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1.0 INTRODUCTION

1.1 Summary of‘the4§§fe£y Analysis

This report provides the safety analysis necessary for the Indian

Point Unit No. 3 (IP-3) Safety Parameter Display System (SPDS).

- Information is provided herein to show that the SPDS was designed to

meet the provisions of'Supplemént 1 to NUREG-0737..

N

As described in our response to Supplement 1 to NUREG—0737, the

Authority contracted in 1981 Combustion Engineering (CE) for the

~development and implementation of the Emergency Response Facility

Data Acquisition ahd3Dispiay System:(ERFDADS).'VThe ERFDADS is an

integrated ptbgtam involving réplacement‘of_the P—éSO,plant computet

_and installation of a Qualified SPDS (QSPDS) and a Critical Function

'Honitbring System (CFMS). .

‘Isolétiqh 1E/non-1E

- Signals: fiber optic cables

The CFMS (ptiﬁary display system) is a high,performanée 32-bit
computer providin;,_on colorgraphic CRTs; displays and glarms of
cfitical safety functions and plant systems parameﬁers in the Control
Room (CR)gnd two'Emergency Regponse Facilities (Technicgl Suppoft
Center and Emergency Operations Facility). A criti;al safety - |

function is defined as a set of actions which serve to protect the

‘integrity of one of more of the physical barriers against::adiation.

The CFMS is a redundant édmputef system, not designed to seismic

Category I‘and electrical Class 1E criteria. The QSPDS is a backdé



display system to the CFMS qualified to class 1E standards,including

seismié and singlé—failure.proof design, which monitors all Reg. Guide
.1.97,'Rev. 2, Category 1 variablés. "The QSPDS utilizies orange plasma

'gés dbt matrix displays.

Thé CFMS pfqvides for historicél data stprgge and retrieval capabilityv
(HDSR). The HDSRlﬁystem; being a major.function bf the CFMS, wiii
recor&, store; re¢é11~and‘disp1ay historic#l-information as neé&ed by
plant personnel. Historical dgta can be diéplayea asigréphs and treﬁd$ 

or printed out as logs.

The CFMS design calls for instrumentation'to.monitor plant.saféty

status. Unlike the QSPDS, tﬁe CFHS cdntaiﬂs infofmafion for divefsity
and speed of assessment. The QSPDS displays a minimum set of plant
variables from which the overail plgnt safety status can bebdéterminédvby
_the CR opefators; The expanded-signal iﬁpqt lisi‘of the CFHSY(1046

inputs) relative to the QSPDS (108 inputs) and the monitoring of the

critical safety- functions leads t§ its designation as the principle SPDS

device for purposes of compliance with Supplement 1.

fhe CFHs ériticé1 safetj functions were selected to be ¢ppsistent with
ghe westinghousé Owners' Group LP version of the Emergency Résponﬁe
_Guidelines,-Rév. 1,_frqm'which IP-3's Eﬁergency Operaiihg ?;oéedurés
(EOPs) are being developed. The CFMS and QSPDSVdisplayé and consoles
were developed with_coﬁside:atioh 6f human factors engineering principles.
- Signal inputs.are evaluéted fob‘quglity andvvalidation. The SPDS verifi-
cation and validation program will be cbmpleted and.dqcumented as part of
the EOPs upgrade effort, as identified in Qﬁr Prbcedure.ceneration

Package and the detailed Control Room Design Review éubmittals.
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1.2 Discussion

The CFMS was designed to be consistent w1th the Emergency Operating
Procedures (EOPs) and the Operators' Trazn1ng Program For IP—3, the

EOPs are based upon the Uestinghouse Owners' Group (WOG) Emergency

‘Response'Guidelines.

The Emergency Response Guidelines (ERGs) are composed of:
o Optimal Recovery Guidelines (ORGs) and Emergency Contingencies
0 Critical Safety Function Status Trees (CSFSTs) and Function

Réstoration Guidelines (FRGs)

The Optimal Recovery Guidelinés provide guidance for the operator to.

‘recover . the plant from'nominal design basis faulted and upset'conditions{

Ihe Function Restoration Guidelines (FRGs), when used in conjunction with

the Critical Safety function‘status Trees (CSFSTs), provide a sysfematic

.means for eddressing any challenge to plant critical safety functions,

which is entirely independent of initiating event or plant state.

" The Critical Safety Function Status Trees and the SPDS, perform the same

'functions and must be compatible. Thus, the Critical Safety Functions

(CSTs) and the associated variables in the CFMS data base and algorithms

have been based upon the CSFSTs of the WOG ERCs.

1. 3 'NRC Cr1ter1a

1.3.1 . __pplement 1 to NUREG-0737

Regarding the SPDS. Section 4.1 of Supplement 1 fo NUREG—O737
identified the following NRC oriteria;,f
a. The SPDS should provide'a concise display"of critical plant

variables to the control room operators to aid them in.




rapidly»aqd reliably detétmining theisaféiy Qiatus of the

plant. Although the SPDS will be 6pefatéd during normal
_ope;ations as well aé during abnormal conditions, the principal
purpqse and function of ﬁhe SPDS is to aid the control rooﬁ o
.perSOnhel dufing ébndrmal.and.emergeﬁcy conditions in |
'determining the/safety status of the plant and in assessing
whether aﬁnorﬁal condition; Qarrant-correctiQe_action by. 
opératprs to avoid a degf;dedvcdre{ This can be particularly

~ important during anticipa£edvtpansients énd the initial phase of
an sccident. |

Egch operating reactor shall bevpfovided with a Safety Parameter
Display Sygtem ihaﬁ ié_located éénvenient'to the control room
'operafors. This system will éontinuously display informatibﬁ
from which the ﬁlant safety status can:be readiiy and réliably
asse;sed by control roo@ personnel who are responsible for the
avoidance of degréded and damaged core events.

The SPDS shall be suitabiy isolated ffom gleétrical'or
_eigctronié'iﬁterference with 9quipment.andv§ensors'that are in
use for:safety:systems.»Pfocedures which describe the_timely and
cofrect séféty status assessment when the SPDS is and is not
available,»ﬁiil be dgveloped By the licensee in-pafal}ei with .
the SPDS, vFurthermore.'opératqrs should be trainédvto respond
to accident conditions'boﬁh with and without the SPDs‘available..
The selection of specific informﬁtion that should'bé prdvided
for a particulgr plant shall be based on engineering judgment of.
‘individﬁal plant licénsges; taking-into ﬁccount the impoftance

of prompt iﬁplémentatioh.
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e. The SPD§ display shail be designed to incorporate aécepted hﬁmﬁn
| _ ) factors principles so that the displafed information can be.
. ‘ | - readily perceived and comprehend.ed by SPDS users.

£f. The minimum information to be pfovided shall be suffiéient to

provide information to plant operators about:

(i) 4 Reactivity control
(ii) Reactor core cooiiﬁg and hégt removal from the primary
syétem
(iii) Reactor ?oblant system integrity
(iv) | Radioactivity control “ |
(v) 'Containment'conditions

The specific'parémeters to be displayed shall be determined bj

- the licensee.

. - The remainder of this report defines_'the extent of compliance of thev
IP-3's SPDS with the above NRC criteria. |

1.3.2 Regulatory Guide 1.97

The variables needed tojdeférmide the status of the Critical
Safety Funciions (CSFs).andiradioactivity releases afe identical
to the mdjority of the Types A, B, C, D and E vapiables of
ﬁegulatory Cuide 1.97, and therefore these variables constitute
k‘major part of the SPDSF(CFHSIQSPDS) data base .. As indicated
above, the QSPDS design and display is bgéed on Reg. Guide 1.97,
éat. 1 variébles. A convenient grouping of the varfables by the

"barrier" concept results in £he selected display arrangement.
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SPDS DESIGN DESCRIPTION

Overview

One function 6f the Indién Poinf Unit Nb.‘B‘plant pfocéés cbmputer éysteﬁ-
is the supplying of inforﬁatibn.reéuited for responsés,to én emergency
coﬁdition.- Because of the need tbndévelop integrated emergency résponse
facilities and data Sy;tems to aid in gccident manhgemént. the Emergency
Response Facility Data‘Acquisition;and.DiSpléy System (ERFDADS)‘was.’
developed for;IP—3.‘ This system,aléo“diéplays information in the
Ieﬁhnical Support Center (TSC) and Emergency Operat}ons FacilityA(EOF).
Figqre 1 provides the»ovérall IP-3 ERFDADS block diagram . Thé hardware
configufation for the CFMS/QSPDS is detailed on Figure 2 and thé QSPDS
block diagram is shown on Figure 3. |

SPDS Definition

ISPDS (CFHS/QSPDS) aids the control room operating crew in monitoring the

status offthe'CSFs that constitute the basis of the plant-specific,
"symptom-oriented" EOPs. - Its principal purpose is to aid the control
room personnel during abnormal and emergency conditions in determining

the safety status of theAplant and in assessing whether abnormal condi-

tions warrant corrective action by operators to\avoid.a degraded core.

SPDS Availability

Although the SPDS need not be a safety-grade system, implementation of a

highly_reliable,'state—of—the—art SPDS was an important design objective.

An availability of the SPDS (CFMS/QSPDS) of greater than 99 % during
normal plant 6peration was dhosen a design objective. 1In this conteitt‘

design availability is understood to encompass the following minimal

functional capabilities:

1) The abiliiy to continously monitor and display the'stétus of all

critical éafety functions.
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©+ 2) The ability to determine the value of all variables which are used in

ihe CSFs status determination (see'CFHS'plant systems pages, QSPDS
‘ displays and the current alarm list). .

2.4 SPDS Use and Location

Foﬁr (4) CFKS aﬂd tﬁ; (2) QSPDS displays 6f CSFs ahd plant‘systems'status
will be accessible to operafors‘in the §icinitj Bf the CR main ééntrdl
boards As_shown in Figure 4. Three (3) CFMS CRTs‘will be located in the
TSC and one (15 in tﬁe EOF;available to personnel réquired'when the

Emergency Plan is activated.

2.5..Hodes of Opefation ‘

"The CSFs defined fo; IP-3 are not Qppropfiate for all mddes'of operation.
Specificglly{ it is agshmed fhat'a status tree is entered'from.either a
Start-up or Power Operaﬁion conditidn andvnotvfrom a-Refuéling or Cold
Shutdown conditon. However, the CFMS/QSPDS piant systems displays an@

. parameters are available for all the plant modes of operation.
2.6

Display Flexibility
The $PDS hardware and software have the capabi1ity-t6 displaj plant
infofmatioh'in the following types of formats:

Alphanumeric prompts, messages and labels

CFSs blocks and matfix |

vAlarm(coléf code

Mimic/P&ID displays

'Qperatidnal color codei'

Hultivariable plots vs. time

Variable vs._varihble
The CFMS design provides for flexibility and expandability so tﬁat

. ' addif.ionai plant monitOring cgpabilities can be added with min-imavl

disruption to operations.

-1-




Data‘storage

. Capability is provided to store up in the HDSR all SPDS variables for the

interval from two hour'pre?event to fourteeen hours post-event. The data

is updated every 2 seconds. The long term data storage which contains

' 1nformat1on for a 2-week perlod is updated every minute Figure 11

2.8

2.9

provides the HDSR user d1alogue h1erarchy

Signal Va11dat10n

The CFMS has the capab111ty of va11dat1ng 1nd1v1dua1 51gnals used in CFMS
displays and algor1thms by use of slmple ana1y51s, checklng and compara—
tive methods as spec1f1ed for each CFHS variable.

Electrxc Power Source

° The CFMS w111 be powered from a dedicated unlnterruptible power supply

' (UPS) des1gnated to e11m1nate normal 11ne transients. The UPS is powered

2.10 E

from one of the TSC 480V/%ﬂ Motor Control Centers (HCC) If’the UPS
system becomes unava11ab1e, an e1ectron1c sw1tch will transfer ‘automati-
cally the CFMS power supply to a second TSC McCC. : Both TSC MCCs are backed
up by a d1ese1 generator ded1cated to the TSC. |

1ectr1ca1 Separation

The CFMS/QSPDS receive signals from the original plant equipment and the

,existing computer. The CFMS will receive signals from both Class 1E and

non- 1E sources. Adequate electrical separation in accordance with the’
guidance of Regulatory Guxde 1.75 and other appropriate 1EEE standards
(279-71; 344-75; 384~ 77) is prov1ded for all signals. power sources and

output devices. Non-1E 1nputs 1nto the QSPDS are isolated u81ng the "N"

“channel.

All QSPDS components are powered from safety—related power sources.
Isolation from non-1E equ1pment is achleved with f1ber optic 11nks which

withstand more that 600 V-DC common mode or 480 V-AC at 60 Hz between

“inputs and outputs.



f‘2.11 Central Computer

Central computing capability is provided which allows the following:

1) Updaté of four C.R.‘and three TSC_display stations at 2 second

2)
3)
4)
5)
6)
7

8)

9)

10)

intervals

On-line conversion from plant inputs to engineéring units

Off-line data base maintenance

Calculation of alarm algorithms

Generation of color gfaphical CRT displays

Graphical video trending

On-line diagnostics

Flexibility andiexpandability sﬁch'as capability tg upgrade td;
A) Latgei CPU | - | |
'B)  More main memory
C) Additionai bulk storage‘
D) - Multi-processing - parallél précessingi
Standafdﬂihformation interface with.other peripherals and
equipmeﬁt

Visual and audio annunciation of alarms

-9~




‘3.0
3.1

CFHS CRITICAL SAFETY FUNCTION AND VARIABLE SELECTION

'Selectlon Process

The CFMS was designed to complement'the EOPs, that is, to aid the

operator in implementing the EOPs.. It is not intended £o‘reqdire‘the

operator to use the CFMS dispiays in the transient identification. The

‘major user of the CFMS during a transient would be the senior reactor

 operator (Shift Superviéor) monitoring the overall plant condition and

how adtions taken'by the operators under his direction affect the .

'preservation of the‘sii (6) Uestinghouse'CSFs. In the event that a CSF

is challdnged the CFMS will'prOVide the operator with the required FRG
identifier necessary to restore the affected function (g.g..,FR—C.i. see

page 102 of Figufe 10).

The WOG ERGs Critical Saféﬁy Functions wéré'selected to monitor three

barriers to the release of radioactivity. The Critical Safety Functions
, o . .

- are associated with the‘barriets in the following manner: .

Barrier _ Critical Safety Function

— . Maintenance of SUBCRITICALITY
(minimize‘energy production'in the fuel)

Maintenance of CORE’ COOLING
" (provide adegquate reactor coolant for heat
removal from the fuel) :

Fuel Matrix <<.‘ ‘Maintenance of HEAT SINK
. and ] (provide adequate secondary coolant for heat
Fuel Clad ‘removal from the fuel)

_ Control of Reactor Coolant INVENTORY
L " (maintain enough reactor coolant for
effective heat removal and pressure control)

- Maintenance of a HEAT SINK _
~ (provide adequate heat removal from the.
'RCS)
Reactor Coolant _ Haxntenance of Reactor Coolant System
System Pressure'< ‘ INTEGRITY )
Boundary " (prevent failure of RCS)
control of Reactor Coolant INVENTORY
| (prevent flooding and loss of pressure control)

-10-
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.2

Containment — Maintenance of CONTAINMENT Integrity

Vessel . - (prevent failure of containment vessel)
Situations can arise in which the integrity of a barrier is lost and
cannot be restored even though all Critical Safety Functions are

satisfied. The postulated double-ended guillotine. break of reactor

‘coolant sysfem piping constitutes an irrevocable failure of the reactor

cbolant sysfem‘preﬁsure bbundary barrier.v In this situation the reactor
coolant s&stem pressure bounda;yvbarrier is recognized to-be failéd, and
all available resources are directed toward minimizing further aegrada—
tion of the failed barrier and:keeping thg fuel matrix/cladding barrién

and the containment barrier intact.

The W ERGs status trees are shown in Eigures S5a thfqugh Sf.

The QSPDé disélays; on & separate page; provide iﬁformatioﬂ required for
Radioacpivity_Control assessment. A display sumﬁarizing Radioactivity
Control has been identified to‘aid the shift super?isor‘iq performing his
emergency response functiﬁn prior to the staffing of the Emergency
Response Facilities (TSC-ana EOF).. Radioactivity Contrpl is not a
¢ritical safety function,‘hﬁwever, since radioactivity assessment has

already been factored into the WOG-EOPs status tree for the

- Containment—CSF.

Critical Safety Functions

The critical safety functions are shown in Table 1 in order of priority}
The status of the critical safety function are indicated by four (colors)

states in the W CSFSTs: o -

°  Green critical safety fﬁnction is satisfied

criticai safety function is not fully satisfied

°  Yellow

° Orange critical safety function is under severe challenge

°  Red - critical safety funétion,is in jeopardy

-11-




3.3

3.4

3.6

The state of the CSFs are determined by using the CFMS built-in

algorithﬁs for the status tree logic given in Figures 5a-5f and the
plant-specific data.

The data sef for CFMS is divided into two sets iccording'to the two major.
tasks it performs: 1) Cpiticai Safety Function Alarm processing .and '

display, and 2) operational display. ?igure 6 depicts the two data sets

"and their functions. The QSPDS data set is maintained separately-to

'support these two major tasks. The complete CFMS SignalfInput;List set

is specified in Table 4.

Critical Safety Function Variables
The variables for determining critical safety function status are the

decision_points in the CSFSTs. These variables are listed in Table 2,

~ grouped by safety function.

‘Instrumentation

The instruments used in meastring the critical safety function variables

Aaréﬂgiven_in'Iable 3.

: “ Analytical Basis for Critical Safety Function and Variable Selection

The CFMS critical safety functions and variables have been chosen to be

identical to the critical safety functions developed for the Emetgency

Response Guidelines. Thus, the analytical basis for the.SPDs selection

is the same as the basis for the Eth. _The ERGs critical safety function

stétus trees were reviewed and‘épproved for implementation‘by the NRC in

its Safety Evaluation of "EmebgencyARespbnsé Guidelines™ (Generic Letter

83-22).

Emergency Response With and Without SPDS

The Emergency Response Guidelines contain CSF evaluations that are simple -

enough to also allow menual évalﬁgtions., This manual-évaluation will be




performed using the control panels if the CFMS is not ava11ab1e Since

_the CFMS only concentrates into one locatlon ex1st1ng plant 1nd1cations
and the CSFs are ent1re1y compat1b1e with the WOG- ERGs. only one set of
procedures'(EOPs) are required for the operators. In add1t1on, the_QSPDS
displays, being structured very similar to the.CSFs. will provide the
operators with sofficient_ioformatioo neceseary to assess_et any time the
safety status of the_plant.r(See Figures 7 and 8 for the QSPDS hierarchy'

and typical displays, respectively).

-13-




4.

4,

4.0 ALARM SYSTEM

The alarm system for the CFMS ié,qlasﬁified inio fivéICategories:
(1) CSF Alarms R |
(2) Parameter Alarms
(3) Séc;or‘Alarms'
(4) Failed Sensor Alarms

_(5) Compuier Failure Alarm

- Annunciation

The CFMS annuhéigtes'th§‘SRO display.stﬁtion keyboafd tovidéntifyk
(1) Critical-Saféty Functién Algorithm alarms |
 (2) CFMS computer f#iihre:alarm
(3) CFMs failed sénsor alarm.

