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Abstract

The generation, verification and validation of Emergency Procedures for Nuclear Power Plant is a
difficult and complex process. Atomic Energy Control Board{AECB) requires that emergency pro-
cedure and plan be produced before obtaining the Operating License, that is, detailed plans and
procedures to handle emergency situations for both on-site actions and off-site actions be devel-
oped. In this report, Emergency Operating Procedures Standard for Canadian Nuclear Utilities whic
h makes reference to U. S. practices and the current direction of emergency procedures for CAN-
DU reactors are reviewed and compared based on scopelevents covered), methodology
(event-oriented or symptom-oriented or hybrid) and format(method of presentation) preponderant-
ly, and an attempt is made to integrate these procedures and as a result, the recommended strategy
for Wolsong units 2, 3, & 4 is presented as event-specific procedures, generic procedures{when
event is not diagnosed) and whose format is combination of logic diagram and text.
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1. Introduction

The development of Emergency Procedures(EPs)
is a prerequisite to obtaining an Operating License
from Atomic Energy Control Board (AECB) in Can-
ada (1]. In the early 1980s most utilities in the world
concluded that “event specific” procedures had pit-
falls associated with correctly/incorrectly recognizing
the event and also with the assuniptions made about
how the plant would respond to that event. To ad-
dress these and related concerns, “generic” Emerg-
ency Operating Procedure(EOP) was developed. Un-
til recently, the EPs in nuclear power plants has been
mainly event-oriented.

Following the accident at Three Mile Island, many
utilities and regulatory agencies emphasized the im-
portance of “SYMPTOMS RESPONSE” and, in ad-
dition, acknowledged the shortcomings of explicitly
reflecting conservative safety analyses assumptions in
developing EPs. In various ways, utilities identified
how a Main Control Room Operator(CRO) should
measure and decide whether the response of specific
functions was acceptable or not. In all cases, the ap-
plication of symptoms response required defining the
specific functions to be assessed, the relevant par-
ameters to be measured and the satisfactory specific
responses. When an unsatisfactory response was
found, a recovery procedure was needed. The recov-
ery procedures are basically of two types, an
event-based or a symptom-based. They are briefly de-
scribed below.

Event-Based Procedures

Event-based procedures specify operator actions
for a specific event. Each event-based procedure is
written for a particular failure within the event class
(typically the worst case). Use of event-based proc-
edures requires numerous procedures to cover each
specific type of event. Prior diagnosis of event by the
operator is necessary in order to select the correct

procedure.

dJ. Korean Nuclear Society, Vol. 27, No. 4, August 1995

Symptoms-Based Procedures

Symptoms-based procedures specify operator ac-
tions based on the plant’s physical condition only, re-
gardless of the specific type of accident. The plant’s
physical condition is determined by considering the
values and trends of a few key parameters (symptom-
s). Operator actions are related to quantitative values
of these parameters. The aim is to control the system
as necessary so that the symptoms indicate that criti-
cal safety functions are being met or being improved.
A single, plant-specific, symptoms-based procedures
would be capable of all plant abnormal events, in-
cluding multiple failures.

In 1987, the Canadian nuclear utilities, Ontraio
Hydro, New Brunswick Power and Hydro Quebec,
responded to an initiative of the AECB by producing
the “Emergency Operating Procedure Standards for
Canadian Utilities” [2]. This document reflects a joint
effort of these three Canadian nuclear utilities to ap-
ply principles of Symptoms Response in developing
and implementing any EOP Program. However, it
should be recognized that the “Standards” have not
been developed in accordance with and under the
jurisdiction of the Canadian Standards Association.

The development of the EPs for Wolsong units of
Korea Electrical Power Corporation{KEPCO), which
are based on a Canadian Utilities practices, is requir-
ed strongly. Because of the inherent characteristics of
Wolsong units, it is natural to review CANDU practic-
es and Canadian standards to develop the EPs for
Wolsong units. In this report, Emergency Operating
Procedures Standard for Canadian Nuclear Utilities
which makes reference to U.S. practices and the cur-
rent direction of emergency procedures for CANDU
reactors are reviewed and compared based on scop-
e(events covered), methodology{event-oriented or
symptom-oriented or hybrid) and format{method of
presentation) preponderantly, and comprehensive in-
tegration of these procedures is carried out.
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2. Review of Emergency Programs for
CANDU Utilities

The EPs of Point Lepreau, Pickering, Darlington
and Wolsong Unit 1 were selected for a comparison.
The comparison of types and terminologies of each
plant EPs are shown in Table 2 and 3, respectively.

