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SUMMARY OF PERFORMANCE TESTING

The Millstone 1 Simulatar we declared " Ready for Training" on June 12 1986
Acceptance Test Procedure (ATP)'was performed prior to using the Millstone 1 Simul t

. An,

for operator training. a or i

In March,
1987,10 CFR 55.45 was issued requiring certification of Simulation F

Northeast U+111tles (NU) formulated a comprehensive testing program to meet thacilities.

ments of 10 CFR 55.45, ANSI /ANS 3.5 (1985) and Regulatory Guide 1 149 (1987)
e require.

The purpose of this program was to provide systematic and detailed assurance th t NU
,

,

Simulators meet or exceed regulatory requirements and provide the oest possibl
a

training to its licensed operatorsi The generic procedures which makee simulates

Utilities Simulator Certification Program are included in Volume 2 labeled 'Nucl
up the Nov. east

Simulator Engineering Manual" (NSEM).
;

ear

,

Utilizing the generic procedures in the NSEM for guidance, a Millstone 1 sp
Performance Test was written. This Performance Test was conducted on the Mill t

ecifid
'

1 Simulator starting in March 1988 and finishing in June 1990 Volumes 3s one -

submittal describe the Millstone 1 Performance Test and its results While the gen i
and 4 of this

.

.!

procedures covering Simulator Certification are contained in Volume 2 the Millst
,. er c
I

speelfic Performance Test procedures are not included in this submittal The Mill t
one1,

specific Performance Test procedures and results are available for review upon r
s one I.

Abstracts of these procedures together with test results are presented in this
equest.

The Millstone 1 Performance Test will be repeated over a four year interval a d]
submittal.

In Section 13 of this submittal. s escribed
!

.

4
.i

_-- - :
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This volume contains the following 13 sections and 15 attachments. |
.

o Section 1 provides a description of testing methodology and assumptions. [

i

Sections 2 through 10 review and summarize trie Individual tests which make
.

o
'

up the Millstone 1 Simulator Performance Test.

o Section 11 reviews and summarizes the procedural controls for maintaining ,

certification of the Millstone 1 Simulator.
s

o Section 12 provides a timetable for resolving open deficiencies ran the

Millstone 1 Simulator. As of June 26,1990, there are 245 open deilciencies

on the Millstone 1 Simulctor.
'

!

o Section 13 discusses the testing sequence for the next four (4) year

certincin period, July 1990 through June 1994.
,

o Attachments 1 througn 13 provide supporting documentation for sections 1 {
through'12. -The attachments are referenced in the appropriate sections ;

Iof this summary. Attachment 14 provides a list of abbreviations and

definitions. Attachment 15 contains a list of experience levels of test ;

personnel.

Volume 4 contains an index of all malfunctions on the Mllistone 1 Simulator. The 247 :

malfunctions the.t are within the scope of simulation required for training were certified.

Those malfunctions not certified are denoted in the list with an asterisk. If, in the :

future, any of these is needed, it can be certified via the procedure found in NSEM 6.02.
'

Following the Index is an Individual "Cause and Effects" description for each certified

malfunction. Each "Cause and Effects" entry describes the basic characteristics of the [

,

malfunction, what "Causes" the malfunction, and what the " Effects" of the malfunctions are -j

| for a given " Plant Status". The malfunction "Cause and Effect" descriptions are organized
,

by plant system in alpha numeric order as shown by the Index. (
I
;

5- <
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Based on the results of the completed Performance Test, the Millstone 1 Simulator has

demonstrated excellent physical and functional fidelity when compared to the Millstone 1

reference plant. A comprehensive testing program has been performed to reach this

conclusion and procedural controls are in place to ensure that the Millstone 1 Simulator

retains the demonstrated fidelity.

:

The Performance Tests described in sections 2 through 9 were all performed by NRC

lleensed SROs or SRO certified instructors. Any deficiencies idenuiled during the

Performance Tests are identifled in the attached Performance Test abstracts,

including dates for resolution.

.

!
:

.
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'1. Testing Goals, Methodology and Assumptions ,

,

During the development and implementation of the Millstone 1 Simulator

certification program, goals, methodologies and assumptions were established to -

ensure an efficient, effective and comprehensive approach to testing. Certain
i

elements of this testing philosophy are worthy of mention here:

-o : Testing should be conducted during normal, abnormal and emergency

conditions.
,

o The Simulator response, as vertfled by testing,' during normal,

abnormal and emergency conditions shall meet the following ;

!criteria necessary to support the contents of the training

curriculum:

Correct operator diagnosis is possible.-

t

i Capabillt:es for operator intervention to mitigate events-

'
j extrt.

i.

Actions or inaction taken by operators result in simb-

response as in the reference plant, c

Alarms and automatic system actuations shall occur such that !-

operator diagnosis and response is not adverseiy affected. :
<

Io Any deficiencies found during testing which violate these criteria
'

shall be documented by generating a Deficiency Report (DR), to be

dispositioned in accordance with the NSEM,

i

o The requirements of ANS 3.5 shall be implemented.

i

7
, y
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)
o All Simulator controls such as switches, annunciators, meters, i

controllers, recorders, lights, keylocks, pushbuttons, etc., j

should be tested.

o- ' Former Millstone 1 operators should be used, if possible, for l

Normal Operations, System, a nd Malfunction testing. I

,

o A combination of operating experience, engineering judgment and -

analytical results should be used to test the simulator response ,

to Major Malfunctions such as Large Break LOCA, Steam Line Break, '

etc.
,

o Two experienced observers should be used whenever possible to

improve the observations made during testing,

o Acceptance Testing Procerture (ATP) documents should be used as a
,

basis for certification testing procedures and expanded upon where

necessary,

o Provisions for the re ',on of NSEM procedures shall be available.

Changes to that manual will nJ be forwarded to the NRC unless

they significantly alter the intent of the test program.- i

During the development and conduct of specific testing it became necesury to

establish add!tional guidance. This was done to more effectively apply the
"

requirements of ANS 3.5 and respond to the unique attributes of each test.

This additional guidance, or deviation from the general philosophy, is summarized:

<

,

9

.g.
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SYSTEM TESTS
4

:

The plant process computer was being replaced riuring the testing phase
o

and was not tested. it will be tested fully before official acceptance
. ,

and will be tested as part of system tests thereafter.

Digital plant process computer points aeed not be included on the
io-

Simulation Diagrams. Their absence improves the clarity of the - '

diagrams.

:

NORMAL OPERATIONS TESTING

\

Testing of surveillances on redundant equipment or flowpaths is not
o

'

required if the primary piece of equipment or flowpath is tested. For

example, if the Train i Service Water Pump surveillance is performed, ;

the Train 11 Service Water Pump surveillance need not be performed.
.

i

Also, testing of surveillances which are strictly calculational is not
required. -

. i

The simulator's capability of performing a reactor trip followed by
o

$

'

recovery to gted (full) power (ANS 3.5, Section 3.1.1, item 4) may be
. ,

|! tested by testing:

l
!
;

a plant startup to 100% power, followed by
-

a reactor trip, then, -
.

an increase in power to 15% :
-

!
'
,

There is no need to test the power ascension to 100% twice.
!

- i

|
. ,

i'

9
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YEARLY OPERABILITY TESTING. ,

i
t

I
! STEADY STATE TESTING
| r

I ,

Application of both ' nstrument crror and allowe'd tolerance is to be made [Io

as follows. Th'e ANS 3.5 allowed t'olerance (Section 4.1(3) or (4)) is to

be applied as a function of the reference plant indicated value above i

the minimum scale value. The allowable instrument error is to be a

function of the instrument range, not its reference plant Indicated
'

value,' when the instrument error is given as a percentage.
:For example:

'
!

For a pressure instrument with a range'of 1500 to 2500 psig, reading

2250 psig in the reference plant, the simulator accuracy, as indicated |

on the instrument, is expected to be: |
i

(25001500)(.01) + (22501500) (.02) - 25 psig

. .

,i

.This assumes an Instrument accuracy of 1% and that this parameter is a

j critical parameter.
,

|-

TRANSIENT TESTING -
:

All parameters required by ANS 3.5,' Appendix B, Bl.2 are to beo

tested at .5 second intervals,

o In the case where the comparison between simulator response and -

reference plant response results in a discrepancy, that di:crepancy .|

Is resolved via the Deficiency Report process and an appropriate

retest con 6o;.ted. Replotting of the transient is not required until

the next scheduled yearly testing of the transient. 1

-10-
t
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|

o. Documenting the difference between the response of a simulator i

L parameter and predicted reference plant response is not necessary i

for those differences of an obvious nature. . <

'.
e

OTHER TESTING

.

Testing of allinput/ Output (1/0) override capabil't'es is not required during

testing of the instructor Station. Testing a sample of 1/O overrides is a

sufficient to demonstrate the simulator's capablittles. Specific I/O override

points are to be tested, as required, during curriculum testing.

2. System Tests

The Mllistone 1 Simulator models 26 Plant Systems. A separate test was conducted -

for each of these Systems to ensure that all of the following operate correctly:

o Control Board Hardware such as handswitches, meters, controllers.

recorders, Indicating lights, keylocks and pushbuttons +

o Annunciators
,

,

o Remote Functions (These are tasks performed by an Instructor

at the instructor station to simulate local actions; typically these

are locally operated valves)
"

|- o. Flowcaths, both normal and abnormal
;
)

c o Process computer points will be tested during subsequent tests, but -

were not tested during the initial certification tests due to a

concurrent plant process computer replacement, c

.

11--
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I

NSEM Procedure 4.01 ' Verifying Simulator Capabilhics via System Tests" In Volume 2 ;
of this submittalls the generic procedure which governs the writing and perform-

( ance of System Tests. Attachment 8.1 of this procedure lists all 26 Millstone 1.
'

Systems that are modeled. Examples of Millstone 1 Systems tested are: Service

Water, Main Steam and Turbine.
,

The Turbine System Test has been provioed in Attachment 1 as an example.

Due to their large volume, the other 25. System Tests are not being transmitted.
r

Abstracts of all 26 System Tests are contained in Attachment 2. The deficiencies ;

found by these tests and still open are contained in each system test abstract.

Refer to each system test abstract for details and dates for resolving these

defielencies.

Each simulated plant system has its own performance test to ensure:

e

o That all components of a specific system are checked at the same

time for consistency.

o That a consistent set of performance requirements are applied to

each system.

1

o That as Plant Design Changes are implemented, the System Test
'

will act as a benchmark for proper system response.

The System Tests satisfy the requirements o' ANS 3.5 Section 3.3. System Tests

will be repeated over a four year interval as c.etailed in Section 13 of this summary.

The System Tests are listed first in this performance test summary because their

performance is a logical prerequisite to Normal Operations Testing, Surveillance

| Testing and Malfunction Testing.
~

-
t

Attachment 13 contains a list of a'l certified remote functions. All certified remote

functions have been tested in the System Tests.-
J

12--
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3. Normal Operations and Surveillance Testing
s

'

|
ANSI /ANS 3.5 (1985) Section 3.1.1 requires the simulator to be capable of performing

'
normal plant evolutions and survelilances.

The normal operations and surveillances required by ANS 3.5 Section 3.1.1(1), (2),
,

(3), (4), (5), (6), (7), (8) and (10) were performed using controlled copies of
.

Millstone 1 Operating Procedures and Surveillances. ANS 3.5, Section 3.1.1 (9) was

tested in the reactor core system test. NSEM Procedure 4.10, " Normal Operations !

Verification" (See Volume 2) contair.s the generic guidance used to write the Millstone i

1 Simulator Normal Operations and Survell:ance Test.
. .

Attachment 3 contains the Millstone 1 Simuletor test procedure used for Normal

Operations and Surveillance testing. Using controlled copies of Millstone 1 Operating

Procedures the following sequence of operations was tested on the .

Millstone 1 Simulator:
,

o The Simulator was initialized to Cold Shutdown conditions.

o A Nuclear Startup was performed.

o A Plant Heatup was performed.

o - A Plant Startup was performed,

o A l.oad increase to 100% pcwer was performed,

o A Reactor Scram was initiated.

o A Reactor Scram recovery was performed.
'

o A Nuclear Startup was performed,

o A Plant Startup was performed.

o A Load increase was performed (to 15% power).

o The Simulator was retnitialized to 100% power.

o A Plant Shutdown to hot standby was performed,
!

'

o A Rebetor Shutdown was performed.
'

o A Plant Cooldown was performed until Cold Shutdown was reached.

13-
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,

;

The specific Millstone 1 Operating Procedure and Surveillance Procedure titles '

and numbers used li- at are listed in the individual steps of the test ,

procedure shown in anAtiment 3. Attachment 4 contains a concise list of 32

Surveillances that are available for use in Millstone 1 Simulator training.

Normal Operations and Surveillance Testing was performed from July 1988 to

June 1990. In the cource of the testing, seven deficiencies were Identified

and annotated in the procedure (Attachment 3). Three deficiencies had been

previously documented:
>

Rod Worth Minimizer 88 1 0064

(resolved 6/25/90) .
'

.

>

- Plant Process Computer 86 1-0342 ;

t

- SRM Initial Count Rate 88 1-0199

The remaining four (new) def!clencies are:
'

SRM/lRM Overlap 90 1 0032

SRM Indications 90-1 0035 >

,

f

IRM Chan.12 Functional Test 90 1 0036

.

Valve Timing 90 1 0047

i

All Normal Operations and Surveillance Testing will be re-performed over -
,

a four year interval as described in Section 13 of this document.

1

1

1

|

-14- ;

. -|

)4 ,

. ., ..



- -

.,

-
.

i

,

;

!'

l

4. Malfunction Testing
r

ANSI /ANS 3.5 |1985) Section 3.1.2 requires 25 specific malfunctions to be available on

a Simulator. The Mllistone 1 Simulator is capable of all malfunctions that are !

applicable to BWRs.

;

The Millstone 1 Simulator is certified for 247 malfunctions. Volume 4 of this

submittal contains ar. index of all malfunctions available on the Millstone 1 ,

Simulator. Those malfunctions n_ot certified are denoted in the list by an asterisk, fo

. This Index is organized alpha numerically by plant system. Attachment 14 contains a

list of definitions for plant system abbreviations. Also contained in Volume 4 of

this submittal for each malfunction is the malfunction "Cause and Effect". Each i

"Cause and Effect" description contains:
,

o The malfunction description / title .

o Whether or not it is a variable malfunction
,

o The "Cause" of the malfunction
,

o The initial Plant Status that the malfunction " Effects" are written for

o What the " Effects" of the malfunction are on plant operations

o References showing where information was obtained

Each c2rtified malfunction has its own test procedure. Guidance for writing

malfunction test procedures and conducting tests is contained in:

o NSEM Procedure 4.04, Major Malfunction Testing (See Volume 2)

o NSEM Procedure 4.05, Malfunction Testing (See Volume 2)

,

t

e

-15- i
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Malfunctions which cause major Integrated plant effects, such as Loss of instrument

Alt, Loss of Normal Power, etc. have their respective malfunction test procedures

written and tests conducted per the guidance in NSEM 4.04. For these " major"

malfunctions, computer data, analytical data, or actual plant response data (if
,

available) is typically used to verify co. rect malfunction response. Analytical data
;

was obtained from the following documents / sources:

o Millstene 1 Startup Test Program Re:;ults (G.E.)

o Millstone 1 Updated Final Safety Analysis Report (UFSAR) I

o Millstone 1 Reference Plant Data Book '

o Cycle 13 Reload Analysis Report

LOCA Analysis Report for Millstone 1, G.E., July 1989o
:

An example of a malfunction test written and conducted via the NSEM 4.04 process

is contained in Attachment 12. The example in Attachment 12 is labeled "SWO1, Loss

oMervice Water" .

Malfunctions which do not cause large Integrated plant effects or are very similar in

response to a major malfunction have their respective malfunction test procedures

written and tests conducted per the guidance in NSEM 4.05. This type of malfunction

is typically an instrument malfunction, a controller malfunction, a pump trip, etc.

Malfunction tests in this category are typically "Best Estimate" Analysis "Best ;

Estimate" Analysis means a Millstone 1 NRC licensed Instructor utilizes his

experience, operating procedures, piping and instrument drawings, electrical drawings

and possibly hand calculations to estimate proper Simulator response. An example of a |

malfunction test written and conducted via the NSEM 4.05 process is contained in

Attachment 12. The example in Attachment 12 is labeled " AP01, APR/SRV Setpoint

Incorrect" .

,

i

|
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l

iin summary, each of the approximately 247 certified malfunctions has its own

malfunction test procedure and its own "Cause and Effect" description. AJ of the

"Cause and Effects" descriptions are included in Volume 4 of this submittal. Due |
to their large volume, only 2 malfunction test procedures are being provided in

'

Attachment 12, as examples. Several additional volumes would be required if all the f-

malfunction test procedures were to be submitted. These malfunction test procedures {
are available for review upon request. !

ANS 3.5 Section 3.1.2 requires 25 specific malfunctions to be available on a Simulator, f
in order to facilitate NRC review of this submittal, Attachment 5 contains a cross .

reference of these 25 specific malfunctions to the applicable Millstone 1 Simulator

malfunctions. Listed in Attachment 5 under each of the 25 ANS 3.5 required

malfunctions are:
,

o Abstracts from Millstene 1 Simulator malfunction tests providing:
,

The name of the malfunction-

The date the test was performed-

| Whether the malfunction is variable, and if so, what its-

range is and what severity was tested -

Starting conditions and end point conditions-

The source of baseline or reference cata-

Details of identified deficiencies, if any, including dates-

for resolution

1
'

o At the end of each or the 25 sections is a list of other Millstone

1 Simulator malfunctions which may meet the ANS 3.5 requirement,

but for which no abstract is provided. Open deficiencies and a

schedule for resolution is also provided.
,

|

I-
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Attachment 5 contains 53 malfunction test abstracts of the 247 certified Millstone

1 Simulator malfunctions. These 53 malfunction abstracts were chosen to cover the 1

major malfunctions of Interest (Loss of instrument Alt, Loss of Normal Power, etc.)

and to cover at least one malfunction in each of the applicable ANS 3.5 malfunction

types. The malfunction "Cause and Effect" descriptions (available in Volume 4 of .

this submittal) may be used as abstracts for other certified Millstone 1 Simulator
I malfunctions.

ANSI /ANS 3.5 (1985) Section 3.4.2 requires that provisione be available for

incorporating additional malfunctions. As an example, malfunction RWO2 and RWO4 -

were added to the simuletor due to changes in MP1 plant design.
,

All certified malfunctions wr.! be retested over a four year interval, as described i

in Section 13 of this document. -

,

5. Yearly Operability Testing

ANSI /ANS 3.5 (1985) Section 5.4.2 and Appendix B specify Annual Operability Testing

requirements. The methodology used to write and conduct Yearly Operability Tests

l is described in NSEM Procedure 4.09, " Simulator Operability Testing" . Using the

guidance provided in NSEM 4.09, a Yearly Operability Test specific to the Millstone

! 1 Simulator was written. This Millstone 1 specific test procedure is not contained

in this submittal, but is available for review on request.

Initial Operability Testing was completed on the M:llstone 1 Simulator in May 1990

and will be re performed on an annual basis.

1

r

18
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|

The Yearly Operability Testing consisted of the following items:

o Steady State Testing at 50% power,80% power and 100% power !
,

o S allity Testing at 100% power
,

o ' Transient Performance Testing for ten (10) transients
,.

:

Reference Plant data obtained at 50%,80% and 100% power during the various plant :

.utups and power reductions was used as the basis for Steady State Testing.

Utilizing the Reference Plant data, comparisons were made between the Simulator and .

Reference Plant for approximately 32 selected critical and non critical points. These r

'

32 points include all those listed in ANS 3.5 Section Bl.1.

:

A Stability Test was performed at 100% power for approximately 32 points over a one ;

; hour period. This test was in conformance with ANS 3.5 Section B1.1.

Acceptance criteria for the Steady State and Stability Tests were based on ANS 3.5

Section 4.1 No deficiencies were identified. ,

,

The ten transients described in ANS 3.5 Section Bl.2 were analyzed using the
.

c

parameters indicated in ANS 3.5 Sections Bl.2.1,2, or 3, as appropriate. Attachment

10 contains abstracts of each of the ten transient tests. Transient testing was

performed in December 1988.

One deficiency was identified which affected more than one transie't. Reactor water

level response to the recirculation pump trip and maximum rate power ramp was slightly

exaggerated. The magnitude of the error was not enough to measurably detract

from training. This deficiency will be resolved by 6/30/92.-

|
l

;

|
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6. Physical Fidellty '

ANSI /ANS 3.5 (1985) Sections 3.2 and 3.3.1 require suffielent panel and controls

simulation to conduct normal operations and malfunction response. Further, the
;

Simulator controls are required to duplicate the physical characteristics of the
!Reference Plant. In response to the issuance of 10 CFR 50.45, a two step evaluation

process was emplog i for the existing Millstone 1 Simulator to ensure compliance -

with the ANS 3.5 Section 3.2 and 3.3.1 requirements. i

|

IThe first step was verification that the existing Mllistone 1 Simulator contained

sufficient panels, controls and instrumentation to perform normal operations and

respond to malfunctions. The second step was verification that the Millstone 1

Simulator panels and controls have physical fidelity with the Reference Plant. -

These two steps in the Physical Fidelity evaluation are summarized below, as

|
sections A and B.

1

|

A. The Millstone 1 Simulator was constructed prior to the issuance of
.

10 CFR 55.45. NU considered it appropriate to conduct a review of the

adequacy of the Simulator to meet the needs of licensed operators in

performing normal operations and responding to malfunctions. This

| review process was governed by the following two procedures:
|

'
o NSEM Procedure 2.01, " Defining Training Requirements"

o- NSEM Procedure 2.02, " Defining the Certified Trainer"
,

Utilizing the above procedures, a systematic review was conducted of all tasks

| contained within the Simulator Training Guides and all ANS 3.5 requirements !

| In order to compile a comprehensive list of:

-

o All required control board hardware (control board switches,

meters, controllers, etc.) needed for Simulator Training -

,

I
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!
o All required software flowpaths, both nu..r.:! and abnormal, ;

needed for Simulator Training

I
o All remote functions (locally operated valves, etc.) i

-

x -

needed for Simulator Training,

i

o' All malfunctions needed for Simulator Training

!
,

.. .
. i

The Simulator Training Guides utilized in this process were developed using
|

a Systematic Approach to Training. The few identified deficien:les resulting i

from this systematic review have been documented. The documentation of this
.

I

systematic review is not in this submittal, but is available for review, upon

request.

The small number of deficiencies identifled by this process confirmed the

adequacy of the decision making process used for the initial Millstone 1

Simulator design. This systematic review as defined in NSEM Procedures 2.01 and '

2.02 was a one time process to verify the adequacy of the scope of simulation to '

support training. The Training Department receives sufficient notification of ;

procedure changes, LERs, Plant Design Changes, etc., to ensure that training f
programs and the Millstone 1 Simulator are modified to keep pace with Reference

;
' Plant changes.

B. The next step was to compare the Reference Plant and Simulator Control Rooms
~

for physical fidelity. This process is described in NSdM Procedure 4.12,

" Simulator Physical Fidelity / Human Factors Evaluation". A complete set of - I

photographs was taken of the Reference Plant Control Room in August 1989

and compared to the Simulator in September 1989. Five deficiencies that could

potentially affect training were identified. These items were primarily

concerned with identification markings for keybck switches, escutcheons,

annunciators and plant Instrumentation. DRs , <-10198 and 891-0199

pertaining to switch and escutcheon markings have been corrected. -

21--
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The remaining deficiencies regarding tagging and annunciators, are being

resolved as time permits; they do not adversely affect simulator training.

Those differences between the Simulator and Reference Plant Control Room which

have been dispositioned as "not affecting training" are described in Attachment

11, labeled " Physical Fidelity Report". To ensure continued physical fidelity,

photographs will be taken annually for reference plant control boards that have

undergone changes.

NU has a strong commitment to maintain the Millstone 1 Simulator up to date

with the Reference Plant Control Boards in a timely manner.

NSEM Procedure 6.04, " Major Plant Changes", addresses controls on major

design changes (such as Control Room Design Review) that challenge a " plant

referenced simulator" to remain an effective training tool. Minor plant changes

are addressed within the time constraints of ANS 3.5 Sections 5.2 and 5.3.

7. Initial Conditions Testing

Initial Conditions Testing was performed in April 1990. NSEM Procedure 4.02, " Initial

Conditions", describes this process. The Mllistone 1 Simulator has capabilities for

storing 58 Initial Conditions.

All Certified initial Conditions (ICs) were reviewed to ensure equipment alignments,

plant conditions, remote functions, etc., were reasonable for the stated IC conditions.

Attachment 6 contains the checklist used for reviewing all certified ICs. Tne number of

certified ICs may vary between 10 and 58, depending on simulator training requirements.

Ten ICs have been designated as the " base" group of ICs that will be maintained

certified. These 10 certified ICs cover a broad range of conditions such as:

22
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o Beginning of Core Life (BOL)-
_

o- Middle of Core Life (MOL,)

o End of Core Life (EOL)

o Different Operating Modes such as Cold Shutdown,

Hot Standby, Power Operations, etc.

o Different Power Levels

Only certified ICs are used for training or exams.- Attachment 6 also lists the " base"

group of 10 certified ICs Listed in Attad: ant 6 for each of the ICs is the following:

o MWE
o Pressure (psig)/ temperature (deg F)

o- Reactor Power (%) !
o Xenon Reactivity 1

o Date/ Time when the IC was last modified .

o Remarks section which describes the basic conditions of the IC

o Core flow

o Core life

Certified ICs are maintained up to date as plant changes and procedure changes occur.

!
i8. Simulator Operating Limits Testing
l

Simulator Operating Limits Testing was performed between November 1988 and i

May 1990. The purpose of this t > sting was to identify any areas of possible

negative training and to take actions to prevent such negative training. The !

process used for identification and action concerning Simulator Operating Limits |
1s described in NSEM Procedure 4.08, " Simulator Operating Limits" .

.

Two methods are used to prevent negative training when Simulator Operating

Limits are reached: a) freezing the simulator and, b) administrative controls. ;

The Reference Plant design limits and/or Simulator modellimits which cause the

Simulator to " freeze" are listed below.

23-.
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!
Administrative Simulator Operating Limits are controlled by the simulator instructor.

These administrative I;mits are implemented through simulator instructor training and _ |

cautions placed in those Simulator Guides where such situations could occur.

Presently, the Millstone 1 Simulator has no administrative operating limits. Should

the need arise, administrative operating limits will be implement rd per NSEM 4.08.

The Millstone 1 Simulator will go to " freeze" If any of the following conditions

exist:

,

RCS Pressure 1800 psig-

Containment Pressure 100 psig-

Fuel Power 22 KW/FT-

Fuel Clad Temp 2200*F.- '

The simulator instructor can determine which of these operating limits caused the

simulator to go to Freeze by reviewing a CRT display in the instructor station. .

,

9. Instructor Station Testing

Between August and November 198S, Simulator Instructor Station Testing was performed

as described in NSEM procedure 4.11, " Instructor Station". No deficiencies
were identified, ;

Instructor Station testing verified r?rrect operation'of the following

features of the Millstone l instructor Station:

o Backtrack

Fastime, for each of the six (6) ;nodeled Fastime parameterso
.

o Slowtime
.

o Boolean Trigger L

o Composite Malfunction -

o Variable Parameter Control- >

o Freeze r

o. Snapshot

'24-
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To verify the I/O override feature of the Millstone 1 Simulator, a small number

of the following points were tested to verify proper operation.

'

o- Analog Outputs -

o = Analog inputs

o Digital lnputs

o Digital Outputs

-o "Crywolf': Annuncletor feature -

o Annunciator Override

The purpose of the I/O override feature testing was to verify the feature itself, not .

every 1/O ovenide point; The Millstone 1 simulator has the ability to 1/O override''

essentially every point in the simulator. While this is a great capability, there are ;

therefore thousands of 1/0 override points. Curriculum testJng of a simulater lesson

plan will require the testing of any individual 1/O override point to be used in

training or exams, thereby verifying the Individual l/O override points to be used.

Refer to NSEM Procedure 4.11 for the instructor Station Test Procedure. The data
taken from this test is not contained in this submittal, but is available upon request.

The Instructor Station test will be repeated once every four years,

i

10. Real Time Testing

r

Real Time Testing was performed in December 1989, per NSEM procedure 4.13,

"Real Time Simulator Verification" .
'

I

The purpose of this test was to verify that all simulation models are running in
'

real time. Verification was accomplished by:
!

Monitoring the operations of the Internal Computer Clock and Interrupt 'o

Timers and comparing them against the vendor's specifications.
- !

1

!
>

1

|

-25-

-
- --- -



i
i

Ensuring that the spare time .emaining in the simulation computer |
o

for each of the following complex scenarios was > 10%:

- ATWS (stuck rods) .

- Turbine load reject / trip
- Steam Line Break
- Loss of Coolant Accident

Installing software counters in the Reactor Core, RCS ano Feedwatero

models and comparing inelt ectual values to expected values for each of

the above scenarios.

The results of thesc tests show that the Millstone 1 Simulator performs in real time.

In addition, ar internal software timer continuously monitors computer usage and

will automt.tcally bump out any task that slips two consecutive frames.

No ecf!ciencies were identified. This test will be repeated once every four years or

at any time a question exists that the Millstonc 1 Simulator is not running in real
time.

11. Ensuring Continuing Performance of the MP1 Sirnulator

To ensure that the MP1 Simulator performance .emains in corr;pliance with

At:31/ANS 3.5 (1985), Reg Guide 1.149 and 10 CFR 55.45 the. following

procedural controls have been implemented:

Major Plant Modifications - The Millstone 1 ''iulator was certified as a Plant

Referenced Simulator. Signif! cant Reference t t Control Room changes, such

as f om Control Room Design Review modificatiu.s, must receive special consider-

allon due to their potential major impact.

|

|
<

|

!

-26-
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; NSEM Procedure 6.04, " Major Plant Modifications"; addresses thl; concern. This j).
. = . .

i

) procedure ensures that major plant modifications affecting the Reference Plant I

Control Room are reviewe , and acted on in a timely manner. This ensures that
'

1

training and nams continue to be performed on a valid plant referenced Simulator.
|

Plant Design Changes / Procedure Changes
.

.' All Plant Design Changes and Procedure Changes are sent to the Training Department
,

to be reviewed for training impact and Simulator Imnact. This assures that both'

training and the simulator are continually evaluated and updated as plant changes i

occur. Procedural controls covering this review process are in Training Prevdures

'not provicM in this submittal. Plant Design Changes requiring Simulator

modifications are handled within the time allowed by ANS 3.5 Section 5.2 and 5.3.

Smdent Feedbat - Student (licensee) feedback is an important input to Simulator

| Fidelity. . NSEM Procedure 6.01, " Student Feedback", describes how student feedback

is requested. Regular written feedback is requested from students on simulator *

..alning and fidellty. Response has been frequent and favorable. Also, every one

to two years a student survey on Slusulator Fidelity is performed Attachment 7
.

contains the results of the s'arvey performed in February and Wich 1990. The

summary letter also contains the disposition of action to be taken for each item.

The few items indicated as open requiring further investigation will be investigated
I during 1990.

i

Reference Plant Performance Data - As plant events occur, data will be retrieved

and evaluated to validate Simulator Fidelity. NSEM Procedure 6.03, Collection of.

L Plant Performance Data", covers the collection of reference plant performance data.
.

t
| Deveiorment of New Simulntor Training Guldes Simulator Certification Procedure

NSEM 6.02, " Development of New $1mulator Guides.' covers requirements for new.

Simulator training guides. This ensures that neiv Simulator training guides use only

certified remote functions, certlfled malfunctions, certified inithl Conditions and

,

do not exceed any Simulator Operating Limits.

-27-
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Simulator Certification Documentation As the Millstone 1 Simulator is modified, . 1

' appropriate simulator certification documentation needs to be updated. NSEM 4

(; Procedure 5.02, " Retest Guidelines" covers updating of the Performance Test. :
*

,

!,
. . ,

Reference Plant Design Changes may result in simulator chanoe,, such as: F

t

4 o- Adding or deleting remote functions i
!>

o Adding or deleting malfunctions '

'o. . Changing remote functions or malfunctionsi
'

.o Changing Performance Te'sts or their criteria

i

It is Northeast Utilities' Interpretation that simulator documentation may be modified.

as the Reference Plant chan.ges without requiring the submittal of an NRC Form 4744

update. Changes to simulator cert!fication documentation will be made per the_
,

attached NSEM procedures. Updated materials will be sent at the next regular

certification report date, or upon NRC request.
s

[

.i

12. Open Deficiency Report (DR) List
-t

Attachment 8.contains a current listing of all Mllistone 1 simulator open Deficiency
'

,

: Repots (DRs). This list contained 245 open DRs as of June 26,1990. |

DRs have been placed into three categories, based on their importance. The three

categories are Category A, B and Ci Please refer to Attachment 8 of this volume for,

i

the specific numbers and titles of the various DRs.
q

E
7

i
$

i

,
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Category A:

This_ category includes 203 DRs listid as Priority 2 in Attachment 8_
These DRs are categorized as Priority 2 based on thhir significance -t .

as defined in Volume li'of this submittal. 202 of the 203 DRs listed-

will be dispositioned* by 6' 30/92./

,

*
!

3
..

The remaining DR,86-1-0342, was written to replace the Plant-
.:

Prol:ess Computer (PPC) on the MP1 Simulator to reflect modifica-
.

,

tions made to the reference plant. Currentlp all of the requir d -

PPC hardWee has been installed on the Simulator and woik is
e

. ongoing to modify the ver dor software to operate in a simulation ,
'

environment.

- - . ,

The effort to replace the PPC in the Simulator was initiated in
.

..

L

conjunction with the start of the replacement project in the - s!
,

reference plant. Completion of this DR has been delayed for the
following reasons:

. i
.

i

i

Procurement of vital hardware (smart terminals) was
o:

delayed because of a U; S. Government embargo on;
Toshiba products, ;

i

|

I.imited availability of necessary corporate and
o

in house PP ', software an'd operational expertise.
;/[

1

1
" Dis \
or 2) positioned". means 1 of 2 th'ngs will occur. Either:i

Operating Limits if it is significant.' It is important to rIf the DR cannot be fixed, the problem may be added to the Simulat1) the DR will be fixed,
-j.

prioritization of resolving DRs is a dynamic process. ecognize that
or

- their importance will be evaluated and the order of DR resolution achanged, if necessary, to ensure the highest quality training is presentedAs new DRs are generated' ,; s

ppropriately 'i

.

-29

,

e D h-



,

- .; ,.

+ , . - . - .
,

.
,

,,

-

,

Significant increases in the software work scope as ao

result of changes made to the reference plant PPC -

_ ; design,,

o1. Magnitude and complexity of the software modifications

_ needed to adapt the vendor software from the plant .
~

environment to the simulator.
!

-j,
,

'

i

NU fully expects to disposition * this DR by 12/31/90. i
.

;i>

|

!

l' Category B: These DRs will be dispositioned by 6/30/93; This category includes
. [

42 DRs listed as priority 3 in Attachment 8. These DA are 3

categorized / rity 3 based upon their significance described in |

Volume 11 t. submittal. j

.

Category C: These DRs will be dispositioned as time permits. Millstone 1 has no .-
1

DRs in this category. -

.. ,.
'1

i

1 - ,j

.!
,

!

!

*
"Dispositioned" means I of 2 things will occur. Either: 1) the DR will be fixed, .-

'

or 2) If the DR cannot be fixed,-the problem may be added to the Simulator - ~
Operating Limits ifit is significant. It is important to recognize that ~ '

:

prioritization of resolving DRs is a dynamic process; As new DRs are generated,-
their importance will be evaluated and the order of DR resolution appropriately - -

.
.

!
chan ied, if necessary, to ensure the highest quality training is presented;

~
, s

',f
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13 Next 4. Year Schedule. :(July 1990 to June 1994) , j
;

,

The entire MP1 performance test will be repeated over a four year interval
'

as described in Attachment 9. The schedule shown in Attachment 9 has been

written based on the guidance provided in NSEM Procedure 4.07, " Master Test

Schedule". This 4 year interval will start on the date of this submittal.

s

. The following tests must be performed e~ach year:

!

' o Annual Operobility Testing

o Physical Fidelity Verification

,

The following tests must be performed over a 4 year interval:
'

1
o Normal Pisnt Evolutions and Surveillance 7s . ng' l
o All System Tests

o All Certified Malfunctions

o' Instructor Station Testing 7

o Real Time Testing

> <

!

t

t

i

f2
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CERTIFICATION: SYSTEM?TES'T

UNIT: ' MILLSTONE UNIT 1 .
I ,. _ SYSTEM TITLE: 'TURBINELANO:PRESSURELCONTROL'.

DATE: September 12, 19E
PAGE: 1 -|.

TEST?INDEX: NUMBER .: 8.1.13 RF": 0 !

TEST TITLE: iSYSTEM STARTUP AND. COLD; TESTING NE: 4660~

, -f
-STEP. '; PROCEDURE /RESULTa PANEL TAG:# INIT/C

:
.

'
.

.

i
-#466100,- SYSTEM STARTUP.AND COLD TESTING- '

JTURBINE AND. PRESSURE' CONTROL
'

|.

.

-THIS TEST FIRST' ATTEMPTS TO RESET- 'i
'

THE VARIOUS TURBINE: TRIPS WITHOUT -. '

SUFFICIENT' OIL: PRESSURE, THEN WITH
,

,

THE AUXILIARY OIL' PUMPS-RUNNING.-
~

<

THE BYPASS VALVES'ARE TESTEDn

L '

-INDIVIDUALLY. VACUUM TRIPt#11AND:
| THE EMERGENCY GOVERNOR-ARE RESET
' AND THE. 'INTERMEDI ATE STOP' VALVES,

INTERCEPT VALVES.-AND' TURBINE
'STOP AND-CONTROL-VALVES.ARE OPENED. ;

THEN VACUUM TRIP'#2 IS RESET AND~ '

THE BYPASSLVALVES ARE OPENED-.

-NNUNCIATORS:^

'

-905A2(6-4),

'

90 7 A 1 ( 1 - 5 ')- r

907A1(1-7) T

907A1(2-7)
907,t*: ; 42 )
907/'' l 6)
907A2:3-5)'

i:
PPC POINTS: 1

i

!

TGT694 e

,

TGT696
TGT698-

-TGT700' |.,
,

4, <TUR705
'

7 TGT702 -

4 .- - TGT538..-
,

*
- !

!

> 466101f RESET TO IC-3- -PCM- IC-3- i
'

!<tg g .,
*

,

'i ' _. - _ _ . . . . . - . ..:._.:.....,L.
'
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CERTIFICATION SYSTEM TEST

: UNIT: MILLSTONE UNIT 1 DATE: September'12, 192-

SYSTEM TITLE: TURBINE: AND1 PRESSURE CONTROL PAGE: 2 1
. TEST-INDEX NUMBER;: 8.1.13 REV: 0 -{
' TEST . TITLE:' SYSTEM'STARTUP AND COLD-TESTING- NE: 4660 !

!

STEP'' PROCEDURE /RESULTL PANEL STAG-#- INIT/C
,

- |
t

. . ..

- !,

iREADY.FORLSTARTUP,'170 DEG., '

'MODE SWITCH-IN= SHUTDOWN,-MOC.-

-TURBINE'ON' TURNING GEAR.WITH'y d
TURNING GEAR-OIL PUMP RUNNING. 1

466102 . PLACE THE VACUUM' TRIP'#1 RESET 907- CS-71-
SWITCH'TO RESET.

SPRING 1 RETURN.TO OFF.
.

AMBER RESET LIGHT =COMES ON.- 907 CS-71-1
:i

AMBER VACUUM TRIP' LIGHT GOESi 907 CS-71-2; i

-

OFF_.,-
e

466103 RELEASE THE RESET SWITCH.. 907 .CS-71 -

AMBER VACUUM-TRIP LIGHT COMES
~

ON . .
' 907 LCS-71-2>

,

-|
AMBER RESET LIGHT GOES.OFF. .907 CS-71-1

t.

466104' PLACE THE.EMERG GOVERNOR TRIP 907 CS-73 ,

TESTrSWITCH TO LOCKOUT ~, RESET,
'AND TEST TRIP,.-THEN RETURN IT- [', , .

.TO OFF.
|

'
,

MAINTAINED'IN OFF AND LOCKOUT, l
>

. SPRING' RETURN TO LOCKOUT ~FROM
|. . RESET'AND TEST TRIP.

,

RED TRIPPED LIGHT REMAINS ON. 907 ETL-
J

' ''
,,,

I NO OTHER INDICATIONS CHANGE.

466105 PLACE THE-VACUUM TRIP #2' RESET 907 CS-72
"SWITCH TO RESET. '

,

SPRING RETURN TO OFF.
,

, <,
-

.

AMBER RESET LIGHT COMES ON. 907; CS-72-1'

~
-.i. .: ... -- .. = h ..- .: - .... . - . . - -.-...:.-
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CERTIFICATION SYSTEMDTES'."

' UNIT: MILLSTONE-UNIT 1~ , DATE: September,,12, 13E,
SYSTEM. TITLE: TURBINE'AND PRESSURE CONTROL' PAGE:- -3

~

'

TEST INDEX. NUMBER : 8.1~.13 REV:- 0
.

'

,

TEST TITLE: 3YSTEM_STARTUP AND' COLD. TESTING NE: 4660
,

a-.-- -

. STEP :PROCTOURE/ RESULT. PANEL :TAGi# INIT/C(
\
,

' AMBER VACUUM TRIP LIGHT GOES -907- CS-72-3 ,

OF F . - 4

,

466106 RELEASE ~THE RESET' SWITCH. 907 CS-72-

AMBER RESET LIGHT GOES-OFF. 907: CS-72-1
4< ,

AHBER VACUUM TRIP LIGHT COMES 907 'CS-72-3 E ' i

ON. ' '

466107 PRESS INDIVIDUALLY, THEN TOGETHER 907- .PB-56A'
THE MANUAL VACUUH TRIP #1 BUTTONS. PB-56B

NOTHING HAPPENS'WHEN PRESSED I
INDIVIDUALLY.

MAINJTRIP SLND'3 (TRIP ~AS LONG --PPC- TGT696
AS BOTH BUTTONS ARE' PRESSED.

,

-

THIS PPC POINT ONLYsINDICATES-*
GUTTON STATUS,_NOT-TRIP' STATUS)

1

466108 PRESS INDIVIDUALLY, THEN TOGETHER 907 ~ LPB-58A- -

THE MANUAL VACUUM TRIP #2 BUTTONS. PB-588

NOTHING HAPPENS WHEN PRESSED ~ '

|'

INDIVIDUALLY.

MAIN TRIP S'LND 2 (TRIP AS'LONG~ -PPC- TGT694
'

AS BOTH BUTTONS ARE PRESSED.

THIS PPC POINT ONLY: INDICATES. 'l
'

BUTTON STATUS', NOT TRIP STATUS) 1

466109 MOLD THE LOAD LIMIT, MOTOR 1 SWITCH: 907 CS-61
SWITCH.IN LOWER FORJABOUT'30:SEC,
THEN'IN RAISE'FOR'10'SEC. q

<

.'

NO INDICATIONS' CHANGE'.

,L.266110 LPL' ACE ~THE SPEED LOAD CHANGER 907 CS-60'
'

p
. TO RAISE.

'

i
'

J-

Q:
~

'
*'

., ~. ... -.. . . . . - - . .- L '<
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CERTIFICATION = SYSTEM TEST

UNITh MILLSTONE UNIT)1
SYSTEM TITLE: = TURBINE-AND PRESSURE CONTROL-

...D A'T E : September 112.. 13e
PAGE: 4.

TEST.INDEX NUMBER : 18 . -1 '.13 . REV:.

1 TEST 1 TITLE: SYSTEM STARTUP;AND. COLD TESTING NE:
~0'

4660 [
.

'
-t

;

LSTEP ~. PROCEDURE /RESULTx , PANEL , TAG #1- INIT/t b,-

1

!
SPRING. RETURN TOJOFF-. !

SPEED LOAD CHANGER POSITION. .907 EI-SLC
INCREASES TO-107% IN'100-CEC
AND STOPS.

4

GREEN 95%' LOW SPEED MECH STOP- . ii
GOES OFF.

y

RED 107%-HI SPEED LIMIT SW- .907 CS-60 f if
'

LTGHT COMES-ON. e1

f466111 PRESS THE 107% OVERRIDE BUTTON. 907 PB-60B'

. SPEED-LOAD. CHANGER POSITION i
INCREASES'ONLY WHILE BUTTON IS '
PRESSED, BUTLSTOPS.AT 111%

GOV HI SPEED MECH STOP'11144
LIGHT COMES ON.

|' ,

| 466112 PLACE'THE SPEED LOAD' CHANGER .907 CS-60 '

! TO LOWER. '

i

' SPEED LOAD CHANGER POSITION -907 EI-SLC
DECREASES TO 952. '

u ~

r
L ' GOV HI L PEED MECH! STOP 111X' iS

LIGHT'GOES OFF'.

! RED 11074 HI SPEED LIMIT SW 907 ('CS-60-1'
L LIGHT :GOES < OFF_.

..

.

GREEN 954; LOW' SPEED MECH STOP '

COMES-ON.
.

Lt661,13 PLACE THE-BACKUP OVERSPEED 907 CS-60A $" s. SETDOWN! SWITCH TO.SETDOWN. '

w 1

SPRING RETURN'TOi NORM.. )

k,. GREEN TRIP? SET'112%.'.lCHT_ GOES' h.

- '

y , .->.

,Tf',,, .if . . ~ , _ _ . . . - . . . . . . - - - - - - -- -- - " - -



. - - . .- -- . - . . - . . --, __ ._.

Voy .
.

'V O
'

,

% +
.

1>;; <s.

.. 2

,

a

|

!

CERTIFICATION |SY' STEM TEST-
,.

'I
UNIT: - MILLSTONE UNITD1

. - -
- .. DATE: September 12. 135 D-

. SYSTEM TITLE: TURBINEgAND PRESSURE. CONTROL- --PAGE: 5
TEST"INDEX NUMBER.: :8.1.13 :REV.: 0
TEST; TITLE: . SYSTEM STARTUP'ANC OOLD TEST.ING. ' NE ; . f46SO.

i

STEP ~ PROCEDURE /RESULTc PANEL TAG # -INIT/:

:l'
-

OFF.
,

AMBER TRIP SETDOWN TO 1094'LT t

COMES ON. I

. . .-- l
466114 -RELEASE THE'SETOOWN SWITCH.-

-(-
AMBER TRIP SETDOWN-TO 109%-LT

.

.GOES :OFF. t
,

. I
; GREEN TRIP SET.. 112% LIGHT COMES

ON . - .i

- 466115 PLACE THE #2 TURBINE;STOP VALVEL 907 10S-62 |

INTERNAL BYPASSLVALVE SWITCH'TO- i

RAISEcSLOW FOR 150 SEC.
:

5-POS, SPRING RETURN TO OFF.
-

RED NOT CLOSED LIGHT COMES ON ,

IMMEDIATELY.

\
-GREEN TRANSFER POINT LIGHT
COMES ONEAFTER 120 SEC.- ''

,

NO OTHER. INDICATIONS CHANGE. '

466116 PLACE'THE #2 TURBINE STOP1VALVEt 907 CS-62 cr
INTERNAL BYPASS VALVELSWITCH TO-

L LOWER' SLOW.
|

L . GREEN TRANSFER POINT LIGHT |

GOES OFF IMMEDIATELY. -

RED.NOT CLOSEDLLIGHT GOES OFF.
AFTER 120~SEC. >

'.66117 PLACE THE #2LTURBINE-STOP VALVE 907 'CS-62.

|
~ RAISE FAST 1FOR 301SEC.
INTERNAL' BYPASS VALVE SWITCH TO.

p
,

1, .

m ~ RED NOTDCLOSED LIGHT COMES ON ;

. - . , , .- - .1 . -..a..- . O .:. ' - -
' ''
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.l-CERTIFICATIC' tM TEST' |
1. -

>

' UNIT: ' MILLSTONE UNITc11
, .DATE: September 12,

199 C|SYSTEM TITLE:' TURBINE-AND PRESSURE CONTROL PAGE: 6 ''
.

' TEST.INDEX NUMBER : . 8 .1.~ 13
.

REV: 0?.

TESTsTITLE: L. SYSTEM STARTUP AND COLD: TESTING ~ NE: 4660 -i
'

c

:,
,

e : STEP PROCEDURE / RESULT, PANEL TAG #' INIT/C

.i
. ,. t
::MMEDI AT ELY . i

.i- "

GREEN TRANSFER POINTsLIGHT i

COMES-ON AFTERL20 SEC.
'

'

NO OTHER INDICATIONS CHANGE.' '

-466'ff8 PLACF llE #2 iTURBINE STOP VALVE '907' .CS-62 .

INTERN:L BYPASS VALVE SWITCH ~T-O
't

LOWER FAST. |

GREEN TRANSFERLPOINT LIGHT
GOES OFF IMMEDIATELY'.

RED NOT CLOSED LIGHT GOES.0FF 2

AFTER 20=SEC. !s

->

f-466119- PLACE-THE~#2 TURBINE STOP: VALVE 907' -CS-62
INTERNAL. BYPASS VALVE' SWITCH-TO i'

i RAISE FAST FOR'S SEC. !
-!

[ RED NOT CLOSED LIGHT COMES ON
I

,

IMMEDIATELY,..
n

'466120 PLACE THE BYPASS VALVEIOPENING 907. CS-63
JACK SWITCH TO LOWER.

SPRING RETURNiTO OFF. i

p JACK INDICATES FULL OPEN IN
4 1 MIN-15.SEC.
L i

HETERIINDICATES JACK POSITION. 907, EI-BOJ i

i

EPR AND.MPR. CONTROL LIGHTS GO 907 CS-62-3 ie ,

,b OFF. CS-62-2- !

NO OTHER INDICATIONSLCHANGE. *

,

466121 CLOSE THE BYPASS; VALVE OPENING ,

,iJACK.'

, s
.,

+ p
A.

5f.Lh ,
, , _ . . . _ . . .i-.;._. ., .' . - --'
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CERTIFICATION SYSTEM-TEST |
,

,

. . . i
o -UNIT: . MILLSTONE' UNIT'1 DATE: - September.12. '93..
L: ^ SYSTEM TITLE: 'TURBINEfAND PRESSURE CONTROL" .PAGE: 7' '

'

TEST INDEXt NUMBER : ' 8 .11 . 1. 3
.

REV: -0.
T E S T. - T I T L E : SYSTEM STARTUP;AND COLD" TESTING ~ 'NE: 4660-

4

' STEP ' PROCEDURE / RESULT PANEL ' TAG #L 'INIT/%
'

+ c .

'
EEPR AND MPR CONTROL LIGHTS COME 9071 CS-62-3 ,

.ON. CS-62-2 '

,

466122' PLACE THE MPR SETPOINT. CONTROL - 907 CS-65
: SWITCH TO RAISE. '

'

jSPRING-RETURN TO OFF-. , 4

.,

y
| SETPOINT INCREASES'FROM '150 TO (,

1050'PSIGcATL11 PSI /SEC.. :

'. PRESS REGiOUTPUT; STROKE REMAINS- 907 EI-RS
AT 04., :

~

466123 RETURN THE MPR SETPOINT:TO 150.,

j

466124 . PLACE THE EPR SETPOINT CONTROL 907 CS-49 1
,

TO RAISE FOR 5 SEC.
.

SPRING RETURN TO OFF.

NO INDICATIONS CHANGE.
~

i466125 PLACE THE~EPR' POWER SWITCH IN ON.' 907 CS-MT-1

2-POSITION,' MAINTAINED CONTACTS
,

!

EPR SERVO POSITION INDICATION 907 EI-EPR
REMAINS 7Cr 100%.

EPR SETPOINT INDICATION-READS 907 EI-PLP
AT 1010'PSIG. '

466126 PLACE THE-EPR SETPOINT CONTROL 907' CS-49-.

. TO' LOWER .- !

'

EPR SETPOINT3 DECREASES TO 907- EI-PLP
910fPSIG AT 1 PSI /SEC. I

'

f466127. PLACE THE<EVEN NUMBERED BYPASS 923 CS-51A E'

VALVELTEST~ SELECTOR 1 SWITCH IN :
'

1

? POSITION 12. . j
_

,

s
.

a.. <
.- _ , ' , . . . ,

.. .. . . . . . _ _ . . . . , . . . . . _ -. . . . . .

-

.
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. CERTIFICATION SYSTEM TEST-
.

E TUNIT: -MILLSTONE UNIT 1
. DATE: September 12, 135

SYSTEM TITLE: TURBINE.AND: PRESSURE CONTROL- PAGE1 8
.TESTr INDEX. NUMBER ~: 18.1.13 REV: 0"-

TEST' TITLE: SYSTEM;STARTUP AND COLDLTESTING NE: 14660- ,

;

STEP . PROC EDURE/RESU L' PANEL .
. l.

.

.

TAG;:#' I t. . 7 t '
'

,

J

0
.6-POSITION, MAINTAINEDnCONTACTS'

466128- . PLACE-THE BYPASSDVALVE TEST ~ SWITCH ~ 923 CS-51C"7

INETEST'A.

SPRING RETURNETO NORMAL. j
NO INDICATIONS CHANGE.

466129' -RELEASE THE TEST SWITCH.

466130 -START THE AUXILIARY OIL PUMPS. 907 CS-95-

HYDRAULIC OIL ~ PRESSURE
INCREASES-TO ABOUT'195 PSIG.

TURB HYD OIL PRESS (NORM ABOVE' :-PPC-? .TUR705
,190 PSIG)

,o i

.TURB TRIP OVER1 SPEED (RESET -PPC- 'TGT702'
. HEN OIL PRESSURE.IS AVAILABLEW
THROUGH THE BACKUP ~OVERSPEED
GOVERNOR.) ;

466131 PLACE THE' CONDENSER * PRAY VALVE '923' CS-355
SWITCH IN OPEN. - ;

h3-POSITION, MAINTAINED'.

RED LIGHT INDICATES' VALVE OPEN. i

466132 PLACE THE CONDENSER SPRAY VALVE 1
SWITCH IN AUTO. !

VALVE CLOSES.
;

NOTE: IN THE FOLLOWING STEPS !

THE BYPASS VALVES.SHOULD STROKE !

OPEN IN-11-21-SEC, AND STROKE
'CLOSED IN 8-13 SEC.

.

, ,4,

''' ' + '.
,.u. . ~ . . . - - ..

- -. - .... . .- , . --.:,_ _. - . _ . ~
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C ER T I F I C A T. ION' - SYSTEM TEST. )

UNIT: MILLSTONE ~ UNIT 1-
. DATE: September!12 133

SYSTEM 2 TITLE: TURBINE AND PRESSUR? CONY 90L: :PAGE: 9 -

TEST INDEX4 NUMBER-: '8.1.13 REV: 0
TEST TITLE: SYSTEM' STARTUP AND COLD TEST' NG NE: 4660! ' '

,

i

.STEPf LPROCEDURE/ RESULT -PANEL TAG;# :INIT/C|
,

,

. -
,

- - -

4661331 PLACE-THE-BYPASS VALVE TEST SWITCH 923 , ,CS-51C . i
.

I N 'T E S TE A'.-.

VA'#2 LIGHTS INDICATd VALVE 923- CS-518-2. [
OPENS. i;

.

BYPASS' VALVE #2 POSITIONL 907 EI-BV-6- '

INCREASES TO 100%. -923: EI-BV-6A'

CONDENSER SPRAY VALVE.OPENSL 923- 'CS-355-

WHENEBV #2 OPEN LIGHT COMES ON.;

6661J4 RELEASE THE TEST SWITCH.

VALVE CLOSES, a

'

' CONDENSER SPRAY VALVE CLOSES. 923- CS-355
| - .

L 466135 PLACE THE EVEN NUMBERED BYPASSs 907 ,fCS-51A'
| VALVE TEST SELECTOR' SWITCH IN 1

POSITION'4 |

466136'' PLACE THE BvPASS VALVE TEST. SWITCH 923' CS-51C-
IN TEST'B'.

| NOTHING HAPPENS.. f
'466137 PLACE THE BYPASS VALVE TEST' SWITCH; 923- 'CS-51C

IN' TEST A.-

VA #41 LIGHTS. INDICATE VALVE 923 CS-518-4
"

OPENS. .

"TURBINELBYPASS VALVES OPEN/ LOAD : ANN' 9b5A2(~8-2),
-

',REJ BYPASS" ALARM |(ACTUATES)
l

TURBINE ~ BYPASS ~OPEN LOAD" REJECT. 915 5 90-12 2 A- l
''

BYPASS RPS RELAY OFF WHEN BV~-#4-
HAS OPENED 104. [

466138 PLACE.THE EVEN NUMBERED BYPASSN 907 CS-51A: t,

-VALVE TEST SELECTORcSWITCH<IN- >

i. a
'L,' ,. 5 ,,. - - . -
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CERTIFICATION-SYSTEMLTEST

UNIT':- -MILLSTONE! UNIT 1$
. .

. DATE: , September
. SYSTEM TITLE: -TURBINE.AND' PRESSURE;OONTROL PAGE: 1 CL

' 12, 13?|
'

i' TEST INDEX" NUMBER-: 8.1.'13
... REV: 0 :TEST TITLE: SYSTEM'STARTUP AND-COLD TESTING NE: 4660

<
'

3-
1 STEP : PROCEDURE / RESULT PANEL T AG # - INIT/ I

;

POSITION 6.

VA #6 LIGHTS" INDICATE' VALVE -: 9 2 3 J .CS-518-6.
~

OPENS. WHILE BVL#4 IS CLOSING. , ,,

TURBINE BYPASS OPEN-LOAD! REJECT 917. 590-1228.
EYPASS?RPS' RELAY OFF WHEN'BV #6 ANN' .905A2(8-2) 4,

,

'HAS OPENED'10%. - !

-TURBINE BYPASS-OPEN LOAD REJECT 9151 590-122AL
'

BYPASS. RPS RELAY ON: WHEN BV #4. . t
HAS CLOSED TO 105.

.466139 PLACE-THE EVEN-NUMBERED BYPASS- 907 -CS-51A
, VALVE TEST SELECTOR SWITCH IN
POSITION 8. '

d
L VA #8 LIGHTS INDICATE VALVE -923 CS-518-8' !
b OPENS. WHILE BV #6
| IS CLOSING.
|

TURBINE. BYPASS OPEN LOAD REJECT '917 590-122B
BYPASS RPS RELAY ON WHEN BV #6
HAS CLOSED TO 10%. |

466140 ' PLACE THE EVEN NUMBERED BYPASS 907 CS-51A-
VALv-E-TEST SELECTORLSWITCH IN
POSITION'10.

VA #10 LIGHTS INDICATE VALVE 923 CS-518-10- #

OPENS. WHILE BV #8 IS CLOSING.

BYPASS VALVES GREEN CLOSED 907 B'VS
INDICATING. LIGHT GOES OFF WHEN
BV:#10 IS FULLY OPEN.

'566141 RLLEASE THE BYPASS' VALVE TEST 923 CS-51C ,

SWITCH TO OFF.

VA #10 CLOSES.
i

o

'ns

, - ,e . . , ,- .,~,- ,- v w-
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-CERTIFICATION SYSTEM TEST-UNIT:

MILLSTONE-UNIT 11SYSTEM TITLE:
TESTDINDEX' NUMBER;:' TURBINE AND PRESSURE.fCONTROLDATE: September 12, i?'8.1. 13' PAGE: -11TEST-TITLE:

SYSTEM ~STARTUP AND COLD TESTING-
.

REV: 0-
NE: 4660

STEP
LPROCEDURE/ RESULT

~

'

PANEL TAG # INIT '

BYPASS VAL ES' GREEN CLOSED
INDICATINO LIGHT COMES|ON WHEN :907 BVS-

'

BV #10iSTARTS'TO CLOSE.466142.
PLACE THE EVEN NUMBERED BYPASS
. VALVE TEST: SELECTOR : SWITCH IN LOFF.907- CS-51A

466143
1 PLACE THE;OOD NUMBERED SYPASS'
VALVE" TEST SELECTOR SWITCH IN

;907-

1. - CS-51B CPOSITION
-

6-POSITION, MAINTAINED CONTACTS
,

666144
PLACE THE BYPASS VALVE TEST SWITCH-IN TEST B. 923: -CS-51C
VA #1

LIGHTS INDICATE VALVEOPENS.' 923 , CS-518-1

' INCREASES TO 100%. BYPASS VALVE #1 POSITION.
'

'

907' EI-BV-1
923 EI-BV-1A

CONDENSER SPRAY' VALVE OPENSWHEN BV'#1
OPEN LIGHT COMES ON.

923' -CS-355
>

BYPASS 1 VALVES RED INDICATING
,

LIGHT'COMES:ON WHEN'BV #1 907 'BVS
STARTS.TO OPEN.-

466145
RELEASELTHE TEST SWITCH.
VALVE CLOSES.

CONDENSER SPRAY; VALVE CLOSES.
923 CS-355

'

. BYPASS VALVES RED INDICATING
LIGHT GOES OFF WHEN BV.#1 .907 BVSISFULLY CLOSED.

'4661/6
PLACE THE ODO NUMBERED BYPASS

' ' VALVE' TEST SELECTOR SWITCH IN
.

907' CS-51BPOSITION 3.
i. .

. 1.
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_ CERTIFICATION SYSTEMLTEST

UNIT: MILLSTONE UNIT'1
. .DATE: Septembe' ' 12-, 135!r

LSYSTEM TITLE: TURBINE: AND PRESSURE. CONTROL. PAGEr 124 *

-TEST INDEX NUMBER : 8.1.13 -REV- .0 :jLTEST TI,TLE: 'SYSTEH STARTUP1AND COLD:. TESTING' NE: ''660:
T

i

STEP- PROCEDURE / RESULT PANEL . TAG # INIT/::.
t-

k466147 PLACE THE BYPASS VALVE TEST SWITCH 923 CS S1C:
IN TEST A. ,

NOTHING HAPPENS.
!

466148 PLACE:THE BYPASS VALVE TEST' SWITCH 923- CS-51C
IN TEST B..

VA #3 LIGHTS' INDICATE VALVE 923 CS-518-3
y OPENS. '

,

TURBINE: BYPASS OPEN LOAD REJECT 915- 590-122C
_.1BYPASS RPS RELAY OFF WHEN BV #3 ANN 905A2(8-2)

'HAS OPENED 10%.

466149 PLACE THE ODD NUMSERED' BYPASS 907 CS-518
VALVE TEST SELECTOR: SWITCH IN
POSITION 5. i

5VA,#5 LIGHTS INDICATE VALVE 923 LCS-518-5
OPENS. WHILE BV #3'IS CLOSING.

I

TURBINE BYPASS OPEN: LOAD' REJECT' '917 590-1220
BYPASS RPSLRELAY OFFLWHEN BV #$ ANN 905A2(8-2) i
HAS OPENED 105. '

TURBINE BYPASS OPEN LOAD REJECT 915 590-122C- |

BYPASS-RPS RELAY ON WHEN'BV #3
HAS CLOSED TO 104.

!-
L '466150 PLACE THE, ODD NUMBERED BYPASS 907 CS-51B |

VALVE : TEST SELECTOR SWITCH IN 1

: POSITION 7-

l

h'
. VA #7ELIGHTS INDICATE VALVE- 923 CS-518-7

OPENS.': WHILE BVE#5 IS' CLOSING.
>

TURBINE' BYPASS:OPEN LOAD REJECT 917 590-1220 -

BYPASS RPS RELAY ON WHEN BV #5
HAS. CLOSED TO 100. |

'466151 . PLACE THE' ODD. NUMBERED BYPASS 907 CS-518
.

. . - - + , +> , . - . ,. -.. - ,.,., -... ,..-...-. ..-..: ... . ,. , . .
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CERTIFICATION SYSTEM' TEST- '

UNIT: .MILLSTONEdNIT-.1 .
. D TE: September '2. 'O

SYSTEM-TITLE: TURBINEEAND PRESSURE CONTROL PAGE: 13
,

TEST ~INDEX NUMBER: : 1B .1. 13
, 'REV: 0'

TEST: TITLE! SYSTEMLSTARTOP'AND| COLD TESTING- - NE :- 4660 !

| STEP. PROCEDURE / RESULT- PANEL TAG # INIT6
*

1 - . . .

.

VALVEfTEST-SELECTOR SWITCH'IN ,

POSITION:9.

VA #9 LIGHTS INDICATE. VALVE. - 923 CS-518-97 4
#OPENS.:WHILE BV~#7.IS CLOSING.

~ '

466152 PLACE THE O00 NUMBERED 1 BYPASS 907 CS-518 -

VALVE 1 TEST SELECTOR SWITCH IN OFF. f.
,

i

t'

ENOTE: THE BYPASS VALVE. TESTING !
;

MECHANISM 1DOES NOT REQUIRE ANY
'

; TRIPS TO BE RESET.
;

466153 PLACE THE VACUUM-TRIP #1' RESET 907 CS-71
-SWITCH ~TO RESET,

a
AMBER RESET LIGHT COMES ON. 907' CS-71-1-

AMBER VACUUM TRIP LIGHT GOES 907 CS-71-2 1

OFF.

466154 RELEASE THE RESET SWITCH. 907 CS-71 ,

i

AMBER-RESET LIGHT GOES OFF. - 907:. CS-71-1

:466155 ATTEMPT TO LATCH AND OPEN'SV #2.

| VALVE.WILL NOT LATCH;

d66156 PLACE THE'EMERG GOVERNOR TRIP 907 CS-73
LTESTJSWITCH TO LOCKOUT.

AMBER LOCKOUT LIGHT COMES ON. 907 CS-73A

TURBINE EMERGENCY TRIP LOCKED -ANN- 907A1(2-7p.
L OUT (ACTUATES)

-466157 PLACE.THE EMERG GOVERNOR TRIP 907 .CS-73
TEST.-SWITCH TO RESET..-

RED TRIPPED-LIGHT GOES.0FF. 907 ETL

i }
L . . . . . _ _. . _w . _ .. . _ _ _
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' CERTIFICATION SYSTEM | TEST |
'

. UNIT: MILLSTONE UNIT 1
. iDATE: Septembe.152. 33

'
>

SYSTEM TITLE: TURBINE AND PRESSURE CONTROL- 'PAGE: ' 14 .
~ '

l

: TEST 'INDEX NUMBER - : . 8.1:.13 .REV:
* '

1 TEST TITLE: ' SYSTEM'STARTUP"AND COLD TESTING- NE: _
0g

=4660 t

STER PROCEDURE / RESULT. ' PANEL" -TAG # INITaO

; AMBERJ EMERG TRIP LIGH1 GOES- OFF - 907 CS-71-3- I
'

TURBINE:OVERSPEED TRIP (CLEARS)' --ANN- '907A1(1-5)
EMERG'SWCH TRIP (RESET)- -PPC- TGT700-

TURB~ TRIP OVERSPEED'(NORM) -PPC- TGT538-

INTERMEDIATE:STOP: VALVES.OPEN -923 EI-ISV-1 [
FULLY IN 10-12 SEC'. EI-ISV-2 4

,

EI-ISV-3 ..

EI-ISV-4 1

-

.
-

-

=iVALVE'INDICATINb LIGHTS SHOW- 923 CS-55-1- |

-

INTERMEDI AT E., THEN'-OPEN .- CS-55-2- r

CS-55-3'
CS-55-4 L

-!

REVERSE CURRENT VALVES OPEN'.
-923'- CS-405AHP, IP,.AND LIP HEATER

"CS-405B
CS-4068

,

STH, 9TH,;AND 11TH STAGE'XSTM- 923' ;LCV-1-9 '

I, TO-COND VALVES CLOSE. LCV-1-5 !
'

i- LCV-1-1J
r

TURBINE EMERGENCY OIL
. -ANN- 907A1(1-7)

; PRESSURE' TRIP (WILL NEVER
.

ACTUATE.'PS-23 DISCONNECTED'ON ,

CWD'70, REV. 11)
4

466158 PLACE THE.EMERG GOVERNOR' TRIP 907 CS-73
TEST SWITCH'TO TEST TRIP.

EMERG GOV TRIP (TRIP THEN RSET -PPC- TGT698
'

AS OIL TRIP PRESSURE INCREASES).
)

. NOTE: SINCE. TURBINE.IStNOT'NEAR'
RATED SPEED, THE TEST TRIP ;

WILL NOT ACTUATE THE EGT. - -,

t.

466159 PLACE.THE EMERG GOVT..NOR TRIP 907' CS-73 >

TEST SWITCH'TO OFF.

'

_ _ . . . _ _ _ _. - . . .-
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CERTIFICATION SYSTEM TEST.

UNIT: MILLSTONE UNIT '1
, DATE: September 12. *) i

SYSTEM TITLEi1 TURBINE'AND PRESSURE ~ CONTROL PAGE: :15.
TEST.INDEX NUMBER : 8.1.13: REV: 0
TEST-TITLE:- SYSTEM: STAR.TUPiAND? COLD ~ TESTING NE: 4660

i

STEP 1 PROCEDURE'RESULTJ PANEL . TAG W. LIN!L/

i

.i

'

LOCKOUT-: LIGHT-GOES 0FF. 907 CS-73A:
,

GREEN RESET' LIGHT COMES ON. 907 LVL-

466160 PLACE <THE!#2 TURBINE STOP< VALVE 907 CS-62
INTERNAL = BYPASS VALVE' SWITCH.TO. >

LOWER' SLOW OR FAST UNTIL~THE NOT 3
CLOSED LIGHT GOESf0FF. 1 ',;

GREEN UNLATCHED LIGHT GOES OFF.-

466161 PLACE 1THE #2 TURBINE;STOP VALVE- 907 CS-62 I

INTERNAL' BYPASS.VALVEoSWITCH TO' '

RAISE FAST.FOR 20 SEC. ;

I RED NOT CLOSEU LIGHT COMES ON
IMMEDIATELY. j
SV #2 POSITION INCREASES TO !
10% IN 20'SEC. t I

'STOP VALVELLIGHTSEINDICATE; 907 S'VS-..

! INTERMEDIATEJWHILE'ANY SV IS l

' INTERMEDIATE- .

.<

GREEN TRANSFER POINT LIGHT
COMES-ON'.

SV #2 POSITION INCRESES TO.100% I
L IN 14-18 SEC.

'
<

SV #1, 3.&'4 POSITION'-

''

INDICAT. IONS INCREASES TO'-100%
INr40 SEC. AS SOON AS SV #2

. OPENS TO.404.

' TURBINE STOP' VALVE 1 CLOSURE RPS. 915 590-1~24C N
RELAYS:ON WHEN SV #2 OPENS MORC 917 590-124F.
THAN'90s.

: TURBINE'STOP VALVE CLOSURE RPS 1915- '590-124A

\

. |
:

i |,
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CERTIFICATION' SYSTEM TEST-
[

. MILLSTONE UNIT 1- DATE: September 12,-193-

,

= UNIT:
.

SYSTEM TITLE:- TURBINE AND PRESSURE CONTROL . LPAGE: - 16- :

' TEST INDEX1 NUMBER ~: 8.1.13:
~

REV:J 0 !
'

.
,

-|T EST! TITL E : SYSTEM STARTUP AND COLD TESTING.. NE": '4660~ '

. .

STEP . PROCEDURE / RESULT- PANEL TAG'# INIT/C
:

m . !

'

.. RELAYS'ON WHEN'SV'#1, 3 AND 4- - 590-124E .l.
. .

.

.

.

-OPEN MORE THAN 90s.'(DETAILED 590-124G'
. LOGIC,TO~BE CHECKED LATER.) . 917

'

590-1248,
:

590-124D *

h' 590-124Hi

TURBINE STOP VALVE: CLOSURE ANN- 905A2(6-4)-

( CL EARS ~) - -

:

L 466162 . PLACE THE! EXHAUST-HOOD' SPRAY 907- CS-85A 'i
: VALVE SWITCH IN AUTO.

RED LIGHT COMES ON INDI'CATING
-PRESSURE TL ''E SPRAY HEADER.

,

t

L TURBINE EXHAUST HOOD WATER
!- SPRAY OPERATING (ACTUATES)

. 907A1(3-2) {ANN--

L - !
.

. .

, 4466163 PLACE THE LOAD LIMIT' MOTOR SWITCH 907- CS-61 3

TO LOWER. I
-

LATCHED LIGHT COMES ON AFTER 907 CS-61-1
.10 SEC.

466164 RUN BYPASS VALVE OPENING JACK ALL
THE WAY UP.

t

'466165 PLACE THE. LOAD LIMIT MOTOR. SWITCH
TO RAISE.

t

L LOAD: LIMIT. INCREASES TO 1005 IN 907; EI-LL
| 30--SEC.

-INTERCEPT VALVES BEGIN-TO OPEN. 907 IVS
IMMEDIATELY AND ARE FULLY OPEN' -j

l 'WHEN LOAD LIMIT REACHES 324. ;

1

INTERCEPT VALVE POSITION METERS- 923 EI-IV-1 _|.

RESPOND. EI-I-2 i'

SI-IV-3 "

'il - I V- 4

.
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n CERTIFICATION SYSTEM TEST'

i

UNIT: MILLSTONE UNIT-1: DATE: September 12, 19i
SYSTEM TITLE: LTURBINE AND PRESSURE. CONTROL - ~ PAGE: 17 *

TESTTINDEX NUMBER : 8 , 1 .'1 3' .
. .

REV: 0
| . TEST TITLE:. SYSTEM.STARTUP-AND: COLD-TESTINGL NE: 4660

,

:
,;. .

STEP PROCEDURE / RESULT ' PANEL TAG # INIT/

!
:

INTERCEPT VALVE. POSITION-LIGHTS 923 CS-66-1#
RESPOND. CS-66-2-

CS-67-3'.
CS-67-4

CONTROL' VALVE?#11 BEGINS TO 923 EI-CV-1' f
OPEN AT~214 LOAD LIMIT AND'IS'
FULLY OPEN AT 984 LOAD. LIMIT. 4

|

l' . LOAD LIMIT /VLVS CLOSED LIGHT' 907J CS-61-2
( GOES OFF. -

i-
'

CONTROL VALVE #2 BEGINS TO 923 EI-CV-2
OPEN AT 24% LOAD LIMIT'AND IS- ,

| FULLY OPEN-AT 98%1 LOAD LIMIT.
,

CONTROL VALVE #3 BEGINS TO 923- .EI-CV-3
.OPEN AT 24% LOAD LIMIT AND'IS
FULLY'OPEN AT.985.LGAD LIMIT..

,

CONTROL VALVE #4 BEGINS TO 923' EI-CV-4' '

OPEN'AT 24% LOAOcLIMIT AND IS.
|= FULLY'OPEN AT 985 LOAD LIMIT.. !

EXHAUST HOOD SPRAY FLOW 907 CS-85A
INDICATING LIGHT GOES OFF ABOVE t

15% CONTROL VALVE POSITION.

TURBINE EXHAUST HOOD WATER '-ANN - 907A1(3-2)" ;

SPRAY OPERATING (CLEARS)
'

.466166 LCLOSE THE CONTROL' VALVES WITH 907 CS-61
THE LOAD LIMIT MOTOR 1 SWITCH. '

E

466167 RUNoBYPASS VLV OPENING JACK =
,

;BACK.-TO O.

466168 PLACE THE VACUUM' TRIP #2 RESET 907 CS-72 I
-

SWITCH TO' RESET. c

SPRING RETURN TO OFF.
,

z ,

!l' . a _ , ._ _ _ , . . . . - . _ - . ~ . . . . _ . . . . _ . . . . _ _ _ . . . . . _ . . ._ . . . . - . . . . . . . . . . . . . ~ . _ _ _ . . . . -
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CERTIFICATION SYSTEM TEST;

,

,
..

. -L
! UNIT: MILLSTONE UNIT 1 OATE: September 12, 198'|

SYSTEM TITLE: TURBINE AND PRESSURE CONTROL PAGE: 18 '

TEST INDEX' NUMBER : ;8.1.13
. REV: 0 :

TEST TITLE: SYSTEM ~STARTUP AND COLD TESTING NE: 4660 [

)
STEP- PROCEDURE / RESULT- PANEL . TAG # INIT/Dj

j

.,

'

AMBER RESET LIGHT'COMES ON. 907 CS-72-1

AMBER VACUUM TRIP LIGHT GOES- 907 CS-72-3
OFF.

,

>466169 RELEASE THE RESET SWITCH. 907- CS-72
i

1

AMBER RESET: LIGHT GOES OFF. 907 CS-72-1 5
4

466170 PLACE THE BYPASS VALVE OPENING 907 CS-63
JACK SWITCH TO RAISE.

METER INDICATES JACK: POSITION.- 907- EI-BOJ

BYPASS VALVE POSITION RECORDER 907 R49
FOLLOWS JACK POSITION.

TURBINE. BYPASS VALVES OPEN -ANN- 907A2(3-5) 1
(ACTUATES WHEN RECORDER EXCEEDS l
20%.)

BYPASS VALVES OPEN IN NUMERICAL 0
SEQUENCE, EACH REACHING. FULL
OPEN AT: 10NLINTERVALS.-

BYPASS VALVE #1 POSITION -907 EI-SV-1 |
. INCREASES TO.985, THEN-#2 EI-BV-6
POSITION BEGINS INCREASING. 923 EI-SV-1A

EI-BV-6A

BYPASS VALVES. INDICATING-LIGHTS 907 BVS
INDICATE INTERMEDIATE WHEN #1:

BEGINS TO OPEN. ANDLFULL:OPEN
|

[ -WHEN #10 REACHES FULL'OPEN.

466171 PRESS.BOTH VACUUM TRIP #2' BUTTONS. 907 PB-58A
PB-58B

I

AMBER VACUUM TRIP LIGHT COMES 907 CS-72-3
ON WHEN BOTH ARE PRESSED. .;

MAIN TRIP SLND 2 (TRIP AS LONG -PPC- TGT694
|
1.

.__ _____ __ __ . . _ , . _ __ _ _ _ . . . _ _ _
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CERTIFICATION SYSTEM TEST
|
|

. UNIT: MILLSTONE UNIT 1-
. . DATE: September 12, 19si

SYSTEM TITLE: . TURBINE AND PRESSURE CONTROL PAGE: 19 I
TEST INDEX NUMBER : 8.1.13 REV: 0 I

>

TEST TITLE: SYSTEM STARTUP AND COLD TESTING NE: 4660
|

STEP PROCEDURE /RESOLT. PANEL TAG # INIT/C

1

AS BOTH BUTTONS-ARE. PRESSED'. ;,

ALL BYPASS VALVES CLOSE RAPIDLY
IN REVERSE NUMERICAL-SEQUENCE.
BYPASS VALVE POSITION RECORDER 4 ,

INDICATES CLOSED FASTER THAN-
THE VALVES THEksdLVES.

'.
_

466171 CLOSE THE BYPASS VALVE OPENING 907 CS-63
JACK. j

L

i

!

L -*-* * END OF TEST 466100 * * *
,

'
|
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ATTACHMENT 8.1
,

Millstone'l System Test Index ' .t
'

'

8.1.1 Automatic Pressure System Test

8.1.2 Augmented Off Gas System' Test
,

8.1.3 Condensate /reedwater System Test

8.1.4_ Circulating Water System Test >

~8.1.5 Control. Rod' Drive System Test
4

8.1.6 . Core, Spray System. Test ,

'

8.1.7 - Containment /HVAC' System Test

8.1.8 ' Electrical Distribution System. Test
'

8.1.9 Electrical Generation System Test

8.1.10 - Instrument / Service Air; System Test !

8.1.11 - Low Pressure Coolant Injection System Test !

8.1.12 Main. Steam System Test

8.~1.13 Nuclear Instrumentation System Test i

8.1.14 Radiation Monitor 1 System Test j

L 8.1.15 Reactor' Building Closed Cooling Water System Test. /
l

8.1.16 - Reactor Recirculation System Test

| 8.1.17' Reactor Water Cleanup SystemLTest

8.1.18 Service Water System -Test-

8.1.19 Standby Liquid. Control System Test

-8.1.20 Shutdown Cooling Sy: em Test- !

8.1.21 Turbine System Test

8.1.22 Turbine Building closed Cooling Water System-Test
'

8.1.23 Turbine Building Secondary Closed cooling Water
System Test>

8.1.24 Waste Disposal-System

3.1.25 Reactor Protection System Test /\ /
I

I

8.1.26 Reactor Core System Test

Rev.: '3
Date: 5/23/90

NSEM-4.01 Pages.-8 ''-1 of 1
,
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SYSTEM TEST ABSTRACTS +<
,

1. . Automatic Pressure Relief System Test ;

The Automatic Pressure Relief System Test'was performed in.

July,.1988.

The Automatic Pressure Relief (APR). System is. designed to' ;

provide a backup method of rapidly reducing plant pressure-
during a small break'1oss of coolant accident. Reactor
' system depressurization.and core cooling.is'normally'
accomplished under these conditions by the;reedwater Coolanto

Injection System.= In the event - that'the reedwater Coolant'
Injection System fails, the APR System opens selected safety;
relief = valves (SRVs) to rapidly depressurize:thelreactor
plant to within the injection pressure range of'the-Core
Spray and Low Pressure Coolant Injection Systems'.7g

.

The following areas were tested:

o Annunciators associated with'APR were-verified to alarm !
at their correct setpoint.

o Remote functions associated with APR were verified to
work correctly,

o All control board hardware associated-with!APR'was
cycled to verify proper operation (i.e., valve
handswitches, controllers, pushbuttons, etc.).'

Data.used to support this test was'obtained from P&ID's, i

electrical drawings, Plant Surveillance. Data and/ Annunciator-
Setpoints from plant procedures.

t

No-deficiencies were-identified.
,

2. Augmented Off-Gas System Test

The-Augmented Off-Gas System-Test was:performedlin March,
1989,

t

The Augmented Off-Gas (AOG) System recombines' hydrogen and-
oxygen =removedJfrom the main condenser (off-gas),tand reduces
the' amounts of radiation ~ contained-in the gases released at
the plant stack.

L

i

'

L
1-

:

-- . - _ . .
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Off-gas may be-discharged to the plant stack'through the
30-minute holdup line and the off-gas filters. When the AOG
System is in operation, off-gas passes from the air ejectors
through the recombiner and xenon-krypton subsystems before- '

entering the stack.-

iHydrogen'and oxygen are present in the main condensers- i

because-of the decomposition of water under the. influence of
;radiation'in the reactor. core. This process is called !

radiolysis. The-gases are~ entrained-with the steam. leaving. I

the reactor vessel and concentrate in~the main- ndenser as,
non-condensibles. Recombination reduces total T ;-gas. flow, i

through the holdup line|and reduces ~the probability of a
damaging hydrogen-oxygen recombination fire or' explosion in-
the Off-Gas System.'

3

Xenon and krypton, usually present.in the off-gas in trace
amounts, are gases produced by fission. They may.come fromfission in uranium impurities near the surface of the fuel.
clad, or may escape from'the fuel,through' pinhole leaks in
the clad. J

. Xenon and krypton decay to radioactive cesium and rubidium,
!two particulates which tend to concentrate in the body. :Removal of xenon and krypton contribute to the Millstone !Station's goal of reducing: radioactive releases to as low as

practical.

The~following areas were tested:
1

:

Annunciators. associated with AOG were checked for propero '

alarm setpoints,
i

o All remote functions associated with AOG-were' checked. l
All. control board hardware associated with AOG wereo
cycled, such as valve handswitches,-controllers, reset
pushbuttons, etc.

iAOG-flowpaths through various. component and heat ;
o

exchanger combinations were checked.
|

AOG system. pumps were stopped and started to verify.o
interlocks. "

io AOG valve stroke times-were verified.
>

5

|

2

-
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Data used'to support this test was obta'ined from P&ID's,
electrical' drawings, plant surveillance data and' annunciator-

setpoints-from plant-procedures.

Thirty deficiencies were identified in'this testing. One DR
has been resolved.

.

|

| The following 29 SDC's will be resolved ~by June 30,.1992:

89-1-0118 89-1-0120 89-1-0121' 89-1-0122 89-1-0123
| 89-1-0124 89-1-0125 89-1-0126- 89-1-0127 89-1-0128

89-1-0129 89-1-0130 89-1-0131 89-1-0133 89-1-0134
89-1-0135 89-1-0136 89-1-0138 89-1-0139 89-1-0140~
89-1-0141- 89-1-0142 89-1-0143 89-1-0144 89-1-0146
89-1-0147 89-1-0149 89-1-0150. 89-1-0152

3. Condensate /reedwater System Test-

The Condensate /reedwater System Test was performed in June, i

1988.

The condensate (CN) System is an open-loop system that
supplies-heated, demineralized water to the-FeedwaterLSystem.
Condensed turbine exhaust steam, supplemented by. makeup water

,

from the condensate storage tank.(CST), is pumped by the-
condensate pumps from the main condenser hotwells through
demineralizers. The condensate booster pumps take.a. suction
on the demineralizers and pump _the water through feedwater
heaters, where it is heated by extraction steam. From7the
feedwater heaters,' condensate is delivered to the feedwater
pump suction header. The-condensate System =also supplies
coolingLand seal water to miscellaneous equipment.

The Feedwater (FW) System is an open-loop system that-
supplies heated water to the reactor vessel for' steam
generation. Condensed turbine exhaust steam is purified and
preheated by the Condensate System-and delivered to the
suctionlof the reactor feed pumps. The feed pumps supply the
head necessarynto route the water.through feedwater

| regulating 1 valves which control the' flow rate, feedwater
heaters which further heat the water, and intoLthe reactor
vessel. The Feedwater System is also used in conjunction
with~the Feedwater Coolant Injection (FWCI) System to. provide
core cooling under post-accident conditions.

!

.

3
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The.following areas were tested:

o Annunciators associated with the' Condensate /reedwater 5

System.were checked for proper alarm'setpoints.-

1 o. All remote functions associated with the
.Condansate/Facdwater Systems were checked.

~

.o All control board hardware associated with.the
Condensate /Feedwater System were cycled, such'asivalve-
handswitches,-controllers, reset pushbuttons, etc.

'

~

o with the condensate and reed Water System iritial'ly out-
of service, the both systems were' started up. ,

.o Stroke times of safety.related. valves were' checked.

-o The Short Recycle flowpath was verified along with
condenser vacuum capabilities.

o .At 50%. power, proper operation of Heater Drain Pumps and
valves were verified.

o At.1000 power, Loss of TBCCW was tested'for proper
effects.on the RFP's,

i

o During LNP malfunction, the FWCI. start logic was-tested i

and found'to be satisfactory.
;

| Data used to support this test was obtained from P&ID's,
electrical drawings, plant surveillance data and annunciator
setpoints from plant procedures.- Two deficiencies were
-identified. The following SDC's address these' deficiencies
and will be resolved by June 30,-1992.

88-1-0069 88-1-0083

<

;4. Circulating Water System Test

The Circulating Water System Test'was performed <in July,
1988.

i

The circulating Water (CW) System supplies cooling water;to-
the main condensers to condense' main turbine bypass steam or
exhaust steam.

t

4
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| The'followingJareas were tested: *

o Annunciators associated with Cire Water System were . ,

verified to| alarm at the correct setpoint,

o All control board hardware associated with the Cire-
Water System was cycled, i.e., valve handswitches,--pump
handswitches, etc. r

| All pump and valve' interlocks associated w"ith the Circ-o
l Water System were tested.

o At power, all 4 Circ Pumps were cycled, all 4 water
boxes were. sequentially isolated, vented and backwashed..

'

o' At 100% power, the following was tested: condenser
vacuum relationship to the number of running Circ ~ Water :

Pumps, Traveling Screen System response,_ Screen Wash
System response, sensitivity to sea water temperature
and proper operation of the Vacuum Priming System.. ,

o All remote f'Inctions associated with the Cire Water
System were-tested.

Data used to support this test was obtained from P&ID's,
electrical drawings-and annunciator setpoints from plant-

.

procedures. No deficiencies currently exist. (
,

5. Control Rod Drive System Test i

The Control. Rod Drive System Test was performed in July,~
'4
:i1988.

.- t

Reactor core reactivity and oower level are normally
controlled by positioning control rods in the reactor' core
using the Control Rod Drive (CRD): System, or by-changing-flow
through the reactor core using the Reactor Recirculation'
Speed Control System. Control rods are-generally--used to:

o control reactor power between the shutdown condition.and
the flow control power operating _ region.-

,

o -Shape core flux patterns.

o compensate for fuel burnup over core life, and

o Rapidly shut down (scram) the reactor under emergency
conditions. (

,

5

u

Ilr - - . . . 4



. .

!

L

|

h '

L The CRD System is comprised of three subsystems: the control
L rod blade, the control rod. drive mechanism, and the control

Rod Drive-Hydraulic Supply System (CRDHS). Neutron absorbine
material is housed in the control rod blade which is
positioned in the reactor core-by the control rod drive !

mechanism. .The control rod drive mechanism is a piston and !
cylinder arrangement which converts the drive water pressure '

supplied by the CRDHS into'the mechanical energy required to i

-insert and withdraw the control rod,

i
The following areas were tested:

e Annunciators associated with CRD were. verified to alarm
at their correct setpoints.

o Drive water functions associated 1with CRD were verified
to work correctly..

o Remote functions associated with CRD were verified to
operate correctly,

o All control board hardware associated.with CRD was. |
cycled to verify proper operation (i.e., handswitches, i
pushbuttons, etc.). !

o All rods were moved to verify proper operation,
indications and alarms,

o All flowpaths associated with CRD were verified to be
|

Correct.

Lata used to support this test was.obtained from P&ID's and
electrical drawings. Setpoints'for CRD and associated
annunciators are from plant procedures.

No deficiencies currently exist.

6. Core Spray System Test

The core Spray System Test was performed in April, 1988.
4

The Core Spray (CS) System is an Emergency Core Cooling
System that provides-cooling water to the core during a loss
of Coolant accident (LOCA) to remove heat and make up for
coolant losses. The CS System is a-low pressure system
designed to cool the reactor core by' direct. impingement of

ihigh-density spray-following~ reactor vessel depressurization. '

l
:
1

1
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The following areas were tested: ;

o Annunciators associated with CS were verified-to alarm
at their correct setpoints. r

o -Remote functions associated with CS vere verified to
work correctly. ,

o All control-board hardware associated with the CS was
cycled to verify proper operation (i.e., valve :
handswitches,-controllers, pushbuttons, etc.').

~

.o Stroke' times of safety related valves were checked.
.

o 'CS~flowpaths through various pump / heat"exchangers '

combinations were verified. ,
,

o CS pumps were stopped and started to verify interlocks.

Data used to support this test was obtained'from P&ID's, j

electrical drawings, plant surveillance data and annunciatorE
setpoints from plant procedures.

No deficiencies'were identified.

'7. Containment /HVAC System-

The Containment /HVAC System Test was performed in August,
1988.

IThe plant Heating, Ventilation and Air Conditioning (HVAC)
System consists of a series of supply, exhaust-and-transfer .jfans with their connecting ducts and dampers which control
the environment inside the Unit 1 buildings.

The Standby Gas Treatment (SBGT) System isLan emergency:
ventilation system consisting of.two redundant flowpaths used
to ventilate the drywell or reactor building.- The; system
utilizes carbon = filters and HEPA filters in the exhaust a

flowpath. !

The=following areas were tested: |
2

o Annunciators associated with the Containment /HVAC System
'

were verified.to alarm at their correct-setpoints.J

o Remote functions associated with the Containment /HVAC 1
7ystem were verified to operate correctly. !

o Drywell cooling fans;were verified to operate properly.
?

!

7
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i
o Standby Gas Treatment (SBGT)LSystem was verified to -

|operate properly.

lThe Drywell was purged via SBGT bygusing the available- i
o

flowpaths..
'

~1-

various miscellaneous HVAC 'f aas were ' run to verify- lo
proper operation, i

o All control board' hardware-associated with the
-Containment /HVAC System was cycled to verify-proper 1

!

operation-(i.e., valve handswitches, controllers,
pushbuttons, etc.)'.

Data used to support this test was'obtained from P&ID's,
ielectrical drawings, plant surveillance data and annunciator' j

setpoints from-plant procedures. M

!Five deficiencies currently exist on'this system test.
!

-The following SDC's address.these deficiencies and they will; jbe resolved bycJune 30, 1992:
i88-1-0112 '88-1-0104 88-1-0106 88-1-0107- 88-1-0116
,

8. Electrictl Distribution System Test

The-Electrical Distribution System Test was performed in
July, 1988.

This test includes the AC 34 5 KV, . 4'.16 10/, 48017 and 120 Volt !(AC and DC) Distribution Systems.- Some480 V and 120 Volt (AC and DC) busses ar:of the AC. 4.16 107,e safety related.

The following areas were tested:

Annunciators associated 1with'the Electrical Distributiono
~ dSystem were verified to alarm at the correct setpoint. ;

o Remote functions associated with the Electrical-
- )

i

Distribution System were verified to operate correctly.
-o .All control board hardware associated with the

-.Electrical ~ Distribution 1 System was cycled to verify
proper operation (-i.e., breaker handswitches).
480 Volt buses were cross tied to verify correcto
response.