Alarm Processing

Oﬁ;—oféRange Alarms

All the analog acquisition'inputs:types are checked foriout—of;ténge

conditions: -

If INPUT 3> HFSP or INPUT & LFSP. ,

i) (i) (i) (i)
‘where: - INPUT = andlog input value
(i) :
i ‘= designator for the input i
HFSP = high failed setpoint for input i
(1) ' o
LFSP = low failed setpoint for input i,
(1) :

then thé input has failed ﬁhé out-of-range check and an out-of-range

failure alarm is processed.
For data link analog inputs from‘£hé QSPDS, the CFMS checks and alarms on

'the out-of-range alarm status transmitted with Ehe_ihput.;

. ~-14-



‘

The composed points and calculated variables are qualitj checked.
The status of any instrument out-of-range is:

1. Indicated on the out—of-rangé list (see display section and Fig. 10).

2. Indicﬁted on operational displays with the last valid data in the

value field (see display Section) and an up'or»down arrow (4 or §) to .

indicate out-of-range high or low

3. Transmitted to Critical_Safégj Function Alarm algorithﬁ’for‘gnality.
checking (if applicable) . | |

4. Processed for audibie.annﬁnciation

5. Indicated by the "NEW ALARM" message at the bottom of each page.

Bad Data Alarms

1If aﬁy input acquisition type,has a failure caused by the chassis or

software‘malfunction, a bad data alarm is indicated for the inpnt.,-

The data link inputs an alarm on the appropridte bad data status linked

with the input.

The bad data status is:

1. 1Indicated on the Bad Data Alarm list (ség display section and

Fig. 10)

2. 1Indicated on the opefational Plant System displays*(see'dibplay

.section) by "???2" in the value field.

3. Transmitted to the Critical Safety Function Alarm algorithm for

quality checking (if applicablé)
4. Indicaied on the'"Bad Data" message at the bottom of each oﬁe:ational

page (see display section).

-15-




~Parameter Alarms

~ Parameter alarms‘indiéate a warning staté'to the oéerator on éhe L

~ operational displays. |

For the analog forﬁ'of input a parameter alarm is inigiateﬁ whenever an -
input type exceeds one. of the following alarm setpoints..

For thé anhlog.form inputs these alarms are:

1. Hi-Hi = - . inmediate action
2. Hi | .; | céutiohary‘A

3. Lo - VCaﬁtionary

4. Lo-Lo L immediaﬁe-actién

Each alarm setpoint has a deadband where the alarm resets at a specified
-differeniial amount above the Lo or Lo-Lo setpoint and beiow‘ihé Hi or
- Hi-Hi setpoint. The deadband avoids alarm chatter for values varying-

around a setpoint. .

For the digital form of input, the parameter alarm is initiated at a
specified digital state. Deadband 6r setpoints are not required.

- The above alarm criteria'apply to all input types whether direct
instrument, composed point, orbcaiculated'Vgriables; and to all types of
input acquisition whether analog, contact, or data link.

The CFMS incorpofates alarms as paft‘of its database.




. ‘

4.3 Criticalzggfety Functions‘Alarm Algorithﬁs
' ‘thé.CFHs monitors the.folldwiﬁg six W ERGs CSFs:
1. Subc;iticality |
‘2. Core Céoling’.
3. Heat Sink |
v4. Ihtégrity
5. .;Contginmeﬁt
6. Inventory
~ The ‘selected inputs for each criticalifﬁnctidn are processed through
alarm.algorithms which alarﬁ when ﬁ CSF‘;equires immediaté action to
maintain control -of that function. The a1arm algorithms monitor the .

inputs at all times.

The algorithms utilize time delays, filters, averages, maximums and
minimums, time rates, comparison, and logicél processing to calcutate the

status of the critical safety fuhctions.

VA11 inputs into the CSFSTs are §ua1ity checked. As a‘résult of this
check, the specific inputs are categorized as follows:
1) Instfqment readings determined to be out-of-range, bad data or
out-of-scan are considered as in&alid data;

2) . singlg instrument readings which pass limit checks are considered
unyalidateh data.since their value is nét'compaged‘to other sensor
readings.

3) Multiple instrument.readings; compoéed points or calculated variables
which are determined to be within éredefined limits are considered as

valid data.
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.4

If two (2) valid readings‘epe available for a given variable, then

the most conservative reading, relative to the plant specific value
uséd in the CSFSTs block decision (Figs. Sa-5f), is selected to. |
Jgenerate the appropriaﬁe FRG procedure identifier. For thrge (3) or
- more valid readings available the median valué is sélécted.'by'the
algorithm design, aﬁd used'in the ﬁppiicéble CSF'decision'block.> In
- this manner, possible invélid readings are eliminated and oply'valid
inputs are accounted fér'usé ih thé stétus trees.
If an input is be1ng used as an unvalidated quality then the algorlthm
loglc assumes conservatxvely that the next higher level in the tree
(i.e., the "NO" condition block) ‘is sgslsf1ed and continues on by
géneréting.the corresponding FR¢ prOcedufe. ‘The FRG procedure
identifier is accompanied by A qqestioh mark sign "?"-to aiért the
‘operator for further investigation on the failed or unvalidated input.
(An algorithm contains logic legs that‘are logically gombinéd'to

calculate the CSF status).

Alarm'sighal Quality

_The CFMS dlgorithms are examined with regard to CFS alarm_behavior

following the failure bf‘a single sensor. The alarm quality signal

coupled with the alarm signal gives'the operator'gccufate information on

| the actual status of the CSF.

False alarms are caused primdrily by‘inputs which feed a "less than"

“setpoint, a "lowest" calculation or a sum or average calculation. These

‘conclusions assume that a sensor, when failed; goes to a low or zerd

state If a sensor fails high then 8 false alarm is caused by a "greater

than" compartson. “greatest" calculation or sum or average calculatxon

" A sensor failing "as is" is difficult to detect and 1s not in the scope

of the CFMS alarms quality algorithm. -
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Thé alarm guélity signal is discrete sigpifying bnly géod of bad
‘, : quality. It is‘generhied from the CFMS signal quality tégé:in a simple'
’ .and straight forward manner. Each CSF algorithm is subdivided into
. branches according to their relat.ive im_pof‘tf.ance.. Each of these branches

is capable of generating a critical safety function alarm.

‘The design and implementation of the alarm quality'algorithm is similar

from algorithm to algorithm and therefore need only be implemented once

in software.

- All numerical values are shape coded by plhcing a symbol leading and

trailing the value:

Normal
] XXXXKX | No Legding or Trailing s&mboi
‘  Unacknowledged Alarm |
| | ooxx Trailing*

Acknowledged Alarm'

fxxxXxx* . Leading and Trailing
‘Bad Data
227227 ~ (Blue) Question Marks

Out-of-Range

XXXXXX 4 Out-of-Range High
XXXXXX ¢ Out-of Range Low

Qut-of-Scan

————— S (Blue) Dashes
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'CFMS. DISPLAY |

Hierarchy Co

In order to effectively organize the information presented by the CFMS
with human factors engineeringftechniquesvé top down, thtee level

gectorable hierarchy is used. This hierarchy.conéists of:

Levei 1 - Overview Information
Level 2 - Algorithm/Plaﬁt Systems Information =
Level 3 ~  Subsystem and Component Information

Level 1 display pages proVide ove:viéw information about both the plant

i and thé CFMS. Level 1 displays are primarily alpha-numeric.

The Level 1 displays ihclude tﬁe Critica} Safety Functioninatrix Display
aﬁd the Plant Systems diréétory. The CSF Hatfix summarizes the CSFSTs
algorithms;v The Plant Systems'Directory pfesentS'alarms from systeﬁs by_
alarﬁing the page name. Includéd in the Level 1 displays are the Cur;ent
Alarm List‘(CAL).'the 6ut—of—Range Listvand the Bad Data List. Also, thé
CFMS Display Directqry, COmput;r status_and the Trend Pages appear on the

uppef level of the -hierarchy.

Level 2 displayé pfovide;major plant system detailﬁ of the Core, Primary,
Secondary, ECCS, Containment and Auxiliaries. Large components of each

system are emphasized.

Level 3 diéplays offer a d?tailediand:diagnostié view (variable alarms)
of each subsystem related to the six major systems desctibed in the Level
z-ﬁisplays. The pages Are érrgnged invclosed loops whi¢h conneét pages
with félated information. Eigﬁre 9 shows the CFHS hierarchj arfangement.
Figure 10 details typical CFMS displays. |
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Movement through the display hierarchy is provided by using the PAGE

SECTOR EXECUTE, FORWARD and BACK keys on the CFHS page control module
~(Figure 12). ~FORWARD, BACK, and SECTOR are also executable by u51ng the
trackball module. The trackball can also be used to direct page to the

CSFs Alarm Matrix anvalant Systeonverview pages.

Lateral movement through each level is prouided'by~using the. FORWARD and
BACK keys. Using the trackball for forward and back, the cursor is lined
" up on the right end left arrous.on the right and left edge of the screen

and the trackball eiecute key is pushed.

Vertical movements between levele in the h1erarchy are made us1ng the
SECTOR key followed by. the sector number and the EXECUTE key This jumps
to next lower hierarchy level and dlsplays the page assoc1ated with the
sector number entered Each dlsplay page has up to nine ava1lable -
sectors.' In order to use the trackball for sectorlng, one lines up the

cursor on the up or down arrows and pushes the trackball execute.key.

Sector O Enecute returns the previous upper leuel displaf to the ecreen.
If the presentvpagejwae reached by direct paging a:default upper level
page returns to the screen when Sector (] Execute'is pressedl_ Direct
paging is provided to go directly to any page in the disolay hlerarchy.
Preesing_the PAGE key followed’by a three digitvpage number and the

EXECUTE key displays the selected page.

The HDSR and trend sections describe access for these two functions. The

Plant Computer provides access to these‘functions;

~ Error messages ere.provided for all illegal'pege or sector commands.
Error messages are removed aefter five seconds.
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5.2 ESF- Status

The Englneered Safety Features (ESF) Alarms are located at the lower left
corner of the Levels 2 and 3 dxspley._-They will be to the r1ght of the

CSFs matrix. .No:mally‘they-will'be invisible and will be displayed in

" YELLOW upon an ESF signal being generated.

The ESFbsystems which alarm.afevthe following:‘

l.A'- CIAS - Conta1nment Isolatlon Phase.A Slgnals
2. | SISIV | -. Safety InJectlon Actuat1on Signal

3. sLIs . - Steam Line Isolation S1gnal

4, | >7CIBS Co= Containﬁent isoletion Phase'B Signal

5. - CVIS - Containment Ventilation Isolation slgnal
6. . FWIS - Feed Water Isolatlon Signal

7. .RTS - Reaetor Trip Signal - |
.d. ' 'CPIS _.. - Containmene Purge Isolation Signal

Sector Numbers

Sector numbers are normally invisible except:.

'1. : when sector key is pressed it turns white for 30 seconds.

2. when any related input is in alarm, it turns to the h1ghest

przor1ty alarm'color.

glggg Flashing and éggnoqleggg

Flashing symbols and-ndmeric values are usedvto'attrect the_attention'of
the user to aipoint that has just gene into slarmisnd has not been
sekneeledged. These flashinglalarms include symbols,dnumerical values
and sector numbers. | |

- . The Securitvaevei 3 user sﬁatioh ACK key steps the flashing

on all pages of all displey.stations.
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"II’ 5.3

5.4

— : The color of the'paraméter, symbol, or alarm is not affected by‘

acknowledging an alarm.

CSF Matrix Disglax

Primary indications to the CFMS users of existing or arriving Critical

‘Function Alarms is accomplished using the Level 1 CSFs Honitpring page.

This page describes each critical function and its alarm state.

In order to alert the user of any changes in CSFs status, a CSF Alarm

Matrix appears‘on‘all operational diégiays except the trend pages. The

matrix provides immediate indication of.gctivity on the Critical Safety
Function Honitoring.page while thé usef is viewing other operational
pégesf When applichble, the fimevelapsed after reactor trip is'displayed
next to the CSF matrix. TheVCSF‘alarms.alsQ annunciate at the Security

Level 3 display station keyboard. .

The CSF Alarms retain the alarm color following acknowledgément. The

audible alarm and blink are suppressed following-acknowledgement. Alarms

are acknowledged by the ACKNOWLEDGE button on the display station of the

user signed on to Security Level 3. Oniy this one user is capabie of

acknowledging alarms. A CSF alarm will generate a sectof}number.

gperationai Displays
Following are the Level 2 and 3 page heirarchy for the operational
displays and their associated pggefnumbers:

211. Core Sjstem

311. - ICC Trends

312. . Reactor Vessel Level
313. Core gxit Temperature
314.. Saturétion Margin
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222. Primary Systems

321. . Pressurizer Systems

- S - . 322. Boration/Dilution
| . - '323. ° - Letdown/Charging

233. Secondary Systems

331. Hain’Steém System

332. Main Feedwater Syétem

333. Auxiliary Feedwater Systém
‘ 334, Condensate Syétem |

244, Emergency'Core Cooling Systems

341. Safety Injection Pumps
342, Safety Injection Accumulators
_ 343, Residuélvﬂeat Removal System:-.
. ‘ .. 255, Contéinment’ sﬁstems
v 351. éoﬁtainment Spray
352. . ‘ Containment Fan CoolersASystem
353. ' "Cdntainmént Isolation i (Phase A& Phase B)
354. o Containment Isolatién 2 kuain Stream, Cﬁntaihment Vent)
355. Cohtainment!lsolatioh 3 (ECCS Iso, CHG/LTDW/MISC)
266. ,Auxili;ry Systems
361, | Tﬁrbine Status

operationai diéplays aré accessed éithe: directly by page number or by
trackball or Page Control Module sectoring from the Critical Safety

~ Function Monitor page.
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5.5 Plhnt System Page Descriptidns

?ollbwing are givén the functional descriptions of each Piant'Systems

display page. S

Ihe_tevel 2 of the héitarcﬁy contains six pagés . These deal with the
following: | | 7 _
211. THE CORE - This pagé Aisplay is cdncerned'with'presenting |
| Ainformatoﬁ about.the'Reactor Core. The Hot:and Cold leg
temperatures, Pressutizer pressure and levél chénnels.'
Reactor Trip, ﬁxcore détector o;tpﬁts.vCQntrol Rod status,
ahd the CVCS 3§steﬁ status including Boron Concentration. |
_ 222. THE PRIMARY SstEH - This page provides an overview of the
primary coolint syéteh including the,Reaqtér Coolant Loops,
‘Steam Gehetators, Pressurizét,'Corg and Charging System
connéctipns. .
 233.- THE SECONDARY SYSTEM - This page provides information

concérning the status of the Steam Geﬁetatofs, Main
Condenser,'COndensate Storage Taﬁk, ﬁain and Auxiliary Feed
Puﬁps, and Condensate Pumps.

244, EMERGENCY CORE COOLING SYSTEM - 'l‘l‘his page dispiays' an
overview ofvthe ECCS; SI pumps, RHR Pumps, .Basic Pumps and
,SI Accuﬁulato:s;,RUSI 1evels with the RHR Systemsf Heat
Exchangers; SI Boron Injectioh Tank and ﬁssocihted cri£ic§1
values. | | . ’ ‘_

255. _ THE CONTAINMENT SYSTEM - This page displ#js the information'
relevant ﬁo £he Containment environment, Containment spray
operation, Containment Radiation anitors Status, Hydrﬁgen

eoncentratioﬁ, Sump levels and Radiation levelé.
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266. AUXILIARY SYSTEMS - This page dispiays information on the

Serviee*water Puﬁps, Cootainment'Fan Coolers, Component »
_ Coollng Water System and Diesel Generators | |
. The lower level of hierarchy (Level 2) associated with the Core \page
| ' contaxns four subsystem pages Ihese are the follow1ng
311. | Icc. TRENDS - This page d1splays the core heat removal
status and is the prlmary Inadequate Core Cooltng (ICC)
display. Since trending of ICC'variables are most
important, this display has'three graphical trends that are
- time scaled from the present to the-previous one and one
half (1 1/2) hour. | |
312. REACTOR VESSEL LEVEL - This page displays a mimic of the
Reactor'vessel‘level. Pressurizer levels and Pressures, and
RCP status and currentvare also displayed.
: : | 313. CORE EXIT fﬁHPERATURES - Iﬁis page presents the loéatioo
| . | ' ’ and the alarm status of the' }te_mp'eratur:e at the core exv‘it
| thermocouple locations on.a core mimic. “ﬁepresentative
core exit temperature are also included.
314} 'SATURAfION.HARGINA—‘This:page displays'the pressure and
temperature saturation margin for ooth the RCS loops and
Reactor bore; ‘The RCS loop staturation margin is based on
. the loop hlshest temperature and lowest pressure. The Core
saturation margin is calculated from the average core -exit
'thermocouples temperature, pressur:zer pressure‘and RCS
loop pressure. QSPDS ihputs'are used’for‘this display.
The lower level of hierarchy associated withrthe Primary System contains
three‘pages of informational displays. These'are'the'following: o
‘321._' PRESSURIZER - The summary_ofvthe information presented
.V o : here provides the date necessarj to assess the eondit'ion'of‘
the piaot overall RCS pressure'and of the inveotory Csé.n
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322.

323.

'BORATION/DILUTION - The information displayed on this page

is relevant to the Boric Acid and Primary Makeup Tanks,
their associated pumps and piping systems.

LEIDOUN/CHARGING - Thié~page shows the status of the

Letdown’andﬂCharging systems. ihe.pumps status as well as

~ the conditions éf the Volume Control Tank, and Charging and

Letdown flows;

‘The lower level of heirarchy associqied with the Secondary sys£em

contains four‘pages of informational displays. They are as follows:

"331.

332..

333,

MAIN STEAM SYSTEM -‘This'pagé présents ihformétion
ﬁertaining to the ﬁain SteamYSystemrfrom‘thé Steam .
Géneratorsvtb ghé‘turbines. It covers data presenting Main
and Auxiliapy Feea flows, Atmoépheric'kelief.valve
positions, Ai: ﬁjector rqdiation’level.'as well as heatup

and ¢ooldown rates. The pressurizer pressure and.

" temperature are also shown.

MAIN FEEDUATER - This system is'présented'ih detail because
of the importancé it bears on thé Heat Sink CSF. The Steam
Generator lévei and préssure.-uain Steam Flow, ﬁgin and
Aux. Feeq Fléw. Feed Pumps, and ?eedwaté; Control VAIVes-
status are diéplafed. Heatup and Cooldown rates are also
shown. | | |

AUXL FEEDWATER - The Auxiliﬁry Feed System§ status as an
alternate feedwater source during plant emergenciés is
required, thus the status of this systeﬁ ié invaluable to
the plant operator. ‘fhe Auxiliafy‘Feed System is;aiso

required for plant cooldown.. This page displays the status

~ of the Condensate Storage Tank, Auxiliary‘Feed'Pumps. and

associéted important valves.
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. , 334,

CONDENSATE - The functiqn.bf the condensaté‘syktem for

blant cooldown to femove heat from the steam for the vapor
£o liquid‘state conversion is required for RCS Heat removal
and power operaiion.' The status pf the three condensers

#acuum; andensate pumps, Heatér ptain pumps is shown on

" this page. ’The steam'Bypass-Valves positions are

displayed. Air Ejectof‘radiation and Steam Gehgrator

Blovdouﬁ plant radiation‘mohitdrs outputs are»dispiayed to

- warn of high radiation in thoée_ateas._

The lower level hierarchy associated with the Emergéncy Core Cooling

' Systgms contains three pages of_Informatiohal displaysﬂ They are as

fbllows:

341.