The technical basis for the EOP’s at Point Lepreau
is that control of a relatively few parameters( “Critical
Safety Parameters”) will assure adequate fuel cooling
and containment activity. By placing priority on con-
trol of certain parameters and by choosing paramet-

Table 1. Number of Events and Main Subsets in EPs

ers that the thermodynamic state of primary and sec-
ondary coolants, they parallel the “symptoms-orien-
ted” approach. The EOPs at Point Lepreau [3], (7]
are shown in Table 1.

The Point Lepreau EOPs are of two types [4].
One type deals with plant upsets where the nature of
the cause of the upset is identified and an event spec-
ific EOP exists for that cause. The second type of
EOP is complementary to the event specific EOP in
that it is used for upset conditions where the Critical
Safety Parameters{(CSPs) are outside defined accept-
able value or the CSPs are trending towards their

Point-Lepreau Darlington Pickering Wolsong-1
8 events 13 events 12 events 12 events
- Dual Station - Forced Shutdown - LOCA & ECC + Dual Control
Control Computer - Steam Generator Operation Computer Failure
Failure Pressure Decreasing - Feedwater Line - Small LOCA
+ Loss of Feedwater « PHT Pressure Break - Large LOCA
+ Loss of Decreasing - Main Steam + Loss of
Instrument Air - Loss of PHT Line Break Feedwater
- Loss of Inventory - Loss of - Loss of
Service Water - Loss of PHT Class IV Condensate
- Loss of Class IV Inventory with & Class Il Water
Electrical Power Emergency Coolant - Boiler Tube - Loss of
(Station Black-out) Injection Rupture Electrical Power
- Large LOCA - Steam Generator - Loss of - Loss of Raw
+ Small LOCA Level Decreasing Class IV Service Water
- Steam Generator - Steam Generator - Loss of - Loss of RCW
Tube Failure Tube Failure Class i - Loss of
- Channel Flow - Loss of Instrument Air
Reduction Instrument Air + Moderator
- Loss of Unit - Loss of System Failures
Class IV Power Low Pressure & - Loss of
- Loss of Unit High Pressure Moderator
Instrument Air Service Cover Gas
- Loss of Low Water » End-Shield
Pressure Service - Dual Computer Cooling System
Water Open System Stall Failures
- Moderator System - Moderator &
Failures Shield Cooling
- Failures While on Failure
Shutdown Cooling - Loss of RCW
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unacceptable or undesirable limits and the cause of
the event is not recognized or the cause is recogniz-
ed but no specific EOP exists.

Initially the EOPs were prepared in a format(IF--+,
DO TO---, ELSE---) but it soon became obvious that
such a format was difficult to use and to compre-
hend. As a result, the present format of Logic Diag-
rams(“Logigram”-Entry Conditions and Main Proc-
edures) and Task Procedures(Tabs) was introduced.
The logigram section represents the master logic for
the EOPs, including required monitoring, instrumen-
tation to be used, and a summary of corrective ac-
tions in priority. The Tabs provide the details of cor-
rective actions and precisely specify which devices are
to be operated or monitored. Each EOP contains the
followings:

{a) ENTRY CONDITIONS-to confirm what event oc-
curred

{b) MAIN PROCEDURES-to provide operator ac-
tions

{c) TABS-to provide detail operator actions

The Pickering Abnormal Incident Manuals(AlIMs)
have evolved over the last 15 years [5]. In the begin-
ning, a large number of events (including e. g. loss of
class I, I power) were addressed by the AIMs. But
then it was decided to address only those events
which potentially were a threat to fuel cooling and
required operator actions at the beginning of optimal
recovery. The events covered by AlMs are shown in
Table 1.

Basically the type of AIM is an event specific, but
in addition to the event based AlMs, there are two

Table 2. EPs Types
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generic AlMs. One is a Power Reduction Action
Guide, based on reactor trip/setback or stepback.
This guide directs the operator to the event specific
AIM. The other is a Critical Safety Parameters Moni-
toring and Restoration procedure. If the event cannot
be cleary identified then this procedure instructs the
operator to monitor and control certain key safety
parameters to ensure fuel cooling, subcriticality, intact
containment.