1

8
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o 4160 Volt buses were tested to^ ensure that they could be
fed from the NSST and the RSST-.

o Verify that on a reactor trip the normal fast transfer
L occurs correctly for the Normal Station Service

Transformer-(NSST) to the Reserve Station Service
Transformer (RSST).

o verify electrical. breaker interlocks.

o ~ Verify NSST/RSST indication on the control-boards,

o verify non vital 120 volt transfer switches.

o verify DC battery charger operation (125 VDC).

Data used to support this test was obtained from P&ID's,
electrical drawings and annunciator setpoints from plant
procedures.

.Three deficiencies identified in this test now exist.
' 1

The following SDC's address these deficiencies and will be
; resolved by June 30, 1992.

88-1-0132 88-1-129 88-1-0136

9. Electrical Generation System' Test
,

The Electrical Generation System Test,was performed in March,
1988.

The Diesel-Generator (D/G) is one of the onsite emergency ..
power supplies. The D/G automatically' starts during selected-
accident conditions to provide emergency. electrical power to
selected electrical buses and associated. equipment.

E The D/G and its auxiliary systems are self-contained, and. '

capable of functioning regardless of reactor plant
conditions.

The Gas Turbine Generator (GTG) is the other onsite emergency ,

| power supply. The GTG automatically-starts during selected i

j accident conditions to provide emergency electrical power to '

selected electrical. buses and associated equipment.'

The GTG and its auxiliary systems are self-contained,-and I

capable of functioning regardless of reactor plant-status.i

,

L

9
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The following areasLwere tested:
1

| o Annunciators ass'ociated with the' Electrical Generation
. Systems-were verified to' alarm at their correct
setpoints.

o Remote functions associated with the-Electrical
Generation Systems were verified to work correctly.

o All control board. hardware associated with the ,

Electrical Generation Systems were cycled to verify |
proper 1 operation (i.e., breaker-handswitches, '

pushbuttons, etc.).

o The diesel generator was started and paralleled to its
emergency bus and emergency shutdown performed, i,

o The diesel generator was tested to carry its respective
emergency bus, with, loads started and stopped to verify
proper LOAD / VAR response,

o The gas turbine was started.and-paralleled.to its .;
emergency bus and emergency' shutdown performed.

The gas turbine.was tested.while carrying its emergency
~

o
buses, with loads started and stopped to verify proper
LOAD / VAR response,

o A Loss of Normal Power (LNP) was initiated to. test
proper diesel and gas' turbine performance,

various electrical' faults wereLtested to verify diesel-o
generator and gas turbine logic.

!
,

o The Main Generator. Hydrogen Seal Oil System was tested.' |

o At 8% power, the' main generator was " synchronized".to
the grid.

.

i

o At-100% power,smain generator controls were tested and a
manual trip performed to verify correct response.

Data used to support'this. test =was obtained from P&ID's', and !

electrical drawings; annunciator setpoints were from plant
procedures.

,

No deficiencies currently exist.

,

10
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10. Instrument / Service Air System Test '

The Instrument / Service Air _ System-Test'was performed in
March', 1988.

;

The Plant Air System consists of-the Instrument Air and
Station' Air Subsystems. -The Plant Air System is divided into-

two major air headers whien can be supplied from air
compressors in either subsystem. The instrument' air header
. supplies air to' instrumentation and control-devices and-the i

station air header supplies the remainder of the plant's air
services,

,

The following areas were; tested at 100% power:

o Annunciators' associated,with the Instrument and Stati'on
Air System were verified to alarm at'their correct
setpoints, e

o Remote functions associated with the Instrument and
Station Air Systems were verified to work correctly.

o All control boerd hardware associated with the- -

Instrument Air and Station. Air System was. Cycled to
verify proper operation (i.e., valve-handswitches,
etc.).

o Normal and_ abnormal flowpaths were tested. I

o All air compressors were started and st'opped to verify I-proper loading and unloading sequences. I

The Unit 1 to Unit 2 cross-t'ie capability was tested.o

Alternate cooling supplies to-air compressors were'o '

tested..
y

o. Power supplies to the air compressors were tested.

Data used to support this test was obtained1from P&ID's, and i
electrical drawings; annunciator setpoints-were from plant
procedures.

.No deficiencies currently exist.

11. Low Pressure; Coolant Injection
'1The' Low Pressure Coolant Injection-System Test'was<perfo'rmed j

in May, 1988.

i_
l 11 :

L

| 1

L
lL
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The Low Pressure Coolant Injection-(LPCI) System provides d
high-volume emergency make-up to the reactor vessel in~the j
event of a loss of coolant acciden t , ( LOCA):. - The-LPCI-and

!
Emergency Service Water systems together constitute the i

Containment' Cooling Subsystem.. The LPCI; System uses electric '

motor-driven' pumps to transfer. water from'the suppression .
pool or condensate storage: tank to the reactor vessel or-the :

containment spray headers., i

The following areas were tested: )
i

o Annunciators associated with LPCI wereyverified to. alarm
,

| at their correct setpoints.
'

|
~

lo Remote functions associatedLwith LPCI were verified'to
| work correctly. :L

-!
o All control board hardware associated with LPCI were

cycled to verify proper operation (i.e., valve '

handswitches, controllers, pushbuttons, etc.).

., o Stroke times of safety related. valves were: checked.. . ' 't
1

t

o LPCI flowpaths through various. pump / heat exchangers
combinations were checked.. 1

,
'

, o LPCI pumps were stopped and started to ve'rify
interlocks.

]
Data used to support this test'was obtained'from P&ID's,
electrical drawings, plant surveillance data; annunciator. i

setpoints were from plant-procedures. !

-r
one: deficiency exists at this time. This.' deficiency is

"
1

addressed by SDC 88-1-0064 and will be~ resolved by June'30,
1992.

12.' Main Steam System Test

The Main Steam System Test was performed in April, 1988.

The Main Steam-(MS) System-transports the steam produced ~~in:
,

the reactor-pressure vessel to the main' turbine generator and
support auxiliaries. The MS System!also protects-the reactor.
vessel-from over-pressurization through a series of relief

'

valve actuations during abnormal plant conditions.

12 3
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The following' areas were tested: ;

i

o Annunciators associated with main steam were verified to,

*

alarm at their. correct setpoints.

o Remote functions' associated with' main steam were
*

verified for proper operation.
,

I, o All control boa;4 hardware associated with main steam
was cycled' to vs' u y prope r operation (i .e. , valve
handswitches, cora t olle r s , reset pushbuttons, etc.).

o Normal and abnormal flowpaths were tested.
I

Data'used to nupport this. test was obtained.from P&ID's,
electrical drawings, and plant > surveillance data; annunciator
setpoints were from plant procedures. !

. No deficiencies were. identified.
. .

13. Nuclear Instrumentation System Test-

The Nuclear Instrumentation System Test was performed in
March, 1988.

g

The Source Range-Monitor (SRM) System provides indication of
'

neutron count rate and reactor period during'startup,
..

shutdown and refueling-operations. The system consists of-
L four independant channels of instrumentation, each consisting

.

;: of a movable in-core detector and associated detector drives, '

process instrumentationi interlocks, and. controls. Rod
blocks,are-initiated.by the-SRM Systemcto prevent outward-
control rod mction when1the ability of'the. system to-detect
and display neutron' flux level is degraded. . I

The Intermediate Range' Monitoring (IRM) System is used-to
provide neutron flux 1 signals'for monitoring and protection-
during reactor startup and shutdown. The IRM System provides ,

protective trips (rod blocks and scrams) in: order to protect !

against rapid . increases in- reactor power which might
otherwise cause fuel' damage.- The IRM; System also=provides a
means to allow ~ complete withdrawal of'the'IRM~ detectors from''

the core when IRMs are not required. .

The LocalwPower Range Monitor (LPRM) . System detects the local
~

neutron flux within the' core and provides' indication for the
-operator and inputs to the rod ~ block monitors, the average- !
power' range monitors, and.the plant process: computer.

131
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The,followingfareas were tested: ]
i

J

L Annunciators associated with the Nuclear ~ Instrumentationo
l System were verified to alarm at their correct
'

setpoints.

O Remote functions associated with'the Nuclear: ,

. Instrumentation System were verified to work correctly.
'

ts All control board hardware associated with the Nuclear
Instrumentation System was cycled to verify proper 1
operation (i.e., handswitches, pushbuttons, etc.).

o All intermediate range monitors were verified to' work
correctly,

o- All' source range monitors were verified to work
correctly.

'

o All local power range monitors were. verified to-work-
correctly.

,

.4
Data used to support this test was obtained from electrical ? i

o

drawings and annunciator setpcints from plant procedures.

No deficiencies currently exist. !
~

.
'

14. Radiation Monitoring System Test

The Radiation Monitoring System Test was performed in July,-
1988.

;

The Area-Radiation Monitoring (ARM) System measures < gamma
radiation levels in various areas of the plant, indicates
these levels in the control room, and alarms when= radiation
exceeds preset levels. In selected cases, local auxiliary
units with radiation' level indicators and visual'and/or
audible alarms are provided to warn people in associated !

areas.

The Process Radiation Monitoring (PRM) System monitors
systems whose effluents are normally radioactive-and systems
that have the potential for radioactive release. The'PRM

L Systennalso furnishes information regarding radioactivity-
L levels in=the monitored systems to-assist in maintaining

'

radiation levels as low as practicable and to verify
compliance with applicable regulations for the: containment,
control and release.of radioactive liquids, gases, and I

particulates'generateo as a result of normal or emergency, '

operations of the plant.
.

;

14
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The following areas were tested at 100% power: 1

Annunciators associated with the Radiation Monitoringo
System ~were verified:to alarm at their correct
setpoints,

o Remote functions associated with the Radiation
Monitoring System were verified to work correctly.-

o All control board hardware associated'with the' Radiation |Monitoring System was cycled to verify proper operation |(i.e., handswitches, pushbuttons, etc.).-
|

o All Process Radiation' Monitors were verified to work
correctly,

i

o All Area Radiation Monitors were verified to work
.

correctly.- j

Data used to support this test was obtained from P&ID's,
electrical drawings, and annunciator setpoints from plant 7procedures,

e

No deficiencies currently exist.

15. Reactor Building Closed Cooling' Water (RBCCW)-System

The RBCCW System Test was performed in June, 1988. !

The Reactor Building Closed Cooling Water System-(RBCCW)|is a
closed loop system which.provides relatively pure, ,

oxygen-free cooling water to equipment' located in the reactor '

building. The RBCCW System-transfers heat removed from
equipment to the Service Water' System via the RBCCW heat
exchangers.

The following areas were tested:
i

o Annunciators associated with RBCCW were verified to
alarm at the-correct setpoints, j

o All control board hardware associated with the RBCCW
System were cycled, i.e., valve handswitches, pump
handswitches, etc;.

!

!

}

l
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.At 100% power,1the following wereEtested: j
. !

-

o RBCCW pumps were stopped'andistarted to' verify
interlocks.

o RBCCW flowpaths through various-pumps / heat. exchanger
combinations were checked.. -

o Heat loads on.each RBCCW header were-checked, such as
shutdown cooling. heat exchangers, RWCU Non-Regen-HX's,
and Reactor RecircEPump" Coolers.

7

o Remote funct' ions. associated with the RBCCW System were
verified to work correctly. !

~

Data'used to support this testLwas obtained from P&ID's and
electrical drawings; annunciator setpoints from plant

Iprocedures and plant' surveillance data.

'No deficiencies currentlyLexist.

16. Reactor Recirculation System Test

The Reactor Recirculation-System Test was performed in MarcN, i

1988. '

The Reactor Recirculation (RR) System provides a variable
forced circulation of water.through the reactor core, e

allowing a higher power leve11to be achieved than with
natural circulation alone. ''The Reactor Recirculation, System,

. in conjunction-with the Reactor! Recirculation Speed' Control-
I (RRSC) System, provides a means of controlling reactor power [

over a limited range'by adjusting the' flow'of coolant through i
the reactor core. Changing: core-flow:providesLreasonably- - ;

fast control of overall reactor power. i

The Reactor Recirculation.(RR)' System pro'vides. forced I

recirculation'through the reactor' core, providing" increased
power density. The two RR~ pumps _are: driven by motor-generator
sets, each consisting of constant speed motor, a hydraulic j
coupler, and a variable speed generator. The RR Speed
control System uses operator-initiated' pump = speed demand
signals to control the positions _of hydraulic coupler scoop ':

tubes, and thus generator and RRLpump speeds.

The following areas were tested:'i '

~

o Annunciators- associated-with lut were verified to alarm
.

at their correct.setpoints.
-

!

16
,

- - - ., , ,, . , , - , ._ ,n , ,. ,-.-,s ,,-,,.,_,.~,r...- , .-- -. rn.,



_ _ _ _ _ _ _ _ --- .
. ..

._

:i
,

e

Remote functions associated'with RR-were verified too
work correctly,

All control. board hardware associated.with RR was cycledo

to verify proper operation-(i.e.,Lvalve handswitches,
controllers,.pushbuttons, etc.),

Recire pumps were stopped and' started to verifyo.
interlocks.

.Recirc pump; controllers were checked through full range'
,

o

of-travel andcfound to be satisfactory. i

a

Data used to' support this test was obtained from P&ID's<and
delectrical drawingsr annunciator setpoints were from-plant

procedures and the Reactor Recirculation System Technical
Manual.

Three deficiencies currently exist?for this? system.
These deficiencies are addressed by SDC 88-1-0029 and will1be=resolved by June-30^, 1992. *

' t
!

17. Reactor Water Cleanup System !

The Reactor Water Cleanup System. Test was performed in' March,,1988.

The Reactor Water Cleanup (RWCU) System-. reduces ~ secondary Lsources of beta-and' gamma radiation by.. removing corrosion?
_

. products, fission products. and; impurities'from the: reactor,coolant system. Removing tnese impurities minimizes their.
' !

,

deposition on heat transfer surfaces.

The-RWCU System also-provides a flowpath forfremoval of'
reactor coolant from the vessel during startup'and shutdown
operations when there is little or'no steaminga
The following areas'were tested:

|

Annunciators associated with the Cleanup System'wereo

verified to alarm at their correct setpoints.-
1

.

Remote functions associated with'the Cleanup System wereo

verifiedffor' proper operation,
a

t

6
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All control board hardware associated with the Cleanup |
o

System was cycled to verify proper operation (1.e., jvalve handswitches, controllers, reset pushbuttons,
etc.).

,

The cleanup pump and aux cleanup pump were stopped 'ando
started to verify proper. operation,

o- Normal and abnormal flowpaths were tested. >

Data'used to support this test was obtained'from P&ID's and !electrical drawings; annunciator setpoints were from plant i
procedures.

No deficiencies currently' exist. -
;

!

18. Service Water System-Test' I

The Service Water System Test was performed in March, 1988.

The Service Water (SW) System provides cooling water to the i
heat exchangers in the Turbine Building Closed Cooling =Waterf-
System, Turbine Building Secondary closed cooling Water.
System, Reactor Building Closed-Cooling Water System, and the-

Diesel Generator heat exchangers. The SW System also
- provides sealing water to the SW pumps and Circulating water

;pumps, i

This system test was performed at 100% power. The following
areas were tested:-

q

lAnnunciators associated with the Service Water System ;o

were verified to alarm at the correct setpoints.,

All remote functions associated with the Service Watero
System were tested for correct operation.

o All control board hardware associated with the Service
Water System was cycled, i.e., valve handswitches, reset
pushbuttons, etc.

Service water pumps were started and stopped,o

Normal-and backup Service Water flowpaths were tested.o

o Service Water related' temperature control valves were
cycled. '

18
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o Stroke times of Service Water afety related valves were
tested. ;

Data used to support this test was oocained from P&ID's, !

-(Piping and Instrumentation Drawings), electrical drawings,
plant; surveillance data and annunciator-setpoints from plant.
procedures.

No deficiencies currently exist.
,

19. Standby Liquid control System Test

The Standby Liquid | Control System Test was performed in
April, 1988.

The Standby Liquid control (SLC) System is an engineered
safeguard designed to provide a backup method.of shutting
down the reactor. An engineered safeguard is a system or
feature incorporated into reactor plant. design to provide ,

&reliable protection against fuel damage and the release.of _

fission products. Reactor shutdown is3normally accomplished 0
by inserting control rods into the core. In:the unlikely -

'

-event that several control rods fallato~ insert during-
shutdown, the SLC-System assures safe shutdown by: injecting a
neutron-absorbing. boron solution into the reactor vessel.

iThe following areas.were tested at.100% power:

o Annunciators associated with the Standby Liquid control I

System were verified to alarm at-theiricorrect
setpoints, q

Remote functions associated'with thE Standby-. Liquid '

o
'

Control System were verified to; work correctly.

o All cotstrol board hardware associated with the Standby
Liquid Control System was cycled to verify proper
operation (i.e., valve handswitches, controllers,1
pushbuttons, etc.).

;

! o Normal;and abnormalLflowpaths-associated'with the |
t

|
Standby. Liquid control System were tested.

a[
,

o Valve stroke times were checked and.found to be.
~

'

satisfactory.

|

1

19

1
. . --- _ . _ _ . . . _ . . .. , - ,



,- . _ _ _ _ _ . __ _ __ _ _ .

,

f

|
- ,

l-

. Data used to support this test was obtained-from P&ID's,
electrical drawings, and plant: surveillance. data; annunciator

.

"setpoints were from. plant procedures.-

No deficiencies currently, exist. |
t

20. Shutdown Cooling System Test (
The-shutdown Cooling System Test was performed in March,
1988.1

The Shutdown Cooling System (SDC) removes sensible and decay- a
heat during a reactor cooldown, when.coclant temperature is ' i

below 280'r. The Shutdown Cooling System can also be used as i
~

a backup for the ruel' Pool. Cooling System.

The following areas were tested:

o Annunciators associated:with the.SDC System were'
,

verified to alarm their correct setpoint. .

o Remote functions associated with.the SDC System were. i
verified to work correctly. :

'

o Normal and 75 normal-flowpaths associated with the SDC
System were tested. |

,

^

o With the SDC System in operation, various combinations
of equipment. operation and flowpaths were tested to
verify proper response.

Data used to. support-this test was.obtained from-P&ID's, !

electrical. drawings, and plant surveillance data; annunciator ;
'

setpoints were from plant procedures.- (

| Two deficiencies exist at this time.

These deficiencies are addressed;by the following SDC's and
will be resolved by. June 30, 1992:

88-1-0026 88-1-0027 !

;

;

if
,

.
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21. Turbine System Test

The Turb.ine. system' Test.was performed in! September, 1988.

Themaikturbineandmain-generatortogetherforman
integrated: turbine generator. unit that. converts the- t

thermodynamic energy of'the^ steam supplied by the. reactor-

into electrical energy. InLthe process, the steam's energy
is first: converted to mechanical energy.of.the rotating r

turbine. This-rotation provides the. field motion neceschry.
for:the generator to produce electricity.

,

The following areas were tested:

o Annunciators associated'with the Turbine were verified ,

to alarm-at'their correct setpoint.

o Remote functions assoc;ated'with the Turbine were
verified-to work correctly.

o All control board hardware associated with the Turbine !

was cycled to verify proper;-operation (i.e., valve ::
handswitches, controllers,' reset ~pushbuttons, etc.). 7

Y

o Normal and abnormal flowpaths were tested. T |

o The turbine was taken from a cold'shutdownzcondition,
warmed up and rolled up,to.1800' RPM'with-auxiliary,

equipment tested during the turbine startup,

Auxiliary equipment 1 tested; included auxiliary oil,o
bearing oil, lift. pumps, turning gear, pump / motor.and

| emergency oil pumps..
,

o various Turbine surveillancesLwereLperformedisuch as }
main stop valve testing,eintermediate stop valve (ISV).
testing and control" valve testing.

Data use to support this test;was;obtained from P&ID's, ;

electrical drawings, and plant surveillance datagannunciator ;
L setpoints were from plant procedures. -|

Two deficiencies exist at this time, i

The following SDC's were written.and will be resolved-by June
30,-1992:

.

88-1-0162
'88-1-0164

i
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22. Turbine Building closed Cooling WP.cerL(TBCCW)'

The TBCCW System Test was performed in March, 1988.

.The Turbine Building Closed cooling Water (TBCCW) System is a
closed-loop system which provides cooling water to equipment- .:

!

located in the turbine and reactor buildings - The TBCCW.
System-transfers: heat removed from; operating equipment to the
Service. Water System via the TBCCW heat exchangers..

i

The following areas were_ tested: il
'

Annunciators associated with TBCCW were verified too
alarm at the correct setpoint.

o At 100% power, TBCCW heat exchangers were sEitched'to
check flowpaths. Degraded or lost TBCCW flow-was
verified to affect components served by TBCCW. ,

i

o At 100% power, the Generator leads cooler and Stator
2 jWater Cooling System were also tested. j,

All remote fhnetions associated'with the TBCCW Systemo
'!-

were tested

IData used to support this test was obtained from P&ID's and.s

electrical drawings; annunciator setpoints were from plantprocedures.

No deficiencies currently exist.

23. Turbine Building Secondary Closed Cooling Water 1(TBSCCW)'

iThe Turbine Secondary -Closed Cooling. Wate r Test: was performedin March, 1980.

The Turbine Building Secondary Closed Cooling Water (TBSCCW) i

System is a closed loop system whichLprovides : cooling water
to equipment. located in the turbine and reactor buildings.
Heat removed from operating equipment is transferred to the

-

;Service Water System-via_the TBSCCW heat exchangers.
The following areas were tested:-

'

l

At 100% power, TBSCCW heat exchangers werefswitched to
!

o
check flowpaths. Degraded or lost TBSCCW flow was '

verified to affect components served by TBSCCW.

-

22
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Data used to. support this test was'obtained from P&ID's,
electrical drawings, and plant surveillance-data; annunciator
setroints were from plant procedures.

t

| No deficiencies currently ex!st.

!24. Waste Disposal System i

The Waste Disposal System Test was performed in June, 1988.
|
:

The Liquid and Solid Radwaste-systems operate to collect and ~|process the plant water or-plant-solids, such as used
idemineralizer resin, which is,.or has the potential of being,contaminated :f rom environmentally toxic or radioactive 'lsources. This water is processei and cleaned so that it can '

be re-used in the power plant or; safely discharged to the {environment. The resulting contaminated-sludge and solids |which cannot be discharged-or re-used, are solidified and
sent to an off-site disposalo or' permanent storage facility.
In order to fulfill these functions, the Radwaste System used - i

'

at Millstone' Unit 1 is' divided'into the following four jsystems: 3'
>

o The Drains' and Sumps. System-
1

l '
'

The Waste Collector-Systemo

The Floor Drain Collector Systemo

The Solid Radwaste/ Spent' Resin Transfer Systemo
;

The following areas were tested:

Annunciators associated ~with the Waste Dicposal System'o '

were verified to alarm at their. correct setpoint.
Remote functions associatedewith the.WasteLDisposalo

System were verified'to work ~ correctly.

All control board hardware associated with the Wasteo

Disposal System was cycled to verify proper operation
~

(i.e., valve handswitches, controllers, pushbuttons,;

etc.).

Normal and abnormal flowpaths associated with the Wasteo
Disposal System were tested, ,

j

'
,

'A.
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Data used to support this test.was obtained'from-P&ID's and
electrical drawings; annunciator setpoints are from plant.
procedures.

No defi~ciencies currently exist.
<

25. Reactor Protection System Test

This Reactor Protection System Test _was performed in July
,

1988.
.

The Reactor Protection System is designed to prevent fuel
damage and primary system boundary failures during all modes
of operation. The Reactor Protection System continuously
monitors critical parameters and provides protective action :

in the form of a-reactor scram or select rod insert.if one or
more of the monitored parameters reaches values which i

threaten the integrity of the reactor fuel or primary system. '

The following areas were tested:
,

o Annunciators associated with_the reactor protection; y t

system were verified to alarm.at their correct setpoint.7
Remote funcitons associated with the reacter protection 'o-
system were verified to work correctly.

o All control board hari.uare associated with the reactor
i protection system was cycled to verify nroper operation-

(i.e., control switches,-push buttons).

The various conditions which cause the reactor protectiono,

'

system to trip were tested. The test results are listed 4with the applicable system test.
!
,

The manual scram circuit logic was verified to worko
correctly.

1

o The bypasses, setdown, and trips associated with~a load [reject were tested for proper operation. "

L
4

The EPA breakers and power supplies to the RPS bussesi -o
were checked for proper operation'. ;

o The trip logic and interface with the Recirculation '

system and Control Rod Drive Hydraulic System was tested
,

(ATWS).
,

1

*
I

,

. . . . -. .- .- .. .
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o The Reactor Protection System response to a Group I i
isolation was verified.

,

;

Data used to support this test came from electrical drawings
~

and annunciator setpoints from plant procedures. i

i

No deficiencies currently exist. ;

i

26. Reactor Core System Test -

This test was performed in March, 1990. j

This test covers all of the core physics characteristics to
ensure proper response of the simulator to operatet actions.

The following areas were tested:
'

o Reactor start-ups from BOC, MOC AND EOC conditions to
compare fuel depletion and fision product effects.

o shut down margin calculations.
I -

o FILA shape, axial and radial, under low power /no voids ;
and high power /high voids.

o Transient fission product poison (Xe) effects (local and'

core wide),

o Moderator temperature effects.
,

!

o Localized power response to deep, intermedithe,.and !
shallow control rod movements. t

o Core flow reactivity effects at power. h

Data used to support this test was obtained from the|

" Supplemental Reload Licensing Submittal for Millstone Point
Nuclear Power Station Reload 12 Cycle'13" General Electric
document 23A5955, " Cycle Management Report, Millstone 1
Cycle 13", General Electric document 23A5990 Rev. 0,_and
reference plant historical data.

,

1

The deficiencies noted during this test were previously ;
identified during the nuclear instrument and reactor manual 1
control system tests. No new deficiencies were identified. i

,

b

t

/

25
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!MP1 NORMAL OPERATIONS AND
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SURVEILLANCES TESTING SEQUENCE |
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IThis attachment is referenced'by Section 3 ;

of the Performance Test Summary
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;EPTIFICATION SYSTEM TEST
i

UNIT: MILLSTONE UNIT 1 DATE: APRIL 12. 1990
SYSTEM TITLE: STARTUP & SHU'CWN ;C MP1 PAGE: 13 :

TEST INDEX NUMBER : N/A REY: 0 |

TEST TITLE: NORMAL OPERATIONS & SvAVEILLANCES NE: 3200 |
)
1
'

STEP PROCEDURE / RESULT PANEL TAG # INIT/;:

'
!

|

| #320200. STARTUP AND HEATUP' .

PER:OP 201 AND OP 202 ;

i

1

i'd-320201 RESET TO IC-3 -PCM- IC-3 p

READY'FOR STARTUP, 175 DEG., )
MODE SWITCH IN SHUTDOWN. MOL.

'

| '20202 PREPARATIONS FOR STARTUP J pf _ !

\C/ I
SURVEILLANCE PROCEDURES REQUIRED: !

401B SRM FUNCTIONAL TEST pg fp./.0,tr

!402B IRM FUNCTIONAL TEST pg f, ,, , ,, 9

J404C APRM CALIBRATION / FUNCTIONAL

1049 RWM OPERABILITY TEST 04 8/*/'A00Y I
|

608.13 CONDENSATE AND FEEDWATER SYSTEM PUMP
DISCHARGE CHECK VALVE READINESS TEST ,

608.30 COLD SHUTDOWN / REFUEL POWER OPERATED o g 94 / . ord
VALVE READINESS TEST

608.33 S/D, R/F TEST OF MASTER
SCRAM SOLENOIDS, SDV VENT &
DRAIN SOLENOIDS, AND SDV I

VENT & DRAIN VALVES I,

609.1 ' MANUAL SCRAM FUNCTIONAL TEST. u,

610.1 MODE SWITCH IN S/D FUNCTIONAL
TEST q

621.10 CORE SPRAY SYSTEM OPERABILITY
TEST

,

-- e .-~ c e n,,-- ,-, , .., ~.--n- - - , e -
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CERTIFICATION SYSTEM TEST

UNIT: MILLSTONE UNIT 1 OATE: APRIL 12. 199CSYSTEM TITLE: STARTUP &'SHUTOCWN 05 MP1 PAGE: 14
TEST INDEX NUMBER : N/A REV: 0
TEST TITLE: ' NORMAL OPERATIONS & $URVEILLANCES NE: 3200

! STEP PROCEDURE / RESULT PANEL TAG # INIT/OR

;

622.7 LPCI SYSTEM-OPERABILITY TEST
i

623.19 ESW SYSTEM OPERATIONAL
READINESS TEST '

625.4 ECT-PUMP OPERATIONAL
READINESS TEST

646.6 FUNCTIONAL TEST WHEN ONE CIRCUIT '

OF THE STANDBY GAS TREATHENT
SYSTEM BECOMES-INOPERABLE

646.7 TEST OF OPERABLE SGTS.
FILTER: TRAIN t

'

646.8 15 MINUTE OPERATIONAL CHECK
. OF SGTS

t

b

646.9 SBGT SYSTEM FLOW RATE TEST
,

646.10 SBGT VALVES OPERABILITY TEST
:

668.1 DIESEL GEN. OPERATIONAL '

READINESS DEMONSTRATION
,

668.2 GAS TURBINE EMERG. FAST
START-TEST

672.1 MANUAL.ATWS FUNCTIONAL TEST

690 8 REACTIVITY MARGIN-CORE LOADING*

SHUTDOWN MARGIN TEST

ATTACH COMPLETED SURVEILLANCE DATA PACKAGES TO THIS PROCEDURE. -

320203 REMOVE THE SHUTDOWN COOLING SYSTEM 904
FROM OPERATION. OP 305 REV > L CH O '

*

CLOSE THE DISCHARGE VALVE. i

STOP THE PUMP.
,

e - , -m.,. e -, - , e-r- w y n -- ,----n n- .,,y ,,,-g nn -
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?ERTIFICATION SYSTEM TEST
UNIT: MILLSTONE UNIT 1 OATE: APRIL 12, 1990SYSTEM TITLE: STARTUP 4.SHUTOCWN CF MP1 PAGE: 15 iTEST INDEX. NUMBER : N/A REV: 0 tTEST TITLE: NORMAL OPERATICNS S SURVEILLANCES 'NE: 3200 t

'

STEP- PROCEDURE / RESULT PANEL- TAG # INIT/CR
,

.

CLOSE THE PUMP SUCTICN VALVE.
I

REACTOR WATER TEMPERATURE
INCREASES SLOWLY OUE TO DECAY
HEAT.

STOP B R8CCW PUMP
; >

SECURE C RBCCW HX.
.

-PCM- RCR04
'

320204 PLACE THE REACTOR-MODE SWITCH IN 905 ~~

START + HOT STANDBY.

320205 RECORD THE SRM COUNT RATES: MCHANNEL 21 140-180 CPS. 10 CPS 04 #f-/*'''t F
CHANNEL 22 140-180 CPS. IA L CPS

'

L CHANNEL 23 140-180 CPS. It f CPS
4

CHANNEL 24 140-180 CPS. di CPS

320206 WITHORAW CONTROL RODS IN THE 905 $fLATCHED RWM SEQUENCE UNTIL THE
STABLE SRM COUNT RATE HAS

| DOUBLED ALMOST FOUR (4) TIMES.

OP 201 REV L' CH O

DURING STARTUP, COMPLETE AND
ATTACH OP 201 DATA PACKAGES,

,

EVIDENCE OF PROPER SUBCRITICAL
MULTIPLICATION IS OBSERVED.

320207 CONTINUE TO WITHORAW CONTROL 905
RODS MOVING ALL RODS IN THE
GROUP ONE NOTCH AT A TIME UNTIL
CRITICALITY IS ACHIEVED.

NEUTRON FLUX CONTINUES TO RISE
ON A STABLE PERIOD WITHOUT

___ _ _ _ : _ - _ . _ .- .
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OiRTIFICATION SYSTEM TEST I
\ \

UNIT: MILLSTONE UNIT I DATE: APRIL 12, 1990
ISYSTEM TITLE: STARTUP & SHU' CNN OF MP1 PAGE: 16

TEST INDEX NUMBER : N/A REV: 0 i
TEST TITLE: NORMAL OPERATICNS & SURVEILLANCES NE: 3200 i

!
j

STEP PROCEDURE / RESULT PANEL TAG # INIT/DR

FURTHER ROD MOVEMENT. |

RECORD THE FOLLOWING DATA:

PERIOD 100 SEC.

ROD II'/ t -

|
ROD GROUP L

|.

.

ROD NOTCH L4
q

RX WAT ER TEMPERA.TURE /9L F. pf

320208 CONTINUE TO WITHDRAW CONTROL RODS 905 |AND VERIFY THAT PERIOD CAN BE |
CONTROLLED. ESTABLISH A PERIOD '

OF ABOUT 100 SECONDS.

320209 OBSERVE SRM-IRM OVERLAP. *

IRM'S BEGIN TRACKING THE FLUX
INCREASE.

.

][ * ,*

320210 WITHDRAW SRM DETECTORS AS REOUIRED 905
TO MAINTAIN INDICATION BETWEEN
100 AND 10E5 CPS.

VERIFY ItETRACT PERMIT LIGHTS
ON WHEM SRM COUNT RATE IS
BETWEEt 200 AND 10E5 CPS.

320211 RANGE 'JHE IRM'S TO MAINTAIN 905 pg fr / 00 3 2. )[ ~~BETWEEN 25-75 ON THE 0-125 SCALE.

THE POINT OF ADDING HEAT IS
REACHED AT ABOUT RANGE 6-8.t

POWER TURNS AND TEMPERATURE
STABILIZES. )
PERFORM SP633.1 " TEMPERATURE

i
__ . . _ - . __ _ _ . _ _ _ . ._ _ - . . _ _ __ _.- . _ _ . _ . _ . .
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CEPTIFICATION SYSTEM TEST. '

UNIT: MILLSTONE UNIT 1 DATE: APRIL 12, 1990
SYSTEM TITLE: STARTUP & SHUTOOWN OF MP's PAGE: 17 ,

* '

TEST INDEX NUMBER : N/A REV: 0
l TEST TITLE: NORMAL OPERATIONS 1 SURVFILLANCES NE: 3200

_

STEP PROCEDURE / RESULT PANEL TAG # INIT/DR,

.

|LOGGING DURING AND SUBSEQUENT
I TO REACTOR HEATUP AND COOLDOWN.

ATTACH HEATUP GRAPH (SP 633.1-1)
WHEN HEATUP COMPLETED.

320212 CONTINUE TO WITHDRAW CONTROL RODS 904 i

AND ESTA8LISH A HEATUP RATE LESS . -
'~

THAN 60 DEG/HR, BASED ON RECIRC
LOOP TEMPERATURES. MAINTAIN THE
HEATUP THROUGHOUT THE REMAINDER-

-OF THIS TEST. i

OP 202 REV O CH O

PULL SRM'S OUT AND OBSERVE' FULL
OUT INDICATION. ;

IRM'S ARE ALL ON RANGE 8 OR -

*

ABOVE.

WATER-TEMPERATURE IS 205 DEG.

NE2d320213 OBSERVE THE REACTOR VESSEL 921
C#METAL TEMPERATURE RECORDER FOR '

SIGNIFICANT LAG BEHIND WATER !

TEMPERATURE. p,
OBSERVE THE HEATING EFFECTS OF 907 N
STEAM IN THE TURBINE CHEST ON
TEMPERATURE RECORDER.. .

75 PSIG, HEATUP IN PROGRESS
AT 60 DEG/HR, MOL.

Nffd320214 PLACE THE GLAND SEAL REGULATOR -PCM- RF-MSR09
IN SERVICE AND SECURE AUXILIARY

i SEAL STEAM.
]

OP.324A- REV /s CH 1 )

OPEN THE SEAL STEAM FEED 907

i
_ , . . _ . . _ . _ , _ _ _ . . . . . _ _ _ . _ _ . _ . , , . _ _ . _ _ . . _
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CERTIFICATION SYSTEM TEST

UNIT: MILLSTONE UNIT 1 OATE: APRIL 12. 1990
SYSTEM TITLE: STARTUP & SHUTCOWN OF MP1 PAGE: 18
TEST INDEX NUMBER : N/A , REY: 0
7EST TITLE: NORRAL OPERATIONS & SURVEILLANCES NE: 3200

STEP PROCEDURE / RESULT PANEL TAG # INIT/OR

VALVE SLOWLY UNTIL PRESSURE
STABILIZES AT ABOUT 4 PSIG.
THEN OPEN IT FULLY.

SET THE AUX SEAL ST5AM
SUPPLY PRESSURE TO 0. -PCM- RF-MSR09 |'T L'1'W

320215 PLACE THE MAIN RWCU PUMP IN 904 *

OPERATION WITH REACTOR PRESSURE :
BETWEEN 75 AND 100 PSIG.

OP 303 REV l9 CH 2-

START ONE MAIN PUMP AND .

OPEN ITS DISCHARGE VALVE. !
(IT MAY BE NECESSARY TO '

TAKE MANUAL CONTROL OF THE
PRESSURE CONTROLLER TO
PREVENT .OW SUCTION PRESSURE
FROM TRIPPING THE PUMP.)

CLOSE THE MAIN PUMP BYPASS
VALVE.

OPEN THE AUX' PUMP BYPASS.

STOP THE AUX PUMP.

CLOSE 1-CU-5 AND -8.

320216 PLACE THE STEAM JET AIR EJECTORS 907'
IN OPERATION, DISCHARGING TO THE
DELAY LINE. -

OVERRIDE THE SJAE LOW STEAM ;

PRESSURE ISOLATION AND PRESS 1
THE SUCTION VALVE RESET. '

OPEN TRAP BYPASS 1-MS-46 AND .

STRAINER BLOWDOWN 1-MS-71.

OPEN TRAP BYPASS 1-MS-58.
|

... - _ _ _ - -
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CE#TIFICATION SYSTEM TEST

UNIT: MILLSTONE UNIT 1 -DATE: APRIL 12, 1990
SYSTEM TITLE: STARTUP & SHUTCCWN OF MP1 PAGE: 19 !

TEST INDEX NUMBER : N/A REV: 0
TEST. TITLE: NORMAL OPERATIONS 1 SURVEILLANCES NE: 3200

- --

STEP PROCEDURE / RESULT' PANEL TAG # INIT/OR|
.

f

;

ADJUST THE STEAM SUPPLY-
; BYPASS 1-MS-51 TO MAINTAIN ;

110 PSIG.

OPEN A-B CROSSOVER 1-AR-4

OPEN ELEMENT CROSSOVERS
1-AR-3A AND -38.

OPEN FCV 1-AR-601..
,

!OPEN OFFGAS ELEMENT 1.

ADJUST THE STEAM SUPPLY
tBYPASS 1-MS-51 TO MAINTAIN

110 PSIG. |

|

OPEN STEAM TO ELEMENT 1.t

ADJUST THE STEAM' SUPPLY
BYPASS 1-MS-51 TO MAINTAIN
110 PSIG.

OPEN ELEMENT 1' AIR SUCTION.
'

OPEN OFFGAS ELEMENT 2.
5

i ADJUST THE STEAM SUPPLY
BYPASS 1-MS-51 TO MAINTAIN
110 PSIG.

,

OPEN STEAM TO ELEMENT 2.

ADJUST THE STEAM SUPPLY
BYPASS 1-MS-51 TO MAINTAIN- f
110 PSIG.

OPEN ELEMENT 2 AIR SUCTION, i

OPEN STEAM. SUPPLY VALVES
1-MS-48 AND -50.

._. ____ _ . _ _ _ _ _ . . . _ . . _ _ _ _ . _ _ _ . . . . _ _ _ _
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OERTIFICATION SYSTEM TEST
,

UNIT: MILLSTONE UNIT 1
DATE: APRIL 12, 1990 !SYSTEM TITLE: STARTUP & SHUTOChN OF MP1 'PAGE: 20 !TEST INDEX NUMBER : N/A

. REV: 0 ;TEST TITLE: NORMAL OPERATICNS & SUPVEILLANCES NE: 3200 '

STEP = PROCEDURE / RESULT
.

PANEL TAG # INIT/OR j

ll

|

CLOSE 1-MS-51 ALLOWING THE |
'

PRESSURE CONTROL VALVE TO
MAINTAIN 120 PSIG. !

'

CLOSE 1-MS-71 AND 1-MS-58

PUSH OFF GAS SUCTION REM
.

+

BUTTON. i

PLACE'THE SJAE' LOW STEAM
1

PRESSURE ISOLATION SWITCH ,

IN NORMAL. ,
'

STOP MECH. VACUUM PUMP

320217 START THE OTHER SJAE ON r
924DELAY LINE .THEN

SHIFT THE FIRST SET TO THE ;

OFFGAS SYSTEM. L

OP 324C(AOGS) REV_h_ CH J

OPEN THE RECOMSINER INLET. '
|

OPEN THE STEAM SUPPLY AND- '
-PCM- OGRO1| START BOTH OFFGAS ELEMENTS. -PCM- OGR02 -

OPEN STEAM TO THE PREHEATER. :
4

| CLOSE THE AFTER CONDENSER-

INLETS AND OPEN THE RECOMBINERINLETS. t
,

OPERATE WITH STEAM ONLY (

UNTIL FLOWS AND TEMPERATURES
STABILIZE. 4,

'

OPEN STEAM TO ELEMENT 1 AND
.

OPEN THE AIR SUCTION.
'

CLOSE THE FIRST SJAE SET !

-- , - . - . .- - ...- - - -. - - - . . . . . . . - .
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OERTIFICATION SYSTEM TEST

UNIT: MILLSTONE UNIT 1' i
OATE: APRIL 12, 1990SYSTEM TITLE: STARTUP & SHUTDOWN OF MP1 PAGE: 21

,

TEST INDEX NUMBER : N/A REY: 0TEST TITLE: NORMAL OPERATIONS 1 SVRVEILLANCES NE: 3200

STEP PROCEDURE / RESULT PANEL TAG # INIT/OR

DISCHARGE TO AFTER CONCENSER
AND OPEN ITS DISCHARGE TO
OFFGAS.

INCREASE THE MPR SETPOINT 907-
TO KEEP IT 50-100 PSIG ABOVE'

STEAM PRESSURE. i

|
-

320218 PLACE A CONDENSATE BOOSTER PUMP 906
IN OPERATION.

~

START THE AUX OIL' PUMPS PCM- RF-FWR36-

FOR ALL BOOSTER PUMPS. RF-FWR37
RF-FWR38

START THE PUMP. !

320219 PERFORM SP608.28 RFP RECIRC MIN jd[t

| FLOW VALVES READINESS TEST 300 PSIG .
| HEATUP IN PROGRESS AT 60.DEG/HR, MOC. .

*

h~
320220 TEST THE OPERATION OF THE HPR. 907

REOUCE THE MPR SETPOINT TO
JUST BELOW CURRENT STEAM
PRESSURE AND OBSERVE THAT
THE BYPASS VALVES BEGIN TO
OPEN.

r

INCREASE THE SETPOINT AND [CONTINUE TO KEEP IT 50-100
PSI ABOVE STEAM PRESSURE.

OBSERVE THE BYPASS VALVES
CLOSE

ff
120221 PLACE 1A REACTOR FEED PUMP IN 906

OPERATION.
,

START TWO SEAL ~ WATER
INJECTION PUMPS

'

,

v' ,w ~r v - -n-_= - -w,e. , - a ,e--,e -n e r---- , - , m- e v- n-,.w -
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CERTIFICATION SYSTEM TEST

UNIT: MILLSTONE UNIT 1 DATE: APRIL 12, 1990
SYSTEM TITLE: STARTUP & SHUTOOWN CF MP1 PAGE. 22 ,

TEST INDEX NUMBER : N/A REY: 0 |
TEST TITLE: NORMAL OPERATICNS & SURVEILLANCES NE: 3200

STEP PROCEDURE / RESULT PANEL TAG # INIT/DR

START THE FEED PUMP.
!

320222 STOP INCREASING THE MPR SETPOINT 907
AT 980 PSIG.

MPR OPENS SYPASS VALVES WHEN
'

PRESSURE IS AT ABOUT 980 PSIG.
{

( hh -
320223 WHEN ALL APRM DOWNSCALE. ALARMS

HAVE CLEARED, AND BEFORE EXCEEDING
155 POWER, PLACE THE REACTOR
MODE SWITCM IN RUN.

320224 SHIFT THE IRM/APRM RECORDERS TO
APRM.

PLACE THE EPR IN SERVICE.

')(f-
'

320225 WITHDRAW THE IRM DETECTORS. 905

320226 CONTINUE TO WITMDRAW CONTROL 905
RODS UNTIL 1.5 BYPASS VALVES
ARE OPEN

1
|

| '

I

* * * END OF TEST 320200 * * *

i

1

_ . - . _ - , . , , - , .. . . , __ .- . , . _
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! CERTIFICATION SYSTEM TEST 4

' ;

UNIT: MILLSTONE UNIT 1 DATE: APRIL 12, 1990
SYSTEM TITLE: STARTUP & SHL-;CWN OF MP1 PAGE: 23 i

TEST INDEX NUMBER : N/A REV: 0-
'TEST TITLE: NORMAL OPERATICNS S SURVEILLANCES NE: 3200

STEP PROCEDURE / RESULT- PANEL TAG e INIT/OR

#320300, STARTUP TO RATED POWER

(f~320301 RESET TO IC-11 -PCM- IC-11 ,.

i
225 POWER, MODE SWITCH IN RUN, 5 1

TURBINE READY TO ROLL, MOL. ', 1

2380302 ROLL THE TURBINE TO 1800 RPM. 907

OP 314 REVli CHy&_

SELECT THE TURBINE LUBE OIL -PCM- RF-CCR15
TEMPERATURE CONTROLLER TO
110 DEG.

INCREASE THE LOAD LIMIT
'

SLOWLY UNTIL THE CONTROL
VALVES OPEN AND THE TURBINE ;

ROLLS OFF THE JACK. '

t

STOP THE TURNING GEAR OIL :

PUMP AND TURNING GEAR MOTOR, !
LEAVING THEM IN AUTO. .

->

kINCREASE SPEED UNTIL THE
GOVERNOR TAKES CONTROL. !

| INCREASE THE LOAD LIMIT TO
| MAXIMUM.

INCREASE THE SPEED / LOAD 907 ,

CHANGER TO INCREASE TURBINE
SPEED TO 1800 RPM.

,

STOP THE AUX OIL PUMPS AND ,

PLACE THEM IN AUTO. !'

'
SECURE TURBINE LIFT PUMP

;

)
- - _ - _ _ _ _ _ _ _ _ _ _ _ _ . - _. . . . , . ~ _ _ . - - - . - . - . . , _ . . . . _ - - , . - . . . . . ..
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CERTIFI0ATION SYSTEM TEST

UNIT: MILLSTONE UNIT 1 DATE: APRIL 12, 1990
SYSTEM TITLE: STARTUP & SHUT 00WN CF MP1 PAGE: 24
TEST INDEX NUMBER : N/A REY: 0
TEST TITLE: NORMAL OPERATICNS S SURVEILLANCES NE: 3200-

STEP PROCEDURE / RESULT PANEL TAG # INIT/OR

320303 SYNCHRONIZE THE GENERATOR TO THE 907
GRID..

TURN ON LEADS COOLING -PCM- CCR18

OP 340 REVjkt CH 0

OPEN THE GENERATOR OUTPUT GETAC- c
BREAKERS AND CLOSE THE
GENERATOR DISCONNECTS.

CHECK LEADS FAN ON. -PCM- CCR12
1

1

CLOSE THE GENERATOR FIELD !

BREAKER.

PLACE THE VOLTAGE REGULATOR
MODE SWITCH TO MANUAL AND
ADJUST TERMINAL VOLTAGE TO
24KV.(500 VOLTS EXCITER
VOLTAGE AND 1046 AMPS-NO

-LOAD FIELD CURRENT)

PLACE THE VOLTAGE REGULATOR-
MODE SWITCH TO BALANCE-MANUAL,
THEN ZERO THE DEVIATION AND PLACE
IT IN AUTO.

l
SELECT GES AND CLOSE ONE i

OF THE GENERATOR OUTPUT
BREAKERS.-

SELECT IJS AND CLOSE THE
OTHER OUTPUT BREAKER.

i

SHIFT H2 MONITOR-TO NORMAL. -PCM- CCR17

INCREASE THE SPEED / LOAD CHANGER
TO PICK UP LOAD UNTIL THE
BYPASS VALVES ARE CLOSED. {'

-INCREASE THE SPEED / LOAD
''

_ = _ _ _
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CERTIFICATION' SYSTEM TEST

UNIT: MILLSTONE UNIT 1 'DATE: APRIL 12, 1990 !
SYSTEM TITLE: STARTUP & SHUTOOWN OF MP1 PAGE: 25 :

. TEST INDEX NUMBER : N/A. REY: 0
'

TEST TITLE: NORMAL OPERATIONS & SURVEILLANCES NE: 3200-

i

|
'

STEP PROCEDURE / RESULT PANEL TAG # INIT/DR'

.

CHANGER TO MAXIMUM.

320304 TRANSFER BUSES 14A-14D FROM THE 908
RSST TO THE NSST.

i

OP 341 REV Lo CH O
,

;
SELECT EACH BREAKER FOR
SYNCHRONIZATION. '

PLACE.THE BREAKER CONTROL
. SWITCH TO CLOSE TO CLOSE THE
' SUPPLY FROM NSST, THEN :

RELEASE IT TO TRIP THE
SUPPLY FROM RSST.

.

' TURN THE SYNCHROSCOPE OFF.

320305 CONTINUE TO WITHDRAW CONTROL RODS 905 *

TO INCREASE POWER.

OP 203 REV // CH l'

f 320306 PLACE ADDITIONAL CONDENSATE DEMINS -PCM- RF-FWR15
| IN SERVICE AS REQUIRED TO CONTROL RF-FWR21

DIFFERENTIAL PRESSURE.

320307 ESTABLISH NITROGEN-FLOW TO 903
THE TORUS TO INERT THE *

ORYWELL (USE FAST TIME.TO
ESTABLISH EQUILIBRIUM) .

320308 WHEN INERTED, SECURE THE NITROGEN f
AND CORRECT THE DRYWELL/ TORUS-

| DIFFERENTIAL PRESSURE, THEN
ISOLATE THE DRYWELL VENTILATION
SYSTEM.

-320309 PERFORM SP626.3, MANUAL OPERATION
OF RELIEF VALVE WHEN AT OPERATING
PRESSURE. .

.;
$

.,_.c._,. . . - , ,s. . - _ _ _ . - - - - , . . . . . . . . . . _ . . - . . . - , - - - . . . . . . . - . . - . . . . - . - -
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.I '':I;ATION SYSTEM TEST |
'

!
'

UNIT: MILLSTONE UNIT 1 OA?E: APRIL 12, 1990
SYSTEM. TITLE: STARTUP & 3-g* CwN :: MP1 PAGE: 26
TEST INDEX NUMBER : N/A REY: 0 :

TEST TITLE: NORMAL OPERATIONS A OL4'/EILLANCES NE: 3200

' t

STEP PROCEDURE / RESULT PANEL . TAG # INIT/DR;

N , s u -i o s y t. p([A -''

I YvPERFORM SP1030, REACTCR OCRE
MAXIMUM FRACTION CF LIMITING POWER i 7

'

U !I#U E.S fDENSITY CHECK

PERFORM SP1031, LOCAL AND AVERAGE
PLANAR LINEAR HEAT GENERATION RATE r

(LHGR AND APLHGR) SURVEILLANCE ;
.,

PERFORM SP1032 MINIMUM CRITICAL- -

POWER RATIO (MCPR) SURVEILLANCE :
_~

504 POWER, JUST BELOW .100% ROD
t

PATTERN, MOL.
t

320310 START A SECOND CONDENSATE BOOSTER 906 .i

PUMP, CONDENSATE PUMP, AND REACTOR "

| FEED PUMP.

PERFORM SP 611.1, MSIV CLOSURE '

FUNCTIONAL TEST.

320311 AT ABOUT 804 POWER, START THE M
THIRD CONDENSATE PUMP AND N
CONDENSATE BOOSTER PUMP.

,

320312 INCREASE RECIRC LOOP FLOW TO 905
'

INCREASE POWER TO 1004.

!320313 USE FAST TIME TO ALLOW XENON
TO REACH EQUILIBRIUM.

100% POWER, EQUILIBRIUM XENON,
MOL. ,

PERFORM SP 627.3, ISOLATION
CONDENSER HEAT REMOVAL CAPABILITY
DETERMINATION f

PERFORM SP 623.4, SUPPRESSION |
CHAMBER WATER LEVEL CHECK

.

"

* * * END OF TEST 320300 * * *
,

, - , - . - - - - . - - , .- - -,. - . -, . --- , . ,.--.,-er.., -- .- .. w y- , = ~ + < - - - - - , -
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CERTIFICATION SYSTEM TEST

UNIT: MILLSTONE UNIT 1 DATE* APRIL.12, 1990
SYSTEM TITLE: STARTUP & SHUTDOWN OF MP1 PAGE: 27 .

TEST'INDEX NUMBER : N/A REY: 0
TEST TITLE: NORMAL OPERATIONS & SURVEILLANCES NE: 3200

.

STEP PROCEDURE / RESULT PANEL TAG # INIT/DR

#320350, REACTOR TRIP AND RECOVERY
;

,

af,

320351 RESET TO IC-13 PCM IC-13 d (p7,

1005 POWERi EQUILIBRIUM XENON, MOL. |
'

'320352 MANUALLY SCRAM THE REACTOR USING 905
THE CRP 905 PUSHBUTTONS. CARRY
OUT ONP 502, EMERGENCY PLANT

]lSHUTDOWN.
|

ONP 502 REV 9 CH O
I

k320353 VERIFY THE REACTOR PERIOD TO BE 905
APPROXIMATELY -80 SEC AT ABOUT
ONE MINUTE AFTER THE SCRAM.

PERIOD: * 90 '

I 320354 PERFORM OP 207, SCRAM RECOVERY.

OP 207 REV ll CH /

320355 PERFORM A REACTOR STARTUP AND
PLANT STARTUP TO APPROXIMATELY.
155 POWER USING OP 201 OP 202,
AND OP 203 AS GUIDES.

OP 201 REV L' CH D

OP 202 REYI) CH O

OP 203 REV II CH 1

FINAL CONDITIONS ARE: PLANT AT
ABOUT 155-POWER, FEED REG VALVES '

4

IN AUTO. )

* * * END TEST 320350 * * *

_ - . - . . _ _ ~ _ .. _ _ _ _ _ _ _ . . - _ , . _ _ _ _ _ . _ . . . . _ . . _ . . _ _ . - - _ _
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! CERTIFICATION SYSTEM TEST I

L ,

UNIT: MILLSTONE UNIT 1 DATE: APRIL 12, 1990 !
SYSTEM TITLE: STARTUP & SHUTCCWN OF MP1 PAGE: 28

'

TEST INDEX NUMBER : N/A REY: 0 !

TEST TITLE: NORMAL OPERATIONS 1 SURVEILLANCES NE: 3200 :

i
'

STEP PROCEDURE / RESULT PANEL -TAG # INIT/OR'
;

f#320400, SHUTDOWN TO HOT STANDBY-

1

1

THIS SECTION SHUTS DOWN THE I
REACTOR TO HOT STANDBY MAINTAINING { j
REACTOR CRITICAL AT','SS THAN '

y
600 PSIG AND MSIV'' JSED. g

CP 205 REY Ll C w2h

UPON COMPLETION, ATTACH 205-1,
205-2 ,

l

320401 RESET TO IC-13. -PCM- IC-13

1005 POWER, EOUILIBRIUM XENON,
MOL. 1

PERFORM SP 1048 RODWORTH |
| MINIMI2ER SEQUENCE VERIFICATION DA gg -/ - 0064 !

i

1h ~320402 REDUCE REACTOR POWER BY RUNNING 905
BACK RECIRC FLOW AND INSERTING '

CONTROL ROOS WHILE PERFORMING
THE FOLLOWING STEPS. I

320403 AT ABOUT 805 POWER '
STOP ONE OF THE THREE RUNNING ]f ' '
CONDENSATE BOOSTER PUMPS AND
CONDENSATE PUMPS.

)h ~ '320404 REMOVE CONDENSATE DEMINS FROM -PCM- FWR15
SERVICE AS NECESSARY. -PCM- FWR16

-PCM- FWR17
-PCM- FWR18

- -PCM- FWR19 i

-PCM- FWR20
-PCH- FWR21

;

_ , , . -_ _ _ _ . - _. _ _ _ _ _ _ _ . - _ . - . _ _ _.|
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CERTIFICATION SYSTEM TEST
,

UNIT: MILLSTONE UNIT 1 DATE: APRIL 12, 1990 '|
SYSTEM TITLE: STARTUP & SHUTDOWN OF MP1 PAGE: 29 ;

TEST INDEX NUMBER : N/A REY: 0
'

TEST TITLE: NORMAL OPERATIONS & SURVEILLANCES NE: 3200 $

STEP PROCEDURE / RESULT PANEL TAG # INIT/OR;
.

I :

h ;|

320405 STOP ONE OF THE TWO RUNNING 908 V
REACTOR FEED PUMPS.

lh'320406 TRANSFER BUSES 14A-140 FROM 908
NSST TO RSST. ,

.

320407 OPEN ONE OF THE MAIN GENERATOR GETAC 3
i LINE BREAKERS. ;t .

.s i

320408 USE THE SPEED / LOAD CHANGER TO 907
DECREASE GENERATOR LOAD TO ZERO.

.

SYPASS VALVES OPEN TO CONTROL
REACTOR PRESSURE. '

,

,

320409 DECREASE EXCITATION TO OBTAIN'

'

UNITY POWER FACTOR.

[ ''
320410 OPEN THE REMAINING GENERATOR GETAC

LINE BREAKER.

320411 TRIP THE TURBINE.

OPEN FIELD BKR.

AUXILIARY OIL PUMPS START AS
OIL PRESSURE DECREASES BELOW '

190 PSIG.
;

320412 PLACE THE AMPLIDYNE VOLTAGE
,

REGULATOR SWITCH IN OFF. |

OPEN 15G-1X1-4

9h~ ,I

320413 STOP TBCCW TO GENERATOR LEADS -PCM- RF-CCR18
COOLER.

hh i

120414 SHIFT H2 MONITOR TO VENT -PCM- CCR17 -

320415 START THE LIFT PUMPS WHEN 907 I

TURBINE SPEED IS ABOUT !
900 RPM. |

-_. - _ . _ _ _ _ - . - .__.~. _ _ _ _ _ _ . . _ . _ _ _ _ _ . . _ _. _ _ _ . _ _ . . _ _ _ _ _ _ _ - _ _ _ _ . . _ _ __ ._
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CERTIFICATION SYSTEM TEST
'

| UNIT: MILLSTONE UNIT 1
,

DATE: APRIL 12, 1990 f1 SYSTEM TITLE: STARTUP & SHUTDOWN OF MP1 PAGE: 30 !
-

TEST INDEX NUMBER : N/A REV: 0 !
TEST TITLE: NORMAL OPERATIONS 1 SURVEILLANCES NE: 3200 ;

STEP PROCEDURE / RESULT PANEL' TAG-# INIT/Of(
,

n

,

320416 DECREASE THE LOAD LIMIT, SPEED / '

LOAD CHANGER, AND SV-2 BYPASS N !

VALVE TO MINIMUM. '

320417 SET THE TURt!NE LUBE OIL -PCM- RF-CCR18' hf ' 'TEMPERATURE CONTROLLER TO 90 DEG. {
;

320418 OPEN THE FOLLOWING TURBINE DRAINS: -1-ES-3, -7, -1,1 -16
i

; 1-MS-37 i

,
'

1-MS-64A, S. C. D
'

i

1-MS-66A, B,C, O

320419 WHEN TURBINE REACHES O SPEED, 907-i

CHECK THAT THE TURBINE GOES-
ON TO THE TURNING GEAR.

320420 TRANSFER FEEDWATER CONTROL TO 905
$hkw IMANUAL.

! 320421 FULLY INSERT ALL IRM DETECTORS AND 905
ADJUST THE RANGE SWITCHES FOR ijfb-
PROPER INDICATION.

'.320422 WITH ALL APRM'S STILL ABOVE 55
POWER, PLACE THE REACTOR MODE
SWITCH IN START + HOT STANDBY

320423 PERFORM SP633.1, TEMPERATURE !

LOGGING DURING AND SUBSEOUEST TO $
REACTOR.HEATUP AND COOLDOWN. N

UPON COMPLETION, ATTACH FORM 633.1-1.

J20424 CONTINUE REDUCING POWER UNTIL ~

JUST: CRITICAL ABOUT SOO PSIG.

320425 SNAPSHOT TO IC- 40-

~ff_. -PCM- IC- 60 -SNAP

. _ . _ _ -_ ___ _ _ - . _ . _ _ _-
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CERTIFICATION SYSTEM TEST

UNIT: MILLSTONE UNIT 1 DATE: ' APRIL 12, 1990
SYSTEM TITLE: STARTUP & 3HUTOOWN CF MP1 PAGE: 31
TEST INDEX NUMBER : N/A REY: 0
TEST TITLE: NORMAL OPERATIONS & SURVEILLANCES NE: 3200 -

|
l

STEP PROCEDURE / RESULT PANEL TAG # INIT/OR ,

)

i

REACTOR IN HOT STANOBY, MOL. J

REACTOR IS LESS THAN 600 PSIG
AND IRM'S ARE APPROXIMATELY

_ ;

RANGE 6-8.

320426 SECURE SJAE AND OFFGAS .J
'

320427 BREAK VACUUM. 907 ,

*[320428 SECURE GLAND SEAL.

20429- CLOSE MSIV'S. 903

| 8

.

i

* * * END OF TEST 320400 * * *

?

7

1

i

)
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CERTIFICATION SYSTEM TEST

| UNIT: MILLSTONE UNIT 1 DATE: APRIL 12, 1990
SYSTEM' TITLE: STARTUP & SHUTDOWN OF MP1 PAGE: 32
TEST INDEX NUMBER : N/A REV: 0

')TEST TITLE: NORMAL OPERATIONS & SURVEILLANCES NE: 3200
i

STEP PROCEDURE / RESULT PANEL TAG # INIT/01

t#320$00, COOLDOWN TO COLD SHUTDOWN '

i
i :

!

THIS SECTION COOLS DOWN THE
PLANT SY SLEEDING STEAM TO THE jj

'

MAIN CONDENSER, THEN STARTING
-4

THE SHUTDOWN COOLING SYSTEH. *) |

,

;
'

OP 206 REV t b CH O'

hfb
320501 RESET TO IC _kR_. -PCM-

~lhb (320502 CONTINUE TO INSERT ALL CONTROL 905
~ RODS.

.

~~h$
320503 INSERT ALL SRM DETECTORS TO -

MAINTAIN INDICATION BETWEEN
200 AND 10E5 CPS.

320504 INCREASE THE BYPASS VALVE JACK
SUFFICIENTLY TO OBTAIN A COOLDOWN
RATE OF ABOUT 60 DEG/HR..

fh320505 SECURE THE SJAE. RUN THE 906
MECHANICAL VACUUM PUMP IF NEEDED
TO MAINTAIN CONDENSER VACUUM.

h'~320506 WHEN REACTOR PRESSURE IS LESS THAN -PCM- RCR04
150 PSIG AND RECIRC LOOP
TEMPERATURES'ARE LESS THAN 350 DEG
START A SECOND RBCCW PUMP AND
PLACE ALL R8CCW HEAT EXCHANGERS :
IN SERVICE. THEN START THE
SHUTDOWN COOLING SYSTEM.

320507 WHEN REACTOR PRESSURE IS LESS THAN 904 -

100 PSIG, START THE RWCU AUXILIARY
)PUMP.

p

|
|
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CERTIFICATION SYSTEM TEST

UNIT: MILLSTONE UNIT 1 DATE: APRIL 12, 1990 ;

i SYSTEM TITLE: STARTUP & SHUTOOWN OF MP1 PAGE: 33 i
i TEST INDEX NUMBER : N/A REV: 0 i

TEST TITLE: NORMAL OPERATIONS & SURVEILLANCES NE: 3200 j
1

STEP PROCEDURE / RESULT PANEL . TAG # INIT/DR;
l
,

320508 WHEN REACTOR PRESSURE IS LESS THAN.
75 PSIG, STOP THE RWCU MAIN PUMP.

320509 SHIFT TURBINE GLAND SEAL STEAM TO l

AUXILIARY STEAM. I

320510 OPEN THE CONOENSER VACUUM BREAKER. 907

BYPASS VALVES TRIP WHEN VACUUM
IS LESS THAN 7 IN HG.

120511 SECURE AUXILIARY GLAND SEALING
STEAM.

320512 SECURE THE STEAM PACKING EXHAUSTER

320513 PURGE OFF GAS -

320514 START HEAD SPRAY TO AID IN COOLING 904
,

THE REACTOR HEAD.

320515 WHEN LESS THAN 212 F,. PLACE Y
MODE SW TO SHUTDOWN AND OPEN
HEAD VENTS.

320516 FINAL SHUTDOWN CONDITIONS:

REACTOR IN SHUTDOWN MODE i

ALL RODS IN.

REACTOR PRESSURE O
,

REACTOR TEMPERATURE APPROX.
210 F.

-
.

SHUTDOWN COOLING IN bd* dy ''~OPERATION. WMMC .!

REACTOR IN' SHUTDOWN, MOL. O " ## ''' '

| * * *-END OF TEST 320500 * * *

.. _ . . . - _ _ ._ . . _ _ . . _ _ _ _ - _._ _._ _. _. _ . . , - _ .
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Figttre 7. 3

Page 1 of 3

SURVEILLANCE LISTING

UNIT MP1

Sequential (Yes/No)Number Title Procedure # To Be Tested

1 SRM Functional Test SP 4018 Yes

2 IRM Functional Test SP 4028 Yes

3 APRM Calibration / Functional SP 404C: Yes

4 Condensate and Feedwater SP 608.13 YesSystem Pump Discharge Check
valve Readiness Test

5 Reactor Feed Pump Recite SP 608.28 Yes
Min. Flow Valve Readiness Test

6 Cold Shutdown /Ref el= Power SP 608.30- Yes
operated valve Readiness Test

7 Shutdown / Refuel Test of Master SP 608.33 Yes
Scram. Solenoids, Scram Discharge
Volume Vent & Drain Solenoids,
and SDV Vent and Drain Valves I

,

8 Manual Scram Functional Test' SP 609.1 Yes
9 Mode Switch in Shutdown SP 610s1 YesFunctional Test
10 MSIV Closure Functionel Test -SP 611.1 Yes-

11 Core Spray System operability SP 621.10' Yes
Test

Appiovedt e d hhae
LASOT

i

!

i

Rev.: 0 ;
Date- 06/29/88 i
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Page 2 of 3

SURVEILLANCE LISTING
.

UNIT MP1

$

| S0guential (Yes/No)- H

| Number Title Procedure 4 To Be Tested i
i

12 LPCI System operability Test SP 622.7 Yes

13 Suopression Chamber Water Level SP 623.4 Yes !Check'

14 Emergency Service Water System SF 623.19 Yes
Operational Readiness Test

]

15 Emergency Condensate Transfer SP 625.4 Yes ;
Pump operational Readiness Test *

16 Manual operation of Relief SP 626.3 Yes,

Valve when~at Operating Pressure
17 Isolation Condenser Heat SP 627.3 YesRemoval Capability Determination

18 Temperature Logging During and SP 633.1 Yes
,

Subsequent to Reactor Heatup
and Cooldown

19 runctional Test when one Circuit SP 646.6' Yesof the Standby Gas Treatment
-

,

System becomes Inoperable

20 Test of operable SGTS rilter SP 646.7 Yes
j Train '

21 15 Minute operational Check of 'SP ' 646.8 Yes
SGTS

-

'
f

i
.

Approved //f. d d e m . /
@40T

i

!

-Rev.: 0
Date .06/29/88

NSEM-4.10 Page: 7.3-2 of 3
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Figure 7.3

Page 3 of 3

SURVEILLANCE LISTING

UNIT MP1

Sequential (Yes/No)Number Title Procedure 9 To Be Tested,

22 SBGT System Flow Rate Test SP 64 9 Yes

23 Standby Gas Treatment Valve SP 646.10 Yes ;
Operability Test

24 Diesel Generator Operational SP 668.1 Yes
Readiness Demonstration

.

25 Gas Turbine Emergency Fast SP 668'2 Yes
Start Test

l
26 Manual ATWS Functional Test SP 672.1 Yes

27 Reactivity Margin-Core Loading _ YesSP 6908-
Shutdown Margin Test

28 Reactor Core Maximu Fraction SP 1030 Yesof Limiting Power Density Check
29 Local and Average Planar Linear SP 1031 Yes

Heat Generation Rate (LHGR and .

APLHGR) Surveillance

30 Minimum Critical Power Ratio SP 1032 Yes(MCPR) Surveillance
i

31 Rod Worth Minimizer Sequence SP_1048 Yes
verification

j
32 Rod Worth Minimizer Operability SP 1049 Yes !

Test

Approved: M* d. hw
.

*ASOT .
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L1. LOSS Or COOLANT MALTUNCTION' ABSTRACTS' !

t

MS01 Malfunction Unisolable Main. Steam Rupture In Drywell-

This malfunction test was conducted in May 1989. .

This malfunction is capable of inserting on unisolable main steam
line rupture in the Drywell, from any of the four main steam
lines. The: steam flow throughJa 100% break will increase to 3.75
E6 lbm/hr in the effected steam line, limited by the flow
restrictor.

L

This malfunction-was tested at 100%, 20%, and .1% severity. .

All tests were started from 100% power, middle of life,
equilibrium-Xenon, steady state conditions,

i

Baseline data was f;om Updated FSAR Section 6.2, Containment '

systems, and best. estimate anclysis.
.

'

Two deficienciep were identified. A small steam line break (20%
severity; 0.5ft break) should cause Drywell-temperature to peak ,

at about 340*r. The simulator temperatures peaked at about-
280*r. This deficie - * acked by DR 89-1-0166- and wil'1 be
resolved by 06/30/92. .~nute steam ~line break (0.1% severiy)n

caused drywell presuu;r to initially decrease,
,

This response has F:en corrected. '

then increase. .;

.|

CUO4 Malfunction "?' y. tem' Leak

This malfunction +$- .2 or ted in March 1989.
This malfunction i . *b). Of.laserting a 500 gpm leak at the
influent inlet to ta= ts..aerative heat exchanger..

;

This malfunction was tested at 1004, 50%, and 5% severity.
All tests were started Crom'100% power., middle of life,
equilibrium Xenon, steady state conditions.

1
! Baseline data was from best; estimate analysis, q

f

n

4

'

!'

-

.
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Two deficiencies were identified: -

L Upon entering the malfuction,at'100% (500 gpm leak), RWCU systemL, pressure 6ecreased too slowly. Correction is being tracked under-
~

' DR 89-1-0047.

CUO4 should cause cp Ot.'he C1.eanup Area temperature monitors to
increase, as well A5 zhe'neacter Building exhaust and. stack gas
radiation-levele. On?y.two of'the eight temperature monitors
track correctly, (DR' 19-1-0049); te ru :asolved by 06/30/92.

RR16 Malfunction Recirc Loop. Break '-

This malfunction test was conducted in April'1989.
This malfunction is.capableuof inserting up to a full double
e'.ded phear of the| reactor.recirc-piping,.(Equivalent break area
i.3 ft ).-

This malfunction was tested at 100%, 50.%, and 5% severity. '

All tests were started from 100% power, middle of life,.
equilibrium Xenon, steady. state conditions. Tests were ended
after:all required actuations/isolations occured, and reactor
vessel and containment parameters were. stable or under control.

Baseline data was from Updated FSAR, Sections 6.2, Containment
Systems, and 6.3 Emergency Core Cooling Systems.

No deficiencies were noted.-

other malfunctions which may be used-to give a' Loss of Coolant,
in the form of faIluresaof safety and relief valves'are: AP01,

-
,

"

AP02, AP03 and APO4. Cause and Effects desscriptions-may be
referenced.for each of these malfunctions to-describe malfunction
characteristics. One deficiency was identified, and corrected.

|

2. LOSS OF INSTRUMENT AIR ABSTRACTS

.|
1

1IA03 Malfunction- Instrument Air Header. Leak-

This malfunction test-was-conducted in April 1989. I

This malfunction is capable of inserting up to a 2500 ScrM
instrument air header leak.

|

l<

. . . -. . .
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,

This malfunction'was tested at 100%, 50%, and 10% severity.
All tests were started from 100% power, middle of life, ;

equilibrium Xenon, steady state conditions.
,

Baseline data was from best estimate analysis, using P&ID's,
plant procedures,-and past plant experience. One deficiency was
generated (89-1-0081) to track the valves that did not fail
correctly due to the loss of air, this will be resolved by-
06/30/92. .

;

IA05 Malfunction Instrument Air Leak In Containment-
.

This malfunction. test was conducted in April 1989.

This malfunction is capable.of inserting a pipe failure down- i
stream of the inboard instrument air supply check valve. A 50%
rupture is equal to the capacity of the Drywell Compressor System-. ,

.(2 compressors). A limited supply of nitrogen is available via
backup bottles. t

This malfunction was tested at 100% and 45% severity.

All tests were started from 100% power, middle of life,
equilibrium Xenon, steady state conditions. .g

Baseline data was from best estimate analysis, use of plant
procedures, and P&ID's. '

3
e

one deficiency was identified during the tests.,The' severity of:
malfunction IA05 needs to be adjusted slightly 'uch that 25%.

corresponds'to 1 compressor, 50% requires 2 compressors, and 100%. .!
,

is twice the capacity of both compressors. This deficiency is |
being tracked with DR 89-1-0072, and'will be resolved by
06/30/92. 4

other malfunctions which may be used to give a Loss _of Instrument
:

Air include:- IA01, ED06C,F. '

'

Cause and: Effects descriptions'may be referenced for.each of
these malfunctions to describe malfunction characteristics. No

I deficiencies apply in these' malfunctions.
.;

i ..

I.
i
\

'!

l
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3. LOSS 6R DEGRADED ELECTRICAL SYSTEMJAed TRACTS

L .

m ;

|

=ED02 Malfunction N.S.S.T. Trip-

:This. malfunction testLwas condu'etedlin March 1989.
'

This: malfunction inserts a tranformer. differential' current trip.
- This'will trip main generator lockouts #1 and #2. Generator-

.

output breakers ST-2:and 6T-2 trip alongLwith=the: generator field-
breaker. The turbine trips,-however, the reactor doesn't. scram.
The bypass valves;open to control reactor pressure, and the

,

stator-'coeling. pumps trip.-

All' tests were started from 50%|p'ower,= middle of core life,
equilibrium Xenon,cjust below 100% control rod pattern, with ,

steady state conditions'. The turbine; bypass valves were opened-
slightly,-to bypass the turbine stop; valve' closure scram. .

Baseline data was from best estimate. analysis, useEof. plant - '

procedures, and CWD's.

Deficiency 89-1-0012 was genereisd tn correct two alarms
associated with the lockout' relay trips._ The-alarms did not
actuate and clear correctly. Thist item will be resolved by-
06/30/92.

ED08' Malfunction' - Instrument A.C.,BusLTrip

This malfunction test was conducted.in March 1989.
u

This malfunction is capable of inserting |an instrument bus-short
circuit,'which causes both the normal, and the backup instrument
AC. bus feeder breakers to trip. _This results in a-loss.of power
to'all-instrument AC loads.- Jul "A" channel (half)' scram occurs-

and' moisture separator lowLlevel causes a-turbine trip.~ rull
core display indicating lights are lost, along with numerous
lesser indications and control functions.
All-tests were started from 100%i. power, middle of life,
~ equilibrium Xenon, steady' state conditions.

Baseline data was from best estimate' analysis, utilizing plant
procedures, CWD's, P&ID's and electrical lead distribution
lists.

)

:
1

5 . - -. . . . - _ , . _ __ _ . . _ . . .



. .

k

,

l

Three deficiencies were identified, relating to indications and
control functions. Two have been corrected; the third, tracked
by SDC 88-1-0181, concerns the full core display indicating
lights, and will be resolved by 06/30/92.

ED09 Malfunctipn Loss of Vital AC-

This malfunction test was conducted in March 1989.

This> malfunction is capable of. inserting a short1 circuit on the
Vital 1AC bus. This will cause'the normal feeder.from the Vital
AC motor-generator to trip. The automatic bus. transfer switches
to the backup. supply, which also trips. Loss of Vital AC power
causes an RPS'"B" half scram. The feed regulating valves lock
up, as well as both reactor recire pump MG set scoop tubes. .The
Rod Worth minimizer and process computer outputs:are lost.

~

Process radiation monitors lose power,- causing a Ibc Building
- Ventilation trip and SBGTS start. The electrical: pressure
regulator (EPR) is lost; control shifts to the mechanical.
pressure regulator (MPR).

'
The test was started from 100% power, middle of life, equilibrium
Xenon, steady state conditions.

Baseline data was from best estimate analysis using plant
procedures, P&ID's and electrical drawings.

Two deficiencies were identified in the testing, relating to
actuations and annunciation. Both have been corrected,

other malfunctions which may be used to give Loss'or Degraded
Electrical Systems include: ED01, ED04,-ED05, ED06, ED07, ED10,
EDll, ED12, ED14 and ED15.

Cause and Effects descriptiont may be referenced for each of
these malfunctions to describe malfunction characteristics. In
malfunction ED04, annunciation was incorrect (DR# 87-1-0184).
-This deficiency has been corrected,

ic

.
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| 4. LOSS'OF COOLANT FLOW ABSTRACTS |

1

L l

|
,

Recirc Drive Motor-Trip f
'

RR01 Malfunction- -

:

This malfunction test was' conducted in April 1989. l.

' i
This malfuncti~on is capable of inserting a phase to phase short. )
. in -the reactor recircLMG drive motor, : causing -a' dif ferential; '

overcurrent trip. The-motor supply. breaker;and generator. field a
breaker trip. The affected recire. pump; coasts-down; loop flow,
drops to zero~in about 24' seconds,1then. increases slightly due to
'reverseTflow. Both pumps ~were tested. 1

All-tests were. started from 100% power, middle of life',-- '

equi' lib rium: Xenon , steady state; conditions ' <

Baseline data was from.the plant updated-FSAR,'Section 15.4-1,
Recirculation Pump Trip. 1No-deficiencies were identified. '|

|-
- Recirc Pump. Locked Rotor i

; RR02 Malfunction -

This malfunction test was conducted'in. April 1989,
1

This= malfunction is'capableiof simulating a mechanical binding of ~

.the. recirculation pump rotor. - Pump.motorfcurrent increases ~ ' '

sharply, causing the-MG set lockout relay to^ actuate..-This trips i
~ .

-

the drive motor breaker and the field breaker.;

All tests wereistarted from 100%| power, middle of 11fe, .[o 7
| equilibrium. xenon, steady state conditions > - The malfunction was '

.

tested on both'recire pumps.

Baseline data was from the Updated FSAR, Section 15.'4.'3, 5
Recirculation Pump Seizure, and best estimate! analysis. Noo

deficiencies were noted.
.

Other malfunctions which may be used to:give a Loss of coolant-
| Flow include RR03, RR05, RR06, RR07 and RR13.

Cause and Effects. descriptions may be referenced for each of 3

these malfunctions to describe malfunction characteristics. - One >

-deficiency was identified-while testing 1RRl'3, with regards to
flow indications. This item-(DR# 89-1-0067) will be resolved byL j

06/30/92.
i

l

>-

1
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5.L LOSS'0F CONDENSER VACUUM ABSTRACTS-
'

|

!

CWOl Malfunction Circ. Water Pump Trip' *-

'This malfunctionitest was-conducted:in March 1990.-
1

This malfunction is-capablesof inserting a'n overcurrent relay i

trip on'any of'theLfour main circulating water pumps. In~this.
major malfunction > test,.-all four cire water pumps were, tripped
simultaneously. Testing in-March, 1989 checked individual pump
trips, and the associated: plant" response-.

All tests were started from 100% power, middle of' life, j
equilibrium Xenon, steady. state conditions.

Baseline data was from the Update.FSAR, Section-15.3.5, CWD's and'
plant procedures. No deficiencies were identified.

-

.

FW30 Malfunction =-' Condenser Air.Inleakage
t

This malfunction test was conducted in March 1989..
'

This malfunction is-capable of inserting up.to aL1000.SCFM air
leak into either main condenser, duetto. expansion; boot failure.

This malfunction was tested at 100%, 50%, and 5% severity..
'

.

All tests were : started' f rom 100% power," middle of life,
equilibrium Xenon, steady; state; conditions. sat 5%1 severity,athe
malfuction was verified to cause a' vacuum decrease and a loss inr
generation output. -The disolved oxygen analyzertreading'
increased less than expected,'(DRacorrected).i Condensate
temperatures, conductivities, and offgss'flowJincreased, as
expected. At higher malfunction severities,-theireactoriseram

.

'

and tubine trip'on' low' vacuum _were. verified,'as:well-as.the !
-bypass valve trip. One discrepancy occured aftercthe turbine '

tripped (100% severity): ' Vacuum stopped decreasing. .This item'
has also been corrected.>

,
a

Baselinendata was from the Updated FSAR,'-SectionJ15.3.5,' Loss of
:' condenser vacuum, plant procedures, and'P&ID'.s. '

,

i

. , , 4 , ~ . - - , + , ~ .-w-- e w--w., s.
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Other malfunctions which may be used to give a~ Loss of Condenser | -

Vacuum include CWO2, CWO6, CWO7, and FW31-(Condenser Level
controller railure).

Cause and Effects descriptions may-be referenced for each of !

these malfunctions to describe malfunction characteristics. one ideficiency exists for CWO6 (DR# 89-1-0046); the malfunction, when.
inserted, had no effect on plant performance. This will be _
resolved by 06/30/92.

6. LOSS OF SERVICE WATER ABSTRACTS

-l

1
i

SWO1 Malfunction Service Water Pump Trip-

q

This malfunction test was conducted in April 1989.

This malfunction is capable of inserting an overload trip on anys fof the four service water pumps.
1

All tests were started from 100%-power, middle of life,
equilibrium Xenon, steady state conditions. Testing on each pumpverified the_ pump trip indications.and annunciations, as well asdecreasing cooling flow to SW loads.-

.

Baseline data was from plant operational data, and best estimate-
analysis,

i

No deficiencies were identified,
i

SWO2 Malfunction Service Water Strainer Plugged-

This malfunction test was cond'acteduin April 1989.
This malfunction is capable c,f insertin
blockage up-to 100% (complete blockage)g service water strainerBlockage assumed to be..from marine fouling.

-

This malfunction was tested at 50% severity, and slowly ramped upto 100%. The service water (SW) strainer high D/P, alarm was
.

_

verified, and SW discharge pressure (downstream of the strainer)decreased. Running SW pump current decreased due to decreased
pump flow. Cooling water flow to the following heat exchangers
was lost: RBCCW, TBCCW, TBSCCW, Diesel Generator. Associatedequipment temperatures increased. The SW strainer bypass valve-
was opened, which restored cooling to the heat exchangers.
Temperatures decreased accordingly.



- - '

All tests were started from 100% power
equilibrium Xenon, steady state conditions, middle of life,
Baseline data was from plant P

.

analysis, and plant experience &ID's, procedures, best estimate
No deficiencies were

.

Water include SWO4 and SWO5other malfunctions which may be used'to give a Lossidentified.
of Service

Cause and Effects descriptions may be
these malfunctions to: describe malfunctireferenced for each'ofdeficiencies were identified. on characteristics.; No-

|
17

LOSS OF SHUTDOWN COOLING ABSTRACTS
i
i

SD01 Malfunction
Shutdown Cooling Pump Trip

-

i

This malfunction test was conducted i
^

n April 1989.
either shutdown cooling (SDCThis malfunction is capable of ins
actuates a pump tripped by ov)erload annunci terting a motor short circuit on

-

pump.- The
the RBCCW system decreases.- - resultant' pump. trip. a or.
removed, the overcurrent reset,The malfunction is subsequentlyHeat load on
heat loads are verified to increaseand'the pump restarted. -restored.

This malfunction was' tested'on both pReactor cooldown is
RBCCW.;

70'r/hr, middle of life,The test was started with the reacto
umps.

at a pressure of'170 psig.r shutdown, cooling'down at
Baseline data was from best'estimatCWD's.

e analysis,; plant P&ID's1and

without removing the malfuncti'onOne deficiency wasinoted, in that ~if th
-

-

pump li e overcurrent is reset
again).ghts come back on (given'a, start signal,-it would trip'allow reset,In the simulator,. the alarm:should' clear and the

(DR 89-1-0115).the malfunction must be removed toThis deficiency has been corrected
.

s
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l
!SD05 Malfunction - Shutdown Cooling _Hx-Tube Leak
|
!

This malfunction test was. conducted in April 1989.

This malfunction is capable of inserting up to a 5001gpm tube
leak in either SDC heat exchanger.

;
,

This malfunction was tested at.100%, 50%, and 5% severity.=
The malfunction was first entered at 100% severity with the SDC
system lined up, but no pump running. The RBCCW surge tank low
level alarm actuated 80-90 seconds-after clearing the high alarm.

3Rx water _ level was observed to increase. . Surge tank fill ~was
;lined up, but unable to clearfthe low level alarm.' The A SDC

pump was started, causing the RBCCW surge tank low level alarm to
iclear, and the high alarm to: annunciate. The RBCCW radiation imonitor alarmed and reactor water-level decreased. The ReactorBuilding Floor Orain Sump A showed increased flow.' Testing atthe' reduced severities was performed with observation of the ;

-

selected parameters.

The tests were started with the reactor. shutdown, ready for
startup at 170*F, middle of life, equilibrium xenon, with the '

mode switch in shutdown.

Baseline data was from plant operating procedures, P&ID's,-CWD's
and best estimate analysis.

!

No deficiencies were noted. I

*

b
i

RC06 Malfunction - RBCCW Header Rupture in the Drywell '

This malfunction test was conducted in April 1989.

This malfunction is capable of inserting an-RBCCW leak of up to
twice the surge tank-makeup capacity .in the drywell piping.
This malfunction was tested at 100%, 50%, and 5% severity.-
At 100% severity, the RBCCW. surge-tank low. level alarm actuation
was verified,1along with drywell floor drain sump Hi-Hirlevel.
The malfunction was removed,'and the alarms cleared.- At the
reduced severities, surge tank makeup precluded the low level ;'alarm. '

All tests were started from 100% power, middle of life,
equilibrium Xenon, steady state conditions.

Baseline data was from best estimate analysis ~ utilizing plant
procedures, P&ID's and CWD's.

No deficiencies were identified.

i

|
-__ J
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Other malfunctions which may be used to give a:. Loss!of Shutdown .

Cooling include: SD02, SD03, and SD04.
.

Cause and Effects descriptions may be' referenced fo'r each of
these malfunctions to describe malfunction-characteristics. One
deficiency. report was generated to trsck a problem with SD02
malfunction. At 0% severity the malfrnetion did,not restrict !

valve movement until after one valve cfcle. Additionally, the
breaker for the valve couldn't be= reset without malfunction
removal. These items are-tracked under 7R# 89-1-0114, to be
resolved by 06/30/92.

3

.!

8. LOSS OF COMPONENT COOLING ABSTRACTS
1

!

!

RC01 Malfunction RBCCW Pump Trip-

This malfunction test was' conducted in April 1989|..

.This' malfunction is capable of.insertingLa motor.short circuit on
either RBCCW pump.

All tests were started from=100% power, middle of. life,
equilibrium Xenon,, steady state conditions. Testing on both
pumps verified the cor rect annunciation and : plant response to thei
pump-trip.

Baseline data was.from best estimate analysis, using plant
procedures and P&ID's.-

No deficiencies-were identified,i

l
CC01 Malfunction TBCCW Pump Trip-

_

This malfunction test was conducted-in March 1989..

This malfunction is capable of inserting'a motor'short circuit
which trips the instantaneous overcurrent, to trip the breaker '

for a given TBCCW pump. .i

All tests were started from 100%-power, middle offlife,
equilibrium Xenon, steady state conditions. Each pump was tested
to verify proper annunciation and'overall plant response. . Main
turbine auxiliaries, which are cooled:by TBCCW exhibited the
required temperature rise upon loss of.the cooling water pump.

L

I

, n -
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Baseline data was from best estimate analysis, using plant-
procedures-and: technical manuals.

No. deficiencies-were identified.

.. SC03 Malfunction Loss of' Cooling.to a Condensate Pump Cooler. |
-

?!

This malfunction tesE was' conducted in-April.1989.-

This malfunction is capable of inserting a, variable loss of
cooling flow (100% = total loss) to any of;the three condensate ,
pumps,

|

This malfunction was tested at 100%, 50%,gand 5% severity..When
bearing' flow through the cooler decreased.to 2 pm, the low: flow;9 ;alarm: actuated. Affected. condensate pump bearing temperatures '

increased, actuating a bearing'highotemperatureLalarm. . Motor
current increased due'to. increased bearing resistance, and'the
pump tripped on overcurrent.1 When.theLmalfunction:was-then i

cleared, and the bearings cooled.off,:.the condensate' pump trippe'd
during1 start attempts,1 due to wiped bearings.-

All tests.were started from 100%. power, middle of life,
equilibrium Xenon, steady state conditions.

Baseline data was from best estimate analysis, based:on-plant
P&ID's', Technical Manuals, and procedures.

One deficiency was noted during testing. The rateJof bearing
temperature' rise was too. great. This item;has been corrected.

SC06 Malfunction TBSCCW Header LeakJat'Hx-Outlet-

This malfunction test was conducted in April.1989.-
This malfunction is capable of inserting a TBSCCW' header leak
that.is double the surge tank' makeup. flow rate. :The leak is=at~
the heat exchanger outlet, and flows into. turbine?bui'lding-air j,

compressor sump. At-large. severity, the.TBSCCW surge tank low
level alaram actuates, followed by the localjsump~ alarm.- As'
conditions continue to degrade, components cooled by TBSCCW start ,

to heat up. The malfunction is subsequently removed, and the
surge tank level restored.

-

'This malfunction was tested at 100%, 50%, and 5% severity.
>

>

c

*

|
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All tests were started from 100% power,~ middle of life,
. equilibrium-Xenon,-steady state-conditions. -l

Baseline' data was from best. estimate analysis, based on plant .;
procedures,..P&ID's and CWD's.

'

Deficiencies found during this test are tracked-by DR 89-1-0109:

1)- Wnen'the system was. drained, the pump still had significant
discharge pressure.

;

2) Immediately after malfunction entry, the area = sump alarm- a
: actuated.' Alarm actuation should be delayed.

3) -The leak' size is about 100gpm, system pump capacity is 1800 i
gpm.= ~Immediately after malfunction insertion, the feed j
string bearing coolers-low cooling flow alarms occur. A time 4.

delay willibe provided. 1

These items will be resolved by-06/30/92. -t

,

Other malfunctions which may be used to give a Loss of Component-
Cooling-include: RCO3, RC04, RC05, RC08,.SC01, SC02, SC04, SC05,
CC02, CC03, CC04,.CC05 and CC07.

..j
'

| -Cause and Effects descriptions may be referenced for each of
these malfunctions to describe malfunction characteristics. -Fori

RBCCW system malfunctions, oneJdeficiency was identified; system
leaks in excess of makeup capacity had no effect on system i
performance. DR# 99-1-0095' applies, and is.to be' resolved by *

06/30/92.

For SSCW system malfunctions,-the-Cond: Booster Pump Overload of '

Fault Trip alarm and RFP Overload or Fault' Trip alarm did:not
actuate at the required setpoints. These items will be corrected ,

under DR4 89-1-0103 and 89-1-0104, by 06/30/92. '

1
For TBCCW system malfunctions,-the sump alarms ~did not actuateEas
expected; DR# 89-1-0040,' to be' corrected by 06/30/92. !

,

\

With a loss of TBCCW to.the generator-H cooler the' generator
aleads temperatures did not respond correctly; DR# 89-1-0041 7

applies, to-be resolved by 06/30/92. I

;;

-

1

i
i

.

s
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9.i LOSS OF NORMAL >FEEDWATER ABSTRACTS.

_

(.FW22 Malfunctio.. -Feedwater Controller Automatic Failure '
-

This malfunction test was conducted in. March 1989.

This. malfunction is capable of failing the'FRV's'in any position
from zero to 100% open.

andL5% severity.This malfunction was' tested at''100%,,50%, !
~

.

All tests wereistarted from 100% power, mildle.of' life,
equilibrium xenon, steady st. ate conditions.

Baseline data was from P&ID's, CWD's, and~bestLestimate analysis.-.

No deficiencies were identified.
'

O

FW23 Malfunction Feedwater Control' Valve OscillStions.-

This malfunction test was conducted in-March: 1989.

This malfunction is : capable of inserting /feedLregulating, _ valve- doscillations of up to 50% of' valve position,7en-either-FRV. i

This malfunction was tested-at 100%, 50%,;andL100 severity.<Both
TRV's were tested. 1At 10% severity, theLyalve oscillated at 5%-
above and below normal position', with'a 5 second period...When:
the controller was placed-in manual, oscillations-continued.- -j

When severity was increased to 100%, with the' valve in Auto,
ioscillations-increased,-as anticipated. Reactor water-level.

decreased, since the average feed flow was~lessithan: required.
The malfunction was removed, and: level stabilization noted.