342,

343.

SAFETY INJECTION PUﬁPs - Information presented here permits

the'opérator to monitor the.flow paths éssociated with he

Safety Injection Pumps, Boron Injection Tank, Reactpf Water

- Storage Tank'and‘Reéirculation from the Containment and

Recirculation Sumps via their pumps and'systemé.»
SAFETY INJECTION ACCUMULATORS - The four safety injection

accumulators pressureq‘and levels as well as éésociated

valving are displayed to assist the operator in monitoring
.thgir'bpe:ation'and flows.:

. RESIDUAL HEAT REMOVAL - Data presented here allows the

operator to monitor £he Residual Heat Removal System aﬁd to
determine if there is a heatup of éooldo;n rgte‘
inappropriaté to the‘piants' requiréd-condition. fhe
display also ;how the status of pumps, valves and heat

exchangérs.
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.The lower level of hierarchy nssociaied-with the Containment System

contains five pages of!informational'displays. They are as follows:

351.

352.

353.

354.

355.

CONTAINMENT SPRAY - This page shows the layout of the

Containment Spray Coolihg Systems, including the

Containment Spray Pumps, the Containment Sump, Containment
Recirculation Sump and Spray'COOIetsr

CONTAINMENT FAN COOLER - The five Containment Fan Coolers
are displayed with their status. The fan coblers service
watef flows are displayed. Containment pressufes,

temperature, Hydrogen and radiation levels are displayed.

_ Containment purge supply and exhaust valvés'pdsitions are

also displayed.

CONTAINMENT ISOLATION_I - This page shows the status of two
other systems.used to isolate the contaiﬂheht. They are
the PhaseAA Isolation‘and the Phase B Isolation valve

systems.

. CONTAINMENT ISOLATION 2 - This page displays valves needed

to isolate the Containment. Two groups presented are the
valves closed by the Hain.steam Aéiuaﬁioﬁ Signal and the
valves closed by the Containment Ventilqtion Isolation
Signal. The Containmeﬁt.petsqnnelblocks status is also

shown.

'CONTAINMENT ISOLATION 3 - DiSplayed‘on thié page are valves

in the Emergency Core Cooling Systems,
Charging/Letdown/Excess Letdown, Containment spfays and

miscellaneous valves.

'The lower level of hierarchy associated with the Auxiliary Systems

contains one display page.

361.

-

TURBINE - This pagé has fifteen vibration monitors as well

as turbine RPM and rotor position.
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Display Page Development Criteria -

The CFMS display development incorporates:

o]

I
t
¢

Only instrumented cémponents - the component should have some
instrumented variable such as position,'Témp, Flow, etc. The
exception is a?non—instrumentgd device dr componént which
requires the'addition of the inst;umentation because of the
critical nature of the.device. |

Tanks top, sinks bottom; arroﬁs showingvflpﬁ path;flow'is‘gither
from éontainment left £6 right or toAcontainmeht right to}left.
Reverse loops are avoided'wheré possible-if a revérse loop ié

necessary, more flow arrows are used to emphasize the reverse

' flow‘path.>

Primary_flow paghs are displéyéd-in the most direct'stfaighé
line path with b&p;ss 6: secondary flows adjacent toithe'primary
paths;

Uncluttered overview information to point to C.R. control boards

for detailed diagnbéis and aéfions.

Information density less than 30% of available space.

PID symbols and format.

'Operitof inputs for flow paths and configuration.

System Support Displays

The Level 1 displays excluding the Critical Safety Functions Monitor page

constitute the CFMS Sysﬁems Support displays. They'inclqde the following

pages.

Securitxfﬁrintér Assignment

An alphanumeric page is used to sign-on the diéplay station to the CFMS.

The'funcfions assigned to the station are dependent upon the security

level of the password used for sign-on. A list of the printer
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ﬁssignmehts.for the system output reports'is also displayed. The

security page on the Security Level 3ustqtion'willvalso disﬁlay the

sign-on status of the other 6 CFMS stationms.

. Display Directory - An alphgnumeric display which lists. the displéy page
titles and p#ge.humbérs. The Display Directofy is arrangea in a
structured sequence that indicafes the ghree hierarchical levels and the
'afaiiaSIe séctoré for éach page. Oiher Lével 1 display pages-ate‘

describea below. |

5.6 Current Alarm List (CAL)

This alphanumeric display lists pérameter aiafms:in chronologiéél order;
As ;larms clear they can bé removed frdm the Currént.Alarm Lisﬁ. The
information for.each'parameter displayed on the.current list includes:
- S | Time of alarm arrival
- Sevefiﬁyvof the alarm

- English descriptor of the parameter

. § f - Current ﬁarameter value |
. o - " Instrument tag no. (point'I‘.'D.)

- Operational display page |
See page 104 of Figure 10 for a typical CAL page.
5w7 OQut-of-Range List |
‘An alphanumeric display iiéts the out-of-range alarms iﬁ'chronologicgl
order. The information fof each‘out of range alétm message includes:
- | “FAIL® identifier
- " English desqriptor of the parameier
= point 1 o
- v Operational display pagev
The out-of-range list uses.the same block update technique as the current

alarm list described in the previous subsection.

-31-



- See page 105 of Figure 10 which depicté'a typical out-of-range list page .

Alarm Transition,Categorizatibn: Hhenever'a parameter failé out of

range, the message is placed on the top line in blinking blue until

acknowledged.

Bad Data List -

An aiphanumeric diéplay lists the bad'data alarms in chfonologic#l
orﬁér. The ihformatién of each bad data aiarﬁ:message-inqludes:,

- “BADD" identifier -

- English descriptor of the parameter

_-I ‘. Pqinthb-_'

- Operational display-page
The bad data list usesvﬁhe same block upaate_iechniqdé as the curfent

alarm list_descfibed previously. Figure 10 on page 106 depicts '‘a typical

“bad dgta-list pége.

¢

Alarm Transition Categorization: _whenever a parametef:fails as bad data,
the message is placed on the top line in blinking blue until acknowledge.

Trend Disglaxs

Two tfend display pages provide graphical, time based trends. "Each trend

‘display page can trend four parameters. The gréphical trend diéplayS'are

dynamic;.that is the top of the trend is the'most recent parameter

value. The trend displays are separate from the HDSR g:aphical trends.

._'the HDSR éraphicil trends option is a static graphic or a “gnapshot® of

historical data that is not-éontinuously dpdated.'..

All four trends on a-diQpldy page utilize the same scale. All trend

graphs can be area fiiled at one-half no:mal_iﬁtensity. Alphanumeric

. annotation is provided on the trand page. This includes scales, axis and

labels. Each trend is capable of displgying the previous 256 points and

is contindously updﬁted,at a constant time increment.
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A typical trend page is.dépicted in-Fighre 10, page 120. The trends‘a:e‘

set up through the user display stations. The operator initially
accesses the dialogue page by keying the DIALOGUE key. 'fhé user enters

. the following information to set up the trends:

1. The ﬁagé time scale
2. . ?or each of-the four graphs
' a. Poinf ID |
_b.- ‘Uppef ahd lower engineering'fange limits (if not
entered, default values of the ﬁaximum range afe _
automaticglly seleétedf

c. Baseline value

NOTE: . All g:aphs are not required to be filled; i.e.,

the user can trend from one to four trends per page.

. The tten;i‘ display pages are accessed by keying the TREND key.
The trend displays prbvide’the following'informationf
1. 'English Deﬁcriptor - désqribes.the trénd, usuallj in terms of the
monitored‘prOCess variable.v
2, Enginéering Units.
3..‘A1arm Condition.
,Q. Cur:ént numerical'value.
‘5. Digital ~ display current state.
6. Time Post Tfip Q'time elapsed»sinée reactor trip.
7. Date and-Time - seconds figure updéted in 5-second increment;.
8. Scale - the engineering sgaie‘used in the present disélay. .
‘9; . Title and page number. |
[
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6 0 HUHAN FACTORS E ENGINEERING

The fundamental SPDS des1gn objective is to serve as an operator a1d to

monitor theioverall safety of the plant. Advanced human factors

A considerations were included in the SPDS' (CFMS/QSPDS) design and

. implementation process.

,The central approach to human factors 1s the applicat1on of relevant

1nformat1on about human characteristics and behavior to the de51gn of

man—made facilities that people use.

The objectives of human factors in the design of these man-made -

‘facilities are:

1. To enhance funct1ona1 effectiveness
2. To maintain or enhance certa1n human values in the process
3." To enhance-the machine's uSability.and practicability_in
stressful situations | | |
4. To facilitate the man machine interface

When designing the CFMS, the role of the SPDS user'was taken into

cons1deration, the context of use (control room, EOF and TSC). and the

design constraints 1mpact1ng the human factors development

It is appropriate to consider the SPDS in the context of s structured

- crew model, i.e., task'analysis. The shift supervisior is designated as
‘the primary SPDs,user. IheISPDs is intended to aid the:Shift Superv1sor
"in allocating resources and directing the crew'during highly unusual;

complex situations where problem detection and problem solving on a plant—
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wide scale is demanded. This approach is consistent with “the goal-

_controlled knowledge- based behavior™ concept. The role of the human
factor verification process assured’ that good design practlces were used
. to engineer IP-3's CFMS in direct support of these job related tasks.
Qne ofithe numan factors design constraints was 8 direct consequence of
the control room setting as it relaies to vieging. Human fathrsvdesign
reflects a compromise'becween humanyfactors, hardware/softﬁare limita-

tions, and styles'of-use (See Figure 4 for the CR layout).

The’initial IP-3 SPDS evaluation yielded the foilowing human factors
requirements on the display format:
- | High d1sp1ay update frequency
- . Fast display page call—ups (less than 5 seconds)
.— | Need for a top level dlsplay .
- . . Prov1de parameter alarm capability
" . - | Cues required for pages not displayed
. | - Support nermal dperation
- . Display some additionallparameters
- Integrate with emergency procedures (EOPs/CSFSIs)
1) ngh dlsplay update frequency: '
| The CFHS displays are updated every 2 seconds. Ihxs is
' _suff1c1ent to keep the operator informed dur1ng a rapidly
changing transient, but is also slow enough to keep the
display from being confusing during a transient.
2) Fast display page call-ups:
| Itbtakes no more than S seconds to call up a new display
page. This will help keep the operator sufficiently up co

. date during a transient situationf
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3) Need for a tbp level dispia&: .
The CF#S hds.a £op 1e§e1 diéplay»pageA(Lével 1, page 102)_which
’lists.all the criiica} éafety_functions. fhe operator can a£:

‘ | any time return to the top level display page to ggin an overall

“ view of the plant séfepy Etatus._ | .

4) Pro#ide parﬁmetef’alarmAcapgbility:

The CFMS provides visuﬁl alapms for parameters-th;t exceed_qlafm.
setpoihts which alert the opérgto: to change in parameter ;tatus_
(blinking of fiashing). |

5) Cues required for pages not displayed:

A new alarm is indicated on every displaj page. ‘fhié cues the
operator to return to the top:leve; é#gé‘to‘obtaiﬁ more
'inférmation‘on the natﬁreuaf the alarm.

6) Support normal operations;

- The‘CFﬂS provides plaﬁt'data-for normal operations as well as

. abnormal or emergency coﬁditions. |

7) Display sqﬁe additibnal'pardmetérs:_
-fhe,CFHs.displaﬁs parametgrs gt a sys£em levelj(corg, érim#ry
>system,,eté.). ah& at tﬁe subsystem or coﬁﬁonent level_(valves,
.ﬁumps, etc.) in order to givebavdetailed view. |
8) | Integrate ﬁiih emergency ﬁrocédures’(! based EOPs): ‘
Efforts have been comélgted'fo integrate the CFMS use with
emergency procedﬁres (csésrs and FRGs). |

6.1 Design of Displays 2

A Advanced human engijéering techniques havé‘been.incorporéted into the v
deéign‘of thé CFMS. One way this was accomplished ié by dispiaying only .
pertinent information :e}afed to é critical safety function, and 5y

designing displays so that they are easily understood by the operatofs.
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_ The displays have been arrangéd in a hierarchy (Figure 9). The hierarchy

consists of three sectorableklévels;
1)v Level 1 - Ove;all plant'status and,Cst display'
2) Level 2 - functioﬁ status of Plant‘Sysiems
3) 'Level 3 ; s;bfunction,diagnostic statué of plant sﬁbsysfgms'or

components

The Level 1 displaj provides~thg operator‘witﬁ a broad overview Aflthe
status of dll'thé safety functioh#. Level 2 displays more infbrmapion on
a safety function af the syétem leveln(i.e.; core,primary‘system,
secondary system, etc.). Level 3 displays prqvide even more detailed

-~

information on a'sub—fﬁhction level (i.e., Safety Injection Pumps; Main

'Feedwatér System, étc.).

The three levels are arranged in a tree structure that allows in'operator
to "zoom in" on problem areas in a-fapid, stfaightforward'manner. The

hierarchy is designed to be self guiding. The priméry advantage is that

“the information is organized in a structured,_spatial and system—orieqted

‘fashion. This allows the user to move through the hierarchy with a

minimum of key strokes, no dialogs, & minimum of memo:ization. and no

guide books.

When an abnormality occurs, the affected CSF on the Level 1, page 102

display is highlighted by a color change and on-off blinking of the block
contour and function. The operator is then guided to the required EOP

FRG and to the Level 2 sector displays to obtain more information on the

nature of the abnormality.
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Additional display design criteria for the SPDS (CEHS/QS?DS)'took the .

- following human factors into account:

Detectability - brightness, size; cpntragt and glare
Perceptability -,symbols, scales gnd graphic fOrms
Ingeppretability - meaning |

Densityif o

clutter '

The main objective of the graphics displays is to assist the operator in

making correct decisions in a optimél way during all plant conditions.

With that objgctive in mind, the displays were designed to be simplé and

' 'easy to understand; callup of a new»displéy~would be rapid; and

-effective;‘consisteni use of color (CSFs coofdinéted with the W

prioritizétion scheme) was incorporated for fast operator responmse.

A checklist of design considerations in.graphics.displays.included:

K] ' Undérstanding the task the operator performs
o Indent{fying what'information thé operator needs_toiferfo;m the
btask. and.~' | | | |
o _Seleﬁting the proper display»teqhniqueé.

The CFHS is designed to maximize contrast‘with hues:v For example, the
dark background. of the CRT and dark blue_coﬁtaining non-essential -

‘informatioh contrast -with the cyan, yellbﬁ and magenta hues used for

' monitoring and updating. Alphanumeric are scaled not 1esé than 5 X 7

pixel ﬁgtrix recommended by good human factors practice.:'These display

designs are consistent with recommendations found in NUREG-0835.

Only upper case letters are used in the CFHS-displays, since studiés

indicate that upper case letters are more legible than lower case. To
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- 6.2

6.3

on the Qccurrehce of alarm(s). The sector numbef and associated symbol

the control boards and CFMS displays are both complementary and
»éupervisory aid, the»désign of SPDS (CFMS/QSPDS) consoles was

Figure 4.

EOP upgrade effort and completed prior to startup from the Cycle 4/5. -

e .

ensure legibility, the'characteriheight is displayed at a minimﬁﬁ_gngle

of 16 minutes of arc. The display system automatically cues the operator

will appear in a the alarm color, blinking. allowing the oberatof to
foilow‘a st:ﬁctural f#ult diaghostié path within tﬁe-display hierérchy.
Design of Operator Consbie' |

The IP-3 Control Room is relafivélj cogpaét affording the'shift

supervisor'a good view of the total plant condition. In this context,
interchangeable. Because of the intended use of the SPDS as a

appropriately located away from the control éanels as illustrated in .

User FunctionalATfaining. |

Training in the use ahd'inter§retatioh 6f the CFMS ahd QSPDS has‘beeﬂ
given recently to IP-3 C.R. operatbfs.‘planf personnel and management,vto'
confirm that the SPDS can‘be re@dilj'pérceived'and comprehended'by'its

SPDS users. Additional'traning‘will be provided in conjunction with the

réfueling'outage;
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1.0 VERIFICATION AND VALIDATION. (V & V)

7.1 Design Verification’

Verification involves independent reguirenents and designrreviews. The
requirements are the'foundation upon which the SPDS was designed |
iNUREG540696. 0835 0737 and Supplement-l'to 0737). As stated previously
the SPDS V&V will be completed as part of our EOP upgrade effort The
reviews will consist of evaluating: .
1. :Thetimplementation'of human factors requirements for effective
man/machine interfacing (asvaddreSSed'in Section 6.0)
2, The‘estaolishment of-éPDs-hardware environment in terms_of'
‘reliability.-daintainability and operating requirements
: 3;. The definition of imputs, outputs and historical data base
' (HDSR) requirements. and
4. The confirmation of the adequacy of the SPDS alarm strategy in

responding to plant emergency conditions in a meaningful fashion. -

The objective of validation testing will be to certify that the

CFHS/QSPDS operate in accordance with their design specifications. There
are two activitives related t0~validation~testing' 1) Functional and

SOftware Test Plan and 2) Test Execution and Results Analysis in

accordance with CE procedures

The,level of V &'V to be performed is consistent with the view of the
SPDS as a control room operational aid. The SPDS displays parameters
that monitor the plant fundamental safety functions.

Validation Testing

'Algorithm simulator testing was performed in the following manner:

VTran81ent data. generated using standard tran51ent analysis computer

codes were 1nputed to the CFMS, and a determination of the appropriate
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CSFs alarms and sequehce‘of alermjwas'made for-dynaﬁic testing purposes.

" Expected alarms for each'jeopardiied critical function were observed and

anslyzed.

"In add1t1on, two factors w1ll be evaluated during future test1ng°‘

‘(ll' that operators using the CFHS would maxnta1n plant cr1t1ca1

functions effectively, and

(2) that effective ms1ntenance of cr1t1cal funct1ons 1s equ1valent

to overall 1mproved plant safety.

7.3 srns rest1ng .

1."

System Testing

A1l the funct1ons of the CFHS/QSPDS are fully tested uslng functional
test procedures Ihe functtonal tests include 1nput processing,,
'alarm state trans1t1on tests. dlsplay process1ng, annunc1ator output

.tests. inadequate core cool1ng tests,‘and others.' All test

except1ons are identified, resolved and the functlon retested before
any software is replaced An 1ndependent review of this testing -

process issalso performed.