The Pickering AlMs consists of logic diagrams
(Event Confirmations and Main Procedures with text
format for option) and developed in a prose format
(IF. OR. THEN.). The AIMs contain the following sec-
tions:

(a) OPERATING OBJECTIVES-to provide an over-
view of the procedure, at the beginning of the
procedure

{b) EVENT CONFIRMATION-to confimn what event
occurred

{c) OPERATOR ACTIONS + COMMENTS-in a prose

form

The Darlington NGS A Operator Response Guid-
elines(ORGs) were deweloped based on Darlington
Probabilistic Safety Evaluation (DPSE) to provide
operations with a comprehensive and realistic infor-
mation base for the preparation of abnormal inci-
dent, operating, and commissioning procedures, and
for the training of operating personnel in handling
accident situations [6]. The selection of events was
performed based on thorough review of potential init-
jating events those which could lead to event sequen-
ces in which.fuel failures occur and grouping of thes-

Point-Lepreau Darlington Pickering Wolsong-1
Hybrid :
Event Specific Event Specific Event Specific Event Specific
+ &

Generic Procedure Symptom Oriented
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e events together according to effect on the Diagnos-
tic Parameters. The ORGs from re-grouping events is
shown in Table 1.

The Darlington NGS A ORGs are in the form of a
hybrid : symptoms-oriented, event-specific. This ap-
proach attempts to impose the rigor and discipline of
the purely symptom based procedures on the fam-
direct  event-based
Symptom-oriented, event-specific procedures specify

iliar  and procedures.
operator actions based on a symptom parameter hi-
erarchy, which will be the same for all events, but a
separate Guideline is written for each class of initiat-
ing events.

Each ORG contains the following:

(a) OBJECTIVES-to provide an overview of the pro-
cedure, at the beginning of the procedure.

(b) DIAGNOSISto allow for confirmation of diag-
nosis.

(c) OPERATOR ACTIONS:-in flow chart form

The Wolsong Unit 1 Emergency Operating Proc-
edures(EOPs) were prepared by Korea Electric Pow-
er Corporation based on Operational Documents
(OPDOCs). The OPDOCs provide a detailed analysis
of the operating considerations for severe problems
of the safety related process systems. The systems for
which detailed OPDOCs were produced are:

Table 3. EPs Terminologies
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General Strategy

Feedwater Train

Electrical Power

Service Water System

. Instrument Air System

. Leakages from the Primary Heat Transport Sys-
tem(PHTS)

. Emergency Core Cooling Operation

. Moderator and End-Shield Cooling System

9. Control Computer

o TR W N

[o BB |

These documents reviewed potential system impair-
ments, ensured adequacy of the alarms and ident-
ified corrective operator actions, and the events sel-
ected to be contained in EOPs are shown in Table 1.

The Wolsong Unit 1 EOPs were prepared based
OPDOCs and are of event-oriented procedures type.
IAEA SORT recommended to supplement Wolsong
1 EOPs with the proportion of EOP with a
symptom-oriented procedure. The contents of each
EOP are following:

o EVENT DIAGNOSIS-to confirm what event has
occurred using a flow chart
o APPENDIX-contains following sections

1. Introduction - brief description of the event
2. Cause of Event

3. Decision of Event

Point-Lepreau Darlington Pickering Wolsong-1
- APOP - ORG - AM - OPDOCs
: Abnormal : Operator : Abnormal : Operational
Plant Response Incident Documents
Operating Guideline Manual
Procedure - EOP
- EOP : Emergency
- EOP : Emergency Operating
: Emergency Operating Procedures
Operating Procedures

Procedure
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4. Alarms and Indications

5. Actions-contains® following sections in text form
and each section consists of Basic Actions and
Detail Actions
5.1 Plant Automatic Response
5.2 Operator Actions
5.3 Long-Term Actions

3. Review of Emergency Operating Procedures
Standards for Canadian Ultilities

The Standards is a complex document which not
only prescribes rules but also attempts to teach some
of the physics fundamentals of CANDU type reactors
[2]. The Standards have adopted a policy of specify-
ing and measuring the sufficiency of any plant con-
figuration via a limited set of Critical Safety Paramet-
ers(CSPs), reflecting Symptoms Response in its more
general application. The Standards explicitly require

that both “generic” and “specific” procedures to writ-
ten recognizing different levels of sufficiency. The wor-

ds NORMAL, ABNORMAL, UNDESIRABLE, UNAC-
CEPTABLE-are used in the Standards to describe a
degradation of plant sufficiency.