3

All tests were st'arted from 100% poweri middle of-life,
equilibriumLxenon, steady statesconditions. ;

Baseline data was from best estimate analysis,-based on plant
procedures,. valve technical manuals, P&ID's, and CWD's.

_ ;

i

No deficiencies were noted. !

!,

|:

i

i

u
|..
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other malfunctions which may be used tb give'a-Loss of' Normal
Feedwater include: FWO2, rW15 and FW32.

Cause and Effsets descriptions may be referenced for each of
these malfunctions to describe malfunction characteristics. No ',

"
defici.:licies were identified in the testing.

10. LOSS OF FEEDWATER (NORMAL & EMERGENCY) ABSTRACTS'
>

r

L

FWO1 Malfunction Condensate Pump Trip-

This malfunction test was conducted in March 1989.
This ma. function is. capable of inserting'a:short circuit on the'
designated condensate pump motor (A,B,sor C). The instantaneous- '

.,

overcurrent device causes the breaker to-trip.: Associated--

condensate pump-trip alarms actuate. . Combined, condensate pump _
discharge pressure decreases slightly, but the plant continues to

L operate normally. With'the malfunction inserted,-the pump cannot
| be' restarted. After'.the malfunction is removed, -u the pump is
. restored'to normal operations.
l

All tests were stattsd from 100% power, middle of life,
equilibrium Xenon, steadyfstate conditions. All three-condensate
pumps were tested.

, Baseline dhta was'from plantrexperience, procedures, P&ID's and
| - CWD's.

- ,

No deficiencies were identified in'this test sequence.
i.

- FW17 Malfunction Reactor Feed Pump Trip-

. This: malfunction test was conducted in March 1989.

This' malfunction is capable of tripping the selected feed pump by
inserting an overload trip. 'The standby _ pump will automatically.
- start, to maintain reactor water level. All three pumps ~were i
tested. I

All tests were started''from 100% power, middle of life ~,
equilibrium Xenon, steady state conditions. The tests-verified
the-proper pump trip indications, and subsequent;startup of the <

standby pump.-

,

1 r w E - v - .,+s -
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Baseline data was from the Updated FSAR, Sectionfl5.3.6, Loss of=
reedwater Flow, and best estimate analysis.

L

No deficiencies were identified. '

other malfunctions which may be used to give a Loss of reedwater
(Normal and Emergency) includet FWO7, TWO8, rW19 and FW27.

Cause and Effects descriptions may be referenced for each of_
these malfunctions to describe malfunction characteristics.-
During reedwater malfunctions testing, the following deficiencies
were identified: With-condensate, booster or Rx feed pump

jbreaker control power removed, a motor overcurrent fault trip ~

malfunction should trip the bus feeder breaker (but'doesn't).
DR# 89-1-0056- applies,.and will be resolved by 06/30/92.
A feedwater header rupture inside primary containment results in
an excessive rate of Rx vessel:depressurization. Additionally,
drywell radia' n monitor response-is erroneous.- These items'are i

documented ', <R#-89-1-0061 and 89-1-0080 respectively, and will-
be resolveo ,y 06/30/92. '

ll. LOSS OF PROTECTIVE SYSTEM CHANNEL ABSTRACT

!

RPO4 Malfunction ATWS Panel 1 Loss of Power-

lThis malfunction test was conducted in Apcil 1989..

This malfunction is capable of inserting a loss of power-to,the |ATWS Division I or Division II Panels. Each panel was tested '

separately.

The tests were started from'100% power, middle of life,
equilibrium Xenon, steady ~ state conditions. Upon; malfunction
activation, the meters indicated downscale and panel lights !extinguished due_to the loss of power. The "ATWS RPT Failure '

Division I (II)" alarm actuated. No protective functions
. ,occurred. The malfunction was removed, and the. system, reset, per

procedure. No trips occur during power restoration unless an_

actual trip condition exists. '

Baseline data was from utilization of CWD's and plant procedures,
,

No deficiencies were identified in this malfunction test.
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|
Other malfunctions-which may be used to give a Loss of Protective I

-System Channel include RP05, RP06 and RP07.
]

Cause and Effects descriptions may be-referenced for each of-

these malfunctions to describe malfunction characteristics. HNo
deficiencies were identified.

!

12. CONTROL ROD-FAILURES ABSTRACTS 1
|

{
i

|

'

RD01 Malfunction All Rods Stuck At Present Position-

.

This malfunction test was conducted in April 1989 and in April
1990 as a major malfunction.

This malfunction is capable of physically holding all control-
rods at their present positions. The malfunction was tested with
a group 1 isolation and with'the main turbine available. In both
cases boron was injected to effect.the shutdown.

| All test 6 were started.from: 100% power, middle of life
equilibrium Xenon, steady state conditions.'

Baseline data wasofrom best estimate analysis. No deficiencies
were identified in the testing.-

!

RDOS Malfunction Control Rod Blade' Stuck At Present-Position--

!

This malfunction test was conducted in April 1989. e
.

This malfunction is capable of sticking the.specified' control rod
at<its present position. When rod. motion is attempted, CRD stall
conditions 1are indicated. When-the' reactor is scrammed, the
affected rods ~do not move.

All tests were started from 170'F, middle of life', readyLfor-
startup, equilibrium' Xenon,. steady state conditions,.

-Baseline data was from best estimate ananlysis based:on plant
procedures, technical-manuals, and P&ID's.

No deficiencies were' identified with this malfunction.

.

, . . ~ . .-
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RD06 Malfunction 1 -E Control Rod UncoupledL

This malfunction test was conducted 4 in1 March' 1989'. *

'

This malfunction is capable ~of. allowing'a control red to, withdraw
beyond notch 48, and..into the' overtravel position. This causes :

the " Rod: Overtravel" annunciator, and a blank rod. position
indication. The rod is driven in, then fully withdrawn;'it i
remains uncoupled. Theimalfunction is' removed and:the rod
inserted two: notches.: Upon subsequent withdrew, the rod is
coupled. ?

\

All tests were started fromfl70'r, middle of life, plant ready
'

.,

for startup, equilibrium Xenon,, steady state-conditions.
iBaselineLdata was from plant procedures, technical; manual-

information, and P&ID's.;

Two deficiencies'were identifiedEin the course of this testing:-f

1) When the-rod.was inserted, after malfunction-removal,-two-
notches were not sufficient:to couple,the rod'(DR 89-1-0092);

t.

'2) When the malfunction'is placed on a rod at position 48, the
rod didn't-drift out to'. the :ove rtravel position .(DR
89-1-0090).

i

These. deficiencies will be. corrected by;06/30/92. -

Other malfunctions which may be'used to give Control Rod; Failures
include: RD03, which causes rod drifts, RD04, RD07',-RD08 and
'RD21.

! Cause and Effects descriptions may'be referenced for;each of,
these malfunctions to describe malfunction charateristics. No
deficiencies were identified in the testing.

,

''

13. INABILITY TO DRIVE CONTROL RODS ABSTRACTS(-

)

RD16 Malfunction CRD Pump Loss of. Control Power !
-

| This malfunction test was conducted'incApril 1989.
1.

This malfunction.is capable of blowing.the fuses in the:125vDC''
control power supply to'the CRD pump breaker. This will cause
the pump status lights to'go out. If the_ pump is running, it
cannot be tripped. If stopped, it cannot be started.

!

.I
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All tests were started from 1001 power, middle of life,

[. equilibrium Xenon, steady state conditions.

. Baseline data was from plant procedures-and CWD's. I

\ -

'

A deficiency was noted in.that the malfunction did not remove the: ;
"A" pump. control power. Pump. indicating lights-functioned and I

the pump was able to be tripped..Also, without control power tol
CRD, the pump overcurrent should trip the~ bus feeder, but didn't.
This item falls'under DR 89-1-0086, and-will be corrected by;
06/30/92.

Other malfunctions which may be used to'give an InabilityLto
Drive Control Rods inicude: RD09, RD17, RD19 and RD22.

!
Cause.and(Effects' descriptions may be referenced'for each of I

these malfunctions to describe malfunction characteristics.
- During control rod malfunction. testing, when a substitute rod
position-is inserted into the RWM, the plant. process 1 computer,
doesn't display this information. DRt 89-1-0085 applies, andi
will-be resolved by 06/30/92. With a CRD header rupture inserted ,

(RD22)-the local drain sump did|not show increasedoflow; DR# - t
89-1-0096 applies; to be resolved by 06/30/92. '

'

!

| 14. FUEL CLADDING FAILURE ABSTRACT'
.

.

:

L

|

CR01 Malfunction Fuel Cladding Failure:-

This malfunction test was-conducted in-May 1989.

This malfunction is capable of inserting a variable ~ fuel ~ cladding
' failure, with 100% = 100,000 uC/sec.

1 7

I This malfunction ~was tested at 1% severity and then slowly ramped
| up'to 100%.

$

All tests were started from 100% power, middle of. life,
equilibrium Xenon, steady state-conditions.

Baseline ~ data was from best estimate analysis,-and NUSCO Rad.
~

Assessment data..

tio deficiencies were identified in this test.

r
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15.-TURBINE TRIP ABSTRACTS

1

Turbine Trip [TC08' Malfunction -

This malfunction test was conducted in March 1989.

This malfunction ~is capable of inserting ~a turbine: emergency
.

governor trip, caused by-a tri'p valve latch failure. The test
,

o

was deemed satisfactory after verification of the turbine trip,'

bypass valve actuation, reactor scram and generatorttrip.. With
the malfunction still inserted,3 the: trip could not be reset.

,

After malfunction removal, the governor ~was reset normally.

The. test . was started . f rom.1000 powe r, .niddle of life ,f equilibrium |
Xenon, steady. state: conditions.

Baseline' data was from;the upda'ted FSAR, Section 15.3.3, Turbine
Trip. '

>;.

.No, deficiencies were identified-in this-test.
l

Other malfunctions which-may-be used to give a Turbine Trip
L includo TUO6.

Cause and Effects descriptions may be referenced for this
| malfunction to describe malfunction-characteristics.-.No.deficiencies were encountered in this testing,I

j

16. GENERATOR TRIP ABSTRACTS

EG01 Malfunction Generator Trip-

H This malfunction test was conducted in: March.1989'. '

This malfunction is capable of inserting- a spurious: dif ferential
overcurrent trip.

All tests were started from 100% power, middle of life,
equilibrium-Xenon, steady state-conditions..

;

|.

|

1

|

|

|
1
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|



]
l

'l
l

-l
l
i

Baseline data was from plant operational data, and best estimate
analysis.

iTwo deficiencies were identified in this testing. One is- ;

corrected, the other, which : relates to the generator leads *

temperature alarm (89-1-0031), will be corrected by 06/30/92. '

,

EG04 Malfunction Main Generator Field Breaker Trip-

This malfunction test was conducted <in March 1989.
This malfunction is capable of inserting a short circuit in the
main generator field breaker open relay. The field breaker
opens, causing'a loss:of excitation. The turbine master trip
solenoid trips on loss of excitation. The testing verified >the
trip of generator lockout relays, output breaker trip,-turbine
trip and the reactor-scram.

The tests were started from 100% power, middle of life,
equilibrium Xenon, steady-state conditions.

,

Baseline data was from plant _ procedures, best estimate analysis
and CWDs.

No deficiencies were identified.

'

17. FAILURE OF AUTOMATIC CONTROL SYSTEM ABSTRACTS
|

5

i !

a

L RR08 Malfunction Recirc System Master Controller Failure-

This malfunction test was conducted in April 1989.

| This malfunction is capable of failing the reactor recircLsystem
i master controller to an instructor specified value. The

controller may be ramped to the new position over any desired
time interval. If the individual controllers are placed in'

i manual,_the student may regain control of recire pump speed.
| This malfunction was tested at 100%, 50%, and 0% severity. j
|' 'During testing, the recire pump speed and reactor power.were

_

|

, verified to. follow the malfunction demand. With the malfunction =

i inserted, the master controller had no affect on-pump speed. |

All tests were. started from 100% power, middle of life,
equilibrium Xenon, steady state conditions.

.

'
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Baseline data was from the updated FSAR, Section 15.5.3,
Recirculation Flow Controller failure,. Increasing; Flow. |

One deficiency was identified, in that when the malfunction iss
entered, the controllerspeed, and not a smooth. inserts step changes to recire pumpramp (DR 89-1-0070). This item will be-
resolved by 06/30/92. '

RR09 Malfunction- - Recirc Pump Loop Speed Controller Failure

This malfunction test was conducted in April 1989.z
|

This malfunction is capable of failing an individual recire loop
speed-controller to any instructor desired position. If
feedwater flow is below 20%, the loop speed controller output is
not limited, but the input to the pump speed controller ~is held
to-32%. t

'

_This malfunction ~was tested at 100%,'1%,.and.0% severity. At they
,

1% severity, the recirc-MG speed decrease was observed, along Nwith the flow and power decrease. At 0%, the controller-dropped)
to zero, the speeducontrol signal failure alarmed, and the scoop.. tube locked up as expected. At the 100% severity, the'RRMG
speed, flow and Rx power increased to follow severity. Bothcontrollers-were tested.

All tests were started'from 100% power, middle _of, life,.
equilibrium Xenon, _ steady state-conditions.

Baseline data was from best' estimate-analysis.-

No deficiencies'were identified.. '
<

,

i

RR10 Malfunction Recirc Pump Speed _ Failure--

~This malfunction. test-was_ conducted in April.1989,
a

This malfunction is capable of: inserting .an electronic f ailure
intoLa recire pump basic speed controller. This malfunction issimilar to RR09, except that there are no limits on the rate.of
change of speed controller output. ; Controller output indication
is lost, however recire pump speed response can be observed. Low
feedwater flow has no effect on this malfunction. '

i

i
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This malfunction: was. tested ;at 100%, 50%, and 0% severity., ..
The speed controller did not change the. speed controller output
indication. The RRMG speed, loop flow, and Rx power changed tofollow the malfunction severity. With a Rx scram, and feed flow-~

,

i

below 20%, the unaffected RR pump ramped down..as required. Theaffected pump did not ramp downward until malfunction removal.
3

All-teste were started from 100% power, middle of life, i

equilibrium Xenon, steady stace conditions.

Baseline data was from best estimate analysis, i

;No deficiencies were identified. '

Other malfunctions which may be-used to give a railure of I
;Automatic Control Systems-include: RRil, RR12 and RWOl. !

.

!Cause and' Effects descriptions may be referenced for'each of I

these malfunctions to describe malfunction characteristics. No jdeficiencies were identified in the testing. i
r

18.
FAILURE OF REACTOR COOLANT PRESSURE AND VOLUME CONTROL

r

i
SYSTEMS ABSTRACTS ,

This malfunction type is'applicableito.PWR's only.
|

L
'

19. REACTOR TRIP MALFUNCTION ABSTRACTS

RP01 Malfunction.- Spurious Reactor' Scram
-|

This malfunction test was conducted in April'1989.

This malfunction insects an unidentified suptious reactor. scramsignal. There are no indications of the-cause of the scram.With the malfunction inserted, the scram cannot be reset.-

j

All tests were started from 100% power, middle of life,. t

equilibrium Xenon, steady state conditions.
'I-Baseline. data was from plant data,'and best estimate analysis. . :i.-

No deficiencies were identified.

Other malfunctions which may be.used to'give a Reactor TripInclude: RR18, RR19, RP05 and RP06.

!

|

|

0
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Cause and Effects descriptions may be referenced for each of
these. malfunctions to describe malfunction characteristics. ;

'

Testing RR18. revealed that as:RWL decreased, the level indication
erroneously came off the high peg. . This deficiency has been
resolved. No other deficiencies were identified for'these-
malfunctions.

)

i

20. MAIN STEAM LINE AND FEED LINE BREAK ABSTRACTS
(Inside & Outside-Containment) ,

,

!

i

MS02 Malfunction Steam' Rupture Inside Drywell, Downstream of-

MSIVs<

This malfunction test was conducted in itay 1963.
;

This malfunction is capable of inserting a' pipe rupture !

immediatley downstream of the inboard MSIV, in any of the'four 3
:

main steam lines. The leak rate is variable, with 100% equal to }
15 E6 lbm/hr. Note that each steam line flow restrictor limits !

,

flow to 3.75 E6 lbm/hr in each steam line. !

This malfunction was. tested at 100%, 50%, and 5% severity. All {four steam lines were tested.
-|

All tests were started from 100% power, middle.of life,
equilibrium Xenon, steady state conditions, and ended when !

reactor water level was stable, with-drywell pressure decreasing, j

due to steam condensation.
:;

!

Baseline data was from the updated FSAR, Section 6.2 Containment
Systems and Section 15.7.'3 Main Steam Line Break-outside of
containment. A previously documeated deficiency-(88-1-0202)
related to the.Drywell radiation level response was noted in the
testing.

This item will be dispositioned.by. 06/30/92,

iMSO4 Malfunction Main Steam, Line Rupture In Heater Bay. j
-

.This malfunction test was conducted'in June 1989..

This malfunction is capable of inserting up to a 25.9 E6 lbm/hr
leak from the "b" main steam line entering the bypass valve
chest. ~

;

:

,

I
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This malfunction was tested at100%, i

50%, and'5% severity.All tests were started from 100%equilibrium xenon, steady state conditipower, middle of-life, ,

ons, !

Baseline data was from'best esti 1

The testing revealed that mate analysis. i

decrease too rapidly after eventthe stack radiation monitor readi;

monitor closcst to the break does not-initiation. !monitor. ngs
- The area radiationwill be corrected byThese items are being tracked und

06/30/92 read as high as a nearby
i

er DR 89-1-0170,.

Feed Line BreakOther malfunctions which may be
and

FW18 and FW19used to give a Main Steam Line or15clude: MS03,t

Cause-and Effects descriptions 1ma
these. malfunctions to describemalfunction characteris tics.y be referenced for each ofTesting of MS03 reveal 3 defici
'line break' caused shutdown cooling pu:encies
erroneously' peg high; DR# The stear tunnel steam.

will be recolved bymp room radiation levels to89-1-0169<

The steam tunnel temperatures d 06/30/924.excessive; DR6 89-1-0037,
for resolutionuring~the steam'line' break were

-One steam tunnel temperature-monitor a06/30/92.
the wrong location; DR#06/30/92 - .

ppears to be simulated in89-1-0167
applies, for resolution

Malfunctions FW18,
FW19 were previously discussed

.

21. NUCLEAR INSTRUMENTATION FAILUR
E ABSTRACTS

NIO1 Malfunction
APRM Failure

-

This-malfunction test was condu t dce
This malfunction is capable of i

in April 1989..
,

s

6.APRM channels; a severity of 100%nserting a failure on any of the(full scale)~. -

results in an output of 125

each of the six channels.=This malfunction was tested at 100%,-87%,.and 0% severity, on

m
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All tests were started from 100% power, middle of life, I

equilibrium Xenon,' steady state conditions. Tests were ended
after each malfunction was verified to cause the required upscale
and downscale. trips,.as well as proper recorder response.

Baseline data was from best estimate analysis, using plant
procedures and CWD'c.I

No deficiencies were noted in this testing. i

NIO2 Malfunction IRM Failure-

This malfunction test was conducted in April 1989.

This malfunction is capable of failing.any of the 8 IRM channels-
to an instructor desired indication. A 100% severity indicates
125 on the scale.

This malfunction was tested at 100%, 87%, and 0%-severity on each
IRM channel.. -

All tests _were started from 100% power, middle of life, ;
equilibrium Xenon, steady state conditions. -Tests were ended
after each malfunction caused the proper upscale and downscale
trips, with associated recorder response.

Baseline data was from best estimate analysis, using plant
procedures, surveillances and CWD's.

No deficiencies were identified,
j

other malfunctions which may be used to give a Nuclear
Instrumentation Failure include: NIO3, NIO4, NIOS, NIO6-and i

nil 0.

Cause and Effects descriptions may be referenced for each of
these malfunctions to describe malfunction characteristics. Ramp
insertion of NIO3 causes step jumps in SRM output and period; DR#
89-1-0068. This DR was corrected. 1

i

|
|

|
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.22.J PROCESS L INSTRUMENTATION FAILURE' ABSTRACTS

|
,

'

b

L 4

I RM01 Malfunction' Process Monitor Readings-

1
This malfunction test was conducted in April 1989,

This malfunction is. capable of inserting a detector failure lof up_
to-100% of the process; range, into any-of the 20 process- ";

radiation monitors.
L

This malfunction was tested at 100%-and 0% severity.
:All tests were sta' rtedi f rom:10'0% power, middle of life, '

equilibrium Xenon, steadyfstate conditions, and ended.when all !
expected alarms were rece'ived, j
Baseline data was from.best' estimate analysis, utilizing plantprocedures and drawings. ,

n I
'

.

When a downscale signal-was, applied.to the Stack Gas Radiation
-

3monitor, an alarm.should have actuated, but did not (DR i

89-1-0099). The downscaleslights on the RBCCW and:SW Radiation
monitors did not. require a " reset" prior to clearing,-(DR
89-1-0098). These items have been corrected. q

RM02 Malfunction Area" Radiation Mo..i. tor' Failure-

This malfunction test'was conducted in April 1989.-
'

This malfunction is capable.of' inserting a detector-failure,
resulting in a given ARM indication of-O to 100% of. indicated

-

.range.

This malfunction was tested at 100% and 0% severity.

All tests were, started-from 100% power, middle of life,
equilibrium-Xenon,-steady state conditions.

!

Baseline-data was from best' estimate analysis.

Deficiency Report 89-1-0100 was initiated on ARM #12, the Drywell'High Range. Monitor. The malfunction did not affect this monitor,
',which was recently relocated. This deficiency hasLbeen

corrected.
.i

!

e
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FW26 Malfunction FWCI Auto Start Failure .;q-

Ec?
This malfunction test was conducted in March-1989.

This malfunction is capable of blocking the-auto start capabilityL
of the feedwater coolant injection system, by simulating a. blownfuse in the start circuitry.

Testing was. started during a scram recovery, with the reactor
slightly suberitical, 8 hours after a scram-from 100% power.
Drywell pressure was increased above 2.psig by securing-the
drywell coolers. All other ECCS systems functioned normally.The malfunction was removed, FWCI-initiated' correctly.
Baseline data was from best estimate analysis using plant
procedures and CWD's.

No deficiencies were identified.
Other malfunctions which may be used:to give a Process
Instrumentation Failure include:. RM03, RR21, CC05 and CUO6..

-

Cause and Effects descriptions may'be referenced for each of
these malfunctions to describe malfunction characteristics.

.

No *deficiencies were identified in this testing.

23. PASSIVE MALFUNCTIONS IN EMERGENCY SYSTEMS ABSTRACTS

CS02 Malfunction Core Spray Pump. Tails To. Auto Start-

This malfunction test was conducted in March 1989.
This malfunction is capable of preventing the auto start of a
selected core spray pump-(failed contacts).

Testing was started from 100% power, middle of. life, equilibriumxenon, steady state conditions. Containment pressure was raised
to 1.8 psig; the affected CS pump did not start, while the other
pump started. The affected. pump was then manually started.
After simulator reset, the low-low water level actuation of core
spray was also verified inhibited using.this malfunction.

.

Baseline data was from best estimate analysis using plant CWD'sand system procedures.
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i

When the malfunction was removed, the affected pump should have
,

auto started with an initiation signal present. This problem was
intermittent (DR 89-1-0040), and will be corrected by 06/30/92.
Other malfunctions which may be used to initiate Passive
Malfunctions in Emergency Systems include: LP02 and SD07.

Cause and Effects descriptions may be referenced for each of
these malfunctions to describe malfunction characteristics.

,

,

;while testing SD07, the valve throttle light remained illuminated
iafter the breaker tripped; DR# 89-1-0113, to be resolved by06/30/92.
i

24. TAILURE OF AUTO REACTOR TRIP SYSTEM ABSTRACTS
i

;

.

i.

RP02 Malfunction Failure of All Automatic Scrams- j
This malfunction test was conducted in April 1989. },

s

This malfunction is capable of preventing all automatic reactor
scrams from inserting control rods. During a scram condition, the
respective annunciators will occur, but with no rod motion.
Manual reactor scram remains functional.
All tests were started from 100% power, middle of life,
equilibrium Xenon steady state conditions. Automatic scram
conditions were cr,eated (low water level, high Rx pressure,|

etc.), with proper annunciation, but with no rod motion. Removalof the malfunction, or a manual scram caused rod insertion.

Baseline data was from best estimate analysis, plant proceduresand CWD's.

No deficiencies were identified.

RP03 Malfunction Failure of All Automatic' Scrams Except ATWS-

This malfunction test was onducted in April 1989.

This malfunction is capable c; preventing all automatic-scrams
except ATWS from causing controi rod insertion. The malfunctionsimulates a failure of all 917/590 - 108 relays. Normal reactor
protection system alarms anunciate, however, when their setpointis reached.

t

e

e -- -, ,-, , . - - - , . . , - - ,
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All tests were started from 100% power, middle of life,
equilibrium Xenon, steady state conditions. The tests verified
that only the ATWS and manual scram functions caused control rod,

insertion.

Baseline data was from best estimate analysis, utilizing plant
.

'

procedures, CWD's, and P&ID'r.

, During the ATWS scram, which bleeds off the scram air header, the
{ control rods should insert in a random manner. In this testing .

all rods inserted at once (DR # 89-1-0094). This item will be
'

corrected by 06/30/92. i

,

25. REACTOR PRESSURE CONTROL SYSTEM FAILURE INCLUDING TURBINE
,

BYPASS FAILURE (BWR) ABSTRACTS

.

TC01 Malfunction . Electric Pressure Regulator Transducer-

railure

This malfunction test was conducted in March 1989.
This malfunction is capable of inserting a failure of the EPR| ,

pressure transducer output ot.an instructor specified valve.
This enifunctio:. " e tested at 40%, 39%, and 41% severity. At,

'

the 40% severity (bu 'd on initial pressure setpoint), there was
| no significant change u. pressure transducer outputt reactor

pressure remained stable. With the severity decreased by it, the
control valves closed slightly, causing steam pressure to
increase. The mechanical pressure regulator (MPR) opened the
control valves and controlled pressure at its setpoint. Uponmalfunction removal, the EPR restored pressure control.

With the severity increased to 41%, control valves opened to the
load limit, followed by the bypass valves, to reduce reactor
pressure. When pressure decreased to 825 psig, the MsIV's shut
and the-Rx scrammed, as expected.

All tests were started from 100% power, middle of life,
equilibrium Xenon, steady state conditions.

Baseline data was from the Updated TSAR, 15.3.1, Steam Pressure
Regulator Failure (decreasing flow), technical manuals, prints
and procedures.

. - - - _ . _ _ - , . - -.- - . .
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No deficiencies were identified. I

TC02 Malfunction Electric Pressure Regulator Oscillation |
-

This malfunction test was conducted in March 1989. I

This malfunction is capable'of inserting up to a 100 psig !
oscillation in the EPR output signal. Oscillation period is' about 3 seconds.

This malfunction was tested at 100%, 50%, and 104 severity.
'

I

All tests were started from 100% po' t, middle of life,
.equilibrium Xenon, steady state co 41ons. During testing at the '

higher severities, the MPR took cc..rol of pressure at the high
point in the oscillations. Plant pressure, power, level, and
steam flow response were verified at each severity. With themalfunction-removed, the EPR pressure control returned to normal.

Baseline data was from actual plant experience during EPR
oscillations, and best estimate analysis. *

Testing revealed that steam flow, reactor power, and reactor
water level did not oscillate with the required amplitude.

;

This item (DR 90-1-0039) will be dispositioned by 06/30/92,
s

TCC3 Malfunction Mechanical Pressure Regulator Transducer I-

Failure

This malfunction test was conducted in March 1989. i

This malfunction is capable of inserting =an MPR pressure
transducer output failure to any instructor desired value. Thismalfunction is similar to TC01.

This malfunction was tested at 90%, 97%, and 96%-severity. Since
the MPR has a considerably larger pressure control range than the
EPR, this malfunction is initially entered at a value of (steam
press. -150) /9, in order to cause no change in controller
output. .The malfunction was verified by entering at 97%,-which imaintained normal steam pressure. When the severity was
decreased by 1%, with'the MPR in service, the control valves
closed, steam pressure started to increase, then the EPR took'

L c>ntrol of pressure. With the EPR controlling pressure, the'

severity was increased by 1%.- The MPR opened the control valves ;
;

to the load limit, followed.by opening of the bypass ~ valves. '

Reducing reactor pressure caused the subsequent scram and MSIV
closure on low steam pressure.

T

!

>
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IAll tests were started from 100% power, middle of life,
equilibrium Xenon, steady state conditions.

Baseline data was from the-updated rSAR, 15.3.1, steam Pressure,

'

Regulator railure (Decreasing Flow), and best estimate analysis.
No deficiencies were identified.,

!
i

Tc04 Malfunction Mechanical Pressure Regulator Oscillation ;
-

This malfunction test was conducted in March 1989.
This malfunction is capable of inserting an MPR oscillation with
a variable swing of up to 100 psig. Malfunction is similar toTc02.

This malfunction was tested at 100%, 60%, and 20% severity. )
All tests were started from 100% power, middle of life,
equilibrium Xenon, steady state conditions. Testing was concluded

ii- after the MPR servo and pressure response to the malfunctions '

were verified.
'

.

Baseline data was from best estimate analysis.-
.

'

The pressure swings did not equal the malfunction magnitude..

This deficiency discussed under Tc02 malfunction.

TC05 Malfunction Turbine control Valve railure-

This malfunction test was conducted in March 1989.
This malfunction is capable of positioning any of the control
valves to a desired position.

This malfunction was tested at 1001, 50%, and on severity, foreach centrol valve.
| All' tests were started from 100% power, middle of life,

equilibrium Xenon, steady state conditions. Each control valve
was tested. The non-selected valves responded to the failed valve
as follows: With the seleted valve full open, othes control-
valves modulate closed. With a valve failed shut at 100% power,
.the other control valves opened fully, and' bypass valve flow was
required to control reactor pressure.

.

%

i

, , -,g.- ,-. ._ - - . - . . . , , - - , , -s



Baseline data was from best estimates analysis.

No deficiencies were identified.
Other malfunctions which may be used to give a Reactor Pressure
Control system railure include: TC06 (Bypass Valve railure).

.

Cause and Effects descriptions may be referenced for this '

malfunction to describe malfunction characteristics.. No
deficiencies were identified in the TC06 Malfunction Testing.
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ATTACHMENT 8.1 )
"

MILLSTONE 1 |
:

INITIAL CONDITIONS VERIFICATION f
:

'CHECRLIST |

| ;
,

'

,

I. Control Board Walkdown j
"With the simulator in "run", at each of~the following control'

boards, an.8RO licensed'or certified instructor shall review
switch positions, controller settings, meter indications, ;
annunciator conditions, system alignments, etc., to ensure 3

'' they are consistent with the intended conditions of-the |
Initial Condition. ,

903 910 921- 936 I

904 911 922A 937
905 913 9223 938
906 915 923 945
907 917 925 924 ,

908 980-1 926 ,

909 980-2 ;_

t

f.|

II. Remote Functions-Review !

With the simulator in "run", for!each of the following
!, remote function systems,. review each remote function to

ensure its condition is consistent with the-intended
conditions of the Initial Condition. ;

ANR CUR IAR RCR SCR
APR CWR LPR RDR SDR
CCR EDR MSR RMR SLR

,

CRR EGR NIR RPR SWR t

CHR EXR OGR RRR TOR
'

CSR FWR RCR RWR. WDR

i

|

.i

Rev.: 3

Date: 5/23/90=
NSEM-4.02 Page: 8.1-1 of|4
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l

Initial Condition stability and measonabilityIII.
,

lPerfora either Section A, B or C l

A. For Equilibrium Xenon, Stead
(30%, 50%, 75%, 100% power, y State, Power Levels

*

etc.) only, ensure the
following parameters are stable and reasonable for ,

the first 2 minutes after resetting to the IC and {
going to run: )

|* Neutron Flux % * Recirc Flow !

* Core Flow * CRD Flow
* Reactor Pressure * iCRD Temperature

t
* Rx Water Level * RWCU Flow !

Total Stm Flow* * RWCU Inlet Temp ;
Total FW Flow **

RWCU Return Temp [
* Core Thermal Pwr % * Xenon Reactivity~

from Instructor< * Generator Load Station is in
* Control Rod Position

is reasonable for
power level,

i

Ensure any items mentioned in IC descriptiono

on instructor station are correct and any key
items not present on the instructor station ICdescription are added. Key items in remarks
section of IC are BOL/MOL/EOL,-Xenon trend,
unusual control rod positions, unusual
equipment lineups, etc.

1
:

)

q

Rev.: 3
Date 5/23/90NSEM 4.02 Page: 8.1-2 of.4

|
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8. For ICs which have the reactor critical, but do not
,

fall into Category A above, verify the following '

parameters are stable and/or reasonable for the first i

2 minutes after resetting to the IC and going to runt i

* Neutron Flux % * Recire Flow
* Core Flow * CRD Total Flow
* Reactor Pressure * CRD Temperature

* Rx Water Level * RWCU Flow

* Total Steam Flow * RWCU Inlet Temp
,

* Total FW Flow * RWCU Return Temp

* Core Thermal Pwr % * Xenon Reactivity '

from Instructor -

* Generator Load Station is in

* Control Rod Position
is reasonable for i

power level
_

o Ensure any items mentioned in IC description on
instructor station are correct and any key items
not present on the instructor station IC descrip-
tion are added. Key items in remarks section of
IC are BOL/MOL/EOL, Xenon. trend, unusual control i

rod positions, unusual equipment lineups, etc.

4

|
i

| Rev.: 3
Date: 5/23/90

| NSEM 4.02 Page 8.1-3 of 4
|
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.- ._. __ . _ _ _ _ _ _ _ _ _ _ . _ - _ - _ _ _ _ . . . _ _ . _ _ _ . _ - - _ _ _ . _ _ _ _ - _ . _ _ _ _ _ . _ _ _ _ __

?
. - - . - . . . . .

,

L

i
,

I

C. For ICs in which the reactor is not critical and may be i

in various stages of plant startup or shutdown, verify
the following parameters are stable and/or reasonable '

for the first ; minutes after resetting to the IC and .

going to runt
1

* Core Flow Recire Flow*

* Reactor Pressure * CRD Total Flow
._

* Rx Water Level * RWCU Flow

' * Total Steam Flow * If SDC in opera-
tion, SDC flow

* Total FW Flow is steady

* Neutron Flux %

Xenon Reactivity*

from Instructor
Station is in.

Equilibrium )
f

;

'

o Ensure any items mentioned in IC description'

on instructor station are correct and any key
items not present on the IC description are
added. Key items in remarks section of IC are
BOL/MOL/EOL, Xenon trend, time after reactor
trip, unusual control rod positions, unusual
equipment lineups, etc.

.

IV. IC Requirements to be Specifically Verified

None.
|

|

<

Rev.: 3

Date: 5/23/90-
NSEM 4.02 Page 8.1-4 of 4
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STUDENT TEEDBACK SURVEY'RESULTS
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May 24, 1990
OT1-90-065

,

ITO: MP1 Licensees
Ar. 6

FROM: M. C. Jensen (Ext. 2611)
SUBJECT: MP1 Simulator ridelity Evaluation Results

During rebruary and March 1990, simulator fidelity evaluation
questionnaires were distributed to all MP1 licensees. The '

attachment contains the results of'the survey.

All comments and their associated rating have been included. The
disposition of items brought to our attention is stated for your
information. If you have any comments or questions about the
survey results, or disposition of particular items, please call,.

Some of the deficiencies identified in the summary may have |
an item resolution date well into the future, such as June 30,
1992. This does not mean that the item is not important, or that

j your concern will not be addressed for another year or so (it
will probably be investigated relatively soon). This date is
listed for commitment purposes. Since we presently have
approximately 270 deficiencies outstanding, there has to be a
priority established, such that the training benefits are i
maximized.. Licensee input (from this survey), is highly valued iin this process, and helps us to establish these priorities. '

If you identify any other simulator fidelity discrepancies during
the year you may use the student assessment forms.provided during
training to bring them to our attention. Thank'you in advance '

for your help,
t

MCJ/lah

Enclosure

c: File 4.1.6.6 |

'

t

0870 RCV,F-84 '
BM1

_. ~ - - - . . _ _ . . . _ _ . _ _ _ _ _ _ . _ . . _ .~.
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SUMMARY Or RESULTS

Surveys were distributed to all MP1 licensees and
certification holders (55 total).
Each operations shift returned one completed survey, which ,

represents the comments received from.that shift. This |

method of data compilation was found to be much more |
2efficient on a shift basis than submitting individual forms.
'Additional surveys were returned partially filled out. The

comments from these were also included. ,

,

35 (44%) responses among all questions rated as N

24 (30%) responses among all questions rated as 1

11 (14%) responses among all questions rated as 2

9 (11%) responses among all questions. rated as 3
,

1 (1%) responses among all questions rated as S
.

Question N 1 2 3 S

~ A1 18% 73% 9% 0% 0%

A2 33% 67% 0% 0% 0%

B1 50% 17% 17% 16% 0%

C1 57% 29% 14% 0% 0%

D1 29% 28% 0% '43% 0%

'% 17% 0% 0%
^

0El 83%

E2 67% 17% 16% 0% 0% ;

F1 67% 17% 0% 16% 0%

F2 50% 33% 0% 17% 0%

G1 17% 17% 42% 16% 8% <

G2 58% 14% 14% 14% 0%

N = No observable difference between simulator and actual
plant. 4

1

1 = The-difference between simulator and actual plant is1

observable but has LITTLE OR NO ArrECT on the operators
actions or diagnostic ability,

i

wa w - -- , ,- r
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|
,

2 - The difference between simulator and actual plant may 1cause confusion or impair the operator's ability to
!diagnose or take the required actions PROMPTLY. |

|

3 = The difference between simulator and actual plant causes
confusion. The difference may cause an INCORRECT
DIAGNOSIS and/or cause the operator to take INCORRECT .'

ACTIONS.

S = The difference between simulator and actual plant may not
affect the operator's actions or diagnostic ability, but
I TEEL-STRONGLY that the difference should be corrected. 4

NOTE
,

The numerical percentages of the preceeding chart reflect the
actual number of responses received. There were oftenmultiple responses for a given category. Some categories haddifferent ratings, for the different responses received. The

,

categories which received an "N", may not be accompanied by a
response, but are included in the chart.

;

i

5

3

*

9
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| A. PANELS, INDICATION AND CONT".0LS l

1. Did you observe any differences between the plant :

and the simulator regarding panels,' meters, I

switches, lights, scales, ranges, locations, ete? 1

I-

Rating Commen.ts

2 Plant re: order pens are now

Black pens = A monitored parameters '

Red pens = B monitored parameters i

:

Response

DR written; 90-1-0025 to be resolved by .

06/30/92. As of 05/14/90, the hardware !
analysis portion of this DR has been-

completed.
,

1 FRV position indicatie' an CRP 905 different
by 10% from plant, anc .nere is no 10%
difference between the indicators.

Response

A DR is in the process of resolution for FRV
irregularities. DR# 90-1-0003 will be !
resolved by 06/30/92.

1 Need a real GETAC panel, not the old one.- i

Response
.

| The GETAC panel installation is presently
being reviewed, for funding purposes and
training impact. The present panel operation
is similar... controls are labeled and operated :

identically. Panel construction and control
. locations are different, however..

S

!
!
;

.. - . - .- . -. -.- -- - - - . ..
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1

Rating !
_ Comments

1 CU-2A much too big.
response differs from the plant.RWCU system pressure
Response !"

't

| The RWCU system is presently designed such
that when the system is isolated, it remainsfilled. When CU-2A is opened, it causes the
p' appear" larger than expe,cted.hence the valve may

',ressure to rapidly rise
|

A deficiencyreport is being initiated to make CU-2A appear
,

'

" smaller".- This item is presently beingdeferred until plant data (from an actual
isolation and restoration) can be obtained. '

1

New control rod position indication to matchnew plant modification desired.
Response ,

A deficiency report
We are pr(esently awaiting funding90-1-0006) has beenprocessed.

for this item, which will enhance simulator
g

{ t
fidelity.

!
' e

| |
1

The new IA system has not been installed at
<|

simulator. f

,'

The key for the A Instrument Air compressor
accident /LNP start permissive is not identicalto the plant key..

. Response
.

>

_

r

A DR is currently being worked (DRt'
for thw Instrument Air / Service Air 89-1-0180)
modification.. This item will-include proper
key assembly replacement, and will be resolvedL by 30 June 1992. i

'

.1 In the plant, SRM in
(at 100% power).dicators all display > 10'CPS

_ Response
1

Presently SRM's indicate 10' CPS with 100%power simulated. Deficiency
been initiated ~to correct-this item.-90-1-0034 has

L

1

I
.

_; * . . . _ . . . . . - . . , . . ~ . , , --
'



. . - . . -. . - - - . - .

> ,

I

|

|
Rating comments 1

1- The drywell sump pumps are selected .

differently than in the plant. In the plant, j
the same letter pumps are selected. ;

,

Response
]

This item has no training impact. Shifts.may ,

select a desired sump pump combination after ,

each simulator reset. More frequently used !

initial conditions now have the same letter
pump selected. ;

,

1 At 100% power, we usually display 680 to 692 *

MWe at the plant.
~

'

Response
< i
"

switch check for the 100% power initial
condition allows for minor reactor recire flow ,

differences when resetting the simulator. The
operator is free to adjust power to'680 MWe as

i desired,

,

2. Did you observe any difference between the plant and
the simulator regarding mimic, back shading, tags, i
labels, etc.?

' Rating Comments

1 "A" SJAE element throttle valve V2-602 1AR-602 ,

should be labeled V2-601 1AR-601.

Response '

A new, correct, tag has been installed.

1 The placard concerning the bypassing of_APRM's
and IRM's is not installed on CRP 905.
Response -

The tag in question has been removed from the
plant because of some wording problems. .When
new tags are cut for the plant control room,
duplicate tags are generally cut and sent to
the simulator for installation. We install
these tags as expeditiously as possible.

,

..L - . . - - .. ,.. _ , , c _ . . - - . . . , _ . . , , . . , . . - - . . . . , - , - - - . - - . .
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Rating Comments

1 Cond. Booster pump switches should have yellow
tape over "RTP" labels. ,

|

Response !
,

Tape installed. i

1 Lighting in simulator is brighter.

Response
,

Lighting levels have been adjusted slightly ,

lower, and now have obtained operators !
:

approval. This involved switching a few
lighting strings and re-measuring light ,

intensity. levels. No glare is apparent from
control ir.dications. Note - after the comment !

was made, more of the plant control room light
strings were energized, which has made g4

illumination levels roughly equal,

i
B. INFORMATIONAL AIDS

'

>

1. . Did you observe any differences between the plant .

and the simulator regarding the availability of aids r

and reference materials such as procedures, forms, [
prints, drawings, operator, aids, etc.?

i

Rating Comments

3 Relocating CWD area.E P& ids to emulate plant
would enhance realism. Also, keep a large
table next to P&ID cabinets to allow P&ID
layout area. !

Response

Presently, we are attempting to obtain another
P&ID cabinet, so that the-simulator correctly
resembles the-plant. :When the cabinet !

arrives, the CWD's and P&ID's will be- *

L
relocated correctly.

;

e

t
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Rating Comments
i

2 Too few phones to operate?

Response |
!

This problem will be corrected before June 30, i'

l1992. A DR is written, (DR 90-1-0023) to
I model the simulator phones after plant phones.

The new phone system being tested in the plant ,

will require us to further upgrade the system, I
as resources permit. |

1 There is no calculator at the C.O. desk.
1

Response I

l

calculator has been replaced. !
,

C. AUDIBLE
|1. Did you observe any difference between the plant and

the simulator regarding the types and level of noise
such as, annunciators, printers, bachground, turbine,
steam or incidental sounds?

Rating Comments
'

1 Group II reset should have an audible click of
relay resetting.;

N,2 RPS trips and scram resets have no relays L
"

noises.
,

Response

L Actual relays for CRP-915 and CRP-917 are
highly desirable from a physical-fidelity

,

standpoint.- Efforts to obtain funding have
been intensified. The deficiency has been in
effect for 2 years (DR4 88-1-0016). We are ,

presently optimistic about the prospects of
obtaining these relays within the next 2 '

years.

,

|
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Rating Comments )
1

,

|
1 Printer noise is annoying.

)
Response

Printer noise has been measured to be nearly ,
4

identical to the reference plant. The |

simulator background fan noise is considerably
'less than that of the reference plant, which
makes.the printers sound louder. The shift

; may desire to secure a selected printer. 3

i
i
i

D. COMMUNICATION
|

1. Did you observe any difference between the plant and
the? simulator regarding-the amount and type of ;

communication devices available?

!Rating Comments '

t

3 rix 4252 line on CRP-906 phone system.
< t

Response
, ,

This problem'is corrected.

t

3 Desk phones should all 3 be the same (like the
plant).

'
1 Phones on desk need longer cords. Phone

receiver on CRP 906 should be just below the ;

non-essential header isolation valve. ,

3 SS needs a phone to accomplish required tasks
I during ONP's/EOP's. .

Response ;

A deficiency report was submitted to upgrade
simulator phones to match the plant phones,

'

including cords. DR 90-1-0023 is presently
being analyzed for hardware requirements.

8

i

I
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Rating Comments

1 There is nothing at the simulator that is ,

equivalent to the radiopager console. PEOs ;

are contacted more often by. radio-pager than
by any other means.

Response
,

The use of the Radiopager console is primarily
a SSSA function. SSSA's are generally not
with the shift during training sessions on th'e

'
simulator. The limited training _ benefits do
not justify the expense of obtaining a '

Radiopager Console. PEO's can be contacted
using the phones.

E. ENVIRONMENT 1

1. Did you observe any differences between'the plant
and the simulator regarding the? amount and type of
normal and/or emergency lighting?

Rating Comments'

N,2 Simulator is brighter.

Response

Previously discussed-under Section A.2.

2. Did you observe any differences between the amount,
type and arrangement of the furniture.

Rating Comments
1

1 SCO computer is not mounted as it is-in the
plant.

I

i Response
1

'
This will be corrected when-the PPC is '

accepted. DR-89-1-0181. |
|

2 Chairs are clunkers, but you aren't in them a
l' lot.

Response

Does not impact training.
t
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r. PLANT COMPUTER )
|

1. Did you observe any difference between the plant and
the snaulator regarding the PPC input and output ,

devices (CRTs, keyboards, printers, etc.)? ?

Rating Comments |

3 Sirulator lighting too bright, or increase CRT
intensity for PPC.

Response
r

' Trainees may adjust CRT intensity; reduced i

lighting levels (see Section A.2) have
improved PPC readability.

2. Di'd you observe any difference between the plant and ,

the simulator regarding the PPC functions,d

capabilities and responses?
,

Rating Comments

1 Need 323 format (Circ's, temps, vac's) and 095 '
.

format (met tower).

N Computer on simulator has slower response to
demands.

3 PFC displays outdated.

Response
.

The problem will be resolved by June 30, 1992.
A DR is written for the PPC upgrade. |
DR-89-1-0181.

G. SIMULATOR RESPONSE

1. Did you observe any simulator response which you
believe to be incorrect?

t

Rating Comments }g
'o

1 No loss of signal failure malfunction on feed
reg valves.

Response
,

'This malfunction is being installed at this
time. (DR's 90-1-0012 and 90-1-0016).

P

'

. ~ . _ _ . _ . . . , . . _ - . . _ . _ . . . . , . _ . . . . -_ . .. _



__ _... _. . _ _. . . _ ___ ___ .

. , . . ,

1

)

l

Rating Comments
J

I
3 Power changes did not result in representative 1

deviation on individual feed reg valves. 1

3,N FRV response appears to be too slow when
recire pumps are ramped down. i

' Response

These f eedwater control problems are now beitig i

analyzed by software personnel, under DRs ;
.

90-1-0003. The. simulator FRV's are slightly |
!smaller'and slower than those in the plant,

however not to the extent that negative .

training results. This problem will be |

resnived by June 30, 1992. <

1 On EPR oscillations, reactor pressure does not f
change as it.does in the plant. '

t
+Response- 3

This item is being looked at via DR4 i

90-1-0039,-operational data needs to be !

gathered, for fidelity verification. On the
next recurrence of oscillations, please notify
the MP1 Operations Consultant for data
gathering.

S The DG loading in the plant is about 10 times .

as sensitive. DG load should continue to move :
up slowly for up to 30-40 secs following a = 1
see switch mani ulation. Peaks at about 1.5
Mw af te r - 1 sec :p' increase" with switch.-

.

Response

Investigation of phenomenon underway. The MP1 -

Operations consultant will> collect plant data,
including exact times with load rates.(Rw/sec,
etc.) for simulator implementation.

<

2 With "A" FWCI string selected, "B" FWCI string
starts. t

Response .

|

This problem has been corrected.
1

?

%
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Rating Comments

2 sJAE's intercondenser is separated into
element 1& 2 sides the plant is not.
Element 1 SJAE can flow through the-

intercondenser to Element 2 second stage.

Response

The observation is correct. A deficiency is
being processed for correction of the problem
(DR# 90-1-0040). The present condition has
little impact on training, since procedurally,
a train is normally not lined up with an
Element i first stage and an Element 2 second
stage.

2 For 2 booster pumps operating, pump discharge
pressure is 460 psig vs. 420 psig at 100%
power.

!
'

Response ;,

Plant data taken on Jan. 8, 1990 confarms the f
460 psig. The change will be implemented i

under DR6 90-1-0041. Adverse training impact
appears to be minimal. This item will be
resolved by 30 June 1993.

<

2 When putting on another steam load on, SJAE
pressure does not dip low enough or-fast j

enough (10-15 psig).

Response !

When placing the second stage SJAE in service,
the pressure should dip more than-presently
modeled. Data taken during
indicates an approximate 20'a recent startupdrop occurs.
This item will be tracked by DR 90-1-0042, for i
resolution by 30 June 1992. i

i

l

I
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Rating Comments !

2 on loss of "A" heater drain purg, "B" heater
drain pump did not work in auto, had to place
it to on.

,

Response
, ,

The heater drain pump logie was verified in j
accordance with plant CWD's. On a loss of the

a "A", heater drain pump, the switch for "A"
must be placed in off to allow the "s" pump to
operate in AUTO. This action lines up the "s" |

pump to the "A" level switches for correct
operation. Author assumes that "A" was not
placed to offs instructors should alert the
trainees to this logic condition.

N Safety reliefs close regardless of vessel
pressure. Reseat. pressure = Approx. 89% of
set pressure.,

N Safety relief valve resent pressure does nt^,
appear to be yodeled.

Response

Relief valves in the simulator are modeled ,

with a resent pressure of approximately 10% *

below set pressure. Resent pressure for each
valve is different, even though the lift
pressures on some valves are the same.

Engineering data reveals that acceptable
,

resent for this valve type is 89-97%'of lift
pressure.

|-

i
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2. Was there any procedural section, step or operation i

you were unable to perturm because of limitations of :
the simulator?

,

Rating Comments-

2,3 RSST feed to 14H. Wnen this breaker is open, ,

the voltage on 14B will not indicate, when the
RSST feed to 14B is closed on an LNP.

Response .

The present deficiency report (87-1-0184) i s.
being worked, and is almost totally. !

implemented. Resolution will occur before '

June 30, 1992.
;

1 LPRM Hi checks cannot be performed with
IC-404A.

.

Response
,

Problem was not reproducible. We will be !
alert for the possibility of this happening '

again in future training scenarios, for
documentation and correction.

;

i

I
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ATTACHMENT 9

'
SCHEDULE FOR NEXT FOURJYEARS.OF TESTING
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ATTACHMENT 8.1 ;
,

:|
-

MILLSTONE'l-

|
'

PERFORMANCE TEST-
is.

SCHEDULE |

0
\

START < . END '

Performance Test: l''<J U L; 1 9 9 0 30 JUN'1994 *

Year One:. 1.JUL''1990 30 JUN 1991 .

i

Year Two: -1 JUL 1991 30 JUNL1992 1{
l' . .

, !

Year-Three: .1 JUL 1992 .30 JUN 1993-
. . .

!I '

'. Year Tours 1 JUL-1993 '30.JUN 1994<
L-
'

i

,

a e

APPROVED BY: [*' k i s t
.A30T .

'
'

1

. . , .

4
!

1
2.

R e v '..: 0 . . -!
;Date: .03/23/89:

NSEM-4.07 Pag |e: _8.4-1 of.20'
.?

.;. ,

j'. h 5
, ._ , . . . . . . .j, ,,



. - - _ _ __ _ _ _ _ . _ _ . . _ _ _ _ . - . _ _ . ._ _.. _ .

, ,

.!
.> -

j

p I,

'

!

'T.AR CtE.

s

TEST ,

1

|
.

Annual Operability.NSEM-4.09 Date- Initials

*

50% Steady State Accuracy
I

'80% Steady State Accuracy -

!

100% Steady State Accuracy.
I

.100% Stability

Transient #1: ' Manual Scram
o

Transient #2: Loss of reedwater- '

-

i

Transient;#3: MSIV Closure. |

Transient #4 . nirbine Trip t
:

Transient #5: Maximum Power Ramp s

! . .. .. '
-

| Transient #6: Trip of Both Recirculation
Pumps'

I ?

Transient #7: Trip of One Recirculation'

3

D i

Transient #8: Maximum Credible Accident- J
1

- (LOCA) !

Transient-#9:' Main Steam Line Break

Transient #10:; Isolation, Stuck SRV,
~t

'

reedwater railuret
l

Physical ridelity Verification :(NS%4.12) ;

System Tests NSEM-4.01
1 ;

-Control Rod' Drive System Test-

Circulating. Water System Test

Instrument Air. System Test
-._ _

Reactor Building Closed Cooling
System, Test

4
Reactor Protection. System Test' '

!
Reactor Recirculation System Test 't

!
!

.Rev.: 0 !

Date: 03/23/89.
A NSEM-4.07 Page: 8.1-1.of 2 !
+ . _ _, - - _
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. . , . .
.

,

-b

_(-_,

TEST .,x

System Tests-NSEM-4.01 Cent. 'Date; initials
,

~ Service Water System Test-

Turbine Building Closed C0oling
System Test ;

~ Major Malfunction Tests NSEM-4.04 ' j
d

- EDil Loss of Normal Power-(Tast-Transfer ~ Ito RSST Failure) -

!

ED14 Loss of 345KV Transmission-(Load'- lReject). '

I,
IA03 Loss'of Instrument' Air

RC01 Loss of Reactor Building Closed
Cooling Water

.

, ,

i

L1

L
Malfunctions NSEM-4.05
(Listed by System)

- Circulating Water System - CW
i

Control-Rod Drive' System CRD

Instruments Air System - IA i

. . .i
Reactor Building Closed Cooling
Water System - RBCCW' |

-

..

Reactor Protection System - RP

Reactor Recirculation. System - RR.
!

' service Water System.- SW
!

nirbine Building closed Cooling Water
System - TBCCW

!

'
,

1
,

f

(

Rev.: 0,

Date: 03/23/89-1 NSEM-4.07 Page: 8.1-2iof 2
,

|
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i
L TEST- i

,

')

Annual Operability NSEM-4.09
-

Date Initials
50% Steady State Accuracy

._ >
c

4

' 180% Steady State Accuracy
i

100% steady. State e

100%-Stability.
i

Transient #1: Manual Scram,

Transient #2:- ' Loss of Teedwater i

Transient #3: MSIV Closure ..

Transient #4:' tarbine Trip

Transient #5:- Maximum Power Ramp d
J

_

Transient'#6: Trip of Both Recirculation |

Pumps- d
!

Transient,#7: Trip of One Recirculation |
Pump 1~

,

Transient #8: iMaximum Credible Accident '

Transient-#9: : Main Steam Line Break s

.
.

Transient #10:- Isolation', Stuck SRV,
reedwater Failure-

'

i

-Physical Fidelity Verification (NSEM-4.12)

System Tests NSEM-4'.01 i
-

i

Automatic Pressure System Test
*

. . .,
:, \

Core Spray System Test
,

HVAC/ Containment System Test
..

Low Pressure. Coolant.-Injection System' Test
y

' Reactor Water Cleanup System Test
1

Standby Liquid Control System Test- i

' Main Steam System-Test
,

Rev.: 0

Date: .03/23/89'NSEM-4.07 Page: 8.1-1 of 2 r

1
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;

i

YEAR 7WO

TEST
.

1

Major-Malfunction Tests NSEM-4.04 Date Initials

|CH01'- Drywell Cooler railure (Loss of - 1

Drywell~ Cooling) '

CR01 - ruel Cladding railure i

|
. Cw04 Main Condenser Tube Rupture (Chloride

,

l. intrusion)'

SWO1 - Service Water Pump Trip (Loss-
of Service Water)

.

Malfunction Tests NSEM-4.05
-(Listed by System)

Automatic' Pressure System - AP

Cleanup System - CU

Core Spray - CS ''

HVAC/ Containment System - CH

Low Pressure Coolant Injection System - LP.

. Main Steam System - MS

. Standby Liquid Control - SLC f;

|
t

|

|
;

\
j

4

|:
\.

.

Rev.: 0
Date: 03/23/89'

iNSEM-4.07 Page: 8'.1-2 of 2
.. .. -- - - - --- - .
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'

~?i .q ,

.. ,

'5T.AR THREE
A

'

' TEST ,

>
[.

Date Initials :

!
; ..

50% Steady State Accuracy- 1

F

l80% Steady State Accuracy
'100%~ Steady State Accuracy

100%' Stability

Transient #1: Manual Scram. :

Transient #2: Loss of resdwater 3

Transient #3: MSIV Closure - )
!

Transient #4 . Turbine Trip
,

|

Transient #5: Maximum Power Rampi .!'

Transient #6: Trip of Both Recirculation-' .

Pumps |
Transient =#7: Trip of one Recirculation

. Pug
. ,

,

Transient <48: Maximum Credible Accident- '
.

'

Transient #9: ' Main Steam-Line Breaks -

Transient #10: Isolation, Stuck SRV,- ?

Feedwater Failure' ,

r

s

, Physical Fidelity Verification (NSEM-4.12)-
~

,

Normal Plant Evolutions NSEM-4.10-

D Approach to Criticality '

,.
-

,

Plant Heatup
,

| Plant Startup to-Rated-Power
'

ii

-Power Operation .; ;

#
[ Scram and Recovery <

q

L Planned Shutdown to Hot Standby: >

or' Hot' Shutdown- 4

Plant Cooldown to Cold Shutdown !

'

- Rev.: ~0:
. .

Date: 03/23/89
NSEM-4.07~ Page: '8.1-1,of 3s'

s,
. 1 j

,
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L. "d 8 d. fdtru P

.

d

YEAR THREE
'

TEST-
|

Normal Plant-Evolutions NSEM-4.10 Cont. Date Initials
d

!sucveillance Testing
. ,

Non: Individual surveillance tests are performed during normal
operations, i

t

.. ?

= System Tests NSEM-4.01: ,

Condensate /Teodwater System Test ;

Electrical Distribution System Test (
Electrical Generacion System Test.

Nuclear Instrumentation System Test

tirbine Building S*;ondary Closed
Cooling Water System Test

Turbine System TestL

Major Malfunction Tests NSEM-4.04 >

CC01 Loss of Turbine' Building Closed
Cooling Water

.CC08 Loss of Stator Cooling,' j
Generator Load Runback '

CWO1 Loss of' Vacuum 'l

Malfunctions NSEM-4.05
1Y (Listed by System)

,

Condensate /Teodwater System.*

Electrical.' Distribution / Generator System t|
~

ED/TG - '

|
|

|

^|

.

|

Rev.: 'O

Date:. 03/23/89
NSEM-4.07 Page: 8.1-2'of 3:

,
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I

YEAR DIREE

-|
TEST =

{'

i
Malfunctions NSEM-4.05

.
Date Initials

(Listed by System) Cont . .

Nuclear Instrumentation System - NI-

-Secondary Closed Cooling Water System - SC !

Turbine Control System - TC -|

Turbine System - W '

i i

i -|

t

..

(-

,-

!
!

'i
!.-.

,

:
'l

,

i

:

i

i

,
'

,

i

,

i

Rev.: 0 J
_

.Date: 03/23/89
NSEM-4.07 Pages 8.1-3 of 3

y
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T

YEAR FOUR- [
'

!

TEST

n

b

Date Initials
!

50%. Steady State Accurac/ |
>

i
L. ' 80% Steady State Accuracy
I .

100% Steady State Accuracy |
'

L,
.:

L -100% Stability j
fTransient #1: Manual Scram

I Transient #2: Loss of Feedwater

Transient #3: MSIV Closure -

,

i
Transient #4: ' Turbine Trip' |

:

Transient #5: Maximum Power' Ramp |

Transient #6: Trip of.Both Recirculation
-

Pungs
.(

Transient.#7: Trip cf One Recirculation
Pump

Transient #8: Maximum Credible Accident j

Transient-#9: Main Steam Line. Break j
Transient #10: Isolation, Stuck SRV,, ;i

~Feedwater Failure

Physical Fidelity verification'(NSEM-4.12)

1

-. System Tests NSEM-4.01 ;

Reactor Core System Test -|

Augment!ed Off-Gas System Test
_ g

.|,

Process Computer System Test-

Radiation Monitoring System Test !

|; 'l
- Shutdown Cooling System Test 0

Waste Disposal. System Test 1

|

L Rev.: 0
' Date: 03/23/89

NSEM-4.07 Page: 8,1-1 of 2

1
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.

T

YEAR FOUR
*

TEST

Major Malfunction Tests NSEM-4.04 Date Initials

Rool - All Rods rail to Scram (AIWS)

=SC01 Loss of Secondary closed.
Cooling Water

TCOG - Bypass railure, Turbine Trip
--

Malfunctions NSEM-4.05
(Listed by-System)-

Off-Gas System - OG.
j

,!

Process Conputer System - PPC
|
I. Reactor Core, System - RC;

Radiation Monitoring System RM.

Shutdown Cooling System - SP
|

Waste Disposal System - WD 1
<

..

-1
.

;

i

,!

!
.

4

1

. i

. i

i

q

i

!

> q

Rev.: 0
Date: 03/23/09

NSEM-4.07.' Page 8.1-2 of.2
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. ATTACHMENT 10

.. !

- ANNUAL' OPERABILITY TRANSIENT TESTING' ABSTRACTS ~ l
.

:

l

-:
I

'
.

>

i
-y

. 3
,,

3, -
, ,

,

!
i

.!This attachment is referenced by Section 5 ~

of the' Performance Test Summary,;
,
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|

L

l
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_

YEARLY OPERABILITY TRANSIENT TESTING ABSTRACTS

The following 10 transients were all.run in December, 1988.
All parameters discussed below were recorded at a .5 second
time interval as required by ANSI /ANS 3.5 (1985) Appendix B.
No exceptions to ANSI /ANS 3.5 (1985) are taken.

TRAN8IENT 91 - Manual Reactor Scram

As required by ANSI /ANS 3.5 (1985) Appendix B, a manual'
reacto: scram was performed from 100% power, steady state(Middle of Life Core conditions), equilibrium xenon. Allparameters listed in ANSI /ANS 3.5 (1985) Appendix B.1.2.1
were recorded for a period of 5 minutes, which is sufficienttime for RCS pressure to stabilize.

Those graphs were compared with graphs taken from a plant
scram from 100% power on Aug. 26, 1987. Thebeen caused by APRM's during a surveillance. plant scram had i

After carefully '

reviewing the graphs, all acceptance criteria for each of the
monitored parameters from Appendix B.1.2.1 were verified and
no deficiencies were identified.

TRANSIENT 92 - Loss of All Feedwater

As required by ANSI /ANS 3.5 (1985) Appendix B, a simultaneous 4

trip of all Feedwater pumps was performed from 100% power,
steady state (Middle of Life Core conditions), equilibriumXenon.

All parameters listed in ANSI /ANS 3.5 (1985) Appendix B.1.2.1
were recorded for a period of 10 minutes, which is sufficient
time for transient conditions to stabilize.

,

Baseline data for comparison was taken from Updated FinalSafety Analysis Report (UTSAR) Loss of Feedwater, Closure-

of Teedwater' valves'(Section 15.3.6). Graphical comparisons
were made-for each of the monitored parameters from Appendix
B.l.2.1.

i

By use of the Best Estimate Evaluation Tabletop approach we
determined that all acceptance criteria were met and nodeficiencies were identified,

i

w
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TRANSIENT $3 - ASIV Closure

As required by ANSI /ANS 3.b (1985) Appendix B, a closure of,' ,

all MsIV was performed from 100% power, steady state (Middle. |

of Life core conditions), equilibrium Xenon.;. ;

All parameters listed in ANSI /ANS 3.5 (1985)- Appendix B.1.2.1 j
were recorded for a period of 5 minutes, which is sufficient
time for transient conditions to stabilize.

i

Baseline data for comparison is from Startup. Test #12 ;
; performed on January 1, 1971. Graphical' comparisons were- ;
i made for each of the monitored parameters from Appendix ;

B.1.2.1. After careful analysis of the results, no I

deficiencies were' identified. ;

a:

TRAN8IENT 84 - Trip of Both Recirc Pumps

i
As required by ANSI /ANS 3.5 (1985) Appendix B a trip of Both t !Recire Pumps was performed from 100% power, steady state '

1

(Middle of Life Canditions), equilibrium Xenon. '

lAll parameters listed in AN"I/ANS 3.5 (1985) Appendix B.1.2.2s

were recorded for 5 minutes, which is sufficient time for
transient conditions to stabilir'. >

Baseline data for comparison s - taken from UFSAR Analysis -
Trip of Both Recirc Pumps (Figure 15.4-3 & 4) and startup

L Test #14. Graphical comparisons were made'for each of the *

| monitored parameters from Appendix B.1.2.2.

By use of the Best Estimate Evaluation Tabletop approach we
determined that all acceptance criteria were met and no
deficiencies were identified.

TRAN81ENT 65,- Trip of One Recirc Pump

L As required by ANSI /ANS 3.5 (1985) Appendix B a-Trip of One
l Recire Pump vas performed from 100): power, steady state
j (Middle of Life conditions), equilib ium Xenon.

All parameters listed in ANSI /ANS 3.5 (1985) Appendix B.1.2.2
were recorded for 5 minutes, which is sufficient time for
transient conditions to stabilize.

Baseline data for compe.:ison was taken f rom UFSAR Analysis -
Tr p of One Recirc Pump (Figure 15.4-1 & 2).and Startup Test
414. Graphical comparisons were made for each of the
monitored parameters from Appendix B.1.2.2. ?

.

Y
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Reactor water level response was slightly exaggerated for the
plant conditions i.e., slightly more overshoot than desired.
This item does not significantly affect training, and is
being tracked under DR# 89-1-0205, to be resolved by
06/30/92.

By use of the Best Estimate Evaluation Tabletop approach we I
determined no other deficiencies. |

;

TRANSIENT $6 - Turbine Trip
i

|

As required by ANSI /ANS 3.5 (1985) Appendix B a Turbine Trip l

was performed from 44% power, steady state (Middle of Life )' conditions), equilibrium Xenon. A turbine trip from below |
45% power will not result in a reactor scram.

All parameters listed in ANSI /ANS 3.5 (1985) Appendix B.1.2.1 fwere recorded for a period of 1 mir.ute

Baseline data for comparison was taken from Transient
Analysis - Turbine Trip (Figure 11.3.1.-1,2,3 & 4). '

Graphical comparisons we"e made for each of the monitored
parameters from Appendix B.1.2.1. After carefully reviewing -

the results, no deficiencies were identified.

TRAN8IENT 57 - Maximum Rate Power Ramp *

.

As required by ANSI /ANS 3.5 (1985) Appendix B, a power ramp
was performed from 100% power down to 75% power and then back
to 100% power.

All parameters listed in ANSI /ANS 3.5 (1985) Apwererecordedforaperiodof5 minutes,which[eadixB.1.2.1s sufficient
time to observe ramp response.

The reference plant data used for comparison was obtained !
from start up test transients #80, 172 and 179.

,

After reviewing the graphs, all acceptance criteria for each
of the monitored parameters of Appendix B.1.2.1 were '

verified. The reactor water level tesponse in the simulator
was more pronounced than in the reference plant. This item
is being addressed under DR8 89-1-0205, to be resolved by

| 06/30/92.
|

'

'

e
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TRANSIENT $8 - MCA

As required by ANSI /ANS- 3.5 (1985) Appendix B an MCA was '

performed from 100% power, steady state (Middle of Life
conditions), equilibrium Xenon.

All parameters listed in ANSI /ANS 3.5 (1985) Appendix B.1.2.3
were recorded for 10 minutes, which is sufficient time for
transient conditions to stabilize.

Baseline data for comparison was taken from UFSAR Analysis -
Design Break Response (Section 6.2). Graphical comparisons
were made for each of the monitored parameters from Appendix
B.1.2.3.

By use of the Best Estimate Evaluation Tabletop approach we
determined that all acceptance criteria were met and no '

deficiencies were identified.
(
t

TRAN8IENT 99 - Main Steam T.ine Break *

As required by ANSI /ANS 3.5 (1985) Appendix B, a Main Steam
Line Break was performed from 100% power, steady state
(Middle of Life conditions), equilibrium Xenon.

All parameters listed in ANSI /ANS 3.5 (1985) Appendix B.1.2.3
wear recorded for 10 minutes, which is sufficient time for-
transient conditions to stabilize.
Baseline data for comparison was taken from General Electric

.Proprietary Information - Main Steam Line Break (Figure I

.D83-87). Graphical comparisons were made for monitored
parameters from Appendix 3.1.2.3. All. acceptance criteria
_for each parameter was verified, no deficiencies were
identified. !

TRANSIENT 010 - Isolation, Stuck SRV, Feedwater Failure

As required by ANSI /ANS 3.5 (1985) Appendix B, an Isolation, I

Stuck SRV, Feedwater Failure was performed from 100% power,
steady state (Middle of Life conditions), equilibrium Xenon.

!

All parameters listed in ANSI /ANS' 3.5 (1985) Appendix B.1.2.3
were recorded for 5 minutes, which is sufficient time for
transient conditions to stabilize.

.
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. .

Baseline data for comparison was taken from General Electric
Proprietary Information - Isolation, Stuck SRV, reedwater
railure (rigure D2-D26), and best estimate analysis.
Graphical compsrisons were made for monitored parameters from
Appendix B.1.2.3.

All acceptance criteria for each monitored parameter was
verified, no deficiencies were identified.
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Form 7.5

SIMULATOR PHYSICAL FIDELITY / HUMAN FACTORS REPORT

.
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Form 7.1
;

EXCEPTIONS - CONTROL ROOM LAYOUT !

)
UNIT: MP1

,

Ll. The emergency plan communicatons consoles (radio pager),
Tech Support Center (TSC) Phone, Waterford Police. Phone, i
Operational Support Center (OSC) Phone, Berlin Phone,
Emergency Operations racility (EOF) Phone =and NRC red
phone are not present on the simulator. Push buttons are
provided on the simulator control room desk phone :

console for'E0r and NRC. Since all communications from
the operators would be to a limited number of simulator
instructors in the instuctor booth, there is no: -

significant training impact, whether they communicate ;

via the phone console at the Simulator Operator Desk or
the real EOF and NRC phones in the reference plant
control room. The simulator is not used to provide .

training on the radiopager. Use of.the radiopager is not '

a licensed operator task. Large scale exercisesoon the
emergency. plan are not performed on the simulator, ~i

therefore the lack of identical radiopager,'TSC, OSC, -

Berlin, Waterford Police, NRC and. EOF phones do not
present a problem.

2. The Shift Supervisor's (SS) office is not simulated.
There is no training value and therefore no training
impact to having an SS office in the simulator room.

3. The simulator and reference plant have different chairs.
This has no training impact.

4. The P&ID Table the PEID Cabinet and the Operating
Procedures Tile Cabinets are in slightly different ,

locations on the simulator versus the reference plant.
All P&ID's present in the Reference Plant' Control Room
are present in the simulator. All= operating procedures
present in the Reference Plant Control Room are present
in the simulator. The difference in location of these i
P&ID's and procedures has no training impact.

,

Rev.: 1
Date: 12/20/89

NSEM-4.12 Page: 7.1-1 of 2
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Form 7.1 cont.

5. sCo desk is a permanent fixtute in the reference plant
while in the simulator it is a moveable desk. This
causes no significant training impact.

6. No security monitor is installed in the simulator.
This monitor in the reference plant is used to monitor
conditions in the main security building and is not used
in licensed operator training. Therefore no training
impact.

7. In the reference plant a fuel assembly location map
board is located in the main control room, north wall.
This. board has no training value in the simulator and is
used primarily during refueling operations. Training
value is insignificant.

,

8. Control Room panels 918, 919, 927, 928, 932, 933, 934,
946 (all back panels) are not modeled in the simulator.
The panels would house items such as integrators, flow
converters, alarm units, turbine supervisory
instruments, and test switches. They have no
annunciator panels, and are not required by any lesson
plans for training. The absence of'these panels causes.
no significant training impact.

9. There is no temperature / barometer measuring device in
the simulator. This instrument is located on the end of
panel 903-in the reference plant. Training value is
insignifcant.

10. The updated RTL panel (CRP 909) in the reference plant
has not been installed on the simulator. The original
GETAC panel which th? RTL panel replaced is modeled.
The GETAC panel functions are similar to the upgraded
RTL panel, but switches and indications are in different
locations, and some readouts are different. Since' training is conducted on the RTL in other training i*
environments, its inclusion on the simulator was deemed

; to have little training value. However, based on
feedback from the operators, the issue is being
re-evaluated under the original deficiency (87-1-0037). !

Completed by: b/4- r[[9eDate
( r <s

Reviewed by: //'/2. 1CL ) Date: I d%

ASC

Rev.: 1
Date: 12/20/89

NSEM-4.12 Page: 7.1-2 of 2
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Form 7.2

EXCEPTIONS - PANEL LAYOUT
>

UNIT: MP1

1. Relaying test switches, transmission line protective
audio tene units, and main generator and transformer
relays on panel 922 A&B are not present in the
simulator.. The simulator is able to function properly
without these components installed, but from a hardware
fidelity stanapoint the panels are. incomplete. This
presents no adverse' effects on training.

2. Jet pump measuring (test) devices are not present on
panel'938 in the simulator. This presents no significant
effect to student training, since operations does not
perform calibrations on those items.

3. Calibration plugs on multipoint recorders, on various 4
panels are not present in the simulator. This presents:
no negative training effect to the students.

. ,

4. Met Tower information (panel 945) is still present in
the simulator. A simulator design change,1when
completed, will remove recorders not present'in the.
reference plant. No significant effect on training,
since the operators use the Met Tower data that can be
accesssed via the PPC.

5. Protection relays found on-CRP'915 and'C#P 917 in the
reference plant are not dynamically modei=C on the
simulator. The relays, however are.modeled and labeled
using metal plates instead-of working relays. Working
relays were deemed:to have little training value during
the design and procurement,of the simulator. Based on
feedback from both the operators and trainers,
dynamically modeling all or some of,these relays is
being.re-evaluated under deficiency (88-1-0016) as a
simulator er.hancement.

1

,M5,. 4 M, - /'' r/psCompleted ~by: Date:
|

Reviewed by: /$/. f. |J w u__) Date: $ To
AEET-

Rev.: 1
Date: 12/20/89 >

NSEM-4.12 Page: 7.2-1 of 1
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j rorm 7.3

EXCEPTIONS - COMPONENTS' l

| UNIT: 1

1. Operator aids found on the control' panels of the )
: reference plant have plastic or plexiglass covers !

installed. Operator aids in the simulator-are i

identical to those in the, plant, but are either i

unprotected'.or'have a plastic ftim covering. This,

difference has no impact on operator tre.ining. /

2. In the simulator, the RRMG speed control interlock:
.

bypass toggle. switcher,are located on~CRP 923. The !
-

reference plant location is on an. adjacent panel,. ;
which is.not modeled in the simulator.' These
switches'are protected beneath a plastic cover, (as !
in the plant),-so that inadvertent. operation is
prevented. The switch location presents no .

significant effect on operator training. -- g.
*

'

3. Calibration-stickers on instruments found.in the i
reference plant may vary somewhat from those found
in the simulator. Since these stickers are
constantly,being changed in the plant, perfect '

fidelity would be. virtually impossible, sioulator ,

stickers are reasonably close'to those in the !
plant. This, item causes no significant degradation
of operator training.

,

4. Multipoint-chart recorders-in the reference plant i
have calibration input plugs-(2 prong) located on t
the control board, below tho' recorder. The i

simulator does not have these items. Recorder *

calibrations are'not a part of operator training;
the lack of calibration sockets has no impiet on
operator training. |

5. Minor' misspellings on tags.in the reference plant-
(such as condensor for condenser) were not always
carried over into the. simulator. This has
absolutely no impact on training. t

6. The B. feed reg valve actual' position indicator
scale does not'have " ACTUAL. POSITION" printed-on s

it,'as.in the reference plant. The A and'C scales
have this lettering, with each letter 1/16" high.
Due to the small; size of the letters, and since the .c
-surrounding indicators have the required printing,
this item has virtually no impact on training.

;

Rev. 1
Dates'12/20/89

NSEM-4.12 Page _7.3-1 of 2 1

i
..- . -. -.- .- .- --. _ _ . _ . _ . . . . - . . . - - . - ._



__ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ . _ _ . _ _ .~ . _ . . . _ _ . _ . _

- - - _ . ,_. , , _ _ . . ,. _ ,, _ _ _ _ _ , ,,-

|

|

Form 7.3 cont.
|

|

7. On'CRP-923-(back panel) in the reference plant !
there is an unused chart recorder' located above the
intercept valve position indicators. This recorder ;

was installed in the plant under PDCR GS-1-022, 4

-(Turb BPV Thermocouples),-which remains open. If :
the PDCR is corpleted, this item:will be cadeled-in
the simulator. Presently there is no ef fect' on
operator training from this item. 1L

3

8. The Flux Tilt Monitor, on CRP 910 was replaced in
the reference plant with a Log Rad Monitor. This
was intended to be a temporary installation, and a |
PDCR has not been received for.the simulator.- This- i

instrument is not used in any training scenarios 1

since it is not currently covered by a plant |
procedurer it presently has no effect on training. ;

s.

9. Annunciator windows were carefully compared between '
-

the reference plant and the-simulator. In addition i'

to the items provided for'in the Minor Differences |
Guideline (NSEM 4.12, Attachment 8.1), the
following annunciator differences were deemed to
have no impact on operator training: R

Punctuation marks, if the understanding of.

annunciator is unchanged.
Minor misspellings that do not change word.

meaning (condensor instead of condenser).
Quotation marks that, if missing, do:not.,

L change annunciator meaning or interpretation.

10. Leeds and Northrup recorders ~found on CRP 924 in-
the reference plant were out of production.when the
simulator was constructed. In the simulator,
Esterline Angus recorders were used, which are
similar to the L&N models. This item has no effect'

'

on training.

11. Megawatt and frequency recorders for measuring i
plant output are not the same as those in the.

. reference plant, panel 931. No adversrg f raining i

will result from this difference. !

i

Completed by: [/, 3, #b Date: I/rbo
if

Reviewed by: ///,d M ece d Dates C c)
A90T

Rev. 1 .

'Date: 12/20/89
NSEM-4.12 Page: 7.3-2'of 2
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form 7.4 |

EXCEPTIONS - AMBIENT ENVIRONMENT
!

UNIT: 1 ;

1. An: illumination level measurement was performed in ?

the reference plant control room and in the
simulator per NSEM 6.3.1. Twenty-seven locations

-were measured and compared in each facility. Data
was taken during normal lighting conditions and ,

,with only emergency lighting. The simulator
lighting was found to be consistently brighter ,

than the control room. !
'

Flourescent light strings energized in the - |
simulator were switched, to provide lower i

illumination levels (still measured slightly :
I

brighter than the plant). Operators were satisfied
with the resulting illumination levels. This item

'

has no training impact.

2. Reference plant audible alarm sounds were compared >

with the simulator alarms per NSEM 6.3.2. :
The simulator alarms have been adjusted to
replicate the plant to the maximum extent possible.,
This has proven satisfactory to the operators. No
training impact results. :

3. In the reference plant, there is a steady
background noise from the Control Room ventilation

| fan, which'is not present in the simulator.
Deliberate and non-deliberate. changes in this; fans
operation in the plant may provide aural cues to
the operator. The lack of fan noise cues provides
no significant impact on training.

4. There is no radiopager, nor are there phones for
EOF, TSC, OSC, NRC, Waterford Police and Berlin'in

( the simulator. Therefore the noise generated from
"

their use is absent.in the simulator. This. item is 1
'

discussed on Form 7.1, Number 1. No significant
*

training impact results.

|

Date: l'!s/+v| Completed'by: /i4M%
./ .

Reviewed by: /M. [. Or// m h J Dates f 4
BKOT

Rev.: 1
Date: 12/20/89

NSEM-4.12 Page 7.4 1 of 1
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CERTIFICATION SYSTEM TEST

UNIT: MILLSTONE UNIT 1 DATE: January 11, 1990
SYSTEM TITLE: SERVICE WATER PAGE: 1
TEST TYPE: MAJOR MALFUNCTION REV: 0 *

TEST TITLE: SWO1 - LOS$ OF SW NE: SW

STEP PROCEDURE / RESULT PANEL TAG 4 INIT/DR

,
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CERT!r! CATION SYSTEM TEST

ttMIT: MILLSTONE UNIT 1 DATE: January 11, 1990
]SYSTEM TITLE: SERVICE WATER PAGE: 1 ,

TEST TYPE: MAJOR MALTUNCTION REV: 0 i'

TEST TITLE: SWO1 - LOSS OF SW NE: SW '

;

1

I

| STEP PROCEDURE / RESULT PANEL TAG 9 INIT/DR
q.

.

8524300, SWO1 - SW PUMP TRIP
SERVICE WATER PUMPS TRIP DUE TO OVERLCAD

.

CRITICAL RECORD
j PARAMETERS METHOD DURATION INTERVAL '

GEN. M2 PRESS. RP 20 MIN 2 SEC
EPR-11

*

TURB. L.O. TEMP RP 20 MIN 2 SEC
j TI-2-70
(

RWCU NRHX OUTLET RP 20 MIN 2 SEC
TEMP
TI-1290-11A

HBEDT TIS-6-2-B RP 20 MIN 2 SEC

D/W BULK TEMP RP 20 MIN 2 SEC
TI-1602-8-R-C

RX WATER LEVEL RP 20 MIN 2 SEC
263-1008-B

1

I STATOR-CLG. MPR 20 MIN 36 SEC
| TEMPS.

TR-931-1

GEN. LEADS MPR 20 MIN 68 SEC
TEMPS.
TR-931-3

ALT. AIR TEMP. MPR 20 MIN 44 SEC.
TR-931-2

RR PUMP MOTOR MPR 20 MIN 64 SEC
TEMPS-

,

_ , _ . _ . _ _ . , _ ._.~___ _ . . _ __ ..._ . _ _ .___ _._ _._......___. -- ._. .
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CERTIFICATION SYSTEM TEST

UNIT: MILLSTONE UNIT 1 DATE: January 11, 1990
;

! SYSTEM TITLE: SERVICE WATER PAGE: 1

' TEST TYPE: MAJOR MALFUNCTION REV: 0

TEST TITLE: SW01 - LOSS OF SW NE: SW -

,

,

ITEP PROCEDURE / RESULT PANEL TAG G INIT/DR
,

' t

!TR-262-14

COND. PUMP BRG. MPR 20 MIN 90 SEC

TEMPS
TR-2-56

:

COND. BOOSTER MPR 20 MIN 90 SEC

PUMP BRG TEMPS
TR-2-56

RFP BRG TEMPS MPR 20 MIN 80 SEC ,

TR-2-49
.

Y

PPC POINTS TO BE VERIFIED: NONE

524301 RESET TO IC-13 -PCM- IC-13

1005 REACTOR POWER, EQUI-
LIBRIUM XENON, MOL.

I 524302 INSERT MALFUNCTION SWO1A,8,C,0 -PCM- MF-SWO1A.B.C,0

AMMETERS SPIKE 906 EI-11A'

SERVICE WATER PUMPS A.B.C,0 TRIP

SERVICE WATER PUMPS A,B C.D -ANN- 906A2(7-1)
OVERLOAD OR TRIP 906A2(7-2)
(ACTUATES) ON RUNNING PUMPS 906A2(7-3)

906A2(7-4)
'

S.W. PUMPS DISCH PRESS LOW ANN 906A2(7-5)

COOLING WATER FLOW IS
REDUCED TO THE FOLLOWING

.

r -- -. , - . + . - . ~ , , , . - . - . . , . - - , , - ,,,..e-,,-w.. ,--,-,w--, ,w.--n .-w, e,-w-
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CERT!r! CAT!ON SYSTEM TEST

UNIT: MILLSTONE UNIT 1 DATE: January 11, 1990
SYSTEM TITLE: SERVICE WATER PAGE: 1
TEST TYPE: MAJOR MALFUNCTION REY: 0
TEST TITLE: SWO1 - LOSS OF SW NE: SW

STEP PROCEDURE / RESULT PANEL TAG 6 INIT/DR

LOADS:

RBCCW HEAT EXCHANGERS
TBCCW HEAT EXCHANGERS
TBSCCW HEAT EXCHANGERS
DIESEL GENERATOR

524303 REVIEW ALL CONTROL ROOM PANELS
AND SELECT DATA POINTS AS
NECESSARY TO ENSURE COMPONENTS
WHICH HAVE LOST COOLING ARE

' INCREASING.

POINTS INCLUDE CRITICAL PARAMETERS
LISTED. j

* * * END TEST 524300 * * *

1

4



_ . _ . . . _ - . _ _ _ _ _ _ _ _ . . . _ . . _ _

.

|

|

!

|
!

i

CERTIFICATION SYSTEM TEST

UNIT: MILLSTONE UNIT 1 DATE: May 4, 1990
SYSTEM TITLE:- AUTOMATIC PRESSURE RELIEF PAGE: 1 1

-TEST INDEX NUMBER : MALFUNCTION REY: 04
TEST. TITLE: AP01 - APR/SRV SETPOINT INCORRECT NE: AP |

-

i

l

STEP PROCEDURE / RESULT PANEL. TAG # INIT/DI|
1
|
|
!

,i

,

t

>

L

:

.

{

,

i,

.*
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CERTIFICATION SYSTEM TEST

UNIT:- MILLSTONE UNIT 1 OATE: May 4,.1990
SYSTEM TITLE: AUTOMATIC PRESSURE RELIEF PAGE: 1

TEST INDEX NUMBER : MALFUNCTION REV: 04
TEST TITLE: AP01 - APR/SRV SETPO*NT INCORRECT NE: AP

STEP' PROCEDURE / RESULT PANEL T AG # INIT/01

.

500300,AP01 - APR/SRV SETPOINT INCORRECT
(1005 : TWO f!MES NORMAL SETPOINT)

500301 RESET TO IC-13 -PCM- IC-13

100% POWER, EQUILIBRIUM XENON, .

MOL.

30302 ACTIVATE MALFUNCTION AT 1002. "PCM- MF-AP01A

NOTHING MAPPENS
|

j'500303 REDUCE' MALFUNCTION SEVERITY UNTIL -PCM-- MF-AP01A
SRV 1-MS-3A LIFTS.

VALVE LIFTS WHEN 1095 PSIG
TIMES MALFUNCTION SEVERITY
DIVIDED BY 50 IS LESS THAN
REACTOR PRESSURE.

SAFETY 4' BLOWDOWN VALVE ~ ANN- 903A1(6-2)
LEAKAGE (ACTUATES) WHEN
RECORDER REACHES 260 DEGREES F.

SAFETY / RELIEF VALVE OPEN -ANN- 903A3(4-8)'
(ACTUATES)

500304' ALLOW THE PRESSURE TRANSIENT TO
STABILIZE.

500305 INCREASE MALFUNCTION SEVERITY -PCM- MF-AP01A
UNTIL SRV11-MS-3A SEATS.-

,

VALVE SEATS WHEN 1018 PSIG
' TIMES MALFUNCTION SEVERITY

'

q

DIVIDED BY 50 IS GREATER THAN I

REACTOR PRESSURE.

|
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CERTIFICATION SYSTEM TEST

UNIT: MILLSTONE UNIT 1 DATE: May 4.'1990
SYSTEM TITLE: -AUTOMATIC PRESSURE RELIEF PAGE: 2
TEST INDEX NUMBER : MALFUNCTION REY: 04~

TEST TITLE: AP01'- APR/SRV SETPOINT INCORRECT NE: AP

STEP PROCEDURE / RESULT PANEL TAG # INIT/0F

SAFETY / RELIEF VALVE OPEN -ANN- 903A3(4-8)
(CLEARS)

500306 RESET TO IC-13 -PCM- IC-13

1005 POWER, EOUILIBRIUM XENON,
{MOL. ~

500307 ACTIVATE MALFUNCTION af 100%. -PCM- MF-AP018-.

NOTHING HAPPENS

,00308 REDUCE MALFUNCTION SEVERITY UNTIL -PCM- MF-APoiB'
SRV 1-MS-3B LIFTS.

VALVE LIFTS WHEN 1125 PSIG
TIMES MALFUNCTION SEVERITY
DIVIDED BY 50 IS LESS THAN
REACTOR PRESSURE.

i

SAFETY & BLOWDOWN VALVE -ANN- 903At(6-2)
LEAKAGE-(ACTUATES) WHEN
RECORDER IS AT 260 DEGREES.

SAFETY / RELIEF VALVE OPEN -ANN- 903A3(4-8)
( ACTUATES)

500309 INCREASE MALFUNCTION SEVERITY -PCM- MF-AP01B
UNTIL SRV 1-MS-38 SEATS.

VALVE' SEATS WHEN 1001 PSIG
i

TIMES: MALFUNCTION SEVERITY
DIVIDED.BY 50 IS GREATER THAN
REACTOR PRESSURE.

SAFETY / RELIEF VALVE OPEN -ANN- 903A3(4-8)'
(CLEARS)

.

500310 RESET.TO IC-13 -PCM- IC-13

1002 POWER, EQUILIBRIUM XENON,
MOL'.

-

2
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CERTIFICATION SYSTEM TEST

UNIT: MILLSTONE UNIT 1 OATE: May 4,.1990
SYSTEM TITLE: AUTOMATIC PRESSURE RELIEF PAGE: 3-
TEST INDEX NUMBER : MALFUNCTION REY: 04
TEST TITLE: AP01 - APR/.'RV $3TPOINT INCORRECT NE: AP

STEP PROCEDURE / RESULT PANEL TAG # INIT/0

500311 ACTIVATE' MALFUNCTION AT 100%. -PCM- MF-AP01C

NOTHING HAPPENS.

500312 REDUCE MALFUNCTION SEVERITY UNTIL -PCM- MF-AP01C
SRV 1-MS-3C LIFTS.

4

VALVE LIFTS WHEN 1125 PSIG
TIMES MALFUNCTION SEVERITY I

DIVIDED BY 50 IS LESS THAN
i

REACTOR PRESSURE.

SAFETY & BLOWDOWN VALVE -ANN- 903A1(6-2) i

LEAKAGE (ACTUATES) '

i

SAFETY / RELIEF VALVE OPEN -ANN- 903A3(4-8)
'

(ACTUATES)
!

500313 ALLOW THE PRESSURE TRANSIENT TO
STABILIZE.-

500314 INCREASE MALFUNCTION SEVERITY -PCM- MF-AP01C
UNTIL SRV 1-MS-3C SEATS..

,

VALVE SEATS WHEN 1035 PSIG-
TIMES MALFUNCTION SEVERITY
DIVIDED BY 50 IS GREATER THAN
REACTOR PRESSURE.

SAFETY / RELIEF VALVE OPEN -ANN- 903A3(4-8)
(CLEARS)

-500315 RESET TO IC-13 -PCM- IC-13
i

1005 POWER, EQUILIBRIUM XENON,
MOL'.

$00316 ACTIVATE MALFUNCTION AT 1004. -PCM- MF-AP01D

NOTHING HAPPENS
1
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CERTIFICATION SYSTEM TEST I

UNIT: . MILLSTONE UNIT 1 . DATE: May 4, 1990 !
SYSTEM TITLE:. AUTOMATIC PRESSURE RELIEF PAGE: 4 i

TEST INDEX NUMBER : MALFUNCTION REV: 04 i
TEST TITLE: AP01-- APR/SRV SETPOINT; INCORRECT NE: . AP ),

i

i

STEP PROCEDURE / RESULT. PANEL TAG # INIT/Of

| 500317 REDUCE MALFUNCTION SEVERITY UNTIL -PCM- MF-AP010
SRV 1-MS-3D LIFTS.

l
VALVE LIFTS WHEN 1110 PSIG- '

TIMES MALFUNCTION SEVERITY l
DIVIDED BY 50 IS LESS THAN l

REACTOR PRESSURE. I

SAFETY & 8 LOWDOWN VALVE -ANN- 903A1(6-2) '

LEAKAGE'(ACTUATES)

| SAFETY / RELIEF VALVE OPEN -ANN- 903A3(4 S)E *

(ACTUATES)

500318 INCREASE MALFUNCTION SEVERITY -PCM- MF-AP010:

UNTIL SRV 1-MS-30 SEATS.