. Pre-operational Testtng B

Pre—operat1onal testing w1ll be preformed at IP 3, before the SPDS is
installed for use by controlrroom:operetors. Pre-operationsl»testxng'
includes all of the functional testing mentioned in the preulous':
section._as well as hardware tests'and string checksr This provides
not only a check on the software, out 8 check on the oVerall:ERFDADS

installed system.




8.0

CONCLUSION

"The SPDS for Indian Point Unit No. 3 was desinged to adequately address

the provisions of Supplement 1 to NUREG-0737. Specifically:

a)

‘b)

c)

- d)

The SPDS (CFMS/QSPDS) provides a concise diéplay of reliabie
plant critical variables and functions to>aid the control room
operators in determining fhg safety status of the piant, The

CFMS is consistent with the Westinghouse Emergency Respdnse-

A'Guidelines and the IP-3 upgraded Emergency Operating Procedures

(CSFSTs/FRGs).

The SPDS display continnously-CSF information on colorgraphic
terminals located conveniently in the §ontrol'room} TSC and
EOF. The SPDS meets availability considerations consistent with

the SPDS function.

Since the SPDS is completely cbnsisteht with the Westinghouse

~ Emergency Response Guidelines ghd uses existing plant

indications, only one set of procedutes'is required for
emergéncy fesponse‘with‘and wighout the SPDS. Adequate

electrical separation is provided'in accordance with the

guidelines of Regulatory Guide 1.75.

The critical safety functions and associgﬁed variables have been

sélected to be_consistent with the analytical basié of the

R Emergency Response Guidelines} in‘generai, the Regulatory Guide

1397 instruments are the source of the variable. The QSPDS

processes only seismic qualified 1E signals.




'. e) The SPDS displays and consoles weré_designed to mee£ advanced
human7factors'principles so that the displayed informatioﬁ can

be readly percei#edvand_éompréhehded;

) _Ihe SPDS pfovides infofmation_about:

(1) - .réacti#ity gqntrol
‘ (2) _ " core codiing andthegt rgﬁavhl_
(3) >‘_>Rés integrity |
(4) : radioactivity control
(5) .cdntainm§nt conditionsv

. The W CSFs, displayed on the CFMS, as well as the QSPDS information, are

identical with the above NRC functions.

This safetyvanalysis shéws that_the SPDS will be consistent with
Emergency  Response éuidelines and the IP-3 Emergency Operating
Ptbcedures._gﬁd provides an.inteérated approach tb'abnofmal and emergency -
conditions; The Verification and Validation-érogram assufes that |
independent reviews are'being condhcted to aséﬁre proper implement#tion

of the SPDS design, The SPDS has the'capgbility to be dpgraded and the
design is expandable to accgpt'new fqnctions. The sglectéd parameteré‘

are sufficient to assess the safety statué of CSFs fof ; wide.range'of
events because the SPDS uses both narrow ﬁnd Qide fénge‘ins%rument.

indications.

No technical specificctions exist anSPDS,'hoﬁevér the QSPDS is a highly

reliable Class 1E seismic qualified backup display system.

" The SPDS installation would not involve an unreviewed safety question in

acordance with 10 CFR 50.59. The SPDS_will not create any new safety
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hazard; it is a passive monitoring and indication system which only

concentrates iﬁforﬁaiioh‘into one location, and does not interfere wiih
o - the automatic inifiation of any‘protection'system. ‘Thé CFMS operates on
! o ité o;nbpowerlsupp;y,'thusinot_degfading ény bthér éafety felhted
. system. A11 ‘th'e inputS‘, wi‘t'_.h tﬁe'exc'éption of c'ompdsed poini;.s. can be

confirmed fhrough‘other instrumentation on'the main_control”bqgrdQ

The SPDS degign complies to NUREG§—0696,>0835, 0737, and'sﬁpplement 1 to
NUREG—0737‘fequirementé:and therefore it Qill be an effective aid for the .
*cgntrolvtooﬁ op?ratéfs tq dete;mihe-the s#fefj status of the plant during -
abnormal and emergency conditions, peéause it~enhgnce§ oéeraéor ability

to éémprehend plgnt coﬁdiﬁions and interact in gituations that-rgguire

~ human intervention.







II.

I1I.

v,

VI

F-0.1

F-0.2

" F-0.3

F-0.4

F-0.6

 TABLE 1

CRITICAL SAFETY FUNCTIONS

.SubcriFiéaliti
Co?e-Cooliﬁg
-Héat siﬁk
Iﬁtegrity |
Con;ainment

Inventory
: i

- (8)
- (c).

(H)

(P)

(Z)

(1)

' Highest Priority

.

y

Lowest Priority




TABLE 2

CRfTICALA§AFETY FUNCTIONS VARIABLES

SAFETY FUNCTION . __ VARIABLE
I - Suberiticality 1. Reactor Trip
. 2. Power Level
3. . Startup Rate (SUR)
4. Source Range Energized
} 1I. Core Cooling 1. Core Exit Temperature
' 2. RCS Subcooling
3. RCPs- Status
4. RV Level
1II. Heat Sink o 1. SG Level (narrow range)
: ’ : 2. . Total FW flow rate
3. SG Pressure '
IV.  Integrity . , 1. ‘Cooldown Rate
' 2. . . RCS Pressure
3. RCS Temperature
V. Containment : 1. Containment Pressure
2. _ Containment Sump Level
3. Containment Radiation
VI.  Inventory '  Q 1. PZR Level

2. RV Level




_ TABLE 3

INSTRUMENTATION FOR CRITICAL
SAFETY FUNCTIONS MONITORING




CSF: Suberiticality

VARIABLE: Reactor Trip

DESCRIPTION - INSTRUMENT I.D.

" Reactor Trip Breaker A '- . 52 BYB .RTA

Reéctor Trip-Bréaker B T e 52 BYAI-RTB




DESCRIPTION

‘CSF: : Subcriticalify

VARIABLE: -

Power Range

-betec;brs

Power Level

INSTRUMENT I.D.

"N 41
"N 42
N 43

N 44




CSF:

VARIABLE: - Startup Rate

Suberiticality

(SUR)

INSTRUMENT

DESCRIPTION
Intermediéte
Range Detectors

. Source Range
Detectors

N 35%
N 36%

N 31

N 32%

*NOTE: SUR is derived by diffetentiating over .
8 10—seconds period.

I.D.




‘III’Z o " CSF:

 VARIABLE:

DESCRIPTION

- Source Range

Detectors

Suberiticality

Source Range Energized

) INSTRUMENT I.D.
N 31

N 32




. ) - . CSF: Core Cooling '

VARIABLE: Core Exit Temperature

DESCRIPTION | INSTRUMENT f.D.

‘Core Exit : ' ' 65 TCg

Thermocouples




CSF:

VARIABLE:

DESCRIPTION

WideIRangévHot and
Cold Leg Temperature

RCS Pressure Loop #1

(wide range) Loop-#2

Core Cooling

RCS Subcooling

INSTRUMENT I.D.

TE
- TE
. TE
TE
TE
TE
TE
IE

_PT.

PT

4134

423A

4334

443A

413B

423B
433B

443B

402

403




CSF:

Core Cooling'_

VARIABLE: RCP; Status

DESCRIPTION

RCP Status #31
: #32
#33
#34

RCP Current #31
: #32

#33

- #34

RCS Loop Flow #1
#3
#4

INSTRUMENT I.D.

RCP 31

RCP 32
RCP 33

RCP 34

RCPA I
RCPB I
RCPC I
RCPD I

FT 414/415/416
FT 424/425/426
FT 434/435/436
FT 444/445/446




‘ ‘ BN ~ CSF: ~ Core Cooling . -

B I VARIABLE: RV Level

-DESCRIPTION _ - _INSTRUMENT ID _

RV Level = - ' Points reserved
: ' o ‘ " in system (Later)




CSF: Heat Sink

© VARIABLE:

 DESCRIPTION

'SG Level N.R.

#31
#32

#33

#34

SG Level

INSTRUMENT I.D.

LT 417A/B/C
LT 427A/B/C
LT 437A/B/C
LT 447A/B/C




CSF:  ‘Heat Sink

VARIABLE:  Total FW Flowrate

_DESCRIPTION

Aux. Feed Flow to SG #31
: #32

#33

T#34

. ~Main FD Flow to SG #31
: ' : #32
#33
#34

INSTRUMENT I.D.

FT
FT

FT.

FT

FT
FT
FT
FT

1200
1201
1203
1202

418A/B

428A/B
438A/B
448A/B




CSF:

Heat Sink

VARIABLE: SG Pressure

_ DESCRIPTION

SG. Main Steam Pféssu:e'

#31
#32

- #33

#34

INSTRUMENT I.D.

PT 419A/B/C
PT 429A/B/C
PT 439A/B/C
PT 449A/B/C




CSF:

VARIABLE:

DESCRIPTION

Cold Leg Temperature Loop #1
(wide range) #2

#3
#4

Intégrity

Cooldown Rate

_INSTRUMENT I.D.

TE 413B
TE 423B
"TE 433B
TE 443B




Integéity

VARIABLE: 2 RCS Pressure

DESCRIPTION .~ _INSTRUMENT I.D.
RCS Pressure Loop #1 ~ PT 402

(wide-range) #4 . o - PT 403




' CSF:  Integrity

VARIABLE: RCS Temperature

DESCRIPTION

Hot Leg Temperature Loop #1
(wide-range) #2
_— o #3

#4

INSTRUMENT I.D.

TE 413A
TE 423A
TE 433A
TE 443A




lII - o CSF:

VARIABLE:

DESCRIPTION

Containment High Pressure
. (wide range)

" Containment Pressure Loop
(narrow-range)

#1A
#1B

#1C

#2A
#2B
#2C

Contaihment

Containment Pressure

PT

PT
PT
PT
PT
PT

PT

INSTRUMENT I.D.

1421/1422

948A
948B
948C -
949A
949B
949C




. CSF;

Containmeht'

 VARIABLE: Containment Sump Level

DESCRIPTION

Containment Sump Level 4"
. ) 1 0‘"

Containment Recirculation

Sump. Level.
 Containment Level

.Containment sﬁmp.LEvel
(wide-range)

'_INSTRUMENT I.D.
LT 940
LT 941

LT 1251/1252

LT 1253/1254

LT 125571256




.> ‘ A CSF:  Containment

 VARIABLE: Containment Radiation

DESCRIPTION  _INSTRUMENT I.D.

Containment High Radiation

Monitor , #1 . R 25
' » #2. .~ R26
Containment Area Rad. Monitor R 2




CSF: “Inventory -

VARIABLE: Pressurizer (PZR) Level

DESCRIPTION INSTRUMENT I.D.
Pressurizer Level #1 ' ‘ LT 459
- #2 - | LT 460
#3 | | LT 461




CSF:  Inventory

| VARIABLE: RV Level.

DESCRIPTION - o INSTRUMENT I.D. .
RV Level : '  Points reserved

in system (Later)




 TABLE 4

CFMS SIGNAL INPUT LIST




INST

CONT ROD BNK D STEP IN PULSE .
"RCIA 1 LO
RCIA 2 1O

RCLA 3 LO
STM GEN A
STM GEN A
RCLB 1 FO
RCLB 2 LO
RCLB 3 LO

- STM GEN B

STM GEN B
RCLC 1 1O

RCLC 2 1O

RCLC 3 LO
STM GEN C
STM GEN C
RCLD 1 1O
RCLD 2 1O
RCLD. 3 LO

STM

. STM

ST™M
STM
STM
STM

STM

STM
STM
STM

STM

STM
STM
'STM
STM
STM
STM
STM
STM
STM
STM
STM
STM

GEN
GEN

LINE HI. F TR T & P PERM

D
D

DESCRIPT

F PART RE

F PART RE

F PART RE

LO FW F1 PART RE
LO FW F2 PART RE
F PART RE

F PART RE

F PART RE

10 FW 1 PART RE

LO FW 2 PART RE
F PART RE

F PART RE

F PART RE

LO FW F1 PART RE
LO FW F2 PART RE
F PART RE

F PRT RE

F PART RE

LO FW F1 PART RE
LO FW F2 PART RE

GEN A LO L1 PART RE
GEN A LO L2 PART RE

GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN

GEN

GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN

otgcdonoomwmmm:ﬂ

GEN A LO LO Ll /RE

LO LO L2 /RE

‘D

6666565665

10 L0 L3 /RE
LO L1 PART RE
LO L2 PART RE
10 10 L1 /RE
LO L2 /RE
10 L3 /RE
L1 PART RE
L2 PART RE
1O L1 /RE

LO L2 /RE

LO L3 /RE

L1 PART RE
2 PART RE

10 IO L3 /RE

PRESSURIZER HI L2 PART RE
PRESSURIZER HI L3 PART RE.

‘PWR RNG CHANNEL 2 1O Q PART RE

PWR RNG CHAN LO Q RE TR 1 BLK
PWR RNG CHAN LO Q RE TR 2 BLK

NUCLEAR ROD DROP

INTERM RNG HI Q RE TR 1 BIK
INTERM RNG HI Q RE TR 2 BLK

No‘l“e$

@T\m \ e \sc\m,._) covves
Y?i?;‘ \N—“ud&ux’

P -Press une

—TQJW

At " S'x xx" Wml:e,c- n Yo Ceno

DUDUUDUUUUUDUDUUDUUDDUDDUDUDUDUDDUDUUDUDDUUDDDUDDUDOD B

COMPNO

.C0007D

F0400D
F0401D
F0402D
F0404D

F0405D

F0420D
F0421D
F0422D
F0424D

F0425D

F0440D
F0441D
F0442D
F0444D
F0445D
F0460D

F0461D - -

F0462D

F0464D

F0465D
F0494D

- L0400D

L0401D
L0403D

© L0404D

L0405D
L0420D
L0421D
L0423D

'L0424D

L0425D
L0440D
L0441D
L0443D
L0444D
L0445D
L0460D

L0461D

L0463D
L0464D
LO465D
10481D
L0482D
N0007D

-NOO15D

N0016D
N0017D
N0022D

N0023D

‘*bf%he ‘Q;k\é&&eﬂﬂ'éx,';N;bVWMAQthQJme
- &&lﬁ*ﬂ -
E%:%&xifkd£;5~s lwit*uauudT

CBQMML“ &det€s QQP{SWEQ“;;;$&“Qy(AE>

CENO

397

© 413

414
415
417
418

. 423

424
425

1427

428
433
434
435
437

438
443

444
445
447

" 448
454
461

462
463

. 464

465
467
468
469

470

471
473
474
475
476

. 477
479

480
481
482
483
486
487
498
506
507
508
511
512




Page

INST

2

SOURCE RNG HI
SOURCE RNG HI

IN

IN

IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN

IN

IN
- IN
"IN

IN

IN

IN

- IN.

IN
IN
"IN

IN

IN
- IN
IN
IN
IN
IN
IN
- IN
IN
IN
IN

IN_

IN
IN
IN
~IN
IN
IN
IN

IN

IN
CIN

IN'

IN
IN
CIN
IN

CORE
CORE

CORE

CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE

CORE,

CORE
CORE
CORE
CORE

CORE

CORE
CORE
CORE

CORE

CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE

CORE.

CORE
CORE
CORE

.CORE

CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE

CORE

CORE

MoV
MOV

MOV

MoV
Mov
Mov
Mov
Mov
MoV

MOV
MoV

Mov

MOV

MOV
MOV
MOV
MoV
MOV
MOV
MOV

-MOV

Mov
Mov
MOV
Mov

MOV

MOV
MOV
MoV
MoV
Mov
MOV
MOV
MoV
MOV
MOV
MOV
MOV
MoV
MOV
MoV

MOV

MoV
MoV
MoV
MOV
MOV

MOV.

MOV
MOV
MoV
Mov

HMHEHEEEIENHNEMOODDDUDDDODONNOO0NNNOO W W W W W W wiod D>

10 SPR =

DESCRIPT |

Q TR 1 BLK
Q TR 2 BLK
THIMB 1 SPR
THIMB 2 H15
THIMB 3 KO2
THIMB 4 L10
THIMB 5 PO4
THIMB 6 HO6
THIMB 7 D12
THIMB -8 BO6
THIMB 9 EO9
THIMB 10 SPR
THIMB 1 D10
THIMB 2 SPR
THIMB 3 All
THIMB 4 KO6
THIMB 5 FO1
THIMB 6 FO7
THIMB 7 RO6
THIMB 8 N14
THIMB .9 NO2
THIMB 10 SPR
THIMB 1 GO9
THIMB 2 ROS
THIMB 3 SPR
THIMB 4 CO5
THIMB 5 B13
THIMB 6 H11l
THIMB 7 J14
THIMB 8 JO1
'THIMB 9 LOS
THIMB 10 FO03
THIMB 1 JO7
THIMB 2 R11l
THIMB 3 BOS
THIMB 4 SPR
THIMB 5 L13
THIMB 6 NO4
THIMB 7 D14
THIMB 8 GO5
THIMB 9 DO3
THIMB 10 SPR
THIMB 1 K12
THIMB 2 Fl4
THIMB 3 HO04
THIM 4 MO7
THIMB 5 SPR
THIMB 6 N13
.THIMB 7 JO8
THIMB 8 CO7
THIMB 9 FO8
THIMB

THIMB 1 DO8
THIMB 2 HO2

DUUUUUDDUUDUUUDUDUDUUDUUDUDUDDUDUDUDUUDUUDUUDUUDDUDDOUDDD B

COMPNO

N0034D
N0035D
N0040D
N0041D
N0042D
N0043D
N0044D
N0045D
N0046D
N0047D
N0048D
N0049D
N0050D
N0051D
N0052D
N0053D
N0054D
NOO55D

. NOO56D

NOO57D

N0058D -
‘N0O059D

N0O060D

N0061D

N0062D
N0O063D

"N0O064D

NO0O65D

"NO0O66D

N0067D
N0068D
N0069D
N0070D
N0071D
N0072D
N0073D
N0074D
N0075D

'N0O76D
~ N0O77D

N0078D
N0079D
N008OD

NOO81D .
. Noo82D
- NOO83D
NOO84D

N0O085D
NO0O86D
NOO87D
N0O88D
NO0O89D

- N0O090D
. NOO91D

CENO

517
518
519
520

- 521 -

522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541.
542
543
544
545
546
547

.. 548
- 549

550
551
552
553
554

- 555

556
557
558
559
560
561
562
563
564
565
566
567
568
569
570




IN

IN
IN
IN
IN

IN

IN
IN
TB
TB

- TB
PRESSURIZER

CORE
CORE
CORE
CORE
CORE
CORE

.CORE

CORE

MOV
"MOV

MOV
MoV
MOV
MOV
MOV

MOV
HYD OIL LO
HYD OIL 1O
HYD OIL 1O

PRESSURIZER

PRESSURIZER

PRESSURIZER
PRESSURIZER
PRESSURIZER
PRESSURIZER
PRESSURIZER

UNIT
UNIT
UNIT
RCPA
RCPB
RCPC
RCPD

-DESCRIPT

CE LT TN

HI
HI
HI
Lo

Lo

Lo
Lo

‘LO
MAIN AUXILIARY PULSE MWH .
.STANDBY AUXILIARY PULSE MWH
GENERATOR GROSS PULSE MWH
BUS UNDER VOLT1 /RE
BUS UNDER VOLT1 /RE
BUS UNDER VOLT1 /RE
BUS UNDER VOLT1 /RE

THIMB 3
THIMB 4
THIMB 5
THIMB 6 S
THIMB 7
THIMB 8
THIMB 9
THIMB 1
Pl /RE
P2 /RE
P3 /RE

Pl
P2
P3
Pl

P3

P4

B
N

G
A
B
0

PART
PART
PART

'PART

PART
PART

P SI TR
P SI TR

'IN CORE T COMPTR
T REAC AUX TR BRKR A
 REAC AUX TR BRKR B
ALL DRIVES
AUTO
COMPTR

IN

- IN
IN
IN.

