the number of inputs for that parameter.
No number indicates one (1) input.

SUBCRITICALITY
(a)* Reactor % Power (10)
Control Element Assemblies Positions (64)
Reactor Trip Breaker Posi
CORE COOLING
Margin to Saturation (Core Region)
Margin to Saturation (Head Region)
Core Exit Temperatures (36)

Reactor Coolant Pump Status (3)
(via Steam Generators delta P)

Reactor Vessel Head Temperature

RCS T-Average (3)

SINK

Core Exit Temperatures

Main Feed Flow (3)

Steam Generator Pressure (3)

Steam Generator Level (3)

Margin to Saturation (3) (Steam generator regions)

Steam Generator Dump Availability
T-Cold (6)
Auxiliary Feed Flow (3)

LPSI Flow (3)

5793L-SEN
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(k) HPSI Flow (3)
(1) SIAS Status (2)

\
|
|
(m) Atmospheric Dump Radiation Monitors (3) 1
|
4. INTEGRITY 3

(a)* Reactor Coolant System Temperature
(T-Hot and T-Cold)

(b)* Reactor Coolant System Pressure

1) Pressurizer Pressure
2) Steam Generator Pressure (3)

(c)* Steam Generator Level (3)
(d) PORV Positions

(e) Main Steam Line Radiation (3)

|
|
1
5. CONTAINMENT
(a)* Pressure
(b)* Sump Level (2)
(c)* Hydrogen 1
(d)* Radiation ‘
(e) Humidity (3)
(f) CIS Status (2) |
(g) Temjerature (13) i
(h) Isclation valve Status (67) i
(i) Stack Fans (2)
(j) Stack Radiation (2)
6. INVENTORY |
(a)* Pressurizer Level

(b)* Margin to Saturation (2)

1) Core Region
2) Head Region

(c)* Reactor Vessel Head Temperature
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(d) Charging Flow
(e) Letdown Flow

(f) Containment Sump Level (2)

(g) Safety Injection Tank Level (3)

(h) LPSI Flow (3)

(1) HPSI Flow (3)

(J) SIAS Status (2)

(k) Reactor Coolant Pump Seal Leakage (3)
7. MISCELLANEOUS

The following parameters provide information for variable or selectable
parameters:

(a) LTOP Pressure (2)
(b) LTOP Setpoint (2)
(c) Saturation Monitors Selected (5)

| Page 3 of 3
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ENCLOSURE B
SPDS DISPLAYS DESCRIPTION

1. DEFAULT DISPLAY

The default display presents information regarding general plant status
and specific information on primary system status. Information supporting
the general plant status is described in each of the CSF sections below.

Primary system status is indicated by a pictograph of the core, steam
generators, reactor coolant pumps, and pressurizer. Status is indicated
by bar graph size and/or color.

The following parameters support this display:

(a)
(b)
(c)
(d)
(e)
(f)
(9)
(h)

Steam Generator Level (3)

Steam Generator Pressure (3)
Pressurizer Pressure

Pressurizer Level

PORV Status

Code Safety valves Status (3)

RCPs Status (3)

Core Exit Temperature (4 quadrants)

2. CSF TOP LEVEL DISPLAYS

(a)

{b)

Subcriticality

Bar graph presentations of percent power and control element
assemblies' positions are supplemented by digital information in this
display. Setpoints are shown on each bar graph.

Support parameters are:

1) Percent Power
2) Rod Position

Core Cooling

Bar graph presentations of core exit temperatures, margin to
saturation, RCS T-Average, and reactor coolant pump status, are
supplemented by digital information.
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(c)

(d)

(e)

(f)

MAINE YANKEE ATOMIC POWER COMPANY

Support parameters are:

1) Margin to Saturation (core)
2) Margin to Saturation (head)

3) Core Exit Temperatures (average)
4) Steam Generators delta P

5) Reactor Vessel Head Temperature
6) RCS T-Average

Heat Sink

For the top level display, primary concern is focused on the core and

steam generators. Four sets of bar graphs represent the status in
each loop of feed flow, steam generator level/pressure, core exit
temperatures, and T-Average.

Support parameters are:

1) Core Exit Temperatures
2) Steam Generator Pressure
3) Steam Generator Level

4) Main Feed Flow

5) Auxiliary Feed Flow

6) RCS T-Hot
7) RCS T-Cold

Integrity

Bar graph presentations of RCS temperature, RCS pressure, and main
steam line radiation compose this display.

Support parameters are:

1) RCS T-Hot

2) RCS T-Cold

3) Pressurizer Pressure

4) Main Steam Line Radiation

Containment

Bar graphs display containment pressure, sump level, radiation, and
hydrogen concentration.

Support parameters are:
1) Containment Pressure
2) Containment Radiation

3) Containment Sump Level
4) Containment Hydrogen

Inventorz

Bar graphs show primary inventory status, including the reactor
vessel,
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Support parameters are:

1) Pressurizer Level

2) Margin to Saturation (Head Region)
3) Margin to Saturation (Core Region)
4) Core Exit Temperatures

5) Reactor vessel Head Temperature
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