VALVE SEATS WHEN 1032 PSIG -

TIMES MALFUNCTION SEVERITY
DIVIDED BY 50 IS' GREATER THAN
REACTOR PRESSURE. -

,

SAFETY /RF!,4EF VALVE OPEN- -ANN' 903A3(4-8)
(CLEAR",) >

'

500319 RESET TO IC-13 -PCM- IC-13

1005 POWER, EQUILIBRIUM XENON,
MOL. '

i t

G00320 ACTIVATE MALFUNCTION AT 1005. - P. CM- MF- AP01 E |.

NOTHING HAPPENS

500321 REDUCE MALFUNCTION SEVERITY UNTIL -PCM- MF-AP01E f
SRV 1-MS-3E LIFTS.

VALVE; LIFTS WHEN 1125 PSIG
TIMES MALFUNCTION SEVERITY *

| DIVIDED BY 50 IS LESS THAN- '

REACTOR PRESSURE.

'
_. - . _-_ _ . _ . . ____ ._ _ _ _ . _ . . _ _ _ .. . . . , _ _ . . _ . . , _ _ _ _ _ . . .
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CERTIFICATION SYSTEM TEST

UNIT: MILLSTONE UNIT 1 DATE: May'4, 1990
SYSTEM TITLE: AUTOMATIC PRESSURE RELIEF PAGE: $
TEST INDEX NUMBER : MALFUNCTION

. REV: 04
TEST TITLE: AP01 - APR/SRV SETPOINT INCORRECT NE: AP

STEP PROCEDURE / RESULT PANEL TAG # .INIT/D;

SAFETY & SLOWDOWN VALVE -ANN- 903A1(6-2)'
LEAKAGE (ACTUATES)

SAFETY / RELIEF-VALVE OPEN -ANN- 903A3(4-8)
(ACTUATES)

.g
500322 ALLOW THE PRESSURE TRANSIENT TO i

STABILIZE.

500323 INCREASE MALFUNCTION SEVERITY ' -PCM- ~MF-AP01E
UNTIL SRV 1-MS-3E SEATS.

VALVE SEATS WHEN 1012 PSIG
TIMES MALFUNCTION SEVERITY
DIVIDED BY 50 IS GREATER THAN'
REACTOR PRESSURE.

SAFETY / RELIEF VALVE OPEN -ANN- 903A3(4-8)
(CLEARS),

!

500324 RESET TO IC-13 -PCM- 10-13

1005 POWER, EQUILIBRIUM XENON,
MOL.

500325 ACTIVATE MALFUNCTION AT 100%. --PCM- MF-AP01F j

NOTHING HAPPENS I

500326 REDUCE MALFUNCTION SEVERITY UNTIL -PCM- MF-AP01F
SRV 1-MS-3F LIFTS.

VALVE =L5FTS WHEN 1125 PSIG |-

TIMES MALFUNCTION SEVERITY l

DIVIDED SY 50 IS LESS THAN
REACTOR. PRESSURE.

SAFETY & BLOWDOWN VALVE -ANN- 903A1(6-2)
LEAKAGE'(ACTUATES)

SAFETY / RELIEF-VALVE OPEN -ANN- 903A3(4-8)-

(ACTUATES) ,
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CERTIFICATION SYSTEM TEST
- !

UNIT: MILLSTONE UNIT.1 DATE: May 4, 1990 |SYSTEM TITLE: AUTOMATIC PRESSURE RELIEF PAGE: 6 :
TEST INDEX NUMBER : MALFUNCTION. REV: 04 ;
TEST TITLE: AP01 - APR/SRV SETPOINT INCORRECT NE: AP !

!
STEP PROCEDURE / RESULT PANEL TAG # INIT/D ?

>

|

|

500327 INCREASE MALFUNCTION SEVERITY -PCM- MF-AP01F
UNTIL SRV 1-MS-3F SEATS. -

VALVE' SEATS WMEN 1023 PSIG !

TIMES-MALFUNCTION SEVERITY
DIVIDED BY 50 IS GREATER THAN

.

REACTOR. PRESSURE.
i

SAFETY / RELIEF VALVE OPEN -ANN-- 903A3(4-8)
(CLEARS) i

I

i

l'
l

** * END OF TEST 500300 * * * i

*

.

l

.

'f,,'. b

*
*

m,- -, --.a1 . ...e , . . . . - , . . . ,- . ., , _ . - _ . , . . - - - - , . . - , . -. n s --. -. _
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ATTACHMENT 13

LIST OF CERTIFIED REMOTE TUNCTIONS
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rigure 7.1

CERTIFIED REMOTE FUNCTIONS LIST 1

I

M 8UNIT J 9/ / PAGE 1 OT 12
:

,

CCR01' TBCCW HX A Isolation Valves'l-CC-4A & 5A '

CCR02 TBCCW HX B Isolation Valves 1-CC-4B & 58-
CCR03 TBCCW HX C Isolation. Valves 1-CC-4C & SC -

7

CCR04 TBCCW Surge Tank Make-Up Valve 1-DW-9 |
CCR08 TBCCW Pump Dischg Valve 1-CC-3A |
CCR09 TBCCW Pump Dischg Valve 1-CC-3B
CCR10 TBCCW Pump Dischg Valve 1-CC-3C

. i

CCR11 Generator Hydrogen Pressure Reg PSIG i

CCR12 Generator Leads ran Motor A

CCRIS Turb L.O. Temperature Controller f
CCR16 TBCCW Surge Tank Drain, Valve
CCR17 Generator Casing Hydrogen Vent Vlv._
CCR18 Generator Leads Cooler Outlet Valve t

CCR19 RR MG Oil Cooler Throttle Valve V4-40A
{

CCR20 RR MG Oil Cooler Throttle Valve V4-40B
CCR21 Reset Stator and Hydrogen Trouble Alarm

CCR22 Generator Hydrogen Purity
CHR01 Drywell Coeling Unit HVH-18 ,

CHR02 Drywell CovL ng Unit HVH-19
~

-

CHR03 Drywell Cooling Unit HVH-20
CHR04 Drywell Cooling. Unit HVH-21~

,

CHRG5 Drywell Cooling Unit HVH-22 i

CHR06 Drywell Cooling Unit HVH-26
,

CHR07 Drywell Cooling Unit HVH-27 '

CHR08 Drywell Cooling Unit HVH-28 j
CHR10 Drywell Compressor A:

!

k' $< W w d & D
\/hSOT Signature /Date

.

Rev.: 0
Date: 5/04/88
Page 7.1-1 of 1.

NSEM-4.03L
,

__________ _ __- _. _ _ _ . . _ _ . . - .-
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Figure 7.1

e +

| CERTIFIED REMOTE FUNCTIONS LIST ,

1

UNIT M8/ FAGE 2 or 12 f
,

l- ,

*
.

F

CHR11 Drywell' Compressor B
CHR12 HVA Trouble Alarm
CHR14 D.W. 02 Monit'r

;
CHR16 Drywell Fan Trip override

CSR03 CS Pump Suction from CST Valve'l-MW-91A
CSR04 CS Pump Suction from CST Valve 1-MW-915 '

CUR 03 CU Filter Bypass Viv 1-CU-14
CUR 04 CU Domin A Eff Viv 1-CU-17A
CUR 05 CU Domin B Eft viv'l-CU-17B'
CUR 06 CU Domin C Eff Viv 1-CU-17C~
CUR 07 CU Demin Bypass Viv 1-CU-15
CUR 10' Rx Water Conductivity Sample 1 Point
CWR01 Vacuum Priming Pump
EDR01 Main Transformer Disconnect 15G-1X1-4
EDR02 14D/14G Tie Breaker Rackout '

EDR04 Battery Charger A output Breaker
EDR05 Battery Charger B output. Breaker '

EDR06 Spare Battery Charger output-Breakers
EDR07 101-AB-1 K;T Normal Power

>

EDROP, 101-AB-2 ABT Normal Power
Erh09 101-AB-3 ABT Normal Power '

ESR10 LNP Logic Power
EOR 11 Panel DC-11A-1 Power Supply
EDR12 Panel AC-11A-2 Power Supply.
IDR13 14A/14G T'.e Breaker
EDR14 14C/14G Tie Breaker

/||, W. & & 2 89
LANSOT Signature /Date

i

|

Rev.: 0
-

Date: 5/04/88
Page: 7.1-1.of 1

NSEM-4.03
._ ,. . .- ._ . . - - - . _ , _ _ _
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Figure,7.1

CERTIFIED REMOTE FUNCTIONS' LIST

UNIT- M 8/ PAGE 3' -Or 12
'

I
i

EDR16 12E/12F Tie Breaker Rackout I
EDR17 Master Overcurrent Trip. Reset

.

EDR18 MCC Group A DC Control Power H
3

-

EDR19 'MCC Group B DC Control Power
EDR20 Power Supply to MCC EF7

w EDR21' LNP Tripped-Breakers Reset 3

EDR22- Jumper Lockout Relay 31and 4
EDR23 ' Alternate' Power-Source.for CRD Pumps
EDR24 Alternate ?ower_ Source for SD Pumps

{JEDR25 21S3-1-2 Brkr Local ~ Control '

EDR26 21S3-2-2 Brkr Local Control 1

EDR27 Oscillograph Trouble Alarm Reset ,

EGR01 Diesel Generator LockoutLRelay !
EGR02.- Gas Turbine Generator Lockout Relay

|EGR03 Diesel GeneratorfSupply to Bus 14E
)EGR04 Gas Turbine Black Start Switch

EGR06 Diesel Generator Trouble Alarm 4jLEGR07 G6s Turbine Trouble-Alarm 1

EGR08 Generator Core Moniotr. fyEXR02 Wind Speed
'

'

EXR04 Wind Direction .J

]EXR08. L.I. Sound Water Temperaturo l
.EXR10 Line 348 Real. Load (Swing) jEXRll Line 383 Base Real Load
EXR12 Line 371 Base Real Load

.

-EXR13 Line 310 Base'Real Load

|4

/M.A w FAbr
ASO@/ Signature /Date

:

g

Rev.: 0
Date: 5/04/88
Page: 7.1-1 of.1
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?' | Figure 7.1',

' CERTIFIED REMOTE FUNCTIONS LIST

UNIT /77/ [ PAGE' 4 O F .- 12
8

|
|-

f EXR18 Line 348 Distribution 1 Factor
i .EXR19 Line 183-DistributioniFactor'

p EXR20 Line 37 Distribu' tion'.Facior ,-

'

'

j[ EXR21 -Line 310 Di tribut1'on Factor"
EXR28 Grid VoltagejNormalf359)

# EXR30 Unit 3 RSST Disconects
EXR31 Unit ~3 Main Generator' Disconnects '

EXR32 Unit 3 15G-13T 22
EXR33 Unit 3 15G-14T-2
FWR01 Operate FW Cnti, valve 1-FW-5AJ(FWR44)
FWR02 Operate FW Cntl Valve 1-FW-5B (FWR45)

4

FWR04 Operate Emerg.Cond Xfer PP Disch V1v (+)
FWR09 Condensate-PP-A:Disch. Valve 1-CN-3A

'

FWR10 Override 1-CN-3A'Limih! Switch contacts-
.

''

y FWR11 Condensa te , PP ' B .Disch --Valve d1-CN-3B -
FWR12 Override 1-CN-3B Limit' Switch contacts.
FWR13 Conds PP C-Disch Valve 1-CN-3C '

,

FWR14 Override 1-CN-3C Limit Switch contacts-
FWR15 conds Demin A EffLValve:1-CD-51A
FWR16 Conds Demin B Eff Valve 1-CD051B

tFWR17 Conds'Demin.C Eff Valve 1-CD-51C
;

FWR18' Conds Domin D Eff Valve 1-CD-51D
FWR19 Conds'Demin'E Eff Valve [1-CD-51E' !
FWR20 Conds Demin F Eff Valve-1-CD-51F , s '

FWR21 Conds~Demin G Eff Valve 1-CD-51G '

FWR22 Conds:Demin Bypass Valve 1-CN-28-
.

k*$. N w M & L AT
ASOTLFignature/Date-

.

Rev..: 0
Date: 15/04/98 .

Paget. 7.'l-1Dof 1 -
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Figure 7.1 i

CERTIFIED REMOTE FUNCTIONS LIST

[#UNIT' /?7/ / -PAGE 5~ OF 12
.

-J

'FWR23 Water to RBCCW/TBCCW/SCCW Valve 1-DW-70
FWR24. Hotwell'"A" Conductivity Recorder Scale.,
FWR 2 5, .Hotwell "B" Conductivity Recorder Scal.
FUR 26 Hotwell "C" ConductivitysRecorder Scale
FWR27 Hotwell "D"~Conduc'tivityjRecorderEScale

~

FWR29' Makeup to Demin Water Storage Tank i1

FWR30 Demin Wat'er to-CST valve'l-DW-6
FWR31 CRD Suct From CST
FWR32 FWCI cond4Xfer Suction from. CST l-MW-90

'

FWR33 FWCI Cond Xfer Suction from ESW V7-140 '

FWR36. LCond. Booster Pump "A"
;FWR37 :Cond. Booster Pump "B"

FWR38 Cond. Booster Pump "C"
h
i

FWR39 condensate 1 Transfer Pump Suction Source '

FWR40 Vent Condensate Header
i

FWR41 Vent Feedwater: Header ,

t
FWR42 Condensate'Demin Trouble Alarm 3
FWR43 CRD Suct.from Reject Line
FWR44- Manually. Position:1-FW-5A '

FWR45 Manually Position 1-FW-5B
IAR01 Air from Unit 2 Crossconnect Valve

,

IAR02 Containment Inst. Air Header Suply
IAR03 SA/IA'Crossconnect Valve-1-IA-16
IAR04 Instrument Air Valve IA-21 ,

LPR01 Operate LPCI HX A Bypass 1-LP-7A (+)
,

LPR02 Operate LPCI HX B Bypass 1-LP-7B (+)
)(

k./ Nwn] 8$
q)CT Signature /Date

.

1

Rev.: 0
.

3

-

Date:- 5/04/88=
Page: 7.1-1 ofil-

NSEM-4.03
.,
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Figure: 7.1,

"

CERTIFIED REMOTE FUNCTIONS LIST

UNIT /3 Y [ PAGE 6 OF- :12

!LPR03 Operate LPCI A Torus? Spray 1-LP-13A (+).
LPR04 Operate LPCI B Torus Spray _1-LP-13B (+)

_

LPR05 Operate-LPCI A Injection 1-LP,-10A-(+)

LPR06 Operate LPCI B" Injection 1-LP-108 (+)

LPR07 Align LPCI-Pump A Suc.ti'on to_ CST
'

LPR08 Align LPCI Pump B Suction to CST

LPR09 Align LPCI' Pump CLSuction to CSTE

f|LPR10' Align LPCI Pump.D Suction to CST,

LPR13 Operate LPCI A Torus Spray 1-LP-I4A (+)
LPR14 Operate'LPCI B Torus Spray 1-LP-14B (+)

LPR15 Operate.LPCI A Injection-1-LP-9A'(_+)

LPR16 Operate =LPCI B Injection 1-LP-98 (+)

LPR17 LPCI Discharge to:Radwaste_l-LP-50A/B i

LPR18 Fire Water Supply to HX-M8-76A'-

MSR07 HP FW Mtr 5A Extr1STM_Stop 1-ES-2A. f
MSR08- HP FW Ntr SB~Extr STM Stop:1-ES-2B

,

MSR09 Auxiliary-Seal Steam Supply Valve !
MSR10 Bypass 263-57A

MSR11 Bypass 263-57B

MSR12 Bypass 263-58A

MSR13 Bypass 263-58B-
MSR14- Group.1:108 Relay Reset

;

NIR01 APRM l' Calibration Factor 17

NIR02 APRM:2DCalibration Factor !

NIR03 APRM 3 Calibration Factor,

NIR04 APRM'4' Calibration Factor
>p,

!

h.b Nswim f 2 9
p T' Signature /Date-

,

:

I
Rev.: 'O
Date: 5/04/88
Page: 7.1-1 of 1 '

NSEM-4.03
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. Figure-7.1 i

I

CERTIFIED REMOTE' FUNCTIONS. LIST,

. . .

' 9 #4 7/ / PAGE 7 .0F 12 -i
UNIT

}: .

-

NIR05 APRM 5 Calibration Factor
1'NIR06 APRM 6 Calibration Factor
!

NIRll- IRM 111 Calibration-Factor-(Ranges-1-6)-
JIR12 IRM=12 Calibration Factor
NiR13 IRM113 Calibration Factor 3(Rangesil-6)

|'NIR14 IRM'14' Calibration-Factor-(Ranges 11-6)
'I

NIR15 IRM 15' Calibration Factor'(Ranges 1-6)I
NIR16 IRM-16 Calibration Factor.(Ranges,11-6')-

. ,R' NI R17 - IRM 172 Calibration Factor,(Ranges l-6)
jc

NIR18 IRM 18 Calibration Factor-(Ranges.1-6)
NIR21- 'SRM 21 Calibration. Factor-
NIR22 SRM 22fCalibration Factor
NIR23 SRM 23 Calibration Factor
NIR24 SRM 24 Calibration Factor
NIR25- Replace'Tip Machine 3 Shear ~ Valve- a

-NIR31 IRM 11 Calibration Factor [(Ranges 7-11) N
'

NIR32 IRM-12 Calibration Factor 1(Ranges 7-11')/
,

.

'NIR33 IRM 13 Calibration Factor.(Ranges'7-11)
'NIR34 IRM ' 141 Calibration: Factor 1(RangesL 7-11); E j
NIR35 IRM*15 Calibration-Factor (Ranges 7-11)

]
'

I NIR36 IRM 16 Calibration Factor (R&nge&L7-11)I l"NIR37 IRM 17 Calibration Factor (Ranges 7-11);
'

.NIR38 IRM 18 Calibration Factor'(Ranges 7-'11)(.( j
OGR0lL Steam to Preheater Isol valve 1-MS-106A' j

f0GR02 "i Steam to Preheater Isol Valvell-MS-106E d
- -

cOGR05 Gas Cooler-Bypass Valve V-7 ^e
1

F N

Y
'

M&/WuJ % /e 9? '

[/ASOT Signature /Date ~

1

,

!

Rev.: 0-
p ;Date: 5/04/88

Page:;''7.1-1 of;l
. NSEM-4.03.
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Figure 7.1 '

'-

' CERTIFIED REMOTE FUNCTIONS LIST
,

UNIT M 8/ PAGE 8- OF ' 12' -

OGR061 Gas cooler Inlet valve:V-8-
OGR07' . Gas Cooler-Outlet VIlve V-9
OGR08 Defrost and Drain Gas cooler-

.

'
'"

CGR09 Glycol Cooling Units
RCR01 . Operate:RBCCW Loop.IsoliVlv 1-RC-15(+)
RCR02 RBCCW HX A'Isol-Vlvs'l-RC-4A'& 5A
RCR03 RBCCW HX B Isol,Vlvs 1-RC-4B &.5BJ--

-

RCR04 RBCCW.HX'C Isol Vlvsfl-RC-4C'& SC
RCR06 RBCCW Pump Discharge Valve"1-RC-115A
RCR07' RBCCW Pump Discharge Valve 1-RC-115B 1

'

RCR09- RBCCW Surge. Tank Drain Valve ~
RCR10 -RWCU NRHX' Cooling Outlet V4-70
RCR12 Fire Water Supply-to'RBCCW Header- ;

-iRCR13 -RBCCW~ Valve 1-RC-137
RDR01 CRD Pump.A Disch. Valves 301-5A

- j

RDR02 CRD' Pump'B Disch.. Valve ~301-5B y
-

RDR03 CRD' Pump.A to Head Spray. Valve,

RDR04 CRD Pump B to Head. Spray Valve
RDR06 Pump Test Bypass Valve
RDR07- Drive Water PCV Bypass'

'

RDR08 Cooling Water PCV Bypass
RDR09 CRD Flow Control ~ Valve Selection.
RDR10' CRD~ Pump Cc'Si ned Disch Valve 301-170 -

|
'

iRDR11 CRD Pump; A' Si tion Valve 1-MW-101A4 3

'RDR12 CRD Pump B Suction Valve 1-MW-101B
RDR13 Charging Hdr Isol Vlv 1-CRD-49 301-25 !

. )

N $. ' GLW Yt T
A5vr Signature /Date

Rev.: 0-
Date: 5/04/88

,

Paget -;7.1-1.of.1 !
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:Figuref7.11

CERTIFIED REMOTE FUNCTIONS LIST

UNIT- /P7 /- PAGE 9' Or '12
'

:

RMR01 Rad Waste Effluent Radiatien CPS -i
RPR01" 'RPS Bus: Alternate reed Fron IRP-11 -1

i

' RPR07 IRP EPA Reset
> ;i

RPROB RP:MG A EPA Reset / Restarte

RPR09 RP MG B EPA Reset / Restart.
'RRR01 Recirc MG A Scoop TubefPosition (+)J J

qRRR02' Recirc MG B Scoop Tube Position (+)- '

,

RRR03' Recirc1PP A Seal Supply Isolation- '!
RRR04 'Recirc PP.B Seal Supply Iso'a' tion'l '

RRR05 Recirc MG A Lockout'
RRR06 Recirc MG B Lockout' '

RRR07 Recirc'MGLA DC Aux Lube OillPump1C
iRRR08 Recirc MG B DC Aux LubeIOil Pump.D

SCR01
TBSCCW HX A' Iso Vivs 1-SC-4A'and-1-SC-5A.

SCR02 TBSCCW HX B Iso Vlvs 1-SCJ4Blandal-SC-5B
' SCR04 TBSCCW-Surge. Tank Make-UptValveil-DW-10 "
SCR05 -TBSCCW Pump Discharge Valve)1-SC-3A
SCR06 -TBSCCW-Pump Discharge Valve 1-SC-3B-
SCR07 TBSCCW Surge Tank Drain Vilve-

'

SDR01 Shutdown' Cooling' Inlet valve 1-SD-1 (+.)
SDR02 Isolation Condenser Supply Fire-47
SDR03- Iso Cond Shell Drain Valves 1-IC-17 & 18
SDR041 ~ Iso Cond Supply <rrom.Cond Xfer:1-MW-60 lSDR05 'IC-3 Manual--ooeratori - t

!. ~,
. \

SDR06 Manually Position.IC-3 .

l'

SDR07 Manually Open 1-HSi4
i I
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: Figure 7.1-
-
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iCERTIFIED REMOTE FUNCTIONS LIST l

'l
UNIT. /P/ / .PAGE 10 OF ~ 12

SDR08 IC Valve 1-IC-5 Throttling.
SLR01 SLC Pump Suction Source
SLR02 SLC Pump 1 Test SwitchL

*

'SLR03 SLC Pump 12 Test = Switch'
SLR07 SLC Test Tank Fill Valve'l-DW-21'

' SWR 01 SW-Strainer. Bypass Valve 1-SW-19
SWR 02 RBCCW' Cooliiig Water Supply' ',,

SWR 03 RBCCW HX M4-9A Inlet Isolation-Valve i
- ,

SWR 04 RBCCW HX M4-9B Inlet Isolation; Valve- -

SWR 05 RBCCW HX M4-9C Inlet Isolation-~1 Valve
SWR 06 TBCCW HX M4-2A Isolation Valves:-
SWR 07 TBCCW HX M4-2B Isolat'on-Valvesi 1

i
SWPJ8 TBCCW HX-M4-2C' Isolation Valves '

S'.fR09 "'

'CW HX M4-14A Isolation' Valves- '\
tSWR 10

TBSCCW-HX M4-14B Isolat' ion ~ Valves _ y
SWRll RBCCW HX Outlet Valve liSW-6A'

1SWR 12 RBCCW HX Outlet Valve'l-SW-6B' ~

'
- 1 <

SWR 13 RBCCW HX Outlet Valve: 1-SW-6C+ * ' "

SWR 14 ESW/SW Crosstie Throttle'Viv 1-LPC-23,
SWR 15 1-SW-9 Supply Breaker
SWR 16 Manually. Operate 1-SW-9

,

SWR 17 Manual' Supply of Fire Water'to SW.HX l
SWR 18 Fire Water Supply-to Diesel
TOR 01 APRM CH'l-(15%, 120%, .58+62%,'INOP)

' TOR 02 APRM CH'2 (15%, 120%',. 58+62%, INOP)
4

TOR 03 APRM CH 3 (15%, 120%, .58+62%, INOP)
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Figure-7.1--

CERTIFIED REMOTE-FUNCTIONS LIST

UNIT NN PAGE- 11 OF 12

TOR 04- APRM CH 4"(15%, 120%, .58+62%, INOP)-
TORO 5 APRM CH. 5 (.15%,-120%,-.58+62%, INOP

)TCR06' APRM CH 61(15%,-120%, .58+62%,1 I t;OP ) .
TOR 07 IRM^CH'11-14 (120/125, INOP)
TOR 08 IRM.CH 15618'(120/125,_INOP)
TOR 09 APRM DNSC'With IRM Hi-Hi !

'lTORIO Manual Scram CH A'
L

TOR 11 Manual 1 Scram CH B
-)

TOR 12' Reactor Low. Water Level CH A '

TOR 13 Reactor Low Water Level'CH B l
'!

TOR 14 Reactor High Pressure
TOR 15 Drywell High Pressure

j
TOR 16 Condenser Low Vacuum CH A
TOR 17 Condenser. Low Vacuum JH B
TOR 18- MSIV Closure
TOR 19 Turbineistop Valve C.,' o s u r e

i

TOR 20 Turbine Control Valve-Fast Closure'
~

4

' TOR 21 Steam Line High Radiat' ion
TOR 22 Scram' Air Header Low Pressure
TOR 23 Scram. Discharge Volume High' Level

4

TOR 24 Manual Turbine' Trip
TOR 25 Generator Lockout" Turbine Trip

4

TOR 26 RPV High Water Level Turbine Trip j
.

TOR 27 Thrust Bearin'g Wear Turbine' Trip
' TOR 28 Condenser Vacuum Turbine Trip-
TOR 29 Exhaust Hood High Temp Turbine Trip
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Figure 7.1:

CERTIFIED REMOTE FUNCTIONS LIST.

UNIT PAGE 12 . 0F; 12'
+

- .-

TOR 30 Moist Sep High_ Level Turbine Trip-
.

1
~

LTOR31 Group I Isolation: Override
-4 : TOR 32- Group II Isolation' Override'-

e TOR 33. Group III Isolation; Override

TOR 34 Group IV-Isolation Override
,

TOR 35 GroupiV Isolation Override, _ i1

eTURO1 Emergency Bearing Oil Pump; Breaker' !
.;

WDR01 Electric. Fire-Pump;
IWDR02 Diesel Fire Pump' )

WDR03 ' Reset Rad Waste Trouble AlarmL
-

WDR05 All Sump Pump Breakers
i

ZRA- Spare I

'ZRA Spare
ZIU( -Spare '

'

s
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~ SIMULATOR' SYSTE!!' ABBREVI ATIONS '

|AN Annunciator<

|,

A P. - . Automatic Pressurs Relief.s

CC - Turbine Building Close'dHCooling Water-

CH Containment. Heating-andLVentilation-

CR Reactor-Core

CS -Core Spray

CU Reactor Water Cleanup
- !

'

|

|CN Circulating Water -

ED' Electrical' Distribution-
'l

EG Electrical' Generation j,

i
'FW 'Feedwater- 1

IA. Instrument Air

LP Low Pressure Coolant Injection.
*

i

MS Main Steam
.

NI . Nuclear I n s t rume n t a t i o'n _
|

OG- Off Gas' ,

PC Process Computer
'a

*

RC' Reactor Building Closed Cooling Water.

RD Control Rod-Drive,: Rod! Position' Indication' J'

RM Radiation Monitoring' 4

j
- ,

RP Reactor Protection

'RR Reactor'Recieculation.
k-

.

.

3'

RW Rod Worth Minimizer !

]1

-

!;

I

'I

i

|
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SIMULATOR SYSTEM. ABBREVIATION .(cent) ,

. .

q

SC. Secondary Closed 00oling Water |
l

SD Shutdown. Cooling:

SL Standby Liquid Control j
F- SW LService Water- 'f

'

TC ' Turbine Control- r

.-TU Turbine. _,

,

WDS- Waste Disposal
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COMMON ABBREVIATIONS- |

i

k*

,

Abbreviation Full Name

AI Anal'og. Input:
i

AO Analog Output

ANS 3.5 ANSI /ANS. 3.5-(1985) .

i. Beg nning .of; Life-BOL *
.

.

DG ' Diese'l Generator j
DI . Digital Inp'uti *

t
'

. .

'
DO- ' Digital Output < 4

,

DR- . Deficiency Reh' rto

EOL
~

En'd o'f Life ' [
. . !

EOP . Emergency Operatin'g Procedure '

FWCI Peed' Water Coolant Injection
,

1

IC ' Initial Condition
!

.LNP Loss of Normal Power' ]
!

MOL . Middle of Life' LI
t

MSIV ' Main' Steam; Isolation, Valve ''

Megawatts Electric!LMWE- 1

NSEM Nuclear. Simulator Engineering. Manual

PDCR Plant Design Change Record *

'

PPC Plant Process: Computer

~ PTL Pull-To-Lock.,

,.

RBCCW Reactor Building Closed Cooling Water

l
|

,

f.

4
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. , . - .- - . . ..

.. .+m .

.;

!

.

COMMON ABBREVIATIONS-(cont) .

Abbreviation Full'Name - i

SCCC Simulator Configuration Control
Committee

SDC Shutdown Cooling System OR,,

|: ' Simula tor- Design' Change -
, ..

1

SIG Simulator Instructor Guide i4

SOER .Significant Operating Event' Report'
,

SSD Simulator' System ~ Diagram
.

SW Service Water

TBCCW Turbine Building Closed Cooling Water

!!

!

!
. i

.!
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DEFINITIONS
>

l
.

.

.
. :

: Anomalous ResponseD- Simulator' response which violates the physical !

laws ofs nature of differsJgreatly from. expected response. ' Expect 4d ,

response may be based'en plant data, "ccident> analysis, or bes* i
estimate evaluation. r

. - J
ANS 3.5 - Anytime ANS 3.5'is 1:sted in this document.c.it refers 5tc "

ANSI /ANS 3.5 (1985)c'

,

a
~

Backtrack - The. ability to._ move the simulator 1back' in time to-
.

'condi tions' which had ''previously existed. This-is accompl-lihed by
.

the automatic storage (at one. minute intervals) of the simulators. i
I/O's over the past hour, ts

Best Estimate Evaluation' "A method used (in the absence ofLplantL
data, engineering analysis', or accident analysis), to d?termineLthe !

direction, rate, and magnitude of responseifor' critical plant'
.

parameters during transient and accidenteconditions. . Experience, "

-rough 1 engineering calculations and mass / energy; balances, and
table-top-discussion may all be used to determine-best estimate: 4
response.

|

Boolean Trigger - An algebraic expression which is'used'to
.

}
'

t

automatically activate a malfunction-whenrits value becomes true.:

"Cause & Effect" Document 'ALdescription'of-the simulator. response 'l

(effect) to the insertion of a specific mal' function-or-malfunctionse
Each malfunction description a' Iso.contains~the. physical "cause" of~-

the malfunction as well as'a description of the significantfeffects i
on_ plant operation due to.the malfunction. 4

l

. Certified IC - An IC which has been reviewed by:an SRO qualified
instructor and1 verified to have consistent control board and remotea
function conditions as the reference plant would underEthe same-

a
conditions. '

. Certified Remote-Function - Those remote functions which will be, ,

tested to work correctly and. may be- used in' simulatorJ training a'nd
exams.

J

Composite Malfunction - A combination of up tox10 predefined simple 1

malfunctions which can be arranged in a. logical sequence. 'Once ;

built,-this composite malfunction'is stored and can be-used at.any, i

time.
'

*

Core Performance Testing - P1' ant heat balance, determination of, ,

shutdown margin, measurement of reactivity coefficients and'contr-1- |
rod worth'using permanently installed instrumentation, l

,

i

-i
-- :
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Critical ~ Parameters - Those parameters, specific to a given ma,or j
malfunction, which are driven directly by the initiating event, j

|' required for diagnosis, or required to verify. proper plant responsa
to safety equipment actuations and/or operators' corrective actions.

Deficiency - An identified difference in~a simulator quality or )
element.thardware and/or software)'.that-requires review and
resolution.

Deficiency Report (DR) - Term.tSTS-BI-FIA) used by.the Operator
i Training Branch (OTB) and the Simulator Technical Support Branch
' (STSB) to record all identified simulator deficiencies between the

simulator and reference plant.

Design Limits - Extreme values for specified pisnt parameters.
Design limits are obtained from engineering design and accident
analysis documents, e.g.: maximum RCS pressure, peak containment
pressure, etc.

EOP's - Emergency Operating Procedures address the required response
by operations personnel to emergency conditions,

rast Time - The increase in the speed at which certain parameters.
(such as Xenon, condenser air evacuation, RCS heatup, RCS cooldown,
turbine metal heatup, turbine metal cooldown, and decay heat).are
modeled to change.

'

|
Freeze - The stopping of all' simulator dynamic modeling. When the'

simbrator is taken out of freeze, the model will continue to run
from the time that it was placed in freeze.

Hot Standby Operations - Maintaining stable plant conditions at hot
standby.

Input / Output (I/0) Any digital or analog computer-inputs / outputs.-

Initial Conditions (IC's) - A' set of analog / digital points that are
stored on the Simulator's Computers so.that a starting point is +

i

available for a Simulator session. Physical! components
(handswitches, relays, etc.) must also be manipulated to match the
analog / digital initialization points (switchcheck).

Load Changes - Increasing and decreasing plant load.

Major Malfunction - Those malfunctions which produce extensive
integrated effects in a number of plant systems which requires
complicated analysis to veri'fy acceptable response.

Major Plant Modification - A~significant change-made to the
reference. plant which cannot be trained around on the simulator and
would result in negative training. Major plant modifications such
as the extensive component relocations /changeouts associated with a
Control Room Design Review, seriously challenge the-ability of the
simulator to function as a plant-referenced training / examining tool.

.

-_._.._._______.m._. _ _ _ . _ _ _ _ _ _ _ __ =-
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' Malfunction - A' specific equipment failure which produces
discernible indications in the-Control Room _that replicates the same I

equipment: failure should it occur in the reference plant. Specificpreprogrammed malfunctions are available at the simulator instructor
statien.

!

Model Limits - Physical conditions which-'cannot be simulated by the
model coding, e.g.: critical pressure.and temperature, core melt,
clad melt,-etc.

Normal Plant Evolutions - Evolutions that-the simulator shall becapable of performing 7 in real time,_that simulate routine reference
plant evolutions.

NSEM - The' Nuclear Simulator _ Engineering Manual contains all the<

procedures necessary for the development and implementation of the
certification program. It is a controlled' document and its purpose ;is to insure consistent-application of the certification process. -

Performance Test - A define group of tests conducted to verify a j
simulation facility's perfoue.ance as compared to actual or predicted j
reference plant performance. A performance test is required for

iinitial certification and for every subsequent four-year period in 'j
order to maintain certification. Performance testing for
certification maintenance is intended to be an on-going process with
approximately 25% of the testing performed during each year of the
four-year cycle.

PDCR - A Plant Design Change Record which contains all necessary
information'and forms to accomplish in an orderly manner, the
modification of a plant system, structure or-component.
Plant Shutdown - Shutdown from rated power _to hot standby, then
cooldown to cold chutdown conditions. :

Plant Startup - The starting conditions shall be cold shutdown
temperature and pressure to hot standby temperature and pressure. ,

'

Reference Plant Data Book (PDB) - A compilation of reference plant
data for specific plant transients / evolutions. The data defines
plant parameter response to specific initiating events or
evolutions. Reference plant data may be used to verify simulator iresponse for certification _ testing, for training. development, or as '

supporting data for DR submittal,
,

Remote Function - An instructor initiated input to the simulator
model which will provide the same discernible effects as the
corresponding manual operation in the reference plant. '

|

,

e
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Simulator Configuration Control Committee'(SCCC) LThe committee .i
responsible for overall simulator-design control and management of
NTD resources involved in the-simulator modification effort.- The
committee shall include as permanent members the Di' ctor of NTD, !

the Managers of OTB and STS, Supervisor - SCE, Supe 'isor - HW -

!Maintenance, and the four Unit Ope rations Consultar, s.

Simulator Design Change (SDC) - A documentation package consisting
of relevant DR's and all forms indicated on STS-BI-FlE which is
~ designed to track the resolution of DR's and' ensure that ANSI /ANS
3.5-1985', and NRC Reg. 1.149 requirements are satisfied.

7

Simulator Instructor Guide (SIG) - A training document outlining-the-
sequence of events for a simulator training session. SIG's also
contain additional information for the instructor conducting the,

,

session,

y Simulator Operating Limit - A given simulator condition beyond which
L simulation is unrealistic.or inaccurate'and negative training may be
'

provided. Simulator operating. limits may be imposed due to plant
design' limits, computer code.model; limits, or observed anomalous
response.

Simulation System Diagram (SSD) - Functional representation of the
,

simulator'modeling for a given system.
|

L Slow Time - In reality, this is the-expansion of'real time which !
produces-the appearance that a transient is occurring at a slower

.

speed. The slow time which can be selected can vary from 5% to 95% 3of real time (at 5% increments).
,

| Snapshot The recording of the present status of all simulator
digital / analog-I/O's. After this snapshot is taken, the simulator
may be: initialized to this condition at some later time.

,

SOER - Significant Operating' Event Report'is generated by INPO and
distributed to industry members. It includes recommendations
- concerning the event which must be addressed by concerned
facilities.

SRO Qualified Instructor-- An instructor who is-(or was in the past)
an NRC-licensed Senior Reactor' Operator-(or certified)', who by
nature of his training'and_ experience, has the knowledge. to make
decisions on proper plant system alignments for given operating ,

conditions.
'

;

Surveillance-Testing 1- Operation conduct'ed surveillance test'ing on
safety-related equipment or systems =

.

-n - g - - - - , --,
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develope''for each modeled plant system.thatsystem Test - A test d
ensures proper response of all. control: board instrumentation,
controls, annunciators, PPC points, remote functions, flowpaths, and
components.that are associated with ancindividual plant system.-

iTurbine Generator start-Up - Turbine Generator at :ero RPM, to catad ;

speed and synchront::ation to grid.-
|
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ATTACHMENT 15
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QUALIFICATIONS OF' PERSONNEL DEVELOPING:

s
'

AND PERFORMING SIMULATOR CERIFICATION TESTING: -L-
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This. attachment' lists the Nuclear! Training (Department personnel,
involved:in.' developing;aad> conducting Millston.et:1 simulator

i

Certification, Testing. LA brief. description of the relevant ;
.

qualifications)isiprovided withteachiindividual.

!
... i

As is readily apparent, an excellent mix of' operating;; training, :
-

--

engineering 1 andosimulation? software' experience,is' represented'by-
these individuals.- '

.
. .

. -

.
aonly those:personne1'directly involvedtare ine.luded. ' Additional- 'j

experienced NTDLpersonnel were' involved in the cerification 1

.

-effort, but to a11 esser degree.
1
J
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SIMULATOR TECHNICAL' SUPPORT BRANCH-
!

. Lung-Rui Huang.- Supervisor;< Simulation-1 Computer
Engineering.

|

NU Experiences |

: rive years-in Simulation computer.EngineeringLas.both*a.- o
-

Esenior Engineer:and Supervisor,

Two years in Probabilistic Risk' Assessment.and Safetyo

Analysis with Reactor' Engineering.
i

Other'Related Experlence b

-rour: years simulation experience-including. Technical Staff .
,o . .

,

Leader with Electronic Associates,jIncorporated. |
'

Six. years university teaching experience at National'..Tsing* lo

Hua University and'--Iowa-State-University _.in. Nuclear and~-

Electrical Engineering < Departments.- 3

1
a

Education: I
-1

.. -!

PhD-Jin_ Nuclear. Engineering' j-o

-i.

*
,

,

i

}

.

a

l:

k
,

'

H,
,

l' '
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Ali R. .Karimi -' Engineer / Unit Software Coordinator-
. I

NU Experiencet .i

i

o rive years experience 1in real time simulation

. other Related. Experience:
-

o

o. rive. years simulation experience with Link Simulation
~

'

systems Division of singer company

- Educations

M.'s, in El'ectreial Engineering,-University ofo
Missouri'- Columbia-

i
,

!

!

:

;

i
1

.

-

1

.'l
'

1

.

i
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OPERATOR. TRAINING" BRANCH"'

,

'

Michael C. Jensen -| Assistant Supervisor, Operator Training,
| . Millstone 1"

,
,

|-

| NU Experiences '

'

~
. i

o Seven years ini.OperatorLTrainingcas the supervisor '

-responsible fot: simulator-performance and training: ]
i

Other Related Experiencet
, '!

rour years at the'Un'iversity of| Wisconsin ~. Nuclear- - f
-

o
Engineering-Department'. JActing1 Reactor. Supervisor of (
-TRIGA Experimental Reactor.:

'

r

l
i o- Six' years 1U.S.' Naval ~Nucl' ear Power Program

j
| Educationt ;

o ~B.S.:in Nuclear Enginee'ing: - |r
'

k.t

Licenses. ,

~

Currently'SRO licensed,fMPlL(71 years) io'
;,

'o Previously.~SRO'and RO licensed,fU'.Dof W.1TRIGA
Reactor

''. ' '

|,
,

.

o- Licensed ~ Professional Engineer,tNuclear (Connecticut) ;

. i
,

V

'_
a-

.i

l s 't

. ' , ,,

I

i
1
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|
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Christopher Tabone - Senior Operator InstructorLMillstoneElo
P ,

NU Experience: *
1

fo Seven-years-' Commercial Nuclear Power-

o- Operations InstructorfMP1 (7; years)

b
!Other Related Experience:

o . B.S.-Marine'Engineerng..

,

NRC Licenses

oL Currently SRO Licensed MP1 (6-years)'-
,

'

t

~ James Moffatt - Operation's Consultant Millstone l'
I

!

NU Experience: '

+

| - o. ' "venty-three years Commercial" Nuclear Power
F

>shift Supervisor MP1-(4 years)o

.

o Shift Supervisar.MP2.(3 years)- [
L
;

other Related Experience:

o U.S. Navy (3 years)' '
,

1
L k

- NRC Licenses:.
1

o BWR SRO License (1970)

o PWR SRO License ('1975)

i

t

i . t
3 '

|:

:
a
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II ,

Micheal D. Schulz - Operator Instructor MP1 R
1

|

NU' Experience:
1

1
o Eight, years Commercial Nuclear Power- |

, .1

o five_ years'MP1 Operations' l
*

,

'o 'Three years'MP1 Training-' '

.

Other related experience: '

1
o Eight. years U. S '. Navy'

NRC Licenses:

Currently.RO Licensed MPl-(3-years)o
,

o SRO Certified MP1 (3 years)

}

-

,
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I
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John G. Rogers - Operator Instructor' Millstone 1

NU Experience.

o .Four~ years MP1 Training
.

Other Related Experiences

o Three-years," Plant E.I.' Hatch, Shitt-Supervisor- [
.

o ': Five' years,.U.S. Navy, Submarine Officer.

.

Educations
,

o B.S., Naval Architecture,-U.S.. Naval Academy
1

ILicenses:

o Currently SRO' Licensed,(MP1 (3 years)

SRO Licensed Plant E.I. Hatch, Un'its el and 2 (2 years):o
.

'

o Licensed Profesional Engineer,: Mechanical'(CT'and GA).
.

1
i
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1

~
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!

|
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NALFUNCTION LIST
NPOOL

g. DESCRIPTION
....... ..........................................................
ANet URV-NOLF R 4RN

NOTE: YWit NR P .c4,'M IS ONLY 600tf880
YMROUSN . ele 2 A WCRR!DC FUNCT19N. '

&NGt
ANNUNCIeTOR POLP4 f"'/LY F45 LURE

A - ORP-903
0 - ORP-099

RP--

RP-.

RP. !
.

- ORP- 0 !0 - ORP- 29

.

A
.

1

)

/
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MALFUMST1ON L8ST
MF901

g. DESCR8# TION
........ .............................n............................a,e,
APet SRV 8-MS- St? POINT INCORRECT

VAR 849Lt(199x a TN0 TIMt$ NMMAL SETPOINT)A 34
9 39
0 30
g 30

P 3

6P01 SRV t-MS- VALVE LEANeet
VARI ADLtt 199X a 100,000 LBM/MR)

A 349 38
0 30

t 18
F 3F

APO3 APR l-MSa ACTUATION FAILUREA 34
0 30
0 30
F 3F

APO4 SRY t-MS- VALVE STICM8
VARIA8Ltte 70 100% VALVE POSITION) !

4 34 i
8 38 1

0 30
0 30
t 3C
F 3r

,



.. ~ _ . . _ _ _ _ . . _ . . . . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ - . _ _ . _ . . . _ . _ _ _ . _ _ . _ _ _ _ . _ . - . _ _ - . _

,

L M.L,UM0 TION Li,7 ,,.0,
l

; M4LF. OESCRIPTION
| NO.

....... .............................................................

1 0001 7900N PUNP TRIP (RELAY FAILURE)
A - PUNP 4
0 - PUNP G
0 - PUNP 0

' 0003 7000W NM TUSE LEAN
' VARIABLE (199X e 500 SPN)
! 4 - NM A
.

8 - NM S
| 0 - Nx 0

0003 Ts00W NshotR LanN
|0004 LOSS OF 7000W TO SEN NS COOLER

L C005 NAIN TURSINE LUBE O!L COOLER 00MTROL Fe! LURE
VARI 494E te-190X OF CONTALLER OUTPUT)

- TURONE L.O. COOLER CONTROLLER FAILURE

6806 7900N PUMP LOSS OF CONTROL PONER,

4 - PUMP A
|. 0 - PUMP O
' C - DUMP 0
: 0 - PUMP 0

'

0007 STATOR COOLING FLOW SLOONASC
I -

| 0000 STATOR COOLING PUMP TRIP - *

Aa PUMP 4
B - PUMP S,

i

0009 GEN LEADS FAN BELT FAILURE
A - FAN 4

"

| 8 - FAN O )

,

i

I

|
:

#

_ ._,~_c-.w....._... .%. . , , . _ . _ . _ , _ _ . _ . , , . _ . . _ . . , . _ , , . . _ . . . . _ _ . , . . . _ _ . . _ . . _ _ . . . _ _
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,

i

|

|

imLruNorroN List '

ny,,,
I MLF.

No. DESCRIPTIONi

....... ....................,,,,,,,,,,,,,,,,,,,,,, _ ,,,,,,,,,,,,,,,
|

CN01 DW COOLER WVN- etL7 re: Lung
4 - NVN-1,

-

9 - MVN-8
0 - NVN-t
0 - MVM-t1

t C - MVM-St i

Ir - MVN-14'

6 - MVN-t? !

M - MVM-te i

!

i

t

g

+

.-

<

S

!
'

|
*

.

I i

|

| ,

<

)

!

)

P

l

. . . . . . . _ , - . - . . . . - . _ . - . - . . - - - ----- - - - ---- - - - - - - - - ~ ~ ~ ~ ~ ~ ' '
{
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,

'

MALFUNCTIDN List
pr093

N6LF.
NO. DESCRIPfl0N

....... ............................................................
CR01 FUsk 04LODING PA!LURs

VAR 349Ls (0-196,999 UC/$sC) UNRs00 VERR 49Ls U
-rusL oL400two rattuRt

cRet IMORsesE0 CONTROL ROD NORTH U

19st $9st ttst test most 39st aest
1997 1997 1997 1297 1817 3897 3497 3997 9197

9693 1993 1993 1993 2293 1643 3993 3993' 3093 9293 4693
9939 9639 1939 1939 1839 2139 9639 3939 3939 3839 9939 9639 s939
stas 963s tens 193s. seas stas 263s. se3e 393s asas 4 3s 9aps seas

.

9931 9631 1931 1931 1931 2238 2631 3031 3931 3431 9131 4638 s0' 34

9e97 96t7 1927
1927 1927- 2227 set? 3937 3937 3937 92t7 4st? set? ,

ett3 9613 1993 1993 1923 tit 3 1893 3893 3923 3893 9923 4623 set 3
9369 tilt 1919 1919 sett tatt 2619 seat 3919 sett 9289 9619 sett
sets 96ts 1985 198s sets stas 26ts sets 391s -sets 9titt 96ts . sets

'

9611 telt 1981 101 1281 1888 Seit 3911 Seit 4tti 9668
1997 1997 4007 2997 2697 3987 3907 3907 .9107

1993 1993 1993 1893 3983 3993 3403

1

I

,

t. ;

.;



. . - . - . . - . - - - - - - - - . _ - . . . - . - _ . __
.

- _-

|'

,

,

MALFUM073DN LI5T
F. MP907

OtSORIPTION,

.......

k ..................................
...............0844 Os FUM TRIP .....

4 = PUNP 4'
9 - PUMP 9

! 0891
CS PUMP FAIL TO AUTC START

' '
|

4 - PUMP e
9 - PVMP O

0$03
08 INJ VALVE DINOS
VARIASLE (0-180X VeU!E POSITION)! e - 4-08-84

9 - 1-08-#5
; 0894

08 PUMP '.0$$ OF CONTROL POWERe - PUMP e
D - PUMP S

9595 Os PIPE satex IN ;

VeR askt tteex =S90s RPVa . Os a OOMPLETt PIPt satAM)e - 05 e,

e

.

|

|
t

F

4

$

?

t

P

t -- --,---.v.. , ,,,,,.,.an.,,--_,,, , ,. ,,,,,, , ,, , . . . , am,,,,,, . , - , , , w,,,,-m--, ,-,-,,g,,-,.,,.,
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|
|

MaLFUNCTIOM LIST MF000 ),

I
BeLF. DESCRIPTION

NO.

............................................................ ).......

0U08 RWOU 403R0 PUNP TRIP
A - PUNP 4
0 = PUNP 9

CUO2 RWCW AUX PUNP TRIP

CUO3 RWOU DENIN DEPLET!0N
VARI 49LE-(190X a COMPLETE DEPLETION)c 4 - DENIN 4

; e - OtNIN 8
0 - DENIN 0

0004 RWOU INFLUENT LEAN 47 !NLET TO RESEN NM
,

VARIASLE (100X a 300 GPN)
0005 -RWOU NRNX TUDE LAN '

VARIADLE (199X e iW9 GPN)
'

0U06 RWOU POV t=00-19 CONTROLLER FAILURE
; VARIABLE (9-199X-VALVE POSITION)

-

!0007 RWCW REJECT ~ VALVE CONTROLLER FAILURE| VARI 4DLE (0-190X VALVE POSITION) -

CU0S RWCW RETURN VALVE 1-0U-19 O!NDS
VARIADLE (0-190X VALVE POSITION)

-
,

!
SUG9

,

| RWOU RE0!RC.PUNP LOSS OF CONTROL POWER
'

'

. . PUNP -

e . PUNP e -

0U89 RWCW AUX PUNP LOSS OF CONTROL PONER
.

>

*

*

P

P

- - . . . . . _ . __ . . . . _ , . . , , . . . . . , . _ . _ , . _ , , , _ _ . _ . . _ . , . - . . . . . . . _ . . . . . . . , , , , , _ . . , . _ . . . - , _ . , . . - _ , , . , . . . , . _ .
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i

NALFUNSTION LIST Nr009
,

| i

N DESCRIPTION.

.

....... ............................................................

I
CN01 0IR0 M47tR PUNP TRIP

e - PUNP A
9 - PUNP 0
0 - PUNP 0 4

0 - PUNP O ,

:!
s

CN00 INTAME SCRttN FOULINe
VARIBLE tsteX s 30' LEVEL O!FFERENCE) i

IA - SCRC N A !

O - SCRC 9
O - SCRC 0
0 - 80RttN O
E - SCREEN E

ON09 CONDENSER TUSC RUPTURE
VARIASLE (100X e 1990 GPN)

e - 00NDEN$tR A
B - CONDENSER 8
0 - CON 0
0 - CON N h0 ;

CN06 LOSS OF V400UN PRIh'1NG
I

ON07 CONDENSER TUSC FOUL!ki . '

VARI AOLE (194X a COMPLtTE BLOONAGE)
A - 00NDEN$tR A .

t
*

| 9 - CONDENSER S -

I O - 00NOSN$tR 0
0 - CONDENSER 0 -

| 9 Hee CN PUNP otSONS VALVE SINOS
var!acLE co-stex VALVE POSITION)

4 - PUNP A
8 - PUNP S
0 - PUNP 0 ''

0 - PUNP 0
I.

,

b

e

- . . - - - - - - , _ , . . . . - - . . , - . . . . . , _ _ . . . - . . . _ . _ . . . . . _ _ , . . , . _ . . . . . . . . . ~ .4., .~.. . _ ... - . . . . . .



. ..

' '
I II d

, ,

NALFUNCTION Lggy

NALF. NFett
...O. DESCRIPf!ONN

....

......................................................ONit
ON OUTL T VALVE BINOS ......
VAR 8 6
A=0 (D-tD8X VALVE P08t?!0N)N$tR A

!:88:85:liti
D - CONDENSER 0

$ Nit
CN Xa00NN VALYC t!NOS
VARIABLE (D-ittX VALVE POSITION)4 - ON INLET VALVE to

8 - CN OutLRT VALVE 3A
0 - CW INLt* VALVE 18
0 - OM OUTLLt VALVE 38CNit

CIRO PUNP LOSS OF CONTROL PONER& ~ PUNP A
9 - PUNP 8
0 - PUNP 0
0 - PUNP O

.

e
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i

,

MALFUNCYION LI$7 Nreg1
l

MALF. DESCRIPTION
j No. 1

........ ............................................................ .

; 1
'

eof $ E. S. S. T. TRIP l
1 |
F E0et N. S. S. T. TRIP !

.

E004 R.S.S.T. TRIP i,
'

EDOS 4MV SUS NORMAL FttDER TRIP |
i 4 - 14e

9 - 148
0 - 140
0 - 140

, E . n4E !
r . sw l
G - 148'

l

E006 499V DUS NORNAL FEEDER FRIP l

.. 0 - 120 !'
O - 120 :
t - att '

,

F - itF
- !

E007 itSVOC DUS TRIP *

A - 1984 '

e - 1988 !.

"

E000 INSTRUMENT 40 SUS TRIP ;
,

'

E009 VITAL AC SUS TRIP ;

E0tt CNERG BUS N00 TRIP i

4 - E1
9 - Et
0 - 83
0 - E4

'
E - ES
F - E6 t

.

|

;

i

w

>

i.

. _ . . . . . . . . . . . . , . . . _ . . . . , _ , . . . - . , . . . . . . , _ , . _ _ . _ , . . , ~ . _ _ . . , , . . _ . . . . . , . . . . . , . . ..,.m..,..._,, . . . . . , ,



- _...._ _._ _ _ _ ._ ______ _ _ _ . _ . _ _ _ _ .___ _ _ __ _ _ _ . _ . _ _ . _ . _ ______

i
! MALFUNCTION L!$7 progt

OtSORIPTIONMg,
...................................................................

| EDittF7 ENERS SUS N00 EF7 TRIP l
'

!

3019F ENERG DUS N00 F TRIP )
A - F1

i8 - Ft )0 - F3,

' O - F4 I
.

E - FS4

! r-r. .

*

E019tF9 ENEMS SUS 400 CF9 TRIP i
|

| E011 AUTO TRANSFER TO RSST FAILURE j

| EOss os LOA oINs StoutNet TINER rAILuRE
VARIASLE (100x s 25 SECONOS RENAINING)

i E014 34SMV LINE FAULT
.'A - LINE 399

9 - LINE 393 1

0 - LINC 371
O - LINE Sie ;'

i EDIS NAIN TRANSFORNER FAN FAILURE
t*E016 GET40 FAILURE .

4 - FAILURE ST-2 .

8 - FAILURE ST-t SYNC SEL '
-0 - FAILURE of-t

O - FAILURE 47-1 SYNC SEL
E - FAILURE ST-2 i

F - FAILURE of-t SYNC SEL ,

G - FAILURE 9T-t.
H - FAILURE 97-2 SYNC SEL
! - FAILURE IJS GES SYNC SEL '

J - FAILURE 349 NS Rt0 LOSE
N - FAILURE 371 MS RE0LO$t
L - FAILURE 303 MS RECLOSE

|

* Certification Not Required

.

,

_ _ - - - --_ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ , _ . , . . - - , - . _ _ _ _ _ . - , . , -.,_,~.,..-.e% . . .4- ,. , . ,, . _ , , , - - _ _ _ _ - , , . . , . ,.,4, ,.wv- % w- r,-.,-, ,%--..ee+- -



,
.

s

NALFUNCTION LIST NFeir,

Mg. DESCRIPTION
...... .............. ............................................

:et086 0E740 FA |LUR
N - FA. :LUR SN 378-18-0-8
P - FA:LUR 186-1T-t
R = FAILUR 184-37-1
8 - FAILURE SN 303-8 1-8
7 - FAILURS 186-47-t
U - FAILUR SN 340-18-s M
V - FAILUR DMR 177-1
N - PetLUR SW (LATER)
X = FAILUR 137-t 8YNC Sk6
Y - FAILUR 389 N8 Rt0 LOSE
I - PetLUR 14T-t SYNC SEL

AA - FAILURE 147-9
*t017 GETAC SPURICUS ANNUNCIATOR

44 - (SLANN) SA - LOSS OF ANNUN 00
AD - (9LANN) SS - 409 47-tAC - (SLANN) 90 - FUTURE
AD - 9 BUS PROT De FAIL 90 - FFTURE
AR = (SLANN) 98 - FUTUREAF - (SLANN) - 0F - FUTUREA8 - 409 17-9 90 - FUTURE
AN - 4x17N TRANS TROUSLE ON = FUTUREAl - (SLANN) 91 - 8 908 PROT 00 FA!L -

AJ = (SLANN) SJ - (SLANN)
; i04 - N00 OVERLOAD 04 - BATTERY TROUSLE s

09 - SEN 3 TIC PRI 00 6 PN 09 - 449 VAC TRANS k SN I

00 - AUTO SYNC FAIL 00 - 400'S DO SMR'S TRIP
00 - GEN SYNC OUARD FRE9 00 - LINE PROT SCL SN OFF
08 = GEN $ TIE DU 00 & PN 08 = N00 CONTACT TRANSFEROF - SSL $N OFF OF - SEN 3 TIF. PRI DO & PN04 - GEN 1 TIE PRI 00 6 PN 00 - SNR FAIL Le TRIPON- SEN1 788 90006PN ON - SNR FAIL 00 SUPPLY03 - 400 PRI TRIP 00 FAIL DI = SEN 3 T2E SU 00 t PN
CJ - PNR LIMIT NON 00 FAIL 04 - LOCAL CONTROL i

i

|

* Certification Not Required

:

1

1
, .. .

.
. - _ _ _ _ - _ - _ _ _ - _ - - - - - - - - - . - .



_ _ _ _ _ _ _ _ _ _ _ _

|
!

N4LFUNOTION LIST nrggg

NALF. DESCRIPTION
No.

....... ............................................................

.59179 St740 PURIOUS ANNUNOI4 TOR
to - RSS TRANS Lost GUARD
ED - OIL ALARN
to - 400 GT-t
ED - 400 97-2
tt - SEN N0. 1 OUT OF STEP
tr - stN NO. t OUT OF STEP
E6 - LINE 390 CARR 16
EN - (SLANN)
EI - START UP TRANSF 1
EJ - 400 77-t
F4 - 378 PRI RLY
Fe - 371 su RLY
FC - LN 303 PRI CARR 16 REL
FD - LINE 303 DU TONE REL
FC - 371 LN TT LOSS OF SUARD
FF - 400 ST-t
F8 - 383 LN TT LOSS OF SUARD
FM - teLANu
FI .tos 67-t 1

'

FJ - 40s 37-t

I
.

; i
,

i

)

!

i

|

|

1

* Certification Not Required

i

.

- - - -_________-______-___- _
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):

:

NALFUNCTION LIST NFOLS,

i

NALF. *DESORIPTION '

j NO.
..... ................................. ..........................

E601 NAIN SENERATOR TRIP !

$601 NAIN e N AUTO YOLTAGE RES 080!LLATISM
VARIOL (100X e PLUS OR MINUS 2 MV SNING) ;

E809 NN GEN FIELO GREAMER TRIP'

'

E006 OIESCL FAILS 70 START

EG96 O!ESEL SENERATOR TRIP
,

Ete? 08E584 NNERATOR SLON START I

VARiesLE (100X e le ADDITIONAL SE00N05) '

E000 OIESEL ENERATOR SPEED CONTROL FAILURE
VARIASL (100X e itX SPtt0 OSCILLATION)

E000 gad TUR0tNE FAILS TO START

| EG10 SAS TURSINE TRIP

test eAS TURSINE SLON START-

VARIASLE (188X a 10 ADDITIONAL SE00N05),

: E012 SAS TUR0!NE SPEED CONTROL FAILURE *
'

VARIABLE (100X s PLUS OR NtNUS-10X CHANGE)
. l,

, '
.

!

!
4

J

<

$

4

?

>

;

*

._ .. _ . _ . . . _ . . . _ _ _ . _ . _ _ _ . _ - . _ _ _ - _ _ - - _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ . _ _ _ _ _ - . . . _ _ _ _ _ _ _ _ _ _ .- -



-

.

1

NALFUNOY20M LIST MF017

g. Ots0RIPTION
.......

.......... ................................................
FNO1 00%Ngye gUMPTRIP

e - PUNP e
0 - PUNP 0

FN91 COND 800stra PunP TRIP
A = PUNP A
8 - PUNP B
C - PUNP 0

FN93 00NO DENIN N1 0
VARIAS (194X eB8X SLOOWeSt)
A- MIN A-

8- M;:N 9
0- M: :N 0
0- M: |N
t- N|:N
-F- M: :N
0 - 0 MIN O

FN09 CONS DENIN DEPLET30N
VARIA8LE (190X a NO 00N0007IVITV REDUCTION)
i: 88:l:i
0 - 0 MIN 0
0 - 0 MIN O
E - 0 MIN t
F - 0 MIN P
S - DENIN O

*PN95 CST LEAK
VARIABLE (800X a 10,000 SPR)

SPARE

FN97 00NetNSAft PUNP LOSS OF CONTROL PONERA - PUNP A
e - PUNP e
0 - PUNP e

j

* Certification Not Required

1

|

|
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NALFUNCTION LIST nFets

DESCRIPf!0N.

....... .............. ............................................
FM98

CONS g ER PUNP LOS8 OF CONTROL PMR,

. PUNP ..
- PUNP 0

F)$$$ NtettR ORAIN PURP TRIP '

4 - PUNP 4
8 - PUNP 8
0 - PURP 0

FM11 NEATER NORM VL CONT FAIL
VARIABLE t1 a VALVE FULLY OPEN)A = LP NT 14

8 - LP NTR 18
0 = LIP NTR SA
D = LIP NTR 19
E = IP NTR 3A
F - IP NTR 30

FMit NEATER ENERG LYL CONT FAIL
VARIABLE (199X a VALVE FULLY OPEN) i

A - LP MTR 1A
8 - LP NTR 19
0 - LIP NTR 14 1

0 - LIP NTR tt *

t - IP NTR 3A
F - IF NTR 38 .

*
.

FM13 NEATER NORN LYL CONT FAIL
VARIABL titex a VALVE FULLT OPEN)4 - MP NTR 84

5 - MP' HTR 58
0 - MtP nth 44
0 - HIP HTR 48

FN14 NEATER ENERS LVL CONT FAIL
VARIA9LE titeX e VALVE FULLY OPEN)4 - MP NTR 84

8 - NO NTR 88
0 - MIP HTR 44

- - -



_ . _ _ _ _ _ _ . . _ _ _______ _ ____ _ __ ____ _..._________ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _

|
|

!

MALFUNCTION LIST MF#19

i

f Nggf.
DESCRIPTION

...........____ ...................................................

' FW15 RFP NIN FLON RECIRC VALVE FA!LS OPEN
A - RFP 4 ,

3 - RFP 9 '

C - RFP 0

! FW17 RFP TRIP
j A - RFP &
; 9 - RFP B

C - RFP 0
|

FW18 FEEDWATER RUPTURE INSIDE HEATER SAT U

VARIABLE (100X a 7.6E6 LBM/NR)

i FW19 FEEDNATER RUPTURE INSIDE CONTAINNENT U
VARIABLt (160X s 7.6E6 LDN/NR)

.

|;

-FWtt itX FEED VALVE CONTROLLER FAILURE.

i VARIABLE (100X a VALVE FULLY OPEN)

FW11 FEED RES VALVE 6 LOSS OF AIR'

A - 64'

; 8 - 68

| FW110 10X CONTROL VALVE 60 LOSS OF AIR
,

,
1

I

! FNtt FEEONATER CONTROLLER AUTO FAILURE -
1

VARIAOLE (190X a VALVE FULL OPEN DEMAND) '
.

. '

4 - CONTROLLER A
S - CONTROLLER 0

'

FW13 FEEDNATER CONTROL VALVE OSOILLATION
'

VARI AOLE (100X a OS0!LLAf t0N OF SSX VALVE POSITION);

A - VALVE A'

8 - VALVE 9 j

-

FM19 HEATER TUDE LEAN '

4 - LP HTR 14 0 - LIP WTR SS
S - LP HTR 18 E - IP HTR 34
0 - LIP HTR 14 F - IP HTR 38

.

k

.' 9

l
e.

>

+

l I



, . - - _ . - . . . . _ _ _ _
. - - - - . _ _ _ . . - - - - - - - - - - - _ - - - . . - _ - . . - - - - - - . . - - _ ..

I I

i

CALFUNCTION LIST Nregg
;

OtSCRIPTION.

; ....... ........... ...............................................
FMSS NteTER TU LEAN-

VARISLt (8 x s 3.Ogg L3N/NR)!
4 - MP N 84 ,

S - MP NTR Se ,

0 - NtP MTR 94 i

0 - MtP NTR 48 ^1

FNil FW03 AUTO START FAILURE
FNt? FN0! CONO TRANSFER PUNP TRIP
FNtt FNCI 90ND XFER PP DISONARGE VALVE 83NOS

VARIAsLE.(9-t00'. VALVE PO$!T!0N)/
i

FNtt RFP LOSS OF CONTROL POWER
a . RrP e
s - RFP e
0 - RFP 0

FN79 NAIN CONDE AIR INLEANAGE
ivaRanskt tt x s sees serN)a - 00N0s a l

e - CONORMSER S
'

;
. FW31 NetN COMO LEVEL CONTROLLER Fe! LURE:

VaRinett to.70 IN. INDICATED NOTNELL LEVEL)
-

4 - CONO A !
i e - COND 8 )-

.

FN39
CONDENSATE PUNP TRIP ON LON NOTNELL LEVEL '

;

a . COND PUNPs A AND O TRIP
e - 00NO PUNP B TRIP ,

+

1

5

. _ ~ . . . _ , . . . _ _ . . . . _ _ . . _ . . . _ _. _ _ _ _ . _ . _ _ . _ _ . _ _ _ _ _ _ . _ - . - _ _ _ _ _ _ _ . . . _ _ . _ - _ _ _ _ _ _ _



. - . - -....-. -... .-.. - - . . - - . _ _ _ _ _ _ _ _ - - _ _ . _ _ . .

|
1

|

MALFUNCTION L!ST nyggg

MALF. OESCRIPTION
..N.o.

!
.... ............................................................

4014 STATION AIR COMPRESSOR TRIP,

IA018 INSTRUMENT AIR COMPRESSOR TRIP
IC01 SULL4!R AIR COMPRESSOR TRIP
IA03 INSTRUMENT AIR NEADER LEAM U

VAR! ASLE (199X a 1500 SCFM), UNRECOVERASLE
I409 SERV!CE AIR NADER LEAM V

|

, VARI ABLE (199X a 2500 SCFM), UNRE00VER48LE
! ICOS
l INSTRUMENT AIR LEAM IN CONTAINMENT U '

VARIADE (59X a 0.N. COMPRESSOR CAPOITV)
1404 DRYNELL COMPRESSOR TRIP

e1407 AIR XCONN F4tLS CLOSE0
4 - 1-!A-19
e - 1-84-81

IA09 AIR COMP LOSS OF CONTROL PONER
A - STATIONi 8 - INSTR

.

~
.

|

r

* Certification Not Required

9

b
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4

L

1

MALFUMOTION LIST MPett I

Mg. OtSCRIPTION
1 .......

. .........................................................
,

LPet LPCI PUMP TRIP :a - PvMP a,
'

; e - PUMP O'

0 - PUMP 0
0 - PUMP 0 ,

1

LP01 LPCI PUMP Fe!L8 TO AUTO START -1

i 4 - PUMP A i

0 - PUMP S - 1
40 - PUMP 0
i0 - PUNP 0
. '!LPO* LPC wx synas8 vLv o!Mos '

VARIABLE (9-190X VALVE POSITION)
14 - MX 4
le - Mx e

- 4

LPOS LPCI TORUS SPRAY VLV SIMOS
VAR 340E (4-190X VALVE POSITION) )

a - 1-LP tsa ,

e - 1-LP-tas ;

0 - 1-LP-144-
0 - 1-LP-two

l
LP06 LPCI INJECTION VLV DINOS ~

VARI ABLE (0-100X VALVE P08tT!0N)A - 1-LP-104 ; ,

- '

S - 1-LP-100
0 - 1-LP-94
0 - 1-LP-90

LP07 LPCI PUMP LOSS OF CONTROL POWER '4 - PUMP 4
0 - PUMP G
0 - PUMP 0
0 - PUMP O >

E

4

'

f

$

,

|

.

P

m-~~- -e ,, -w.-. , - , . ,,w,, ,_,-w.... . .-%_ -. -- .. - - - . -, , --.. m.._ _ _ _ __ _ _ .__-_ - _ .__ - .__ _ .--v. -_ __ - - --_____--____e_ _ _ _ _



. . _ _ . . _ . _ . _ . . _ _ _ . . _ . . . _ _ _ _ _ _ . _ . _ _ _ . . . _ _ _ _ _ _ _ . . _ _ . _ _ _ . _ _ . . _ _ . _ _ _ _ _ _ _ . _ .

|
1

i-
; MALFUNCTION LIST nFetsa

. . MALF, DESCRIPT!0N
!. NO.

,...... ............................................................

| M396 UNISOLASLE NetN STREAM RUPTURE IN ON U
i, VARIABLE (890Xst$.9ES LBM/NR), UNRE00VERetLE
| MSet STEAM LINE RUPTURE IN ON y

VARIstLE (160XstS.9ES LSM/MR), UNRE00VER48LEi *

F A - LINE A !4 0 - LINE S'

C - LINE O '.0 - LINE O I

| M803 STEAM LINE RUPTURE IN STEAM TUNNEL U
i YARIASLE (tMxstS.gE6 LSM/MR), UNRE00VER48LE

A - LINE A
9 - LINE S ,

0 - LINS 0 ;
O - LINE D

MSO4 STEAM RUPTURE IN MEATER BAY U
'

VARI ASLE ( 8MXstS. 9ES L9M/MR), UNRECOVERABLE

MSGS MSIV CLOSURE ' '

VARIASLE (SMX e VALVE FULLY CLOSED)
.

A - MstV to
8 - MStV 18 -

1 0 - MstV 10'

O - MstV 10 ,

i E - MSIV te .
-

i F - MstV 19
G - MStV 10,

; M - NSIV 20
.tS$4 SEAL STEAN VALVE FAILS CLOSED,

4 - STEAN SUPPLY
S - STEAM UNLOADER

'

M507 SJ4E STEAN SUPPLY VALVE Fe!LS
VARI ABLE (0-tMX VALE POSITION)

4 - SJAE 4
0 - SJAE S

,

?

.

t

{
;

|
_ . _ . _ . - , _ _ . _ _ _ . . . _ _ _ . . _ _ . . . . . _ - - . _ _ . . ~ . . _ _ , _ , -



._._._. . _ .. ___ ._. . . _ . _ _ _ _ _ . _ . . __. _._...____ _. ._.____ . . _ _ _ ___.._-_ _ _ . .._ __ _ ._._..,

,

!

,

; MALFUN07 ION LIST nygg !

OSSORIPTION.;
|

........
.

............................................................-

i pSet' SPURIOUS sR0up Out ISOLar!O
|
4

weet TUR0!NE ENNAUS7-N000 SPRAY VLV 1-0N-47 Fe!LS CLOSCO |
,

MSte MS ORM TN-NORM LVL CONT VALVE FAILURE !
1

VARIASLE (0-190X VALVE POStf!ON)i- 4 - TN 4 <
'

, 3 - TN O
' l' O . rN C '0 - TN O,

!,
MSit MS DRN-TN EMERG LVL CONT VALVE FAILURE i

VARIASLE (6-100X VALVE POSITION)
. 14 - TN A

O - TN 8 I

| 0 - TN 0
j 0 - TK 0

!:

!i -
1!

'

1

e ?

! ' ,1
*

.

b

'

.
,

i
'

,

b

i

1

,

i

r

.

i

.

,

P

e.-w- e --u- w, -e - ,ui e- ,, . . - , , . , e.-,u,.-e%*r.- --sw.y ga"N"*'-9mww-P=w-C' w= e * f' 9'""''F 'P*W'MF**'^Y-Ft'"''""' ' "D'T't-N-'



. _ .._ _ . . _ . . _ . . _ . _ . _ _ _ _ _ _ . _ _ _ . _ _ . , _ . _ . . _ . . _ . - _ . _ _ _ _ , _ . . . _ . _ _ _ _ _ _ . . _ _ _ _ . _ _ . . _ _ . _ . - _ . . . _ ..

|

|

.;

MALFUNCTION Lt$T MF025
|

MALF. OCSCRIPTION
NO. ....... - .................................................., .. ...

:
APRM Fe! LURE1 N!01 VARIABLE (0-100X AMPLIFIF,R CUTPUT)

2 A - APRM i:
-

0 - APRM 1
C - APRM 3' ,

0 - APRM 4.

C - APRM 5!

F - APRM 4
.

M102 IRM FAILgRg
VARtesLE (e-te#X AMPLIFER OUTPUT)

'

| 4 - sRM ss
0 - IRM tt

-

C - IRM 13 '

0 - IRM 14
E - IRM 15 ,

) F - IRN 16
0 - IRM 17 i
H - IRM 10 i.

'

)
N!03 SRM retLURg

VARIASLE to-tegX AMPLIFIER OUTPUT)
4 - SRM tt !-

O - SRM tt
0 - SRM 13
O - SRM 24

NIO9 'LPRM FAILURE
VARIABLE (0-196X AMPLIFIER OUTPUT)

ASL - te-94-37 409 - 10-10-37,

.

Att - 34-36-37 A10 - 90-91-21 ;

A03 - 44-10-11 Ali - 50-34-21 '

409 - 64-36-95 Att - 60-19-05
405 - 19-19-45 413 - 10-12-93
406 - 19-11-19 ~A14 - 30-10-29
407 - 30-44-19 415 - 90-12-13i

A00 - 49-10-13 416 - 50-99-13
,

!

,

'

.

b

a

p

h

. _' .- _. . . . . . . . . . _ . . . . . . . . _ . , , , _ , . - . . _ _ _ . . , , . . _ . . _ . . . . , _ , , . , , . , _ . _ , , , . . , , , , . _ . . . -__ ..-. _,,.., m._._,,



.__ _ __ ___ __.- ___________ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ - _ - - _ - - _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _
-

f
i

NALFUNCTION LIST
i mrett

'

megF. 0550RIPT!0N
....... . ..... -- ..............................................

LPRM FAILUREN!04
991 - 84-81-95 809 - 10-10-45999 -~34-20-20 tit - 10-11-19
303 - 44-12-13 ' Sit - 3C-99-19'

009 - 54-44-13 Ott - 40-14-13'

005 - 10-04-37 -083 - 10-10-37'

044 '39-34-37 814 - 40-09-11307 - 49-19-11 015 - 50-36-11,

000 - 49-34-05 016 - 60-19-45 '

! i

!Cet - 14-09-37 009 -'2C-09-37Cet - 44-09-18 080 - 30-36-37 i

I 003 - 54-34-18 088 - 40-10-18 1

C64 - 44-29-45 Cat - 60-34-05
095 - 19-12-45 013 - 10-90-45i 006 - 39-19-19 Cl4 - 10-11-19 1

007 - 40-12-13 085 - 30-94-19 !
000 - 50-94-13 C16 - 90-14-13

i .

Det - 14-19-45 000 - 10-36-95-

Ott - 34-09-19 Det - 30-10-19'

003 - 44-36-19 080'- 60-34=L3
'

-

009 - 54-20-83 081 - 30-28-17
095 - 10-12-37 Ott - 40-11-11| Des - so-49-37 013 - 50-99-st: Det - 9e-to-st 084 - 60-to-oS-

)
'

i

: ,

,

4

|
,

!

;

,

*m.erwi er w. p __ ,. ,, __,,,,,s,, , , , ,_mp,,,Y_,,. ,, _.g_,,, ,m,, ,g-re-.9,-,,w. ,awgee--p-t-gur e 4ymy $w --W'W



I

i

MALFUNCT!9M LIST NF91)

NALF. DESCRIPTION
M9.

....... ............................................................

LPRM FAILURE
N!99

'

C01 - 34-29-37 896 - 39-99-19 Ett - 90-19-11
292 - 94-12-21 897 - 40-36-19 tit - 10-34-45
C03 - 54-99-28 See - 50-10-13 C13 - 30-10-19
C09 - 64-19-95 809 - 10-11-37 E19 - 60-36-13
E98 - 10-19-99 tie - 30-95-37

,

F91 - 24-36-95 F06 - 50-99-11 Fil - 50-10-13
F99 - 34 '4-99 F07 - 60-19-4 Fit - 10-11-37
F93 - 64-36-13 F99 - 10-19-45 F13 - 30-99-37 ,

'F99 - 39-te-37 F99 - 30-09-19 F19 - 90-10-11
F05 - 98-12-21 F19 - 90-36-19

901 - 14-19-45 See - 90-99-11 018 - 90-12-83
Set - 16-12-19 007 - 59-36-11- Git - 50-99-13
693 - 34-99-19 000 - 60-19-98 413 - 19-99-37
009 - 94-18-13 999 '10-19-98 019 - 30-36-37
005 - 19-19-37 089 - 30-19-19 stb - 90-19-11

Gio - 60-36-98 ,

'

Met - 14-12-37 M86 - 69-36-13 Mit - 80-19-45
M91 - 34-99-37 M97 - 20-19-37 Mit - 30-09-19
M93 - 94-19-21 H99 - 90-it-ti M13 - 90-36-19
M99 - 19-36-98 H99 - 50-99-11 M19 - 80-20-13
M95 - 30-10-29 H19 - 60-19-95

i

l

i



- . - . _ . ~ .

J
'

i

i

:
,

| MALFUNCTION LIST MFete

!
MALF. DESCRIPT!0N

! NO.
,

1

M105 APRM NO St
VARI (190X a f- 50X POWER)- i4.- RM i

4

B - APRM t i
,

.

! C - APRM 3
0 - APRM 44

i E = APRM $
F - APRM 6

NIOS IRM NOISE I
>

| VARIABLE (199X a f- 50/125) |4 - IRM 11 |

0 - IRM 11- I
d

C - IRN 13 1

0 - IRM 14
i t - IRM if - -I

r - IRM 14 !
o - IRM 17 )i M - IRM 18

'

nit? ROM Fe! LURE -
4

VARIASLE (6-199X AMPLIFIER OUTPUT)
4 - RDN 4'

>

S - ROM S * '

NIOS APRM CN SETOONN FAILURE -
.

4 - CN 1 (3)
B = C N L' ( 4 ) ~

C - CH t (3) -

0 - CN 4.(4)

NItt DETECTOR STUCN L'

VARIASLE (9-199X DETECTOR INSERTION)
E A - SRM 11 0 - IRM 13
i 9 - SRM tt M - IRM 14

0 - SRM 13 3 - IRM 15
t O - SRM 14 J - IRM 16

C - IRN 11 N - IRM 17
F - IRN 11 L .tRM 18

|
'

.

' b

i

i

:
.

- - - _ - - . _ _ _ _ . .__.-__.,..____m.___ -r.... -.,% -,.r.,m..- w-v-w,,--r-=, -.,...e-%...- y-*, .e v-- e,-w. ,,..-



. _ - - _ .
. _ .

.. . _ . .
. . . .

. .

. ..

|

NALFUN0780N LIST- nygg,

' NALV. OtSOREPil0N20.
........

..................................................... . ....

a 0001 CYCLIC DRYER FAILURE
A - NEATER'A
B - NEATER 0

i

0005- SYSTEN EXPLOSION
-|

0063 STACK ISOLATION VALVE FCV-4-6 FAILS CLOSED
'* 0099 -39 ORG F GLYCOL FAILS

A - UNIT A-
8 - UNIT S

'* 0088 +30 0E0 F CLYCO. FAILS .kA - UNIT A
B - UNIT 8

i

0606 'FLON OSCELLATION .I
VARIABLE (199X a 196X OUTPUT SNING)
4 - A FLON
e - e'FLou

10007 RECONSINER' OUTLET FAILS CLOsto <

A.- VALvt A
s - YALvt e

0000 Loss or OrreAS CON 0tSER'000 LING WATER
'

-
.

,

!

1

i

:j * Certification.Not Required'

t'



. _ . .

6

MALFUNCT10N LIST' ggggg

.. MALF .' DESCRIPTION
NO.

. . . . . . . - ......................................... ,,,,,,,,,,,,,,,,,,

Pett. LOSS OF PLANT PROCESS COMPUTER.

i

-!

' I
- .1

-.l

.- !

-!

1 -j

1
I-

l

* '.
,

h

- !

,

1
->

I

i.

|

I
- 1

1

i

-.

i

-

- i
i

'!
i

.1
g

' ;

.-!

--i
a

6

!

,

-j



|' NALFUNCTISH-LIST- - Hrg31-
1

NALF. DESCRIPf!0N
H0.

....... .............................................................

R001 R900H PUNP TRIP .

4 - PUNP A !

9 - PUMP t-

R006 R900H KANEUP VALVE FAILURE
VARIAeLE to-teeX Or VALVE P0stT10H) j

R003 R300H HX TUDE LEAN
VARIABLE (160X a-500 GPH)

o|4 - HX = A
BL- MX B 'l
0 :HX'O 1

R004 DN CCOL(A LOS OF FLON
VARIAskt AMX a COMPLETE LOSS OF FLOH)
-A-HWio? |
0 - HVHss9 '

-

0 - HVH-S9
1

0 - MVH-91 i

E - MVH-SS
r - HvHots !
0 - HVM-t?

.

r

'H'- HVH-18 i

i

R005 OH-COOLER 00!L LEANAGE: -

VARIABLE-(190X's ge OPM)-
A HVM-19 . i

8 - MVM-19 *

O - HVHatt ..

D - HVH-11 1

E - MVH=tt
F - HYH-t&' 1
G - MVM-27
H - HVM-28 f

i

RC96 R800H ORYMELL HEADER LEAN ;

VARIABLE (80X a SURSE TANN MANEUP CAPACITY ;,

:
1

|

|

'

I

.

-

i

.

.sF iw O



^%
tl

i

n
-1

i

NALFUNCTION LIST gpggg
EF. : i

NO. DESCRIPT!ON
![...... SPARE..................................................,,,,,,,,,,97 ;

i.

2000
R900N HEAT 7XONANGER QUTLET LEAN
VARIABLE.(88X a SURSE TANN NAMEUP FLON RATE)

R099
RB00N PUNP LOSS OF CONTROL POWERA . PUNP-4

9 . PUNP B

-i

.

% .

i

)
>

;

i



_ _ . _ _ _ . _ . . _ _ _ _ _ _ _ _ _ _ _ . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ ._ _. _ _ _

MALFUNCTION LIST Mr03*J

t

MALF. DESCR1PTION
NO. ,

....... ... ....................................................... q

R001 - ALL R005 STUCN'AT PRESENT POSITIONS

* R002 R00 DRIVE PRESSURE-CONTROL VALVE FAILURE
VARIAGLE (0-100% VALVE POSITION) -

R003 SCRAM OUTLET VALVE. LEAN.
VARIABLE (100X a 20 GPM) ]

1951 1951 2251- 2651 3051 3451 3051
'

1947- 1447' -1947 2247 2617 3947 3447 3047 4247
.!
>

0643- 1943 1943 1943 2243 2643 3043- 3443 3043 4243 4643 ;

0239 -9639 1939 1939' 1939 2239: 2639 3039 3439 "339 4239' 4639 '5039. ;

"
4235 0635 1935 1935' 1935- 2235 -2635 3635 3435 =3935 4235 4635 5035:

0231 -9631 1931 1931 1931 2231 2631: 3031 3431 3031 4231 4631 5031

0227. 0627 '1927 1927 1927 2227 2627 30 7. 3427 3027 4227 4627 5027'

911) 9623 1923 1923 1923 2223 2623- 3023 3423 3023 4223 -4623 5023. -

i

'219 0619- 1919. 1919 1919 221t 1619' 3019 3419 3019 4219 -4619 Seit

$215 .0615 1915 1915 1815- 2215 |2615 3015- 3415- 3015 4215 4615' 5015'
'

s

9611 telt 1911 107.s~ 2211 2411 3011: 3411~ 3011 4211 4611- i

4i.., 14 7 it., 227 2.7-3 , :34 7 30 7 42 7
a

1' 03 1993 :2203 2603 3993 34031 3003+ -

)

I

||

'|
'|.

-

H
'

* Certification Not Required
r

-

. . . . . _ _ . . _ _ - . , ._ . . . . . - _ . . _________________:________________.._.______.__.___.1_- - -



. . . - - - - _ _ - - . . . . . - . . . . - - - . _ _ . - _ _ _ _ . _ - - . . . _ ~ . - - . . . . . _ _

MALFUNCTION List .MF034
1

MALF. OCSCRIPTION! I

NO. . ,

...................................................................

| J

| ~I
noe4 noo on19s s54LS N0nN-

VARIABLE (190X a 29 GPM)

1951 '1951- 2231 1651 11 3451 3451-

1947 '1447 1947 1147 1617 3947 3447 3847 4247'

\.
,

9443 1943- 1943; 1843 2243 1643 3943: 3443 .3843 4243 4443.

91)$. 9()$ 1939. 1939 1939 1939 -2439 3039' 3439 -3839- 4239 4439 5639 e

4235 0435' 1935 1935 1935 .2135 1635 3035 3435 3435 4135 4635 .5035 ,

4231 9631 :1931 1931 1931 ;2131 1631 3031 3431 3031' 413'1 4631 5031
,

h 9227 0627- 1917 1927 1927- 2227 tot? 3927' 3427 3927 4217 4427 5927

0123 4623 1923 1923 1923 1923 1623. 3023t=3423. 3913 4223 .4623 5023,

etis e519 . tete 1919 tels 2219 2619 sett 3419 3e19 4219 4619- 5e19 ,

9115 e615 1e15 1915 tats 2215 261s 3ess. 3415 asis 4 tis 4615 .5eis .

9611 1911 1911 1911' 2211 1611 .3911 .3411 :3811 4111' 4611-

1997 1997 1997 1997 1607 3007 3497 -3897 4207-
,

1993' 1993 2293 1643 3093 3493 3803-

1

| ;

|' ;

-i

|'

k

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ . _ _ . . . . _ . . . . , _ . . . , . . . . _ - , . . - . . . _ . , . , _ _



~

1
l '

,

| :t
[.

NALFUNCTION-LIST Mr835 |

NALF! 'OEBCRIPTION
No. i

R993 - CONTROL R00 SLADE STUCK AT PRESENT P05

1951- 1851 2251 2651. 3081 3451 3851 =

1997 1997 1997 2297 2317- 3897 3497 3897 4297 !

8693 1993 1993' 1893 2293 2693. 3093 3943 3893 4293 4643

9239 8639 1939~ 1939 1939 1239 2639 3839. 3439 3839 4239 4639 5839 i

6238 0638 -1935 1935- 1835 1235 2635 3935 '3935 3835 4 ~138 4635 15835
4

0231 9531- 1931 1931 1931- 2231: 2631 3931 3931 3031 9131 9631 5831'
.1

9227. 0627 1927 1917 1827 2227 -2627 3827 3427, 3827 9127 4627 5927 ,

1

0123 8623 1923 1923 1823 '2223 2623. 3923 3423 3823. 4223 4623 5813

0219 9619 1919 1919 1819 2219 .2619 3019 3419 3019 4219 4619' 5819
0215 0615 1918 1915 1815 2215 2615 3018" 3915 3815 4215. 9615 = 501,5 . .

9611 1911 1911 1811 2211 2611 3011 3911 -3811 4211 4611'

1987 1997 1807 2297 2697 3997 3907 3807 9207-

1993 1993 2203 -2693 3993- 3903- 3893. ;

,

i

i

.

!
q

,

!

|

''
,

,



MALFUNCTION LIST Mre36L
!MALF. OCSCRIPTIONNO.

....... - ............................................................-
ROSS. CONTROL ROD UNC00 PLED

'

1951 1851' 2251 2651 3081- 3951 3851

1997 1997: 1897 |2297 2617 3897- 3997 3997 9247-
[
.

8643 -1943 1493 1993' 2293: 2693 3043 3943 -3893- 9243 4693 i0239 19639 1939 1439 1839 2239- 2639 3039 3939 3839 4239 9639 5039- !

'9238 6635 1935. 1935 1838- 2235 2635 3935 3935 3835 4238 9635- 5435
1

;

_0231 9431 1931 1931 1831 2231 2631 3931 3431 3831 4231 9631 503'1

0227 6627- 1927 1927
1927. 2227. 2627 13027' 3927' 3827. 4227' 4627 5927~

!

'

0223 9623 1923L 1923
1823= 2223 2623 3023: 3423 3823 4223 9623 5023

4219 8419 1919 1919 1819 2219 2619 13019 3919 30'19 4219 9619- 5019
'

'

9215 9615 -1918 1915 1815 2215=-2415 3015 3418 3815' 9218 4415 5015 ' {
'

9611 1911 1911 1811 2211 -2611 3811 3411- 3811 :4211 4611--

1997 1407 1807 '2207 2607 3907 3497 3807 9207 -

1493 1993 2203 -2443 3003' 3903" 3803-

i

i

!

!



. ~- .. .. -- . .. . - - . . - . ..- -. . - _ . . - . - - - - - . . - . -.

1

.

MCLVUNCTION LIST _ Mr037_

NALF. DESCRIPTION
NO. ~

i....... ......__....................................____............-

R007- CONTROL R00 ACCUMULATOR LOW PRE 55URE

~ 1451 1951 2251 2451 3051 -34F1 3051

1947 1947 1847 2247 2617 3047 3447 3047 4247

0643 1943 1943 1843 2243- 2443 3043 3443' 3043 '9243 4643 ,

91)$ $$)$ &$39 '1439- 1939 2239 2639 3039 3439' 3039 4239 4639 5039

0235 0635 1935 1935 '935 1235 2635''3035- 3435 3935 4235 L4635 5435
0231 0631 1931 1931 1931 2231 2631 3031 3431 3031 4231 4631 -5031 j

0227 0627 1927 1927 1927 2227 2627 3027 3427 3027 *227- 4627 5027' >

0223 0429- 1923 1423 1823- 2223 2623 3023 3423' 3823 4223 4623. 5023

0219 0610 1919 1919 1919 -2219 ~ 2619 '019 3419 3019 4219 ~4619 5019J

0215 -9615--1915- 1415 1315 2215 2615 3015 -3415 3015~ 4215- 4615 '5015
. -

,

0411 1911 1911 1911 2211 2611' 3011 -3411= 3011 4211- 4611
1997 1997 1997- 2207' 2607= 3007 3407 '-3007 L4207:

1403 1993 2203' -2603: 3003 -3403- 2003

.

$

..

t

,



1

1

NALFUNCTION LIST' .Neeze- q
:- jN&LF, DESCRIPTION iNO.

........
............................................................ j-R098 SORAN IN03V30UAL CONTROL R00

,

1951 1851 2251 2651 3051 3451 3451-
1947 1947 1997 2247' 2617 .3947- 3447 3947- 4247. f

.9643. 1943 1943 18431 2243 2643 3043 3443 3843 4243 '9643
'

;

0239 9639 1939 1939 1839 2239. 2639 3939 3439 '3839 42b8 4639 '5039 -!
, I'9235 0635 1935 1435 1835 2235- 2635 3035 3935 3835 4235- 4635 5435 '

0131 0631 1931 1431 1831 '2231- 2631 3031 .3431 3831 4231 4631 '5031

0927 0627 1827 -1927 1927 2227 .2627 3027 3427- 3827 4227 4627 '8827
Q11) $$13 1923 1923 1823 2223 2623 3623' 3423 3823 4223 4623- 5823 I j

9219 9419 1919 1919 1819 -2219 2619 3919 3419 -3819 4219 4619- Seit
-0215 0615 1915' 1915 1815 2215 2615 3015 -3415 3815 4215 4615 5915

3

8611 1911 1411- 1811 2211 -2611 '3011 3411-- 3811 4211' 4611 h
~

1907 ~1997 1887 2207 2607 3907 <3497 '3897 4297 '
-

,

-1493 1883 2293- 2693- 3993= 3403- 3803
:R089 CR0 NYORAULIC PUNP TRIP

A-- PUNP A
9 -'PUNP B '

|R010 CR0 FLON CONTROLLER FAILURE
VARIASLE (9-196X VALVE POSITION) '

.

i

.1

i

!

|
|

,

e



___

MALFUNCTION LIST Mre39
i

MALF. DESCRIPTIONS |

. MO . ............................ ... ............................ ;

. * RO11 -CR0 STASIL121NG VALVE FA!LS-CLOSED j.......