- IN

IN
IN
IN
IN

IN

IN
IN
IN

IN

IN

- IN

IN
IN
IN
IN
IN
IN

CIN
IN

CORE
CORE
"CORE
CORE
CORE
CORE
CORE
CORE

CORE

CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE

‘CORE

MoV

MOV

Mov
Mov
MOV
Mov
MoV

MoV

MOV
MoV
MoV

MOV

MOV
MOV
MOV
Mov
MoV
MOV
MoV

MoV

MoV
MoV
MoV
MOV

MoV

DET
DET
DET
DET
DET
DET

DET

DET
DET
DET

DET

DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET
DET

'RNG

OOWWmWomOonw oo i

ON
CALIB
FOR
RNG
RNG
RNG
RNG -
RNG

M WwN W

03

L15

o]
PR
12
09 .
09.
SPR

RE
RE
RE

RE .

‘RE

RE .
1 BLOCK
2 BLOCK

R

DRIVE.
COMMON GROUP

.ON

CALIB
FOR

RNG
RNG
RNG
RNG
DRIVE
COMMO
ON

b WO

R

N GROUP

CALIBR

doocbooooooocouoococubuoccUbuocdooccdcococucooodoccudd"»'

COMPNO

N0092D
N0093D

- NO094D

N0095D

- NOO96D

NO097D
N0098D

NO099D

P0396D
P0397D
P0398D

P0480D

P0481D

P0482D
P0484D

P0486D
P0487D
P0495D
P0496D

. Q0320D
Q0321D

Q0340D

-V0320D

V0321D
V0322D
V0323D
Y0008D
Y0026D
Y0027D
Y0035D
Y0036D

Y0037D

Y0040D
Y0041D
Y0042D
Y0043D
Y0044D
Y0045D
Y0046D
Y0047D

Y0048D

Y0049D

Y0050D
Y0051D

Y0052D
Y0053D

Y0054D

YO0055D
Y0056D

Y0057D

Y0058D
Y0059D
Y0060D
Y0061D

CENO

571 .
572

- 573
574

575

576
577

578

579

'580.

- 581

"~ 599

600

- 601

603
605
606
614
615
620

621

622
633
634
635
636
645
646

647

648
649
650
653
654
655
656
657
.658
659

660

661

662

663
664
665

666

667

668
669

670
671
672
673
674
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~ INST - DESCRIPT
_ . IN CORE MOV DET C FOR D
. ' IN CORE MOV DET C RNG 1
IN CORE MOV DET C RNG 2
'IN CORE MOV DET C RNG 3
IN CORE MOV DET C RNG 4
IN CORE MOV DET C RNG 5
IN CORE MOV DET C DRIVE .
~ IN CORE MOV DET C COMMON GROUP
"IN CORE MOV DET D ON
IN CORE MOV DET D CALIBR
IN CORE MOV DET D FOR E
IN CORE MOV DET D RNG 1
IN CORE MOV DET D RNG 2
~ IN CORE MOV DET D RNG 3
"IN CORE MOV DET D RNG 4
IN CORE MOV DET D RNG 5
IN CORE MOV DET D DRIVE -
IN CORE MOV DET D COMMON GROUP

IN CORE DET E ON

IN CORE MOV DET CALIBR
IN CORE MOV DET E FOR F
IN CORE MOV DET RNG 1
IN CORE MOV DET RNG 2
IN CORE MOV DET RNG 3

- "IN CORE MOV DET E RNG 4

X IN CORE MOV' DET RNG 5

. _ IN CORE MOV DET DRIVE :
IN CORE MOV  DET COMMON GROUP
IN CORE MOV DET ON o
IN CORE MOV DET CALIBR
IN CORE MOV DET F FOR A
IN CORE MOV DET RNG 1
IN CORE- MOV DET RNG 2
IN CORE MOV DET RNG 3
IN CORE MOV DET RNG 4
IN CORE MOV DET RNG 5
IN CORE MOV DET DRIVE |

R Mo R B M B B e R B N o R R e B N e e

IN CORE MOV DET
CHARGING PMP A BKR
 CHARGING PMP B BKR
' CHARGING PMP C BKR
BLENDER TO CHARGE PMP VALVE
BLENDER TO VOL CONT TANK VALVE
RESIDUAL HEAT PMP A BKR
RESIDUAL HEAT PMP B BKR |
52BYA RTB \.U/V RELAY REACTOR TRIP TRAIN B

52BYB RTA <~ U/V RELAY REACTOR TRIP TRAIN A

Al BKR UNIT ON LINE TIE OCB Al BKR’
AFP 31 '~ AUX FEED. PMP 31 STATUS
AFP 33 AUX FEED PMP 33 STATUS.

'BA 31 STAT BORIC ACID PUMP 31 STATUS
B STAT BORIC ACID PUMP 32 STATUS
3’31 " MAIN FEED |
BFO®2-32 ~  MAIN FEED

COMMON GROUP

._UUUUUUUU_UUUUUUUUUUUUUUUUUGU'UUUUUUUUUUUUUUUUUUUUGUUUUU‘U' '

" COMPNO

Y0062D
Y0063D

-Y0064D

Y0065D
Y0066D

.Y0067D

Y0068D
Y0069D
Y0070D

.¥Y0071D

Y0072D°

. Y0073D

Y0074D
Y0075D
Y0076D
YO0077D
Y0078D
Y0079D

. Y0080D

Y0081D
Y0082D
Y0083D
Y0084D

-~ Y0085D

Y0086D
Y0087D
Y0088D
Y0089D
YO0090D
Y0091D
Y0092D
Y0093D -
Y0094D .
YO0095D
Y0096D
Y0097D
Y0098D
Y0099D
Y0100D

- ¥0101D

Y0102D

. YO103D

¥0104D
Y0600D .

-Y0601D

UVRTBBYA

UVRTABYB

Y0335D
AFP31D

~ AFP33D

BATP31D
BATP32D
ZH231SD
ZH232SD

CENO.

. 675
676
677

- 678

679

. 680

681
682
683

684

685
686
687
689
690
691
692
693

694

695
- 696

697 -

698

. 699

700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
729

730
875
876
719

1226
1228

972

- 973

858
859
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INST

BFP 31 STA BOILER FEED PUMP 31 STATUS - .
B’ STA BOILER FEED PUMP.32 STATUS

WTR
IL P

B
BR
CAllX
CA21X

. CB11X
CB21X
ccp 31
CCP.32 .
cCcP 33
CETAO7 -
CETAll.
CETBO3
CETBO6
_CETBO8
CETB10
CETB13
CETCO8
CETC12
CETDO2
CETDO4
CETDO7
CETD09
CETE02
CETE04
c

c
CETE10"
CETE1l
CETE14
CETF05
CETFO09
CETF12
'CETGO2
CETGO04
CETGO8
' CETGO9
CETG15
CETHO1
CETHO3
CETHOS
CETHOS
CETHO9
CETH10 -
CETH13
CETH14
CETJ07 -
CETJ10
CETJ11
CETJB AlT

CE AlT
C A2T
c B1T

BFP SEAL WTR DR PUMP STAT
LOW BEARING OIL PRESS TRIP
CNMT ISO PHASE
'CNMT ISO PHASE
CNMT ISO PHASE
CNMT ISO PHASE
- COMPONENT
- COMPONENT COOL
COMPONENT COOL

IN

- IN

IN
IN
IN
IN

-IN

IN
IN
IN
IN

IN

IN

IN

IN
IN
IN
IN
IN

IN

IN
IN
IN
IN
IN
IN
IN
IN

IN

IN
IN
IN
IN
IN

. IN

IN

IN
IN

IN

CORE
CORE
CORE
CORE
CORE
CORE
CORE

"CORE

CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE

-CORE

CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE

TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP

TEMP

TEMP
TEMP
TEMP
TEMP
TEMP
TEMP

-TEMP:

TEMP
TEMP

TEMP .

TEMP
TEMP
TEMP
TEMP
TEMP

‘TEMP

TEMP
TEMP

TEMP
TEMP.

TEMP
TEMP

"TEMP -

TEMP
TEMP
TEMP
TEMP
TEMP

'REF JUNCTION

REF JUNCTION

DESCRIPT

wtﬁﬁ‘?

All
BO3
BO6
BO8

COOL PMP 31 STAT
PMP 32 STAT
PMP 33 STAT
A07 .

Bl10 -

B13
cos8
Cl2
D02

D04

D07
D09
EOQ2
EO4
EOS

EO8

El0

Ell

El4 .
FO5
FO9

Fl2
GO02
GO4
GOo8
Go9
Gl5
HOl

HO3 -

HO5"

HO8
HO9

HlO0

H13

H1l4

Jo7

J10

Jll
BOX
BOX

1A TEMP

1A TEMP

IN CORE T JUNCTION BOX A2T
‘REF JUNCTION BOX 1B TEMP

e N I LS

COMPNO

'BFP31D

BFP32D

BFPSWD

Y9036D .
SCAl11XD

SCA21XD.
“SCB1l1XD

SCB21XD
CCP31D -
CCP32D

- 'CCP33D

TO001A
T0034A
T0002A
TO035A
TO036A
TO003A
TO004A

.'TOOO5A -

TOO037A

‘TO006A
TOO38A
TOO39A -

T0040A
TO041A
TO007A.
TO042A

~ TooOO8A

TO009A
TO043A
T0044A
TO045A
TO046A
TO010A
TOO11A
TO047A
TO048A

-T0012A

TOO013A

- T0014A

T0015A
T0049A

TO0l6A -

T0050A
TO017A

‘TOO18A

T0051A

‘T0052A

TOO19A
T0020A
TO0087A
T0087A
T0088A

TO089A

CENO

1229
1230
1232

733
5001
5002

- 5003
- 5004

1233

1234

1235
231
264

© 5067
- 5056

266
5049 .
5068

235

267

236

268

269

270

' 5072

237

- 5073

238
239
5074
5075
275
276
5051
242
5076
278
242
243
244
245
279
246
280
247
248
281
5060
5053
250
296
5065
297
298
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INST

CETJB B1T
C B2T
c
CETR1l
CETK13
CETK15
CETLO2
CETLOS5
CETLO7
CETL11
CETL12
CETL14
CETLO1
CETMO8
CETM10
CETM13
CETMOS5
CETNO2
CETNOS -
CETNO9
CETPO3
CETPO5
CETPO7
“CETP12
CETP13

CEZROS
.
c 5
CNMT I 1
CNMT I 2
COMP RTD 1
COMP RTD 2
CON VAC P
COND 31
COND 32
COND 33
COOL DR 31
COOL DR 32
CR GAS

CR MAN TRI

CR PART
CRBO6
CRB10

CRBA IN P
CRBA OUT P
CRBB IN P
CRBB OUT P
CRBC IN P
CRBC OUT P
CRBD OUT P
CRCO3

C
C :
C

IN

- IN

IN
IN
IN
IN
IN
IN
IN

IN
'IN

IN
IN
IN

"IN

IN
IN
IN

IN

IN
IN
IN
IN

IN

IN
IN
IN

CORE
CORE
CORE
CORE
CORE.
CORE
CORE
CORE
CORE
CORE
CORE

‘CORE

CORE
CORE
CORE

.CORE

CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE
CORE

DESCRIPT

'REF JUNCTION BOX 1B TEMP

T JUNCTION BOX B2T

TEMP
TEMP
TEMP
TEMP
TEMP

TEMP

TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP
TEMP

TEMP

TEMP
TEMP
TEMP

KO3
K11
K13
K15 -
L02
LO5
LO7
L1l
L12
L14
Lol
MO8
M10
M13
MO5 .
NO2
NO8
NO9
P03 .
P05
P07
P12
P13
RO8
R10
ROS

..CNMT IODINE MONITOR CHl::

CNMT IODINE MONITOR CH2

LOW CONDENSER VACUUM TRIP

- CONDENSATE PMP 31 STATUS

CONDENSATE PMP 32 STATUS
CONDENSATE PMP 33 STATUS
RE COOL DR PMP 31 STAT
RE COOL DR PMP 32 STAT
CONTROL ROOM GAS MON.
CONTROL ROOM
CONTROL ROOM
CONT ROD
CONT ROD
CONT ROD

CONT ROD:

CONT ROD
CONT ROD
CONT ROD
CONT ROD
CONT ROD
CONT ROD
CONT ROD

CONT ROD-
- CONT. ROD

BNK
BNK
BNK
BNK
BNK
BNK
BNK
BNK
BNK
BNK
BNK
BNK

\ (54
\!
(S!)

MANUAL TRIP
PARTICULATE MON
GROUP 1 POS BO6
GROUP 1 POS B10
STEP IN PULSE
STEP OUT PULSE
STEP IN PULSE
STEP OUT PULSE
STEP IN PULSE

STEP OUT PULSE
STEP OUT PULSE
GROUP 1 POS CO03
'GROUP 2 POS CO5
GROUP 1 IN POS Cl1

FrProunoouwwPPou

C GROUP 1 POS C13

3’>3’>t§dtJbtJUtJ#3’»:7>t9UtJUEJU3;>3’>J’bﬂ’»ﬁ’>5’>3’73’»3’?5’?3’»3{’3’?3’>3’?3” >

COMPNO

TO089A
TO090A
T0021A
TO053A
TO054A
T0022A

" TOO55A

TO0056A
TOO057A
TOO058A
T0024A
TOO59A
T0023A
T0026A

TO027A

TO028A
TO0025A
T0060A

T0029A .

T0061A
TOO030A

TOO31A

T0062A
TO063A
TOO032A

- TO033A -
"TOO65A

TOO64A

- Y9035A

Y9036A
Y8010A
Y8011A
Y9037D

- CP31D

CP32D
CP33D
RCDP31D
RCDP32D
Y9040a
Y9061D

Y9039A

C0025A
C0022A
C0001D
€0002D

- €C0003D

C0004D
C0005D
C0006D
C0008D
CO013A
C0005A
C0002A
CO0014A

CENO

5066
299

5069
283
284
252

5077

5078
287
5062
5070
5079
253
256
257

258

255
290
259

291

5071
261
292
293

5055
263

- 295

294
126
127
50
51
734
1236
1237
1238
840
841
376
740
375
25
22
391
392
393
394
1395
396
398
13

14




Page

INST

CRDQS
C

C 4
CRF02
_CRFO8
CRF14
CRHO4
CRHO6
CRHO8
CRH10
CRH12
CRK02
CRKOS -
. CRK14
CRLO3
CRL13.
CRMOS
CRNO3
CRN11
CRN13
CRNOS
CRPO6
CRP10
CV125
CV1369A

V28 0
o A
C 5B

CV1852A
CV1852B
CV1869B
CV200A
CV200B
cv200C

cva20l

Cv202
CV204A.
CV204B
cv212
CV213A
CV213B
CV519
cv523
CV535
CV536

- CV5852

CV560 -
€V730
cv731
 CV745A
CV745B

o

CONT
CONT
CONT
CONT
CONT

- CONT

CONT
CONT

.CONT

CONT
CONT
CONT

CONT.

CONT

"CONT

CONT
CONT
CONT
CONT
CONT

" CONT
. CONT

CONT

ROD
ROD
ROD
ROD
ROD
ROD
ROD
ROD
ROD
ROD
ROD
ROD
ROD
ROD
ROD
ROD
ROD
ROD
ROD
ROD
ROD
ROD
ROD

BNK

BNK
BNK
BNK
BNK
BNK
BNK
BNK
BNK
BNK
BNK
BNK
BNK

.BNK

BNK
BNK

BNK

BNK
BNK

'BNK
BNK

BNK
BNK

EXCESS LETDOWN

OXPOAPOEPPHUOUODWAUDNOWONOD»PW

DESCRIPT

GROUP
GROUP
GROUP
GROUP

GROUP
GROUP
GROUP
GROUP

GROUP
GROUP
GROUP
GROUP
GROUP
. GROUP

GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
3-WAY

"RHR. X-CONN TO SIS

RWST TO SI PUMPS

GROUP

GROUP.

GROUP

1
2
1
1l
2
2
2
2
2
2
2
2
2
1l
2
1
1
1l
2
1l
1
1
2
D

‘POS

- POS

POS

POS
POS
POS
POS
POS

DO8
E13

FO2
FO8
Fl4
HO4
HO6
HOS8
H10
H12
K02
KO8
K14
LO3
L13
MOS8
POS NO3
POS N11
POST N13
POS NOS5
POS P06
POS P10

POS
POS

POS
POS
POS
POS

POS
POS
POS

IVERS

FROM BORON INJ. AUX & MN

FROM BORON INJ. AUX & MN
TO BORON INJ. AUX & MN
TO BORON INJ. AUX & MN
RHR X-CONN TO SIS _ :
LETDOWN FLOW CONTROL VALVE

LETDOWN FLOW CONTROL VALVE

LETDOWN FLOW CONTROL VALVE
LETDOWN CNMT ISOLATION VALV
LETDOWN CNMT ISOLATION VALV

" CHARGING LINE LOOP 1 COLD LEG

CHARGING LINE LOOP 1 HOT LEG
CHARGING TO AUX SPRAY~VALVE

EXCESS LETDOWN VALVES
EXCESS LETDOWN VALVES

PW CONT ISO VLV

PZR RELIEF TK DRAIN

STOP VALVES
STOP VALVES
PZR CONT ISO VLV

- PZR RELIEF TK SPRAY

RHR HOT LEG RETURN
RHR HOT LEG RETURN
RECIRC RHR X-CONN
RECIRC RHR X-CONN
SI PMPS TO RWT
SI PMPS TO RWT

. 8I PUMPS OUT

EO3 -

-UUUUUUUUUUUUU.UUUUUUUUUUUUUUUUUU3’3’3”:"3”3’3”?3’3’?’?3’3’3’?'3’_:’3’3’ b

COMPNO

CO009A
CO006A
CO001A
C0021A "
COO018A
C0026A
CO011A
CO017A
C0029A
C0019A
C0012A
C0028A
C0020A

'C0023A

cooosa
coo003A
C0010A
C00l6A
co007Aa
C001l5Aa
C0004A

- C0024A

C0027A
ZH215D
ZL1869A

ZL1810
ZH1835AD
ZH1835BD
ZH1852AD
ZH1852BD

211869B
ZH200AD
ZH200BD

- ZH200CD

ZL201D
ZL202D
ZH204AD

'ZH204BD

ZH212D
ZH213AD
ZH213BD
ZL519D

'ZH523D

ZH535D
ZH536D
2L552D
ZH560D
ZL0730 -

- 2L0731
ZL745A
. ZL745B
ZH842D

ZH843D
ZH851AD

CENO

9.
6
.1
‘21
18
26
11
1?7
29
19
12
28
20
23
8

3
10
16
7
15
4

- 24
27
934

- 1006

982
1279
1280
1282
1283

11007

916
918
920
924
926
929
930
931
932
933 -

- 1053
"1054

1055
1056
1060
1061
- 992
993
978
979
1080
1081
1082




Page
INST

CV851B

c
C .
CV866B

' CV876A

cve76B
- Cves2
cves3

cvessa

| Ccvss7A
.CV887B
CV888A
CV888B .
CV894A
CV894B
CV894C
Cv894D
'DG31

DG31STAT

DG32

DG32STAT

DG33

DG33STAT

8.