The EOP Standards require the application of a
“Response Strategy to Upsets” (Figure 1) based on
symptom-oriented operator response. To achieve this

effectively, it requires recognition of the event and rel-

evant CSP monitoring. The Response Strategy to
Upsets must also include CSP monitoring beyond
those parameters related to a specific event.

The Standards require the application of a strict
management structure to life-cycle of EOPs-Pro-
duction process is controlled by three elements or
stages called

GENERATION,

VERIFICATION, and

VALIDATION

—in a more general engineering application these

are

J. Korean Nuclear Society, Vol. 27, No. 4, August 1995

CONSTRUCTION,
INSPECTION,
ACCEPTANCE.

The intention is to impose a thorough quality con-
trol system on EOP production and its use. There
are additional elements dealing with training of oper-
ating staff, implementation and updating. The Stan-
dards requires that EOPs to direct the operating staff
to address threat to and deterioration of safety bar-
riers-using specific procedures as well as generic proc
edures.

Plant operating regions are a classification of plant
operation by the status of a set of CSPs. Four plant
operating regions have been defined : Normal, Abnor-
mal, Upset and Emergency.

The CSPs in CANDU plants are representative of
the adequacy of fuel cooling, and the integrity of the
heat transport system and containment. These CSPs
are monitored by users to determine the type of ac-
tions required to keep the plant in a safe state. As
CSP values degrade and move towards the bottom

[(e= ]

Y
DO #E HAVE
A RECOIN1ZED
EVENT?

NO

ARE CSPs
SAT{SFACTCRY?

NO

USE REQUAR WON)TOR CSPs (s
PROCEDURE IN MONITCR CSPs
CPER. MAN. IF USE SPECIFIC
AVAILABLE, ECP. USE GENERIC
IF NOT, ACTIONS ECP UNTIL
ARE BASED ON CSPs ARE
TRAINING SATISFACTORY

ARE CSPs
SATISFACTORY?
X0

)
YES

ACTIONS

Fig. 1. Response Strategy to Plant Upsets [2]
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part of the triangle in Figure 2, they become less ac-
ceptable in terms of the threat presented to safety
barriers, and as a result the need for operators to
take corrective actions become more imperative.
These plant operating regions are described, includ-
ing typical events and operating for each region.

The following statements further characterize plant
states, typical events and operating practice for each
plant operating region that is shown in Figure 2.

Normal
— Involves pre-planned operation activities under var-

jous plant states:

Reactor shutdown, cold, depressurized
Reactor at zero power hot, critical, power ( 2%

Power =60%(grid synchronization, poison-prevent
state)
Power ) 60%
Pre-planned shutdowns and startups
Testing
Maintenance
REGION A: NO CORRECTIVE ACTION REQUIRED
REGION B: MAY TAKE CORRECTIVE ACTION
{USE (M OR TRAINING)
REGION C: MUST TAXE CORRECTIVE ACTION
(USE SPECIFIC EQP, QM, OR
TRAINING/EXPERIENCE
1F INEFFECTIVE - USE GENERIC EQP)
REGION D: MUST TAKE CORRECTIVE ACTION
(USE GENERIC EOP)
IMPAOV ING

N & A

B NO CHALLENGE
<t 10 SAFETY
ABNORMAL
(SATISFACTORY) BARRIER
e
™ AL
THREAT TO
O SAFETY BARAIER
SEVERE THREAT TO
SAFETY BARRIER
X
DEGRADING

CSP STATUS REGIONS

Fig. 2. CSP Status Regions [2]

Commissioning
— Procedures normally found in Operating Manuals
(OMs)

Abnormal

—Involves pre-planned operation activities, under var-
ious plant states as in normal operation, plus:

—Unplanned operation activities in response to
equipment malfunctions which cause CSPs to drift
to Abnormal region. Generally, these activities con-
sists of :

Enabling alternative/standby equipment within a
systemn.
Restoration of failed equipment.

—CSPs have minor deviations near the end of ac-
ceptable ranges, but remain satisfactory, and imply
no threat to safety barriers.