A - CR0 A. INSERT
C - CR0 A WITHORAW
f .CRO 8. INSERT
u CR0 8 WITHORAW:- ]

* RD12 50 RAM =INDIVIOUAL CONTROL R00
- l

,

1951 1851 2251 2651 3951 3451 3851

1997 1947 1847 2247 2617 3947 3447 3847 4247
q

0643 1993- 1943 ,1843 .2243 2643 3943 3443 3443 4243 4443

' 9229 0639 1939 1939 - 1839 2239 ~2639 3939 3439 3839 4239 46391 5039

4235 0635 1935 1935 1835 2235 2635 3935 3435- 3838 4235- 4635 5935
0231 0631- 1931 1931 1931 2231 2631 3031 3431 3831- 4231 4631. 5931 |

i

' 0227 8627 1927 1927 1827 2227 2627 3827 3427 3827- 4227 4627.'5627 ,

,4223 0623 1923 1923- 1923 2223 2623 3923 L 3423- 3823 4223 4623 5023
.

4219 9619 1919 1919 1919 2219 2619 3019- 3419 3819- 4219= 4619 ~5019

.415- 9615 1915 1415 1815- 2215 1615- 3915- 3415 3815 4215''4615 5815

9611 1911 1911 1811 2211- 2611 3011 3411 3811 4211 4611

1887 1997 1887 2207 2647 3087 3407- 3847 4287.
1993, 1893 2293- 2603' 3093 3493- 3883i

,

i

i

a

j

* Certification'Not Required

Y
i

--t

2

,,

1 -

9



~MOLFUNCTION LIST nygge -!

F MALF.' -DCSCRIPTIONNO.
.......

.....................................................,,,,,,,
'R0t3' SOV DRAIN BLOCMAGE

VARIASLE (860X a COMPLETE BLOCNAGE)-A - NORTN-
B'-;.80LTH

R9$4 VALVE FAILURE ..
VARIAst (e.seex VALvg POSITION)

A - 1-SOV-1N VENT
B - 1-SOV-tN VENT-
C - 1-SOV-3M ORAIN
O 1-80V-4N ORAIN-
E - $~SOV-15 VENT. ,'

F '1-80V-28 VENT-
4 ~ 1-80V-35 ORAIN q

N - 1-80V-48'ORAIN
R018 'SDV RUPTURE

--

1
U-A - NORTN 4

'S - SOUTN !
'
!

R016 CR0 PUNP LOSS OF CONTROL PONER:A - PUNP A - -1

8 - PUNP 8 !

1

i-

.-
t

i

i

'I

-.)
i

s

,

,

.

i
.

o" |

|

ii



. ._ __ _ _ _ _ _ , _ . . .-_ _

I

MALFUNCTION LIST MFe41
1

NALF, DESCRIPTION-
NO.

....... =............................................ .......

'R987 RPIS. FAILS AT PRESENT POSITION
| -.
| 14 1- 1851 2251 26 1 38 1 3451. 38 1 l

.1997' 1947 1997 2247 2617 3947 3447 '3947. 4247- ')
|

6643 1993 1943 1943 2243 2643- 3943 ~3443. 3943 4243 4643 !

0239 0439 1939. 1939 1939 2239- 2639' 3039 3439. 3439~ 4239 443S 5939'

;.23. .43. i.3.. i43.: i.3. 223, 263. 3 3. 343. 3 3. 423. 4 3. . 3.

9238 0631 1931 1938 1931 2231 2631 3031; _-3431 ~ ' 3931 4231- 4631 5031

1
0227 9427 1927 1927 1927 ~2227 2627 f3927' 3427 3827 4227 4627 5927
9223 0623 1923 1923 1923 2223 2623 3023 '3423' 's823. 4223. 4623 5923

,

9389 6419 '1919 1919 1919'[2219 2619 3919 3419,'3819 4219 4619 5919 '

'0215 061. 101, 1415 101.- 221. '261. 301.- 341.- 341. 4215. 461. . 591.'
'

'

0411 1911 1911 1811 2211 2411 3011 3411 3811 <4211 19411
1997 1947 1807 2207 2447 ,3447 3447 3447 4207'

1993 1803 2203 2603 3083 .3403' 3003
|

t-

r

.

t

'

.t

-I

-

h

'I

,| ?!
,

. . _ _ . . . _ . _ . . . _ . . _ _ _ _ _. . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _
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a
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MALFUNCTION LIST- Mre42 i

NALF. DESOR1PTION
NO. ~

i
t

...................................................................-

'.

' R019' RP!5 FAILS AT NEXT-POSITION

1951 1981--2251 2651 3051 3451 3851

1947 1947 1947 2247' 2617, 3647 3447 3947 4247

0643 1943 ~ 144L 1943 1243 2643 3943- 3443. 3843 4243 1.4643-

0239 9639 1939- 1939 1939 1239: 2639 3939 3439f : 3939 4239 4639 5639 :

6235 0635 19350 1935 1935- 2235 2635 3635' 3435' 3835 4235 .4635 '5835 I
!

Q138 $$3% 1931' 1931_ 1831 2231 2631 :3031- 3431 3831 4231;,4631 5631-

0227 9627- 1927 1927- 1927 2227 2627- 3827 '3427. 3927 4217 4627 5627-
9223 0623 1023 1923 1823 2223- 2623 3423 -3423 3423 .4223 4623 5623.-

1
..

9219 9619 1919 1919 1819 2219 2619 3019 3419 3919 L4219 4619 9619 '
6215 6615 1915 1918 1915 2215- 2615 3615 _3415 3815 =4215 4615 5018- !

0611- 1911 1911' 1911 2211- 2611 3011 -3411 3411 4211 4611

1997 1997 1887 2287 2697 3897 3407 3807' 4297-

1963 1993 2293 2603 3003 '3403 3803'

:

.;

|;

- 1

s

]
, .



__._ _ _ _ __ _ _ _ _.. _ _ . . - _ _ _ . _ _ _ _ _ . _ . . . _ . _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _
,

_

.I

NALFUNCTION LIST nrog - )
~

1
NALF. DESCRIPTION )

NO.
....... .......................................................,,...

R819 CONTROL A005 FAIL TO N!THORAN'
.

I ROM FOUR R00 O! SPLAY FAIL TO SN!FT-4

|
' R021 FAILURE OF NANUAL R00 CONTROL' !

,

RD22 CR0 PUNP O!SCHARGE HEADER RUPTURE U
VARIBLE'(199XsCOMPLETE P!PE BREAMbUNRECOVERABLE

.

i-

.
'

t

e

L

|
'

o

|
|

(1

|

,r

|:
1

s

1

.)
~1

:

. _ _ _ . _ _ _ ., . _ - _ _ . _ . _ . . - - _ . . . , . . ..._ ._ _ . , .......,....:_. . . , _ . - ,
-
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. . .

.
.

.. . . . . .

1 :-

MALFUNCTION LIST nregg-

NALF. DESCRIPTION
NO .-

....... ............................................................

AN08 NS LINE LOG RAD MONITOR CH.
VARIABLE-(9-190X OF PROCESS RANGE)-
A - CH. A C - CH. 0
8 - CH. 8 0 - CH. 0

OG L 00 RAO MONITOR CH..
E - CN. A-
F - CN.' 0'

STACN. GASS PROCESS RAD. MON CH-
G - CN A

.H = CN 8

REFUELING FLOOR RAD MON CH
J = CH A
K'- CN 8

REACTOR BLOG VENT RAD MON CH -1
L.- CH A. '

N - CN 8
:|

ISO CONDENBER RAD. MON. CN.
N --CN A i

P - CH 9 .;
-

0 - CONTROL ROON VENT RAD.NOMITOR |
~

A - RBCCN RAD NOMITOR- '

S - SN RAO-NONITOR
1

T - RADNASTE LIQUID RAD. MONITOR g
U - TUR9 BLDS VENT RAD LVL |

V - XM BLOG VENT RAD LVL
,

!

.!
-l

,

1

k

''

,

!

a m.



_.

MALFUNCTION LIST: nyggg

> MAL . DESCRIPTION ~NO
:.... .. .................................................. . ...... _
RMOS Ante-R&DIATION MONITOR FAILURE

VARIABLE (9-198X OFMETER SCALE)

A - NEST REFUEL, FLOOR ARM.

9 -NEST REPUBL FLOOR N3 RNG' ARM

0 - EAST REFUEL-FLOOR ARM-
|0 - NEN FUEL-STORAGE ARM

E - CLOTHING OHANGE ARte ARM
F 180LATION CNDENSER AREA ARM-
G ' CLEANUP INSTRUMENT RACM ARM

i

N - 180-00NOSR P!P!NG RETURN ARM

J - CLEANUP-E9WIPMENT AREA ARM-

K - T!P CUSICLE ARM
L -TIP ORIVE MECNANISM AREA ARM

'

M ORYNELL N!8N RANGE AREA
.

|

N - NORTH CRO HCU AREA ARM .
*

,

P = SHUTDONN PUMP CUSICLE ARM
;

e - REACTORit!ULDING ACCESS ARM

R - CR0 PUMP AREA. ARM-

S - TORUS AREA ARM

T - CONTROL ROOM ARM a

U = TUR9 SLOO OPERATING FLOOR ARML

,

. .

)-

+

4

- _ _ _ - . _ ___ x _



MALFUNCT30N LIST
MP996'

MALP. DEAORIPTION
. ..M.9. . .. ............................................................ ,

RMOS

V - 400ESSLTO MAN 00NO.00MPT ARM

W - CONDENSATE B0OSTER PUMP ~ ARM:

X - DECON' AREA'A00ESS ARM

Y - MACHINE SHOP AND WHAREHOUSE ARM-

Z - RADNASTE CONTROL ROOM ARM -l
. .

'

A1 - FILTER SLUDGE PUMP CUSICLE ARM

AS'- DECON. SOLVENT PUNP' AREA ARM !

A3 - RAONASTE SAMPLE PUMP AREA ARM

A4 - RW STORAGE BLOS ARM-
1

AS - RN STORAGE BLDG DRUM 035CN ARM

A6 --RW STORAGE BLOG COMPACTOR ARM
i

1.

RM03 ISO-MINETIC STh0K SAS PP TRIP ~ ; i
,

i

i

!

i\
l

:

:

!
,

..

4

i

t

P

i

I

{



_ . . _ _ _ . _ . _ _ _ - _ _ - _ _ _ - _ _ _ _ _ _ . - _ - - _ _ _ _ _ _ _ - - - _ _,

1 j.

;

'
i
-

MALFUNCTION' LIST Mr497

-MALF. DESCRIPT!0N !
NO. 1

............................................................ l.
.......

RP08- SPURIOUS REACTOR SCRAM

RP02- FAILURE-OF~4LL AUTOMATIC SCRAMS
RP03 FAILURE Or~ALL AUTOMATIC SCRAMS DUT ATWS-,

j Rt04 ATHS DIV LOSS Of POWER
,

>

A - DIV I
O - DIV !!

RPOS LOSS OF RPS MG
4 MG 4-

~

:

0 - MG:8
RPOS LOSS OF RPS SUS 'A - SUS A

B - SUS S
RP07 SELECT R00 IN$tR1 SUS - FAILUM i

A - BUS A
8-- SUS S

.

O

r
|'
IL

l

?

?

,

'

i

!

!

[

'
- , w. . . .. . . . . . . _ _ - - . . - - . . _ -. __ .,_ _ , . _ . _ . . , _ _ _ _ . . . - - . . . _ . _ - - _- - - -



_ . _ _

k

MALFUNCTt0N'L1ST ' MF990'1

MALF. DESCRIPTION.
NO.

....... ............................................................

RRet RECIRC MG MOTOR TRIP i

4.- MG 4: .'
--

B - M0 8 - !

RR02. RECIRC PUMP LOCKEO-ROTOR-
'

A - PUMP A-
B - PUMP S - "

RR03 RE0!RC PUMP'SNANTf9REAW;
A - PUMP A
B --PUMP BL .:!

.

RR04' RECIRC MG:3NCOMPLETE SEQUENCE- !
4. 'MG A. ",
8 - MS B -

RR95 RECIRC PUMP SEAL-FAILURE
. VARIABLE ($00x a COMPLETE SEAL FAILURE), ,

A - PUMP-A SS !
-

B - PUMP B 82--

' RR06 'RECIRC PUMP SEAL FAILURE -
,

'VARIASLE (199X s COMPLETC' SEAL FAILURE) i

4 . PUMP A 31 '

5 - PUMP B;81

RR97 RE0!RC PUMP LON COOLING FLON.
VARIABLE (100% a COMPLETE BLOCNAGE)-

A - PUMP A- "

9 - PUMP B

RROS RECIRC MASTER CONTROLLER FAILURE
VARIASLE (0-100X CONTROLLER OUTPUT)-

,

''

|

'!

'l
1

J

,

J

l
4

I

l
.

i



.. .. .. . - . . . ~ . . - . . .- - _ . - - . _ . - . , _ - .- _. - _ , _ _ _ _ . - - - _ _ _ _ _ _ _ _ _ _

,

i
r

!
.

MALFUNCTION, LIST
. Mregg
", M6LF. DESCRIPTION ,

- NO . ~
.......

.................................................... .,,,.., p

'
RR09

RECIRO PUMP LOOP SPEED CONTROLLER FAILURE-
VARIABLE (4-199X CONTROLLER OUTPUT)- '

A - LOOP A t5 - LOOP'S ~i-

RR19
RECIRC PUMP SPEED CONTROL FAILURE
VARIABLE (0-100X-CONTROLLER-0UTPUT.)A - A SPEED.

9 -'S-SPEED
RR11 RECIRC PUMP SCOOP TUSC LOCNUPi 4 - PUMP A

0 - PUMP O -

RR12
i ' RECIRC PUMP RUNDACN FAILURE.A - PUMP At

B - PUMP B,

RR13
i-. JET PUMP RISER FAILURE U

A - JP .1 - 2
4

F 5 - JP -3- 4 *

C - JP S- 4
0 - JP 7- 8*

'

E - JP 9 - it-; F - JP 11 - 12
G - JP.13 - 14 -

N - JP 15 -'14 ,

J - JP 17 - it !

l= N - JP 19 -:28-
t

.:

,

'

.

$

e

P

,
r

F

!$

I

!

t

|: |

|:

L .

h,
_.. _ _ . . _ . . _ .~- - -- -- ~ '' ' ~ ~ ~ ~ "' '~
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L
,

MALFUNCTION LIST -MF050
,

NALF. DESCRIPTION.
M0. - ,

)....... .............................................................

*RR14 ERRATIO RE0!RC JET PUMP FLON U i

i A - PUMP 1 i

e - PUMP t |'

c - PUMP 3
0 - PUMP 9
E - PUMP E
F - PUMP 6-
G - PUMP 7
H - PUMP 0

|
; J - PUMP 9

K - PUMP =10
L'- PUMP 11
M - PUMP-it
N.- PUMP 13
P-- PUMP 19
0 - PUMP :15 '
R - PUMP;16..

S - PUMP 17
7 - PUMP 18
U.--PUMP 19:
Y'- PUNP 30 ;

RR15 REACTOR VESSEL HEAD VENT LEAM . U :

:VARIASLE (100% a COMPLETE SREAM)

RR16 RECIRC LOOP SREAN U ,

VARIABLE (iteX a COMPLETE P!PE BREAN)
A - LOOP A'

* '5 --LOOP S -

RR17 RECIRC-MG LOSS 0F CONTROL PONER
A - MG A
8 - MG B

'

RRit RPV INST REFERENCE' TAP:8REAK . Ui

*' VARIASLE (194X a-COMPLETE BREAN)
A - TAP A
3 - TAP S

!
-l

1

L

I
,

-

.

|

L
11

i1- t
_

-T
'

t

* Cortification Not Required i
,,

,
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'
t.-

-MOLFUNCTION LIST
,

L MFeSt

NALF.
NO.- -0ESCRIPTION

.......

RPV INSTRUNENT LINE GREAM............................................................RR19
. UVARIABLE (190x m-00MPLtt BREAM) e4 - TAP 4:

-B - TAP'8
RR29'

CALIBRATED JET PUNP !NST LINF.'8REANVARIABLE (tpeX a COMPLETE SP. CAM) U !

4 JP 6
8 - JP 16'

'

' RR11- RPV N. R.
YARNAY LEVEL TRANSMITTER'FA! LURE'

_ VARIABLE (0-194X TRANSMITTER CUTPUT)A'- YARW4Y 4.
8 - 1 ARWAY 9 ~

_

.

,

RRit
RPV.M.R. ROSEN0NT LEVEL TRANSMITTER FA!( URE -
VARIABLE (0-199X TRANSMITTER OUTPUT).|

4 - ROSENONT A'L 'O ROSEMONT B'

C - ROSENONT C
O - ROSENONTfD. *

i RR23
'RPV N.R.'~GENAC LEVEL TRANSMITTER DRIFTL

VARI 48LE'(0-100X-a (-60) - 64" L4 - GEM 40 A:
3 - GEM 40 8 ~

MM14 WR YARNAY TRASNSMITTER FAILURE
. t

VARIABLE (0-100X TRANSMITTER OUTPUT)A - YARNAY A
,

'

t,

3 - YARNAY B .

RR25
'WR~4CCIDENT SENAC TRANSMITTER FAILURE
VARIASLE (9-194X TRANSMITTER 0UTPUT)

*

.Rtt
WR FLOODUP SENAC TRANSMITTER FAILURE
VARIASLE (4-200X. TRANSMITTER OUTPUT)

e

f

f

1

.,

,

3

,h

7

.

i

. _ _ . . _ _ . _ . . . _ . _ . . . _ _ _ . . . . . _ _ _ . ....c.. .,_;-,_..:...-

_ - .. _______ _ .._ - . - _ _ . _ _ _ _ _ _ _
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,
*

6

MALFUNCTION LIST - MFest

MALP. DESCRIPTION
s,

'

NQ. i
1

-

. RNet- RWM Fe!LS TO APPLY BLOCNS
-

RWet RWM WITHORAW AND INSERT BLOCK

RW43 SPARE

RW44 - RWM CRITIC 5L SELF: TEST Fe! LURE"

L.
.

,

!

o

h

4

*

h

,

|

|,\

I'

l'

'!

!

,
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NALFUMOTION LIST MF853

MALF. - DESCRIPTION
N0.

....... ............................................................

9001 T8800W PUMP TRIP
-A = PUMP 4
8 - PUMP 8-

8002 78500W HX TUSE LEAK
VARIABLE (188X a 588 GPM) ,

A - MX A
8 - MX 8

i
8003 FAILURE OF TBSCCW T0 C0HOENSATE PUMP ,

VARIABLE (198X s COM*LETE LOSS OF FLOW)
iA = PUMP A- :8 - PUMP 81 I

0 - PUMP 0

8004 FAILURE OF'T8SOCW T0 00NO-800 STER PUMP
VARIABLE (188X.s COMPLETE. LOSS OF FLOW)

A - PUMP A-- !

8 - PUMP 8-
0 - PUMP 0

5885 FAILURE OF T8500H TO RX FEED PUMP
VARIABLE (188X s COMPLETE LOSS OF FLOW)- -|.A - PUMP A- '

-

0 - PUMP 8 !
C ' PUMP.0= a

'

8086 T8800W HEADER LEAN-AT HX-0UTLET -

VARI ABLE (88X a SURSE- TANN MAMEUP FLON RATE)

*S087 78500H SURSE.TANN'LVL SMITON FAILURE
VARIABLE-(0-188X OF RANGE)-

A = TANN LO' 4

'

8 - TANN HI
,

5000 78500N PUMP LOSS OF CONTROL PONER
A - PUNP A

-8 - PUMP-8
4

,

,

1

* Certification Not Required. ;

1

i

~
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=NALFUNCTION LIST NFes4

NALF. DESCRIPTION
- NO .

....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
5091 SMUTDONN COOLING PUNP TRIP i

1A-= PUNP A
B PUNP S 1

i5092 5 0 COOL:PP O!SCMG VALVE FAILURE
VARIABLE.(6-190X VALVE POSITION)

A.- PP &
S - PP 0

8003 5 0 000L-PP SUCT VALVE FAILS-CLOSEDA - PP A J
8-- PP B.

5904 5 0 000 LING' INLET 1-50-1-BINOS
VARIASLE (0-199X' VALVE POSITION) ,-

'

1Spe5 8 0 COOLING NM TUDE LEAK
. VARI ABLE (180X s 596 GPN)

A - NX A
i8_= MX 8-

. . i

5094 5 0 COOLING PUNP' LOSS OF CONTROL PNR'
A - PUMP A ;

i-

e - PUNP e
1

-i'5007 ISO CONDENBER-RETURN 1-IC-3.BINOS '

-VARIAOLE.(0-198X'INOOATED VALVE POSITION) i
~

SO90 ISO CONDENSER TUBE LEAWAGE . U
VARIABLE (199X a (LATER) L8N/NR)

3999 Is0 CONDENSER NAMEUP -Ic-te FAILS;
-VARIAeLE (e-teeX VALVE PosItt0N)

,

!

4

,

. !

}
}

!
!

i

'

,
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MALFUNCTION LIST MF055

MALF. DESCRIPTION:
NO,

....... ............................ ...............................

SL8t' '8LO SOUIS VALVE LOSS OF CONTINUITY
A - VALVE A
B - VALVE S

SLO 2 SLC TANK LEAM
VARIABLE (194X a 500.0PM)

SLO 3 SLC PUMP TRIP -!

A - PUMP A
9 - PUMP 8 ;

.!

!

f

1
|

!

..)
.

'

.

!

i

i

k

.t

|

I

N

-

%
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MALFUNCTIOD LIST.
MF956

qI
TMALF.

N9. DESCRIPTION
.....

........................................... ...............-
SW91

SERVICE NATER PUMP TREPA - PUNP A
8 - PUNP 9 .

C - PUMP 0- j
- ;

D - PUMP O
SW95.

- ' .

SERVICE NATER STRAINER PLUGGED .)

, VARIABLE (199X a COMPLETE BLOONAGE)' R

]SW93 SW TO 7000N 1-8W-9 FAILURE -

VARIABLE (0-199X OF VALVE P081720N)
.SW99

LOSS OF SW TO DIESEL-GENERATOR !

~SW95
NEA7-EXCHANGER TUDE FOULING

.

!

<

'VARIA9LE (199X a-COMPLETE LOSS OF FLOW).A 7900N MX A
8 - 7900N MX 8'
0'~ 7000N MX 0
0 - 78800N MX A'
E --78800N MX 8

..'

F - R900N MX A-
0 - R900W MX 8
N - R800N'HX 0 . ' .

SW99
SW PUMP LOSS 0F CONTROL POWER

.

4 : PUMP A- !

9 - PUNP 9
'' C - PUNP 0.-

.

O - PUA' D -I
;

SW97
.ESW LPCI O P CONTROLLER FAILURE
VARIABLE (0-199X'00NfROLLER OUTPUT)7 |A - LPCI A

--!B - LPCI 9 '
,

i

i

1

:s

I
s

- |

!

-

i

!

.,_
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:

! MALFU20 TION LIST NFes?

'
MALF. DESCRIPT!DN

NO.
....... ..................................................... .......

| f006 EPR TRANSDU0th FAILURE'

VARIADLE (9-190X TRANSOUCER OUTPUT)

f T003 EPR 680tLL4780N
VAR 149Lt t190X a 190 PSI SWING)

, ,

j T003 MPR TRANSDUCCR FetLURE )
i VARIASLE (9-199X OF RAN05)

]" TC04 NPR OSCILLATION
VARIADLE (194X a PSI SNING)

: T095 CONTROL VALVE FAILURE
' YARIASL (0-tD6X VALVE POS!?f",s

4 - 94,

B - et'

0 - 83
0 - 89

7096 SYPASS VALVE FetLURE
1 VARIABLE to-ieeX VALVE POSITION)

4 - el
'

9 - 84
1 0 - 83

D - 94 ,
*

.

| t - SS
F - 86
G - 87

-
.

| N - SS
-

1 - es
J - 8tt

i '007 TURt!NE TRIP FAILS
4 - V4000N TRIP 81 ,

3 - ENERG SOVERNOR '

7000 TURt!NE TRIP (CNERG GOVERNOR FAILURE)
'

Tett TUR8tNE LOAD DENAND FetLS HIGH
;

.

.

.
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M4Lru 07:.N u t

AF...
1-

gr. Oss0 RIP 7 ION-
; ....... ............ ................... .........................
4 Tuota AUX OIL PUNPs 4 6 s TRIP
$ 7901s TURNING SEAR OIL PUNP TRIP.i
'

TV969 teoP OvtRL040 (TRIPS arTER 30 NINuTEs)
Tutt !

( LoM sM4FT ett PUMP Das0N4 Reg PRessunt
!

<
'

VARI 49LE t100% a COMPLETE FLON DLOONAGE),-

:

i

'.Tut 3 TURB DEARING LON OIL FLON
t

VARIABLE (199X s 78% FLON SLOONAGE) |
4 - 88;

l 8 - #2
e . 33
0 - en

~

E - 85 -

2 F = 0$ .

S - 87 ,'M - 89
J - 89
K - 880 i

'

. 7U94
! TURS St4 RING H V! ORATION 'i
' VARtetLE (100X s to MILS)

4 - 81
*

8 - 82''

0 - 83 *

: 0 - 89
,

;E - 85
V - 86
0 - 874

: M - 98
J - 99
K = SL8

i

|

;

,

l

1

e

,.

9
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MALFUNCTION LIST ~ i

MFeSt )
' M4LF'. !4

1 NO. DESCRIPTION
, .......

............................................................ !î

'U9S
LIFT PUMP ATO START FAILS

1

A = 04
e.O
o-e,l

,

e.e i
,

L t

;
. TUSS ;

4 - TRUSINE END TS WEAR DET LOONOUT FAILS i

i

3 - GEN END TB WEAR DET LOCNOUT FA!LS

|

1
1

4

i

.

6

9

h

f

|

v

e

f

a

e

-

1
.

c
.

|
'

.

T

9

I
e
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THIS IS REV: O OF THE - MF C&E DOCUMENT
FILENAME: NENMFMST

ANO2 ANNUNCIATOR POWER SUPPLY FAILURE REV: 1

A - CRP-903 ANNUNCIATOR POWER FAILURE

B - CRP-904 ' ANNUNCIATOR POWER FAILURE

C - CRP-905- ANNUNCIATOR POWER FAILURE

D - CRP-906 ANNUNCIATOR POWER FAILURE

E - CRP-907 ANNUNCIATOR POWER FAILURE

F - CRP-908 ANNUNCIATOR POWER. FAILURE >

G - CRP-924 ANNUNCIATOR POWER FAILURE.

TYPE: GENERIC

CAUSE: BLOWN FUSE

PLANT
STATUS: ANY

EFFECTS: ALL ANNUNCIATORS IN THE SPECIFIED WINDOW, ASSEMBLY WILL
BE EXTINGUISHED AND WILL NOT ACTUATE ON'ANY TRIP
SIGNAL. AUDIBLE ALARMS FOR THAT ASSEMBLY WILL'BECOMESILENT. THE LIGHT ON THE ANNUNCIATOR POWER SUPPLY
WILL GO OUT. NO OTHER EFFECTS WILL BE SEEN.

REMOVAL OF THIS HALFUNCTION WILL CAUSE'ALL ANNUNCIATOR
WINDOWS IN AN ALARM CONDITION-IN THE SPECIFIED' ASSEMBLY
TO ACTUATE .REGARDLESS OF1THEIR STATUS BEFORE THIS
MALFUNCTION WAS' ACTIVE. ALARM CONDITIONS WHICH CLEAR
WHILE THIS MALFUNCTION IS ACTIVE.WILL NOT BE INDICATED.. ;

REF: CWD 3D
,

!

_



_ _ _ . _ _ _ _ _ _ . . . . _ _ _ _ . . _ _ _ _ _ . - - _ _ _ _ _ _ _ _

;

i

!
AP01 APR/ SAFETY RELIEF VALVE SETPOINT INCORRECT ;

VARIABLE (1005 TWO TIMES NORMAL SETPOINT)

A SRV 1-MS-3A SETPOINT INCORRECT-

I

| B SRV 1-MS-38.SETPOINT INCORRECT-

|

C SRV 1-MS-3C SETPOINT INCORRECT-

,

SRV 1-MS-3D SETPOINT INCORRECTD -
-

e
'

E - SRV ' MS-3E SETPOINT INCORRECT

F - SRV 1-MS-3F SETPOINT INCORRECT

TYPE: GENERIC, VARIABLE (1005 : TWO TIMES NORMAL SETPOINT)

CAUSE: IMPROPER ADJUSTMENT
'

PLANT
STATUS: 1004 POWER f

|

EFFECTS: RELIEF VALVE 1-MS-3A WILL ACTUATE IF REACTOR PRESSURE
EXCEEDS THE NORMAL SETPOINT TIMES MALFUNCTION SEVERITY ,

DIVIDED BY 50. RELIEF VALVE 1-MS-3A WILL THEN-
CLOSE WHEN REACTOR PRESSURE DECREASES BELOW THE
MALFUNCTION SELECTED VALUE BY THE NORMAL-BLOWDOWN
PERC ENTAGE ~. IF THE MALFUNCTION SEVERITY IS SET LESS .

THAN SON, THE VALVE MAY OPEN DURING NORMAL TRANSIENTS i
OR MAY BE MADE TO FAIL OPEN (.0012 SEVERITY), IF THE .!
SEVERITY IS SET GREATER THAN 505, REACTOR PRESSURE
WILL EXCEED NORMAL VALUES DURING REACTOR TRANSIENTS
WHICH WOULD HAVE REQUIRED RELIEF VALVES TO OPEN.
IF SEVERITY IS SET AT 50s,.NO ABNORMAL EFFECTS WILL BL ,

OBSERVED.
REMOVAL OF-THIS MALFUNCTION WILL RESTORE THE VALVE '

SETPOINT TO NORMAL. ;
,

CONTROL ROOM INDICATIONS:

| . REACTOR PRESSURE '

| SAFETY RELIEF VALVE INDICATING LIGHTS
SAFETY RELIEF VALVE TEMPERATURES

ANNUNCIATORS:

SAFETY / RELIEF CRP 903-A3-2
VALVE OPEN- (4-8) '

SAFETY & BLOWDOWN VALVE CRP 903 A1
LEAKAGE (6-2)

B-F -- SIMILAR TO MALF A.

. _ . . ._ _ _ _ _ .__ _ ._ . - . _ . _ _ _ _ - . _ . _ . ..... _ . _ _ , . .
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IAP01

I

REF:- P&ID 29119,SH 248 I
CWD 488

.

'

I

'OP 337-
l

;

|
1

|

,

l
,

i

1

'|

|

|
|

9

.

4

.

.

,

r

~

. . ._. , _ . . . _ . . . . . . . _ . _ _ . . _ . .
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!
AP02 APR/ SAFETY REL3EF VALVE-LEAKAGE '

VARIABLE (1002 = 800,000 LBM/HR) ;

!
A - SRV 1-MS-3A VALVE LEAKAGE

'

i
i B - SRV 1-MS-38 VALVE LEAKAGE.

| C - SRV 1-MS-3C VALVE LEAKAGE <

v
0 - SRV 1-MS-3D VALVE LEAKAGE

,

E - SRV 1-MS-3E VALVE ~ LEAKAGE

F - SRV 1-MS-3F VALVE LEAKAGE- '

TYPE: GENERIC, VARIABLE (1002 = 800,000 LBM/HR)

CAUSE: WORN SEAT
i

PLANT
STATUS: 1002 POWER

.

EFFECTS: SAFETY RELIEF VALVE 1-HS-3A WILL LEAK ALLOWING STEAM TO
FLOW INTO THE TORUS. THE TAILPIPE PRESSURE WILL INCREASE. I

THE TAILPIPE PRESSURE SWITCH WILL' ACTUATE.. SRV. TAILPIPE
TEMPERATURE WILL INCREASE, ACTUATING THE HIGH TEMPERATURE

,

>
ANNUNCIATO9.

*

TORUS WATER TEMPERATURE IN THE VICINITY OF THE QUENCHER :

WILL INCREASE MORE RAPIDLY THAN OTHER AREAS OF THE ~ TORUS.
>

TORUS WATER LEVEL WILL INCREASE.- *

|

REMOVAL OF THIS MALFUNCTION WILL STOP THE LEAKAGE. i

CONTROL ROOM INDICATIONS:
'

8

SAFETY RELIEF VALVE TAILPIPE TEMPERATURE-

TORUS WATER TEMPERATURES
>

TORUS WATER LEVEL *

ANNUNCIATORS:

SAFETY / RELIEF CRP 903 A3-2
VALVE OPEN (4-8) ;

SAFETY & 8 LOWDOWN VALVE CRP 903'A1
LEAKAGE (6-2)

r

TORUS WATER HIGH TEMP CRP 903 A1 *

(3-8).
u . _ _ _ . _ . _ _ . . _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ ___ ..___. . ..



AP02

B-F -- SIMILAR TO MALF A. *

REF: p4ID 29119 SH 248
CWD 488
OP 337

,
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.

.

)

_
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i
!

i

I
~

!

|| AP03 APR ACTUATION FAILURE
]

A - APR 1-MS-3A.ACTI.8ATION FAILURE !

|
C - APR 1-MS-3C ACTUATION FAILURE i

D - APR 1-MS-3D ACTUATION FAILURE .
3

F - APR11-MS-3F ACTUATION FAILURE'

TYPE: GENERIC

CAUSE: SIMULTANEOUS FAILURG OF CHANNEL. A AND CHANNEL B 105 RELAY-
-CONTACTS'(103 RELAY FOR 1-MS ..))

PLANT '

STATUS: - 1005 POWER

EFFECTS: WITH AN APR INITIATION SIGNAL PR2SENT, 1-MS-3A'WILL
NOT ACTUATE. .THIS WILL BE SEEN SY THE ASSENCE OF '

ANY TAILPIPE-TEMPERATURE INCREASE. THE AMBER TAILPIPE, '

PRESSURE LIGHT AND RED SOLENOID ENERGIZED LIGHT WILL i

- NOT BE LIT.

WHILE THIS MALFUNCTION IS ACTIVE, THE VALVE WILL-STILL
FUNCTION NORMALLY IN RESPONSE TO REACTOR ~ VESSEL HIGH
PRESSURE OR THE MANUAL OPEN CONTROL SWITCH. I

i <

REMOVAL OF-THIS MALFUNCTION WILL RESTORE THE RELAY '

CONTACTS TO NORMAL AND THE VALVE WILL RESPOND TO THE
APR INITIATION ~ SIGNAL, IF STILL PRESENT. ,

C-F -- SIMILAR TO MALF.A.
i

CONTROL ROOM INDICATIONS:
,

SAFETY RELIEF VALVE TEMPERATURE
. TORUS WATER TEMPERATURES

REF: P&ID 29119,SH 248
CWD 488,488A,489'
OP 337 '

i

i

i

t

>
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|

i

!

l

|
;

APO4 APR/ SAFETY RELIEF VALVE STICKS. i

i

VARIABLE (0-1005 VALVE POSITION)

A - SRV 1-MS-3A VALVE STICKS

B - SRV 1-MS-38-VALVE STICKS 1

C - SRV 1-MS-3C VALVE STICKS I
1

D - SRV 1-MS-3D VALVE STICKS

E SRV 1-MS-3E VALVE STICKS-

F - SRV 1-MS-3F VALVE STICKS-
q

TYPE: GENERIC, VARIABLE (0-1002 VALVE POSITION)
1CAUSE: MECHANICAL WINDING OF MAIN VALVE FOLLOWING OPERATION 1

i
PLANT

| STATUS: 1005 POWER
i

EFFECTS: A RELIEF VALVE 1-MS-3A' WILL POP OPEN NORMALLY THE
.

.

i --

FIRST TIME IT OPERATES WITH THIS MALFUNCTION ACTIVE,
WHEN THE VALVE CLOSES, IT WILL STICK AT THE INSTRUCTORi '

! SPECIFIED POSITION, THE SOLENOID INDICATING LIGHTS
| WILL SHOW THE VALVE CLOSED,-BUT THE-TAILPIPE PRESSURE

MONITOR WILL STILL INDICATE FLOW. IF SEVERITY IS '

ZERO THE VALVE WILL CLOSE FULLY BUT WILL NOT OPEN AGAIN
IF ACTUATED.

.

REMOVAL OF THIS MALFUNCTION WILL ALLOW THE VALVE'-TO
OPERATE NORMALLY.

,

CONTROL' ROOM !"DICATIONS:
.

. SAFETY RELIEF VALVE INDICATING LIGHTS !

SAFETY RELIEF VALVE TAILPIPE TEMPERATURE- I

3

TORUS WATER TEMPERATURES

ANNUNCIATORS:

R SAFETY / RELIEF CRP 903 A3-2 r

VALVE OPEN (4-8)

SAFETY & BLOWDOWN VALVE CRP 903 At
LEAKAGE (6-2)-

B-F -- SIMILAR TO MALF A.
,

'

;



-. - .- . . . . - . . . . . . .-- ~ . _ . -. . ... . . . .. -

i

,

,

,

I
. l

i

'APO4
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REF: P&ID- 29119,SH 248 ;

; . CWD 488 ;

OP 337 !
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;

l.

.

,

i !CC01 TBCCW PUMP TRIP
-

A - TBCCW PUMP A TRIP-(MOTOR SHORT) I

B - TBCCW PUMP B TRIP (MOTOR SHORT)

C - TBCCW PUMP C TRIP (MOTOR SHORT) -

.

TYPE: GENERIC
,

CAUSE: MOTOR SHORT' CIRCUIT CAUSES ACTUATION OF INSTANTANEOUS 1
OVERCURRENT TRIP DEVICE-(50)

'

t

t
PLANT

*

STATUS: 1004 POWER

EFFECTS: .TBCCW PUMP A WILL TRIP CAUSING THE TBCCW SYSTEM FLOW
AND PRESSURE TO DECREASE. THE FLOW WILL BE REDUCED i.
TO THE FOLLOWING COMPONENTS:

- REACTOR RECIRC MG LUBE OIL COOLERS
'

- VACUUM PRIMING PUMP COOLERS k

- GENERATOR HYDROGEN COOLERS '

,

- STATOR COOLANT SYSTEM COOLEH3

L - GENERATOR LEADS COOLER

- ALTERNATOR AIR COOLER 't

- MAIN TURBINE LUBE OIL COOLER

DEPENDING ON THE PLANT STATUS AND THE EQUIPMENT. IN
OPERATION, THE ASSOCIATED TEMPERATURES OF THE'ABOVE
COMPONENTS WILL INCREASE.

.

t

IF THE STANDBY TBCCW PUMP IS IMMEDIATELY STARTED, TBCCW
SYSTEM FLOW, PRESSURE AND TEMPERATURES WILL RETURN TO ,

-

NORMAL.

IF THE STANDBY PUMP IS NOT STARTED AND NO ACTION IS
TAKEN TO REDUCE-TBCCW SYSTEM FLOW, THE REMAINING PUMP

'

'
,

WILL NOT BE CAPABLE'OF SUPPLYING ENOUGH PRESSURE.

THIS WILL BE INDICATED BY ACTUATION OF'THE PUMP LOW
L DISCHARGE PRESSURE ALARM.

'

ANNUNCIATORS:

TURB BLDG COOLING WATER CRP'9061A2-1 :

PUMP A OVERLOAD OR-TRIP (8-1)

!.
. -. - - . - ..- .- . . - . - _ - .. - . . . = _ . . . . - _
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h

CC01

TURB BLDG' COOLING WATER CRP 906 A2-1 i
DISCHARGE PRESS LOW (8-4)
IF ALL TBCCW SYSTEM FLOW IS LOST, THE MAJOR EFFECTS
WILL BE:

- TURBINE,RUNWACK DUE TO
HIGH STATOR COOLANT TEMPERATURE

'

- TURBINE BEARING HIGH TEMPERATURE
AND VIBRATION

- REACTOR RECIRC MG LUBE OIL HIGH |

TEMPERATURES
|

- GEN. HYDROGEN TEMP AND PRESSURE INCREASE ,

B SIMILAR TO MALF A EXCEPT TBCCW PUMP B 'IS THE '|--

AFFECTED COMPONENT.

SIMILAR , i
C TO MALF A EXCEPT TBCCW PUMP. C IS THE--

-

AFFECTED COMPONENT. '

MALFUNCTION REMOVAL WILL RESTORE THE FAULTY 51A -

CONTACTS TO NORMAL.
{
.

4

REF: P&ID- 26015

CWD'S SH 157, 158 & 159

OP 309A
-

,

.

f

I

i

!

.
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h
*
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)

CCO2 TBCCW HX TUBE LEAK
I

VARIABLE (100% = 500 GPM) |

A - TBCCW HX A TUBE LEAL'.
1

B - TBCCW HX B TUBE LEAK '

C - TBCCW HX C TUBE LEAK-

TYPE: GENERIC, VARIABLE.(100% = 500 GPM) ~

; CAUSE: TUBE FAILURE

PLANT
STATUS: 100% POWER

EFFECTS:' THIS MALFUNCTION WILL NORMALLY RESULT IN LEAKAGE OUT OF ,

THE TBCCW SYSTEM INTO THE SERVICE WATER SYSTEM. IF THE
TBCCW SYSTEM IS' SHUTDOWN AND SERVICE WATER IS IN

,

a

OPERATION THE LEAKAGE WILL BE INTO THE TBCCW SYSTEM.

ANY LEAKAGE INTO THE TBCCW SYSTEM WIL'L CAUSE=THE TBCCW
SURGE TANK TO FILL UP AND OVERFLOW TO THE REACTOR '

3

BUILDING FLOOR DRAIN SUMP B. !

IF THE LEAKAGE OUT OF THE: TBCCW SYSTEM IS EQUAL TO OR
LESS THAN THE SURGE-TANK MAKEUP FLOW RATE ~, THE TBCCW:
SYSTEM INVENTORY WILL BE MAINTAINED'IF THE. SURGE' TANK

,

MAKEUP VALVE IS OPENED USING REMOTE FUNCTION CCR04 i

k

IF THE TBCCW SYSTEM INVENTORY CANNOT BE MAINTAINED THE iSURGE TANK LEVEL WILL DECREASE. THE RATE OF DECREASE
WILL DEPEND UPON THE MALFUNCTION SEVERITY.

p WHEN THE PUMP SUCTION. PRESSURE' DECREASES BELOW. THE 4

REQUIRED NPSH, THE TBCCW PUMPS WILL START TO CAVITATE.
ADDITIONAL LOSS OF INVENTORY WILL; RESULT IN A~ LOSS OFo

(' SYSTEM-FLOW, THE EFFECTS OF LOSS OF' SYSTEM FLOW ARE
,

DESCRIBED IN MALFUNCTION CC01 EFFECTS.
,

IF THE AFFECTED HEAT. EXCHANGER IS ISOLATED USING
REMOTE FUNCTION CCRO1, THE LEAKAGE WILL BE STOPPED.-

ANNUNCIATORS:
|

TURB BLDG COOLING WATER CRP'906'A1-2 !
SURGE TANK LEVEL HIGH (7-6)

.!

TURB BLDG COOLING WATER CRP 906 A1-2
'

SURGE TANK LEVEL' LOW (B-6) '
,

TURB BLDG COOLING WATER CRP 906 A2-1
PUMPS DISCHARGE PRESS LOWf (S-4)

. _ _ ~ . . _ . . - . _ . . _ . __ . _ . _ . _ _ _ _ . _ . _ _ . _ __ _ . - _ a
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,
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'
.

CCO2 |
|

'
'

l

B --'SIMILAR TO MALF A EXCEPT TBCCW HX B IS THE AFFECTED !
;

COMPONENT. :

:

C--SIMILARTOMALFAEXCEPTTBCCWHXCISTHEAFFECTEb ,

COMPONENT.
,

MALFUNCTION REMOVAL WILL REPAIR THE ' LEAKING TUBES.| :

i
REF: P&ID 26015 ;

CWD'S SH 157, 158 & 159
,
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CC03 TBCCW HEADER LEAK

VARIABLE (50% SURGE TANK MAKEUP FLOW RATE)=

.

- TBCCW HEADER LEAK

TYPE: SPECIFIC, VARIABLE (50% SURGE TANK MAKEUP FLOW RATE)
CAUSE:' PIPE FAILURE AT THE DISCHARGE OF THE TBCCW HEAT

=EXCHANGERS

PLANT-
STATUS: 1002 POWER

EFFECTS: THIS MALFUNCTION WILL RESULT IN LEAKAGE OF TBCCW SYSTEM
WATER INTO THE TURBINE BUILDING. THE WATER WILL COLLECT
IN TURBINE BUILDING FLOOR DRAIN SUMP A. WHEN THE SUMP
LEVEL REACHES IT'S HIGH LEVEL SETPOINT. THE SUMP PUMPWILL START. IF THE SUMP LEVEL REACHES THE HIGH-HIGH
LEVEL SETPOINT, A HIGH-HIGH LEVEL ALARM' WILL ACTUATE.

THE EFFECTS OF LEAKAGE OUT- OFeTHE-TBCCW-SYSTEM ARE
DESCRIBED IN MALFUNCTION CCO2 EFFECTS.

ANNUNCIATORS:

TURB BLOG FLR DRAIN SUMP CRP 907 A1-1
A HI-HI (8-2)
TURR BLOG COOLING WATER- 'CRP 906 A1-2
SURGE TANK LEVEL HIGH '(7-6)
TURB BLDG COOLING WATER CRP 906 A1-2 *

SURGE TANK LEViL LOW (8-6)

MALFUNCTION REMOVAL WILL STOP THE LEAK. L
'

REF: P&ID 26016
1

P&ID 29138 SH 1
i

CWD 917

!

I

'
i
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:

'CC04 LOSS OF TBCCW TO GENERATOR HYDROGEN COOLERS

. LOSS OF TBCCW TO GEN H2 COOLER
:

TYPE: SPECIFIC
j

CAUSE: TEMPERATURE CONTROL VALVE 1-CC-15 FAILS CLOSE DOE TO !
INSTRUMENT AIR LEAK'AT THE VALVE ;

;,

PLANT 'tSTATUS: 1005 a

IEFFECTS: WHEN THE TEMPERATURE CONTROL VALVE FAILS CLOSED, ALL
!

TBCCW FLOW'THRU THE GENERATOR HYDROGEN COOLERS WILL
STOP. .THIS WILL RESULT IN AN. INCREASE IN GENERATOR |
TEMPERATURES. THE RATE OF TEMPERATURE INCREASE WILL ,

BE A FUNCTION OF GENERATOR LOAD. THE INCREASED ,

TEMPERATURES WILL BE INDICATED IN THE-CONTROL ROOM
'ON TEMPERATURE RECORDERS AND BY ANNUNCIATORS.
GENERATOR HYDROGEN PRESSURE WILL INCREASE AS A FUNCTION
OF TEMPERATURE.

CONTROL PANEL INDICATIONS: !

GENERATOR TEMPERATURES RECORDER,

1 I

| GENERATOR COLD GAS ROTOR-COLLECTOR
(

RECORDER
'

GENERATOR HYDROGEN PRESSURE

ANNUNCIATORS: i
i

GEN HYDROGEN OR AIR FROM CRP 907 A2-2 ;Gr;N FIELD COLLECT HI TEMP (5-5) '

GEN FIELD HI TEMPERATURE / CRP 907 A2-2
UNDERVOLT (4-6) ,

,

REMOTE FUNCTION CCR05 MAY BE USED TO.CPERATE THE ;

GENERATOR HYDROGEN' COOLER BYPASS VALVE (1-CC-17).,

OPERATION OF THE BYPASS VALVE WILL CONTROL GENERATOR -

TEMPERATURES WITH THE TEMPERATURE CONTROL VALVE FAILED-
CLOSE. !

'

MALFUNCTION REMOVAL WILL RESTORE THE TEMPERATURE
CONTROL VALVE TO NORMAL.

REF: P&ID 26015

GENERATOR TECH MANUAL i

. . ._ _ . _ _ _ .._ _ _. . . . . _ . _ _ _ _ _ _ _ _ _ .__ _ _ . . . . . . _ _1
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|
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!
1

CC05 MAIN TURBINE LUBE OIL COOLER CONTROLLER FAILURE- !

VARIABLE (0-1005 OF CONTROLLER OUTPUT) '

TURBINE-L.O. COOLER CONTROLLER FAILURE

TYPE: SPECIFIC, VARIABLE (0-1005-OF CONTROLLER OUTPUT)

CAUSE: FAILURE IN CONTROLLER AUTO OUTPUT-

PLANT
STATUS: 1004 )

1

EFFECTS: UPON MALFUNCTION INSERTION THE LUBE OIL COOLER
CONTROLLER OUTPUT WILL GO TO THE VALUE CALLED FOR |
BY THE MALFUNCTION SEVERITY. THE TEMPERATURE CONTROL li

VALVE WILL BE POSITIONED ACCORDINGLY, RESULTING IN AN j
INCREASE OR DECREASE IN: LUBE OIL OUTLET TEMPERATURE.

'

THE CHANGE IN LUBE OIL OUTLET TEMPERATURE WILL CAUSE A J

CHANGE:IN TURBINE BEARING TEMPERATURES AND AN INCREASE ;

IN TURBINE BEARING VIBRATION.

IF THIS MALFUNCTION RESULTS. IN A DECREASE IN TBCCW
FLOW, THE TURB L.O. TEMPERATURE CONTROL VALVE BYPASS
VALVE 1-CC-23 CAN BE OPERATED, USING REMOTE FUNCTION
CCR06, TO CONTROL LUBE' OIL TEMPERATURE.

CONTROL PANEL INDICATIONS: f
MAIN TURBINE LUBE OILtTEMPERATURES

MAIN TURBINE BEARING METAL TEMPERATURES

MAIN TURBINE BEARING VIBRATION' !

ANNUNCIATORS:
:

TURB OIL COOLER OR BRG-DRN CRW 907 A1-1
OIL TEMP HI (5-1)
TURB BEARING HI TEMP CRP'907 A1 !

L (5-2)

TURB VIBRATION EXCESSIVE CRP 907 A1-1
(2-3) .

MALFUNCTION REMOVAL'WILL RETURN THE CONTROLLER TO
NORMAL.

'

REF: P&ID 26015

TURBINE-MANUAL
'

P

t
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CC06 LOSS OF TBCCW PUMP BREAKER CONTROL POWER ;

A - TBCCW PUMP A LOSS OF CONTROL POWER f

.

B- -- TBCCW PUMP B LOSS OF CONTROL POWER |

C - TBCCW PUMP C: LOSS OF CONTROL POWER
:

TYPE: GENERIC 'I

CAUSE: BLOWN FUSES IN CONTROL CIRCUIT.

PLANT *

STATUS: 1002 POWER :

EFFECTS: WHEN THIS MALFUNCTION IS INSERTED BOTH FUSES ON THE
POSITIVE SIDE OF THE CONTROL ~ CIRCUIT'WILL BLOW.

.

WITH THE FUSES BLOWN, THE PUMP STOP/RUN INDICATION WILL-

EXTINGUISH AND THE PUMP CANNOT BE STARTED IF IT IS OFF
AND CANNOT BE SHUT OFF IF IT IS RUNNING. ALSO THE PUMP i

i

WILL NOT TRIP IF MALFUNCTION CC01 IS INSERTED. BUT THE
'

BUS WILL SEE THE OVERCURREN' CONDITION AND TRIP.

ANNUNCIATORS:

NONE

SIMILAR TO MALF A EXCEPT . TBCCW PUMP B IS .THE AFFECTED
COMPONENT.

|

SIMILAR TO MALF - A EXCEPT TBCCW PUMP C IS THE AFFECTED !
COMPONENT.

L MALFUNCTION REMOVAL WILL REPLACE THE BLOWN FUSES.
,

REF: CWD'S'SH 157, 15S-& 159

.

f

i

I
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CC07 STATOR COOLING WATER LOW FLOW
i

- STATOR COOLING FLOW BLOCKAGE
l|'

TYPE: SPECIFIC ',

CAUSE: GENERATOR INLET STRAINER BLOCKAGE RESULTS IN 80%
REDUCTION IN STATOR COOLING FLOW . !

.

!PLANT
!

<-
STATUS: '1004 POWER'. '

;

EFFECTS: STATOR COOLING FLOW INTO THE GENERATOR WILL DECREASE TO !
APPROX 65 GPM. THE LOW FLOW WILL ACTUATE THE COMMON :
STATOR COOLING TROUBLE. ALARM. THE REDUCTION IN STATOR,

i* -
COOLING. FLOW WILL CAUSE-THE STATOR, COOLANT-OUTLET
TEMPERATURE TO INCREASE. -WHEN IT REACHES'194 DEG F

- A HIGH TEMPERATURE ALARM WILL ACTUATE AND WHEN IT
.

REACHES 205 DEG F (95 DEG C) A TUR81HE RUNBACK' WILL |
,

OCCUR. AS-THE-TUR81NE. LOAD DECREASES. THE TURBINE '

BYPASS VALVES WILL'OPEN TO MAINTAIN' STEAM HEADER
PRESSURE.. THE TUR8INE WILL RUN8ACK UNTIL THE: TURBINE
LOAD IS REDUCED TO LESS THAN 255. 'IF THIS IS NOT
ACCOMPLISHED WITHIN 3-MINUTES.THE MAIN TUR81NE WILL -

.

TRIP. IF, DURING THE RUNBACK, THE RUNBACK; SIGNAL' ,!
RESETS, THE TURBINE WILL STOP RUNNING BACK AND TUR81NE'

i
'

LOAD WILL REMAIN AT ITS PRESENT VALUE. <

!
CONTROL PANEL INDICATIONS: 1

*

STATOR COOLANT TEMPERATURES
' .

.

ANNUNCIATORS:

GENERATOR STATOR COOLING CRP 907 A2-1 ^
TROUBLE (5-3) -

GENERATOR STATOR COOLANT CRP-907 A2-1 !
TEMPERATURE >HIGH (5-6) '

GENERATOR LOSS OF STATOR CRP 907 A2-1 j
COOLING LOAD RUN8ACK (5-7) i,

MALFUNCTION REMOVAL WILL RESTORE THE . STATOR COOLING !'

FLOW TO NORMAL. '
r

- GENERATOR TECH MANUAL
,

REF: OP 314

CWD'S 60 & 216
!

, ., - . . . . . . . _ , . . . . . ..m,. ., _ _ - . _ . . . . _ _ , _ . . . _ . _ . . . - . . . . . .- _._. _ _ _ . . . . . . . . . .__
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CC08 STATOR COOLING PUMP TRIP
t

A - STATOR COOLING PUMP A TRIP
,

iB - STATOR COOLING PUMP B TRIP

TYPE: GENERIC
.

CAUSE: ACTUATION OF THE DEVICE 49 THERMALLOVERLOAD I

'

PLANT
. ,

''
STATUS: 1005 POWER

|
EFFECTS: MALFUNCTIlN A EFFECTS ARE WRITTEN'WITH PUMP A IN RUNf '

AND PUMP B IN RESERVE. '

WHEN.THE 49 THERMAL OVERLOAD' ACTUATES. CONTROL POWER TO
THE PUMP WILL BE LOST.AND THE PUMP 1WILL STOP AND
BOTH INDICATING. LIGHTS WILL GO OUT. THISi

WILL CAUSE THE STATOR COOLANT PRESSURE TO DECREASE. O

!
| THE SYSTEM- LOW PRESSURE. WILL- ACTUATE THE COMMONt STATOR'

COOLING TROUBLE ALARM AND AUTOMATICALLY START PUMP B.
.

WITH PUMP'8 RUNNING THE SYSTEM PRESSURE.WILL RETURN TO '

| NORMAL. THE COMMON STATOR COOLING TROUBLE ALARM WILL'

NOT RESET DUE TO THE; RESERVE > PUMP RUNNING. THE TURBINE

LOSS OF COOLING LOAD RUNBACK ALARM WILL ALARM-BUT WILL
IMMEDIATELY ' CLEAF,i WHEN THE B PUMP L STARTS. -

IF PUMP B'DOES NOT START, STATOR COOLANT PRESSURE WILL
CONTINUE TO DECREASE AND ACTUATE A' TURBINE: RUNBACK AT-
13-PSIG. THEiEFFECTS OF:THELTURBINE RUNBACK ARE '

,

DESCRIBED IN MALFUNCTION CC07' EFFECTS.

! ANNUNCIATORSi

GENERATOR 9TATOR COOLING CRP 907 A2-1
^

E TROUBLE (5-3) ,

3
GENERATOR STATOR COOLANT CRP 907 A2-2
TEMPERATURE HIGH (5-6)

.

GENERATOR LOSS OF STATOR CRP 907 A2-2
COOLING LOAD RUNBACK (5-7).

'

| B -- SIMILAR TO MALFUNCTION A EXCEPT THAT STATOR COCLANT
PUMP B IS THE-AFFECTED' COMPONENT.

?

MALFUNCTION REMOVAL. AND USE OF REMOTE FUNCTION EDR17, -

OVERCURRENT RESET, - WILL RESET THE 49 THERMAL OVERLOAD i
AND RESTORE CONTROL POWER TO THE PUMP.

L

. . - e'm- .: _ . , . _ _- ~, . .-~m- .%,..u.- . .,...._.,,s.-_. ....,,,.m..- ~, . . . - + .
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CCOS

GENERATOR TECH MANUAL

REF: ~OP 314

CWD.'S 60 216.-218 & 219

I

i

l
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CC09 GENERATOR LEADS FAN FAILURE
|

CAUSE: BROKEN FAN BELTS

PLANT ;

STATUS: 100S POW 6R

EFFECTS: THE GENERATOR LEADS FAN IS DRIVEN BY A BELT WHICH CAN BE !

CONNECTED TO ONLY ONE OF THE TWO FAN MOTORS.- THE FAN- ;

MOTORS AND BELT CONNECTION IS CONTROLLED BY REMOTE' ,

FUNCTIONS CCR12, 13, AND 14. |

MALFUNCTION A EFFECTS ARE WRITTEN WITH THE BELT
'

t

CONNECTED TO FAN MOTOR A AND WITH FAN MOTOR A RUNNING. -

WHEN THE BELT BREAKS THE FAN WILL STOP AND THE MOTOR
WILL CONTINUE TO RUN. WITH NO COOL AIR FLOW THRU THE
GENERATORLLEADS BUS DUCT, THE GENERATOR LEADS ;

TEMPERATURES.WILL INCPEASE. WHEN THE GENERATOR '

-LEADS TEMPERATURES REACH 225 DEG F. A HIGH TEMPERATURE {
ALARM WILL ACTUATE. AT-THIS TIME, ACTION SHOULD BE

i TAKEN TO REDUCE GENERATOR LOAD AS PER OP 340 SECTION ;
! 6.8.4. IF NO ACTION IS TAKEN.. NO EFFECTS WILL BE
{ SEEN OTHER THAN TiB- YEMPERATURES INCREASING TO HIGHER ;

THAN NORMAL STABLE' VALUES.i

i

CONTROL: PANEL INDICATIONS: i

MAIN LEADS TEMPERATURES

ANNUNCIATORS:

GENERATOR LEADS AIR INLET HUMIDITY CRP 907 A2-1
HIGH/ LOW FLOW (6-3)

:GENERATOR LEADS OR TRANSF CRP 907 A2-1 i

TEMPERATURE HIGH (6-1)
REF: OP 340 -

<

CWD'S 239 & 240

i

)

,f

.

A

!
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CH01 DRYWELL COOLING UNIT FAILURE
'

A DW COOLER HVH-18 BELT FAILURE-

, ,

4 DW COOLER HVH-19 BELT FAILURE'-

:
C DW COOLER-HVH-2D-BELT FAILURE {

-

r
D DW COOLER HVH-21 BELT FAILURE '-

9

E DW COOLER HVH-22 BELT FAILURE-

DW COOLER HVH-26. BELT FAILURE |F -

,

G DW COOLER HVH-27 BELT FAILURE-

;
H DW COOLER HVH-28 BELT FAILURE ;

-

TYPE: GENERIC +

'

CAUSE: DRIVE BELT BREAKAGE r

- !
PLANT
STATUS: 1005 POWER

,

EFFECTS: THIS MALFUNCTION WILL CAUSE THE' AIR FLOW THROUGH THE
'

| DRYWELL COOLING UNIT TO STOP. THi~ DIFFERENTIAL. :1

TEMPERATURE ACROSS HVH 18 WILL DECREASE AS THE OUTLET
DUCT TEMPERATURE EQUALIZES WITH DRYWELL AIR TEMPERATURE.

| DRYWELL TEMPERATURE AND PRESSURE WILL INCREASE. '

.,

CONTROL ROOM INDICATIONS:
~

DRYWELL TEMPERATURE

DRYWELL PRESSURE

ANNUHOIATORS:

HV TROUBLE CRP 906 A1-2
(9-5)

~

B-H -- SIMILAR TO MALF A EXCEPT THE AFFECTED COMPONENTS
WILL BE HVH 19-22 AND 26-28.

~

'

REF: PAID 24014

OP 311

|

i

e

- 9 .g Tv- e .w r m yw w -*nwn ww e ,- m e -w. , - ~+ ,~~,4 - --a,. , - -se ...w--, w - - we wen-+m -s.ee



-. ------ ~.-- - .--- - - _ . . - . - - . . . - - . - - . - . - - - - - -

CRO1 FUEL CLADDING FAILURE

VARIABLE'(1005:100,000 UC/SEC)

FUEL CLADDING FAILURE '

TYPE: SPECIFIC, VARIABLE (100sz100,000 UC/SEC)

CAUSE: EQUILIBRIUM FISSION PRODUCT RELEASE THROUGH RANDOMLY
DISTRIBUTED PINHOLE FUEL CLADDING PERFORATIONS :

PLANT '

STATUS: 'ANY
,

EFFECTS: FISSION PRODUCTS WILL.8E RELEASED FROM THE CORE '

INTO THE RECIRCULATION SYSTEM AT THE INSTRUCTOR

SPECIFIED RATE REGARDLESS OF CORE POWER OR FLOW. THE -

PRINCIPAL SOURCE OF ACTIVITY FROM THIS MALFUNCTION
WILL BE FISSION GASES, THEREFORE MOST OF THE ACTIVITY |
WILL LEAVE THE, REACTOR VESSEL WITH'THE FLOW OF STEAM. ,'

,

SOME PERCENTAGE OF THE ACTIVITY WILL BE DUE TO NON-- i
t

VOLATILE FISSION PRODUCTS WHICH WILL REMAIN.IN THE I
RECIRCULATION SYSTEM. -GASFOUS ACTIVITY WILL PROPAGATE
THROUGH THE MAIN CONDENSER TO THE SJAE AND OFFGAS
SYSTEM TO THE STACK. IT WILL ALSO-PROPAGATE THROUGH '

ANY FLOW PATH FOR STEAM, EITHER NORMAL.OR DUE TO
MALFUNCTIONS. NONVOLATILE ACTIVITY' WILL' ACCUMULATE IN
THE RECIRCULATION SYSTEM. IT WILL' PROPAGATE THROUGH *

ANY LIQUID FLOWS TO OTHER SYSTEMS OR THROUGH
MALFUNCTIONS WHICH CAUSE LIQUID LEAKAGE. THIS

,

ACTIVITY WILL BE. REMOVED THROUGH NORMAL FUNCTIONING
OF THE RWCU SYSTEM.'- THE PROPAGATION OF. ACTIVITY'WILL
BE SEEN ON APPROPRIATE AREA AND PROCESS MONITORS.IN'THE

3

CONTROL ROOM.

THE EFFECTS-OF FISSION PRODUCT DECAYLARE NOT EXPECTED TO I

BE VISIBLE ONLFISSION PRODUCT CONCENTRATION SINCE MOST -

OF THEM ARE LONG LIVED IN COMPARISON WITH THE LENGTH OF *

A TRAINING SESSION ON THE SIMULATOR.
|

THE MALFUNCTION SEVERITY WHICH WILL . CAUSE 'A REACTOR i

SCRAM AND ISOLATION IS DEPENDENT (* THE POWER-LEVEL, *
*

STEAM FLOW RATE AND LENGTH OF TIME THE MALFUNCTION '

IS ACTIVE. *

=

,r.
.

CONTROL ROOM INDICATIONS:

MAIN STEAM LINE RADIATION LEVELS -

OFFGAS' RADIATION LEVELS -

STACK RADIATION' LEVELS
'

.. . _- _. _ . _ . _ . - _ _ . . _ l___-_.._.._.__.. _ . . . _ _ . _ . _ . _ . . . _ _ _ . l.
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CRO1 i;

RECIRC AREA RADIATION LEVELS

RWCU AREA RADIATION LEVELS !

REF: OP 508

GE NEDO-24810 (STATION NUCLEAR ENGINEERING),.SEC 12.3

TECH SPEC SEC. 1.1/2.1

FSAR SEC 9.2 'i

:
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CR02 INCREASED CONTROL ROD WORTH

XXYY - INCREASED CONTROL ROD WORTH
.

SPECIFY ROD NUMBER

VARIABLE (100% = 5 TIMES NORMAL ROD WORTH)

TYPE: GENERIC

CAUSE: THIS MALFUNCTION IS NOT ATTRIBUTED TO A SPECIFIC CAUSE.-
IT IS INTENDED TO PRODUCE THE EFFECTS OBSERVED UNDER
CERTAIN ABNORMAL CIRCUMSTANCES OF ROD PATTERN, XENON
DISTRIBUTION, AND POWER HISTORY.

PLANT
STATUS: STARTUP

-

EFFECTS: THE INCREMENTAL WORTH OF THE SPECIFIED CONTROL ROD WILL
INCREASE. THE CURRENT REACTIVITY OF THAT ROD WILL NOT
CHANGE. AND THERE WILL BE NO EFFECTS UNTIL THAT ROD IS
MOVED FROM'ITS PRESENT POSITION.

IF THE ROD IS WITHDRAWN FROM ITS PRESENT POSITION IT WILL
ADD MORE REACTIVITY THAN IT JOULD NORMALLY. - IF THIS
MOTION ACHIEVES CRITICALLITY, IT MAY RESULT IN A SHORTER
PERIOD, WITH A ONE-NOTCH WITHDRAWAL PRODUCING A PERIOD
OF 10-20 SECONDS. THE ROD MAY BE ~ INSERTED TO ITS ORIGINAL-
POSITION TO TURN POWER.

IF THE ROD IS INSERTED FROM ITS PRESENT POSITION, IT WILL
ADD MORE NEGATIVE REACTIVITY THAN IT WOULD NORMALLY.

IF THIS MALFUNCTION IS ACTIVATED ON RODS WHICH ARE TO BE
F. .LY WITHDRAWN EARLY IN.THE STARTUP, CRITICALITY WILL
BE ACHIEVED EARLIER IN THE PULL SEQUENCE THAN NORMAL.

REF: CYCLE DATA REPORT-
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CS01 CORE SPRAY PUMP TRIP,
,

A - CS PUMP A TRIP t

B - CS PUMP S TRIP

. TYPE: GENERIC'

,

;
CAUSE: MOTOR SHORT CIRUIT CAUSES ACTUATION OF INSTANTANEOUS *

OVERCURRENT TRIP DEVICE (50)

. PLANT
STATUS: ANY.

1

EFFECTS: 1F RUNNING, THE PUMP'WILL TRIP. IF NOT RUNNING, OR IF [RESTARTED, THE PUMP WILL' TRIP AS SOON AS THE BREAKER +

CLOSES.. THE PUMP TRIPPED ANNUNCIATOR WILL~ ACTUATE.
THEN CLEAR IMMEDIATELY. IF THE PUMP = STARTED AS THE

'

RESULT OF AN; AUTOMATIC CORE' SPRAY. INITIATION,' THE :

RUNNING-ON-AUTO ANNUNCIATOR'WILL ACTUATE, THEN
IMMEDIATELYLCLEAR.

REMOVAL OF THIS MALFUNCTION WILL CORRECT THE FAULT ANDj'

ALLOW NORMAL OPERATION OF THE PUMP.

; CONTROL ROOM INDICATIONS: '

PUMP STATUS LIGHTS -

BUS 14F CURRENT SPIXE

PUMP DISCHARGE PRESSURE / FLOW '

ANNUNCIATORS:
l

CORE SPRAY PUMP A CRP 903 A1 :
OL OR TRIPPED (6-3)
CORE SPRAY PUMP A CRPJ903 A1 '!
RUNNING ON AUTO (7-3)

|
B -- SIMILAR TO MALF A EXCEPT CURRENT SPIKE IS ON 14E.

REF: P&ID 26008

CWD 741

OP 336

|
.

t
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CSO2 CORE SPRAY PUMP FAILS TO AUTO START

A - CS PUMP A-FAIL TO-AUTO START--
|

B - CS PUMP B FAIL TO AUTO' START
r

b ,

TYPE: GENERIC

CAUSE: AUTO START.. RELAY 932/1930-115Af0R B,JCONTACTL1-2 FAILS-
'

CLOSE

PLANT ;

STATUS:- ANY,- i(ITH CORE SPRAYJ INITI ATION' SIGNAL PRESENT
. {THE /,UTOMATICLFUNCTIONS-OF-THE CORE SPRAY SYSTEM WILL '

ALL OCCUR NORMALLY EXCEPT THE PUMP WHICH!WILL NOT4' AUTOMATICALLY START. THE. PUMP MAY:BE MANUALLYLSTARTED,
AT WHIch : TIME THE RUNNING-ON-AUTO - ANNUNCI ATOR- WILL
ACTUATE. ,

.)

EFFECTS: REMOVAL OF THIS/ MALFUNCTION WILL ALLOW.THE-PUMP TO
START AUTC%ATICALLY IF: NOT ALREADY' STARTED.~ . IF THE-

iPUMP ISLALREADYERUNNING,. NO; EFFECTS-WILL BE=SEEN.FROM
EITHER ACTIVATION OR! REMOVAL-OF:THIS MALFUNCTION.

CONTROL = ROOM INDICATIONS:- '

1

-{

PUMP BREAKER STATUS

PUMP DISCHARGE PRESSURE / FLOW

ANNUNCIATORS:

CORE SPRAY PUMP A- CRP'903 A1;
RUNNING-ON-AUTC (7-3)' i

B -- SIMILAR TO MALF A.
,

REF: P&ID 26008
CWD: 741 .'

:
'

OP 336 I,

' I

J

;

'
J
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.CS03'. : CORE SPRAY INJECTION ~ VALVE' BINDS I'
'

- .

j
VARIABLE (0-1005 VALVE POSITION) l

.

.A- - CSlINJ VALVE |1-CS-5A BINDS'
'

1

B ' CStINJ' VALVE 1-CS-5B BINDS-

TYPE: GENERIC , .-. VARI ABLE ( 0-100N s VALVE ' POSITION )-- ^
1

'CAUSE: MECHANICAL BINDINGJIN VALVE OPERATOR TRIPS MOTORE 2

DEVICE ' ( 49 ); ON - OVERCURRENT--' <

PLANT-
-STATUS:- ANY- > '

EFFECTS: WHEN VALVE-1-CS-6A'.ISLBEING OPERATED'AND:PA3SES'THROU'GH t

THE INSTRUCTOR-SPECIFIED POSITION,'THE VALVE MOTORt
SUPPLY. BREAKER WILLiNOT TRIP.. 'THE' VALVE WILL' REMAIN ATE ''t

-

THAT POSITION-:AND THE:-VALVE MOTOR OVERLOAD-ANNUNCIATOR'
'

'WILL ACTUATE. THE' INDICATING LIGHTS WILL'NOT GO'OUT.

REMOVAL OF THIS mal. FUNCTION AND 'SE OFLREMOTE FUNCiION , --U
'

EDR 17,10VERCURRENT: RESET,:WILLERESET DEVICE-(49).- . IF-
!!

AN OPEN SIGNAL,IS STILL' PRESENT,.'THEJVALVELWILLJOPEN.
3

IF - NO ' SIGNAL- IS'.- PRESENT.. THE. VALVE WILL REMAIN IN -' ITS i
PRESENT POSITION UNTILLORDERED'EITHER OPEN:OR CLOSED.. ;

i

CONTROL ROOM; INDICATIONS:.
,

VALVE POSITION INDICATING LIGHTS

PUMP DISCHARGE PRESSURE / FLOW
-i

ANNUNCIATORS: I

CORE-SPRAY SYS'I' VALVES - CRP 903 A-1'
MOTOR OVERLOAD- (8-3) ;

|

E B - SIMILAR'TO MALP A.
|

REF: P&ID 26008
CWD 746'
OP 336

~

>,

l

i

l

o
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CSO4 LOSSl>F CORE SPRAY PUMP BREAKER CONTPOL POWER

A CS PUMP A LOSS OF CONTROL POWER a

B - CS-PUMP B-LOSS'OF CONTROL POWER'

TYPE: GENERIC j

qCAUSE: Bloh N 4 G8tt:J '

PLANT
STATUS: ANY'

EFFECTS: LOSSJOF-CONTROL POWER ~WILL CAUSE BOTH BREAKER POSITION
LIGHTS TO GO~OUT. .IF STOPPED..THE PUMP WILL'NOT RESPOND
TO ANY START SIGNAL. IF RUNNING. THE PUMP WILL NOT 1
TRIP FOR-ANY REASON. ;IF MALFUNCTION'CS01 IS: ACTIVATED
AT THE SAME TIME, THE OVERCURRENT-CONDITION WILL'CAUSE

iBUS 14F TO TRIP.

' REMOVAL OF THIS MALFUNCTION WILL RESTORE' CONTROL POWER.
'

AND' ALLOW THE PUMP TO RESPOND'NORMALLY- i
.

) CONTROL ROOM ~ INDICATIONS:

) PUMP BREAKER POSITION INDICATING LIGHTSo -

PUMP: DISCHARGE PRESSURE / FLOW

B -- SIMILAR TO MALF A.,

REF: P&ID 26008I- CWD'741
OP.336

t
-

. :

.

-.

:

.

~'

s .;

-



.,

- .k

!
i

:

CSOS CORE SPRAY PIPE BREAK BETWEENJRPV AND SHROUD'
' i

VARIABLE'(1005 = COMPLETE PIPE BREAK)
A -CS A PIPE-BREAK ^.INSIDE RPV!

!
i

B - CS B PIPE. BREAK INSIDEjRPV-

TYPE: GENERIC,. VARIABLE-(100% =_ COMPLETE' PIPE BREAK)
-

CAUSE: PIPE' FAILURE-

PLANT-
STATUS:' -100% POWER

, ,
k

EFFECTS:
DIFFERENTIAL PRESSURE SWITCH 2251/1495A MONITORS PRESSURE' ;IN- THE' CORE SPRAY- LINE .. ANDJ ' COMPARES. .IT- TO- !

' ABOVE-CORE-PLATE PRESSURE. - THE_DPIS'IS-CALIBRATED TO
READ 4 PSID-AT 100% POWER-DURING NORMAL" OPERATION' i
WITH- ANY: SEVERITY PIPE BREAK, POESSURE IN THE CORELSPRAY

f

PIPING ~ WILL DECREASE TO 1 PRESSURE OUTSIDE' THE : SHROUD ' l

ALTHOUGH THIS- CAUSES ACTUAL- DIFFERENTI AL ' PRESSURE : TOINCREASE. INDICATED DIFFERENTIAL / PRESSURE DECREASES
BECAUSE THE-DPIS'IS INSTALLED IN. REVERSE-OF NORMAL. IF
THE_' DIFFERENTIAL PRESSURE DECREASES'TO'.2:PSID.THE HIGH 1
DP ANNUNCIATOR'WILL ACTUATE.- NO OTHERs EFFECTS" WILL: BE -i

-

SEEN UNLESS. THE CORE. SPRAY ^ SYSTEM IS-INJECTING WATER INTO- (THE VESSEL.

IF CORE SPRAY'IS IN: PROGRESS,.THErFLOW OF WATER WILL BE-

DIVIDED BETWEEN:THE DOWNCOMER' AND1THE' CORE APPROXIMATELY
;

IN PROPORTION TO MALFUWCTION:: SEVERITY.. 'AT5 100%
,

'

SEVERITY, NO CORE' SPRAY WILLLREACH THE CORE'DIRECTLY;
IT WILL ALL GO INTO'THE'DOWNCOMER. sTHE EFFECTS OF THIS
MAY.NOT BE DIRECTLY OBSERVED-DEPENDING UPON LOCATION OF

' PRIMARY SYSTEM RUPTURE,.IFIANY,-AND.WHAT_OTHER SYSTEMS
ARE-INJECTING'INTO THE-VESSEL. *

REMOVAL OF THIS MALFUNCTION,WILLLRESTORE HEADER ~
INTEGRITY.

ANNUNCIATORS:

CORE SPRAY HEADER A CRP 903cA1 '

HI DIF PRESSURE '(4-3)
1.B -- SIMILAR TO MALF'A.

REF.: P&ID '26008
CWD 744
OP . 336

'

.

5
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CUO1 MAIN RWCU~ PUMP TRIP
-i

A' --RWCU-RECIRC PUMP A TRIP;

.i
'

B - RWCU RECIRC PUMP BLTRIP
3

TYPE: GENER7C !

CAUSE:' OVERLOAD TRIP' :
!

'
' 'PLANT

. STATUS:: 1005 POWER
;

EFFECTS: IF'THE PUMP IS RUNNING,JOR WHEN IT:IS START 60..THE
INSTANTANEOU!t. OVERCURRENT TRIP DEVICE (50)~ WILL ACTUATE.
THE INDICATING LIGHTS WILL CONTINUOUSLY SHOW THE ' BREAKER.

. STATUS. THE. BREAKER'WILL TRIP -THE P' WILL'STOP, AND
,

<THE PUMP TRIPPED ANNUNCIATOR WILL A' ATE, _THEN CLEAR
.25 SEC.LATER. '

4

.AS' FLOW.THROUGH.THE RWCU. SYSTEM DECREASES BELOW 275L GP% [
THE-LOW FLOW ANNUNCIATOR-WILL ACTUATE.-

ATTEMPTING'TO RESTART THE PUMP -WILL CAUSE LTHE - BREAKER
-TO CLOSE~AND~ TRIP-IMMEDIATELY.

,.

*
.

REMOVAL OF-THE MALFUNCTION WILL RESTORE NORMAL OPERATION ::
OF.-THE PUMP. '

: CONTROL ROOM INDICATIONS: [

RWCU' SYSTEM FLOW
,

RWCU SYSTEM TEMPERATURES. j

ANNUNCIATORS:
'

}
L CLEANUP PUMP "A" CRP~904 A2 4
L TRIPPED BY OVLD (1-3)
1

~j>

J CLEANUP SYSTEM 'CRP-904 A2
LO FLOW- (2-2)
.9:-- SIMILAR TO=MALF A.

REF: P&ID 29130-
CWD 680 '

OP 303-
1
1

t 3'

'
.

>,
<

, , , ,. .; 4
.__ _ _ _ . . _ _ _ - _ _ _ - - , _ . - _ _ , . - _ - .. , _ . . _ , . . _ , , . . . _. ., .._.._ . -, , ,,
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CUO2) RWCUaAUXILIARY PUMP TRIP-
i

-- RWCULAUX PUMP) TRIP

TYPEi_ SPECIFIC 1

CAUSL; OVERLOAD 2 TRIP

PLANT!
STATUS: STARTUP.-LESS THAN 1401PSIG

'

\

: BREAKER-WILLLTRIP DUE TO OVERCURRENT. -
a'EFFECTS: ,IF THE PUMP 1IS' RUNNING,~OR!WHEN IT~IS-STARTED', THE.

- .THE PUMP WILL. !
!STOF:AND THE PUMP' TRIPPED-ANNUNCIATOR WILL ACTUATE.- .!

AS FLOW-THROUGH~THE RWCU SYSTEM-DECREASES BELOW 275 GPM,-

!
-THE._ LOW: FLOW ANNUNCIATOR WILL* ACTUATE. Li

ATTEMPTINGLTO RESTART:THE PUMP WILL-NOT'CAUSE.THE,
BREAKER.TO CYCLE.:

' 1
l

REMOVAL OF THE MALFUNCTION WILL RESTORE NORMAL OPERATION-OF THE PUMP. .4

,

CONTROL-ROOM INDICATIONS::

RWCU SYSTEM FLOWS

; RWCU fiYSTEM TEMP 5RATURES |
a

-!

ANNUNCIATORS:
.

CLEANUP AUX PUMP 'CRP 904iA2
TRIPPED BY OVLD (8-3)-;

1

i
CLEANUP SYSTEM CRP 904 A2 -!LO FLOW (2-2)- '

'

,

REF: P&ID :29130
,

CWD 682;,

f OP 303 is

,
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CUO3 R'.1CU DEMIN RESIN' DEPLETION. .i

VARIABLE (1002.= COMPLETE DEPLETION) <

A ERMCU DEMIN A: DEPLETION.

B- ;RWOU DEMIN:B= DEPLETION

C- - RWCU DEMIN-C: DEPLETION

TYPE: GENERIC, VARIABLE (100N?= COMPLETE DEPLETION) |

CAUSE:= 0LD< RESIN.

PLANT "

STATUS:- 1005 POWER. :(

EFFECTS: THE DEMINERALIZER' RESIN WILL NO.LONGERJPERFORM EFFICIENT ^
ION EXCHANGE. 'AT -1005. SEVERITY. EFFLUENT CONDUCTIVITY
WILL' INCREASE;TO INFLUENT CONDUCTIVITY..:AS. EFFLUENT .
CONDUCTIVITY. INCREASES. ~ABOVE' O.1 MICROMHOS/SQ CM,'THE ;
CLEANUP HIGH CONDUCTIVITY ANNUNCIATOR WILL ACTUATE.

-REACTOR WATER CONDUCTIVITY WILL BEGIN1 INCREASING DUE
TO; THE EUILDUP' OFE NORMAL . CORROSION 1 PRODUCTS ; AND WILL

c
STABILIZE ~AT A HIGHER VALUE WHICH IS~A' FUNCTION OF-THE v
OVERALL EFFICIENCY' OF THE CLEANUP: SYSTEM. - IF INFLUENT- -"

CONDUCTIVITY EXCEEDS <O.5:HICROMHOS/SQ CM,-THE~ REACTOR ~
.

WATER HI CONDUCTIVITY ANNUNCIATOR.WILL ACTUATE. AT :!
2.0 MICROMHOS/SQ CM, THE REACTOR WATER HI HI. CONDUCTIVITY
ANNUNCIATOR WILL' ACTUATE. >

REMOVAL: OF THIS MALFUNCTION AND ; REMOVAL.E OF THE DEMIN-
FROM SERVICE, USING REMOTEJFUNCTION-CUR 04, WILL i

RESTORE THE RESIN TO ITS NORMAL -ION EXCHANGE kcFICIENCY. 1

CONTROL ROOM INDICATION: '

,

RWCU SYSTEM CONDUCTIVITY'
:

ANNUNCIATORS:
1

CLEANUP.$YnTEM CRP 904 A2
HI CONDUCTIVITY- (5-1)

,

REACTOR WATER CRP 904 A2
CONDUCTIVITY HIGH HIGH (9-4)'

i

B-C -- SIMILAR TO MALE A.

REF: P&ID 29130
CWD 614
OP 303

___ __________u. _. ._. _ _ . _ ._, _. . _ . . , _
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RWCU-SYSTEM LEAK' UPSTREAM OF REGEN HX

VARIABLE-(100% : 500 GPM)

- RWCU-INFLUENT LEAK AT INLET..TO REGEN HX
. TYPE: SPECIFIC,' VARIABLE-(1005-= 500 GPM)

CAUSE: PIPELBREAK-AT= INFLUENT INLET TO-REGEN HX
- PLANTL

.
-

STATUS:. 1005 POWER -

EFFECTS:
THE LEAKING- WATER WILL FLASH TO STEAM = AS IT IS J REDUCED
TO ATMOSPHERIC PRESSURE. - :THE TEMPERATURE IN THE: RWCU'
HX ROOM WILL. INCREASE RAPIDLY.- ;

AS.THE ROOM TEMPERATURE-
"

EXCEEDS;115 DEG, THE:-STEAM LEAK: ANNUNCIATOR WILL-
ACTUATE. THE' ROOM; TEMPERATURE MAY BE OBSERVED =ON

!

PANEL 921.
INCREASED HEAT. LOAD AND PROPAGATION OF- - i

ACTIVITY-WILL BE SEEN IN REACTOR BUILDING HVAC.:- THE
LEAKAGE WILL APPEAR IN;THE REACTOR BUILDING FLOOR DRAIN
SUMP.

THE LEAK RATE IS SMALL-COMPARED WITHTTHEoINLET PIPE
.

.
.

. :
!

SIZE AND WILL.NOT VISIBLY' AFFECT THE RWCULINLETPRESSURE.
IF THE INLET FROM..THE' REACTOR' VESSEL ~

kkP{gATEgg }gLgggN WMPEWoTO%%WMRECTtY
,

FROM THIS MALFUNCTION. ' ,

i

REMOVAL OF'THISlMALFUNCTION WILL,STOP THE LEAK.

CONTROL ROOM INDICATIONSi

RWCU REGEN HX ROOM TEMPERATURE.

REACTOR BUILDING FLOOR DRAIN SUMP' LEVEL

ANNUNCIATORS:

i
STEAM LEAK' AREAS CRP 903'A2HI TEMP (9-2)

REF: 'P&ID 29130
CWD 614
OP. 303

..
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CUO5 RWCU NON-REGEN HX TUBE LEAK

|

LYARIABLE (1002 = 100 GPM)
~

--RWCULNRHX TUBE LEAK t

TYPE: ' SPECIFIC, VARIhBLE (100% =1100 GPH)- ~!

CAUSE: TUBE EROSION AT INLET TUBE SHEET-
'

PLANT
STATUS: 1100% POWER

,

1

EFFECTS: WATER WILL FLOW: FROM -THE RWCU INLET . INTO THE RBCCW-
SYSTEM.

LEVEL 11N THE RBCCW' EXPANSION TANK WILL INCREASE, '

ACTUATING THE HIGHKLEVEL ANNUNCIATOR AND THEN-
OVERFLOWING TO THE REACTOR BUILDING FLOOR DRAIN SUMP B.-
_THE LEAK WILL:CAUSE-INCREASED ACTIVITY IN THE RBCCW

' SYSTEM.- i

],.

THE ~ LEAK : WILL ALSO CAUSE MORE 'I' ''.UENT FLOW THROUGH-

THE REGENERATIVE HEATLEXCHANGEF3 #HICH WILL RESULT IN '

HIGHER INFLUENT FLOW-THROUGH'TH; REGENERATIVE HX.WHICH I

WILL] RESULT IN HIGHER INLET -TEMPERATURE TOfTHE NON-REGEN 'I
HX . '

.. 't
IF THE SYSTEM IS ISOLA"2D, THE' PIPING UPSTREAM OF.THE| r'

-

FILTER WILL THENLDEPRUSSURIZE RAPIDLYJTO-RBCCW SYSTEM ,

PRESSURE.
|

REMOVAL'OF THIS' MALFUNCTION WILL STOP'THE-LEAK. |
!

CONTROL'RGOM INDICATIONS * l

4

RWCU SYSTEM' TEMPERATURES
.

!

RBCCW SYSTEM TEMPERATURES

RBCCW~ ACTIVITY
REACTOR BUILDING FLOOR DRAIN SUMP'B LEVEL

ANNUNCIATORS:

REACTOR' BUILDING. CRP 906 (A2-1)
COOLING WATER SURGE (9-3)
TANK LEVEL HIGH. '

CLEANUP'NON REGEN HX OUT~ CRP 904 (A2) .

HI TEMPERATURE- J( 8-1 )' l

CLEANUP-SYSTEM CRP 904 (A2)
LO' FLOW (222).

',

.

, . . . - - - - . = = _ . .- .. . .. .-.
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CLEANUP PUMPS DISCH- CRP.904-(A2)
*

LO PRESSURE: (7.-2)
REF: P&ID 29130 'i

~CWD 614
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CUO6 RWCU PCV CONTROLLER FAILURE _ <

VARIABLEf(0-1002-VALVE < POSITION)-

- RWCU-PCV 1-CU-10 CONTROLLER FALURE

TYPE: SPECIFIC, VARIABLE-(0-100% VALVE POSITION) !

CAUSE: E/P CONVERTER FAILURE '

,

PLANT
STATUS: 1002 POWER

EFFECTS: PRESSURE CONTROL VALVE 1-CU-10- WILL GO TO THE -. INSTRUCTOR' f
-

SPECIFIED POSITION. <

IF THE VALVE- OPENS FROM ITS NORMAL POSITION, .RWCU SYSTEM
i

PRESSURE WILL- INCREASE AS'SEEN ON THE PRESSURE CONTROLLER' !

AND PUMP DISCHARGE PRESSURE. SYSTEM FLOW WILL INCREASE.

lHEN PRESSURE EXCEEDS 140.. PSIG , THE RWCUTSYSTEM-WILL I
ISOLATE. THE PUMPS WILL-TRIP AS THE ISOLATION VALVES '

CLOSE.-

IF THE. VALVE CLOSES FROM'ITS NORMAL' POSITION, RWCU-2

SYSTEM PRESSURE WILL DECREASE..: SYSTEM: FLOW WILL'
DECREASE. 'SINCE.THE FLOW CONTROLLER?IS NORMALLY'

.

'

IN MANUAL, PUMP SUCTION PRESSURE'MA'! DECREASE BELOW
<

10'PSIG; CAUSING THEJPUMPScTO TRIP /.ND THE LOWDSUCTION
:|

PRESSURE ANNUNCIATOR 1TO ACTUATE. . DRESSURE'WILL THEN '

INCREASE AND THE. SYSTEM WILL-ISOLATE AS ABOVE.1 i

REMOVAL OF~THIS MALFUNCTION.WILL nLLOW THEtVALVE TO '

RETURN TO POSITION DEMANDED BY THE. PRESSURE CONTROLLER
OUTPUT.

. ,

COdTROL ROOM INDICATIONS:-
,

RWCU SYSTEM-FLOW
;

RWCU. SYSTEM TEMPERATURES

RWCU SYSTEM. PRESSURE
,
,

ANNUNCIATORS:

CLEANUP PRESS REG STATION CRP 904'A2
OUT HI PRESSURE (9-1)

-

CLEANUP PUMP CRP 904 A2 '

SUCTION PRESS LOW (5-2) 1
l
j
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CUO7' RWCU REJECT FLOW CONTROLLER FAILURE
.

VARIABLE (0-1005 VALVE POSITION)'
>

!

--RWCU. REJECT' VALVE CONTRO'LLER FAILURE3

< . - -- luTYPE:' ;-SPECIFIC,:gVARIABLE:(0-1002: VALVE POSITION) 1

CAU'SE:- E/P CONVERTER FAILURE 1
d

' '
. .

,

'PLANTJ
|STATUS:

, .
100% POWER

-
.

.
. . - ..- .

. <l. EFFECTS: .THE VALVE WILLuGO TO'THE INSTRUCTOR-.SPECIFIED; POSITION'
.

-

. o
REJECT FLOW!WILL BE INDICATED.' -- THE RWCU SYSTEM MAY- !
ISOLATE n 00Ef TO ; HIGH oTEMPERATURED LEAVING'~ THE - NON-REGEN, ' ,

|.

HX.- * fj
IF~THE: SYSTEM PRESSURE:" UPSTREAM OF.THE REJECT FLOW

. CONTROL; VALVE DECREASES TO.LESS1THAN-5.PSIG, THE VALVE
WILL CLOSE-UNTIL PRESSURE INCREAGES.'- .IT WILLcTHEN :
RE-OPEN,AND WILL OSCILLATEiAS' PRESSURE CYCLES ABOUT
THE 5 PSIG=SETPOINT.

REMOVAL OF THIS . MALFUNCTION WILL RESTORE -NORMAL a
OPERATION'OFJTHE REJECT" FLOW, CONTROL VALVE.- t

CONTROL ROOM'INDICATIONSh'

- RWCU SYSTEM FLOWS'
- . . i

RWCU SYSTEM TEMPERATURES
J .;

RWCU SYSTEM / PRESSURES'
' '

-ANNUNCIATORS:'
3

CLEANUP PUMP CRP 904 A2 -j
'

SUCTION PRESSURE LOW- ' (5-2) "

CLEANUP NON REGEN HX OUT CRP 904 A2~L

HI TEMPERATURE- (8-1),

, .
.

.REF:' P&IO 29130
OP. .303

i
GEK1 -9537A
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I f
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CUO8 RWCU~ ISOLATION VALVEL1-CU-28 BINDS ~

VARIABLE?(0-1005 VALVE POSITION)
l--RWCU; RETURN VALVE 1-CU-28 BINDSJ 'n

TYPE:L SPECIFIC, VARIABLE:-(0-1005 VALVE POSITION)

CAUSE: MECHANICALiBINDING OF; VALVE OPERATOR.

PLANT .