“FC 31 STAT

FC32 STAT

FC3a STAT
F TAT
F TAT

FC419A
FC419B
FC419G
FC429A

FC429B =

FC439A
'FC439B
FC449A
FC449B
FC856B
FC948D

FCV1115

FCV11l1leé
FCV11l1A
FCV1150

FCV1170

FCV1171
FCV1172
FCV1173
FCV1410

FCV1413

FCV405A
FCV405B

FC 5C
F D
F 6A

 DESCRIPT

- SI PUMPS OUT
. WRT TO CNMT. SUMP

CNMT SPRAY PUMP TO- SPRAY
CNMT SPRAY PUMP TO SPRAY

CHEMICAL ADD TANK TO CNMT SPRAY

CHEMICAL ADD TANK TO CNMT SPRAY . -
RWT.TO RES HEAT |

REM PMPS

BYP PAST RHR PMPS TO RWT
WRT TO CNMT SUMP

RWST TO SI PUMP

‘RWST TO SI PUMP
COLD TO SI PMPS

COLD TO SI PMPS
ACCUM TK #31 TO
ACCUM TK #32 TO

- ACCUM TK #33 TO
ACCUM TK. #34 TO

32
32

COLD LEGS
COLD LEGS
COLD LEGS

COLD LEGS
EMERGENCY DIESEL GEN #1 :
DIESEL GENERATOR 31 STATUS

- EMERGENCY DIESEL GEN #2°
 DIESEL GENERATOR 32 STATUS
"EMERGENCY DIESEL GEN #3
"DIESEL GENERATOR 33- STATUS

CNMT RECIRC FAN 31 STATUS
CNMT RECIRC FAN 32 STATUS

CNMT RECIRC FAN 33 STATUS

CNMT RECIRC FAN 34 STATUS

 ;CNMT RECIRC FAN 35 STATUS

STM LINE A HI FI SI /RE

STM LINE A HI F2 SI /RE .

STM LINE A HI F1 TR T /PERM
'~ STM LINE B HI F1 SI /RE

STM LINE B HI F2 SI /RE

STM LINE C HI F1 SI /RE

STM LINE C HI F2 SI /RE
'STM LINE D HI F1 SI /RE,
' STM LINE D HI F2 SI /RE

SI TO HOT LEG.#S VALVE

CONTAINMENT HI Pl SI PART RE
MAIN FEED PUMP 31 DCT SUCTION
MAIN FEED PUMP 32 DCT SUCTION

PMW TO BLENDER VALVE -

CONDENSATE EMER BYPASS .
PURGE SUPPLY DCT VENT SYS
PURGE SUPPLY DCT VENT .SYS -

" PURGE EXHAUST DUCT SYS

PURGE EXHAUST DUCT SYS
AUTO SEAL WATER *OPENS*"
AUTO SEAL WATER *OPENS*

AUX FEED TO SG #31
"~ AUX FEED TO SG #32

AUX FEED TO SG #33

~ AUX FEED TO SG #34
. AUX FEED TO SG #31.

w>»m»ccoooobvOUdpdoucuboocoquoocbcdoduoooooodbuobcoduo'v

COMPNO

ZH851BD .
ZH855BD -
ZH866AD

ZH866BD

ZL876A
'21.876B
2H882D

ZH883D

- ZH855AD

ZL887A
Z1887B
ZH888AD

'ZH888BD
 ZH894AD.
" ZH894BD
ZH894CD.
 ZH894DD

SED1D

‘DG31D

SED2D

- DG32D
‘SED3D
-DG33D

FCM31
FCM32

. FCM33

FCM34
FCM35
F0406D

~F0407D-

F0408D.

F0426D

F0427D

.F0446D

F0447D
F0466D
F0467D

- ZH856BD
P1000D
 ZL1115D

ZL1116D
ZT111AA

'ZH1150D

ZL1170D

-ZL1171D
Z2L1172D.

2L1173D
ZH1410D
ZH1413D

'ZH405AD
- ZH405BD
ZH405CD
- 2H405DD
ZH406AD

'CENO

1084

1103

1099
1100
989
990
1101

1102
11085

980 -
981

1104
1105

1111
1112
1113
1114
791
953
792
954
793
955
1207
1208
1209

- 1210
1211

419
420
421
429
430
439
440
449
450

1087
616
975
976

889

- 1198

1203
1204

1205
- 1206

5120

-5105
- 941

942
943
944
949




Page s - .

COMPNO CENO

INST S o DESCRIPT A
FCV406B AUX FEED TO SG #32 A ZH406BD 950
FCmR 6 C AUX FEED TO SG #33 A . ZH406CD " 951
F'D' ' AUX FEED TO SG #34 - A ZH406DD 952
F 7 SG #31 FEED WATER CONTROL VALVE . A 2T417A 969
FCV427 = SG #32 FEED WATER CONTROL VALVE A 2T427A 988
' FCV437  SG #33 FEED WATER CONTROL VALVE A 2T437A 1004
FCV447 'SG #34 FEED WATER CONTROL VALVE A 2T447A 1023
FCV625 " RET FROM RCP T BARRIER "D - ZH625D 1062
FCV784 ~  RET FROM MOTOR BEARING " D ZH784D 1069
FCV786 ~RET FROM MOTOR BEARING " D .2H786D 1070.
FCV789 . RET FROM RCP 1 BARRIER . D 2ZH789D = 1071
FSB GAS . FUEL STORAGE BLDG PARTICLE MON A Y9045A 379
FSB GAS FUEL STORAGE BLDG GAS MON A Y9048A 380
FT110 = ° BORIC ACID PULSE F : D FOll10D . 411
FT111 PRIMARY MAKE UP WATER PULSE F D FO0111D 412
FT1121 ‘FLOW TO FAN COOLER 31 - A F1l121A 1009
FT1122 FLOW TO FAN COOLER 32 A Fll22a 1010
FT1123 ~~  FLOW TO FAN COOLER 33 A Fl123a 1011
FT1124 - FLOW TO FAN COOLER 34 . A F1124A - 1012
FT1125 FLOW TO FAN COOLER 35 A Fl125A 1013
FT1200 = \NAUX FD FLOW TO SG #31 A F1200A 5102
FT1201 “AUX FD FLOW TO SG #32 A F1201A 5116
FT1202 | ‘NAUX FEED FLOW TO STEAM GENERATOR 34 A Fl1202A 5080
FT1203 - “AUX FEED FLOW TO STEAM GENERATOR 33 A F1203A = 5081
FT128 @ CHARGING PUMP DISCHARGE FLOW A Fo0l128A 62
FT134 ~  LETDOWN FLOW . ‘ A F0134A 63
F .- REACTOR COOLANT LOOP #1 F ‘A  FO400A = 64
F ' REACTOR COOLANT LOOP #1 F A FO0401A -~ 65
FT . REACTOR COOLANT LOOP #1 F - A F0402A . 66
FT418A , MAIN FD FLOW TO SG #31 A FO0403A - 67
FT418B “MAIN FD FLOW TO SG #31 A FO0404A . 68
FT419A © 8G . #31 STEAM FLOW . A FO0405A . 69
FT419B - SG #31 STEAM FLOW A - A F0406A 70
FT424 "~ REACTOR COOLANT 1OOP #2 F A FO0420A 71
FT425 . REACTOR COOLANT LOOP #2 F . A FO0421A 72
FT426 . REACTOR COOLANT LOOP #2 F A F04222 73
FT428A \MAIN FD FLOW TO SG #32 A FO0423A 74
FT428B MAIN FD FLOW TO SG #32 A FO0424A -~ 78
FT429A SG #32 STEAM FLOW A FO0425A 76
FT429B = SG #32 STEAM FLOW. A FO0426A .77
FT434 . REACTOR COOLANT LOOP #3 F A FO0440A ' 78
FT435 REACTOR COOLANT LOOP #3 F A F0441A 79
FT436 REACTOR COOLANT LOOP #3 F A F0442A 80
FT438A “MAIN FD FLOW TO SG #33 A Fo0443A 81
FT438B - “MAIN FD FLOW TO SG #33 A F0444A - 82
FT439A . SG #33 STEAM FLOW - A F0445A 83
FT439B .- SG #33 STEAM FLOW - A FO0446A 84
FT444 REACTOR COOLANT LOOP #4 F - A FO0460A 85
FT445 .~ REACTOR COOLANT LOOP #4 F A FO0461A 86
FT446 'REACTOR COOLANT LOOP #4 F ‘A F0462A 87
FT448A \MAIN FD FLOW TO SG #34 : A F0463A .~ ~ 88
FT448B = \MAIN FD FLOW TO SG #34 A F0464A 89
F _ SG #34 STEAM FLOW. A FO0465A 90
F -SG #34 STEAM FLOW A FO0466A - 91
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FT601A
F

F

FT
FT925
FT926
FT926A
FT927
FT930 .
FT945A -
FT945B
FT946A
FT946B
FT946C .
FT946D

- FT980

FT981
FT982.
FV1802A
FvV1802B
FV746 .
Fv747
FV856C
FV856E
‘FV856G.
FVga6H

F
FV889B
FWX12
FWX2

GEN 86BU
GEN 86P

GROSS MW

HATCH IN

10

DESCRIPT

COMPONENT CLNG WTR HX OUT LOOP A
COMPONENT CLNG WTR HX OUT LOOP B
RESIDUAL HEAT LOOP 1 FLOW -
RESIDUAL HEAT LOOP 2 FLOW

' SI BORONATED FLOW TO COLD LEG #2

SI FLOW TO COLD LEG #1

SI BORONATED FLOW TO COLD LEG #3.

SI BORONATED FLOW TO COLD LEG #4

- CHEMICAL ADD FLOW. TO CNMT SPRAYS

CNMT SPRAY HEADS FLOW
CNMT SPRAY HEADS FLOW

"RHR H/X

HATCH OUT

HC-MCA
HC-MCB"
HC104
HC105
HCV123
HCV133
HCV142
HCV638
HCV640
ICMD REC

ICMD SCAN

ICMDA
ICMDB
ICMDC
ICMDD

IC
I
I .

RHR H/X
RHR H/X
RHR H/X
SI FLOW
SI FLOW
SI FLOW
RE CIRC
RE CIRC

REC TO COLD LEG #4 FLOW
REC TO COLD LEG #3 FLOW
REC TO COLD LEG #2 FLOW
REC TO COLD LEG #1 FLOW
TO COLD LEG #3 - .

TO COLD
TO COLD

LEG #2
LEG #4

SUMP PUMP VLV
SUMP PUMP VLV
COLD LEGS 3 AND 4 SI

‘COLD LEGS 1 AND 2 sI

SI
SI

. ST

BORATED
BORATED
BORATED

TO COLD LEG #4 VALVE
TO COLD LEG #1 VALVE
TO HOT LEG #1 VALVE

SI TO COLD LEG #3 VALVE

SI TO COLD LEG #2 VALVE'

CNMT SPRAY HEADERS
CNMT SPRAY HEADERS

. FEEDWATER ISO SIGNAL

FEEDWATER ISO SIGNAL
GENERATOR 86BU LOCKOUT RELAY

GENERATOR 86P LOCKOUT RELAY
. UNIT GENERATOR GROSS MW '

PERSONNEL HATCH INNER DOOR
PERSONNEL HATCH OUTER DOOR
CONTAINMENT H2 CONCENTRATION

CONTAINMENT H2 CONCENTRATION

BA TANK #31 RETURN VALVE
BA TANK #32 RETURN VALVE
EXCESS LETDOWN HX DISCHARGE
RHR CONN TO LETDOWN LINE

- CHARGING REGULATING VALVE

DISCHARGE VALVE RHR H/X
DISCHARGE VALVE RHR H/X
IN CORE MOV DET RECORD
IN CORE MOV DET SCAN

IN CORE MOVABLE DETECTOR A FLUX
IN CORE MOVABLE DETECTOR B FLUX
IN CORE MOVABLE DETECTOR C FLUX -
IN CORE MOVABLE DETECTOR D FLUX
IN CORE MOVABLE DETECTOR E FLUX
IN CORE MOVABLE DETECTOR F FLUX
'RCDT TO '

WDS. HLD UP TK IV

e L T

COMPNO

FO619A
F0620A
FO626A
F0627A
F9250A
F9260A
F926AA

F9270A

FO930A
F945AA
F945BA
F946AA

' F946BA
- F946CA -
F946DA

F9800A
F9810A
F9820A

ZH1802AD
ZH1802BD
' ZH746D

ZH747D
ZH856CD

ZH856ED

ZH856GD
ZH856HD

ZH856JD -

ZH889AD

ZH889BD

SFWIBD

- SFWIAD

Y9039D
Y9040D
Q0340A
SPL2D -

- SPL1D

HCMCA
HCMCB
ZT104A
ZT105A

~ ZT123A

ZH133D

' ZT142A
'ZH638D

ZH640D
Y0039D -

' Y0038D
NOOO1A

N00O2A
N0003A
NOOO4A
N00OO5A
NOOO6A

- ZL1702D

CENO

924
95
26
97

‘1121

5098
5099
1124

9291
1144

1145
. 5100
1147

5101
1149
1165
1166

1167
1272

1273
1066

1067

1089
1091

- 1093

1094
1095
1106
1109
5104
5118
736
737
209

. 836

835
5111
5125

880

881

898

903

913

964

965

652

651

120

121

122

123

124

125
1256.
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IV1705 -

T
I
IVI®PS 6

1V1787
IV222
IV2A
IV2B
IV959
LC459B
'LC460B
LC461B
LCV112A
LCV112C
LCV459
LCV460
LEFM31
LEFM32
LEFM33
LEFM34.
LOCK IN
LOCK OUT
LT102
LT106
LT112
LT1128

L A

L
LT1252

11

171253 .
LT1254

LT1255
LT1256
LT1310
LT1311
LT1312
LT1320
LT1321
LT1322 .
LT417A
LT417B
LT417C
LT417D
LT427A
LT427B
LT427C
LT427D
LT437A
LT437B
LT437C
LT437D

LT447A
L .
L C

DESCRIPT

RCDT TO WDS. HLD UP TK IV
CNMT SUMPS TO WDS. HLD TL IV
CNMT SUMPS TO WDS. HLD TL IV

" RCDT VENT HEADER IV -

RCDT VENT HEADER IV
RCP WATER SEAL RETURN
02 MAKEUP

02 MAKEUP

RHR SAMPLE :

. PRESSURIZER LO L1 SI PART RE
'PRESSURIZER 10 L2 SI PART RE

PRESSURIZER 1O L3 SI PART RE
VCT HOLDUP 3-=WAY DIVERSION

. VCT DISCHARGE VALVE

LETDOWN ISOLATION VALVE
LETDOWN ISOLATION VALVE

.RCLA FW FLOW FROM LEFM

RCLB FW FLOW FROM LEFM
RCLC FW FLOW FROM LEFM

'RCLD FW FLOW FROM LEFM ,
"PERSONNEL LOCKS INNER DOOR
- PERSONNEL LOCKS OUTER DOOR

BORIC ACID TANK #31 LEVEL
BORIC ACID TANK #32 LEVEL
VOLUME CONTROL TANK LEVEL

CONDENSATE STORAGE TANK LEVEL

CONDENSATE STORAGE TANK LEVEL
RECIRCULATION SUMP LEVEL
RECIRCULATION SUMP LEVEL

- CONTAINMENT LEVEL
"CONTAINMENT LEVEL

CONTAINMENT SUMP LEVEL

- CONTAINMENT SUMP LEVEL
UPPER REACTOR VESSEL RANGE

. REACTOR VESSEL N.R. LEVEL

REACTOR VESSEL W.R. LEVEL
UPPER REACTOR VESSEL RANGE
REACTOR VESSEL N.R. LEVEL
REACTOR VESSEL W.R. LEVEL
STM GEN #31 LVL NR

. STM GEN #31 LVL NR

STM GEN #31 LVL NR
STM GENERATOR #31 W.R.
STM GEN #32 LVL NR
STM GEN #32 LVL NR
STM GEN #32 LVL NR
STEAM GENERATOR #32 W.R.
STM GEN #33 LVL NR . ..
STM GEN #33 LVL NR

STM GEN #33 LVL NR

LEVEL

'STEAM GENERATOR #33 W.R. LEVEL
'STM GEN #34 LVL NR

STM GEN #34 LVL NR
STM GEN #34 LVL NR

LEVEL.

52P3;>'>:Pb’?:V3’y{P3!?:V3'P%Pa'?1#3*P}P3’?:P3’N!V3’?!3t7?!P?'>i3CJUtjtJU(Jtic!JCJUKJCJOIJ a3

' COMPNO

ZL1705D

ZL1723D
2L1728D
ZL1786D

. ZL1787D
ZH222D

ZH2AD
ZH2BD
ZL959D

- 'L0484D

L0485D
1L.0486D
ZH112AD
ZH112CD

ZH459D

ZH460D
Y9008A
Y9009A
Y9010A
Y9011A
SPL4D
SPL3D -
LO102A
LO106A
LO112A
L1128A
L1128AA.
L1251

L1252A
L1253A

L1254A
L1255A

'L1256A

LRO02B
LROO3B
LROO4B
LROO2A
LROO3A
LROO4A
Lo400A
L0401A
L0402A
L0403A
L0420A
L0421A
L0422A
L0O423A
L0440A -

LO441A -

L0442A
LO443A
LO460A
LO461A

"L0462A -

CENO

1259
1260
1267
1268
1269
935
861
862
1164
. 489
490
491
893
895
1038
1039
102
106
110
114
838
837
879
882
98
892
5082
5108
5122
5109
5123 .
5110
5124
5112
5113
5114
5126
5127
5128
99
100
101
5005
103
104
105
5006
107
108
109
5007
111
112
113
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LT447D

L
L
L

LT462
LT470
LTe28
LT629
LT920
1T931
LT934A .