—Plant states remain stable and under operational
control.

—Operators run the plant by executing actions reply-
ing on training and/or written procedures.

— Procedures normally found in OMs.

Upset

—Plant states change as a result of an unplanned
but postulated events such as:
Total or partial failure of a single process, special
safety or a safety support system(e.g., air, water,
electrical).

—No cross-link failures between two or more sup-
port systems.

—CSPs values becomes undesirable, constituting a
threat to one or more of the following :
Integrity of fuel sheaths
Integrity of PHTS
Integrity of Containment

—Operators would normally abandon execution of
normal/abnormal operating procedures in favour
of a specific EOP.

Emergency

—Plant states change as a result of an unplanned



578

and perhaps unpostulated events such as:

Total or partial failure of one or more process,
special safety or a safety support systems including
failures resulting from cross-links between two or
more of these systems.

—CSPs values becomes unacceptable, implying a sev-
ere threat to safety barriers.

—Execution of an events-based EOPs is not effective
to restore the plant to the Normal or Abnormal
regions due to failure of more than one system.

—Operators are uncertain as to actual plant state.

—Operators would normally be required to abandon
execution of event-based EOPs or any other pro-
cedure and address heat sink degradation by:
Execution of the generic EOP.

Actions to restore heat sink + subcooling margin.

CANDU design identifies EOP entry conditions by
monitoring the CSPs [2]. The CANDU approach of
monitoring CSPs and identifying appropriate oper-

ator action is developed on the basis of symptom-bas-

ed operator response. The operator verifies diagnosis
events by detailed development of CSPs associated
with each event is guided by EOP entry condition.
After identifying status of CSPs, the operator establis-
hes corrective actions to achieve operational goal by
virtue of operator response strategy to upsets.

4. Recommendation for Development of Wolsong
2, 3 & 4 Emergency Procedures

In an attempt to establish a standard EPs for the
Wolsong utilities the CANDU EP practices and the
Canadian standard for EPs are reviewed. However, it
can be complex and difficult for an operator to fulfil
the recovery action necessary to recover from the
upset plant. When the abnormal conditions cannot
be clearly diagnosed, when the plant or operator re-
sponse to any diagnosed abnormal condition proves
inadequate, or when the plant response or corrective

actions cannot, or have not, been predicted, the even-

t specific EPs may be inadequate. For appropriate
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responses to the plant abnormal conditions the dev-
elopments of more specific and detailed event-based
EPs are required. Under these circumstances, if the
critical safety parameters are trending in an unsafe
manner, the symptom-oriented EPs should be used.
Both event-specific and symptom-oriented EPs are
advisable for the Wolsong units. The pros and cons
of each types of EPs are shown on the Table 4.

EPs should direct the operating staff to address
threats to and deterioration of the safety barriers.
The main safety barriers are:

(1) the fuel sheath

(2) the heat transport envelope, and

(3) the containment.

Actions to restore the integrity of the heat trans-
port envelope and containment should also be ad-
dressed, where appropriate. As a minimum, the
CSPs should include:

—PHT Pressure

—PHT Volume

—PHT Temperature

— Reactor Power

—Steam Generator Pressure

—Steam Generator Level

—Feedwater/Service Water Activity

— Containment Building Activity

— Containment Building Pressure

Wolsong Units 2, 3 & 4 are under construction
and the second unit is to start its commercial oper-
ation in 1997. The emergency procedures for Wol-
song Units 2, 3 & 4 consist basically of the procedur-
es for handling the anticipated abnormal events.
Scope of these procedures are discussed below:

A OPDOCs
The scope of this procedure is similar to that of
Wolsong Unit 1. The preparation of these documents
thus will assist the control room design process in
that
i) a systematic review of the significant failure modes
of the safety related systems is performed and

ii) it is ensured that the design provides appropriate
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Table 4. The Advantages and Disadvantages of Each Type