,

STATUS: ANY
;

EFFECTS: WHILE THE OUT80ARDEINLETTISOLATIONEVALVE IS OPERATING,
<EITHER DUE'TO: MANUAL,OR: AUTOMATIC CONTROL SIGNALS,=.-THE
VALVE MOTORESUPPLY BREAKER WILL TRIP"DUE"TO OVERLOAD *

WHEN'THE VALVE PASSESLTHROUGH THE' INSTRUCTOR-SPECIFIED.
POSITION. .THE LOSS OF-POWER:WILL BE SEEN BY LOSS OF

~

=THE' VALVE POSITION INDICATING' LIGHTS. ALL CLEANUP
PUMPS WILL' TRIP WHEN THIS' CONTROL / POWER IS LOST,- EVEN-
THOUGH THE VALVE'IS NOT FULLYECLOSED.-

K
REMOVAL' OF LTHIS MALFUNCTION ' AND RESET: OF10VERCURRENT

~

WITK'REMOTELFUNCTION EDR17 WILL RESTORE POWER:TOtTHE-

VALV6. IT:WILLiREMAINEAT ITS CURRENT:POSITIONhuNTIL y
ORDERJD EITHER OPEN OR CLOSED. THIS MAY;CAUSEt LOWER- '

.THAN NORMAL-SYSTEM = FLOW.-

= CONTROL 1N>>4. INDICATIONS:

' VALVE POSITION. INDICATING: LIGHTS'

RWCU SYSTEM FLOW

RWCU. SYSTEM-PRESSURE:

1

REF: P4ID 29130 '

CWD- - 684 !
>

OP 303 j
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'CUO9 LOSS OF MAIN RWCU PUMP BREAKER CONTROL POWER-

A- RWCU RECIRC PUMP A LOSS ~0F CONTROL POWER *-

i
B RWCU RECIRC PUMP'B LOSS:OF CONTROL POWER- !

-

TYPE: GENERIC
't

CAUSE:- BLOWN' FUSES =
--;

PLANT: '

STATUS:; '10us POWER

EFFECTS: BOTH INDICATING LIGHTS 2WILL" GO OUT AND. THE: PUMP TRIP
ANNUNCIATOR.WILL' ACTUATE, EVEN IF NOT. RUNNING. IF i
RUNNING,~.THE PUMP WILL CONTINUE TO RUN AND WILL-NOTL >

TRIP. IF.THE PUMP TRIP: MALFUNCTION CUO1 IS ACTIVATED, ,

THE OVERCURRENT' CONDITION WILL BE SEEN ON.THE.4KV BUS -

WHICH WILL TRIP.. IF THE PUMP IS NOT RUNNINGi'IT WILL
NOT START. *

'

1

REMOVAL OF THIS. MALFUNCTION.WILL RESTORE CONTROL POWER- ;
AND NORMAL OPERATION.0FJTHE' PUMP. '

CONTROL ROOM INDICATIONS: }
L PUMP INDICATING LIGHTS

>

PUMP-DISCHARGE PRESSURE

ANNUNCIATORS:

CLEANUP-PUMP "A" CRP1904 A2
TRIPPED BY;OVLD (1-3) |

B -- SIMILAR TO MALF A. 't

V '

[ REF. 'P&ID 29130
CWD' 680 j3

*

,
OP . 303

1

!

<

)

!
5

.-4

1
. _ _ _ . - .. . . _ _ . . ._- . . . . _ _ . . ~ . . _ . . - _ _ _ . - . . . . _ _ _ . _ _ . ,
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CU10 LOSS OF' AUX RWCU JMP BREdKER CONTROL POWER
'

- RWCU-AUX PUMP' LOSS 0F, CONTROL-POWER

TYPE: ~SPECIFI'

CAUSE:i BLOWNiFUSES
' '

PLANT
ISTATUS: STARTUP js

-EFFECTS: BOTH . INDICATING :-LIGHTS WILL GO - OUT. IF RUNNING,JTHE' |
PUMP WILL CONTINUE TO'RUN.1 IT WILL NOT TRIP DUE TO A' ' l
MANUAL - TRIP SIGNAL- OR - ANYn AUTOMATIC TRIP SIGNAL EXCEPT-- ti
FOR-AN OVERCURRENT- SUCH AS MALFUNCTION CUO2. -IF THE

-

'j
.PUMP-IS NOT_ RUNNING, ITECAN NOT BE STARTED.- '

<

REMOVAL-OF THIS~ MALFUNCTION WILL= RESTORE CONTROL POWER
';

AND NORMAL' OPERATION.0F THE PUMP. "

i
CONTROL ROOM' INDICATIONS:L |

PUMP INDICATING LIGHTS

RWCU SYSTEM PRESSURES
i

RWCU SYSTEM FLOWS j
REF: P&ID 29130

.
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CWO1 CIRC WATER PUMP-TRIP

A. - CIRC. WATER PUMP A TRIP l
- :

B- - CIRC WATER-PUMP B-TRIP. )
C' - CIRC WATER' PUMP C TRIP

. . 1
D- - CIRC -WATER PUMP. D: TRIP )

TYPE: ' GENERIC

CAUSE: OVERCURRENT RELAY TRIP (50)
.

PLANT
STATUS: :1 0 0 5 P O W E R .

,

~ EFFECTS: . LTHEL PUMP WILL LiMMEDIATELYc! IND'ICATEC TRIPPED. . MOTOR L AMPS I

WILL SPIKE THEN DECREASELIMMEDIATELY.TO ZERO. CONDENSER ,

INLET VALVE : V4-1 A' WILL CLOSE. : sCONDENSER VACUUM WILL
DECREASE.

=,

THE1 SEVERITY OFf THE. VACUUMLDECREASE zIS DEPENDANT; ON CR
INLET TEMPERATURE,.AND ,THE10PERATING-PUMP COMBINATION. ;

.VACUUN CANLBE MONITORED ON:CRP.907 RECORDERS:PR-1-1A.&. I
-1B,.AND'PI-1-3. IF ACTIVE'WHEN STARTINGLTHELPUMP, THE' <

PUMP'WILL START'AND'IMMEDIATELYJTRIP.- ,

|~
' <

REMOVAL OF THIS ' MALFUNCTION WILL RESET = THE RELAY ~ ::
PROTECTION. '

CONTROL ROOM INDICATIONS:- I
.i

L CW PUMP A' INDICATION'

CW PUMP A CURRENT ~ INDICATION
!

CW PUMP A DISCHARGE VALVE.(V4-1A) CLOSING' '

CONDENSER VACUUM.
1

ANNUNCIATORS:.<

CIRCULATING WATER PUMP A CRP 906 A2-1 l'OVERLOAD OR' TRIP- -(5-1)
B-D-- SIMILAR'TO MALF. A.

. .
a

iREF: P&ID'26015'
CWD 140,163

:

OP 323
i

i
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TRAVEL'NG SCREEN FOULINGCWO2 I

|

VARIABLE-|(1005 = 30" LEVEL-DIFFERENCE) .

- A' - INT 4KE SCREEN =A' FOULING
,

B= --INTAKE SCREENKB FOULING..

C -INTAKE = SCREEN'C' FOULING
!

,

D INTAKE' SCREEN-D: FOULING-
,

.. 'E -(INTAKE SCREEN'E FOULING

TYPE: ' GENERIC, VARIABLE (1005:='30" LEVEL ^ DIFFERENCE) i

CAUSE: -DEBRIS IN CW INTAKE

PLANT.
STATUS: 1005 POWER

EFFECTS: A -- THE DIFFERENTIAL-LEVEL INDICATION WIi.L~IMMEDIdTELY :
-

BEGIN~TO' INCREASE. SCREEN WASH WILL HAVE NO EFFECT
ON' THE RATE' AT 'WHICH!~THE- SCREEN- DIFF._ LEVEL
INCREASES. Al 10" DIFF-.' LEVEL THE. HIGH: D/P LIGHT7

-

WILL: LITE AND THE INTAKE' TROUBLE ANNUNCIATORLWILL ;
ALARM. 'AT:30" DIFFERENTIAL LEVEL,.THE "A" CW PUMP--

MAY BE MANUALLY TRIPPED. AFTER THE CW PUMP' TRIP,
THE .DIFF LEVEL WILL ~ SLOWLY; DECREASE BACK ~TOWARDS'O.-
IF THE.CW PUMPL"A" IS-RESTARTED, THE DIFF. LEVEL j

WILL AGAIN INCREASE 1AS A. FUNCTION'OF FLOW OUT OF_
THE SUCTION BAY. ;

4

CONTROL ROOM INDICATIONS:

; SCREEN HIGH D/P AMDER LIGHT (AT 10"_)-
~

I!
. - i

( SCREEN BAY WATER DIFF INDICATOR'-(0-60")-

ANNUNCIATORS:

k
INTAKE .CRP 906 A2-2
TROUBLE (6-6)'

.

?

B-E -- SIMILAR TO MALF. A EXCEPT:

E - DECREASES MORE SLOWLY SINCE FLOW'OUT-
.(SW ONLY) IS MUCH LESS. SW PUMPS MAY CAVITATE, 1
DEPENDING ON FLOW FROM SW AND ESW PUMPS, BUT WILL

.

NOT TRIP. 1

B & C - DECREASE MORE RAPIDLY DUE TO THE EFFECT-OF
ANY OPERATING SW PUMP. SW PUMPS MAY

CAVITATE BUT WILL NOT TRIP-

_ _ - _ __ _ . . - . . . - - _ _ - .-.
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CWO4- MAIN CONDENSER.~fUBE. RUPTURE

VARIABLE'(100% :--100 GPM)

AU - CONDENSER'A TUBE RUPTURE |

c B - CONDENSER B-TUBE RUPTURE
L

C - CONDENSER C TUBE RUPTURE- '

D - CONDENSER D' TUBE' RUPTURE

TYPE: GENERIC, VARIABLE (100%'=1100 GPM)

=CAUSE: TUBE FAILURE

PLANT
STATUS: 1005 POWER *

7

EFFECTS: CONDENSER HOTWELL CONDUCTIVITY FROM ITHE AFFECTED '

AREA WILL ' RAPIDLY . BE -- PEGGED HIGH' .THE' ' INTRUSION WILL-.

PROMPTLY PROPAGATE THRU .TO THE: CONDENSATE' AND FEEDWATER
SYSTEMS.

-

DEPENDING ON THE CONDITION OF.' THE- FEEDWAT3R '

DEMINERALIZERS, THE CONDUCTIVITYJ- MAY PROPAGATE.. TO - THE
VESSEL AND RWCU' SYSTEM.

'<

, ,

t

( CONTROL ROOM INDICATIONS:

CONDENSERS HOTWELL CONDUCTIVITY- E

CONDENSATE PUMP,DISCH CONDUCTIVITY

BOOSTER PUMP DISCH CONDUCTIVITYt

FEEDWATER CONDUCTIVITY

REACTOR-WATER CONDUCTIVITY,

RWCU EFFLUENT CONDUCTIVITY

'ANNUNCIATORS:-

. CONDENSER HOTWELL- CRP 906 A1-1|

CONDUCTIVITY HIGr: (1-1): 1

CONDENSATE' PUMP CRP 906 A1-2
. DISCHARGE CONDUCTIVITY (5-7)' i

HIGH 1

CONDENSATE PUMP CRP 906 A1-2
DISCHARGE CONDUCTIVITY (6-7)

( HIGH-HIGH 15

>
___ . _ _ _ _ _ _ _ _ _._. . . _ _ - . _ . _ . . _ _. ._. _ . . _ . . , . . . . _ . . . . _ ,
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,

BOOSTER PUMP :CRP-908 A1-2
: DISCHARGE CONDUCTIV'ITY (6-7),

4

HIGH (CRP 905)7

~ BOOSTER. PUMP- CRP 908 A1-2
DISCHARGE CONDUCTIVITY (7-8)= ]6

-HIGH-(CRP 931)'

hkkbHkhGkhbNDUCTIV'ITY (hbh)'
~

HIGH-HIGH (CRP 931)

BOOSTER PUMP- CRP'908:A1-2
. DISCHARGE,CONDUCTIVITYL (6-8) 1
HIGH-HIGH (CRP 9,05);

CONDENSATE CRP 906 (14B)'A2-1 ;
DEMINERALIZER TROUBLE (4-3) |

'FEEDWATER CRP-907'A1-2 144I COND .'2 -(3-7) i

CLEANUP SYSTEM CRP 904 A2
HI CONDUCTIVITY (5-1) j

, .

REACTOR; WATER CRP 904-A2 ]CONDUCTIVITY HIGH-HIGH. -(9-4)
,

ISOLATION OF THE WATERBOX -WILL RESULT IN' STOPPAGELOF ALL'
.- .

t

SALT WATER LEAKAGE.- REMOVALEOF THE HALFUNCTION WILL4 !

,

REMOVE THE TUBE LEAK, BUTiNOT THE CONDUCTIVITY. THE i

CONDUCTIVITY MUSTEBE REMOVED BY.THE;DEMINERALIZERS'. i

',,B-D SIMILAR TO MALF. AL.' y- a
'

REF: P&ID 26015,26013 ,

OP 515
OP 323
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CWO6- ; LOSS OF VACUUM PRIMING
'

- LOSS OF VACUUM: PRIMING

TYPE: ' SPECIFIC '

1
CAUSE:' BOTH- VACUUM' PR MING PUMPS' TRIPPED l

=

' PLANT;
STATUS: 100% POWER',

EFFECTS: PRIMING TANK VACUUM:WILL SLOWLY. DECREASE.- ' AS . TANK'
VACUUM DECREASES, LEVEL-IN ALL CONDENSER: WATER BOXES

, WILL DECREASE. . CIRCULATING WATERLPUMP-DISCHARGE:
PRESSURES:WILL INCREASE,' FLOWS WILL DECREASE,oAND-
MOTOR AMPS:WILL-INCREASE IN ACCORDANCE WITH THE-PUMP
CURVES'.. THE REDUCED FLOW-THROUGH THE CONDENSERSs WILL
CAUSEEVACUUM TO L DECREASE : AND CIRCULATING WATER OUTLET
TEMPERATURES-TO-INCREASE.; . THEL TURBINE *tAY: TRIP LDUE -
'TO THE LOSS OF VACUUM.- )

IFLANY CIRCULATING WATER PUMP DISCHARGE PRESSURE'
EXCEEDS ~13 PSIG=FOR MORE.THAN:10.5" SECONDS..THAT' PUMP-

s

WILL STOP'AND ITS-DISCHARGE VALVELWILL1CLOSE. -

'

-REMOVAL OF.THIS: MALFUNCTION WILL RESTORELNORMAL
'

OPERATION OF THE-VACUUM-PRIMING' PUMPS..,

-CONTROL ROOM INDICATIONS:,
a,

CIRCULATING WATER TEMPERATURES
,

' CIRCULATING WATER-PUMPfCURRENT

MAIN CONDENSER VACUUM

PPC CONDENSER CLEANLINESS CALCULATIONS ,
l

L CONTROL ROOM ANNUNCIATORS:.

! ' CIRCULATING WATER-PUMP CRP 906 A2-1*
DISCHARGE PRESSURE -(6-1/6-4)'

REF:: 'P&ID 26019
CWD 144
OP 323, 507A

V
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CWO7- MAIN CONDENSER TUBE SHEET FOULING
,

VARIABLE (100% = COMPLETE BLOCKAGE)- )

' .\A~ ~ CONDENSER;A TUBE FOULINGT

B- - CONDENSER:B TUBE FOULING- 'i

C CONDENSER C-TUBE FOULING-

D+ - CONDENSER D TUBEJFOULINGL

TYPE: GENERIC, VARIABLE (1002'a-COMPLETE' BLOCKAGE) J
d~CAUSE: MARINC GROWTH. '

PLANT-
'

aSTATUS: 100% POWER 1-

EFFECTS: A -- FLOW THRU THE WATER BOX WILL: STOP. CONDENSER'VAOUUM- j
WILL DECREASE. CW PUMP A AMPS WILL; INCREASE. 'THE
PUMP : WILL STOP 10.5 SECONDS? AFTER- THE ^ DISCHARGE
PRESSURE 5 EXCEEDS 131PSIG,. AND THEECONDENSER. INLET ;

-VALVE ~WILL~CLOSE. '

!

DEACTIVATING.THE' MALFUNCTION, RESTORES THE TUBE' SHEET TO
NORMAL. LESSER SEVERITIES WILL REDUCE CW FLOW i

-

,

BYJTHE SPECIFIEDcSEVERITYEAND PUMP' RESPONSE WILL I
BE--IN'ACCORDANCE WITH APPROPRIATELPERFORMANCE.
CURVES.

CONTROL ROOM INDICATIONS:

CW PUMP A AMPS
L

CONDENSER VACUUM INDICATION

CW OUTLET TEMPERATURES j

PPC CONDENSER CLEANLINESS CALCULATIONS
1-

ANUNCIATORS:
.e

CIRCULATING WATER PUMP A CRP:906:A2-1
PUMP'A DISCH PRESS (6 1)!
B-D -- SIMILAR TO MALF. A. *

REF: P&ID'26015
CWD- 140
OP 323, 507A

"
,

.
.
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i. CWO8 'CW PUMP DISCHARGE VALVE BINDS >

.

!

fvARIABLE (0-1002 VALVE POSITION). '

A - CW PUMP A.DISCHG VALVE. BINDS--

B - CW PUMP-B.DISCHG_ VALVE BINDS' .'
C CW PUMP C DISCHG VALVE BINDS-

i

D' '- CW PUMP:D DISCHG-VALVE BINDS-
.

~ .i

TYPE: , GENERIC,. VARIABLE-(0-1005 VALVES POSITION)'

CAUSE: VALVE BINDING.RESULTS IN; THERMAL OVERLOAD (49)~-

i
PLANT
STATUS: -ANY

EFFECTS: A -- WHEN THE CONDENSER A INLET VALVE. OPERATES THROUGH
THE SPECIFIED< POSITION, IT WILL BIND AND TRIP ON-
THERMAL OVERLOAD. THE' VALVE -WILL STOP' AT ITS-

PRESENT POSITION:AND'THE INDICATING LIGHTS WILL GO
OUT.

IF THE' VALVE POSITION IS LESS THAN 20% 'OPEN, >

SUBSEQUENT PUMP i START.. SIGNALS WILL'NOTESTART THE
'

CIRC WATER PUMP. ,

IF THE VALVE POSITIONcIS'' GREATER THAN OR EQUAL TO
'

20sLOPEN. THE, CIRC WATER PUMP WILL START NORMALLY, a
BUT FLOW WILL BE LOWER-.THAN NORMAL AND' MOTOR CURRENT.-

WILL BE LOWER THAN NORMAL, IN'ACCORDANCE WITH THE
PUMP CURVE. IF DISCHARGE PRESSURE REMAINS ABOVE 13 !

- PSIG FOR MORE THAN 10.5- SECONDS ~,: THE- PUMP WILL STOP, !
BUT"THE DISCHARGE VALVE WILL-NOT OPERATE. THELPUMP) |

-

MAY BE' RESTARTED, BUT IT WILL STOP AGAIN.

REMOVAL OF THIS MALFUNCTIONtAND RESET OF THE OVER-
CURRENT DEVICE WITH REMOTE FUNCTION EDR17 'WILL RESET.
THE OVERLOAD AND RESTORE - NORMAL OPERATION OF .THE

-VALVE. THE VALVE WILL. REMAIN' ~ AT ITS PRESENT
i. POSITION UNTIL THE PUMP CONTROL' SWITCH IS PLACED IN

THE STOP OR START POSITION, AT WHICH TIME THE VALVE 1,

WILL"CLOSE OR OPEN, RESPECTIVELY.- '-

CONTROL ROOM INDICATIONS:
4

V4-1A INDICATION

CW PUMP A AMPS
3

CW OUTLET TEMPERATURES
:

I

_ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ -_ . _ _ _ . - _ _ _ . - . . . - - , . _ .[..<*. 4..~-_ww. m ___.o- - .. , , , , _ . _ . - . , . . , , + a .c._-.. .. . . .. . . .-.- _ -
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' CONTROL-ROOM ANNUNCIATORS:
4

NONE
,o,
j

-!B-D- SIMILAR TO MALF A f

: REF: CWD 163
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CW10 MAIN CONDENSER CW OUTLET VALVE BINDS

VARIABLE (0-1005 VALVE POSITION)'
i

A - CONDENSER A OUTLET VALVE BINDS

! B - CONDENSER B OUTLET' VALVE BINDS

C - CONDENSER C OUTLET VALVE BINDSo

D - CONDENSER D OUTLET VALVE BINDS
t

TYPE: GENERIC, VARIABLE (0-1005 VALVE POSITION) |

:
CAUSE: VALVE BINDS, RESULTS IN THERMAL OVERLOAD !

!

PLANT '

STATUS: ANY |

EFFECTS: A -- WHEN THE CONDENSER A OUTLET VALVE OPERATES THROUGH
THE SPECIFIED POSITION, IT WILL BIND AND TRIP ON
THERMAL OVERLOAD. THE ' VALVE WILL STOP AT . ITS
PRESENT POSITION AND THE' INDICATING LIGHTS WILL GO

,

OUT..

'iF OPERATING IN REtv;NSE TO BACKWASHING SELECTION, '
,

'

THE VALVE . SEQUENCING. WILL STOP IF THE VALVE FAILS
TO REACH THE REQUIRED FULL TRAVEL POSITION. '

.

'
~

IF THE VALVE IS NOT FULLY OPEN, LTHE INLET VALVE
WILL NOT OPEN AND THE CW PUMP.WILL NOT START.

REMOVAL OF THIS-MALFUNCTION AND RESET OF THE OVER- $
-

CURRENT DEVICE WITH REMOTE FUNCTION EDR17 WILL RESET :
THE OVERLOAD AND ALLOW THE VALVE TO TRAVEL TO ITSL
ORDERED POSITION.

CONTROL ROOM INDICATION: i

V4-4A INDICATION
!
#

CW TEMPERATURES

.f
B-D SAME EFFECT AS FOR A;

REF: P&ID 20015
CWD 164,166.
OP 323

i

!

,

k
i

I

_ - - . - _. _ _ _ _ _ _ _ . . _ _ . _ . . . - . . _ _ , , . . _ . . . - . _ . . , _ . _ . . , . . . _ . . . _ , , _ . . . . . . , . . _ _ _ _ . , _ _ . . _ . _ _ . _ . , , , - _ . . - , _ _ , . . . . . . ~ . , ,
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CW11 MAIN CONDENSER CW X-CONN VALVE BINDS
|

VARIABLE (0-1005 VALVE POSITION)
,

|- A - CW INLET X-CONN VALVE 2A SINDS
|

B - CW OUTLET X-CONN VALVE 3A BINDS

C - CW INLET X-CONN VALVE 25 BINDS ;

I

[ D - CW OUTLET X-CONN VALVE 38 BINDS :

TYPE: GENERIC. VARIABLE (0-1005 VALVE POSITION)
'

CAUSE: VALVE SINDS, CAUSING THERMAL OVERLOAD (49)
]

PLANT
STATUS: 752 POWER, SECURING THE A CW PUMP +

'
,

EFFECTS: A -- WHEN THE VALVE OPERATES THROUGH THE SPECIFIED
POSITION, IT WILL BIND AND TRIP ON THERMAL OVERLOAD.
THE VALVE WILL REMAIN AT ITS PRESENT POSITION AND
THE INDICATING LIGHTS WILL GO OUT.

!
;

IF THE VALVE WAS OPERATING IN RESPONSE TO BACKWASH
'

SELECTION, VALVE SEQUENCING WILL STOP IF THE VALVE
FAILS TO REACH ITS REQUIRED FULL TRAVEL POSITION.- i

REMOVAL OF THIS MALFUNCTION AND RESET OF THE OVER- '

CURRENT DEVICE WITH REMOTE' FUNCTION EDR17 WILL RESET
THE OVERLOAD AND ALLOW THE VALVE TO-TRAVEL TO ?TS -

ORDERED POSITION'. r

| CONTROL ROOM INDICATION:

V4-2A INDICATION

CW TEMPERATURES I

B-D -- SIMILAR TO MALF. A.

REF: P&ID 26015
CWD 31001, SHEET 165
OP 323

i

.
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CW12 LOSS OF CW PUMP BREAKER CONTROL POWER

A -- CIRC PUMP A LOSS OF CONTROL POWER
i

| B - CIRC PUMP B LOSS OF' CONTROL POWER
|

~

i
| C - CIRC PUMP C LOSS OF . CONTROL POWER
| i

D. - CIRC.* UMP 0 LOSS OF CONTROL POWER

TYPE: GENERIC
3

CAUSE: BLOWN FUSE
.

PLANT
STATUS: 1004 POWER '

EFFECTS: A - CW Pump A ON AND OFF INDICATION WILL 30TH BE OUT.
,

IT WILL NOT BE POSSIBLE TO START OR STOP THE PUMP
FROM-CRP 906. IFLMALFUNCTION CWO1 IS ACTIVE
CONCURRENYLY THE BREAKER WILL NOT. TRIP AS A RESULT, '

AND.THE OV.iRCURRENT WILL BE SEEN ON THE BUS. THE.
BREAKER WILL NOT TR7P DUE;TO ANY AUTOMATIC TRIP.

1

CONTROL ROOM INDICATIONS: !
;

CW PUMP A INDICATION
?

CW PUMP A AMP INDICATION ]
L DEACTIVATING HALFUNCTION'WILL REPLACE THE BLOWN

FUSE AND RESTC>RE INDICATION AND OPERATION TO !

NORMAL.
.

B-D -- SIMIL4R TO MALF. A.,

|
1 REF: CWD 140 *

t

I
,

!

.

4

:

i
_1 . . _ _ . _ _ _ _ . _ . . _ . . . _ . . . _ _ . . . _ _ _ _ . _ _ . . - _ , _ _ _ . . _ . . ~ . , . . _ . _ . . . . . . . . _ . _ . _ . . . . . . _ . .
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ED01 LOSS OF EMERGENCY STATION SERVICE TRANSFORMER !

- E.S.S.T. TRIP

| TYPE: SPECIFIC

CAUSE: INTERNAL SHORT CIRCUIT.CAUSES ACTUATION OF THE FAULT

PLANT
STATUS: PRESSURE RELAY

,

EFFECTS: ANY

~ l
IF EITHER SIDE OF.THE E.S.S.T. IS' ENERGIZED, THE FAULT l
PRESSURE RELAY WILL CAUSR THE 86/50 LOCKOUT RELAY TO

~

TRIP AND THE ANNONCIATOR TO ACTUATE. THE PRIMARY SUPPLY
DISCONNECT AND THE SECONDARY OUTPUT BREAKER WILL.OPEN.

IF POWER WA6 BEING SUPPLIED. THROUGH THE-TRANSFORMER,
ALL SUPPLIED BUSES AND LOADS WILL BE DEENERGIZED. IF
THIS MALFUNCTION REMAINS-ACTIVE MOR THAN THREE'MOURS,
THE GAS TURBINE BATTERY WILL BE DEPLETED AND.IT WILL

,

NOT BE ABLE TO START.-
,

IF THE-TRANSFORMER IS NOT ENERGIZED, NC EFFECTS WILL BE
SEEN FROM THIS MALFUNCTION.

!
REMOVAL OF THIS MALFUNCTION WILL. RESET THE FAULT
PRESSURE TRIP RELAY AND ALLOW: NORMAL OPERATION OF
THE TRANSFORMER.

,

!

CONTROL ROOM INDICATIONS *
!

TRANSFORMER VOLTAGE AND CURRENT

ANNUNCIATORS:

EMER SS TRANSFORMER. CRP 908 A2-1
FAULT PRESSURE TRIP (4-2) I

GAS TURBINE CRP 908 A1-1
TROUBLE. (9-2)

.

27 KY LINE UNDERVOTAGE CRP 908 A2 -

(8-2)
REF: CWD 122

. OP 341
'

,

!

.

~s . ,,- , , , ,#,w.-. -,% . , . - , - , , , .. w.., .- -...m-,.-'+w e rw-.w-.-c- a-. -w . . --m-..+w- .ww--- - -r-w e - ---ww.---wm-*.,,.-- --+ - - , --- . -+- .
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E002 LOSS OF NORMAL STATION SERVICE TRANSFORMER

- N.S.S.T. TRIP

TYPE: SPECIFIC '

CAUSE: DIFFERENTIAL CURRENT TRIP

PLANT
STATUS: 1005 POWER

EFFECTS: THE GENERATOR LOCKOUT #1 AND #2 WILL TRIP AND THE
DIFFERENTIAL TRIP ANNUNCIATOR WILL ACTUATE. THE MAIN .

GENERATOR. BREAKERS ST AND ST AND THE GENERATOR, FIELD I
BREAKER WILL TRIP. THE 4 KV' BUSES WILL FAST TRANSFER TO I

THE R.S.S.T.

THE GENERATOR LOCKOUT WILL TRIP THE TURBINE-AND THE i
REACTOR WILL SCRAM. THE STATOR COOLING PUMPS TRIP. THE
BYPASS VALVES WILL OPEN TO CONTROL REACTOR PRESSURE ~.

'

IF TURBINE FIRST STAGE PRESSURE IS BELOW 454 LOAD,
REACTOR SCRAM WILL NOT OCCUR. '

,

IF THIS MALFUNCTION IS ACTIVATED WITH THE TRANSFORMER -
DEENERGIZED, NO EFFECTS WILL BE SEEN.

REMOVAL OF THIS MALFUNCTION WILL RESET THE DIFFERENTIAL' ;

CURRENT TRIP AND RESTORE NORMAL OPERATION OF THE
TRANSFORMER. '

s

CONTROL ROOM INDICATIONS:
,

"

GENERATOR LOCKOUT. RELAYS TRIP

TRANSFORMER VOLTAGE AND CURRENT

TRANSFER TO R.S.S.T.
;

ANNUNCIATORS:

,

NORM SS TRANSFORMER CRP 907'A2-1
DIFF CURRENT TRIP (3-2)

GENERATOR LOCKOUT RELAY NO. 1 CRP 907 A2
LOSS OF DC (9-1),

GENERATOR LOCKOUT RELAY NO. 2 CRP 907 A2
LOSS OF DC (9-2)

.

REF: CWD 230L
OP 340 - '

u ,.

U
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ED04 LOSS OF RESERVE STATION SERVICE TRANSFORMER

j!
l - R.S.S.T. TRIP

i
TYPc: SPECIFIC

,

CAUSE: OVERCURRENT TRIP
s

PLANT
STATUS: SHUTDOWN '

EFFECTS:' THE~ TRANSFORMER LOCKOUT WILL TRIP ISOLATING THE
TRANSFORMER AND RESULTING IN L.N.P. THE OVERCURRENT t

. ANNUNCIATOR WILL ACTUATE. THE DIESEL GENERATOR AND GAS '

TURBINE GENERATOR WILL START AND REENERGIZE THE
EMERGENCY BUSES.

I

IF THE MAIN ~TRANS IS SUPPLYING HOUSE LOADS THROUGH THE
N.S.S.T., THE ONLY EFFECT WILL BE ISOLATION OF THE
RSST.

'

REMOVAL OF THIS MALFUNCTION WILL RESET THE OVERCURRENT
TRIP DEVICE AND ALLOW THE LOCKOUT:TO BE RESET. *

CONTROL ROOM INDICATIONS:

TRANSFORMER LOCKOUT RELAY 86-2/ST1

TRANSFORMER VOLTAGE AND CURRENT
{ t

' DIESEL GENERATOR AUTO START
,

GAS TURBINE AUTO START

ANNUNCIATORS:
i

i RES SS TRANSFORMER CRP'908 A2-1
OVERCURRENT TRIP (3-4)
RES SS TRANSFORMER TRIP OR CRP'908 A2-2
LOSS OF DC CONTROL (3-5).
RES TRANSFORHER PRI TONE CRP 908 A2-1
TRANSFER TRIP RECD (9-3) ;

L RES TRANSFORMER BU TONE CRP 908 A2-1'

TRANSFER TRIP RECD (9-4) ,

'

REF:' CWD 226A
OP 341 5

- s
,
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EDOS LOSS OF 416D VOLT BUS

A 4KV bOS 14A FEEDER TRIP-

*

|
B 4KV BUS 148 FEEDER TRIP i

-

C 4KV BUS 14C FEEDER TRIP-

D 4KV BUS 14D FEEDER TRIP 1-

' E 4KV BUS 14E FEEDER TRIP-

4KV BUS 14F FEEDER TRIP. )F -

G - 4KV BUS'14G FEEDER TRIP

TYPE: GENERIC
<

.

CAUSE: SHORT CIRCUIT ON THE BUS

PLANT
'

STATUS: 1004 POWER

EFFECTS: A -- THE FEEDER BREAKER WILL-TRIP AND BUS 14A WILL BE
DEENERGIZED. ALL LOADS SUPPLIED FROM THAT SUS WILL
LOSE- POWER AND THE BREAKER STATUS LIGHT 'WILL

i INDICATC TRIPPED.

THE BUS WILL LOAD SHED AND THE REACTOR WILL= SCRAM. .

IF THE BREAKER CONTROL' SWITCH IS PLACED IN THE CLOSE
POSITION, THE BREAKER- WILL CLOSE BUT WILL
IMMEDIATELY TRIP. THIS MALFUNCTICW WILL TRIP EITHER
THE RSST OR THE NSST FEEDER BREAKER.

REMOVAL OF THIS MALFUNCTION WILL REMOVE THE FAULT
-,

i

ON THE BUS AND RESTORE NORMAL OPERATION OF THE
BREAKER.

CONTROL ROOM INDICATIONS: '

,

L BREAKER STATUS LIGHTS

BUS VOLTAGE '

FEEDER BUS CURRENT

ANNUNCIATORS:

OUS 14A/B/C/D UNDER CRP 905 A3
VOLTAGE SCRAM (4-3).
4 KV BUS 14A CRP 908 A1-1
NORM SS TRANSFORMER TRIP (1-3),

<

'

,

. . _ - . ~ . . ,. , _ . . - _ , . . . .--e . . . . . - . . - . , . . . . . ., . . _ . _ _ . , - ~ . . , - - - - + . . . ~ . -. _
-

_ _ .
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EDOS

4 KV BUS 14A CRP 908 A1-1
RES SS TRANSFORMER TRIP (1-4)
BUS 14A DEGRADED VOLTAGE CRP 908 A1
B-D -- SIMILAR TO MALF A (7-4)
E-G SIMILAR TO MALF A,
BUT DO NOT CAUSE' DIRECT
REACTOR SCRAM

REF: CWD 261
OP 341

!
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ED06 LOSS OF 480 VOLT BUS

C 480V BUS 120 NORMAL FEEDER TRP-

D - 480V BUS 12D NORMAL FEEDER TRP

E - 480V BUS 12E. NORMAL FEEDER TRP q

F - 480V BUS 12F NORMAL: FEEDER 1TRP'

TYPE: GENERIC- +

|

CAUSE: SHORT CIRCUIT ON THE BUS
!

PLANT '

STATUS: ANY

EFFECTS: C -- THE FEEDER BREAKER WZLL TRIP AND BUS 12C'WILL BE
DEENERGIZED. ALL LOADS SUPPLIED FROM THAT BUS WILL i
LOSE POWER. THE BREAKER TRIPPED ANNUNCIATOR WILL !
ACTUATE, AND THE BUS WILL LOAD SHED.

i
| IF THE BREAKER CONTROL SWITCH IS PLACED IN THE CLOSE
L POSITION, THE BREAKER 'WILL .CLOSE BUT. WILL'

IMMEDIATELY TRIP.
!

REMOVAL OF THIS MALFUNCTION WILL REMOVE THE FAULT
ON THE BUS AND RESTORE NORMAL OPERATION OF THE
BREAKE'4.

CONTROL ROOM INDICATIONS:

BREAKER CT.ATUS ' LIGHTS'

l BUS VOLTAGE

FEEDER BUS CURRENT

ANNUNCIATORS:

| ~480V BUS 12C CRP 908 A1-1

FEEDER TRIP (5-2)
'

D-F -- SIMILAR TO.MALF A.

REF: CWD 291
| OP 342

,

1

I

. .. . ~ . - . _ . . . . . . . _ , , . _ . _ _ _ - _ _ _ . . _ , . _ . . _ . _ . . . . . . .. _,_ . - . . _ - - . . . . . . .
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E007 LOSS OF 125 VOC BUS

A 125VDC BUS 101A TRIP-

B 125VDC BUS 101B TRIP-

TYPE:- GENERIC

CAUSE: BUS SHORT CIRCUIT

PLANT
STATUS: ANY

EFFECTS: A -- BUS 101 A WILL SHORT CAUSING SOTH THE BATTERY CHARGER
OUTPUT BREAKER AND THE BATTERY BREAKER.TO TRIP. THE
BUS-UNDERVOLTAGE AND CHARGER TROUBLE ANNUNCIATORS
WILL ACTUATE. ALL LOADS SUPPLIED FROM BUS 101 A WILL
LOSE POWER AND APPROPRIATE TRIPS, AUTOMATIC ACTIONS
AND ALARMS WILL OCCUR. IT WILL NOT BE POSSIBLE TO
REENERGIZE THE BUS UNTIL THE MALFUNCTION IS REMOVED.

THE M.B.T. . SUPPLYING ' BUS 101AB-1 MAY BE MANUALLY
TRANSFERRED USING REMOTE FUNCTION EDR07.

,

ANNUNCIATORS ON CRP 905, 906, 907,-WILL BE
DE-ENERGIZEDL THE POWER SUPPLY TO. PANEL DC-11A-2
MAY BE MANUALLY TRANSFERRED TO 101B BY USING REMOTE
FUNCTION EDR12.

REMOVAL OF THIS . MALFUNCTION AND RESET OF THE
OVERCURRENT DEVICE-WITH REMOTE FUNCTION EDR17 WI8'
RESTORE POWER TO THE BUS.

I
CONTROL ROOM INDICATION: '

BUS VOLTAGE
j

ANNUNCIATORS: .

125V DC BUS CRP 908 A2-2
e 101A OR-101B (8-8)

UNDERVOLTAGE
;

,i

125V DC BATTERY CRP 908 A1-2 iCHARGER 101A' TROUBLE (6-5)
STA BATTERY 101A- CRP 908'A1-1
OUTPUT BREAKER OPEN (8-4) !

i

LOSS OF D.C. POWER' CRP 908 A1-1.
CONTROL RM. PNL. (9-1) i

(DC-11A-2)-

B -- SIMILAR TO MALF A, EXCEPT CRP 905, 906. AND 908 WILL

.
-
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ED07

BE AFFECTED.

REF: CWD 324A
OP 344A
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EDOS LOSS OF INSTRUMENT AC BUS |
;
'- INSTRUMENT AC BUS TRIP

,

TYPE: . SPECIFIC |
ICAUSE: BUS SHORT CIRCUIT

PLANT
STATUS: ANY

.

,

'-
. .

EFFECTS: BUS IAC-1.'WILL SHORT ^AUSING THE' NORMAL ~ FEEDER BREAKER
FROM TRANSFORMER IRP-1 TO TRIP.: THE AUTOMATIC BUS '

TRANSFER WILL-SWITCH TO THE EMERGENCY ' SUPPLY AND .THE i

FEEDER BREAKER FROM TRANSFORMER IV-1 WILL IMMEDIATELY !
TRIP; ALL LOADS SUPPLIED FROM THE INSTRUMENT AC- BUS
WILL LOSE POWER AND APPROPRIATE TRIPS AND ANNUNCIATORS

'

,

WILL OCCUR, INCLUDlNG A "A" CHANNEL SCRAM AND MOISTURE i

SEPARATOR LOW LEVEL CAUSING A TURBINE TRIP.
'

REMOVAL OF THIS MALFUNCTION AND RESET OF THE OVERCURRENT .

DEVICE WITH REMOTE FUNCTION EDR17 WILL-REMOVE-THE,SHORT
CIRCUIT AND RECLOSE BOTH, FEEDER BREAKERS. THE AUTOMATIC '

BUS TRANSFER WILL SWITCH BACK TO THE' NORMAL SUPPLY.

CONTROL ROOM INDICATIONS: *

INSTRUMENT AC LOADS FAIL t

1

RWCU SYSTEM ISOLATES "

ANNUNCIATORS: !

NO DIRECT ANNUNCIATORS INDICATE A LOSS
OF INSTRUMENT AC ,

i

REF: ONE-LINE.30008
OP 343

.

I
I

'

>
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ED09 LOSS OF VITAL AC BUS '

- VITAL AC BUS' TRIP-

TYPE: SPECIFIC '

CAUSE: BUS SHORT CIRCUIT |

PLANT
STATUS: ANY '

.

EFFECTS: BUS VAC-1 WILL SHORT CAUSING THE NORMAL FEEDER FROM THE
VITAL AC, MOTOR-GENERATOR TO TRIP; THE AUTOMATIC BUS

,

TRANSFER WILL SWITCH TO THE EMERGENCY SUPPLY AND THE
1

FEEDER BREAKER FROM TRANSFORMER-IV-1-WILL IMMEDIATELYTRIP. THE EMERGENCY SERVICE ANNUNCIATO# WILL ACTUATE.

ALL= LOADS SUPPLIED FROM THE VITAL AC BUS WILL LOSE POWER
AND APPROPRIATE TRIPS AND ANNUNCIATORS WILL ACTUATE. '

t

REMOVAL OF THIS MALFUNCTION AND RESET OF THE OVERCURRENT 1

DEVICE WITH REMOTE FUNCTION'EDR17 WILL REMOVE THE SHORT
'

CIRCUIT AND RECLOSE BOTH FEEDER BREAKERS. THE AUTOMATIC '

BUS TRANSFER WILL SWITCH BACK TO NORMAL 15 MINUTES AFTER
,

THE MG INPUT POWER'IS RESTORED TO NORMAL, THEN THE- '

ANNUNCIATOR WILL' CLEAR.

CONTROL ROOM INDICATIONS:
-;

VITAL AC BUS VOLTAGE '

VITAL AC LOADS FAIL
'

L RECIRC MG LOCKUP
1

FEED REG VALVES LOCKUP -

PRESSURE CONTROL FAILS TO MPR

CW SCHWEN WASH DP INDICATI N FAILS i

ANNUNCIATORS:

VITAL AC BUS ON CRP 908 A2-2 '

EMERGENCY SERVICE (7-6) |

REF: ONE-LINE 30008
CWD 321
OP 343

i

-&

h

, -|
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|- 5010 LOSS OF EMERG BUS MCC

E1 - EMERG BUS MCC E1 TRIP
't

E2 - EMERG BUS MCC.E2 TRIP i

!
E3

'

EMERG BUS MCC E3 TRIP-

t

E4 - EMERG BUS MCC E4 TRIP
,

ES EMERG BUS MCC E5 TRIP-

'

E6 EMERG BUS MCC E6 TRIP-

EMERG BUS MCC EF7 TRIPEF7 -

EMERG 9US MCC F1 TRIPF1 -

EMERG SUS MCC F2 TRIP lF2 -

F3 EMERF, BUS MCC F3 TRIP i-

F4 EM4RG BUS MCC F4 TRIP J
-

i F5 EMERG BUS MCC F5 TRIP *-

F6 EMERG BUS MCC F6 TRIP-

EF9 EMERG BUS MCC EF9 TRIP-

| TYPE: GENERIC
l

CAUSE: BUS SHORT CIRCUIT

PLANT
STATUS: ANY

' EFFECTS: E1 - THE MCC El SUPPLY BREAKER,WILL TRIP AND THE FEEDER
l TRIP ANNUNCIATOR WILL ACTUATE. THE CURRENT SPIKE WILL
l- BE SEEN'ON BUS 12E. ALL LOADS SUPPLIED FROM MCC' E1 WILL'

LOSE-POWER AND APPROPRIATE TRIPS'AND ANNUNCIATORS WILL ,

OCCUR.
;

.-

REMOVAL OF THIS MALFUNCTION AND RESET OF THE OVERCURRENT
DEVICE WITH REMOTE FUNCTION EDR17 WILL REMOVE THE SHORT
CIRCUIT AND ALLOW NORMAL OPERATION OF THE BREAKER..

CONTROL ROOM INDICATIONS:

BREAKER STATUS LIGHTS
'

BUS 12E CURRENT

ANNUNCIATORS: '

. . - - - . - - . . - , _. .-. . - - . - . . . . . .
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E010
1

480V BUS'12E CRP 908 A2-2 '

FEEDER TRIP. (5-6)
E2-EF9 -- SIMILAR TO MALF A.

?

REF: CWD 300 '

OP 342
,
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ED11 FAST TRANSFER TO RSS FAILURE |

i

A - AUTO TRANSFER TO RSST FAILURE, BUS 14A
|

B - AUTO TRANSFER TO RSST. FAILURE,~ BUS 148 +

C - AUTO TRANSFER TO RSST FAILURE, BUS 14C f;

D - AUTO TRANSFER TO RSST FAILURE, BUS 140
,

TYPE: GENERIC

CAUSE: LOOSE CONNECTIONS IN AUTO-TRANSFER CIRCUITS

PLANT
STTAUS: GENERATOR TRIP

:

EFFECTS: FOLLOWING LOSS OF POWER FROM THE N.S.S.T., THE BREAKERS 1

SUPPLYING POWER TO' BUS 14A FROM THE RSST WILL- '

NOT CLOSE BUT THE BREAKERS SUPPLYING POWER FROM THE
N.S.S.T.-WILL TRIP OPEN. MANUAL BREAKER OPERATION WILL
STILL FUNCTION CORRECTLY.

REMOVAL OF THIS MALFUNCTION'WILL RESTORE NORMAL-
OPERATION OF THE~ FAST TRANSFER CIRCUIT,_BUT A TRANSFER

,

;

WILL NOT TAKE PLACE UNTIL THE GENERATOR LOCKOUT RELAYS
ARE RESET AND TRIP AGAIN.

CONTROL ROOM INDICATIONS: *

BUS 14A-14D VOLTAGE

BUS 14A-14D FEEDER BREAKER POSITIONS

B-D -- SIMILAR-TO MALF A.
I

| REF: CWD 275,289
! OP 542 ;

*

ONE-LINE 30001 '

.

t

1
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ED12 DIESEL SEQUENCE LOADING FAILURE

VARIABLE (1005 = 25 SECONDS REMAINING)- ,

- DG LOADING SEQUENCE TIMER FAILURE
;

98 * 1-SW-9 WILL NOT CLOSE AND
SW PUMP D WILL NOT START |

|- 40 5 T8SCCW PUMP.8 WILL NOT START
,

1

0W INSTRUMENT AIR COMPRESSOR WILL !
NOT START '

iTYPE: SPECIFIC, VARIABLE.(1002 = 25 SECONDS REMAINING)
P

CAUSE: TIMER 62-2 MOTOR FAILURE-
1

PLANT '

STATUS: LNP, DIESEL STARTING
4

' EFFECTS: THE LOAD SEQUENCING TIMER WILL STOP WITH THE.SPECIFIED
_ i

TIME REMAINING. LOADS WHICH~ARE S1ARTED BY CONTACTS
SET AFTER THE SPECIFIED TIME WILL NOT AUTOMATICALLY >

START FOLLOWING LOSS OFJNORMAL POWER. /
REMOVAL OF THIS. MALFUNCTION WILL ALLOW THE TIMER TO
CONTINUE. LOADS WHICH HAD NOT ALREADY STARTED WILL -

THEN START AT THEIR NORMAL TIME INTERVALS. .
;

THIS MALFUNCTION DOES NOT AFFECT THE SEQUENCING OF
LPCI OR CORE SPRAY PUMPS WHICH ARE CONTROLLED BY THEIR
OWN TIME DELAY CIRCUITRY.

,

CONTROL ROOM INDICATION: *

,

; 1-SW-9 POSITION. INDICATION
3

i SW PUMP D STATUS

TBSCCW PUMP 8 STATUS

INSTRUMENT AIR COMPRESSOR STATUS j
REF: CWD 136

OP 338

,

k
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E014 LOSS OF OFF-SITE POWER {

A - 345KV LINE 348 FAULT

B - 345KV LINE 383 "AULT

C - 345KV LINE 371 FAULT ;

D - 345KV LINE 310 FAULT
-

<

'

. TYPE: GENERIC

CAUSE: GRID FAULT- I

PLANT
STATUS: ANY

EFFECTS: A -- THE TWO BREAKERS CONNECTING LINE 348 TO
THE-SWITCHYARD WILL TRIP OPEN IF SHUT' PRIOR TO THE .

FAULT. *

'

CRP 909 STATUS LIGHTS -WILL INDICATE ABNORMAL.
VOLTAGE.AND CURRENT ON LINE 348 WILL GO TO ZERO AND
THE VOLTAGE AND CURRENT ON THE'OTHER 345 KV LINES '

WILL REDISTRIBUTE BASED ON EXTERNAL PARAMETERS.

IF RECLOSE-RESET IS IN OPERATION, THE LINE BREAKER
WILL RECLOSE ONCE AND TRIP IMMEDIATELY.

.

!

REMOVAL OF THIS MALFUNCTION'WILL CORRECT THE GRID'

FAULT AND ALLOW RECLOSURE OF THE SWITCHYARD
BREAKERS.

CONTROL ROOM INDICATIONS:

LINE BREAKER STATUS LIGHTS ,'
i

LINE VOLTAGES AND CURRENTS

B-D -- SIMILAR;TO MALF A. ,

'

IF ED14 IS ENTERED ON 3 Nt MORE LINES, AND THE TOTAL
STATION OUTPUT IS 1200 MWE OR MORE UNIT 1 WILL
RECIEVE A' LOAD' REJECT-(BREAKERS ST-2 AND ST-2 WILL

L OPEN.)

REF: GETAC 7020 MANUAL
iOP 503A '

;

*
- - .-.._..2,;-_._.-..,- . _ . _ . _ . . . _ _ _ . _ . _ . - _ - . _ . _ - . - _ s.-.-.._. .- ..
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,ED15 MAIN TRANSFORMER CYCLING COOLING FANS FAILURE
'

!'

- MAIN TRANSFORMER FAN FAILURE ;

TYPE: SPECIFIC

CAUSE: FAN CONTROLLER FAILURE i

i

' PLANT
STATUS: 100% POWER

EFFECTS: MAIN TRANSFORMER TEMPERATURES' WILL BEGIN INCREASING'.
WHEN ANY WINDING TEMPERATURE EXCEEDS 120 DEG C OR OIL
TEMPERATURE EXCEEDS 90 DEG C, THE HIGH-TEMPERATURE.
ANNUNCIATOR WILL ACTUATE. TRANSFORMER TEMPERATURES
WILL RISE AND STABILIZE DEPENDING ON AMBIENT AIR
TEMPERATURE (EXRO1) AND REACTIVE LOAD. NO OTHER ;

EFFECTS WILL OCCUR.AS THE RESULT OF THIS MALFUNCTION,
s

REMOVAL OF THIS MALFUNCTION WILL RESTORE NORMAL
OPERATION OF THE COOLING FANS.

CONTROL ROOM INDICATIONS: |

MAIN TRANSFORMER TEMPERATURE TRENDS'

ANNUNCIATORS: )

MAIN TRANSFORMER .CRP 907 A2-1
HIGH TEMPERATURE OR (7-2)
LOSS OF DC

REF: CWD 247A
|OP 340

|

,

3

?

.

.
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IED16 GETAC CHANNEL FAILURE,

! j

A - GETAC FAILURE ST-2
I

;

IB - GETAC FAILURE ST-2 SYNC SEL

C - GETAC FAILURE 6T-2 l
1

0 - GETAC FAILURE 6T-2 SYNC SEL
E - GETAC FAILURE 8T-2

F - GETAC rAILURE ST-2 SYNC SEL !

G - GETAC FAILURE 9T-2
1

H - GETAC FAILURE 9T-2 SYNC SEL '

J - GETAC FAILURE IJS/GES SYNC SEL

K - GETAC FAILURE 348 HS RECLOSE

L - GETAC FAILURE 371 HS RECLOSE

M - GETAC FAILURE 383 HS RECLOSE '

N - GETAC FAILURE SW 371-15-G-5

P - GETAC FAILURE 15G-1T-2
t

R - GETAC FAILURE 15G-3T-2
>

S - GETAC FAILURE SW 371-15-G-5
'

T - GETAC FAILURE 15G-4T-2

U - GETAC FAILURE SW 348-15-G-5

V - GETAC FAILURE BKR 7T-2

W - GETAC' FAILURE SW (LATER)

X - GETAC FAILURE!13T-2 SYNC SEL "

Y - GETAC FAILURE 310 HS RECLOSE
|

2 - GETAC FAILURE 14T-2 SYNC SEL l

l
AA - GETAC FAILURE 14T-2 '

~ TYPE: GENERIC

CAUSE: -CHANNEL LOGIC CARD FAILURE

, . _ _ _ _ _ = _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . ... a_ __, _._ - , , _ _ _ . , _ _ . _ . _ . _ . ~ . . . _ . . -
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ED16
<.

*

PLANT
STATUS: ANY I

-

EFFECTS: THE LOGIC CHANNEL WILL FAIL'TO RESPOND TO ANY REQUESTED
OPERATION. WHEN THE PUSHSUTTON IS PRESSED TO SELECT
THE-SPECIFIED-ITEM, THE WHITE CHECKBACK LIGHT'WILL.

-MOMENTARILY. INDICATE SELECTED. THE READY LIGHT WILL-
GO-OUT. AFTER A DELAY OF ABOUT ONE SECOND, THE
CHECKBACK LIGHT-WILL GO OUT,.THE CHANNEL FAILURE. .

LIGHT WILL ILLUMINATE AND THE AUDIBLE ALARM AND. ALARM
LIGHT WILL ACTUATE. 'THE SELECTED ITEM WILL NOT CHANGE !
STATE.*

i

THE FOLLOWING THREE ACTIONS MAY BE PERFORMED IN'ANY
'

SEQUENCE. PRESSING THE " SILENCE" PUSH 8UTTON WILL STOP
THE AUDIBLE ALARM. ' PRESSING THE " RESET" PUSHBUTTON

'

WILL EXTINGUISH THE ALARM LIGHT. PRESSING THE,

| " SELECTION RESET"'PUSHBUTTON WILL EXTINGUISH THE -

CHANNEL FAILURE' LIGHT. ANY OTHER ITEM MAY THEN BE
SELECTED =AND OPERATED NORMALLY.

,

REMOVAL OF THIS MALFUNCTION'WILL RESTORE NORMAL |
OPERATION TO THE CHANNEL. "

'

REF: GETAC 7020 MANUAL
. :

,

h-

.

NOTE: THIS MALFUNCTION NOT CERTIFIED

f
,

-

f

, ,

i

f
'
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E017 GETAC SPURIOUS ANNUNCIATOR

! AA - (BLANK)

AB - (BLANK)
- ,

'

,

(BLANK)AC -
-

i AD - B' BUS PROT DC FAIL

'AE (BLANK) !
-

AF - (BLANK)- ;

AG - ACB 1T-2
,

AH - 6X17X TRANS TROUBLE :

AI -~(BLANK)

(BLANK)AJ -

BA - LOSS OF ANNUN DC

BB. - ACB 4T-2
i

BC - FUTURE
.

BD - FUTURE
| *

BE - FUTURE '

;

BF - FUTURE ;

IKI - FUTURE
1

|

BH - FUTURE
|
' r

BI - 5 BUS PROT DC FAIL.

BJ - (BLANK)
i

CA - MOD OVERLOAD
i

CB - GEN 2 TIE PRI.DC & PW '

| CC - AUTO SYNC FAIL

CD - GEN SYNC GUARD FREQ
>

CE - GEN 2 TIE BU DC & PW

CF - SEL SW'OFF !

:<

r
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E017

-CG. - GEN 1 TIE PRI DC & PW
i

CH - GEN 1 TIE BU DC & PW |

CI - ACB PRI TRIP DC FAIL -

1

i

CJ - PWR LIMIT MON DC FAIL
'

DA - BATTERY TROUBLE

DB. - 440 VAC TRANS & SW-

DC - ACB'S DC BKR'S TRIP

DD - LINE PROT SEL-SW OFF
1

DE - MOD CONTACT TRANSFER |

' DF - GEN 3 TIE PRI DC &'PW

DG - BKR FAIL LO TRIP
.

>

DH - BKR FAIL DC SUPPLY
l

j DI - GEN 3 TIE BU DC 4 PW
,

DJ - LOCAL CONTROL

EA - RSS TRAN8' LOSS GUARD
'

EB - OIL ALARM
,

EC - ACB 8T-2 "

ED - ACB ST-2 i

EE- - GEN NO. 1 OUT OF STEP.
:

EF - GEN NO. 2 OUT OF STEP

EG - LINE 348 CARR 26

EH - (BLANK)
:

EI - START UP TRANSF 2
-

EJ - ACB 77-2
'

FA - 371'PRI RLY
#FB - 371-BU RLY

'

._ - _ _ _ _ _ _ _ _ _ _ _ - _ _ .-. _ _ _ _ _ _ _ _ . . . . . . . - . - . . . - . - . . - . - .. . - . . .z.. . ,
..
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!

t

;

Ii

.

ED17 i

,

FC - LN 383 PRI CARR 26 REL !

!
FD - LINE 383 BU TONE REL

t
FE - 371-LN TT LOSS OF GUARD

FF - ACB ST-2
e i
: FG - 3d3 LN TT LOSS OF GUARD

|
FH - (BLANK)<

FI - ACB 6T-2 [
'

l
f FJ - ACB 3T-2'

a
TYPE: GENERIC

|
CAUSE:- SPURIOUS ANNUNCIATOR INPUT SIGNAL

,.

PLANT
STATUS: ANY,

EFFECTS: THE SPECIFIED GETAC ANNUNCIATOR.WILL FLASH, THE' AUDIBLE
ALARM WILL ACTUATE AND THE ALARM LIGHT WILL FLASH.

THE FOLLOWING ACTIONS MAY . BE PERFORMED IN ANY ORDER.
'

.

. !

PRESSING THE " SILENCE" PUSHBUTTON.WILL STOP THE AUDIBLE
' ALARM. PRESSING THE " RESET" PUSHBUTTON WILL CAUSE THE -

ANNUNCIATOR LIGHT TO REMAIN ON CONTINUOUSLY, AND THE
ALARM LIGHT TO EXTINGUISH'. ;

,

1
,

NO OTHER EFFEC?S WILL OCCUR AS THE RESULT OF ' THIS
MALFUNCTION, THAT IS, AN ANNUNCIATOR FOR A CONDITION
WHICH'SHOULD CAUSE A BREAKER TO TRIP WILL NOT TRIP

tTHE BREAKER. R
.i

REMOVAL OF THIS MALFUNCTION WILL CAUSE THE ANNUNCIATOR
WINDOW TO EXTINGUISH, EVEN IF IT HAS NOT BEEN RESET.

IF. IT HAS NOT BEEN RESET, PRESSING THE " LAMP' TEST"
PUSHBUTTON FOR THE AFFECTED SECTIONLWILL CAUSE ALL
ANNUNCIATORS ON THAT SECTION TO ILLUMINATE CONTINUOUSLY,

-EXCEPT THE ANNUNCIATOR WHICH ACTUATED AND CLEARED WHICH
~

WILL FLASH.

REF: GETAC 7020 MANUAL

:f

. - , - . - . . _ , . . , . . . ___ , - _ _ _ _ , - - - _ , , , . , _ , _ . . . . - . . . . , _ u_._._.-- . _ _- .
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EG01 MAIN GENERATOR TRIP
{

~ t

- MAIN GENERATOR TRIP ;

TYPE: SPECIFIC

iCAUSE: SPURIOUS DIFFERENTIAL OVERCURRENT TRIP i

PLANT ;

STATUS: 1005 POWER |!

EFFECTS: DIFFERENTIAL CURRENT ANNUNCIATOR WILL ACTUATE. THE
# 1 GENERATOR LOCKO'JT RELAY WILL TRIP. THE :

.

MAIN GENERATOR BRE,'4KERS ST AND 6T AND THE GENERATOR I

FIELD BREAKER WILL TRIP. THE 4 KV BUSES WILL FAST
TRANSFER TO THE-R.S.S.T. THE MAIN TURBINE WILL TRIP !

,

AND THE REACTOR WILL SCRAM.

IF THIS MALFUNCTION IS ACTIVATED BELOW 455 TURBINE ;
FIRST STAGE PRESSURE,.THE REACTOR WILL NOT SCRAM. ;

REMOVAL OF.THIS MALFUNCTION WILL RESET THE DIFFERENTIAL
,

CURRENT' TRIP RELAY AND ALLOW NORMAt, OPERATIONEOF THE
MAIN TRANSFORMER.

e

CONTROL ROOM INDICATIONS:

GENERATOR LOCKOUT RELAYi '

i TRANSFER TO R.S.S.T..
'

TURBINE TRIP

REACTOR SCRAM

ANNUNCIATORS:
j

MAIN TRANSFORMER CRP 907_A2-2 -

DIFFERENTIAL CURRENT TRIP (2-5)
TURBINE OVERSPEED CRP 907 A1-2 {
TRIP (1-5) j

,

TURBINE STOP VALVE- -CRP 905 A2- {CLOSURE (6-4) ;

,

REACTOR CHANNEL A CRP 905 A2
SCRAM (8-3)

'
-

REACTOR CHANNEL B CRP 905 A2
SCRAM (8-4)

REF: CWD 231A
OP 340

!
i

_ .. _ _-_ _ . - , . . . _ _ _ _ . _ _ _ . .__ _ _ _ . _ . _ , _ _ _ _ _ . . _ . . . . _ . _ _
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EG02 MAIN GENERATOR AUTO VOLTAGE-REGULATOR OSCILLATION

. VARIABLE (160% = PLUS'OR MINUS 2 KV SWING) ;

- MAIN GEN AUTO YvtTAGE REG OSCILLATION

TYPE: SPECIFIC, VARIABLE (1005 = PLUS OR MINUS 2 KV SWING) 1

CAUSE: AUTO REGULATOR FAILURE
|

PLANT
STATUS: 1004 POWER !

EFFECTS: THE GENERATOR . TERMINAL VOLTAGE WILL VARY PLUS OR MINUS
2 KV FROM THE AUTOMATIC, REGULATOR SETPOINT. HOWEVER,
THE UNDEREXCITED AND OVEREXCITED LIMITS WILL NOT BE
EXCEEDED DURING THE OSCILLATION. THE OSCILLATION !

FREQUENCY WILL BE EQUAL TO THE MAXIMUM RATE OF CHANGE
,OF THE AU1 l'OLTAGE REGULATOR. 'THE-VOLTAGE; DEVIATION !

WILL AFFEC. .~HE GRID VOLTAGE REALISTICALLY. MANUAL
OPERATION OF THE REGULATOR WILL NOT BE AFFECTED BY THE-
AUTO REGULATOR FAILURE.

DEACTIVATING THE' MALFUNCTION 'WILL RETURN THE AUTO !

VOLTAGE REGULATOR TO' NORMAL OPERATION. '

CONTROL ROOM INDICATIONS: '

GENERATOR CURRENT, PHASE A-C i

GENERATED REACTIVE POWER

GENERATED POWER FACTOR

GENERATED VOLTAGE

GENERATOR FIELD VOLTAGE

i
GENERATOR FIELD CURRENT t

EXCITER-FIELD VOLTAGE

-AMPLIDYNE YOLTAGE'

ANNUNCIATORS:- (
GENERATOR EXCITATION MAXIMUM CRP 907 A2-1
LIMIT (4-2) t

GENERATOR FIELD TEMPERATURE CRP 207 A2-2
HIGH/UNDERVOLTAGE (4-6) |

REF: GEK 4738A VOLTAGE REGULATOR MANUAL
CWD'204,200A-

a.- . . a - . - - ....- -- . - . . . - . . - - - . - . - . - - - .
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EG04- < MAIN GENERATOR: FIELD BREAKER 1 TRIP-
|'

=- MN GEN FIELD' BREAKER' TRIP-

-

;: TYPE: 'SP5CIFIC
,

CAUSE: 'SHORT OF THE BREAKER OPEN' RELAY--

' PLANT-
- STATUSL 100% POWER-

' EFFECTS: THE MAIN GENERATOR. FIELD BREAKER WILL OPENDAND'THE''

BREAKER OPEN ANNUNCIATOR:WILL ACTUATE. GENERATED
. VOLTAGE WILL= DECAY AND VARS WILL-GO=OFF' SCALE: NEGATIVE:
IN ABOUT:6-10-SECONDS.- THE LOSS-OF-EXCITATION DEVICE . ;

40:WILL:. TRIP..THE TURBINE MASTEA TRIP' SOLENOID.- TURBINE- i
STOP, CONTROL, AND INTERMEDIATE VALVES CLOSE AND THE GEN. |

,

. LOCKOUTS TRIP. BREAKERS' 5T: AND:- 6T OPEN .AND ..THE : REACTOR
SCRAMS.

,

REMOVAL OF THIS MALFUNCTION WILL' RESTORE NORMAL OPERATION
OF THE RELAY AND ALLOW-THE TURBINE-TRIP;TO BE RESET.

-CONTROL ROOM INDICATIONS: '

GENERATOR FIELD: BREAKER INDICATION
,

GENERATOR VOLTAGE.:AND. REACTIVE LOAD

MAIN GENERATOR BREAKER INDICATION: ,

,5
'

ANNUNCIATORS: '''

,.

!
;

GENERATOR-FIELD' CRP 907'A2-2- ' |

! BREAKER.OPEN/ LOSS OF,DC CONTROL .-(4-_7)
i

REF: CWD"202
q .OP- 340,314'

{ 1,

.1
j

,

-,

4

t(

>
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' EGOS EMERGENCY DIESEL GENERATOR. FAILS TO' START

- DIESEL FAILS.TO START

TYPE: SPE'CIFIC'
i
1

CAUSE: AIR START VALVE FAILURE R
l

PLANT;
- STA 7US * ANY

I

EFFECTS:. THE! DIESEL WILL FAIL TO' START, BOTH HANU/ ' LY1 aND-
JAU10MATICALLY.. 10~ SECONDS'FOLLOWING EITHER MANUAL OR:
AUTOMATIC-START SIGNAL,~THE START- FAILURE ANNUNCIATOR-

AND1 DIESEL LOCKCUT.ARE ACTUATED...

IF THEfDIESEL'IS'ALREADY' RUNNING. NO EFFECTS WILL BE' !'

'SEEN FROM THIS MALFUNCTION.>< '

REMOVAL OF THIS) MALFUNCTION-WILL RESTORE THE AIR. START
. MOTOR 1TO NORMAL.- THE LOCKOUT; RELAY MAY BE RESET USING ;|
REMOTE FUNCTION EGRO1, IF:NECESSARY.

CONTROL ROOM INDICATIONS:
1

1

DIESEL' GENERATOR VOLTAGE |

DIESEL GENERATOR POWER
:\

DIESEL' GENERATOR FREQUENCY

. DIESEL GENERATOR MVARS
,

ANNUNCIATORS:
4

DIESEL GENERATOR CRP 908 2-1-
STARTING' FAILURE ' ( 1-3 ). l

,

DIESEL GENERATOR- CRP.908 A2-1
LOCKOUT .(1-1) :

DIESEL GENERATOR CRP 908 A2-2
TROUBLE (1-8) 1

, ,

DIESEL GENERATOR.NOT CRP'-908' A2-1-
READY FOR AUTO-START (2"2)'

REF: CWD 137
'

. ,

'

OP. 338.

'i
1

.l.

p' 't .

g- - .g
1

, N'si
.if ' i

'

'

lj!
'
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EG06 EMERGENCY DIESELiGENERATOR TRIP
-i

- DIESEL GENERATOR TRIP- i,.

'

TYPE: SPECIFIC-,

LOCKOUT RELAY 86 TRIP 1c'
m

"

PLANT. i

STATUS: ANY

' EFFECTS: .THE DIESEL,WILL'ST0P. IF: SYNCHRONIZED TO BUS 14E ' - !
, -

14F, THE BREAKERS h!LL TRIP. -OPERATION OF THE M/.C. )
;WILL--NOT BE POSSIF,LE.FROM;THE CONTROL, ROOM..

IF.THE DIESEL IS:NOTJRUNNING WHEN THE MALFUb""70N IS
JACTIVATED, . THE LOCKOU.T t'ILL STILL L OCCUR - AND DISABLE THE
MACHINE.

.

,

,

REMOVAL OF THIS MALFUNCTION WILL ALLOW THE LOCKOUT
RELAY TO BE RESET USING REMOTE = FUNCTION EGRO1.

CONTROL ROOM INDICATIONS:.

DIESEL GENERATOR' VOLTAGE

DIESEL GENERATOR POWER'

DIESEL GENERATOR. FREQUENCY'

DIESEL-GENERATOR MVARS '

ANNUNCIATORS:. |
'

DIESEL GENERATOR CRP 908 A2-1 |
lLOCKOUT (1-1')

DIESEL GENERATOR' CRP 908 A2-2
TROUBLE (1-8)'
DIESEL GENERATOR.NOT CRP~908'A2-1

-READY FOR AUTO START (2-2)
REF: CWD 137,131

OP 338

1
1

. ,

n R.
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-EG07 EMERGENCY DIESEL: GENERATOR SLOW START ~
|

- VARIABLE (1005 : 10lADDITONAL SECONDS.)-
!

- DIESEL GENERATOR ~ SLOW-START-

' TYPE: SPECIFIC; VARIABLE:(1005 = 10 ADDITONAL" SECONDS)-
i

,u CAUSE:~ GOVERNOR MALFUNCTION
t.

PLANTJ -i
. STATUS:: ANY j

.

!

EFFECTS: WHEN STARTED; THE, DIESEL WILL.TAKEL10: EXTRA' SECONDS'TO !

REACH?THE 810lRPM SETPOINT' WHERE THE" DIESEL 1 RUNNING: ;
PERMISSIVE?IS SET. THIS WILL' RESULT IN-A DIESEL '

GENERATOR = STARTING . FAILURE ALARM: WHICH WILL STOP AND ,
LOCKOUT'THE. ENGINE.- . OPERATION FROM.THE CONTROLcROOM-
WILL NOT BE POSSIBLE DUE'TO THE LOCKOUT.- IF.THE' DIESEL i

IS ALREADY RUNNING,--AT RATED SPEED'AND/OR-LOAD, THIS
HALFUNCTION-WILL'HAVE NO EFFECT ON THE MACHINE
OPERATION.

DEACTIVATING THE MALFUNCTION WILL RESTORE THE GOVERNOR
TO NORMAL ELIMINATING THE.LONG~ STARTING TIME.1 THE-

LOCKOUT MAY BE RESET USING REMOTE FUNCTION EGR01, IF '

NECESSARY.

CONTROL ROOM-INDICATION:

DIESEL-GENERATOR--FREQUENCY- -

, .

ANNUNCIATORS:

DIESEL. GENERATOR CRP 908-~A2-1
STARTING FAILURE (1-3)

' ,

. 1
DIESEL GENERATOR CRP.908 A2-2 '

TROUBLE (1-8)
3

DIESELsGENERATOR CRP 908 A2-1'
LOCKOUT (1-1)
DIESEL. GENERATOR NOT CRP 908 A2-2 i
READY FOR AUTO START (2-2) '

REF: CWD 137 i

OP 338 !
>

>

:

.)> ,

, 1

& J
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;= _EG08 EMERGENCY DIESEL GENERATOR SPEED CONTROL FAILURE j
:

VARIABLE (100% = 105 SPEED' OSCILLATION).
.

;. - DIESEL. GENERATOR SPEED CONTROL' FAILURE
|

. ,s

; TYPE: SPECIFIC, VARIABLE-(100% = PLUS'OR MINUS'10% OSCILL).
e

CAUSE: GOVERNOR SETPOINT. DRIFT I
'

4

D PLANT - '

; STATUS: ANY CONDITION DIESEL OPERATING l>

~

EFFECTS: IF THE DIESEL .I4 NOT PARALLELED, THE SPEED OF.THE MACHINE
WILL' OSCILLATE' PLUS- ORL MINUS _90' RPM. (6 HERTZ),
OTHERWISE, THE OSCILLATION WILL BE PLUS OR' MINUS 10% OF::*

RATED LOAD'OR 265 KW. IF- THE CHANGE IS SUCH THAT: ALL
-LOAD IS SHED.FROM THE; MACHINE,.THE: BREAKER WILL TRIP,0N

;

RGVERSE POWER ATJITS! USUAL SETPOINT.

THIS MALFUNCTIONEAFFECTS THE GOVERNOR ONLY'AFTER THE
! ENGINE IS OPERATING 1AND.HAS.NO EFFECT DURING STARTING

OF THE ENGINE.
.

REMOVAL OFJTHISL MALFUNCTION. WILL RESTORE 1THE L GOVERNOR
TO NORMAL' OPERATION, AND RESET ANY RELAYS TRIPPED-AS-,

A RESULT OF THIS MALFUNCTION. THE LOCKCUT RELf.Y:MUST BE
RESET USING REMOTE' FUNCTION'EGRO1',~IF NECESSARY.-

CONTROL ROOM: INDICATIONS:-

L DIESEL GENERATOR POWER

DIESEL-GENERATOR FREQUENCY
,

ANNUNCIATORS:

DIESEL GENERATOR CRP 908 A2-2- t

TROUBLE (1-8) . :1

- !

DIESEL GENERATOR CRP=908~A2-1
LOCKOUT '1-1)
DIESEL GENERATOR.NOT CRP 908 A2-1
READYfFOR AUTO START (?-2) j

REF:- CWD 137
OP 338

'

a

'
,

'

, . _ _ . - _ _ _ a.C. M.i --_-. - -.,,-...._ .. _ _ _ _ . . . _ _ . _ - _ _ . _- _. _ . _ . _ _ _ _ _ . _ _ _ _ _ . . _ . _ _ _ _ _
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EG09 GAS TURBINE FAILS'TO START ~

- GAS TURBINE FAILS'TO START |
'

TYPE:. SPECIFIC
'

|CAUSE: SPEED SENSINGfSWITCH-FAILURE
<

-

PLANT
. ~fSTATUS: ANY.

. .. +
EFFECTS: WHEN THE GAS-TURBINEyISLSTARTED,'IT'WILL' ACCELERATE'- 1,

NORMALLY, EXCEPT THAT THE: SPEED SENSING DEVICE--FOR. . i

LIGHT-OFF SPEED WILL NOTLBErACTUATED. FUEL WILL NOT -

BE SUPPLIED TO THE UNIT AND'THE. FLAME LIGHT WILL NOT-

COME ON.= 120 SECONDS AFTER THE START SIGNAL WAS RECEIVED r

THE UNIT'WILL1 TRIP. iTHE GAS TURBINE-TROUBLE' "

ANNUNCIATOR WILL ACTUATE AND:THE SEQUENCE-IN-PROGRESS-
AND START' LIGHTS.WILL.GO OUT. |

ATTEMPTING TO RE-START THE2 GAS 0 TURBINE WILL-NOT
PRODUCE ANY-RESULTS UNLESS-THE TRIP HAS BEEN-RESET-
USING. REMOTE FUNCTION EGR02..-

! REMOVAL.OF THIS MALFUNCTION WILL RESTORE:THE' SPEED'

SENSING SWITCH 2TO NORMAL.
.

!

CONTROL ROOM INDICATIONS:--

f

GAS TURBINE READYITO START LIGHT--,-

GASxTURBINE SEQUENCE'IN: PROGRESS LIGHT

GAS TURBINE FLAME. LIGHT.
.

#

GAS TURBINE START LIGHT

ANNUNCIATORS: f
GAS TURBINE CRP.908 A1-1- --

TROUBLE (9-2) '

GAS TURBINE NOT CRP 908iA2-1
-READY'FOR AUTO START' ( 2-3 )'-

'EF: CWD 68,1072.

'

OP 339 '.

.-

.

!- i

. 1 ,

,.

;

'
I
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|
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EG10~- GAS TURBINE TRIP.

'

- GAS TURBINE TRIP
,

TYPE:. SPECIFIC

CAUSE: GOVERNOR MALFUNCTION k

l .. -PLANT--

"; STATUS:. ANY , ; GAS : TURBINE . IN OPERATIM -

EFFECTS: THE GAS TURBINE LOCKOUT WILL THIP CAUSING THE GASlTURBINE~

TO SHUTDOWN AND . THE: GENERATOF ' BREAKER TO -OPEN. '

IF RESTART'ISLATTEMPTED,'NOTHING'WILL' HAPPEN. '

.

DEACTIVATING-THE MALFUNCTION WILL ALLOW'THE GAS-TURBINE: (
GENERATOR-LOCKOUT-'TO BE> RESET USING REMOTE' FUNCTION !

CONTROL ROOM; INDICATIONS:: :t
. .

t
. GAS GENERATOR FREQUENCY >

GAS GENERATOR-VOLTAGE

GAS GENERATOR LOAD
>

ANNUNCIATORS:
j,

. GAS' TURBINE CRP 908iA1-1
~

'

TROUBLE (9-2). ~

-,

GAS TURBINE NOT
. CRP 908 A2-1

READY FOR AUTO' START (2-3)' ';

REF: CWD-1072
\

OP 339-
-!

;S
'

,

"

!

!

a
'

.

l;- ,

u 2
!'

' '
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,
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EG11. . GAS TURBINE SLOW START 1

VARIABLE'(100% = 10' ADDITIONAL SECONDS)-

- GAS' TURBINE! SLOW-START

TYPE:. . SPECIFIC, VARIABLE-(1005': 50' ADDITIONAL;SECONCS)'

CAUSE: GOVERNOR FAILURE

PLANT
STATUS:- ANY,zGAS' TURBINE:STARTUP:

- EFFECTS: THE GAS TURBINEIGENERATOR WILL REQUIRE 50 ~ ADDITIONAL - j!SECONDSiTO' REACH OPERATING 1 SPEED. NO OTHER> EFFECTS
WILL.BE-SEEN. .THIS.HALFUNCTION HAS NO OTHER
CONSEQUENCES ON'ANY~ ASPECT OF GAS. TURBINE. GENERATOROPERATION.,

I
DEACTIVATING TSE TMALFUNCTION WILL, RESTORE THE START

iTIME TO NORMAL.

CONTROL ROOM' INDICATIONS: 1

GAS GENERATOR FREQUENCY !
t

GAS GENERATOR SEQUENCE INL PROGRESS LIGHT:i

GAS GENERATOR SEQUENCE COMPLETE LIGHT-'

' ANNUNCIATORS: l:j,

NONE F !

- REF: OP 339
CWD 68,1072 i

!

"
,

'I
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EG12 GAStTURBINE': SPEED CONTROLEFAILURE' !

.[
VARIABLEJ(1002 = PLUS'OR'MINUS'105 CHANGE)- <!

-

.

. . a>

- GAS. TURBINE' SPEED-CONTROL'; FAILURE !

|h . TYPE: . SPECIFIC, VARIABLE (1'002 =-PLUS OR MINUS 105. CHANGE)
*

bJ JCAUSE: GOVERNOR SETPOINT. OSCILLATION = ' ''

PLANT
f STATUS: .ANY,7GASllENERATOR; OPERATING.

<

EFFECTS: LIF THE GAf5-GENERATOR IS!NOT PARALLELED, THE-SPEED OF THE
MACHINE WILL OSCILLATELPLUS'ORJMINUS.6 HERTZ FREQUENCY.

OTHERWISE , THE OSCILLATION: WILL :BEcPLUS OR MINUSE ION OF - ITHE RATED LOAD.: IF THE: CHANGE DUE4TO THE: qMALFUNCTI")N'IS,SUCH:THAT ALL LOADcIS=SHED,FROM.' .

-

THE MACHIl E, THE' UNIT WILL TRIP ON REVERSE POWER AT ITS . 1NORMAL SETPOINT.
/,

THIS-MALFUNCTION AFFECTS THE GOVERNOR ONLY- AFTER-THE GAS
' GENERATOR IS^ AT NORMAL' OPERATING SPEED AND HAS NO EFFECTL .I
DURING STARTUP.

,
.

DEACTIVATING'THE MALFUNCTIONfWILL' RESTORE THE' GOVERNOR- !
TO NORMAL OPERATION.

'

'
'

CONTROL ROOMLINDICATIONS:-
i l

GAS GENERATOR FREQUENCY

GAS GENERATOR LOAD

1
GAS GENERATOR MVARS- '

4
GAS GENERATOR VOLTAGE) 4

l,
ANNUNCIATORS:

'

NONE 'I
:

1REF: CWD.1072,68 lOP L339
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i

FWO1' CONDENSATE PUMP TRIP':

. . {
'

A .- CONDENSATE: PUMP A TRIP 1

!
*

B. CONDENSATE PUMP B TRIP- I

i

C , CONDENSATE; PUMP C TRIP-
'

TYPE: GENERIC <

CAUSE: -OVERLOAD TRIP
L

PLANT
4

STATUS;- 100%L

EFFECTS: A -- CONDENSATE PUMP A MOTOR WILL SHORT CAUSIN3: -l
ACTIVATION O'F THE INSTANTANEOUS OVERCURRENT' TRIP' |

'

lDEVICE (50). LTHE-BREAKER WILL TRIP. !
:;

CONTROL' PANEL INDICATIONS:
i

PUMP CURRENT-SPIKES, THEN-DROPS TO'ZERO

CONDENSATE PUMP DISCHARGEfPRESSURE DECREASES

CONDENSATE AND FEEDWATER PRESSURES;AND: FLOWS
;

,

REACTORIWATER-LEVEL
7

|

ANNUNCIATORS:

CONDENSATE PUMP'A- 906TA1-1;(1-1)' j
OVERLOAD OR FAULT | TRIP <

CONDENSATE PUMP 906LA1-1"(1-4)-
A,B, OR-C' TRIP f(0.8-15 SEC' DELAY)=

IF .OTHER ~ CONDENSATE" PUMPS ARE RUNNING,J THEL COMBINED
i

CONDENSATE PUMP' DISCHARGE PRESSURE WILL1 DECREASE IN "

ACCORDANCE<WITH THE: PUMP AND SYSTEM CHARACTERISTIC
CURVES. ' ' :ii

',

ATTEMPTING TO RESTART THE PUMP, OR ' AN'' AUTOMATIC = START _ -

-

'

SIGNAL'FROM FWCI,1WILL'REEULT IN THE BREAKER CLOSING
AND TRIPPING'IMMEDIATCLY..- THE'BREAKERLWILL NOT: .

.

CONTINUE 1 TO CYCLE: DUED TO AN ' AUTOMATIC START SIGN 4L',
SINCE AUTO START SIGNALS 1PR) VIDE FOR ONLY ONE. BREAKER
CLOSE4 SIGNAL. '

-o
;

REMOVAL OF-THE MALFUNCTION WILL' ALLOW NORMAL OFERATION !+ OF THE PUMP.
#

B -- SIMILAR TO HALF A EXCEPT CONDENSATE. PUMP B IS'THE
AFFECTED COMPONENT. q

. .

w.

n. ..

. -
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C - :SIMILAR-TO~MALF.A'EXCEPT CONDEN3 ATE PUMP'C'IG.THE'
*AFFECTED COMPONENT AND.'IT IS!NOTJAFFECTED BY FWCI. '. i

1-- ' REF: P&ID -26013 !
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FWO2 CONDENSATE BOOSTER' PUMP TRIP j
~ i

A' - COND BOOSTER PUMP A TRIP '

a
B- - COND' BOOSTER' PUMP B TRIP ;

C' :COND BOOSTER PUMP C-TRIP

TYPE: GENERIC'
'

CAUSE: OVERLOAD TRIP ~

!

' PLANT. '

STATUS: 1005
!

.

EFFECTS:':A -- COND BOOSTER' PUMP.A. MOTOR WILL SHORTvCAUSING
ACTIVATION-' OF THE INSTANTANEOUS OVERCURRENT TRIP-

-

DEVICE'(50). .THE BREAKER WILL TRIP.

CONTROL PANEL INDICATIONS: '

PUMP OURRENT SPIKE-

COND. BOOSTER PUMP DISCHARGE PRESSURE: DECREASES

CONDENSATE ANDiFEEDWATER PRESSURES AND~FL'WSO <

REACTOR WATER LEVEL i

ANNUNCIATORS:

CONDENSATE BOOSTER ~ PUMP'A- -906JA1-1 (2-1)
OVERLOAD OR-FAULT TRIP

. .

1CONDENSATE BOOSTER PUMP 906 A1-1 '( 2-4 ) <

A,B, OR C TRIP ~ 3(0.8 SEC DELAY)

IF'OTHER CONDENSATE BOOSTER PUMPSJNRE; RUNNING,'THE--

COMBINED - BOOSTER - PUMP L DISCHARGE PRESSURE WILL ' DECREASE '
3

IN:ACCORDANCE.WITH THE PUMPJAND' SYSTEM: CHARACTERISTIC- '

' CURVES. '

ATTEMPTING ' TO. *ESTART THE. PUMP', - OR - AN T AUTOMATIC START
SIGNAL FROM FWCI. WILL1 RESULT.-IN THEJBREAKER CLOSING. !

AND TRIPOING'IMMEDIATELY.- 1THE BREAKERLWILL NOT'
CONTINUE . TO CYCLE: DUE TO - AN: AUTOMATIC START' SIGNAL-
SINCE' AUTO START 1 SIGNALS PROVIDE FCR'ONLY ONE BREAKER 1,

CLOSE SIGNAL. o

J
REMOVNL ' OF THE MALFUNCTION WILL ALLOW | NORMAL . OPERATION
OF-THE PUMP.

-B -- SIMILAR TO MALF A EXCEPT CONDENSATE BOOSTER,PUMPLB'
IS'THE AFFECTEDcCOMPONENT. " (

,

,
,

4
'
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FWO2 :
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-

C -- SIMIL'AR TO:HAL'F A EXCEPT CONDENSATE BOOSTER PUMP C*.
(.

IS LTHE" AFFECTED COMPON,ENT' AND ITL.IS NOT 'AFFECTED BY , !
FWCI. j

P&ID' 26013 . :' REF: 1
'
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FWO3- CONDENSATE-DEMIN HI D/P -

VARIABLE'.-(100N = SON BLOCKAGE)
P

A 1COND~DEMIN.A HI D/P *

- -

-

.B - COND.DEMIN B HI D/P |

C -- - COND'DEMIN C.HILD/P'<

-D - COND DEMIN D HI,D/P !

E - COND'DEMIN'E HI'D/P

F _CONDLDEMIN F.HI D/P
c

'G - UOND DEMIN G|HIs:D/P',

t

' TYPE: GENERIC, VARIABLE-(100% = 50% BLOCKAGE).

!CAUSE: SUILDUP OF SUSPENDED SOLIDS <

: PLANT
. . STATUS:- 100% !

t

EFFECTS: A -- FLOW THROUGH DEMINLA3WILL"BE REDUCED DUE TO 1
i-- -INCREASED RESISTANCE TO -- FLOW. THE FLOW WILL= BE!,

EVENLY DISTRIBUTED- . AMONG THE' |OTHER FIVE ON-LINE = -;|

DEMINERALIZERS ANDcTHE. DIFFERENTIAL PRESSURE ACROSS !

THE. DEMINERALIZER- SYSTEM WILL; INCREASE. '100%
SEVERITYf WILL RESULT IN .' A 50% - REDUCTION- OF j FLOW! ' i

!
THROUGH THE.A DEMIN. ALL: INCREASED ~ !
RESISTANCE TO' FLOW WILL BE IN.THE RESIN, THEREFORE. j
THE1 LOCAL ',RESIND STRAINER HIGMi D/P ALARM ; WILL NOT'

i' ACTUATE. 1L

THE. LOCAL DEMIN. EFFLut:NT FLOW LOW ALARM = MAY. ACTUATE,.-

ALONG 1WITH -THE' CONDENSATE DEMINERALIZER -TROUBLE
ALARM. ,

1

CONTROL PANELz INDICATIONS:
i

! ~ CONDENSATE DEMIN D/P
. s

L |
~

:

|- ANNUNCIATORS:

CONDENSATE CRP'.906 A2-1
'DEMINERALIZER, TROUBLE- (4-3)'

i

FURTHER INDICATIONS MAYc ' BE! OBSERVED IN L INCREASED -
t

1

CONDENSATE PUMP : DISCHARGE PRESSURE. '

i

NO RESIN: BEAD FRACTURING , WILL OCCUR AS . THE RESULT . OF ' -

$ THIS MALFUNCTION. '
, '

~

e
. ,

|4 h jc w|
?

-

.. ,

i$
'

' ' '
j,f j , ;I ,_,,___..._,:,(._,_ ,_,...._,....:. J. - - 6- .. , - . , - . , _ +,_
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B-G.-- SIMILAR "o MALFUNCTION A EXCEPT.THE AFFECTED
COMPONENT . WILL' . CC . THE:.SPECIFIED DEMINERALIZER.'-

REF: P&ID' 26013-- |!.
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FWO4 _ CONDENSATE ~DEMIN; RESIN ~ DEPLETION
.

,

-VARI ABLE ( 1005: z- NO - CONDUCTIVITY ' REDUCTION) ),

1

A'- - COND DEMIN:A DEPLETION

B - COND:DEMIN B' DEPLETION.

C -CONU'DEMIN C~ DEPLETION ;

D. - COND:DEMIN'D-DEPLETION'-' '

. Ex - COND DEMINVE DEPLETION-
'

|
-

F- .- COND'DEMIN'F= DEPLETION' L

| G - COND DEMINbGIDEPLETION'
:

|. TYPE: , GENERIC, VARIABLEL(1005 NO' CONDUCTIVITY RDUCTION)= <

CAUSE: GLD RESIN

'
PLANT
STATUS: 100N--

EFFECTS: . A -- THE A CONDENSATE- DENINERALIZER WILL LOSE [ALL' ABILITY,

,'

TO REMOVELIONIC1 IMPURITIES. THE1A DEMIN' EFFLUENT
'

: CONDUCTIVITY?WILL;GORTO1THEtSAME<VALUE AS HOTWELL'
u CONDUCTIVITY AND' MAY- RESULT 'IN ACTUATION' OF '' THE

'

- -

,

I- LOCAL ' ALARM 'FOR- HIGH CONDUCTIVITY. AT 1.0
MICRO-MHOS/CM - CAUSING: " ACTUATION :OF 7THE TROUBLE ~

*

ANNUNCIATOR.- -

t

AT INTERMEDIATE SEVERITIES:THE ION EXCHANGE CAPACITY ~ |

WILL < BEi REDUCED !TO L THE, SPECIFIED VALUE AND WILL
L CONTINUE TO DEPLETE .NORMALLY:'FROM THAT POINT.

MALFUNCTION SEVERITIES 'LESSc THAN-'THEJ . ACTUAL :
: DEPLETION'WILL"HAVE,NO:EFFECT.; e

- CONTROL PANEL INDICATIONS:.-

NONE !
'

ANNUNCIATORS:
1

CONDENSATE. CRP1906 A2-1,'i

DEMINERALIZER TROUBLE | ( 4-3 )- , ,

i
. FURTHER: INDICATIONS:MAY:BEROBSERVED?IN INCREASED- t

1, CONDUCTIVITY; IN'. THE REACTOR.: VESSEL, .' AND POSSIBLY
- INCREASINGLCONDUCTIVITYLIN-THE' CONDENSATE.-STORAGE'
TANK OVER"A LONG PERIODLOF TIME; ,

'. ,

L | 1' '
. ..

REMOVAL OF f THE L MALF, UNCTION'''WILLTLEAVE:.THE ION EXCHANGE!
, ,

, e

f
--~ *~* -'~~'' ~"'' ~~'#" ' " ~ * "f8 ' ' "

'
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| U. - - _ _ - - - . - .n - A -- - * JO



'

, .

!q' g
-

, { -;
i

,-,

;J ,_

FWO4~

, -

.

.
<

: EFFICIENCY!AT ITS PRESENT VALUE. THE RESIN-MAY.BE;;
'

REGENERATED-BY TAKING THE-DEMINERALIZER OFF LIbE USING
REMOTE FUNCTION'FWR15.

_

-

-B-G - SIMILAR:TO MALFUNCTION-A EXCEPT THE AFFECTED
'

COMPONENT WILL BE;THE SPECIFIED DEMINERALIZER..
!REF:' P&ID' 26013.

.iCWD 1012- '
''

'OP 315/515-
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FWOS- CONDENSATE STORAGE TAN'K LEAK '

f-VARIABLE (100% = 10,000 GPM) 4

- CST LEAK

TYPE: VARIABLE (100%': 10,000'GPM) !

,

CAUSh: HOLE-IN'THE BOTTOM OF-THE. TANK

PLANT
STATUS:- 100X'

'

'

EFFECTS: 'THE CONDENSATE ~ STORAGE TANK ^ WILLE DRAIN AT THEL RATE OF
10,000 GPM (WHEN AT NORMAL OPERATING LEVEL).- WHEN
LEVEL DECREASES BELOW 235,000~ GALLONS.E(51%) THE~ LOW
LEVEL ANNUNCIATOR ~WILL ACTUATE.- WHEN. LEVEL DECREASES---

,

TO ZERO THE-CONTROL ROD. DRIVE' PUMPS,LCORE: SPRAY PUMPS.-
'

AND LPCI PUMPS WILL~ LOSE SUCTION IF ALIGNED TO THE CST. .r
THE CONDENSATE MAKEUPE LINE WILLL LOSE.- SUCTION AND, IFf si
MAKEUP FLOW: IS PRESENT,' BEGIN DRAWING - AIR :INTO THE MAIN ' '

CONDENSER. THIS WILL-RESULT IN DECREASING' MAIN CONDENSER
- VACUUM..fINCREASED NON-CONDENSIBLE FLOW TO' THE. OFFGAS ;
SYSTEM, INCREASING ~ HOTWELL . CONDUCTIVITY,; AND . INCREASED. '

HOTWELL TEMPERATURE.

| IF THE CONTROL ROD DRIVE PUMP. SUCTION-IS ALIGNED ^TO(THE-
REJECT LINE, IT WILL ONLY' LOSE: SUCTION IF~ REJECT FLOW

|IS LESS THAN -CRD SYSTEM DEMAND ~.- ' ;}
NOTE: NO CREDIT ~IS TAKEN FOR'THELMOTE AROUND THE-CST,
ALL WATER IS ASSUMED'TO BE-LOST.-

REMOVAL OF THE' MALFUNCTION WILL;STOPJTHE. LEAK.
,

CONTPOL PANEL INDICATION:
(

CST LEVEL INDICATORt

'
v

-ANNUNCIATORS:.

| CONDENSATE STORAGE CRP 906LA2-1 l
TK LEVEL'HI/LO (2-3) f

l' REF: P&ID 26018
CWD'

i'

.OP =315.PA '

,

!