LT934B -

LT934C
LT934D
LT935A
LT935B
LT935C
LT935D
LT938
LT939
LT940
LT941
Lv791
Lv793
Lv796
Lvigs8

M

M B

ME OVSP

MOV1870
MOV333
MOV743
MOV769
MOV797
. MOV822B
MS-1-31
MS-1-32
MS-1-33
MS-1-34
MS1
MS1l1

N&TB PWR

N31
‘N32
N35

N36

N41

N4l

N4l

N42

N42

N42

N
N

DESCRIPT

STEAM GENERATOR #34 W.R. LEVEL
PRESSURIZER 1 LEVEL -
PRESSURIZER 2 LEVEL
PRESSURIZER 3 LEVEL
PRESSURIZER LEVEL SETPOINT.
PRESSURIZER RELIEF TANK LVL

. CCW SURGE TANK 31 LEVEL

CCW SURGE TANK 32 LEVEL
RWST LEVEL
CHEMICAL SPRAY ADDITIVE TANK LVL

ACCUM TK #31 LEVEL

ACCUM TK #32 LEVEL
ACCUM TK #33 LEVEL
ACCUM TK #34 LEVEL
ACCUM TK #31 LEVEL

'ACCUM TK #32 LEVEL

ACCUM TK #33 LEVEL
ACCUM TK #34 LEVEL
RECIRC SUMP LEVEL 4 IN
RECIRC SUMP LEVEL 10 IN .
CNMT SUM LEVEL 4 IN

CNMT SUMP LEVEL 10 IN
EXCESS LETDOWN HX ISO" VLV
CCW TO EXCESS LETDOWN HX
EXCESS LETDOWN HX ISO VLV
EXCESS LETDOWN HX ISO VLV
RHR PUMP DISCHARGE

" RHR HX 31 RETURN

MECHANICAL OVERSPEED TRIP
RHR RECIRC H/X TO PUMPS

.EMERGENCY BORATE VALVE

RHR RECIRC TO PUMPS :
ESSENTIAL CCW LOOP ISO VLV-PH B
ESSENTIAL CCW LOOP ISO VLV-PB B

~~ RHR HX 32 RETURN
'MAIN STEAM ISOLATION

MAIN STEAM ISOLATION

'MAIN STEAM ISOLATION -

MAIN STEAM ISOLATION

MAIN STEAM ISO ACT SIGNAL
MAIN STEAM ISO ACT SIGNAL
NUCLEAR & TB PWR RE TR P7 PERM
SOURCE RANGE DETECTOR ‘
SOURCE RANGE DETECTOR
INTERMEDIATE RANGE DETECTOR
INTERMEDIATE RANGE DETECTOR
POWER RANGE 1 TOP DETECTOR
POWER RANGE 1 BOT DETECTOR
POWER RANGE CHANNEL 1 Q
POWER RANGE 2 TOP DETECTOR
POWER RANGE 2 BOT DETECTOR
POWER RANGE CHANNEL 2 Q
POWER RANGE 3 TOP DETECTOR.
POWER RANGE 3 BOT DETECTOR

0O OO OO

>»vv»»»»»v»uocuocuoccooocoooccuobccc&»vw»&»»w»»»v»&www B

COMPNO

L0463A.
L0480A
L0481A

- LO482A
L0483A

L0485A
L0628A
Lo62%A

- LO933A.

LO931A .
L934AA

-L934BA

L934CA
L934DA
L935AA
L935BA
L935CA

~L935DA

L0938D
L0939D -
L0940D
L0941D
ZL791D
ZL793D
ZL796D
ZL798D
ZL744D
ZL822AD
Y9059D
ZH1870D
ZT333A
ZH743D

. ZH769D.

(&

ZH797D

Z1.822BD
ZH131SD
ZH132SD

ZH133SD -
. ZH134SD

SMSA1D
SMSaz2D
Y0003D
NOO31A

NOO32A

NOO35A

 NOO36A
“NO041A

NOO42A
NOO49A
NOO43A
NO044A
NOOS0A
NO045A
N0OO46A

- CENO

5008
5013
5014

117

118

119
1141
1142
5097

995
1125
1126
1127
1128
1129
1130
1131

- 1132
~1000

1001
1002
1003

11072

1074
1077

.1079

1301
1302
738
967
938
966
5106

5119

1303
852

853
854

855
5015
5016

640

5017

5018
5019

© 5020

130
131

5021
132
133

5022

134
135




INST

N4
NC31D
NC32D
NC35D
NC35F
NC36D
NC36F
NC41M
NC41N
NC41P

'NC41R
NC42M
NC42N
NC42R
NC43M
NC43N
NC43P
NC43R
NC44M
NC44N
NC44P
NC44R
o) R A
0 B

o) DT
OVRTEM DT

‘P413J
P413K
- P413M
P433J
P433K
P433M
P443J
P443K
P443M
P472
PAB I 3

PAB I 4

PC419A
PC419B
PC419C
PC419D
PC419E
PC419F
PC429A
PC429C
PC429G
PC429H

PC429A
P
P

DESCRIPT

POWER RANGE CHANNEL 3

Q

POWER RANGE 4 TOP DETECTOR Q

POWER RANGE CHANNEL 4

"POWER RANGE 4 BOT DETECTOR Q

Q

SOURCE RNG 1 HI Q CAUS RE
SOURCE RNG 2 HI Q CAUS RE

INTERM RNG 1 RE TR P6

/BLK

INTERM RNG 1 HI Q CAUS RE

INTERM RNG 2 RE TR P6

/BLK

INTERM RNG 2 HI Q CAUSE RE -

NUCL PWR 1 RE TR PIO
RCL LO F1l LOOP TR P8
PWR RNG CHANNEL 1 LO

-PWR RNG CHANNEL 1 HI
NUCL PWR 2 RE TR PIO
"RCL IO F2 LOOP TR P8

PWR RNG CHANNEL 2 HI
NUCL PWR 3 RE TR PIO
RCL 10 F3 LOOP TR P8
PWR RNG CHANNEL 3 IO
PWR RNG CHANNEL 3 HI
NUCL PWR 4 RE TR PIO

- RCL LO F4 LOOP TR P8

PWR RNG CHANNEL 4 1O
PWR RNG CHANNEL 4 HI
REDUNDANT OVERSPEED T
REDUNDANT OVERSPEED T

/PERM
/PERM

Q /RE .

Q /RE
/PERM
/PERM

Q /RE
/PERM
/PERM

Q PART RE
Q /RE
/PERM -
/PERM

Q PART RE
Q /RE
RAIN A
RAIN B

RCL OVERPWR DT CAUS RE

STM LINE A HI DP1 SI
STM LINE A DP2 SI /RE
STM LINE A HI DP3 SI

STM LINE B HI DP 2 SI

STM LINE C HI DP 1 SI

STM LINE D HI DP 1 SI

"RCL. OVERTEMP DT CAUS RE

OPS CHANNEL 1 ACTUAL PRESS

OPS CHANNEL 1 PROGRAMMED PRESS
_OPS CHANNEL 1 DP PRESS
OPS CHANNEL 2 PROGRAMMED PRESS
OPS CHANNEL 2 ACTUAL PRESS

- OPS CHANNEL 2 DP PRESS

OPS CHANNEL 4 PROGRAMMED PRESS
OPS CHANNEL 4 ACTUAL PRESS

OPS CHANNEL 4 DP PRESS

" PRESSURIZER LO P2 PART RE .
PAB OVERHEAD IODINE MONITOR CH3
PAB BLOWDOWN IODINE MONITOR CH4

/RE

/RE
/RE

"/RE
/RE

STM
STM

STM

STM
STM
STM
STM

LIN B HI DP 1 SI /RE
LINE HI DP 2 SI /RE
LINE HI DP 3 SI /RE
LINE HI DP 2 SI /RE
LINE
LINE
LINE

HI DP 3 SI /RE

e RoNoNo) v

HI F1 TR T /PERM

HI DP 3 SI /RE

VUDUDUUDUUDDUPPUP PP PP PUDDUDUDUDD0U0UDU0DUUUDD0UUS BBy

COMPNO

NOOS1A
NOO47A
NOO48A

NOO52A"

NOO30D

- NOO31D

N0032D
N0020D

NO033D

NO021D
NOO11D
F0495D

'NOOO6D

NO0O1D

‘NOO1l2D
F0496D -
'N0002D
NOO13D -

F0497D
N0008D

- NOOO3D

NO014D
F0498D
NOO0O09D

 N0004D

Y9063D

Y9062D .

T0499D
T0498D
Yo9056A

Y9054A

Y9055A

Y9057A

Y9059A
Y9058A
Y9060A
¥Y9062A

-Y9061A

P0485D
¥9037A
Y9038A
P0404D
P0405D

P0406D

P0425D

P0444D

P0464D
P0424D
P0465D
P0426D
P0445D
F0448D
P0446D
P0466D

CENO

5095
136
137

5096

. 513

‘514
515
509
516

© 510 ¢

502
455
497
492
503
457
493
504
458
499
494
505
459
500
495
742
741
632
631
384
382
383
385
387
386
388
390
389
604
128
129
583
584
585
588
591
595
587
596
589
592
441
593
597
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PC449A
P

P K
PCA35G
PC455H -
PC455L
PC456C
PC456E
PC457C

PC457E -

PC929E
PC948E
PC948F
PCV1i20

- PCV1121 -

' PCV1122
PCV1123
PCV1124
PCV1125
PCV1126
PCV1127
PCV1128
PCV1129
PCV1130
PCV1131
34
P 5
PO 6
PCV1137
PCV1139 .
PCV1190
PCV1191
PCV1192
PCV1228
PCV1229
PCV1230
PCV1310A
PCV1310B
PCV135
PCV455C
PCV456
PT1134-1
PT1134-2
PT1134-3
PT1134-4
PT1181 -
PT1182
PT1183
PT1184
PT1191
PT121

PT
P
P

DESCRIPT

STM LINE D HI F1 TR T /PERM

- PRESSURIZER 1O P1 SI TR /BLK
' PRESSURIZER LO Pl SI PART RE

PRESSURIZER SPRAY CONT A SP
PRESSURIZER SPRAY CONT B SP
PRESSURIZER MODULATING HTR K
PRESSURIZER LO P2 SI TR /BLK
PRESSURIZER LO P2 SI PART RE
PRESSURIZER LO P3 SI TR /BLK
PRESSURIZER LO P3 SI PART RE
STM LINE B HI F1 TR T /PERM"

' CONTAINMENT HI P2 SI PART RE
CONTAINMENT HI P3 SI PART RE

STEAM DUMP VALVE
STEAM DUMP VALVE

STEAM DUMP VALVE

STEAM DUMP VALVE

STEAM DUMP VALVE

STEAM DUMP VALVE

STEAM DUMP VALVE

STEAM DUMP VALVE

STEAM DUMP VALVE

STEAM DUMP VALVE

STEAM DUMP VALVE

STEAM DUMP VALVE

SG #31 PORV

SG #32 PORV

SG #33 PORV

SG #34 PORV-

MAIN STM TO AUX FEED TURB PMP 32
CNMT PRESS RELIEF VLV

CNMT PRESS RELIEF VLV

CNMT PRESS RELIEF VLV
INSTRUMENT AIR :

SJAE TO CNMT

SJAE TO CNMT | |
TURBINE DRIVEN AUX FEED CNT VLV
TURBINE DRIVEN AUX FEED CNT VLV
LOW PRESSURE LETDOWN VALVE
POWER OP RELIEF VLV -

POWER OP RELIEF VLV

SG #34 MAIN STEAM THROTTLE

SG #33 MAIN STEAM THROTTLE

SG #32 MAIN STEAM THROTTLE

SG #31 MAIN STEAM THROTTLE
FEEDWATER PRESS SG #31

FEEDWATER PRESS SG #32

FEEDWATER PRESS SG #33
FEEDWATER PRESS SG #34

NSW PUMPS DISCHARGE HEADER‘PRESS

EXCESS LETDOWN HX DISCHARGE

'RCPD LABYRINTH SEAL WTR DIFF P

AUX FW PUMP #31 PRESS
AUX FW PUMP #32 PRESS

\

PEPEPEEPEEPPPUDPUDUDUDUDUY PP PUOUDUDUDUDUDUUDUDUDUMHPUDD. P

COMPNO

- F0468D

P0492D

.P0489D

F0483A

- F0484A

S455LA
P0493D .
P0490D
P0494D
P0491D
F0428D
P1001D
P1002D

- Z2L1120

ZL1121
211122
ZL1123
211124

+ZL1125
ZL1126
- ZL1127

ZL1128
ZL1129
ZL1130

ZL1131

ZT1134A
Z2T1135A

ZT1136A
‘2T1137A.
ZH1139D -

ZL1190D
ZL1191D
ZL1192D

ZL1228D

ZL1229D
ZL1230D

ZH1310AD
ZH1310BD

ZH135D

ZH455CD

ZH456D
P1134A
P1135A
Pl136A
P1137A

- P0403A

P0423A
P0443A
P0463A
Pl191A
P0121A
P0125A
P1260A
P1261A

- CENO

451
611
608

92

93

805
612
609
613
610
431

617
618
860
863

864

865
866
868
869
870
871
872

873

874

1193

1194

1195

1196

-1197

1213

1214

1215

1243

1244

1245 -

962
- 963
904

1034

1036
1192
1191
1190
1189
187
191
195

199
1140

897

174
1252

1250
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PT1262
P

P

PTI3%
PT142
PT1421
PT1422
PT145
PT147
PT402
PT403
PT404
PT412A
PT412B
PT419A
PT419B.
PT419C
PT429A
PT429B
PT429C
PT439A
PT439B
PT439C
'PT449A
PT449B.
PT449C
P

P

PT457
PT472
PT474
PT474
PT922
PT923
PT924A
PT936A
PT936B
'PT936C
PT936D
PT948A
PT948B
PT948C
PT949A
PT949B
PT949C
PWR RNG HI
PWR RNG LO
PZR HTR 31
PZR HTR 32
‘'PZR HTR 33
PZR L&P7

P2z P&L
P P7
P Ll

. STM GEN

© STM
- STM

AUX FW PUMP

DESCRIPT

#33 PRESS.

RCPC LABYRINTH SEAL WTR DIFF P

'NON REGEN HX LETDOWN OUTLET P

VOLUME CONTROL TANK PRESSURE

'~ CHARG PMP DISCH HDR PRE

CONTAINMENT HIGH‘PRESSURE
CONTAINMENT HIGH PRESSURE

~RCPB' LABYRINTH SEAL WTR DIFF P

RCPA LABYRINTH SEAL WTR DIFF P

RCS PRESSURE =
" RCS PRESSURE -
© 8G #31 TO SG #34
TB FIRST STAGE 1 P

LOOP 1
LOOP 4

TB FIRST STAGE 2 P

#31
#31
#31
#32
#32
#32
#33
#33
#33
#34
#34
#34

STM
STM
STM
STM
STM
STM

GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN
GEN

ST™M
ST™
ST™

PRESSURIZER

PRESSURIZER
PRESSURIZED
PRESSURIZER
PRESSURIZER

. PRESSURIZER
SI PMPS DISCHARGE PRESS
- SI PMPS DISCHARGE PRESS
. SI BORONATED FLOW TO COLD
ACCUM TK #31 PRESS '

'MAIN

‘MAIN

MAIN

STEAM
STEAM
STEAM
STEAM
STEAM
STEAM
STEAM
STEAM
STEAM
STEAM
STEAM
STEAM
PRESSURE

PRESSURE

PRESSURE

MAIN
MAIN
MAIN
MAIN

MAIN
MAIN
MAIN
MAIN

MAIN

EQUALIZATION

PRESSURE
PRESSURE
PRESSURE
PRESSURE
PRESSURE
PRESSURE
PRESSURE

PRESSURE .

PRESSURE
PRESSURE
PRESSURE
PRESSURE

RELIEF TANK PRESS

PRESSURE

HI P CAUS RE

ACCUM TK #32 PRESS
ACCUM TK #33 PRESS

‘ACCUM TK #34 PRESS

CONTAINMENT
CONTAINMENT
CONTAINMENT
CONTAINMENT
CONTAINMENT
CONTAINMENT

PWR RNG CHANNEL HI Q
"PWR RNG CHANNEL 1O Q

PRESSURE
PRESSURE
PRESSURE
PRESSURE
PRESSURE
PRESSURE

LEG #1

LOOP 1A
LOOP 1B
LOOP 1C
LOOP 2A
LOOP 2B
LOOP 2C
CAUS RE
CAUS /RE

PRESSURIZER BACKUP GROUP #31
PRESSURIZER BACKUP GROUP #32
BACKUP GROUP #33

- PRESSURIZER
'PRESSURIZER HI L & P7 CAUSE RE

PRESSURIZER
PRESSURIZER

PRESSURIZER

IO P & L SI CAUS RE
IO P & P7 CAUS RE

HI L1 PART

RE

SRR R R N R o I I I T T T

~ COMPNO

"P1262A

P0127A
PO135A
PO139A

P0l1l42Aa

P1421A
Pl422A

.PO129A

PO131A
Y9007A
P0449A
P0404A-

-'P0398A

P0399A
P0400A
PO401A

‘P0402A

W

P0420A
P0421A

P0422A .