Type Advantages Disadvantages
- simple to use - subdivision of event class
- familiar to operators lead to more detailed
- provide more detailed and procedures
Event- rapid recovery actions - requires diagnosis prior to
Based - realistic in approach operator action
- difficult to deal with
multiple events
+ no guidance for
unknown event
- remedial actions - if the event can be
independent of cause diagnosed, single
- allows single procedure procedure appears to be
Symptoms- to deal with all events difficult to use
Based + can handle with * requires major change
multiple failures in training and operating
philosophy
- requires accident to have
progressed far enough for
unit trip; can lead to
greater consequences
- if diagnosis is possible, - includes extra steps not
numerous branchings of needed if event follows
single symptoms-based expected sequence
procedure are eliminated - requires operator to
Symptoms- handle minor misdiagnosis diagnose the
Oriented, uniform hierarchy of type of event
Event- symptoms leads to plant (but not specific event)
Specific stabilization prior to

diagnosis of event

- detailed recovery actions
- allow for variety of

entry conditions

+ deal with concurrent

failures

- provides some guidance

for unknown events

alarms and indications in the main control room or

the secondary control area.

B. Abnormal Operating Manuals(AOMs)
The following events are considered for Wolsong

2.3&4:

Loss of Class IV Electrical Power

Small LOCA/PHTS Leakages
LOCA+ ECC Operation

Shield Cooling Systern Failures

Moderator System Failure
Loss of Feedwater

579
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Steamn Generator Tube Ruptures

Main Steam Line Break

Loss of Class IV and Class Ill Electrical Power
Dual Control Computer Failure

Loss of Steam Generator Feedwater

Loss of Service Water

Loss of Instrument Air

Symptom-Oriented procedure

5. Conclusions

The following hierarchy is recommended for the
Wolsong 2, 3 & 4 EOPs. The scope of the recom-
mended hierarchy is based on the scope of AOM
and the urgency of the event.

Symptom-Oriented Procedure

LOCA + ECC Operation

Small LOCA/PHTS Leakages

Loss of Steam Generator Feedwater

Main Steam Line Break

Loss of Class IV and Class Ill Electrical Power
Steam Generator Tube Ruptures

Loss of Instrument Air

Loss of Service Water

Dual Control Computer Stall

Loss of Class IV Electrical Power

Moderator System Failure/End Shield Cooling
Failure

The AOMs can be presented in four sections, entry
conditions, operating objectives, main procedures
and technical basis documents. A list of entry condi-
tions is recommended to give the operator of confir-
mation of appropriateness of his selection of pro-
cedure for the given emergency conditions. The
AOMs can be easily recognized to the operator
“Where he is”, “Where he has come from” and
“Where he may be going” via a logic diagram for-
mat. The logic diagrams shall contain governing con-
ditions and operator actions. The purpose of the
AOM concentrates on stabilizing the plant from the

dJ. Korean Nuclear Society, Vol. 27, No. 4, August 1995

viewpoint of fuel cooling, heat sink and containment.
Therefore, the contents of logic diagrams should be
written in short and concise form to give appropriate
and clear directions to the operator and to enhance
comprehensive understanding under emergency con-
ditions. The logic diagrams shall be presented on the
left side of each page in order of importance with
vertical direction following plant response. On the rig-
ht side of each page, comments will be described to
give the operator the further information about indic-
ators to be monitored and equipments to be oper-
ated. At the beginning of each logic diagram, the
operating objectives are recommended to be pro-
vided in brief and concise sentences to describe what
is to be accomplished in the procedure. Each AOM
should be complemented by a technical basis docu-
ment, identifying the response of all relevant and
major CSPs, explaining the strategies and tactics
adopted, rationale for each operator actions and

A TITLE : A Numbe : Pages:
DUAL CONTROL COMPUTER FAILURE 02-ACM- ot
Revision: 00 ]Isuo Date:
- NE
$ 023332-L1-13%8
2]
1. CLOSE bioed vatves [3 $301-HC14
BN1-LCVW 43331-HC15
~LCV1S
i N
PR Jevel
beinesn 4-4a
3.5]
Yes| 1. CLOSE one of the
1o0d velvas L] 43331101
$3331-L0VEY o $3331-HC12
-Loi
2. ADWUST opeaing of
the other valve
(63001-LCVIY or
-teviz)

3.4 1s01ate the PR

1. Set 6331-LOVIY L £ HCH
-LCvi2 83331412
-Lovid 633311014
-Lovis 33115

o AITO
2. CLOSE 3332-WV1 ] 63332-HC1
-2 $3332-HC2

S

Fig. 3. Proposed Logic Diagram Format
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identifying the specific limits of the AOM. The prop-
osed logic diagram format is shown on Figure 3.
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