. NOTE: THIS' MALFUNCTION NOT CERTIFIED L
'
t

a- 1
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FWO7!
s _

LOSSLOF CONDENSATE PUMP' BREAKER! CONTROL POWER l
,

A CONDENSATE PUMP-A LOSS'OF CONTROL POWER
-

.B -- CONDENSATE PUMP-B LOSS OF' CONTROL' POWER,

C - CONDENSATE PUMP C LOSS OFTCONTROL POWER-
m

~ TYPE: GENERIC;
.

4 4
,

CAUSE: BLOWN FUSES

-PLANT- ,

STATUS:' :100% '
. d

EFFECTS: Ac- .'BOTH' CLOSED'AND OPENLINDICATION WILLLBE LOST FOR-- - 4' CONDENSATE' PUMP "A", THELBREAKER WILL NOT TRIP,
|

'

AND WILL NOT BE ABLE TO' BE' TRIPPED BECAUSE THE TRIP- "

COIL:CANNOT BE ENERGIZED. NO OTHER INDICATIONS WILL j

BE OBSERVED. 1THE' PUMP CURRENT WILL CONTINUE TO ~

-

INDICATE NORMAL RUNNING CURRENT.
'

,

1

'
,

IF, WHILE THIS MALFUNCTION'IS-ACTIVE, THE' CONTROL
SWITCH IS PLACED IN THE NORMAL-AFTER-TRIP POSITION,-
AND THE MALFUNCTION IS SUBSEQUENTLY-o REMOVED.. NOINDICATIONS WILL- BE' OBSERVED;. ,HOWEVER.IF MALFUNCTION FWO1;IS ACTIVATED,.L.E " CONDENSATE PUMP
A,B, OR C TRIP" ANNUNCIATOR-WILL NOT ACTUATE.-

H

, IF FWO1 iIS - ACTIVATED WHILE -THIS MALFUNCTION IS
3ACTIVE, THE ~ BREAKER- WILL NOT -TRIP AND THE

OVERCURRENT WILL.BE SEEN BY THR14160'V BUS CAUSING
ITS. SUPPLY BREAKER .TO TTRIP; ON OVERCURRENT. THIS '

WILL' RESULT; IN, LOSS - OF POWER 1-toc ALL COMPONENTS
SUPPLIED'FPOM"THAT--BUS.

<

- IF ACTIVATED YHEN '.THE PUMP IS- NOT . RUNNING. THE PUMP'
WILL NOT- - START IN RESPONSE - TO FWCI INITIATION.
ALSO,- THE " A, B, OR' C TRIP" ANNUNCIATOR WILL ' ACTUATE
IF THIS MALFUNCTION :ISH REMOVED 'WITH THE CONTROL- |.
SWITCHLIN THE NCRMAL-AFTER-CLOSE POSITION. i

.B -- SIMILAR TO MALF'A, DUT THE AFFECTED COMPONENT WILL dBE. CONDENSATE PUMP'B,

C -- SIMILAR TO MALF A, BUT THE AFFECTED COMPONENT WILL-
BE CONDENSATE PUMP C.

REF: ~P&ID 26013 '

CWD '356
OP 314

.

! . '
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'

,

'lFWC9~ LOSS OF-CONDENSATE BOOSTER PUMP' BREAKER CONTROL POWER
, .

1A - COND BOOSTER' PUMP A LOSS ~OF' CONTROL-PWR' '
,

B- .COND BOOSTER. PUMP'8 LOSS OF| CONTROL PWR
''

C, -COND BOOSTER PUMP C LOSS OF CONTROL PWR

' TYPE: GENERIC

CAUSE:. ' BLOWN:FUSESE
'

' PLANT
1: STATUS: 1002:

, .

iEFFECTS:
A -- BOTH' CLOSED ! AND' OPEN -INDICATION WILL : BE. LOSTL FOR --CONDENSATE: BOOSTER; PUMP "A"'. THE BREAKER WILL NOT.. i

TRIP, AND WILL NOT:BEKABLE' TO BE; TRIPPED BECAUSE THE: !
-

TRIP COIL!CANNOT.BE ENERGIZED. - NO OTHER INDICATIONS j
WILL BE--OBSERVED. 'THE-PUMP CURRENT-WILL CONTINUE'
TO INDICATE NORMAL: RUNNING CURRENT. ~

,

IF,.WHILE THIS=HALFUNCTION IS' ACTIVE, THE CONTROL
SWITCH IS PLACED:IN:THE NORMAL-AFTER-TRIP POSITION,
AND THE : MALFUNCTION 'IS SUBSEQUENTLY REMOVED, = NO -
INDICATIONS-:WILL BE; OBSERVED;_HOWEVER,IF

,

HALFUNCTION FWO2 ISLACTIVATED,1THE " CONDENSATE
. !BOOSTER PUMP A, B,.OR C TRIP"LANNUNCIATOR:WILL NOT :

ACTUATE. '

i

IF FWO2 . IS ACTIVATED WHILE THIS MALFUNCTION IS-ACTIVE, THE BREAKER' WILL' NOT. -TRIP AND THE- j
OVERCURRENT WILL BE SEEN BY'THEJ4160 V BUS CAUSING '

ITS SUPPLY BREAKER ' TO TRIP ON 'OVERCURRENT. THIS :1.

WILL RESULT IN - ' LOSS OF. POWER TO ~ ALL1 COMPONENTS
,

SUPPLIED.FROM THAT: BUS.-

IF ACTIVATED WHEN THE PUMP IS NOT ~ RUNNING, . THE PUMP-
WILL NOT START IN RESPONSE TO 1 FWCI . . INITIATION.
ALSO, THE '" A,: B, OR C TRIP" ANNUNCIATOR WILI. ACTUATE -I-

IF 'THIS- MALFUNCTION IS: REMOVED WITH ' THE CONTROL
SWITCH IN THE NORMAL-AFTER-CLOSE. POSITION.

REMOVAL OF -THE MALFUNCTION W I L L -' R E S T O R E , C O N T R O L- '

POWER. '

B -- SIMILAR TO MALF A, BUT THE AFFECTED. COMPONENT-WILL
BE CONDENSATEcBOOSTER PUMP B.,

I

~C -- SIMILAR-TO MALF A, BUT THE AFFECTEDTCOMPONENT WILL|
BE CONDENSATE BOOSTER' PUMP C.-

L. '

-
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FWO9 HEATER DRAIN PUMPiTRIP-

A- - HEATER ' 4AIN PUMP A TRIP
.

B - HEATER' DRAIN 1PUMPLB' TRIP'

- C - HEATER. DRAIN PUMP-C, TRIP.'
.m -

. TYPE: GENERIC

CAUSE: OVERLOAD TRIP.
.

PLANT
.

1

;

; STATUS: 100%-POWER- C

EFFECTS: A - HEATER' DRAIN PUMPL"A"'WILL TRIP'DUE TO OPERATION OF.;
THE DEVICE 49 CONTACTS.- BOTH INDICATING LAMPS WILL- iBE DEENERGIZED.- LEVEL' IN- THE: L 'I.P. HEATERS .WILL
INCREASE' CAUSING THE LEVEL | CONTROL.VALVESLTO OPEN.

- L.I.P. HEATER . LEVEL WICL' INCREASE AND THE EMERGENCYL
- DRAIN . WILL' OPEN-TO THE' CONDENSER.- THIS WILL ALLOW'|

WATER.ETO BEMVACUUM DRAGGED THROUGH.THE, DRAIN--PUMP
TO THE MAIN CONDENSER .= AND ~ LEVEL 5WILLZSTABILIZE

, ABOVE:THE. EMERGENCY-LEVEL.CONTROLoVALVE SETPOINT.
. AS THE' DRAIN FLOW-BYPASSES THE LP HEATERS,2A SMALL
REDUCTION''IN~ CONDENSATE HEATING:MAY:BEEOBSERVED.

,

REMOVAL OF - THE' MALFUNCTION.: LAND IRESET OF_ THE
0VERCURRENT DEVICE (49) USING REMOTE FUNCTION ~EDR17 1

1

WILL ALLOW NORMAL OPERATION,OFLTHE PUMP.
-

Li
~i

B ---SIMILAR-TO MALF A,.EXCEPT THE~AFFECTED~ COMPONENT '
7

WILL BE HEATER DRAIN.' PUMP "B".
L'

|

.i
C --:SIMILAR TO:MALF A, EXCEPT THE; AFFECTED- COMPONENT - ;

W1LL BE HEATER DRAIN' PUMP "C".. !
.. .;

,

REF: P&ID' 26014
Chu .380
OP- 348 j:
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FW11
,

LP-FW HEATER NORMAL-LEVEL.CONTRO'LLER FAILURE'

VARIABLE (100% =-VALVE: FULLY OPEN)
A - LP HTR 1A: NORM LVL CONT FAIL

B - LP HTR-18 NORM LVL CONT FAIL
C - LIP ~HTR-2A NORM LVL CONT FAIL.

:

0 - LIP HTR 2B NORM LVL CONT FAIL
E - IP HTR La NORM.LVL CONT FAIL I

iF IP HTR 3B NORM'LVL CONT FAIL
TYPE: GENERIC, VARIABLE (100%.= YALVE FULLY OPEN) ~-|

- CAUSE: FAILURE OF THE E/P CON'VERTER

PLANT
STATUS: -100% POWER

EFFECTS: >

A -- THE L.P. HEATER NORMAL LEVEL' CONTROL' VALVE WILL cO '

TO THE INSTRUCTOR SPECIFIED: POSITION DUE .TO FAILURE.
2

;

OF THE PNEUMATIC SIGNAL.
i

IF THE VALVE'' OPENS TO MORE THAN THAT REQUIRED FORNORMAL FLOW, THE- - L. P. HEATER LEVEL WILL BEGIN- |
DECREASING. 1

-THE LOW LEVEL-ANNUNCIATOR WILLKEVENTUALLY ACTUATE'-
.

.

. . ;

'WHEN , LEVEL DECREASES' BELOW 3 INCHES. t. WHEN THE
HEATER' DRAINS ~ COMPLETELY,.THERHEAT-TRANSFERRED TO <

I

THE CONDENSATE SYSTEM WILL BE, REDUCED DUELTO: STEAM
BLOWING BY . ,INTO :THE - MAIN CONDENSER WITHOUT L BEING
CONDENSED.IN THE-HEATER;- HEATER DRAIN TEMPERATURE
WILL INCREASE TO SATURATION TEMPERATURE'FOR THE SAHEREASON. .i

IF THE VALVE CLOSES TO LESS:TliAN REQUIRED FOR NORMAL
FLOW,!THE L.P. HEATER' LEVEL WILL.BEGIN' INCREASING..

i
THE EMERGENCY, LEVEL CONTROL VALVE WILL, BEGIN TO OPEN :

!
AND: WILL CONTROL LEVEL 'AT ITS' SETPOINT. NO;OTHER: 11INDICATIONS WILL BE'SEEN.

1
REMOVAL. OF- THIS aALFUNCTION~ WILL RESTORENORMAL VALVE OPERATION.

I

b ANNUNCIATORS:
1

HEATER LEVEL HI/LO- CRP 9061A1-2
CRP 923 ANNUNCIATOR (4-6)

1

'a nw
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.

LP HEATER "A'' CRP 923-

LEVEL LOW (5-4) -l

| B -- SIMILAR TO MALF A EXCEPT THE AFFECTED COMPONENT WILL
'

BE L.P. HEATER B. !

|
. !

C-F SIMILAR'TO MALF A EXCEPT.TME AFFECTED COMPONENTS t'

WILL BE:L.I.P.;ORLI.P. HEATERS. THE EFFECTS WILL
,

ALSO BE OBSERVED IN THE' CASCADING DRAIN-FLOWS AND'- )
HEATER ~ DRAIN TANK LEVEL'.

;

REF: P&IP 26104' -

'

CWO 387- '

OP 348
i

i

;

i
,

'

i

c .J

b
>

:

' k

,

.-,a n -
- , .,.-e a n ,-- ..,,.-,,o-- , y , , , - -



_ _ . _ _ . . ._ - _ . . _ ___ _ _ _ . _ ._ _

-L

'

,,

i

f![ ,

.

FW12 LP - FW: HEATER EMERGENCY ' LEVEL CONTROLLER FAILURE- f
VARIABLE (1002 = VALVE _ FULLY OPEN)

'

LP HTR 1'A EMERG LVL CONT FAILA -

p B- LP HTR 18 EMERG LVL CONT FAIL-

h C LIP HTR 2A EMERG LVL CONT FAIL *-

,t D'
~

LIP HTR 2B~EMERG LVL CONT' FAIL-

(.
E IP HTR 3A EMERG"LYL CONT FAIL-

,

F IP HTR138'EMERG LYL CONT-FAIL- !-

TYPE: KGENERIC, VARIABLE (1005:= VALVE FULLY OPEN)-

. CAUSE: FAILURE OFLTHE E/P CONVERTER-
t

,

PLANT '

STATUS: .1004 POWER'

EFFECTS: A'-- THE EMERGENCY LEVEL CONT'ROL VALVE WILL'GO TOLTHE-

INSTRUCTOR SPECIFIED POSITION 1 DUE TO FAILURE OF:-THE
PNEUMATICLSIGNAL.

AS THE VALVE OPENS .THE NORMAL-. LEVEL CONTROL VALVEh

WILL CLOSE DUE TO DECREASING, LEVEL'IN THEcHEATER.
'IF THE-EMERGENCY VALVE. OPENS BEYOND THE POINTiTHAT

-

SHUTS 'THE . NORMAL' VALVE.-FULLY',:-THE- LEVEL WILL
: DECREASE AND THE LOW. LEVEL .ANNUNCIATORI

WILL'.EVENTUALLY ACTUATE ' WHEN ' LEVEL L DECREASES BELOW: -3
INCHES. WHEN THE HEATER DRAINS COMPLETELY, THE HEAT- I

. TRANSFERRED TO THE CONDENSATE SYSTEM WILL BE REDUCED '
l- DUE TO STEAM BLOWING BY INTO , THE MAIN CONDENSER
L WITHOUT BEING CONDENSED IN THE HEATER. HEATER DRAIN

TEMPERATURE WILL- INCREASE 1TO SATURATION TEMPERATURE'' '

FOR THE SAME-REASON.
'

,!

REMOVAL OF 1THIS MALJUNCTION' WILL- RESTORE NORMAL ( [
~

,
,

VALVE,OPEP'4 TION.
'

' ANNUNCIATORS:
' ,

T HEATER LEVEL HI/LO ' CRP-906rA1-2
'

CRP'923 ANNUNCIATOR '(4-( '

'

LP HEATER "A" CRP 9'23-

LEVEL LOW (5-4)- 5

B -- SIMILAR TO MALF A, EXCEPT 'THE AFFECTED
.

,

COMPONENT WILL ,BE ' LP ' HEATER B- EMERGENCY LEVEL |
s

CONTROL VALVE. ' '

*m

= . _ _ _ . . . . ._ . .. . _ _ _. . . -
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FW12

:

'C-F. SIMILAR-TO MALF A,.EXCEPT THE AFFECTED' COMPONENTS-
WILL BE THE : L. I .P. AND I .P.- HEATERS. ' ADDITIONAL.
EFFECTS WILL. BE ~ OBSERVED IN THE CASCADING ~ DRAIN ,

FLOWS,
)

'REF: P&ID '26104. 'l
CWD =387
OP 348' I

1

l
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.|
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|
'1

.
-

t

.;.

.___ _ _ _ _.__ _ _______ _ _ ___._._ _ ____ . -_ _ _ .. - . - _ ,e ,



. _ _ _ _ . _ _ . _ . . _ - - - __ _ _ _ - - _ - - ~ - - - - _ _ _ _ _ _ _

,

q, .
4

<

I
m

|
.

"
FW13 HP FW HEATER: NORMAL' LEVEL CONTROLLER FAILURE

VARIABLE.(100% = VALVE FULLY OPEN)'
,

-A - HP HTR SA' NORM LVL CONT FAIL

B - HP HTR SB NORM LVL CONT FAIL
;.

L C - HIP'HTR 4A NORM LVL CONT FAIL.
D - HIP HTR-4B NORM LVL CONT' FAIL

1TYPE:- ; GENERIC, VARIABLE (1004 =. VALVE. FULLY OPEN) |

CAUSE: FAILURE OF CONTROLLER' OUTPUT I/P' CONVERTER
<!

PLANT I

STATUS:- 100%

EFFECTS: A -- THE NORMALtLEVEL CONTROL. VALVE.WILL GO.TO,

- THE INSTRUCTOR SPECIFIED . POSITION DUE TO FAILURE OF :
| THE PNEUMATIC POSITION CONTROLLER.

IF THE VALVE OPENS,TO MORE;THAN THAT REQUIRED:FOR !

NORMAL FLOW, TH E ' H . P . HEATER LEVEL WILL' BEGIN|- DECREASING. THE LOW LEVEL ANNUNCIATOR- WILL!
EVENTUALLY ACTUATE WHEN LEVEL ' DECREASES BELOW 4
INCHES = WHEN;THE HEATER DRAINS COMPLETELY, THE HEAT -.

TRANSFERRED TO THE FEEDWATER SYSTEM WILL BE REDUCED !
DUE'TO STEAM BLOWING BYLINTOnTHE THE NEXTa
HEATER 1(HIP); WITHOUT BEING ' CONDENSED -IN? THE C HP.'

,

HEATER DRAIN TEMPERATURE WILL| INCREASE TO SATURATION:
TEMPERATURE'FOR THE"SAME' REASON. iTHE STEAM
FLOW WILL ALSO BE SEEN :IN THE H. I .P. ' HEATER
TEMPERATURE EFFECTS, J AND' < POSSIBLY INTO THE - I . P.
HEATER.. FEEDWATER -TEMPERATURE: OUT OF THE H.P.
HEATER WILL DECREASE SOMEWHAT- AS THE - HEATER IS-=

DRAINED.

IF THE VALVEzCLOSES TO LESS THAN REQUIRED FOR NORMAL
i FLOW, THE H.P. HEATER LEVEL:WILL BEGIN INCREASING.
I THE EMERGENCY ' LEVEL. CONTROL' VALVE WILLL BEGIN TO OPEN

-

=,
'

AND WILL CONTROL LEVEL"AT'ITS SETPOINT. THE HEATING 1
EFFECTS'IN THE:H.I.P.! HEATER-WILL-BE. REDUCED DUE'TO-

THE FLOW:BEING BYPASSED:TO THE MAIN CONDENSER,

CONTROL PANEL INDICATION: 1

4 FEEDWATER TEMPERATURE DECREASES

ANNUNCIATORS: '|
|

HEATER LEVEL HI/LO CRP 906 A1-2-
CRP'923 ANNUNCIATOR (4-6)

-. - - . .. - .. - . - . - - - - .- - - .
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FW13:
1

dHP' HEATER "A" CRP'923 *

'. '

LEVEL LOW- (1-2)
~

B-D = EFFECTS SIMILAR TO MALF=A..

REF:. P&ID 26104
CWD 387
OP 348' 'T
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FW14 HP FW. HEATER EMERGENCY LEVEL CONTROLLER FAILURE
-

~

|- VARIABLE (100% = VALVE FULLY OPEN) '

A - HP HTR 5A EMERG LVL CONT-FAIL

B - HP HTR-SB EMERG LVL CONT FAIL

| C - HIP HTR 4A EMERG LVL CONT FAIL !

D - HIP HTR 4B EMERG LVL. CON" CAIL
,

TYPE: GENERIC, VARI ABLE (100% = ; VALVE NLLY OPEN)'

q
<

CAUSE: FAILURE OF. CONTROLLER: OUTPUT I/P CONVERTER'
'

PLANT
STATUS: 100%-

EFFECTS: A -- THE EMERGENCY LEVEL CONTROL VALVE WILL GO TO THE
INSTRUCTOR SPECIFIED POSITION.DUE TO FAILURE OF THE
PNEUMATIC POSITION-CONTROLLER. '

AS THE VALVE OPENS, THE NORMAL LEVEL CONTROL VALVE
WILL CLOSE.DUE TO DECREASING LEVEL IN THE HEATER.
IF THE EMERGENCY VALVE OPENS' BEYOND THE POINT WHICH. :WOULD SHUT THE NORMAL VALVE FULLY, AS LEVEL d

DECREASES THE LOW LEVEL ANNUNCIATOR WILL EVENTUALLY =
ACTUATE WHEN LEVEL-. DECREASES'BELOW 4-INCHES. WHEN j
THE HEATER DRAINS COMPLETELY, THE HEAT. TRANSFERRED
TO THE FEEDWATER SYSTEM WILL BE REDUCED DUE TO STEAM
BLOWING BY INTO THE MAIN CONDENSER WITHOUT BEING |
CONDENSED IN THE HEATER. ' HEATER DRAIN TEMPERATURE
WILL INCREASE TO SATURATION TEMPERATURE FOR-THE SAME
REASON. a

REMOVAL OF THE MALFUNCTION WILL RESTORE NORMAL VALVE
OPERATION.-

!

ANNUNCIATORS:
L.

l~ HEATER' LEVEL HI/LO ~ CRP 906 A1-2
,-

CRP 923 ANNUNCIATOR (4-6)
HP HEATER "A" CRP 923
LEVEL. LOW (1-2)

{ B-D SIMILAR:TO MALF A.
4

;' REF: P&ID,.26104-
p CWD 387

OP' 348 '
.

., c .
i
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19(1 51 RFP' MINIMUM FLOW RECIRC VALVE FAILS-OPEN
L A - RFP:A MIN. FLOW RECIRC VALVE FAILS OPEN l..,

io
.

-RFP-B; MIN FLOW RECIRC VALVE FAILS OPEN. ;_ B
-

i
,

J

C - RFP C MIN FLOW RECIRC-VALVE FAILS OPEN
-

,

'

TYPE: . GENERIC>

e

CAUSE: FLOW-SWITCHiFS-2-1A,-2A, OR,-3A FAILS OPEN

PLANT
STATUS: 100W POWER

EFFECTS: A --.IF' REACTOR FEED PUMP'"A" IS RUNNING, THE MINIMUM
' FLOW:RECIRC VALVE WILL OPEN INCREASING FLOW THROUGH - |THE PUMP- BY ABOUT. 2000 GPM. FEED FLOW TO - :TH E :

REACTOR WILL DECREASE AND THE FEED REG-VALVES WILL
OPEN TO ATTEMPT TO CONTROL. VESSEL LEVEL.-

'IF THE MINIMUM FLOW RECIRC VALVE IS ALREADY' OPEN,
NO EFFECTS WILL~BE SEEN DUE TO THIS MALFUNCTIQN.'

PLACING THE MINIMUM FLOW VALVE CONTROL ' SWITCH "N1
~

CLOSE OR AN. AUTO CLOSE SIGNAL-DURING A FWCI
INITIATION WILL STILL CLOSE THE: VALVE, REGARDLESS- '

.0F THIS MALFUNCTION.

REMOVAL OFtTHIS MALFUNCTION WILL RESTORE NORMAL-
'

OPEHATION OF FS-2-1A.

CONTROL ROOM INDICATIONS:

RFP. SUCTION FLOW-
1

FEEDWATER FLOW CONTROL VALVE POSITIONS 'I
"

REACTOR WATER LEVEL

ANNUNCIATORS:'2

,

NONE d
L

B-C SIMILAR TO MALF A',
.

REF: P&ID 26013
CWD 341
OP 316

|

I,

I
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I
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- FW17 FEEDWATER PUMP' TRIP

A - RFP A' TRIP-

B - RFP B TRIP
|

C - RFP:C' TRIP
1

L TYPE:' GENERIC l

|- :

CAUSE: OVERLOAD TRIP '

PLANT
STATUS: 1005, A &-B RFP'S RUNNING,-C IN. STANDBY"

EFFECTS: A -- FEED PUMP A MOTOR WILL SHORT CAUSING ACTIVATION OF |

-THE INSTANTANEOUS OVERCURRENT TRIP DEVICE :(50). THE '

BREAKER WILL TRIP.
'

}:
CONTROL PANEL-INDICATIONS: '

PUMP CURRENT SPIKE

FEED PUMP' DISCHARGE PRESSURE DECREASES

ANNUNCIATORS:
j

RE.\CTOR FEED. PUMP A' CRP 906 A1-1
OVERLOAD OR~ FAULT TRIP (3-1)

THE STANDBY REACTOR FEEDPUMP:WILL START AUTOMATICALLY.
AS THE PUMP COMES UP TO SPEED AND THE ATTACHED OIL PUMP
PRODUCES GREATER THAN113 PSIG, THE GREEN LIGHT WILL GO
OUT'AND THE AUXILIARY OIL PUMP WILL-STOP. AS THE "A"
FEEDPUMP COASTS DOWN; ITS. AUXILIARY OIL' PUMP WILL START-.
WHEN THE ATTACHED. OIL PUMP PRESSURE DROPS BELOW 7 T41G.

REACTOR WATER LEVEL.WILL" EXHIBIT'A TRANSIENT,
HOWEVER-MOST-OFETHE TRANSIENT-WILL BE.DAMPE0 BY.THE
LEVEL CONTROL SYSTEM.- THE FEEDWATER' CONTROL VALVES ~

,

WILL BEGIN OPENING AS THE' LEVEL' DECREASES ~DUE TO THE. 1
TRIPPED PUMP. AS-THE STANDBY' PUMP COMES UP.TO PRESSURE-
IT WILL BEGIN' FEEDING.AT AN INCREASED RATE'AND LEVEL.
WILL RECOVER RAPIDLY.

REMOVAL OF.THE MALFUNCTION AND RESET OF THE OVERCURRENT-
DEVICE WITH REMOTE FUNCTION EDR 17 WILL ALLOW NORMAL
OPERATION OF THE PUMP.

B -- SIMILAR TO MALF A EXCEPT FEED PUMP B IS THE AFFECTED
COMPONENT.

g C -- NO EFFECTS > WILL BE OBSERVED UNLESS THE PUMP' RECEIVES
9

- -s .-- - - - . , m+, ,.~..c _. . . . - , , , , , , , . _ . . , . - . - . . - - - . . . . - - - . . ---r.



- .~ .. . . . .. - -. . ..

, + t

i

'
( ti

.

,

4

FW17
.

A START SIGNAL, AT WHICH TIME IT ' WILL BE ' AFFECTED.
IN A SIMILAR MANNER TO MALF A. 1

REF: P&ID. 26013'
CWD' 368: f

'

>

OP. 316 , }
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FW18 FEEDWATER PIPE' RUPTURE OUTSIDE CONTAINMENT
|

VARIABLE (1002 = 7.6E6 LBM/HR)

- FEEDWATER RUPTURE INSIDE HEATER BAY
^

TYPE: VARIABLE (100% = 7.6E6 LBM/HR)-

CAUSE: PIPE FAILURE-
t.

PLANT
STATUS:' 1004 *

EFFECTS: THE FEEDWATER HEADER WILL RUPTURE JUST UPSTREAM OF THE
POINT WHERE THE HEADER DIVIDES TO THE H.I.P. HEATERS.
AT 1002: SEVERITY AND NORMAL FEED PRESSURE, FLOW THROUGH
THE RUPTURE.WILL BE 7.6E6 LBM/HR.

THE RUPTURE-WILL CAUSE'THE FEEDWATER HEADER PRESSURE TO
DROP RAPIDLY ~TO LESS THAN REACTOR: PRESSURE. THE i

CONTAINMENT ISOLATION CHECK VALVES WILL' PREVENT ANY ;
REVERSE FLOW FROM THE' REACTOR VESSEL. -THE' LOSS OF FEED '

FLOW TO-THE VESSEL WILL CAUSE REACTOR WATER LEVEL TO
DECREASE, AND.THE LEVEL CONTROL SYSTEM WILL' ATTEMPT TO
RESTORE LEVEL BY OPENING THE FEED CONTROL VALVES.- -AS
FLOW THROUGH-THE FEEDPUMPS INCREASES,EBOTH SUCTION-AND
DISCHARGE PRESSURE WILL-DECREASE AS THE PUMPS GO INTO
RUNOUf.. AS SUCTION PRESSURE' DECREASE BELOW 335 PSIG.
THE LOW SUCTION PRESSURE ANNUNCIATOR.WILLJACTUATE. IF ,

SUCTION PRESSURE; DECREASES BELOW 85-PSIG,.THE REACTOR
FEED PUMPS WILL TRIP.'

|

THE COMPLETE LOSS OF ' FEEDWATER FRCM ~ 1005 POWER WILL
'

l
RESULT IN A SEVERE TRANSIENT SIMILAR TO'THE F.S.A.R.
TRANSIENT FOR CLOSURE OF THE FEEDWATER-LEVEL CONTROL
VALVES. THE REACTOR WILL SCRAM ON LOW LEVEL IN ABOUT
5 SECONDS.

THE WATER LOST THROUGH THE LE, WILL' APPEAR IN'THE
TURBINE BUILDING FLOOR DRAIN bump. THE STEAM-
RELEASED WILL CAUSE ELEVATED TEMPERATURES IN THE~ AREAL
OF THE. BREAK.

CONTROL PANEL INDICATIONS:

RFP A-DISCHG PRESSURE, DECREASES

RFP B DISCHG PRESSURE DECREASES-

: RFP C DISCHG PRESSURE DECREASES

RF WATER PRESS TRAIN A DECREASES

RF WATER PRESS TRAIN B DECREASES

. .. - _- .. . . . . - . . , , .~. - . . - - .- -, ... - -,
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1FW18:
{
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RFP A SUCTION FLOW INCREASES'
> ,

RFP B SUCTION FLOW IliCREASES
i

CONDENSATE.DEMIN D/P INCREASES-,

_t
t

ANNUNCIATORS: )
CONDENSATE CRP'906 A2-1
DEMINERALIZER TROUBLE -(4-3) .;

REACTOR: FEED PUMP-A: -CRP 906 A1-1- -

SUCTION PRESSURE' LOW (7-1)-. <!
-

1

REACTOR FEED PUMP B~ !CRP-906 A1-1- -

SUCTION PRESSURE LOW- .(7-2) ,

REACTOR FEED PUMP-C: CRP 906.A1-1 kE
SUCTION PRESSURE' LOW- (7-3) '

-

,

REF: P&ID 29119: (SH. L248)
.CWD 760-785
OP 5618: '

.
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FW19 FEEDWATER PIPE. RUPTURE-INSIDE. CONTAINMENT;- '
,

VARIABLE (100% = 7.6E6 LBM/HR)~ ,

;\
- FEEDWATER RUPTURE INSIDE CONTAINMENT I

TYPE: VARIABLE (100% = 7.6E6 LBM/HR) i

CAUSE:- PIPE FAILURE
|

PLANT
STATUS: '100% -

EFFECTS: THE "A" FEEDWATER HEADER?WILL. RUPTURE BETWEEN THE
INBOARD CHECK VALVE V58A AND THE MANUAL ISOLATION-
. VALVE V57A RESULTING IN AN UNISOLABLE LEAK'FROM.THE'
REACTOR PRESSURE VESSEL THROUGH THE FEEDWATER HEADER..

: FLOW THROUGH THE LEAK WILL BE 7 6E6.LBM/HR AT 1004 ;

SEVERITY WITH NORMAL SYSTEM PRESSURE. '

|

THE EFFECTS ON'THE FEEDWATER' SYSTEM WILL BE SIMILAR'TO
.THOSE OBSERVED IN FW18. .THE LOSS OF WATER FROM'THE-
REACTOR VESSEL'WILL CAUSE CONTAINMENT PRESSURE AND

,

TEMPERATURE TO RISE. AS THE' WATER.LEVELJIN THE'VESSE. |

DOWNCOMER DECREASES BELOW THE LEVEL OF THE.FEEDWATER ;
SPARGERS, THE FLOW FROM THE VESSEL BECOMES' STEAM CAUSING |
THE RATE OF MASS LOSS-FROM THEEVESSEL TO NOTICEABLY

j

DECREASE AND THE RATE OF: VESSEL 1DEPRESSURIZATION TO '

NOTICEABLY INCREASE.
|

THE CONTAINMENT TEMPERATURE. ANDI PRESSURE RESPONSE- WIL'L:
BE SIMILAR TO THAT' DESCRIBED FOR..THE MAIN STEAM LINE. |

RUPTURE L(MS01), HOWEVER THE TRANSIENT WILL PEAK SOMEWHAT.
L

LATER AND NOT BE AS SEVERE. THE LONG TERM TRANSIENT WILL
BE NEARLY IDENTICAL.- |

' |

CONTROL PANEL INDICATIONS:

REACTOR WATER LEVEL

DRYWELL PRESSURE

DRYWELL TEMPERATURE 1

f
u

RFP A DISCHG PRESSURE

L RFP B DISCHG PRESSURE
<

RFP C DISCHG PRESSURE

RF WATER-PRESS TRAIN A

| RF WATER PRESS TRAIN B
,

_ -. - . . _ - . . - . _ _ .. - - - - ..-.
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FW19
l

i

RFP A SUCTION FLOW:
'

RFP B SUCTION FLOW

CONDENSATE DEMIN D/P >

ANNUNCIATORS: F

CONDENSATE CRP 906 A2-1..
.

DEMINERALIZER TROUBLE- '(4-3) i.

REACTOR FEED: PUMP A- CRP 906-A1-1
SUCTION PRESSURE' LOW. (7-1)_

,

REACTOR FEED PUMP B- CRP 906 A1-1
SUCTION PRESSURE LOW -(7-2) !

REACTOR FEED PUMP C- ~CRP-906 A1-1
SUCTION PRESSURE LOW. (7-3)
REACTOR PRESS LOW CRP-903 A1-

('1-4)
.,

ORYWELL HI PRESSURE CRP-903 A1
,

(2-3)
ORYWELL FLOOR DRAIN 1 CRP.904 A1- '

SUMP HI-HI LEVEL. (3-4)-
REF: P&ID 29119 (SH:248)

CWD 760-785
3OP 516B

.

1

''
.

O

i
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FW20 105 F5ED. VALVE 1-FN-5C CONTROLLER FAILURE

VARIABLE (100N = VALVE _ FULLY OPEN)
|

'
'

10% FEED VALVE CONTROLLER FAILURE '-

TYPE: VARIABLE (100% = VALVE FULLY OPEN)

CAUSE: FAILURE OF CONTROLLER OUTPUT

PLANT.
STATUS: 1004

8

EFFECTS: THE CONTROLLER OUTPUT WILL' BE SET'To THE INSTRUCTOR
SPECIFIED POSITION (0-100N OPEN). . ifs THE_105-VALVE- |

BLOCKING VALVE IS.OPEN. THEN FEED FLOW TO THE |

VESSEL WILL INCREASE-CAUSING LEVEL TO INCREASE ABOVE 1-

THE SETPOINT OF THE LEVEL-CONTROL SYSTEM. THE NORMAL
LEVEL' CONTROL VALVES WILL CLOSE DOWN TO RESTORE-LEVEL
TO NORMAL. THE INDICATION ON THE MANUAL LOADING STATION
FOR THE.~ LOW-~ FLOW VALVE WILL CONTINUE TOEINDICATE THE.-
DEMANDED VALVE POSITION, BUT THE VALVE WILL NOT. RESPOND. I

IF THIS MALFUNCTION IS INSERTED AT LOW POWER OR
SHUTDOWN CONDITIONS WHEN THE 10% FEED VALVE IS
CONTROLLING LEVEL, THE LEVEL WILL RESPOND ACCORDING1
TO THE DEVIATION BETWEEN FEED FLOW TO THE VESSEL AND- '

LOSSES FROM THE VESSEL.
.

;

REMOVAL OF THIS MALFUNCTION WILL. ALLOW.THE1 LOW FLOW
VALVE TO RESPOND NORMALLY TO THE DEMAND-FROM ITS
CONTROLLER.4

CONTROL PANEL INDICATIONS:

; . VESSEL LEVEL MASTER CONTROLLER

FEED REG VALVE POSITION

l FEEDWATER= CONTROLLERS

REF: P&ID 26013
CWD 660
OP 316

|

.

.. _ _ __ __ _ . . . _ . . _ _ _ . - _ _ . . _ .
O_ ~ , _ _ . .

. .- -
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FW21 LOSS.0F AIR.TO FEEDWATER CONTROL VALVE
.

-

A .- FEED REG VALVE 5A LOSS OF' AIR
,

B ' - FEED. REG VALVE 5B LOSS OF AIR -

C : 105 CONTROL VALVE SC LOSS OF-AIR

TYPE: GENERIC

CAUSE: -RUPTURED AIR LINE

PLANT
''STATUS: 100X'

EFFECTS: A -- THE VALVE OPERATING' AIR LINE WILL RUPTURE'BETWEEN e
:THEz VALVE- ' CONTROLLER 'AND THE VALVE !

ACTUATOR " '

RESULTING IN1 A COMPLETE LOSS OF. AIR TO THEVALVE. THE LEVEL CONTROL . VALVE WILL- REMAIN IN ITS
PRESENT POSITION AND~WILL- NOT RESPOND 1TO-ANYJSIGNALS 'I
FROM -THE CONTROL SYSTEM. THE LOSS OF AIR PRESSURE'WILL . ACTUATE THE LOCKOUT ANNUNCIATOR AND-THE RESET-

PUSHBUTTON WILL' ILLUMINATE. -

3

PRESSING THE RESET PUSHBUTTON WHILE.THIS MALFUNCTION
IS ACTIVE WILL.CAUSE THE' LIGHT TO EXTINGUISH, BUT
WILL HAVE NO OTHER EFFECTS.- .THE' LIGHT WILL.COME i

BACK ON WHEN THE PUSHBUTTON IS RELEASED. '

~ LEVEL TRANSIENTS WILL _ BE, SLIGHTLY GREATER THAN.
' NORMAL,:SINCE THEL"B"1 FEED ~ REG VALVE WILLiHAVE'TO
MOVE 'TWICEUAS MUCH' TO'GET THE REQUIRED FLOW.- 'IF THE
FLOW DEMAND EXCEEDS THE COMBINED CAPACITY OF THE "A"

< VALVE AT'ITS"PRESENT POSITION AND'THE "B" VALVE AT-

ITS MAXIMUM- POSITION, . LEVEL WILL BEGIN' TO DECREASE.,
IF THE FLOW DEMAND DECREASES BELOW THE CAPACITY 0F
THE "A"' VALVE - AT LITS PRESENT POSITION, THEi"B" VALVE

,;
WILL COMPLETELY - CLOSE 'AND LEVEL .WILL :BEGIN TO-

4

-

INCREASE.-
{

REMOVAL OF THIS MALFUNCTION, WILL ALLOW THE FEED REG -
' VALVE'TO BE. RESET BY MEANS OF THE LIGHTED PUSHBUTTON. !ON CRP 905. "

'

CONTROL PANEL' INDICATIONS:

RESET-VALVE A. LIGHTS

RESET VALVE B-LIGHTS >;

FEEDWATER CONT MAN / AUTO DEVIATION ~

ANNUNCIATORS:

-. . . - . .- - - . -.- -_._ -.. -. - . -. |
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FW21

'

,
.

FEEDiREG VALVE CRP 905~A3-
A' LOCf 7'i' ' ( 8- 1 -) -

-

.

FEED REG ''ALVE :- CRP 905~A3.
B LOCKOur . ( 8'- 2 ) -

B --'.SIMILAR TO.MALF A, EXCEPT.'THE|AFFECTED COMPONENT ~
WILL'BE LEVEL CONTROL ~VALVEL6428..

C -- THE LOW FLOW CONTROLEVALVE WILL. FAIL TO THE FUL'L; *

OPEN POSITION. THE EFFECTS WILL BE SIMILAR TO.
MALFUNCTION FW20~.

, ;

-.

' REF: -P&ID 'N/A
CWD- 660-
OP' 316

<

'

I

!

,

,

.

|

:

,

i

i
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FW22 FEEDWATER CONTROLLER FAILURE

VARIABLE (1002 = VALVE FULL OPEN DEMAND) !-

A - FEEDWATER CONTROLLER A AUTO FAILURE,

:B FEEDWATER CONTROLLER B AUTO FAILURE

TYPE: GENERIC, VARIABLE (100% = VALVE FULL OPEN DEMAND)
;

' CAUSE: FAILURE OF' CONTROLLER AUTO OUTPUT '

PLANT'
. STATUS: 100*

EFFECTS: A -- THE CONTROLLER AUTO OUTPUT SIGNAL WILL GO TO THE 4

. INSTRUCTOR SPECIFIED VALUE AND THE FEEDWATER CONTROL f

VALVE WILL RESPOND BY MOVING TO THE DEMANDED
POSITION.

,

IF THE VALVE OPENS FROM ITS STEADY STATE POSITION,
THE OTHER' VALVE WILL CLOSE DOWN AS NECESSARY AS FEED
FLOW AND REACTOR LEVEL INCREASE.-

IF THE. VALVE CLOSES FROM ITS STEADY. STATE POSITION,
THE OTHER VALVE WILL - OPEN IN RESPONSE- TO 'THE
DECREASED REACTOR VESSEL LEVEL. SINCE THE
CAPACITY OF.~THE FEEDWATER LEVELJCONTROL VALVES IS
ONLY 555-OF RATED FLOW. THE: REACTOR WILL NOT GET
SUFFICIENT ' FLOW TO MAINTAIN LEVEL. LEVEL WILL
CONTINUE TO DECREASE UNTIL A SCRAM. OCCURS DUE' TO LOW' LEVEL.

.

t

PLACING THE CONTROLLER IN MANUAL. WILL BLOCK THE' AUTO
SIGNAL AND ALLOW THE OPERATOR TO' POSITION THE
FEEDWATER CONTROL-VALVE.

REMOVAL OF THE MALFUNCTION - WILL - RESTORE ' THE = AUTO :
SIGNAL TO ITS-NORMAL-VALUE.

.

BL-- SIMILAR TO MALFUNCTION A EXCEPT THE AFFECTED
COMPONENT WILL BE FEEDWATER CONTROL VALVE B.

REF: . P&ID N/A
CWD 660 !

OP 316

o

-

:

i

4

)'F '
,

' '
'
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FW23 FEEDWATER CONTROL-VALVE-ERRATIC OPERATION

VARIABLE (100% OSCILLATION OF'50% VALVE POSITION).=
o

FEEDWATER CONTROL VALVE'A OSCILLATION<A -
,-

.
. . -i

''

B- .FEEDWATER CONTROL VALVE 8 OSCILLATION ,

TYPE: GENERIC, VARIABLE (100% ~ = OSCILLATION-OF 50% VLV POS)
'

CAUSE: I/P CONVERTER FAILURE'
l

PLANT I

STATUS: 1005

EFFECTS: . A --- THE POSITION, DEMAND SIGNAL TO' THE A FEEDWATER LEVEL l-

CONTROL VALVE WILL EXHIBIT RANDOM OSCILLATIONS ABOUT^ l
THE NORMAL VALUE, WITH A PERIOD ~ OF ABOUT FIVE i '

SECONDS.

AT 1002, SEVERITY, THE-VALVE:WILL SWING FROM ABOUT- |

50% OPEN-TO-FULL OPEN. IT.WILL REMAIN IN-THE FULL
OPEN POSITION!WHILE THE= RANDOM OUTPUT EXCEEDS'THE i
MAXIMUM ALLOWABLE DEMAND. j

1AS THE VALVE-OSCILLATES, FEED HEADER PRESSURES AND j
FLOWS WILL ALSO, OSCILLATE.s THE 'OTHER CONTROL VALVE'

MAY EXHIBIT!OUT-OF-PHASE OSCILLATIONS AS IT RESPONDS
TO THE CHANGING: LEVEL. THE MALFUNCTIONING VALVE MAY
BE DETERMINED BY.-OBSERVING THE DEVIATION METER. -THE -

'

I
AFFECTED VALVE WILL SHOW LARGE CHANGING DEVIATIONS, !
WHILE;THELUNAFFECTEDRVALVE'WILL.SHOW ONLY SLIGHT- I

DEVIATION ASJIT' RESPONDS NORMALLY TO:THE AUTOMATIC !
DEMAND SIGNAL. -|

REMOVAL' OF THE ' MALFUNCTION .. WILL RESTORE NORMAL
OPERATION OFDTHE-FEEDWATER LEVEL' CONTROL-VALVE..

8 -- SIMILAR TO. MALFUNCTION A,: EXCEPT;THE'AFFECTED
;

. COMPONENT WILL BE FEEDWATER LEVEL CONTROL VALVE B. !
|

REF: P&ID 'N/A~ ' '

CWD- 660~
OP 316
GEK 27655

;

1

,-- --y . , . , . _ , , . . , _ . . . . ...._--.m_,,,_ ....- . , . ..
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FW24 LP FW HEATER; TUBE LEAK- '

VARIABLE'(100%>= 2.0E5 LBM/HR)
'

A- - LP HTR 1A TUBE LEAK

B - LP HTR 1B TUBE LEAK
i

C - LIP =HTR12A TUBE LEAK (
.

D - LIP HTR 2B TUBE | LEAK

E - IP HTR 3A TUBE--LEAK

F IP HTR 3R TUBE LEAK-

TYPE: GENERIC,1 VARIABLE (100% : .2.0E5 LBM/HR)

CAUSE: TUBE FAILURE

PLANT
STATUS: 100%

EFFECTS: A -- AT 100% SEVERITY.220E5 LBM/HR. WATER WILL, LEAK FROM
THE CONDENSATE SYSTEM INTO THE LOW PRESSURE HEATER
"A".

,

||
LEVEL -IN THE HEATER WILL INCREASE CAUSING THE ' NORMAL
LEVEL CONTROL VALVE TO OPEN.,'THE LEAK RATE IS NOT
HIGHER THAN THE CAPACITY OF THE NORMAL LEVEL ~ CONTROL- 't

VALVE.

REMOVAL OF THE MALFUNCTION WILL STOP THELLEAK.

CONTROL ROOM INDICATIONS:

CONDENSATE PUMP DISCHARGE PRESSURE DECREASES
i

COND BOOSTER PUMP DISCHG TEMPERATURE DECREASES. I

COND BOOSTER-PUMP DISCHG PRESSURE DECREASES-
,

FEED: HEADER' TEMPERATURE DECREASES

ANNUNCIATORS:

NONE.

IB-F -- SIMILAR TO MALF A

-REF: P&ID 26014
OP 348

'
_ . - . . . - - . . - - - - -
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FW25 HP~FW HEATER TUBE LEAK' I

VARIABLE (100% = 5.0E5 LBM/HR)

A- HP HTR SALTUBE LEAK

B - HP-HTR-5B1 TUBE LEAK

C . HIP HTRu4A TUBELLEAK

D-
'

HIP'HTR'4BLTUBE LEAK;
'

!
TYPE: GENERIC | VARIABLE (1005'm'5.0E5-LBM/HR)

1

CAUSE: TUBE-FAILURE l

1PLANT
.;

STATUS: 100%

FJFECTS: FEEDWATER WILL LEAKu!NTO THE H.P. FEED HEATER AT
.

,

5.0E5 LMB /HR. LEVEL WILLMINCREASE CAUSING THE NORMAL
LEVEL CONTROL VALVE TO OPEN.- THIS WILL"CAUSE LEVEL' |

IN THE H.I.P. HEATER TO'ALSOLINCREASE. AS LEVEL IN THE:
H.P. HEATER; INCREASES,_.~THE EMERGENCY LEVEL CONTROL- .

VALVE;WILL'OPEN TO' CONTROL LEVEL..
{.

FEEDWATER TEMP WILL DECREASE;DUE|-TO INCREASED HEATER
LEVEL. *

THE FLOW LOST THROUGH THE HEATER LEAKLWILL' DECREASE THE i

FLOW BEING DELIVERED TO THE. REACTOR 1 VESSEL-UNTIL THE
FEED REG VALVES OPEN IN RESPONSE <TO A DROPPING-LEVEL.

,

REMOVAL OF THE MALFUNCTION WILL STOP-THE LEAK.
~

-

CONTROL PANEL INDICATION: .i

FEED HEADER TEMPERATURE - I

ANNUNCIATORS:.

HP HTR~'A'
- '( 1-1 )~
CRP 923

LEVEL HIGH.
;

HP-HTR 'B' CRP 923
LEVEL HIGH (1-2)-

.

HEATER LEVEL.HI/LO CRP 906|A1-2
CRP 923 ANNUNCIATOR (4-6)

REF: P&ID 26014
CWD- 387
OP -348

>-:

'

, . - - - - .., - , _ _ - - . . ,
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FW26 FWCI-AUTO START FAILURE q

i

- FWCI-AUTO, START FAILURE

g TYPE: SPECIFIC

CAUSE: BLOWN FUSE XD3 IN THE FWCI STARTING' CIRCUIT '

PLANT i

STATUS: HOT STANDBY !
'

EFFECTS: NO IMMEDIATE EFFECTS WILL BE OBSERVED.~ IF LO-LO REACTOR !

WATER LEVEL OR HIGM- DRYWELL PRESSURE CAUSE ACTIVATION OF- i
ECCS. SYSTEMS SUCH THAT FWCI-SHOULD INITIATE, NO '

AUTOMATIC FWCI ACTIONS.WILL' OCCUR.,
;

!

REMOVAL OF'THE MALFUNCTION WILL ALLOW NORMAL OPERATION tOF THE-CIRCUIT. '

CONTROL ROOM. INDICATIONS: ;
)

!

CONDENSATE PUMP DOES NOT START I

CONDENEATE BOOSTER PUMP DOES'NOT START i

REACTOR FEED PUMP DOES NOT START
1

FWCI EMERGENCY CONDENSATE TRANSFER FJMP.
DOES NOT START-

CONDENSATE TO OFFGAS CONDENSER' VALVES
DOES NOT CLOSE

SJAE MIN FLOW RECIRC DOES NOT CLOSE

FEED REG VALVE. BLOCKING VALVES DO NOT OPEN
AND THE 102 BLOCKER DOES NOT CLOSE'

REF: P&ID 26013
CWD 325
OP 334
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FW27 FWCI' CONDENSATE TRANSFER' PUMP TRIP'

- FWCI COND TRANSFER PUMP TRIP

TYPE: SPECIFIC i
'

|

- CAUSE: OVERLOAD TRIP

PLANT.
,

STATUS: HOT STANDBY

' EFFECTS: NO EFFECTS WILL BE OBSERVED UNTIL THE PUMP RECEIVES A
START SIGNAL, EITHER FROM FWCI-INITIATION OR MANUALLY. 4

WHEN STARTED, OR IF ALREADY RUNNING, THE PUMP WILL TRIP ^

DUE TO ACTIVATION ~ OF THE -INSTANTANEOUS OVERCURRENT TRIP
DEVICE (50). THE PUMP.WILL INDICATE STOPPED AT THE
CONTROL SWITCH.

THE PUMP DISCHARGE VALVE 1-MW-96ADWILL CYCLE FULLY OPEN a
AND THEN CLOSE. WHILE THE LVALVE IS NOT- CLOSED, WATER
WILL= FLOW;THROUGH THE PUMP DUE TO THE WATER' HEAD AND
DIFFERENTIAL PRESSURE. THIS FLOW MAY BE'SEEN AS-
DECREASING CST LEVEL-AND INCREASING HOTWELL LEVEL. i

ATTEMPTING TO RESTART 'THE. PUMP AFTER THE START SIGNAL-
HAS CLEARED WILL'CAUSE THE BREAKER TO.CLOSE1AND. TRIP
AGAIN. THE DISCHARGE VALVE WILL' CYCLE FULLY OPEN AND THEN
CLOSE.

,

1,

REMOVAL OF THE.HALFUNCTION WILL ALLOW NORMAL OPERATION
OF THE PUMP.

CONTROL ROOM INDICATIONS:-

FWCI CONDENSdTE TRANSFER PUMP STATUS

FWCI CONDENSATE PUMP DISCH VLV STATUS

~ ANNUNCIATORS:
i

1. EMERGENCY CONDENSATE CRP 906 A1-1
TRANSFER PUMP 10 (4-2)
OVERLOAD OR TRIP

REF: cP&ID 26018
CWD 335
OP 334

- . . . . . ..... . _ , _ ._ _ _ _ . _ _ _ . - _..._ _ _ _ _ _ . - _ _ _
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FW23
FWCI CONDENSATE TRANSFER PP DISCH YLV.1-MW-96A BINDS

,

VARIABLE (0-1005 VALVE POSITION)
i

- FWCI COND XFER PP DISCHARGE VALVE BINDS- '

TYPE: VARIABLE (0-1004-VALVE. POSITION).

CAUSE: MECHANICAL BINDING CAUSES VALVE MOTOR TO TRIP. 1
L

- .

- PLANT .
STATUS: 100% POWER |

i
EFFECTS:

WHEN-THE FWCI CONDENSATE 1 TRANSFER PUMP'IS STARTED OR lSTOPPED, THE= DISCHARGE VALVE OPENS'OR' CLOSES,
=!RESPECTIVELY. WHEN THE VALVE-PASSES THROUGH THE t

INSTRUCTOR SPECIFIED POSITION, IT WILL EIND'AND TRIP
M

ON OVERLOAD CAUSINGtACTUATION OF DEVICE 49..-THE-VALVE 1
POSITION-LIGHTS'WILL GO OUT AND THEiVALVE-WILL REMAIN

-

iAT ITS PRESENT POSITION.

IF NOT FULLY CLOSED, FLOW WILL PASS'THROUGH'THE VALVE
!DEPENDING'ON VALVE POSITION, THE HEAD OF WATER, THE CST,.
i

THE FWCI CONDENSATE TRANSFER PUMP DISCHARGE PRESSURE,
AND CONDENSER VACUUM. THIS FLOW WILL BE'SEENETHROUGH |
DECREASING CST LEVEL AND INCREASING HOTWELL LEVEL. !

!

REMOVAL OF'THE MALFUNCTION AND. RESET OF THE OVERCURRENT
DEVICE WITH REMOTE FUNCTION EDR17'WILL RESET THE BREAKER !

AND ALLOW NORMAL OPERATION |OF THE: VALVE.-

REF: P&ID 26018
CWD 332 i

'

OP 334
-

t
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FW29
' LOSS OF FEEDWATER' PUMP BREAKER CONTROL POWER

-.

-

A- - RFP A LOSS OF CONTROL POWER
!b.

' ' .

B - RFP B LOSS-OF CONTROL = POWERa

C - RFP C LOSS OF CONTROL POWER{
TYPE: GENERIC.

ICAUSE: BLOWN FUSES FU/10 AND FU/35 5

.{PLANT
STATUS: 10016 '

EFFECTS: A -- THE PUMP BREAKER STATUS LIGHTS, WILL BOTH GO OUT, BUT
!

i

THE PUMP WILL CONTINUE RUNNING' AS INDICATED BY PUMP- !4

CURRFNT,. DISCHARGE PRESSURE, AND FLOWS. NO SIGNAL-
-

.WILL CAUSE THE PUMP TO TRIP.I

!

REMOVAL OF THE MALFUNCTION -WILL RESTORE CONTROL
POWER.'

IF ANY TRIP SIGNALS ARE PRESENT, THE PUMP WILL' TRIP.

B -- SIMILAR TO MALF A EXCEPT THE AFFECTED COMPONENT WILL
BE FEED PUMP B. i

'

C -
THE - PUMP BREAKER STATUS LIGHTS WILL BOTH GO OUT. i

~

THE PUMP WILL'NOT RESPOND TO2ANY START SIGNAL,-'AS-

INDICATED BY PUMP CURRENT.AND DISCHARGELPRESSURE. !

REMOVAL OF THE MALFUNCTION WILL RESTORE CONTROL
~

POWER.

IF ANY START SIGNALS ARE PRESENT, THE PUMP WILL
START.

,

ANNUNCIATORS:

NONE,

,

REF: P&ID 26013
CWD 358 "

OP 316
'

,
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FW30 MAIN CONDENSER AIR INLEAKAGE

VARIABLE'(100% = 1000 SCFM)

A - MAIN CONDENSER A AIR INLEAKAGE

B -HAIN CONDENSER B AIR INLEAKAGE

TYPE: GENERIC, VARIABLE (100% = 1000 SCFM)

CAUSE: EXPANSION BOOT FAILURE
PLANT
STATUS: 100%

EFFECTS:- A -- AT 100% SEVERITY.WITH NORMAL CONDENSER VACUUM, 1000
lSCFM AIR WILL ENTER THE "A" MAIN CONDENSER. VACUUM

WILL BEGIN TO DECREASE-AND THE EFFECTS WILL'BE SEEN l

IN GENERATOR OUTPUT DECREASING. THE PRESSURE IN THE
-

1

"B"
CONDENSER WILL ALSO BEGIN DECREASING'SINCE THE

i
'

-CONDENSERS ARE CONNECTED BY AN EQUALIZING LINE.-

THE AIR IN THE CONDENSER ' WILL BE DRAWN INTO THE
STEAM--JET- AIR' EJECTORS.:AND WILL BE' SEEN AS
INCREASING FLOW IN THE OFFGAS SYSTEM.- |

HOTWELL TEMPERATURE WILL BEGIN INCREASING BECAUSEOF THE HIGHER SATURATION- PRESSURE. HOTWEll.CONDUCTIVITY AND DISSOLVED OXYGEN WILL SEGININCREASING.

REMOVAL OF THE MALFUNCTION WILL STOP-THE LEAK.

CONTROL PANEL INDICATION: '

CONDENSER VACUUM RCDR

CONDENSER VACUUM METER
!

SJAE EXHAUST FLOW RCDR-

CONDENSER' CONDUCTIVITY RCDR l
!

GENERATED POWER

COND PUMP DISCHG TEMP
,

' ANNUNCIATORS:

|25" TURBINE CONDENSER CRP 907 A1-2
VACUUM' LOW (2-6)
24.9" CONDENSER CRP 905 A-2 '

LOW VACUUM ALARM (2-3)



. _ , _ . . . . _ . . . . _ . - . . _ _ _ _ . . _ . ._ _ - _ . _ - . _ __ , - ,
,

i f|
;

L i

i ;\

/ ,

1
-i |

|

- FW30 $
y- ;

2 3 '' CONDENSER CRP 905 A-2., i
-LO VACUUM'-- #(5-4)

:22.5" TURBINE CONDENSER CRP 907 A1-2 1
LOW VACUUM ~ TRIP (1-6). .

7"' -BYPASS IALVE-' TRIP- (LATER)

REMOVAL.OF.THIS MALFUNCTION-WILL RESTORE THE-INTEGRITY- |
OF~THE BOOT AND. ALLOW: NORMAL-VACUUM:TO.BE RESTORED, '

~

B -- SIMILAR TO MALF A, EXCEPT THE AFFECTED COMPONENT (

WILL BE MAIN-CONDENSER "B", ,

REF: P&ID 26011
CWD 71
OP 314 '
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FW31 MAIN CONDENSER LEVEL CONTROL FAILURE

VARIABLE (0-70 IN. INDICATED HOTWELL LEVEL)
A - MAIN COND A LEVEL CONTROLLER FAILURE

B MAIN COND B LEVEL CONTROLLER FAILURE

TYPE: GENERIC, VARIABLE (0-70 IN. INDICATED HOTWELL LEVEL)
CAUSE: LEVEL TRANSMITTER FAULT

PLANT
STATUS: 1004 (HOTWELL CONTROLLER A SELECTED)

'

EFFECTS:
A -- IF THE MALFUNCTION SET THE INDICATED HOTWELL LEVEL

ABOVE THE HOTWELL LEVEL CONTROLLER SETPOINT THE |

CONDENSATE MAKE-UP VALVE WILL CLOSE AND THE
CONDENSATE DUMP VALVE WILL OPEN ALLOWING WATER TOBE REJECTED TO THE CST. ACTUAL HOTWELL LEVEL WILL

4

BEGIN TO DECREASE.

WHEN LEVEL DECREASES.BELOW 34 INCHES, THE HOTWELL'

LOW LEVEL ANNUNCIATOR WILL ACTUATE. WHEN LEVEL
DECREASES BELOW 12 INCHES, THE CONDENSATE PUMPS WILL
TRIP, FOLLOWED BY TRIPS OF THE CONDENSATE BOOSTER
PUMPS AND REACTOR FEED PUMPS. REACTOR SCRAM WILL

-OCCUR DUE TO LOW REACTOR WATER LEVEL. .
;

IF THE MALFUNCTION SETS THE INDICATED HOTWELL LEVELBELOW ~THE HOTWELL LEVEL CONTROLLER SETPOINT,THE
DUMP VALVE WILL CLOSE AND THE MAKE-UP VALVE WILL
OPEN ALLOWING WATER TO BE TRANSFERRED FROM THE CST.
ACTUAL HOTWELL LEVEL'WILL BEGIN INCRE/ SING. '

WHEN LEVEL, INCREASES ABOVE 60-INCHES, THE HOTWELL
HI LEVEL ANNUNCIATOR WILL ACTUATE. AS LEVEL
INCREASES INTO THE TURE REGION OF THE CONDENSER,
CONDENSATE TEMPERATURE WILL DECREASE DUE TO CHANGING

1
1

STEAM FLOWS WITHIN THE CONDENSER. CONDENSER VACUUM
WILL BEGIN DECREASING DUE TO THE DECREASED TUBE AREA
AVAILABLE TO CONDENSE THE TURBINE EXHAUST. THETURBINE WILL EVENTUALLY TRIP ON- LOW CONDENSER
VACUUM. f

iAT ANY TIME DURING THE MALFUNCTION, THE OPERATOR MAY '

SELECT CHANNEL B FOR HOTWELL LEVEL CONTROL. THIS '

WILL ALLOW ACTUAL LEVEL TO REVERSE THE TRANSIENT AND
RECOVER CONTROL OF HOTWELL LEVEL. THE CONTROLLER =
MAY ALSO BE PUT IN MANUAL,. HOWEVER THIS WILLNOT ALLOW ACTUAL HOTWELL LEVEL TO BE SEEN.

REMOVAL OF THE MALFUNCTION WILL RESTORE THE LEVEL
SIGNAL TO ITS ACTUAL VALUE.

, ~
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FW31

CONTROL ROOM INDICATIONS:

CONDENSER HOTWELL LEVEL RECORDER AND
CONTROLLER DEVIATION

1

CONDENSATE < STORAGE TANK LEVEL j
CONDENSATE PUMP DISCHARGE TEMPERATURE

CONDENSATE DUMP FLOW (PPC)

CONDENSATE DEMIN. DIFFERENTIAL PRESSURES'

ANNUNCIATORS:
|

COND HOTWELL CRP'906 A1-2-

HIGH LEVEL (5-6)
COND HOTWELL CRP 906 A1-2e

LOW LEVEL (6-6) !
|

CONDENSATE PUMP CRP'906 A1-1
A, B. OR C TRIP (1-4) :

1

B -- SINCE CHANNEL B IS NOT SELECTED FOR HOTWELL LEVEL
CONTROL, NO EFFECTS WILL BE OBSERVED. IF THE l
OPERATOR SELECTS CHANNEL B, THE EFFECTS WILL BE |
SIMILAR TO MALF A. |

,

REF: P&ID 26013 J
CWD 356

1OP 315

:
)
|

I

l
l

t

'

|
u,

. _ _ _ _ - _ ._. _ _ __ . - - - - - - - - - - - - - - - - - - - - '
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FW32 LOSS OF CONDENSATE PUMPS
i

A - COND PUMPS A AND C TRIP (LOW LEVEL SWITCHFAILS) .,

B - COND PUMP B TRIPS (LOW LEVEL SWITCH FAILS)
TYPE: GENERIC

CAUSE: A-LEVEL SWITCH LS-2-3 FAILS CLOSED
f

B-LEVEL SWITCH LS-2-4 FAILS CLOSED f
PLANT
STATUS: 1004 POWER

i
EFFECTS: THE A AND C CONDENSATE PUMPS WILL TRIP. THE BOOSTER

;

PUMPS AND FEED PUMPS MAY ~ALSO TRIP DUE TO LOW SUCTION
PRESSURE RESULTING IN A COMPLETE LOSS OF FEEDWATER.

REACTOR WATER LEVEL WILL DECREASE AND THE REACTOR WILL
SCRAM ON LOW WATER LEVEL. THE B CONDENSATE PUMP WILLCONTINUE TO RUN.

ATTEMPTING TO START THE A OR C CONDENSATE PUMP WILL
:

CAUSE THE BREAKER TO CLOSE AND IMMEDIATELY TRIP.

REMOVAL OF THIS MALFUNCTION WILL RESTORE NORMAL
OPERATION OF LS-2-3.

i

CONTROL ROOM INDCATIONS:

CONDENSATE PUMP STATUF LIGHTS

CONDENSATE PUMP AMPS

CONDENSATE AND FEEDWATER PRESSURES AND FLOWS

ANNUNCIATORS:
i

i

CONDENSATE PUMP CRP 906 A1-1A, B OR-C TRIP (1-4) '

B -- SIMILAR TO MALF A EXCEPT ONLY THE B PUMP TRIPS.
:

REF: P&ID 26013
CWD 356
OP 315

.
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IA01 AIR COMPRESSOR TRIP

A - INSTRUMENT AIR COMPRESSOR A TRIP l
i

f
B - INSTRUMENT AIR COMPRESSOR S TRIP

'
TYPE: GENERIC

I
CAUSE:- OVERLOAD TRIP

PLANT
STATUS: ANY 't

;

EFFECTS: A -- IF RUNNING, OR WHEN STARTED. THE THERMAL OVERLOAD
DEVICE WILL TRIP THE MOTOR SUPPLY BREAKER ~. THE
COMPRESSOR WILL STOP AND THE COMPRESSOR TROUBLE-
ANNUNCIATOR WILL ACTUATE.

SYSTEM AIR PRESSURE WILL RESPOND TO DEMANDS
DEPENDING ON WHICH AIR COMORESSORS ARE RUNNING AND
THE STATUS OF THE CROSSTIE VALVES.

,

s

.

REMOVAL OF THIS MALFUNCTION AND RESET OF THE ;

OVERCURRENT DEVICE WITH REMOTE FUNCTION EDR17 WILL-
RESET THE BREAKER. THE ANNUNCIATOR WILL CLEAR AND- ,

THE COMPRESSOR WILL OPERATE NORMALLY. |

CONTROL ROOM INDICATIONS:

COMPRESSOR STATUS LIGHTS I

AIR SYSTEM PRESSURES

ANNUNCIATORS:

INSTRUMENT AIR CRP 906 A2-1 '

COMPR "A" TROUBLE (3-1)
:

B -- SIMILAR TO MALF. A EXCEPT THAT INSTRUMENT AIR l
COMPRE8SOR B WILL BE THE AFFECTED COMPONENT

REF: P&ID 26016
CWD 390
OP 333

i I

|
. . . . ,_ _ . . . _ . . . . _ . - _ _ _ _ -__ ._. . _ _ . _ _ . _ . _ _ . . _ _ _ _ , ~ .
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IA02 SULLAIR AIR COMPRESSOR TRIP

- SULLAIR AIR COMPRESSOR TRIP

TYPE: SPECIFIC

|CAUSE: OVERLOAD TRIP i

i

PLANT
i

STATUS: ANY '

i

EFFECTS: IF RUNNING, OR WHEN STARTED, THE THERMAL OVERLOAD DEVICE
WILL TRIP THE MOTOR SUPPLY BREAKER AND THE COMPRESSOR >

WILL STOP. SYSTEM AIR PRESSURE-WILL RESPOND TO DEMANDS
DEPENDING ON WHICH COMPRESSORS ARE RUNNING AND THE STATUSOF THE CROSSTIE VALVES.

REMOVAL OF THIS MALFUNCTION AND RESET OF THE OVERCURRENT
DEVICE WITH REMOTE FUNCTION EDR17 WILL RESET THE
BREAKER AND THE COMPRdSSOR WILL OPERATE NORMALLY.

CONTROL ROOM INDICATIONS:
'

COMPRESSOR STATUS LIGHTS

AIR SYSTEM PRESSURES
iREF: P&ID 26016

CWD 389
OP 333

r

i

s

4

|

1

= - . . . . -. - -. . .. . - . -
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IA03 INSTRUMENT AIR HEADER LEAK
!

VARIABLE (1005 = 2500 SCFM) t

'

.

- INSTRUMENT AIR HEADER LEAK

TYPE: VARIABLE (1005 = 2500 SCFM) |

l4

CAUSE: PIPING FAILURE DOWNSTREAM OF THE INSTRUMENT AIR DRYER. I

PLANT
STATttS: ANY

a

1 EFFECTS: THE INSTRUMENT AIR HEADER WILL IMMEDIATELY DEPRESSURIZE.!

AND'THE INSTRUMENT AIR RECEIVER WILL RAPIDLY
DEPRESSURIZE. IF CROSS-CONNECTED. .THE SERVICE AIR SYSTEM
WILL ALSO DEPRESSURIZE. '

ALL COMPONENTS SUPPLIED BY INSTRUMENT AIR WILL GO TO
THEIR FAIL POSITIONS AS THE HEADER PRESSURE DECREASES.

(REFER TO ONP 512 RAPID AND TOTAL LOSS OF INSTRUMENT I
AIR, FOR A LIST OF AIR OPERATED VALVES AND THEIR FAIL
POSITION.)

J

THE PLANT WILL SCRAM AS INSTRUMENT AIR PRESSURE DROPS. i

AT SMALL SEVERITIES, INSTRUMENT AIR HEADER PRESSURE WILL
STABILIZE AT AN INTERMEDIATE PRESSURE. IF BELOW THE
MINIMUM REQUIRED PRESSURE, COMPONENTS MAY FAIL TO INTER .

1

MEDIATE POSITIONS.
i

CONTROL ROOM INDICATIONS:-

INSTRUMENT AIR PRESSURE

STATION AIR PRESSURE
|

ANNUNCIATORS:

INSTRUMENT AIR CRP 906 A2-1
PRESSURE LOW (3-3)
INSTRUMENT AIR CRP 906 A-2

: RECEIVER PRESSURE LOW (4-2)
SCRAM PILOT CRP 905 A2 <

AIR HEADER (2-2) IMI-LO PRESSURE i

REF: P&ID 26016
CWD 391A
OP 333

. . . . . . - . - . - . . . . - . _ _ -- - - . = - . . -_--..a.. .-..--a..-. .
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|

IA04 SERVICE AIR HEADER LEAK '

VARIABLE (1004 = 2500 SCFM)
!- SERVICE AIR HEADER LEAK
|

TYPE: VARIABLE (1005 a 2500 SCFM)

CAUSE: PIPING FAILURE !

|PLANT
STATUS: 'ANY

i

EFFECTS: THE SERVICE AIR . HEADER WILL IMMEDIATELY DEPRESSURIZE I

AND THE SERVICE AIR RECEIVER WILL RAPIDLY DEPRESSURIZE. |
IF CROSS-CONNECTED, THE INSTRUMENT AIR-HEADER WILL START
TO-DEPRESSURIZE BUT WILL ISOLATE AS PRESSURE DROPS, AND ,

WILL THEN RECOVER.
'

AIR TO PURGE THE OFFGAS SYSTEM WILL BE-LOST, BUT NO
.

OTHER SIGNIFICANT EFFECTS WILL BE SEEN. -

CONTROL ROOM INDICATIONS:

STATION AIR PRESSURE

INSTRUMENT AIR PRESSURE

OFFGAS FLOWS

ANNUNCIATORS:

STATION AIR CRP 906.A2-1
PRESSURE LOW (4-1) I

REF: P&ID 26016
CWD 391A
OP 333

1

|

. . , , . . . - - - - , .. . - . .- -- . . - . . . . - . - . - . . . - . . - . . . . . -
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IA05 NSS INSTRUMENT AIR LINE RUPTURE INSIDE PRIMARY CNTMT

VARIABLE (50% = 0.W. COMPRESSOR CAPACITY)

INSTRUMENT AIR LEAK IN CONTAINMENT i
-

TYPE: SPECIFIC, VARI A'JLE

CAUSE: PIPE FAILURE DOWNSTREAM OF THE INBOARD INSTRUMENT AIR
SUPPLY CHECK VALVE AT CONTAINMENT: PENETRATION X-22. :

PLANT
'

STATUS: ANY
-;

- .

. j
EFFECTS: THE INSTRUMENT AIR HEADER INSIDE THE _ CONTAINMENT WILL

DEPRESSURIZE. THE DRYWELL COMPRESSOR RECEIVER
PRESSURE WILL DECREASE. AS PRESSURE DROPS BELOW '

95 PSIG, NITROGEN WILL ALSO BE SUPPLIED FROM THE NITROGEN
GAS SUPPLY BOTTLES.

,

WITHOUT INSTRUMENT AIR, THE SRV'S WILL ONLY
BE CAPABLE OF OPENING ABOUT FIVE TIMES-MANUALLY.

'

THE INBOARD MSIV'S WILL NOT BE CAPABLE OF OPENING
OR WILL DRIFT SHUT AFTER ABOUT 30' MINUTES IF THEY

,

ARE OPEN.
,

IF THE DRYWELL HEADER IS'BEING SUPPLIED BY AIR THROUGH
REMOTE FUNCTION.IAR02 THE DRYWELL COMPRESSOR RECEIVER
PRESSURE WILL NOT' DECREASE AND THE DEMAND FOR' AIR WILL
BE SEEN IN THE INSTRUMENT AIR HEADER. IF ISOLATION
VALVE 1-AC-50 IS SHUT, THE RUPTURE WILL BE. ISOLATED. '

CONTROL ROOM INDICATIONS:

DRYWELL' COMPRESSOR STATUS

REF: P&ID 26009
OP 311D

!

!
\ -

|

b . . - - _ _ - . - - _ , . - . - . . . . - . . . . - . . . -. . . . . :
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IA06 DRYWELL COMPRESSOR TRIP'

A - A DRYWELL COMPRESSOR TRIP |
:

B - B DRYWELL COMPRESSOR TRIP
,

TYPE- GENERIC
->

CAUSE: OVERLOAD TRIP
,

PLANT
STATUS: ANY

EFFECTS: A -- IF RUNNING, OR WHEN STARTED, THE COMPRESSOR MOTOR
SUPPLY BREAKER'WILL TRIP. DRYWELL INSTRUMENT-AIR
PRESSURE WILL SLOWLY DECREASE UNTIL THE OTHER #

COMPRESSOR STARTS, OR THE BOTTLES BEGIN SUPPLYING '

PRE'SSUR E . '

REMOVAL OF THIS MALFUNCTION AND RESET OF THE
'

OVERCURRENT DEVICE WITH REMOTE FUNCTION EDR17 WILL !

RESET THE BREAKER AND ALLOW NORMAL OPERATION OF THE
COMPRESSOR.

,

CONTROL ROOM INDICATIONS:
,

ORYWELL COMPRESSOR PRESSURE
'

'

ANNUNCIATORS: '

DRYWELL COMPRESSOR SYS CRP 903 A4
TROUBLE (5-4)

.

B -- SIMILAR TO MALF. A.

REF: P&ID 26009
OP 3110 i

t

I. -!

|

L
<

-. . _ _ . . _ _ . _ . . . _ _ . . _ . _ _ . _ _ _ . , _ _ . . . _ _ . _ . . _ . _ _ _ . . - _ _ . . . _ . _ . . . . _ c_ _ _ _-._-.
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IA07 INSTRUMENT / SERVICE AIR CROSSCONNECT PCV'S FAIL CLOSED

A - AIR XCONN 1-IA-19 FAILS CLOSED
'8 - AIR XCONN 1-SA-21 FAILS CLOSED
t

TYPE: GENERIC
,

;

i CAUSE: PRESSURE CONTROL VALVE SPRING FAILURE

PLANT
STATUS: ANY ;

EFFECTS: A -- THE VALVE WILL CLOSE COM*LETELY PREVENTING-

.

INSTRUMENT AIR FROM SUP# LYING SERVICE i
AIR. IF 1-IA-19 WAS INTIALLY OPEN. THE SERVICE AIR i

PRESSURE WILL BEGIN DECREASING, DEPENDING ON USEAGE.
.

WHEN STATION AIR PRr:SURE DECREASES BELOW 85 PSIG, I

THE SA COMPRESSOR WELL START, IF IN STANDBY. BELOW'
85 PSIG THE LOW PRESSURE ANNUNCIATOR WILL ACTUATE.
AND THE INSTRUMfNT AIR COMPRESSOR WILL START, IF IN >

STANDBY.

IF STATION AIR PRESSURE CONTINUES 'TO DECREASE,'

COMPONENTS SUPPLIED BY S.A. WILL BEGIN FAILING.
t

REMOVAL OF THIS MALFUNCTION WILL RESTORE NORMAL
VALVE OPERATION. ,.

,

i

CONTROL ROOM INDICATIONS: ;

STATION AIR EMERG. SUPPLY VALVE STATUS' LIGHT

STATION AIR PRESSURE

INSTRUMENT AIR PRESSURE

ANNUNCIATORS:

STATION AIR CRP 906 A2-1
PRESSURE LOW (4-1)

B -- SIMILAR TO MALF. A. EXCEPT THAT IF INSTRUMENT AIR '

IS SUPPLYING STATION AIR, NO EFFECTS WILL BE SEEN.

REF: P&ID 26016 ;
CWD 391 '

OP 333

'
- -. - . . - . . . . , . . . -. - ... - . . - - . - _ . . . . - - .- -
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IA09 LOSS OF AIR CMPSR BREAKER CONTROL POWER
,.

!
A - INSTR AIR COMP A LOSS OF CONTROL POWER '

|

B - INSTR AIR COMP B LOSS OF CONTROL POWER

TYPE: GENERIC
,

;

CAUSE: BLOWN FUSES *

;

PLANT
STATUS: ANY

EFFECTS: A -- THE COMPRESSOR STATUS LIGHTS WILL GO OUT. THE
COMPRESSOR WILL CONTINUE RUNNING BUT THE UNLOADING
VALVE WILL OPEN PREVENTING IT FROM PRODUCING
DISCHARGE PRESSURE. THE COOLING WATER ~ VALVE WILL '

ALSO CLOSE. BUT-SINCE THF COMPRESSOR'IS UNLOADED,
NO DAMAGE WILL OCCUR. ,

MALFUNCTION IA01 MAY'BE USED IF IT IS DESIRED TO'
TRIP THE COMPRESSOR..

SUBSEQUENT EFFECTS :WILL DEPEND ON THE S.A./I.A. i

CROSS-TIE STATUS.
.

REMOVAL OF THIS MALFUNCTION WILL RESTORE CONTROL |POWER.

IF STILL RUNNING. THE COMPRESSOR UNLOADING VALVE
WILL CLOSE AFTER-ABOUT 10 SECONDS AND IT WILL BEGIN -

PRODUCING DISCHARGE SAESSURE',

,

CONTROL ROOM INDICATIONS:

COMPRESSOR STATUS LIGHTS

AIR PRESSURE

B -- SIMILAR TO MALF. A.

REF: P&ID 26016
CWD 393,390
OP 333

.

i

|

!-
'

L- . _ _ _ , .__ _. . . -- _ __ _ _ . . _ _ _
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LP01 LPCI PUMP TRIP

A - LPCI PUMP A TRIP
l

B - LPCI PUMP B TRIP

C - LPCI PUMP C TRIP J
!

D - LPCI PUMP D TRIP

TYPE: GENERIC I
|

CAUSE: OVERLOAD TRIP (RELAY 50) i

1.

PLANT |
STATUS: IN SUPPRESSION POOL COOLING j

EFFECTS: A -- THE PUMP WILL STOP AND PUMP INDICATION WILL SHOW OFF
(GREEN). PUMP FLOW WILL DECREASE *IO O GPM. PUMP j
PRESSURE WILL DECREASE TO O PSI. THE LPCI PUMP A 1

TRIPPED ANNUNCIATOR WILL ALARM. F I

|CONTROL ROOM INDICATIONS:
|

LPCI PUMP A INDICATION

LPCI PUMP A FLOW

LPCI PUMP A PRESSURE' '

ANNUNCIATORS:

LPCI PUMP A CRP 903 A1
OL OR TRIPPED . (3-1)

.

THE PUMP WILL IMMEDIATELY TRIP IF STARTED WITH THE
MALFUNCTION ACTIVE.

DEACTIVATING THE MALFUNCTION WILL RESTORE THE PUMP
TO NORMAL OPERATION.

B-D SIMILAR TO MALF. A.

REF: CWD 761

,

c --v--- , - w. v - m .-e..- ,,...,y,. . - - , ---,y. ..-.-~.-m- .--w. . -,,~.v,.v,, , - - - , ,.-g
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LP02 LPCI PUMP FAILS TO AUTO START

A - LPCI PUMP A FAILS TO AUTO START '

!

B - LPCI PUMP B FAILS TO AUTO START

C - LPCI PUMP C FAILS TO AUTO START
'

D - LPCI PUMP D FAIL TO AUTO START !

TYPE: GENERIC
'

CAUSE: AUTO START CONTACT- 1530-112 1-2 FAILS TO=CLOSE.
s

PLANT
STATUS: L.O.C.A.

EFFECTS: A -- WHEN THE LPCI AUTO START SIGNALS ARE SATISFIED THE ;

PUMP WILL FAIL TO START. THE PUMP AUTO-RUN :
ANNUNCIATOR WILL ALARM. MANUAL OPERATION OF THE -

PUMP WILL BE POSSIBLE.

CONTROL ROOM INDICATIONS:
i

PUMP INDICATOR LIGHTS'

PUMP FLOW

ANNUNCIATORS:

!
LPCI SYS I PUMP A OR C CRP 903 A1

1ON AUTO-RUN (5-4)
,

LPCI SYS I CRP 903 A1.
LOW FLOW (3-4)

DEACTIVATING THE MALFUNCTION WILL RESTORE THE AUTO
START CONTACT TO NORMAL. PUMP WILL START IF AUTO START =
SIGNAL IS STILL PRESENT. '

,

B-D -- SIMILAR TO MALF A

REF: CWD 761,780
OP 335

!

- - . . . . . _ . __ _ . . _ . . _ . _ , _ . . _ . _ . . . _ , , . _ . , _ _ . . . . . _ , _ . . . . . . . . . _ , _ _ , . . . _ , .
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LPO4 LPCI HX BYPASS VALVE BINDS

VARIABLE (0-1005 VALVE POSITION)
:

A - LPCI HX A BYPASS VLV BINDS

B - LPCI HX B BYPASS VLV BINDS
;

TYPE: GENERIC, VARIABLE-(0-1005 VALVE POSITION) i

CAUSE: VALVE BINDING
9

PLANT :

' STATUS: SECURING SUPPRESSION POOL COOLING '

,

EFFECTS: A -- VALVE INDICATION WILL APPEAR NORMAL UNTIL.THE '

SPECIFIED POSITION IS REACHED. - THE LPCI VALVE MOTOR
OVERLOAD ANNUNCIATOR WILL ACTUATE AND THE VALVE WILL-
STOP ' AT ITS PRESENT POSITION. 10 SECONDS AFTER
RECEIPT OF THE ALARM, THE MOTOR BREAKER WILL TRIP
DUE TO OVERCURRENT AND THE VALVE INDICATORS WILL
EXTINGUISH.

.

DEACTIVATING THE MALFUNCTION AND RESET OF THE OVER-
CURRENT DEVICE WITH REMOTE FUNCTION EDR17, WILL

+

RESTORE THE VALVE MOTOR BREAKER. '

!CONTROL ROOM INDICATIONS: i,

1-LP-7A VALVE POSITION INDICATOR LIGHTS -

ANNUNCIATORS:
i

LPCI SYS I OTHER CRP 903 A-3
VALVE MOTORS OVERLOAD (2-7)
8- SIMILAR TO MALF A

REF: CWD 768
-

781A
i

-

,

'

i
-

-
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LP05 LPCI TORUS SPRAY VALVE BINDS
i

VARIABLE (0-1004 VALVE POSITION) i

!

A - LPCI TORUS SPRAY VLV 1-LP-13A BINDS.

8 - LPCI TORUS SPRAY VLV 1-LP-138 BINDS

C - LPCI TORUS SPRAY VLV 1-LP-14A BINDS

D - LPCI TORUS SPRAY VLV 1-LP-14B BINDS. i

TYPE: GENERIC, VARIABLE (0-1004 VALVE POSITION)

CAUSE: VALVE OPERATOR BINDING .

PLANT
STATUS: VALVE SURVEILLANCE TESTING

EFFECTS: A -- VALVE INDICATION WILL APPEAR NORMAL UNTIL THE
SPECIFIED. POSITION IS REACHED. .THE LPCI VALVE MOTOR
OVERLOAD ANNUNCIATOR WILL ACTUATE AND THE VALVE WILL
STOP AT ITS PRESENT POSITION, 10 SECONDS AFTER 1

RECEIPT OF THE ALARM THE MOTOR BREAKER WILL TRIP DUE 'iTO OVERCURRENT AND THE VALVE INDICATORS WILL I
EXTINGUISH.

WHILE THIS MALFUNCTION IS-ACTIVE, REMOTE FUNCTION
LP103 MAY BE USED TO POSITION THE VALVE.

CONTROL ROOM INDICATIONS:

1-LP-13A VALVE POSITION INDICATOR LIGHTS

ANNUNCIATORS:

LPCI SYS I OTHER CRP 903 A-3
VALVE MOTORS OVERLOAD- (2-7)

DEACTIVATING THE MALFUNCTION AND RESET OF THE OVER-
CURRENT DEVICE WITH REMOTE FUNCTION EDR17. WILL RESTORE
THE VALVE TO NORMAL OPERATION AND RECLOSE THE VALVE
MOTOR BREAKER.

B-D SIMILAR TO MALF. A, EXCEPT MALF. B AND D ARE ON
THROTTLE VALVES SO THE BREAKER WILL NOT TRIP UNLESS
rHE SWITCH IS HELD TO DRIVE THE VALVE, WHILE STUCK,
FOR 10 SECONDS.-

REF: CMD 776
741A

p
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LP06 LPCI INJECTION VALVE BINDS

VARIABLE (0-100% VALVE POSITION) |
1

-

A - LPCI INJECTION VLV 1-LP-10A BINDS
i B - LPCI INJECTION VLV 1-LP-10B BINDS

,

C - LPCI INJECTION VLV 1-LP-9A BINDS
D - LPCI INJECTION VLV 1-LP-98 BINDS !

TYPE: GENERIC, VARIABLE (0-10C2 VALVE POSITION)

CAUSE: VALVE OPERATOR BINDING

PLANT
STATUS: VALVE SURVEILLANCE TESTING >

EFFECTS: A-*' VE INDICATION WILL APPEAR NORMAL UNTIL THE
' CIFIED POSITION IS REACHED. THE LPCI VALVE MOTOR.

>

% ERLOAD ANNUNCIATOR WILL ACTUATE AND THE VALVE WILL
af0P AT ITS PRESENT POSITION. 10 SECONDS AFTER
RECEIPT OF THE ALARM THE MOTOR BREAKER WILL TRIP
DUE TO OVERCURRENT AND THE VALVE INDICATORS WILL
EXTINGUISH UNLESS THE SWITCH IS RELEASED BEFORE THE
BREAKER TRIPS, (MOTOR MUST BE ' ENERGIZED FOR 10
SECONDS WHILE STUCK TO TRIP.)a

WHILE THIS MALFUNCTION IS ACTIVE, REMOTE FUNCTION
LPR05 MAY BE USED TO POSITION THE VALVE.

DEACTIVATING THE MALFUNCTION AND RESET OF THE OVER-
CURRENT DEVICE WITH REMOTE FUNCTION EDR17 WILL

r

RESTORE THE vat.VE MOTOR BREAKER TO NORMAL OPERATION
AND UNBIND THE VALVE.

CONTROL ROOM INDICAYIONS:

1-LP-10A VALVE POSITION-INDICATOR LIGHTS i

ANNUNCIATORS: !

LPCI SYS I OTHER CRP 903 A-3 "

VALVE MOTORS OVERLOAD. (2-7)
B-D SIMILAR TO MALF A

i
l

REF: CWD 774
781A
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LP07 LOSS OF LPCI PUMP BREAKER CONTROL POWER

A - LPCI PUMP A LOSS OF CONTROL POWER
'

1

B - LPCI PUMP B LOSS OF' CONTROL POWER

C - LPCI PUMP C LOSS OF CONTROL POWER

D - LPCI PUMP D LOSS OF CONTROL. POWER
:|

TYPE: GENERIC

CAUSE: BLOWN FUSE
'

PLANT
GTATUS: ANY

EFFECTS: A -- THE PUMP INDICATOR-LIGHTS WILL EXTINGUISH. IF THE
PUMP IS RUNNING IT WILL NOT BE POSSIBLE TO STOP THE
PUMP AND IF.THE PUMP IS STOPPED IT WILL NOT START
EITHER AUTOMATICALLY OR MANUALLY. IF THE PUMP IS ;

RUNNING AND MF LPO1 IS ACTIVE CONCUPRENTLY, THE- '

BREAKER WILL- NOT TRIP AND THE OVERCURRENT CONDITION
WILL PROPAGATE TO THE 4160V BUS 14F.

DEACTIVATING THE MALFUNCTION WILL RESTORE THE
CONTROL POWER SUPPLY. <

CONTROL ROOM INDICATIONS:
'

LPCI PUMP 1A INDICATING LIGHTS
t

ANNNUNCIATORS:

NONE

B-D SIMILAR TO MALF. A
,

REF: CWD 761
,

1

|
,

i
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MS01 MAIN STEAM HEADER RUPTURE INSIDE PRIMARY CONTAINMENT

VARIABLE (1005:15.0E6 LBM/HR) '

~ UNISOLABLE MAIN STEAM RUPTURE IN DW
f

~

TYPE: SPECIFIC, VARIABLE (1005:15.0E6 LBM/HR)
'CAUSE: PIPE RUPTURE AT THE ELBOW'DOWNSTEAM OF THE MAIN STEAM

LINE C FLOW RESTRICTOR.

PLANT-
STATUS:- 1005

EFFECTS: SUDDEN FAILURE OF'THE MAIN STEAM PIPE WILL ALLOW STEAM
'

TO FLOW INTO THE DRYWELL, FROM BOTH THE UPSTREAM AND ;

DOWNSTREAM SIDES OF THE BREAK IF THE SEVERITY IS LARGE. '

THE EFFECTS' DEPEND GREATLY ON THE SEVERITY OF THE-
'

MALFUNCTION.- THE FOLLOWING EFFECTS ARE BASED ON
MAXIMUM SEVERITY. '

STEAM FLOW THROUGH MAIN STEAM LINE C WILL INCREASE TO
ABOUT 3.75 E6 LBM/HR, LIMITED BY THE FLOW RESTRICTOR. ,

:

THE LOW PRESSURE WILL ALLOW FLOW TO REVERSE IN THE
STEAM LINE. FLOW THROUGH STEAM LINES A, B,' AND D WILL
ALSO INCREASE. THE'HIGH STEAM FLOW WILL ACTUATE THE
GROUP I ISOLATION. ALL MSIV'S-WILL BEGIN TO CLOSE. i
THE REACTOR'WILL SCRAM.

1

DRYWELL PRESSURE WILL INCREASE RAPIDLY AND REACTOR I

WATER LEVEL WILL INCREASE RAPIDLY AS,THE CORE VOIDS.
AS THE VESSEL BLOWS DOWN THROUGH THE RUPTURE, LEVEL

| IN THE VESSEL WILL FALL.
I

ALL ECCS SYSTEMS WILL FUNCTION TO RESTORE REACTOR
WATER LEVEL.

CONTROL ROOM INDICATION: i

MAIN STEAM LINE FLOW
i

DRYWELL/ TORUS PRESSURE / TEMPERATURE

REACTOR LEVEL / PRESSURE

ANNUNCIATORS:

!
MAIN STEAM LINE CH A CRP 905 A1
HIGH FLOW (3-2)
MAIN STEAM LINE CH A CRP 905 A1
LOW PRESSURE' (4-2)

1

_._ .. . _ _ . . _ _ . . __ _ _._ .. . _ _ _ _ _ . ._ _
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MS01
1
1

MAIN STEAM LINE CH B CRP 905 A1 -

i
LOW PRESSURE (4-3) J

i
REACTOR HI/LO' LEVEL CRP 905 A2 |(2-1) |

DRYWELL HI PRESSURE CRP 903 A1
'

(2-3)
,

l
DRYWELL PRESS HIGH CRP 904 A2 |

(4-1)
PRIMARY CONTAINMENT CRP 905 I

A2 HIGH PRESSURE (3-3) <

RPV TURB TRIP A CRP 905 A2 l

HI WATER LEVEL (8-1)
RPV TURB TRIP B CRP 905 A2
HI WATER-LEVEL (9-1)
HI RX WTR LEVEL CRP 905 A3

~

FEED PUMP TRIP LOGIC (4-1)
ACTUATED

MAIN STEAM ISOL VALVES CRP 905 A2 '

NOT FULLY OPEN (4-4)- 1

I

MSIV AC/DC CRP 903 A3-2
SOLENOID TRIP (9-7)

REF: P&ID 29119 (SH 248)
CWD 611
OP 506
FSAR CH 5 & 6

1

M_- ,.,w-., . -,- .,-. .-e
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| MS02 STEAM RUPTURE INSIDE D.W., DOWNSTREAM OF MSIV'Si-

L VARIABLE (1004:15.0E6 LBM/HR)
:

A - STEAM LINE A RUPTURE IN DW '

B STEAM LINE B RUPTURE IN'DW-

C STEAM LINE C RUPTURE IN DW- '

!