P0440A -
P0441A

" P0442A
PO460A

PO461A
P0462A
PO480A
PO481A
P0482A
P0485A -
P0483A
P0483D
P0922A
P0923A
F924AA
P936AA
P936BA
P936CA
P936DA
P100OA

P1001A
P1002A

P1003A
P1004A
P1005A
N00O5D
N0010D
S455L1D
S455L2D
S455L3D
L0483D
Y0480D
P0488D
L0480D

CENO

1251

175
178
179
180
5107
5121
176
177

. 5023
5024

940
182
183
5086
185
186
5087
189
190
192
5088

- 194
- 196
5089

198
200
201
202
204
203
602
1117 .
1118
1119
1133
1134
1135
1136
206 -
207

1143

1137

1138

1139
496
501
826
810
789
488
728
607
485




INST

Q412F

R
R
R1

R12
R13
R14
R15
R16
R17A
R17B
R18
R19

- R2-

R23
R25 -
R26
R27-
R4
R5
R6
R7
R8

“R9

RAD GAS

' RAD PAR

R F
R VRP
RC OVRP

RCLB OVRT
RCLC OVRP
RCLD OVRP

RCLD OVRT -

RCP UV
RCP31
RCP32
RCP33
RCP34
RCPA 1
RCPA LOF

RCPABKR OP

RCPALSWBT
RCPB I

" RCPB LOF
RCPBBKR OP:

RCPBLSWBT
RCPC. I
RCPC LOF .
RCPCBKR OP
RCPCLSWBT
RCPD I
RCPD  LOF

R oP
R WBT

DESCRIPT

RC TEMP REF
CONTROL ROOM RAD

STEAM LINE PENETRATIONS RAD

CNMT AIR PARTICLE RADIATION
CONTAINMENT GAS RADIATION

PLANT VENT AIR PARTICLE RAD
AUX BUILDING EXHAUST GAS RAD
STEAM AIR EJECT EXHAUST RAD
CNMT CLNG EX SVC WTR OUT 1R
CMPT CLG PUMP SUCT A HEADER RAD
CMPT CLG PUMP SUCT B HEADER RAD
LIQUID WASTE DISPOSAL RADIATION
STM GENER BLOWDOWN DRAIN 2 RAD
AREA 2 RADIATION ’

CNMT CLNG HX SVC WTR OUT 2R
CONTAINMENT HIGH RAD MONITOR 1

- CONTAINMENT HIGH RAD MONITOR 2°

PLANT VENT RADIATION

_CHARGING PUMP ROOM RAD
. FUEL STORAGE BUILDING RAD

SAMPLE ROOM RAD

IN CORE INS ROOM RAD

DRUMMING STATION RAD

WASTE DISPOSAL GAS. ANALYZER RAD
RAD WASTE AREA GAS MON

RAD WASTE AREA PARTICLE MON

RCL IO F LOOP TR P8 /PERM
RCLA OVERPWR DT1 PART RE

. RCLB OVERPWR DT1 PART RE

RCLB OVERTEMP DT1 /RE
RCLC OVERPWR DT1 PART RE

'RCLD OVERPWR DT1 PART RE

RCLD OVERTEMP DTl /RE
RCP BUS UNDER VOLT CAUS RE
RCP #31 STATUS

- RCP #32 STATUS

RCP #33 STATUS

RCP #34 STATUS

RCP #31 CURRENT

RCLA LO F CAUS -RE

RCPA BKR OP CAUSE RE .
RCPA LOWER SEAL WTR BRG T
RCP #32 CURRENT

RCLB LO F CAUS RE

RCPB BKR OP CAUSE RE

RCPB LOWER SEAL WTR BRG T
RCP #33 CURRENT

RCLC LO F CAUS RE

RCPC BKR OP CAUSE RE

. RCPC LOWER SEAL WTR BRG T

RCP #34 CURRENT

RCLD LO F CAUS RE

RCPD BKR OP CAUSE RE
RCPD LOWER SEAL WTR BRG T

P OUPPUUPPUUPPOUPUUTUDDUDUUOUR S S b b e br e b e spabmEy B

COMPNO

T0496A
ROOO1A"
ROO10A
RO0O11A

" RO0Ol2A

ROO13A
ROO14A
ROO15A
ROO16A
RO020A
RO021A
ROO18A
ROO19A
RO0O02A

ROO29A -

R0025A

- RO026A

R0027A
RO004A

‘ROO0OSA

RO0O06A
ROO07A
ROO08A
RO028A
Y9042A
Y9041A
F0499D
T0400D
T0420D.
T0423D

'T0440D

T0460D

 T0463D

V0324D
S498AD
5498BD
S498CD
S498DD
Cu3la

F0403D
Y0400D
TO0417A
Ccu32a

F0423D

Y0420D

T0437A
CU33A
F0443D

- Y0440D

T0457A
CU34Aa

" F0463D

Y0460D

TO477A

CENO

363
5090

- 5092
-~ 5028

5093

5029

223

5031

224
227
228
225
5094
211
230
5083
5084
5085
213
5091
215
216
217

- 229

378
377
460
623
625
626
627
629
630
637
1049
1050

1051

1052
806

- 416

- 720
318
807
426
722
330

- 808

436
724
342

794
446
726

354
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INST

" RECORDER 1

RE ER 2
R DER 3
RE DER 4

ROD DEV AL
ROD DROP
ROD MOVE
'RX MAN TR1
RX MAN TR2
SOV1534
SGA L&F
SGA L-L
SGB L&F
SGB L-L
SGC L-L
SGC- LF

SGD L&F
SGD L-L

SI MAN 1
SI MAN 2
SI-10X
SI-20X

SIS 31

SIS 32

SIS 33

SMP TK 31
sV 32
sd 5
SOVI536
SPRAY 31

' SPRAY ‘32
SRBOS
SRBA IN P

SRBA OUT P

SRBB IN P
SRBB OUT P
SRBC IN P
SRBC OUT P
SRBDINPUL
SRBDOUTPUL
SRCO7
SRCO09
SRD04
SRD12
SRE09
SRF06
SRF10
SRGO3
SRGO5
SRG13
SRHO02
SRH14

S

S

DESCRIPT

POSITION ROD DROP
CONT & SD ROD MOVE
REAC MANUAL TRl CAUSE RE
REAC MANUAL TR2 CAUSE RE
CNMT RAD MONITOR

STM GEN A LO L & FW F CAUS RE
'STM GEN A LO IO L CAUS RE -
STM GEN B LO L & FW F CAUS RE:
STM GEN B LO LO L CAUS RE

STM GEN C 1O 10 L CAUS RE - _
STM GEN C LO L & FW F CAUS RE
STM GEN D LO L & FW F CAUS RE
STM GEN D I.O LO L CAUS RE

SAFETY INJ SET MANUAL 1 CAUS RE

'SAFETY INJ SET MANUAL 2 CAUS RE
'SI ACTUATION SIGNAL

SI ACTUATION SIGNAL

SIS PMP 31 STATUS

SIS PMP 32 STATUS

SIS PMP 33 STATUS

CNMT RECIRC PMP 31 STATUS
CNMT RECIRC PUMP 32 STATUS
CNMT RAD MONITOR

CNMT RAD MONITOR

CNMT SPRAY PMP 31 STATUS
CNMT SPRAY PMP 32 STATUS

SD ROD BNK C GROUP 1 POS BOS8
SD ROD BNK A STEP IN PULSE
SD ROD BNK A STEP OUT PULSE
- 8D ROD BNK B STEP IN PULSE
SD ROD BNK B STEP OUT PULSE
SD ROD BNK C STEP IN PULSE - -
SD ROD BNK C STEP OUT PULSE
. SD ROD BNK C GROUP .2 POS H1lO0
SD ROD BNK D STEP OUT PULSE -
'SD ROD BNK B GROUP 2 POS C07
SD ROD BNK B GROUP 1 POS co9
SD ROD BNK A GROUP 1 POS D04
SD ROD BNK A GROUP 1 POS D12
SD ROD BNK A GROUP 2 POS EO9
SD ROD BNK D GROUP 1 POS FO06
. SD ROD BNK D'GROUP 1l POS F1l0
SD ROD BNK B GROUP 1 POS GO3
SD ROD BNK A GROUP 2 POS GOS5
SD ROD BNK B GROUP 2 POS G13
SD ROD BNK C GROUP 1 POS HO2
SD ROD BNK C GROUP 1 POS Hl4
. SD ROD BNK B GROUP 2 POS J03
" SD ROD BNK A 2 POS J11

GROUP

>>»»»»»>va»>»bbduodbc»opcuoobooboococcdcucbcouobcw»»».»

COMPNO

ATR1A

ATR2A.
ATR3A

.ATR4A

RDAND
C0099D
c0098D

. Y0004D

¥Y0005D
2L1234D
Y0401D .
L0406D -

Y0421D

L0426D
LO446D
Y0441D
Y0461D
LO466D

Y0920D
.Y0921D

SSI1D.
SSI2D

 SIS31D

SIS32D
SIS33D
STP31D

STP32D

Z2L1235D

Z211236D

CSP31D
CSP32D
C0071A

- €0009D

C0010D
C0011D
co012D
Cc0017D

-€0018D

c0019D

Cc0020D -

C0042A
C0039A
CO030A
C0031A
C0035A

"CO0074A
C0075A

C0038A
C0034A
C0043A

-C0070A

c0072A

. C0045A
-.C0036A

- CENO

46
47

48

49
743
410
409
641
642
1246
721
466
723
472

478
725

© 727
484
731
732

5035

5036

1294

1295.

1296
1297

1298
1247
1248
5117
5103 -

55
399
400
401
402
405
406
407
408

42

39. .

30
31
35
58
59
38
34
43
54 -
56
45
36 .
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SRJ13
S
-8
SRLU7
-SRM04
SRM12
SRNO7
SRNO9
SRPO8
S811-XD
§521-XD

STM A HIDP

STM HI F
STMB HIDP
STMC HIDP

STMD HIDP

SWP31STAT
SWP32STAT
SWP33STAT:
SWP34STAT
SWP35STAT
SWP36STAT
T1l25

T132

T146

T148
T
T

T495B
T4958

' T495C
T495D
T495E
T495F
T495G
T495H
T496A
'T496B
T496C
T496D
T496E
T496F
T496G
T496H
T627A
T627B
TB CDSR P
TB OIL LO
TB PWR ‘1
TB PWR 2
TB VIB

TC412D .
T
T

CONTAINMENT SPRAY ACTUATION SIGN
CONTAINMENT SPRAY ACTUATION SIGN -
'STM LINE A HI

STM LINE HI F
STM LINE B HI
STM LINE C HI
STM LINE D HI

SERVICE WATER
SERVICE WATER
SERVICE WATER

SERVICE WATER

SERVICE WATER

RCPD

RCPC

RCPB
RCPA

RCLA

RCLC

RCPA

RCPB
RCPC

" RCPD

RCPA
RCPB
RCPC
RCPD
RCPA
RCPB
RCPC
RCPD
RCPA
RCPB
RCPC
RCPD
COMP
COMP

' SERVICE WATER

SEAL WTR
SEAL WTR
SEAL WTR
SEAL WTR
OVERTEMP
OVERTEMP
MTR UPPER
MTR UPPER
MTR UPPER
MTR UPPER
MTR LOWER
MTR LOWER
MTR LOWER
MTR LOWER

MTR UPPER.

MTR UPPER
MTR UPPER

MTR UPPER

MTR LOWER
MTR LOWER
MTR LOWER
MTR LOWER

- DESCRIPT
SD ROD BNK B GROUP 1 POS J13
- §D ROD BNK D GROUP 1 POS K06 .
. 8D ROD BNK D GROUP 1 POS K10
SD ROD BNK A GROUP 2 POS LO7
SD ROD BNK A GROUP 1 POS M0O4
SD ROD BNK A GROUP 1 POS Ml2 .
SD ROD BNK B GROUP 1 POS NO7
SD ROD BNK B GROUP 2 POS NO9
SD ROD BNK C GROUP 1 POS P08

DP SI CAUS RE
SI CAUS RE

DP SI CAUS RE
DP SI CAUS RE
DP SI CAUS RE
PUMP 31 STATUS
PUMP 32 STATUS
PUMP 33 STATUS
PUMP 34 STATUS
PUMP 35 STATUS

PUMP 36 STATUS

1 OUT T
1 OUT T
10UT T

1 OUT T

DT1 /RE

DT1 /RE
THRUST BRG
THRUST BRG
THRUST BRG
THRUST BRG
THRUST BRG
THRUST BRG
THRUST BRG
THRUST BRG
RADIAL BRG
RADIAL BRG
RADIAL BRG
RADIAL BRG
RADIAL BRG
RADIAL BRG
RADIAL BRG
RADIAL BRG

A9 33333l

SUCT HDR A RETURN T
SUCT HDR B RETURN T -
TB CDSR PRESSURE

TB HYD OIL LO P CAUS RE
TB PWR 1 RE TR PART PERM

.TB PWR 2 RE TR PART PERM
‘HIGH TURBINE VIBRATION TRIP

STM LINE A HI F2 TR P /PERM
STM LINE B HI F2 TR P /PERM

' STM LINE C HI F2 TR P /PERM

DO DUUUUP PP P E I PP EPUO P PP PUUUOD 00000 0O e

- COMPNO

CO040A
- CO077A

C0076A
C0037A
co033Aa
C0032A
C0041A
C0044A
C0073A

- S8S11XD
. §821XD
P0407D

F0493D

P0427D -

P0447D
P0467D
SWP31D
SWP32D
SWP33D

SWP34D

SWP35D
SWP36D
TO184A
T0183A
T0182A
T0181A
T0403D
T0443D
T0414A
T0434A
T0454A
TO474A
T0416A
T0436A
TO456A
T0476A
T0413A
T0433A
T0453A
T0473A
T0415A
T0435A
T0455A

TO475A -

TO616A
TO617A
PO300A
P0399D
Y0001D

Y0002D

Y9038D

F0409D
F0429D

F0449D

CENO

40
61
60
37

33
32
41
44
57
5129
5115 .
586
453
590
594
598
956
957
958

- 959

960
261

308

307
306
305

624

628
315
327
339
351
317
329
341

- 353
- 314

326
338
350
316
328
340
352
366
367
181
582
638
639
735
422
432
442
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TC442D

TE140
TE411A/B

. 19

TE411A/B

TE411A/B
TE411A/B
TE411A/B

TE411A/B

TE413A
TE413B

DESCRIPT

STM LINE D HI F2 TR P /PERM’
DEMIN BYPASS 3=-WAY VLV

EXCESS LETDOWN MX DISCHARGE

CHARGING TEMPERATURE
REG HX LETDOWN OUTLET T

LETDOWN RELIEF VLV DISCHARGE T

LETDOWN TEMPERATURE
VCT DISCHARGE TEMP
RCLA TEMP AVG

LOOP #1 DT N.R.
RCLA OVERPWR DT SP
RCLA OVERTEMP DT SP
RCL AUCT DT

" RCL AUCT TEMP AVG

LOOP #1 HoT LEG TEMPERATURE

. LOOP #1 Cold LEG TEMPERATURE

TE418 = -

TE421A/B
TE421A/B

TE421A/B
TE421A/B

- TE423A

TE423B
TE428
TE431A/B
TE431A/B

T /B
TEZS3A

" TE433B

TE438
TE441A/B
TE441A/B
TE441A/B
TE441A/B
‘TE443A
TE443B
TE448
TE450 .
TE451
TE452
TE453
TE454
TE456
TE463
TE467 -
TE469
TE471
TE602A
TE602B
TE636
TE639

T

T BRG

SG #31 FEED WTR TEMP
RCLB TEMP AVG

LOOP #2 DT N.R. :
RCLB OVERPWR DT SP
RCLB OVERTEMP DT SP

LOOP #2 HOT LEG TEMPERATURE

LOOP #2 COLD LEG TEMPERATURE

- SG #32 FEED WTR TEMP

RCLC TEMP AVG
RCLC LOOP #3 DT N.R.

RCLC OVERPWR DT SP

RCLC OVERTEMP DT SP

LOOP #3 HOT LEG TEMPERATURE
LOOP #3 COLD LEG TEMPERATURE
SG #33 FEED WTR TEMP

RCLD TEMP AVG

RCLD LOOP #4 DT N.R.

" RCLD OVERPWR DT SP

RCLD OVERTEMP DT SP
LOOP #4 HOT LEG TEMPERATURE

LOOP #4 COLD LEG TEMPERATURE

SG #34 FEED WTR TEMP
PRESSURIZER SURGE LINE TEMP
PRESSURIZER SPRAY WTR A IN T
PRESSURIZER SPRAY WIR B IN T
PRESSURIZED LIQUID TEMP
PRESSURIZER VAPOR TEMP

PZR SAFETY VLV TEMP

POWER OP RELIEF VLV T
"PZT SAFETY VLV TEMP

PZR SAFETY ‘VALVE TEMP

PRESSURIZER RELIEF TANK TEMP
COMPONENT CLNG HX OUT ILOOP A T
COMPONENT CLNG HX OUT LOOP B T

RESIDUAL HEAT PMP DISCH T
LOW HEAD SI HEADER (RHR) T
LOW HEAD SI HEADER (RHR) T
THRUST BEARING WEAR TRIP

VU:V3’b‘V:P3”‘P:Pb’bfﬁ}v3?’:P3’b‘?:vh’b‘P:Ph’>‘P:P3’b'W:P3’b‘b:#3’b‘»!ﬂ3’3’>‘P}V?’>PP:P3’>‘URJ >

- COMPNO

 F0469D
- ZH149D
T0122A"

TO0126A
TO0127A
TO0129A
TO0145A
TO0140A

TO0400A

T0403A
T0407A

T0410A

TO0497A
T0499A

T0419A

TO406A

'TO418A
TO420A
T0423A

T0427A

‘T0430A
T0439A

T0426A
TO0438A
T0440A
TO0443A
TO0447A
TO0450A
T0459A

- TO446A
T0458A
- TO460A
"TO463A

T0467A
T0470A
TO0479A
TO466A
TO0478A

TO0482A
‘TO483A

TO484A
TO0480A

TO0481A -

T4650A
T4630A
T4670A
T4690A

-T0485A

T0620A
TO0621A

"TO630A

T0627A
T0628A
¥Y9060D

CENO

452
915
300
301

302

901
304
303

.. 309

310
312
313
364

. 365

5037
5038
319
321
322
324
325
5039
5040

331 -

333
334
336
337
5041
5042
343
345
346
348
349
5043
5044
355
359
360
361
357
358
1042
1041
1043
1047
362
368
369
372
370
371
739
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TRBKR A

T
T

TURB
TURB
TURB
TURB
TURB
TURB
 TURB

TURB
TURB
TURB
TURB
~ TURB
TURB
TURB
TURB
TURB

B

POS
RPM
VIB
VIB

-VIB

VIB
VIB
VIB

VIB-

VIB
VIB
VIB

VIB

VIB

VIB

VIB

VIB

V1-1X.
v2-1X
VC HI P
VENT FLOW

20

OZRHRUHITIQOMHO O W

REAC MAIN TR BRKR A

DESCRIPT

' REAC MAIN TR BRKR B .
'CONTAINMENT TEMPERATURE
ROTOR POSITION

TURBINE
TURBINE
TURBINE
TURBINE
TURBINE
TURBINE
TURBINE
TURBINE
TURBINE
TURBINE
TURBINE
TURBINE
TURBINE

~TURBINE
TURBINE
TURBINE
TURBINE

RPM ‘
VIBRATION
VIBRATION
VIBRATION
VIBRATION
VIBRATION
VIBRATION
VIBRATION
VIBRATION
VIBRATION
VIBRATION

VIBRATION

VIBRATION
VIBRATION

VIBRATION

VIBRATION

OZEHRUHITIQHMEHUO O WP

CNMT ISO ACTUAT SIGNAL
CNMT ISO ACTUAT SIGNAL
CONTAINMENT HI P SI CAUSE RE
STACK DISCHARGE AIR FLOW:

P OUOP P I EE PPN PO,

COMPNO

Y0006D

Y0007D
T1203A

TROTPA
TRPMA

TVIBAA
TVIBBA

TVIBCA
TVIBDA

TVIBEA
‘TVIBFA
TVIBGA

TVIBHA
TVIBIA
TVIBJA
TVIBKA
TVIBLA

TVIBMA

TVIBNA
TVIBOA
SV1D
SV2D

‘P1003D
Y9051A

CENO

643
644
5046
142
143
144
145
146
147
148
149
150
151
152
1153
154
155
156
157
158
5047
5048
619
381
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NOU 13 103€:06 MASTER CANNOT SWITCH 10S,STATUS= 9000
NOU 13 1036:08 MASTER CANNOT SWITCH 10S,STATUS= 9000
HOU 13 1036:18 MASTER CANNOT SWITCH 10S,STATUS= 9000
NOU 13 10836:12 MARSTER CANNOT SWITCH 10S,STATUS= - 95000
NOU 13 1836:14 MASTER CANNOT SW:TCH 10S,STATUS= 000 ST
NOU 13 1036:16 MASTER CANNOT SWITCH 10S,STATUS= ~ 9000 R
NOU 13 1036:18 MASTER CANNOT SWITCH 10S,STATUS= 9600 - E L e TEe
NOU 13 1836:20 MASTER CANNOT SWITCH 10S,STATUSSs. 9000
NOU 13 1036:22 MASTER CANNOT SWITCH 10S,STATUSs 9000
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BB V0U 12 1836 62 MASTER CANNOT SWITCH 10S,STATUS= 9000
B 10U 12 1636:04 MASTER CANNOT SWITCH. 105,STATUS= 9000
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