D STEAM LINE D RUPTURE IN DW-

TYPE: GENERIC, VARIABLE (100%=15.0E6 LBM/HR)
.

,

CAUSE: PIPE RUPTURE IMMEDIATELY DOWNSTREAM OF THE INBOARD MSIV
PLANT
STATUS: 1004

.

1

EFFECTS: A -- SUDDEN FAILURE OF THE MAIN STEAM PIPE WILL ALLOW !

STEAM TO FLOW INTO- THE DRYWELL, FROM BOTH THE
!

UPSTREAM AND DOWNSTREAM SIDES OF THE BREAK IF THE-
SEVERITY IS LARGE. 'THE EFFECTS DEPEND GREATLY-ON

_

THE SEVERITY OF THE MALFUNCTION. THE FOLLOWING
EFFECTS ARE BASED ON MAXIMUM SEVERITY.

STEAM FLOW THROUGH MAIN STEAM LINE C WILL INCREASETO ABOUT 3.75 E6 LBM/HR, LIMITED BY THE . FLOW i

RESTRICTOR. THE LOW PRESSURE WILL ALLOW FLOW =TO
REVERSE IN THE STEAM LINE. FLOW THROUGH STEAM LINES ;
A, B, AND D WILL = ALSO INCREASE. THE HIGH STEAM FLOW
WILL ACTUATE THE GROUP I ISOLATION. ALL MSIV'S WILL '

BEGIN TO CLOSE. THE REACTOR WILL SCRAM.
,
'

DRYWELL PRESSURE WILL INCREASE RAPIDLY AND REACTOR
WATER LEVEL WILL INCREASE AS THE CORE VOIDS.

FLOW THROUGH THE - RUPTURE WILL STOP AS THE MSIVS
CLOSE IN 3-5 SECONDS. . REACTOR WATER LEVEL WILL *

DECREASE RAPIDLY AS VOIDS . COLLAPSE- ANDPRESSURE INCREASES. ECCS WILL INITIATE AND RESTORE
| REACTOR WATER LEVEL.

CONTROL ROOM INDICATION AND ANNUNCIATORS WILL BE-
SIMILAR TO THOSE LISTED IN MS01.

B-D SIMILAR TO MALF A.

REF: P&ID 29119 (SH 248) -

CWD 611 '

OP 5168

;

. , . , . , , - , ,. W *" **""*""-D-P 'O *
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MSO3 STEAM RUPTURE IN TUNNEL DOWNSTREAM OF MSIV'S

VARIABLE (1004:15.0E6 LBM/HR)i

A . STEAM LINE A RUPTURE IN STEAM TUNNEL l

i

B - STEAM LINE B RUPTURE IN STEAM TUNNEL

C - STEAM LINE C RUPTURE ltN STEAM TUNNEL

D - STEAM LINE D RUPTURE IN STEAM TUNNEL j

TYPE: GENERIC, VARIABLE (1002:15.0E6 LBM/HR) |

CAUSE: PIPE RUPTURE IMMEDIATELY DOWNSTREAM OF THE OUTBOARD MSIV

PLANT
STATUS: 1005

|
EFFECTS: A -- SUDDEN FAILURE OF THE MAIN STEAM PIPE WILL ALLOW |

STEAM TO FLOW INTO THE TUNNEL. STEAM FLOW THROUGH '

THE A MAIN STEAM FLOW RESTRICTORS WILL BE LIMITED
TO ABOUT 3.75 E6 LBM/HR. REVERSE FLOW WILL ALLOW' l
STEAM FROM THE OTHER LINES TO ENTER THE TUNNEL FROM
DOWNSTREAM OF THE BREAK.

g

|

THE REACTOR PRESSURE-LEVEL. TRANSIENT.WILL BE SIMILAR
TO THAT DESCRIBED IN MSO2. -THE MSIVS WILL CLOSE TO
ISOLATE THE RUPTURE IN 3-5 SECONDS. STEAM IN THE
TUNNEL WILL BE CONDENSED BY THE SPACE COOLERS AND
THE TUNNEL TEMPERATURE WILL EVENTUALLY DROP BELOW
THE HIGH TEMPERATURE TRIP SETPOINT. AIRBORNE
ACTIVITY FROM'THE STEAM WILL PROPAGATE THROUGH THE
VENTILATION SYSTEM AND WILL' ACTIVATE STEAM TUNNEL-
VENTILATION RADIATION MONITORING EQUIPMENT.

CONTROL ROOM' INDICATIONS:

MAIN STEAM LINE FLOWS I

REACTOR LEVEL / PRESSURE

STEAM TUNNEL TEMPERATURE

ANNUNCIATORS:
1

MAIN STEAM LINE CH A CRP 905 A1
1HIGH FLOW (3-2) '

MAIN STEAM LINE CH A CRP 905 A1
LOW PRESSURE (4-2) -'

MAIN-STEAM LINE CH B CRP 905 A1
LOW PRESSURE (4-3)

.-
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MS03 '

:
?

HSIV AC/DC CRP 903 A3-2 '

SOLENOID TRIP (9-7) :
;

REACTOR HI/LO LEVEL CRP 905 A2 ,

(2-1) ;

!
RPV TURB TRIP A CRP 905~A2

'

HI WATER LEVEL (8-1) ;
;

RPV TURB TRIP S CRP 905 A2 iHI WATER LEVEL (9-1)
HI RX WTR LEVEL CRP 905 A3 I'

FEED PUMP' TRIP LOGIC (9-1) ;

>

ACTUATED
,

,

MAIN STEAM ISOL VALVES CRP 905 A2 '
.NOT FULLY OPEN (4-4)

.

'
B-D SIMILAR TO.MALF A.

REF: P&ID 29119 (SH 2 & 8)
CWD 611

>

OP 516B
,!

'

FSAR CH 5 & 6

!
'

-1
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MSO4 MAIN STEAM LINE RUPTURE IN HEATER BAY
!

VARIABLE (1004:25.9E6 LBM/HR) !

J

- STEAM RUPTURE IN HEATER BAY |

1

TYPE: SPECIFIC; VARIABLE.(1004a25.9E6 LBM/HR) '
-

CAUSE: PIPE RUPTURE IN THE LINE FROM THE "B" MAIN STEAM LINE TO
THE BYPASS CONTROL VALVE CHEST

PLANT
STATUS: 1004 '

IEFFECTS: THE RUPTURE WILL ALLOW STEAM.TO FLOW INTO THE TURBINE lBUILDING FROM THE "B" MAIN STEAM LINE DIRECTLY AND FROM iTHE "A" MAIN STEAM LINE THROUGH THE BYPASS CONTROL VALVE |

CHEST M1-5A. THE HIGH FLOW IN MAIN STEAM LINE B WILL 1
INITIATE A GROUP I ISOLATION CAUSING THE MSIV'S TO d
CLOSF IN 3-5 SECONDS. THE REACTOR WILL SCRAM AS l
THE RESULT OF MSIV CLOSURE. |

THE REACTOR PRESSURE / LEVEL TRANSIENT WILL BE SIMILAR TO
THAT DESCRIBED . IN MSO2. THE STEAM RELEASED IN THE
TURBINE BUILDING WILL BE SEEN 'IN THE TURBINE- BUILDING |

|

EQUIPMENT DRAIN SUMP, INCREASED RADIATION LEVELS IN THE
VENTILATION SYSTEM, AND INCREASED HEAT LOAD ON TBSCCW.

CONTROL ROOM INDICATIONS:

MAIN STEAM LINE FLOWS

REACTOR LEVEL /ORESSURE

VENTILATION RADIATION LEVELS
.

ANNUNCIATORS:

MAIN STEAM LINE CH A. CRP 905 A1
HIGH FLOW (3-2)' ,

MAIN STEAM LINE CH A CRP 905 At
LOW PRESSURE (4-2)
MAIN STEAM LINE CH B~ CRP 905 A1
LOW PRESSURE (4-3)

<

MSIV AC/DC- CRP 903 A3-2
SOLENOID TRIP (9-7) <

REACTOR: HI/ LOW LEVEL CRP 905 A2
(2-1)

._ . _ . - . - . _ . _ _ _. . . __. . _. ._ -_ _ . _ _ . _ .
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MSO4 ,

RPV TURB TRIP A CRP 905 A2 *

HI WATER LEVEL (8-1) .

RPV TURB TRIP B- CRP 905 A2
HI WATER LEVEL (9-1)
HI RX WTR LEVEL CRP 905 A3
FEED PUMP TRIP LOGIC (4-1)
ACTUATED

MAIN STEAM ISOL VALVES CRP 905 A2
NOT FULLY OPEN (4-4)

REF: P4ID 26012
CWD 611
OP 5168 *

FSAR CH 5 & 6
,

,
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MS05 MSIV CLOSURE

VARIABLE (100% = VALVE FULLY CLOSED)-

'A - MSIV 1A CLOSURE

B .MSIV 18 CLOSURE i-

C - MSIV 1C CLOSURE

D .MSIV 10 CLOSURE

E - MSIV 2A CLOSURE

F - MSIV 2B CLOSURE

G - MSIV 2C CLOSURE

H - MSIV 20 CLOSURE

TYPE: GENERIC, VARIABLE (100% a VALVE FULLY CLOSED)
|

CAUSE: AIR LEAKAGE FROM THE CPENING AIR LINE 8ETWEEN THE TEST
SOLENt.'D VALVE AND THE MSIV' OPERATING CYLINDER

PLANT
STATUS: 100%

|-
EFFECTS:

A -- LEAKAGE WILL CAUSE THE OPENING AIR PRESSURE TO
DECREASE ALLCWING THE M61V TO CLOSE. THE VALVE WILL
GO THE INSTRUCTOR SPECIFIED POSITION, BUT' NO FASTER :
THAN THE FAST CLOSURE STROKE TIME OF 3-5 SECONDS.

AS THE VALVE LEAVES THE FULL OPEN POSITION,
FLOW WILL BE SHIFTED TO THE.OTHER THREE. MAIN STEAMLINES. IF FLOW INCREASES ABOVE 120%-IN ANY OF. iTHE STEAM LINES, A GROUP I ISOLATION WILL OCCUR. '

IF MORE THAN ONE MSIV IS LESS THAN 90% OPEN, THE
MSIV NOT FULLY OPEN ANNUNCIATOR MAY ACTUATE AND A
REACTOR PROTECTION CHANNEL MAY TRIF.

REMOVAL OF-THE MALFUNCTION WILL RESTORE NORMAL
.

OPERATION OF THE MSIV.

CONTROL ROOM INDICATIONS:

MAIN STEAM LINE FLOWS

MSIV POSITION LIGHTS

ANNUNCIATORS:
!
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' > ' MS05

!+

MAIN STEAM'LINE CH A' CRP 905 A1
HIGH FLOW (3-2)
MAIN STEAM LINE'CH-B CRP 905 A1

,.

,,
'

HIGH FLOW (4-2)
dMAIN C"14M ISOL VALVES. CRP 905 A2

NOT FU ' OPEN (4-4)
B-H SIMILAR TO MALF A.-

REF: P&ID' 29119 SH 248'
CWD- 585
OP 317

I
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MS06 GLAND. SEAL REGULATOR FAILURE - I

A SEAL STEAM SUPPLY VALVE FAILS CLOSED-

,

B
.-

- SEAL STEAM: UNLOADER VALVE FAILS CLOSED

TYPE: GENERIC

MECHANICAL FAILURE' OF THE GLAND SEAL REGULATORiCAUSE:

PLANT
. iSTATUS: A -'STARTUP; B - 100% POWER !

1

EFFECTS: A ---WITH NO TURBINE STEAM FLOW, THE SEAL-STEAM HEADER
IS. SUPPLIED,FROM;THE MAIN STEAM' LINES THROUGHLTHE
SEAL STEAM REGULATOR. THIS MALFUNCTION WILL CAUSE-
THE SUPPLY VALVE TO CLOSE STOPPING . THEt FLOW FROM . ,

MAIN STEAM. THE SEAL STEAM HEADER.WILL RAPIDLY;
DEPRESSURIZE. :AT- 2.5 PSIG''THE -. LOW PRESSURE ~
ANNUNCIATOR WILL' ACTUATE. AIR WILL~BE-DRAWN INTO '

THE MAIN CONDENSER WHEN PRESSURE DECREASES TO ZERO '

PSIG. WITH' NORMAL VACUUM,. AIR INLEAKAGE WILL BE
ABOUT 1800;:SCFM.. MAIN CONDENSER- VACUUM' WILL
DECREASE UNTIL THE' AIR: REMOVAL'FLOWiBALANCES WITH
THE AIR INLEAKAGE. [

B -- AT FULL POWER, THE SEAL STEAM HEADER'IS SUPPLIED >

Foou THE HIGH PRESSUREsTURBINE GLAND LEAKOFF, WHICH
_

THAN SUFFICIENT. iEXCESS STEAM IS PASSED TO'
5 LOW PRESSURE 1 FEED HEATER THROUGH ' GLAND SEAL

hk('JLATOR UNLOADING VALVE. ~THISLMALFUNCTION WILL l
CAUSE T"1 UNLOADING VALVE TO : CLOSE. . SEAL STEAMi' iEADE" 9SURE WILL INCREASE. ATi20 PSIG, RELIEF-

;LV
. OPEN DUMPING STEAM TO THE MAIN CONDENSER

-

@ ' ' "7NG PRESSURE TO LESS1 THAN 25-PSIG..

..cvai THE MALFUNCTION WILL RESTORE NORMAL
:RA''sN 0~=THE GLAND; SEAL REGULATOR. ,

CONTROL, ROOM INDIC/TIONS:
;

SEAL STL'M HEADER PRESSURE I
. :

MAIN CONDENSER VACUUM

ANNUNCIATORS:
L i

SEAL STEAM REGULATOR CRP 907 A1-1 [
PRESSURE LOW (6-3) '

REF: P&ID 26012', GE 717E296
CWD 410
OP 314

i

~-m --- -- n --ne n ,-- - . - - - - - ----, u m--, . - , e,-,-w -,-.
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MS07 SJAE PRESSURE CONTROL' VALVE FAILURE

; VARIABLE (0-1005 VALVE POSITION)

A - SJAE A STEAM SUPPLY VALVE FAILS
B - SJAE B STEAM SUPPLY VALVE FAILS '

TYPE: GEV7416. VARIABLE (0-1005 VALVE POSITION)
CAUSE: MECbANICAL FAILURE

PLANT
STATOS: 100% POWER

I-EFFECTS:
A -- THE SJAE-STEAM SUPPLY PRESSURE CONTROL VALVE WILL '

GO TO THE INSTRUCTOR SPECIFIED POSITION.

IF THE MALFUNCTION CAUSES THE-VALVE TO-OPEN FROM IT
;

= NORMAL POSITION, STEAM SUPPLY PRESSURE-TO'THE SJAE'
WILL INCREASE TO ABOUT 140 PSIG AND THE RELIEF VALVE
WILL OPEN TO DUMP EXCESS STEAM TO THE MAIN
CONDENSER. STEAM' FLOW TO THE OFFGAS SYSTEM 1

WILL INCREASE.< NON-CONDENSIBLE FLOW TO OFFGAS WILL
NOT CHANGE SINCE THE SJAE PERFORMANCE-IS RELATIVELY
CONSTANT IN THIS PRESSURE' RANGE.

!
IF-THE MALFUNCTION CAUSES THE VALVE TO-CLOSE FROM
ITS NORMAL POSITION, STEAM' SUPPLY PRESSURE TO THE.

;

SJAE WILL DECREASE. -AS PRESSURE. DROPS'BELOW 100- 4

q

PSIG, THE LOW PRESSURE ANNUNCIATOR WILL ACTUATE AND
lTHE 1ST STAGE SJAE WILL- BEGIN TO STALL. WHEN' s

-

PRESSURE DROPS TO'70 PSIG, THE' AIR-SUCTION VALVES-
WILL CLOSE. FLOW TO ' THE .0FF-GAS' 3YSTEM- WILL iDECREASE. BELOW 70 PSIG, FLOW TO'THE OFFGAS-SYSTEM'
WILL STOP, AS THE1 AIR EJECTORS ~NO LONGER FUNCTION. 4

jCORRECTLY. CONDENSER VACUUM WILL BEGIN DECRdASING.

REMOVAL OF THE MALFUNCTION-WILL RESTORE.NGRHAL
OPERATION OF THE VALVE. j

"

B -- SIMILAR TO MALF A. i

i

CONTROL ROOM INDICATIONS: '

.

SJAE STEAM PRESSURE

SJAE EXHAUST FLOW RECORDER

RECOMBINER-FLOW

MAIN CONDENSER VACUUM

. i
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'MS07 '

. .

ANNUNCIATORS:-

STEAM TO' AIR EJECTORS: .'CRP 907 A2-2
PRESSURE LOW (1-6)

REF: P&ID 26012
CWD. 412-
OP 324A
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MS08 SPURIOUS GROUP ONE ISOLATION
:

'

- SPURIOUS GROUP,I ISOLATION

TYPE: SPECIFIC

CAUSE: SIMULTANEOUS FAILURE OF'ALL' 595-106 RELAYS

PLANT
STATUS: 1005

EFFECTS: GROUP ONE ISOLATION WILL OCCUR WITH1 NO INDICATION * OF:
CAUSE. ALL'MSIVS, THE MAIN STEAM'ORAIN--ISOLATION VALVE '1

(1-MS-5 AND 1-MS-6 ) THE ~ ISO CONDENSER VENT VALVES AND
THE RR LOOP SAMPLE VALVES-WILL CLOSE. THE' REACTOR.WILL' -r
SCRAM DUE TO MSIV POSITION. THE GROUP I ISOLATION CAN:
NOT BE RESET.- q

'

REMOVAL OF THE MALFUNCTION-WILL RESTORE NORMAL
OPERATION OF THE RELAYS AND ALLOW THE= ISOLATION
TO BE RESET. '

CONTROL ROOM INDICATIONS:
;

MSIV POSITION LIGHTS

MAIN STEAM'LINE FLOWS

REACTOR PRESSURE

ISO CONDENSER VENT POS LIGHTS
,

RECIRC LOOP SAMPLE-POS LIGHTS

ANNUNCIATORS:

L MAIN STEAM ISOL VALVES CRP 905 A2
NOT FULLY OPEN- (4-4)-

MSIV AC/DC
L SOLENOID TRIP.

CRP 903-A3-2'
(9-7) l

1

REF: P&ID 29119 SH 248
CWD 610, 478, 888
OP 207

L GE NEDO-13201

h
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MSO9 TURBINE. EXHAUST HOOD SPRAY-VLV 1-CN-47. FAILS CLOSED
1

| - EXHAUST HOOD SPRAY VALVE FAILS CLOSED

TYPE: SPECIFIC.

CAUSE: TEMPERATURE CONTROLLER FAILUREL

PLANT
STATUS: TURBINE IDLING AT RATED' SPEED,^ UNLOADED

<

EFFECTS: THE FAILURE WILL CAUSE; LOSS OF OPERATING AIR PRESSURE
TO THE HOOD SPRAY VALVE CAUSING ~IT TO FAIL CLOSED.
IF IT WAS ALREADY OPEN, THE LOSS OF HOOD SPRAY FLOW ' '

(LESS THAN 6 PSIG DOWNSTREAM OF THE-VALVE) WILL BE SEEN
BY DEACTUATION OF THE HOOD SPRAY OPERATING ANNUNCIATOR
AND DEENERGIZATION OF THE RED. LIGHT.ABOVE THE TURBINE.

j

EXHAUST HOOD SPRAY VALVE CONTROL: SWITCH. WITHOUT HOOD'
SPRAY FLOW, THE TURBINE EXHAUST HOOD TEMPERATURES WILL

,

INCREASE. AT 175 DEG~F THE HIGH TEMPERATURE ANNUNCIATOR I
WILL ACTUATE. AT 225 DEG F THE TURBINE WILL TRIP, j

MANUAL OPERATION OF.THE BYPASS VALVE WILL. ALLOW HOOD
SPRAY FLOW TO START. THE RED LIGHT AND ANNUNCIATOR
WILL ACTUATE INDICATING THE PRESENCE OF HOOD SPRAY
FLOW, AND TURBINE' EXHAUST HOOD TEMPERATURES.WILL BEGIN
TO DECREASE.-

REHOVAL OF THE MALFUNCTION WILL RESTORE THE HOOD SPRAY- i

VALVE OPERATION TO NORMAL.
,

!

CONTROL PANEL INDICATION: ;

TURBINE TEMPERATURE AND EXPANSION RECORDER.
PT-6 EXHAUST HOOD "A" G END-RIGHT

:PT-9 EXHAUST HOOD "B" G END-LEFT
PT-10 EXHAUST HOOD "A" TB END-RIGHT

;

,

PT-13 EXHAUST HOOD "B" TB END-LEFT
PT-14 EXHAUST HOOD "A" TB END-LEFT yPT-17 EXHAUST HOOD "B" TB.END-RIGHT

L ANNUNCIATORS:

TURBINE EXHAUST 0000 CRP 907 A1-1
WATER SPRAY CPERATING (3-2)-

-TURBINE EXHAUST HOOD CRP 907'A1-1 '

( TEMPERATUR3 HIGH 175 DEG (2-2); ;

TURBINE EXHAUST HOOD CRP 907 A1-1 >

HIGH TEMPERATURE TRIP (1-2)
,

i

e'
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REF: PAID 26013 ,
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MS10' MOIST SEPARATOR DRN-TANK NORM LYL CONTROLLER FAILURE

VARIABLE-(0-1005' VALVE POSITION)

-A1 --MS DRN TK A NORM.LVL CONT. VALVE FAILURE
|

B '- MS DRN TK.B NORM =LYL- CONT VALVE FAILURE

C - MS DRN TK C NORM LVL CONT VALVE FAILURE

D ' -MS DRN-TK D NORM LVL CONT VALVE FAILURE

TYPE:- ' GENERIC, VARIABLE (0-1005-VALVE' POSITION)

CAUSE: FAILURE OF CONTROLLER OUTPUT I/P: CONVERTER

PLANT
STATUS: 100k l

EFFECTS: A - THE NORMAL LEVEL CONTROL VALVE'WILL GO TO THE.
INSTRUCTOR SPECIFIED POSITION DUE TO. FAILURE OF ,THE'
PNEUMATIC POSITION' CONTROLLER.

.'
-

IF THE VALVE-OPENSLTO MORE THAN THAT REQUIRED FOR
NORMAL FLOW, THE MOISTURE SEPARATOR DRAIN TANK LEVEL.
WILL BEGIN DECREASING. 'THE LOW LEVEL ANNUNCIATOR

.WILL ACTUATE. THE DRAIN. TEMPERATURE WILL: INCREASE
TO SATURATION WHENDIT DRAINS-COMPLETELY. !

WHEN STEAM BEGINSiBLOWING THROUGH,''THE MOISTURE -j--

SEPARATOR HIGH LEVEL SWITCH WILL: ACTUATE-DUE '

FLASHING AND HIGH - FLOW
'

TRIP.
- RATES ~ AND THE -TURBINE' MAY' L

'

H
l'

IF THE VALVE CLOSES TO LESS THAN REQUIRED FOR NORMAL -
FLOW, THE DRAIN TANK LEVEL WILL7 .BEGIN INCREASING. t

'THE EMERGENCY LEVEL CONTROL VALVE WILL BEGIN TO OPEN
AND-WILL CONTROL LEVEL: AT ITS SETPOINT. - REDUCED ~ !
HEATING-WILL BE'SEEN"IN THE H;I.P. HEATERS DUE TO
DIVERSION OF THIS| SOURCE OF HEATING TO THE- MAIN
CONDENSER.

,

]
ANNUNCIATORS:

HOIST SEP DRAIN TANK A .CRP 907 A1-1
HI/LO LEVEL (5-4)
B-D SIMILAR TO MALF A.

REF: P&ID 26104:
CWD 387
OP 348

1
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MS11 - MOIST SEPARATOR DRN TANK EMERG: LVL' CONTROLLER FAILURE- j

VARIABLE (0-1005 VALVE POS'ITION)
,

~

A ' - MS'DRN TK'A EMERG'LVL CONT. VALVE FAILURE-

B - MS'DRN TK B EMERG LYL CONT VALVE-FAILURE

C - MS DRN TK C EMERG.LVL CONT VALVE FAILURE

D '- MS DRN TK D EMERG'LVL CONT VALVE-FAILURE

TYPE: ' GENERIC,~. VARIABLE (0-100% VALVE' POSITION)-

CAUSE: FAILURE OF' CONTROLLER OUTPUT

- PLANT
~ STATUS: 1005

EFFECTS: A -- THE EMERGENCY LEVEL' CONTROL VALVE WILL'GO TO THE
'

INSTRUCTOR SPECIFIED POSITION DUE TO FAILURE OF-
i

THE PNEUMATIC POSITION CONTROLLER. ~

AS THE VALVE OPENS, THE NORMAL LEVEL CONTROL VALVE I
'

WILL CLOSE DUE TO . DECREASING LEVEL ' IN THE. DRAIN '

TANK. THE LOW LEVEL ANNUNCI ATOR = MAY EVENTUALLY ',

ACTUATE IF LTHE EMERGENCY VALVE. OPEN5 MORE- THAN
REQUIRED FOR LEVEL CONTROL. IF THE TANK DRAINS
COMPLETELY, THE-DRAIN TEMPERATURE WILL'INCREASEnTO
SATURATION TEMPERATURE ASESTEAM BEGINS BLOWING"BY- t

TO'THE MAIN CONDENSER.

WHEN STEAM'BEGINS''B' LOWING.THROUGH, THE MOISTURE
SEPARATOR HIGP: LEVEL SWITCH EILL ACTUATE DUE:TO l
FLASHING AND lIGH FLOW RATES : AND ; THE- TURBINE MAY' '

TRIP.

~ ANNUNCIATORS:
o'

HEATER LEVEL HI/LO 'CRP 906 A1-2
i

CRP 923' ANNUNCIATOR (4-6)' .
,

HP HEATER "A" CRP 923
LEVEL LOW (1-2)
B-D SIMILAR TO'MALF A. '

-

lREF: P&ID 26104
CWD 387
OP 348

,
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NIO1 APRM FAILURE

. VARIABLE (0-1005: AMPLIFIER OUTPUT)-

A - APRM 1 FAILURE',

B - APRM'2~' FAILURE t

C - APRM'3' FAILURE.-

'

D -- APRM 4 FAILURE '
,

E - APRM 5' FAILURE-

F- - APRM 6.-FAILURE
'.

MF SEVERITY APRM TRIP FUNCTION

____ ___ . _. _____________

'

96.02-' 120% HI-HI <

(OR 0.58 W + 62)- '

86.4% 108% ' HI:
1

(OR 0.58 W'+ 50)..

72.0% 905 .SETDOWN HI-HI-

12.0% 15%- HI-HI(NOT IN RUN)
10.0% 12h- HI (NOT IN RUN)
2.4% 3%L DOWNSCALE !

TYPE: GENERIC, VARIABLE (0-1002 AMPLIFIER OUTPUT).
q

CAUSE: ~ ELECTRONIC FAILURE IN THE AVERAGING AMPLIFIER :

; PLANT 1

STATUS: 1005 POWER

-EFFECTS: ~A -- THE' OUTPUT OF THE AVERAGING AMPLIFIER WILL GO TO THE
INSTRUCTOR SPECIFIED VALUE. IF THE OUTPUT, EXCEEDS'
THE LISTED VALUES,' THE- ASSOCIATED APRM WILL~ TRIP AND.

APPROPRIATE PROTECTIVE ACTIONS AND ANNUNCIATORS WILL
ACTUATE.

t

AFTER-THE OUTPUT HAS RETURNED TO NORMAL, THE TRIP
FUNCTION WILL RESET AUTOMATICALLY.

'j
'

REMOVAL OF THIS MALFUNCTION WILL RESTORE THE
AVERAGING AMPLIFIER OUTPUT _.TO. NORMAL.

_ . _ - _ _ - . - . _ . - - . ._. . .u. _ .._. _ _ ._ . . - - . . ._ _a._.
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<

CONTROL ROOM INDICATIONS: '

APRM' RECORDERS

APRM' VOLT METERS
"

RPS. SCRAM CHANNEL. TRIPS-

APRM-STATUS LIGHTS.
-!

ANNUNCIATORS:- "

.

APRM CH.1,2,3 -CRP 905 A1
HI HI FLUX /INOP .(1-4)
APR-CHf4,5,6 CRP 905 A1
HI HI, FLUX /INOP . ( 2-4 ).

,

APRM CRP 905 A1'
HI FLUX (3-4)-
APRM CRP 905 A1
DOWNSCALE (4-4)
RBM CRP'905 A1. ti

HItFLUX/INOP (6-4) i>

,

RBM' CRP;905 A1
DOWNSCALE~ (7-4)'

t

REACTOR NEUTRON-MON'SYS CRP 905 A2
TRIP -(7-3).
B-F SIMILAR TO MALF-A.

REF: CWD 649 i
GEK 26920A
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NIO2 IRM FAILURE.
;

-VARIABLEc(0-100% AMPLIFIER OUTPUT)1
l.

; A - IRM:11 FAILURE '

,

B - IRM 12 FAILURE

C- - IRM 13 FAILURE j

D. - IRM 14 FAILURE-
'

E -:IRM 15 FAILURE
. H

F - IRM 16 FAILURE- |

G .IRM117. FAILURE j
,

H - IRM 18 FAILURE
l

MF SEVERITY- -IRM' TRIP FUNCTION

___________ ___ ._____________

96.0% 120/125 HI-HI |

86.4% 108/125: HI

2.4% 3/125! DOWNSCALE

TYPE: GENERIC, VARIABLE-(0-1005 AMPLIFIEREOUTPUT);

CAUSE: ELECTRONIC FAILURELIN THE OUTPUT AMPLIFIER

PLANT:
| STATUS: STARTUP. '

1

EFFECTS: A -- THE AMPLIFIER OUTPUT SIGNAL WILL GO TO THE
-INSTRUCTOR SPECIFIED VALUE. .THE RANGE SWITCH WILLo

i

NOT AFFECT THE OUTPUT SIGNAL'. IF.THE OUTPUT; EXCEEDS '
THE LISTED VALUES, THE ASSOCIATED IRM FUNCTION WILL-
TRIP AND APPROPRIATE' PROTECTIVE- ACTIONS. AND
ANNUNCIATORS WILL ACTUATE.4

REMOVAL OF THIS MALFUNCTION WILL RESTORE THE ,

AMPLIFIER OUTPUT TO NORMAL..
'

j,

CONTROL ROOM INDICATIONS:

IRM RECORDERS
,

l
:

IRM STATUS 1 LIGHTS
f

RPS SCRAM CHANNEL TRIPS

- . _ _ _ __ . . . -- - . _ . . . _
___j
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ANNUNCIATORS:

IRM-CH A'- - CRP 905 A1
HI-HI FLUX /INOP (7-1)
IRM 'CRP 905 A1- v :

HI FLUX. ( 8-1)- '

,

IRM: CRP 905 A1
00WNSCALE '(9-1) '

REACTOR NEUTRON MON SYS: CRP~905 A2. . -

- TRIP -"'

~(7.-3)
"B-H SIMILAR TO MALF'A.

REF: CWD 637
- GEK 27723B !
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L NIO3 SRM FAILURE <

VARIABLE (0-100% AMPLIFIER OUTPUT)

A - SRM 21 FAILURE t
,

,

B. - SRM 22' FAILURE

C - SRM 23 FAILURE-

D. - SRM 24 FAILURE !

MF SEVERITY ~SRM TRIP FUNCTION
t

.----------- --- -------------

95.5% SE5 CPS HI-HI

85.4% 1ES CPS HI
|

42.9% 1E2 CPS RETRACT PERMIT
'

21.1% 3E0 CPS DOWNSCALE.

TYPE: GENERIC, VARIABLE (0-100% AMPLIFIER OUTPUT)

CAUSE: ELECTRONIC FAILURE IN THE. LOG COUNT RATE AMPLIFIER

PLANT. ;
'STATUS: STARTUP

EFFECTS: A -- THE AMPLIFIER OUTPUT WILL GO TO THE INSTRUCTOR
SPECIFIED VALUE. THELLOG COUNT RATEEINDICATIONS
WILL RESPOND LINEARLY TO MALFUNCTION SEVERITY AT
THE RATE OF ABOUT 14.3% SEVERITY PER: DECADE.- THE j
PERIOD INDICATION WILLLALSO:. RESPOND'TO-CHANGES IN |
SEVERITY. IF THE, OUTPUT EXCEEDS ~THE LISTED:

. |
'PPROXIMATE VALUES, THE ASSOCIATED SRM FUNCTION WILL. 1

1 RIP -AND APPROPRIATE PROTECTIVE'- ACTIONS AND j
ANNUNCIATORS WILL ACTUATE. |

IF INCREASING MALFUNCTION SEVERITY, WHEN:THE PERIOD
INDICATION EXCEEDS 10 SECONDS THE HIGH PERIOD ALARM
WILL COME'IN. |

REMOVAL OF THIS ' MALFUNCTION WILL RESTORE THE'
'

AMPLIFIER OUTPUT ~TO NORMAL.

CONTROL ROOM INDICATIONS:

SRM CONT RATE AND PERIOD
!

SRM STATUS LIGHTS

'
- .

- -
;-

.
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ANNUNCIATORS:

'SRM CRP 905 A1
HI HI FLUX- (2-1)
SRM CRP--905 A1
HI FLUX /INOP -(3-1)
SRM CRP 905 A11 i

PERIOD (4-1)
i

SRM CRP 905 A1 '.
DOWNSCALE (5-1)

'

|

B-D- SIMILAR'TO MALFLA.

REF: CWO' 637 !
GEK 13914- '
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NI O4 -- LPRM FAILURE,

VARIABLE (0-100% AMPLIFIER OUTUT)-
L '

L APRH CH.-1 APRM CH. 2 APRM CH.-
____________3 LPRM GP. 1

1 ______________ ______________ __ ______________ i

A01 : 2A-04-37 B01 = 1A-12-45 C01 = 2A-20-37 G01~= 1A-28-45
i

' A02 = 3A-36-37 802 = 3A-28-29 CO2 '= 4A-04-21 G02 = 2A-12-29
'

A03 ' = 4A-20-21 803 = 4A-12-13' CO3 = 5/-36-21 G03 = 3A-44-29-,

;

I - A04-.= ' 6 A-36-05 B04 = 5A-44-13 C04 = 6 A-20-05 G04 = 4A-28-13

A05'= 18-28-45. B05 = 28-04-37 C05 = 18-12-45 - G05.= 28-20-37
'

A06 ='28-12-29 806 = 3B-36-37 C06 = 3B-28-29 .G06 = 48-64-21

'A07 ='38-44-29' B07 = 48-20-21 C07 = 4B-12-13 G07 = 5B-36-21'
~

A08 = 4B-28-13 808 = 6B-36-05 C08 = 5B-44-13 ' G08 = 68-20-05

A09 :.2C-20-37 - B09 = 1C-28-45 C09 : 2C-04-37 G09 = 1C-12-45 -

A10 = 40-u2 -?1 B10 = 2C-12-29 C10.=L3C-36-37 - G10'=.3C-28-29-
| A11 = 50-36-21 B11 = 30-44-29- . C11 = 40-20-21 G11'= 40-12-13'-

|-

L A12-= 60-20-05 B12 = 4C-28-13 C12 = 60-36-05. G12?: 50-44-13
A13 = 10-12-43 813'= 2D-20-37 C13 := 1 D-28-45 - . G13 = 2D-04-37
A14 = 3D-28-29 B14 = 40-04-21 C14 = 2D-12-29 G14 = 3D-36-37
A15 = 40-12-13 B15 = 5D-36-21 C15 = 3Da44-29 G15 = 4D-20-21

, 1A16 = 50-44-13 B16-= 6D-20-05- - C16 = 40-28-13 G16 = 3D-38-05 '

D APRM CH. 4 APRM CH. 5 'APRM CH - 6 LPRM GP. 1 |
. .

______________ ______________ ______________ . ______________
D01 = 1 A-20-45 E01 = 3A-28-37 F01 = 2A-36-45 H01 = 2A-12-37'

..

002 = 3A-04-29 E02 = 4A-12-21 F02 = 3A-20-29: H02 = 3A-44-37~
D03 = 4A-36-29 E03 = SA-44-21 F03 = 6A-36-13 H03 = 4A-28-21

p 'D04 = 5A-20-13 E04 = 6A-28-05. F04 = 38-28-37 H04 = 28-36-45
; DOS = 28-12-37- EOS = 1B-20-45 F05 = 48-12-21 H05 = 38-20-29 '

006 = 3B-44-37 E06 = 38-04-29 F06 = 58-44-21 H06-= 68-36-13.:

* T w r r'ee' N v t - t ena'-- w w v. Nw- ' wee + ws---e W 'n'*PT t.h 9 69k*-D- PMr --Wre'
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007 =>4B-28-21 E07 =>48-36-29 F07 = 68-28-05 H07 = 3C-28-37 -

008 = 2C-36-45 E08 ::5B-20-13 F08 =~10-20-45- .H08 = 4C-12-21 i

009 = 3C-20-29 E09 = . 2C-12-37 ' F09 = 3C-04-29: ' H09 = SC-44-21
.

'

;

010 = 6C-36-13 -E10-L= 3C-44-37 F10 = 4C-36-29' H10 = 6C-28-05
D11 ::3D-28-37. E11 : = '40-28-21 t 'F11-= 5C-20-13 H 11. = 1 D-20-45

*

D12 = 40-12-21 E12.=L2D-36-45 F12 = 2D-12-37 H12 =-3D-04-29
'D13 = 5D-44-21 E13-= 3D-20-29 F13 = 30-44-37- H13;=-4D-3'6.-29

'

D14 = *0-28-05 E14~= 60-36-13 F14 = 40-28-21 .H14 - = 50-20' 13; '-

1

TYPE: GENERIC, VARIABLE (0-100N AMPLIFIER OUTUT)' '

CAUSE: ELECTRONIC FAILURE IN THE FLUX' AMPLIFIER-
R

PLANT
STATUS: 1005 POWER

' !
EFFECTS:- A -- THE FLUX: AMPLIFIER. OUTPUT-WILL GO'TO THE INSTRUCTOR

SPECIFIED POSITION.- ;THE ASSOCIATED ~ APRM1 WILL'-
REFLECT .THE CHANGED AVERAGE o LPRM. VALUE.1 AT 97'

t

WATT /SQCM-(77.65. SEVERITY).THE HI' FLUX 1 ANNUNCIATOR
~

.WILL-ACTUATE. BELOW.3 W/SQCM~(2.4%jSEVERITY) THE y)
DOWNSCALE ANNUNCIATOR WILL- ACTUATE. THE LPRM STATUS
LIGHTS ON THE FULL CORE DISPLAY, READINGS ON!THE

i-

FOUR ROD-DISPLAY, AND-' THE' RODL- BLOCK MONITOR WILL |

ALSO REFLECT ~THE EFFECTS'OF'THIS MALFUNCTION.- !

IF 1 THE -LPRML BYPASSL SWITCH' ISTOPERATED, TH'E - APRM
j READING'WILLJRETURN TO NORMAL.

REMOVAL OF THIS MALFUNCTION WILLiRESTOREcTHE FLdX-
AMPLIFIER OUTPUT TO NORMAL. :THE LPRM-ANNUNCIATORS
AND STATUS LIGHTS ~WILL CLEAR AS SOON!AS THEJVALUE'
RETURNS TO NORMAL.

CONTROL. ROOM INDICATIONS:

LPRM FLUX INDICATION
i

APRM INDICATION' ;

I
s

PLANT PROCESS COMPUTER

- - . . . . - . . , . -. - - . . - . . . - . . . . - . - . ... -.-.
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ANNUNCIATORS: -

i
LPRM CRP 905 A1
HI FLUX (8-4)
LPRM CRPf905.A1 I-

DOWNSCALE . ( 9-4 ) ^
'

- REF: CWD 651
GEK 26920A
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NIO5 APRM NOISE '

'

VARIABLE (1005 :-+- 50% POWER)
.

A --APRM-1 NOISE

B - APRM 2 NOISE |

C - APRM 3 NOISE ,

D - APRM 4 NOISE-
<

E - APRM'S NOISE
j.

F - APRM 6 NOISE '

TYPE: GENERIC,< VARIABLE (1005 = +- 50% POWER)

CAUSE: ELECTRONIC FAILURE IN THE AVERAGING AMPLIFIER

PLANT.
,

STATUS: ANY

EFFECTS: A -- THE' AVERAGING AMPLIFIER OUTPUT'WILL RANDOMLY
OSCILLATE,IN SPIKES:ABOUT-THE= NORMAL-VALUE. :BOTH
THE PERIOD AND AMPLITUDE'OF THE' OSCILLATIONS WILL
APPEAR RANDOM, BUT THE AMPLITUDE WILL BE: LIMITED:BY
THE INSTRUCTOR- SPECIFIED . SEVERITY.' THESE
OSCILLATIONS WILL BE INDEPENDENT - CF i: POWER LEVEL. ~j
IF THE - OUTPUT VALUE ' EXCEEDS ' ANY- .' TRIP SETPOINTS, -

APPROPRIATE EVENTS WILL. OCCUR. j
-

'

IF THIS MALFUNCTION IS ACTIVE CONCURRENT WITH NIO1,
L THE OSCILLATIONS- WILL ~ OCCUR- ABOUT ' ~THE AMPLIFIER I

-

OUTPUT RESULTING FROM THAT> MALFUNCTION.

. REMOVAL OF THIS. MALFUNCTION WILL RESTORE NORMAL:
0PERATION OF THE' AVERAGING AMPLIFIER.1

CONTROL ROOM' INDICATIONS:

APRM RECORDERS

APRM VOLT METER

B-F -SIMILAR TO MALF A.

REF: GEK 26920A
,

.

. .- .- - . . . . . .- .
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NIO6 IRM NOISE.

VARIABLE (100% = +- 50/125)

A - IRM 11 NOISE d
1

B. - IRM112 NOISE
'

C - IRM'13 NOISE' I
~

'

'

;

D .IRM 14-NOISE
'

E - IRM 15 NOISE

F - IRM 16-' NOISE I

G - IRM'17 NOISE. !

i

H - IRM 18 NOISE ;

TYPE: GENERIC, VARIABLE'( 100% = + -50/125) '

$CAUSE: ELECTRONIC FAILURE IN'THE OUTPUT AMPLIFIER-

PLANT
STATUS: ANY

EFFECTS: A -- THE AMPLIF;ER OUTPUT.WILL RANDOMLY OSCILLATE IN
, jSPIKES APJUT THE NORMAL' VALUE.; BOTH'THE PERIOD AND-

1
AMPLITt'' E OF 'THEJOSCILLATIONS' WILL' APPEAR RANDOM, |

s
BUT TN6' AMPLITUDE WILL"BE LIMITED'BY<THE, INSTRUCTOR
SPECIFIED SEVERITY. THESE . OSCILLATIONS E WILL BE-
INDEPENDENT OF: RANGE SWITCH ~ POSITION AND POWER
LEVEL.- IF iTHE'. . OUTPUT. -VALUE EXCEEDS . : ANY- TRIP - !SETPOINTS, APPROPRIATE EVENTS WILL OCCUR. "

4
IF THIS MALFUNCTION IS' ACTIVE CONCURRENT W'ITH NIO2,
THE OSCILLATIONS WILL OCCUR' ABOUT THE-- AMPLIFIER
OUTPUT RESULTING:FROM THAT. MALFUNCTION.

REMOVAL.OF THISlMALFUNCTION WILL RESTORE--NORMAL
OPERATION OF THE OUTPUT' AMPLIFIER.

L

CONTROL' ROOM INDICATIONS:

IRM: RECORDERS

IRM METERS

|B-H SIMILAR TO MALF A.
1

REF: GEK 277238

!'

.. _ _ _ __ ______..___ __ _ _ _ _ . _ . _ - - _ _ . .
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NIO7 ROD BLOCK MONITOR FAILURE <

VARIABLE (0-100% AMPLIFIER OUTPUT)
i

A - RBM A FAILURE-<

.B - RBM B: FAILURE.
,

TYPE: GENERIC, VARIABLE (0-100%. AMPLIFIER OUTPUT).-

CAUSE: ELECTRONIC 1 FAILURE _IN THE AVERAGING CIRCUIT.

PLANT
STATUS: ABOVE 30% POWER

,

EFFECTS: A -- THE OUTPUT OF'THE' AVERAGING CIRCUIT WILL GOLTO'THE
INSTRUCTOR SPECIFIED VALUE. IF THE OUTPUT EXCEEDS(0.65 W. +- 42%) ' THE HI. FLUX - FUNCTION J WILL TRIP, '

ACTUATING THE : ANNUNCIATOR AND INITIATING A . ROD'BLOCK. IF, THE OUTPUT DECREASES BELOW ABOUT 3-85 THE
DOWNSCALE FUNCTION- WILL TRIP ACTUATING THE
ANNUNCIATOR"AND INITIATING A ROD ~ BLOCK.- '

IF A NEW ROD IS SELECTED, THE NULLING CIRCUIT WILL |
FAIL ACTUATING THE NO BALANCE' BISTABLE AND THE INOP
ANNUNCIATOR.

REMOVAL OF THIS MALFUNCTION;WILL RESTORE NORMAL
OPERATION-OF'THE AMPLIFIER.

s

,

CONTROL ROOM > INDICATIONS:'

RBM POWER' RECORDERS'

RBM VOLT METER-
,

| RBM STATUS-LIGHTS

ANNUNCIATORS:

'RBM CRP 905.A1
HI' FLUX /INOP- (6-4)-'

. ,

RBM CRP-905 A1-
| DOWNSCALE '(7-4)

REF: CWO 651:
GEK 26920A-
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NIO9~ APRM SETDOWN' FAILURE
-

A - APRM'CH 1 (3) SETDOWN FAILURE
,

B- ' - APRM' CH 5:-(4 ) SETDOWN FAILURE -!

C - APRM CH 2 (3) SETDOWN FAILURE.

D - APRM CH 6L(4)-SETDOWN FAILURE' 5
~

TYPE: GENERIC

CAUSE: ' RELAY 590-127D FAILS TO CHANGE / STATE WHEN_DEENERGIZED- !
t

PLANT.
STATUS:- GENERATOR ON LINE I

-

EFFECTS: A - THIRTY SECONDS AFTER A GENERATOR LOAD REJECTION,. THEL
CONTACTS' ON' ~ RELAY. '127A- WILL . REMAIN IN;

THEIR ENERGIZED POSITION. THE APRM' CHANNEL 1 TRIP * '

SETPOINT WILL NOT-BE: REDUCED:TO 90%.. THE SETDOWN'
-

ANNUNCIATOR ' WILL = STIL ACTUATE . DUE TO THE, OTHER l
LCHANNELS WHICH:WILL ALL'SETDOWN-PROPERLY. NO OTHER
-EFFECTS WILL BE-SEEN UNLESS REACTOR POWER EXCEEDS
90%, IN WHICH CASE APRM CHANNEL.1'.WILL NOT i
TRIP, BUT A NORMAL SCRAM WILL OCCUR.DUE TO THE OTHER-

'

~ CHANNELS.
i-

;,

ACTIVATING THIS MALFUNCTION AFTER;AELOAD REJECTION. $
HAS^ALREADY' OCCURRED WILL NOTJCAUSE'ANY EFFECTS.

REMOVAL OFJTHISLMALFUNCTION WILL/ RESTORE-NORMAL- - *

OPERATION-OF RELAY'127A.-

CONTROL 1 ROOM-INDICATIONS:-

.APRM-CHANNEL 1JTRIP SETPOINT'

B-D' SIMILAR TO MALF.~A.=;APRM CHANNEL 3.SETDOWN FAILURE '

WILLLONLYTOCCUR:IF:BOTH MALF. A"AND'.C ARE ACTIVE
SIMULTANEOUSLYJDURING-THE LOAD. REJECTION;. '

APRM CHANNEL 4. REQUIRES BOTH _ MALF ;Bt AND D.

REF:; CWD 600,649 I

GEK, 26920A i

i

.

3
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NI10 STUCK SRM/IRM~ DETECTOR DRIVE
i

VARIABLE (0-100% DETECTOR INSERTION) '

~A- - SRM 21 DETECTOR. STUCK. I

B - SRM 22 DETECTOR STUCK '

C- - SRM:23 DETECTOR STUCK

D - SRM'24. DETECTOR STUCK = i

E - IRM 11 DETECTOR-STUCK

F - IRM:12 DETECTOR STUCK

G - IRM 13 DETECTOR' STUCK'

H - IRM 14 DETECTOR STUCK

J - IRM 15 DETECTOR STUCK

K IRM.16 DETECTOR STUCK- j
iL' IRM 17 DETECTORESTUCK) .

M- 'IRM:1;B DETECTOR STUCK:-

TYPE: GENERIC, VARIABLE (0-100% DETECTOR INSERTION)'

.CAUSE: BLOWN FUSES IN THE DRIVE MOTOR POWER.. SUPPLY

PLANT;'

STATUS: JANY
j

'

'

EFFECTS: A -- WHEN SRM DETECTOR 21 DRIVE' PASSES THROUGH'THE
SPECIFIED POSITION, IT WILLESTOP AND' REMAIN AT.ITS' J

PRESENT POSITION.~ NEUTRON FLUX' INDICATION AND
INTERLOCKS i ASSOCIATED ~WITH 'DETECTORr POSITION-i WILL'

' CONTINUE TO : OPERATE- PROPERLY. . DETECTOR POSITION-
' LIGHTS WILL'STILL1 INDICATE ~ CORRECTLY'.

REMOVAL <OF THIS' MALFUNCTION WILL~ REPLACE THE FUSES
AND ALLOW-NORMAL OPERATION OF THE' DETECTOR: DRIVE.

.

-

CONTROL ROOM-INDICATIONS:

DETECTOR POSITION" LIGHTS
I

;. NEUTRON FLUX
i

'lB-M SIMILAR TO MALF-A. i

'

REF: CWD' 617
L !

u. . . -. . . __ _ __ _ . . . . ._ _ _ _ _ _
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OG01 OFF-GAS CYCLIC DRYER HE4TER. FAILURE-

A - CFFGAS CYCLIC HEATER A FAILURE
.

B - OFFGAS= CYCLIC HEATER B FAILURE-

TYPE: GENERIC

CAUSE: - HEATER CONTROL RELAY CR21 (22)-FAILS ALLOWING IT TO-
RETURN TO ITS DE-ENERGIZED POSITION' -

PLANT
|STATUS: 1002 POWER
l

EFFECTSi A -- IF'THE'CYCLIO:CRYER IS'IN-THE HEATING PORTION 0F
REGENERATION, THE HEATER WILL DE-ENERGIZE. OUTLET . -t

TEMPERATURE' WILL- BEGIN DECREASING- AND- .THE =
TEMPERATURE CONTROLLEReOUTPUT.WILL SATURATE HIGH,
HEATER ' OUTLET TEMPERATURE WILL REACH ~ EQUILIBRIUM '
WITH COOLER CONDENSER ~ OUTLET TEMPERATURE, AND '. THE , 'i
HEAT LOAD ON~THE DRYER. CHILLER WILL DECREASE-AS'THE

'

CYCLIC DRYER COOLS. THE RESULT WILL.BE THAT NOT ALL j
MOISTURE WILL BE-DRIVEN OUT OF=THE DRYER DESICCANT., '

NO OTHER EFFECTS WILL BE!SEEN' UNTIL' THE DRYER TRAIN
SHIFTS AT=THE END OF'ITS REGENERATION CYCLE. WHEN i

THAT:HAPPENS,~THE DRYER WHICH|WAS NOT COMPLETELY '

REGENERATED.ABOVE-WILL BE PLACED IN SERVICE. IT 4

WILL FUNCTION:NORMALLY FORJSOME PERIOD OF' TIME -

DEPENDING,ON HOW MUCH'IT WAS~ REGENERATED,' BUT MAY N
BECOME . EXHAUSTED BEFORE THE END OF: THE NEXT-
REGENERATION . CYCLE . . ' MOISTURE. BREAKTHROUGH MAY BE ;

SEEN ON THE HUMIDITY RECORDER AND' THE HIGH MOISTURE
ANNUNCIATOR WILL' ACTUATE IF THE DEWPOINT EXCEEDS -52
DEG.~ EVENTUALLY!THELGAS' COOLER MAY'.BECOME' PLUGGED
WITH ICE, REQUIRING IT. TO BE.. BYPASSED AND' DEFROSTED

. r

USING! REMOTE FUNCTIONS OGR05-08.

NOTE:. THIS IS A LONG TERM TRANSIENT AND WILL- 1

REQUIRE CONSIDERABLE TIME TO . ESTABLISH INITIAL
CONDITIONS: IN WHICH LTHE SECONDARY 1 EFFECTS MAY ? BE
SEEN. ,

-REMOVAL OF THIS MALFUNCTION WILL RESTORE NORMAL
OPERATION OF THE HEATER-CONTROL RELAY. IF STILL.
IN THE HEATING PORTION 0F THE REGENERATION.~ CYCLE,
THE HEATER CONTROL SWITCH WILL HAVE TO BE,PLACED2

-

MOMENTARILY.IN THE'"ON" POSITION TO ENERGIZE THE-
| HEATERS.

CONTROL' ROOM INDICATIONS:-

HEATER STATUS LIGHTS

!

,

. 4 e - , - - s e,. ,. , - , , . - ~ -,, , - - - - . - , ..,,r,.. . - - . - , , , , - . ,
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OG01:

'

1

TEMPERATURE: CONTROLLER- 1

= TEMPERATURE RECORDER L TRENDS.-(DECREASING) I'

l
HUMIDITY RECORDER (INCREASING)

LOFF-GAS-FLOW (DECREASING)
?

ANNUNCIATORS: ! 'l.

CYCLIC DRYER BEDS" CRP-924 A2-1
OUTLET GAS . (3-3)-J
MOISTURE'HIGH

B--- SIMILAR TO MALF|A'EXCEPT DRYER 1 TRAIN-B WILL BE
AFFECTED.

REF: P&ID 29174.SH-31' I
CWD ~1422 '

OP 324C I

'
a .:

NOTE: THIS MALFUNCTION NOT CERTIFIED-~
i
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OG02 OFF-GAS SYSTEM EXPLOSION

- OFFGAS SYSTEM EXPLOSION IN DELAY.LINE

TYPE: SPECIFICJ

CAUSE: STATIC ELECTRICITY DOWNSTREAM OF THE SJAE AFTERCONDENSER-

PLANT'
STATUS: 1005: POWER

,

EFFECTS: THIS MALFUNCTION-WILL.ONLY HAVE ANLEFFECT IF:THE
HYDROGEN CONCENTRATION DOWNSTREAM OF THE-SJAE AFTER-

' CONDENSERS IS: GREATER THAN 45.

IF THERE IS NO OFF-GASMFLOW THROUGHiTHE AFTERCONDENSER-
TO THE-HOLDUP LINE,-THE DETONATION OF STAGNANT' HYDROGEN'

.WILLJCAUSE'ALL-PRESSURE AND, FLOW' INDICATIONS.TO-SPIKE
MOMENTARILY UPSCALE THEN RETURN TO NORMAL.- ASSOCIATEDi
ANNUNCIATORS'WILL' ACTUATE WHEN THEIR SETPOINTS ARE'EXCEEDED,

NO1 TEMPERATURE EFFECTS =WILL BE' OBSERVE
IF THERE IS OFF-GAS FLOW THROUGH THE > AFTERCONDENSER, f

THE EFFECTS- WILL BE SIMILARL TO E!E STAGNANT 1 CASE ABOVE
,

EXCEPT THE FLAME FRONT ~WILL ESTABLISH.ITSELF WITHIN THE
AFTERCONDENSER. .THE HEAT OF REACTION'WILL INCREASE!THE
HEAT LOAD ON THE CONDENSATE COOLING-THE.AFTERCONDENSER. 'i

'THIS MAY NOT-BE NOTICEABLE DUE TO'THE HIGH. CONDENSATE r

SYSTEMJFLOWRATE.- A MORE SIGNIFICANTLINDICATION.-WILL BE
THE DECREASE IN OFF-GAS FLOWRATE TO THELHOLDUPfLINE
SINCE:ONLY CONDENSER' AIR INLEAKAGE WILLLBE PRESENT.

SPECIFIC: ACTIVITY IN-THE OFF-GAS 1WILL: INCREASE. ?THE'
FLAME WILL BE. EXTINGUISHED'IF OFF-GAS FLOW STOPS: FOR MORE
THAN FIVE MINUTES OR|IF HYDROGEN CONCENTRATION DECREASES
BELOW 4M.

IF THE XE-KR DELAY SYSTEM VALVES'ARE OPEN.-PRESSURE AND ]
FLOW SPIKES WILL ALSO BELSEEN-IN THAT SYSTEM.

REMOVAL OF THIS MALFUNCTION WILL REMOVE?THE CAUSE OF (THE DETONATION. .IF1A. FLAME FRONT-EXISTS,cOFF-GAS FLOW '

WILL HAVE TO-BE STOPPED OR HYDROGEN' CONCENTRATION. q
REDUCED ~BELOW 4M TO-EXTINGUISH THE FLAME. '

CONTROL-ROOM INDICATIONS:

ALL OFF-GAS PRESSURE / FLOW METERS AND'

RECORDERS SPIKE-

DELAY LINE' FLOW DECREASES i

CONDENSATE TEMPERATURE FROM AFTERCONDENSER-,

I
p
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INCR EASES --- SLIGHT LY

'REF: .P&ID :26011
OP. 522<
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OG03
OFF-GAS STACK ISOLATION VALVE FCV-8-5 FAILS CLOSED

- OFFGAS STACK ISOL VALVE FAILS CLOSED
CAUSE:

LOOSE ELECTRICAL CONNECTION ON VALVE FSO-8-5
PLANT
STATUS: 100% POWER

EFFECTS: -- THE CTACV. GAS ISOLATION VALVE WILL FAIL CLOSED,

PRESSURE IN THE OFF-GAS
CONDEN$ABLE GASES ACCUMULATE. SYSTEM WILL INCREASE AS NON-.

AIR REMOVAL FROM THE L
MAIN CONDENSER WILL DECREASE. AND CONDENSER VACUUMWILL SLOWLY BEGIN TO DECREASE, 9

{

REMOVAL OF'THIS MALFUNCTIOF WILL ALLOW THE VALVE TO
RETURN TO ITS NORMAL POSITIJN.

CONTROL.ROCM INDICATION:

OFF-GAS PRESSURES AND FLOW

STACK ACTIVITY LEVEL DECREASE

CONDENSER VACUUM DECREASE
,

ANNUNCIATORS:

RECOMBINER "A" CRP 924
A1-1 OUTLET PRESSURE (5-2)HIGH

REF: P&lD 26011
CWD 832 ;

t

OP 324C
!

4

m
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| OG04 OFF-GAS -30 DEG F GLYCOL UNIT FAILS

A - OFFGAS -30 GLYCOL UNIT A LOW REFRIGERANT ,

B - OFFGAS -30 GLYCOL UNIT B LOW REFRIGERANT I
1

TYPE: GENERIC
i

CAUSE: LOW REFRIGERANT CHARGE |
!

PLANT
lSTA10S: 1002 POWER 1

i t

EFFECTS: A -- IF THE UNIT IS'IN OPERATION, ITS ABILITY TO REMOVE j
HEAT FROM THE GLYCOL WILL BE REDUCED TO 502 OF |4

NORMAL ALLOWING THE GLYCOL TEMPERATURE: TO BEGIN J'

INCREASING. AFTER THE UNIT HAS RUN FOR APROXIMATELY
];FIVE MINUTES IT WILL TRIP DUE TO OVERHEATING. THE

. GLYCOL TEMPERATURES WILL THEN INCREASE MORE RAPIDLY.
AS THE GLYCOL HEATS UP, THE DIFFERENTIAL TEMPERATURE 5

OF OFF-GAS FLOWING THROUGH THE GAS COOLER WILL
DECREASE. THE CHARCOAL BEDS WILL ALSO BEGIN TO HEAT

2 iUP. WHEN GAS COOLER OUTLET TEMPERATURE EXCEEDS 10
DEG. THE HIGH TEMPERATURE ANNUNCIATOR WILL ACTUATE.

, '

IF THE GLYCOL UNIT REMAINS OFF FOR MORE THAN ABOUT :
FIVG MINUTES IT.WILL COOL SUFFICIENTLY TO ALLOW IT
TO BE RESTARTED. IT WILL THEN RUN FOR UP TO FIVE !

MINUTES BEFORE-IT AGAIN TRIPS. HOW LONG IT RUNS ,

WILL BE A FUNCTION OF HOW LONG IT WAS ALLOWED TO
COOL.

,

:
REMOVAL OF THIS MALFUNCTION- WILL RESTORE THE

'

REFRIGERANT CHARGE AND ALLOW NORMAL OPERATION OF THE |
GLYCOL COOLING UNIT. I

CONTROL ROOM INDICATIONS: I

-30 LEG GLYCOL TEMPERATURES'

GAS COO',ER OUTLET TEMPERATURE I

CHARCOAL #ED TEMPERATURES
'ANNUNCIATORb;

GAS' COOLER CRP 924 A2-1 '

OUTLET GAS (3-4)
TEMPERATURE HIGH

,

CHARCOAL TANK 1A CRP 924 A2-1
BED TEMPERATURE- (4-3) ,

HIGH
;

. _ ._. ._ .. _ _ _ _ . , . _ . . _ . . . . _ _ .._-u.. . . .. _ ._.__n.._..._.,.._..___.-. __ _ _ . _ --



- - . - . . _ _ ._ . .. . -.

1
;

!

i

i
i
I

id

;

'
;

OG04
i

;

t
CHARCOAL" TANK 2A CRP 924 A2-1 ~

BED TEMPERATURE (5-3) ;
HIGH <

B -- SIMILAR TO MALF A EXCEPT UNIT 1B WILL BE AFFECTED. '

REF: P&ID 29174,SH 32 & 34 *

CWD 1414
iOP 324C
i

5

NOTE: THIS MALFUNCTION NOT CERTIFIED

:
!

.l

:
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OG05 OFF-GAS +30 DEG F GLYCOL UNIT FAILS

A - OFFGAS +30 GLYCOL UNIT A LOW REFRIGERANT !

l
B - OFFGAS +30 Gl.YCOL UNIT B LOW REFRIGERANT,

TYPE: GENERIC,

'

CAUSE: LOW REFRIGERANT CHARGE '

. PLANT t'

STATUS: 1005 POWER

EFFECTS: A -- IF THE REFRIG ATION UNIT IS IN OPERATION, ITS !c ABILITY TO ,OVE HEAT FROM THE GLYCOL WILL' BE '

J REDUCED TO 50S OF NORMAL ALLOWING THE GLYCOL
,

TEMPERATURE TO BEGIN INCREASING. AFTER THE UNIT HAS
, RUN FOR APPROXIMATELY FIVE MINUTES IT WILL TRIP DUE

,

'

TO OVERHEATING. NO ALARMS WILL OCCUR. THE GLYCOL ,

TEMPERATURE WILL THEN INCREASE MORE RAPIDLY. WHEN ;
; OFF-GAS TEMPERATURE LEAVING THE COOLER CONDENSER

EXCEEDS 50 DEG THE HIGH TEMPERATURE ANNUNCIATOR WILL :

ACTUATE. THE DRYER DESICCANT WILL BE EXHAUSTED MORE -

RAPIDLY THAN NORMAL DUE TO HIGHER MOISTURE IN THE >

OFF-GAS. IF IT DEPLETES, ICE WILL ACCUMULATE IN THE '

GAS COOLER AND MAY BLOCK OFF-GAS FLOW REQUIRING THE -

USE OF REMOTE FUNCTIONS OGR05-08 TO BYPASS AND
DEFROST IT.> '

IF THE GLYCOL UNIT REMAINS OFF FOR MORE THAN ABOUT
FIVE MINUTES IT WILL COOL SUFFICIENTLY TO ALLOW IT iTO BE RESTARTED. IT WILL THEN RUN FOR UP TO FIVE
MINUTES BEFORE IT AGAIN TRIPS. HOW LONG IT RUNS '

| WILL BE A FUNCTION OF HOW LONG IT WAS ALLOWED TO '

COOL.

REMOVAL OF THIS MALFUNCTION WILL RESTORE THE
REFRIGERANT CHARGE AND ALLOW NORMAL OPERATION OF THE
GLYCOL COOLING UNIT.

.

CONTROL ROOM INDICATIONS:

GLYCOL COOLER STATUS LIGHTS

+30 DEG GLYCOL TEMPERATURE (INCREASING)

OFF-GAS COOLER-CONDENSER OUTLET TEMPERATURE

(INCREASING)

OFF-GAS HUMIDITY (INCREASING)

OFF-GAS FLOW (DECREASING)

.

. . .- . - - - , . - - - - - - - - - -- -- - - - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' ~
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OG05
i

ANNUNCIATORS: i
;

e COOLER-CONDENSER 1-A CRP 924 A2-1 -

! OUTLET GAS (3-1)
TEMPERATURE HIGH ;

CYCLIC DRYER BEDS CRP 924 A2-1
OUTLET GAS (3-3) ;

MOISTURE HIGH,
-

i
B -- SIMILAR TO MALF A EXCEPT GLYCOL COOLING UNIT 1B WILL

BE AFFECTED.
:

REF: PAID 29174,SH 31 & 33
CWD 1410
OP 324C

.

.,

NOTE: THIS MALFUNCTION NOT CERTIFIED

,

!

|

.|
'

\

i

|
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1

|

|
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OG06 OFF-GAS FLOW OSCILLATION<

VARIABLE (1005 = 1005 OUTPUT SWING)- -)
1

{ A - OFFGAS A FLOW OSCILLATION i,

B - OFFGAS B FLOW. OSCILLATION

TYPE: GENERIC, VARIABLE (100% = 1005 OUTPUT SWING)

CAUSE: FLOW CONTROLLER AUTOMATIC OUTPUT SIGNAL OSCILLATION

PLANT
STATUS: 100% POWER

iEFFECTS: A -- THE' AUTOMATIC OUTPUT SIGNAL WILL OSCILLATE ABOUT ITS |
PRESENT VALUE .BY THE INSTRUCTOR- SPECIFIED
PERCENTAGE.

!
AT 1005 SEVERITY THE VALVE WILL OPEN AND CLOSE I

FULLY.

THE PERIOD OF OSCILLATION WILL BE CONSTANT FROM PEAK
TO PEAK. THE MAKEUP AIR VALVE V5-373 WILL FOLLOW
THE JSCILLATING CONTROLLER OUTPUT CAUSING FLOW AND
PRESSURE THROUGHOUT THE OFF-GAS SYSTEM TO OSCILLATE.
T/ FLOW DECREASES BELOW 15 SCFM OR INCREASES'ABOVE
52 SOFM THE HIGH-LOW FLOW ANNUNCIATOR WILL ACTUATE.
DILUTION EFFECTS MAY ALSO BE=SEEN ON THE HYDROGEN !ANALYZERS.

PLACING THE CONTROLLER IN. MANUAL WILL ALLOW THE
,

MAKEUP AIR VALVE.TO BE' POSITIONED NORMALLY.

REMOVAL OF THIS MALFUNCTION WILL RESTORE NORMAL
OPERATION OF THE FLOW CONTROLLER.

CONTROL ROOM INDICATIONS: '

OFF-GAS PRESSURE AND FLOW OSCILLATIONS '

HYDROGEN CONCENTRATION OSCILLATIONS

ANNUNCIATORS:

OFF-GAS CONDENSER A CRP 924 A1-1
OUTLET FLOW (3-2)HIGH-LOW

B -- SIMILAR TO MALF A EXCEPT TRAIN B WILL BE AFFECTED.
REF: P&ID 26011

OP- 324C

._ ..... _ . , . _ _ _ . _ . . _ _ _ _ _ . . . . _ _ - . . . .



. . . . ..-.. . . . . - _ . ..-. -- . - .-. . .- -- . . . _ _ . . -

OG07 RECOMB'lNER OUTLET VALVE FAILS CLOSED

A - OFFGAS RECOMBINER A OUTLET FAILS CLOSED

B - OFFGAS RECOMBINER B OUTLET FAILS CLOSED

TYPE: GENERIC |

CAUSE: DIAPHRAM LEAKAGE

PLANT
:STATUS: 1004 POWER

EFFECTS: A -- VALVE-V2-663 WILL CLOSE CAUSING BLOCKAGE OF THE
OFF-GAS FLOW. PRESSURE WILL INCREASE UPSTREAM OF

.

THE VALVE, ACTUATING THE HIGH PRESSURE ANNUNCIATOR - !

ABOVE 5 PSIG. AS FLOW DECREASES, THE MAKEUP AIR '

VALVE V5-373 W7LL OPEN CAUSING PRESSURE TO INCREASE
,

FASTER. BELOW 15 SCFM THE LOW FLOW ANNUNCIATOR WILL
ACTUATE. WHEN PRESSURE AT THE DISCHARGE OF THE
SECOND STAGE SJAE REACHED ABOUT 4 PSIG, CONDENSER
VACUUM WILL BEGIN DECREASING RAPIDLY DUE TO LOSS OF
THE INTERCONDENSER LOOP BEAL.

.

REMOVAL OF THIS MALFUNCTION WILL ALLOW NORMAL
OPERATION OF THE VALVE. -

CONTROL ROOM INDICATIONS:
.

VALVE POSITION INDICATING LIGHTS

OFF-GAS-SYSTEM PRESSURES AND FLOWS I
1

MAIN CONDENSER VACUUM

ANNUNCIATORS:
1

RECOMBINER "A" CRP 924 A1-1
OUTLET PRESSURE - (5-2) .

HIGH

OfF-GAS CONDENSER A CRP 924 A1-1
OUTLET FLOW (3-2)
HIGH-LOW

!
L

| B -- SIMILAR TO MALF A EXCEPT VALVE,V2-664 WILL.BE. 1

L AFFECTED.

REF: P&ID- 26011
OP

|

!

..
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OG08 LOSS OF OFFGAS CONDENSER COOLING WATER

- LOSS OF OFFGAS CONDNSR COOLING >

:
TYPE: SPECIFIC !

CAUSE: DIAPHRAM FAILURE ON VALVE 1-CN-702
:

PLANT *

STATUS: 1005 POWER
,

EFFECTS: VALVE 1-CN-702 WILL CLOSE BLOCKING ALL CONDENSATE
SYSTEM FLOW TO THE OFFGAS' CONDENSERS. THE RECOMBINER

#

WILL ISOLATE ON LOW COOLING FLOW AND THE LOW FLOW <

ANNUNCIATOR WILL ACTUATE. V2-611 AND V2-612 WILL
CLOSE AND THE ISOLATED ANNUNCIATOR WILL ACTUATE.; i

MAKEUP AIR VALVE V2-373 OR V2-374 AND SYSTEM OUTLET
VALVE V2-440 WILL CLOSE. WHEN SJAE BACKPRESSURE
EXCEEDS ABOUT 4 PSIG, CONDENSER VACUUM WILL DECLEASE.-
REMOVAL OF THIS MALFUNCTION WILL RESTORE NORMAL
OPERATION OF VALVE 1-CN-702.

CONTROL ROOM INDICATIONS:

VALVE 1-CN-702 POSITION INDICATING LIGHTS

CONDENSATE' PUMP DISCHARGE PRESSURE -

,

OFFGAS SYSTEM TEMPERATURES

OFFGAS CONDENSER LEVEL CONTROLLER l

ANNUNCIATORS:

OFFGAS CONDENSER A CRP 924 A1
i

COOLING WATER LOW FLOW (2-2)- |
!

OFFGAS CONDENSER 8 CRP 924 A1
COOLING WATER LOW FLOW (2-4)
RECOMBINERS CRP 906'A2-2
ISOLATED (5-6) j

1REF: P&ID 26013
|CWD 1388
1

E _, . . ... -
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PC01 LOSS OF PLANT PROCESS COMPUTER
J

- LOSS OF PLANT PROCESS COMPUTER

TYPE: SPECIFIC
1

CAUSE: SPURIOUS TRIP OF THE POWER SUPPLY TO THE VAX COMPUTERS
|

PLANT
STATUS: ANY f

EFFECTS: ALL VIDEO DISPLAYS WILL GO MAGENTA. THE PROCESS COMPUTER
'

TYPERS WILL STOP PRINTING. ALL OTHER COMPUTER
CONTROLLED FUNCTIONS WILL STOP. NO HISTORICAL DATA WILL i

BE RECORDED WHILE THIS MALFUNCTION IS ACTIVE.
,.

REMOVAL OF THIS MALFUNCTION WILL RESTORE POWER TO
THE PROCESS COMPUTER. THE PROGRAM WILL RE-START |AUTOMATICALLY.

.

REF: GEK

NOTE: THIS MALFUNCTION NOT CURRENTLY CERTIFIED
,

I
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RC01 RBCCW PUMP TRIP

A - RBCCW PUMP A TRIP
i
'

B - RBCCW PUMP B TRIP

TYPE: GENERIC
,

CAUSE: MOTOR SHORT CIRCUIT

PLANT
STATUS: 1005 POWER

EFFECTS: A -- RBCCW PUMP A WILL . TRIP CAUSING THE h8CCW SYSTEM FLOW
AND PRESSURE TO DECREASE. FLOW WILL BE LOST TO THE
FOLLOWING COMPONENTS: '

REACTOR RECIRC PUMPS AND MOTORS 't

DRYWELL BLOWER COOLING COILS,

t

DRYWELL EQUIP SUMP COOLER

CLEANUP PRECOAT RECIRC COOLER i

CLEANUP NON-REGEN HX'S *

CLEANUP RECIRC AND AUX PUMPS

FUEL POOL COOLING HX'S

SHUTDOWN COOLING PUMPS

SHUTDOWN HX'S

XE-KR BLOG GLYCOL COOLERS
i

RX BLDG EQUIP DRAIN TANK COOLING COIL I

RADWASTE EQUIPMENT
T

DEPENDING ON THE PLANT STATUS'AND THE EQUIPMENT IN
OPERATION, THE ASSOCI ATED TEMPERATURES OF THE ABOVE

.

! COMPONENTS WILL INCREASE.
I

L
ANNUNCIATORS:

REACTOR BLDG COOLING WTR PUMPS CRP 906 A2-1
OVERLOAD OR TRIP (9-1)
REACTOR-BLDG COOLING WTR PUMPS CRP 906 A2-1

; DISCHARGE PRESS LOW (9-2):
!-
L i

'
L . :.._,._ _ . - . - _, _. - - . - _ . . _ _ . . - . _ . _ . - - - .- - - . -,
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IF RBCCW PUMP B IS IMMEDIATELY STARTED, RBCCW PRESSURE !
AND FLOW WILL RETURN TO NORMAL AND THE ASSOCIATED |
TEMPERATURES OF THE ABOVE COMPONENTS.WILL RETURN TO I

NORMAL. I

IF RBCCW SYSTEM PRESSURE AND FLOW ARE NOT RETURNED TO
NORMAL. THE MAJOR EFFECTS WILL BE:

,

'

HIGH DRYWELL PRESSURE DUE TO LOSS;

.

OF COOLING TO THE DRYWELL BLOWERS (

RECIRC PUMP SEAL HIGH TEMPERATURES

CLEANUP SYSTEM ISOLATION DUE,TO HIGH
TEMPERATURES AT OUTLET OF NON-REGEN;HX

LOSS OF FUEL POOL COOLING

LOSS OF COOLING TO GLYCOL COOLERS !

B -- THE EFFECTS ARE THE SAME AS MALF A, EXCEPT RBCCW
PUMP B IS THE AFFECTED COMPONENT. *

MALFUNCTION REMOVAL WILL RESTORE THE FAULTY SOA sCONTACTS TO NORMAL. -

t

REF: P&ID 26006
CWD'S SH 148 & 149 -

OP 309C '

?

!,

F
3

,

5

|

'

!

, - . . . - _ _ . . . _ . _ -. - - _ _ . . _ .
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RCO2

RBCCW SURGE TANK MAKEUP VALVE FAILURE

VARIABLE (0-100% OF VALVE POSITION)
- RBCCW MAKEUP VALVE FAILURE

TYPE: SPECIFIC,
VARIABLE (0-100% OF VALVE POSITION)

CAUSE:
SOLENOID VALVE FAILURE

PLANT
STATIJS: 100% POWER

EFFECTS:
OPEN POSITION,AT 1005 SEVERITY THE MAKEUP VALVE WILL FAIL TO THE FULL

CAUSING THE SURGE TANK TO FILL UP ANDOVERFLOW TO RX BLOG A FLR DRAIN SUMP.

COMMON MAKEUP ISOLATION VALVE TO THE RBCCW.THE RBCCW SURGE TANK CAN BE ISOLATED BY CLOSING THE
MAKEUP WATER TO

TBSCCW SURGE TANKS TBCCW &
1-DW-42 USING REMOTE FUNCTION CCRO1

AT 05 SEVERITY THE MAKEUP VALVE WILL FAIL TO THE FULLCLOSED POSITION, PREVENTING ANY MAKEUP TO THE SURGE TANK
TO REPLENISH THE WATER LOST DUE TO LEAKAGEUPON THE SIZE OF THE LEAKAGE, DEPENDING.

PUMP CAVITATION.LINE WILL EVENTUALLY EMPTY WHICH WILL RESULT IN RBCCWTHE SURGE TANK AND SURGE
OF SYSTEM FLOW. PUMP CAVITATION WILL RESULT IN A LOSS
ARE DESCRIBED IN MALFUNCTION RC01THE EFFECTS OF LOSS OF SYSTEM FLOWEFFECTS.
ANNUNCIATORS:

REACTOR BLDG COOLING WTR SURGETANK LEVEL HIGH CRP 906 A2-1
(9-3)

REACTOR BLDG COOLING WATER SURGE--TANK LEVEL LOW CRP 906 A2-1
(9-4)

REACTOR BLDG COOLING WTR PUMPS
DISCHARGE PRESS LOW CRP 906 A2-1

(9-2)

MALFUNCTION REMOVAL WILL RESTORE THE SOLENOID VALVE TONORMAL.

REF: P&ID 26006
CWD'S SH 148 & 149OP 309C

-
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| RCO3 RBCCW HX TUBE LEAK
[

t
| VARIABLE (1004 : 500 GPM) I

e
1

-

A - RBCCW HX A TUBE LEAK '

i
1; B - RBCCW HX B. TUBE LEAK i
l

C - RBCCW HX C TUBE LEAK !

TYPE: . GENERIC, VARIABLE (1004 x 500 GPM)

CAUSE: TUBE FAILURE I

i PLANT '

,

STATUS: 100% POWER
i
.

EFFECTS: A -- THIS MALFUNCTION WILL NORMALLY RESULT IN LEAKAGE OUT
OF THE RBCCW SYSTEM AND INTO THE SERVICE WATER
SYSTEM.

IF THE RBCCW SYSTEM IS SHUTDOWN AND THE SERVICE :
WATER SYSTEM IS-IN-OPERATION, THE LEAKAGE WILL-BE
INTO THE RBCCW SYSTEM. ALSO, IF EMERG SERVICE WATER

,

IS LINED UP TO THE RBCCW HEAT EXCHANGERS THE LEAKAGE ''

HAY BE INTO THE RBCCW SYSTEM.

ANY LEAKAGE INTO THE RBCCW SYSTEM WILL CAUSE THE
RBCCW SURGE TANK TO FILL UP AND OVERFLOW TO RX BLDG

'

FLR DRN SUMP A.

IF THE LEAKAGE OUT OF THE RBCCW SYSTEM IS EQUAL-TO
OR LESS THAN THE SURGE TANK MAKEUP FLOW RATE, THE
RBCCW SYSTEM WATER INVENTORY CAN BE MAINTAINED BY
MAKEUP TO THE SURGE TANK.

>

IF THE LEAKAGE OUT'OF THE RBCCW SYSTEM IS. GREATER
THAN THE MAKEUP FLOW RATE, THE SURGE TANK LEVEL WILL
DECREASE.- THE RATE OF LEVEL DECREASE WILL DEPEND
UPON THE MALFUNCTION SEVERITY. EVENTUALLY.THE SURGE
TANK AND SUNGE-LINE WILL EMPTY WHICH WILL RESULT IN
RBCCW PUMP CAVITATION, WHICH WILL RESULT.IN A LOSS

,

OF SYSTEM FLOW. THE EFFECTS OF LOSS OF SYSTEM FLOW
ARE DESCRIBED IN MALFUNCTION RC01 EFFECTS.

l

! IF THE AFFECTED HEAT EXCHANGER IS ISOLATED USING|
REMOTE FUNCTION ~RCR02 THE LEAKAGE OUT OF OR INTO
THE RBCCW SYSTEM WILL BE STOPPED,

'

ANNUNCIATORS:

REACTOR BLOG COOLING WTR SURGE' CRP 906 A2-1
TANK LEVEL HIGH (9-3)

. -. - _ _ _ . _ _ .- - . _ . . _ . _ . _ _ . _ _ . _ . _ _ _ . _ . _ . _ _ . _ . _ - _ _ _ _._ ._._ _ _
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RCO3
[
:

REACTOR BLOG COOLING WTR SURGE CRP 906 A2-1 I

TANK LEVEL LOW (9-4)
REACTOR BLOG COOLING WTR PUMPS CRP 906 A2-1
DISCHARGE PRESS LOW (9-2)

;

B -- THE EFFECTS ARE THE SAME AS MALF A-EXCEPT HX B IS !

THE AFFECTED COMPONENT.;

C -- THE EFFECTS ARE THE SAME AS MALF A EXCEPT HX C IS
THE AFFECTED COMPONENT.

MALFUNCTION REMOVAL WILL REPAIR THE LEAKING TUBES.- |

REF: P&ID 26006
CWD'S-SH 148 & 149-
OP 309C
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RC04 LOSS OF RBCCW FLOW TO DRYWELL COOLERS

VARIABLE (1005 COMPLETE LOSS OF FLOW)
;
'

A - DW COOLER HVH-18 LOSS OF FLOW

B - DW COOLER HVH-19 LOSS OF FLOW l
+

C - DW COOLER HVH-20 LOSS OF FLOW

D - DW CJOLER HVH-21 LOSS OF FLOW

; E - DW COOLER HVH-22-LOSS OF FLOW
|

F - DW COOLER HVH-26 LOSS OF FLOW
G - DW COOLER HVH-27 LOSS OF FLOW

H - DW COOLER HVH-28 LOSS OF FLOW l

TYPE: GENERIC, VARIABLE (1005 COMPLETE LOSS OF FLOW):

CAUSE: VALVE BLOCKAGE

PLANT
STATUS: 100% POWER

B

EFFECTS: A -- THIS MALFUNCTION WILL RESULT IN A REDUCTION OF RBCCW
FLOW TO THE DRYWELL COOLER. COOLERS HVH-18 THRU

'

HVH-22 EACH HAVE AN INDIVIDUAL PROCESS COMPUTER LOW
FLOW ALARM. THE REDUCTION OF FLOW THROUGH |EACH COOLER WILL BE' INDICATED BY AN INCREASE IN AIR :
OUTLET TEMPERATURE ON RECORDER TR1602-5.

THE LOSS OF RBCCW FLOW TO THE DRYWELL COOLERS WILL
RESULT IN AN. INCREASE IN DRYWELL TEMPERATURE AND
PRESSURE. THE RATE AND MAGNITUDE OF THE TEMPERATURE
AND PRESSURE INCREASE WILL DEPEND UPON THE NUMBER ;

OF COOLERS AFFECTED. >

l

ANNUNCIATORS: |

NONE
.

APPROPRIATE ALARMS WILL ACTUATE IF HIGH DRYWELL PRESSURE
SETPOINT IS REACHED.

G-H THE EFFECTS-ARE THE SAME-AS MALF A EXCEPT DRYWELL
COOLERS 19 THRU 22 AND 26 THRU 28 ARE THE AFFECTED ;

DMPONENTS. I

!
MALFUNCTION- REMOVAL WILL REMOVE THE BLOCKAGE FROM

'

THE VALVE.
||

|

l
1

-- - .m._ . - . . _ - . . .. _ - . - . _ _ _ - , . _ . . _ _.. ~..~, - _ . . - . , . - _.



1

f
i

RCOs ,

REF: P&ID 26006
;
6

E

o

,

&

&

L i

I

i

t

:

f'

'

|
i

i

1
i i

=



_ _ _ _ _ _ _

RC05 DRYWELL COOLING FAN COIL LEAKAGE

VARIABLE (1004 50 GPM)

A - DW COOLER HVH-18 COIL LEAKAGE
i

B - DW. COOLER HVH-19 COIL LEAKAGE

C - DW COOLER HVH-20 COIL LEAKAGE-

0 - DW COOLER HVH-21 COIL LEAKAGE

E - DW COOLER HVH-22 COIL LEAKAGE

F - DW COOLER HVH-26 COIL LEAKAGE

G - DW COOLER HVH-27 COIL. LEAKAGE
j

H - DW COOLER HVH-28 CO!L LEAKAGE
TYPE: GENERIC, VARIABLE (100% = 50 GPM)

CAUSE: TUBE FAILURE.

PLANT
STATUS: 1004 POWER

EFFECTS:
A -- DRYWELL COOLING FAN COIL LEAKAGE WILL RESULT IN-

LEAKAGE FROM THE RBCCW SYSTEM INTO THE DRYWELL EQUIPDRAIN SUMP.
WHEN THE DRYWELL EQUIP DRAIN SUMP LEVEL

11EACHES IT'S HIGH-HIGH SETPOINT, THE HIGH-HIGH LEVEL
ALARM WILL ACTUATE. THE WATER PUMPED FROM THE SUMP
WILL BE TOTALIZED ON FQ'6-2 ON PANEL'904,

i

THE EFFECTS OF THE LEAKAGE OUT OF THE RBCCW SYSTEM
ARE DESCRIBED IN MALFUNCTION RC03 EFFECTS. i

ANNUNCIATORS:
,

iDRYWELL' EQUIP DRAIN SUMP CRP 904 (A1)
HI HI LEVEL (4-4)

REACTOR BLDG COOLING WTR SURGE CRP 906 (A2)
TANK LEVEL LOW (9-4)
B-H

THE EFFECTS ARE THE SAME AS MALF A EXCEPT DRYWELL
COOLERS 19 THRU 22 AND 26 THRU 28 ARE THE AFFECTED
COMPONENTS.

MALFUNCTION REHOVAL WILL STOP THE LEAK.

!
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REF: P&ID 26006
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P&ID 29138 SH I
FSAR FIG 9.3.2-1'
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RC06 RBCCW DRYWELL. HEADER LEAK

VARIABLE (50s : SURGE TANK MAKEUP CAPACITY)

- RBCCW DRYWELL^ HEADER LEAK
l

TYPE: SPECIFIC, VARIABLE (50% = SURGE TANK MAKEUP CAPACITY)

CAUSE: PIPE FAILURE DOWNSTREAM OF HEADER INLET CHECK VALVE V4-60
iPLANT

STATUS: 1005 POWER

EFFECTS: THIS MALFUNCTION WILL RESULT IN LEAKAGE OF RBCCW SYSTEM
;
'

WATER INTO THE DRYWELL. 'THE WATER WILL COLLECT IN THE i
i DRYWELL FLOOR DRAIN SUMP.' WHEN THE SUMP LEVEL' INCREASES 1

. TO IT'S HIGH LEVEL'SETPOINT THE LEAD SUMP PUMP WILL |'

START. IF THE LEVEL REACHES IT'S HIGH-HIGH LEVEL J
SETPOINT, THE LAG PUMP WILL START AND A HIGH-HIGH
LEVEL ALARM WILL ACTUATE. THE WATER PUMPED FROM THE
SUMP WILL BE TOTALIZED ON FQ 6-1 ON PANEL 904

,

THE EFFECTS OF THE LEAKAGE OUT OF THE RBCCW SYSTEM ARE
DESCRIBED IN MALFUNCTION RCO3 EFFECTS.

| ANNUNCIATORS:
y

DRYWELL FLOOR DRAIN SUMP CRP 904 A-1
HI HI LEVEL (3-4)

'
,

REACTOR BLDG COOLING WTR SURGE CRP 906 A2-1 -

TANK LEVEL LOW (9-4)
,

| MALFUNCTION REMOVAL WILL STOP THE LEAK. i
,

REF: P&ID -26006,

P&ID -29138 SH 1 '

CWD'S SH 910 & 911
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RC08 RBCCW HEADER LEAK

VARIABLE (504 : SURGE TANK MAKEUP FLOW RATE)

- RBCCW HEAT EXCHANGER OUTLET LEAK

TYPE: SPECIFIC, VARIABLE (504 =-SURGE TANK MAKEUP FLOW RATE)
'

CAUSE: PIPE FAILURE AT THE DISCHARGE.0F THE RBCCW HEAT
EXCHANGERS

PLANT
STATUS: 1005

EFFECTS: THIS MALFUNCTION WILL RESULT IN LEAKACE OF RBCCW SYSTEM
WATER INTO THE REACTOR BUILDING. THE WATER WILL COLLECT
IN REACTOR BUILDING FLOOR DRAIN ~ SUMP A. WHEN THE SUMP
LEVEL REACHES IT'S HIGH LEVEL SETPOINT THE SUMP PUMP
WILL START. IF THE SUMP LEVEL REACHES THE HIGH-HIGH
LEVEL SETPOINT A HIGH-HIGH LEVEL ALARM WILL. ACTUATE.

THE EFFECTS OF LEAKAGE OUT OF THE RBCCW SYSTEM ARE
DESCRIBED IN MALFUNCTION RC03 EFFECTS.

ANNUNCIATORS: !,

REACT BLDG FLR DRAIN SUMP A CRP 904 A-1 !HI HI (1-2)

REACT BLDG COOLING WTR SURGE-TANK CRP 906 A2-1
.|

LEVEL LOW -(9-4)
1

MALFUNCTION REMOVAL WILL STOP THE LEAK.

REF: P&ID 26006
P&ID 29138 SH 1
CWD SH 917

,
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RC09 LOSS OF RBCCW PUMP BREAKER CONTROL POWER

A ~RBCCW PUMP A LOSS OF CONTROL POWER

B - RBCCW PUMP B LOSS OF CONTROL POWER
|

TYPE: GENERIC
!

CAUSE: BLOWN FUSES IN CONTROL CIRCUIT
.

PLANT
STATUS: . 1004 POWER

EFFECTS: A -- WHEN THIS MALFUNCTION IS INSERTED BOTH FUSES ON THE '

POSITIVE SIDE OF THE CONTROL CIRCUIT WILL BLOW. i

WITH THE FUSES BLOWN. THE PUMP STOP/RUN INDICATION
j WILL EXTINGUISH AND THE PUMP CANNOT BE STARTED IF

STOPPED, OR CANNOT BE SHUT OFF IF IT IS RUNNING.
ALSO THE PUMP WILL NOT TRIP IF MALFUNCTION RC01 IS !
INSERTED.

ANNUNCIATOR,e,:

NONE

B -- THE EFFECTS ARE THE SAME AS MALF A EXCEPT RBCCW PUMP
B IS THE AFFECTED COMPONENT.

MALFUNCTION REMOVAL WILL REPLACE THE BLOWN FUSES.

REF: CWD'S SH 148 & 149

,
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RD01 FAILURE OF ALL RODS TO SCRAM |

- ALL RODS STUCK AT PRESENT POSITIONS

!TYPE: SPECIFIC'

CAUSE: ALL RODS BECOME PHYSICALLY STUCK AT THEIR PRESENT
POSITIONS j

|

PLANT .

'

STATUS: 1004 POWER

EFFECTS: MOVEMENT OF ALL CONTROL RODS WILL BE BLOCKED, '

REGARDLESS OF THE TYPE OF MOTION-(REACTOR MANUAL f

CONTROL; NORMAL, BACKUP, OR A.R.I. SCRAM; ROD DRIFT).
,

IF A TRANSIENT OCCURS WHICH SHOULD RESULT .IN REACTOR
SCRAM, THE REACTOR WILL NOT SHUTDOWN. REACTOR POWER,
PRESSURE AND WATER LEVEL WILL RESPOND TO PLANT
CONDITIONS. ALL OTHER PROTECTIVE SYSTEMS WILL
FUNCTION NORMALLY.

!
NOTE: THIS . MALFUNCTION MAY ALLOW PLANT CONDITIONS TO
TO GREATLY EXCEED DESIGN PARAMETERS AND MAY RESULT IN
NEGATIVE TRAINING. INSTRUCTORS SHOULD USE THIS >

MALFUNCTION WITH DISCRETION.-

REF: NUREG-0460 VOL 4
,
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RD02 DRIVE WATER PRESSURE CONTROL VALVE FAILURE

VARIABLE (0-1002 VALVE POSITION) i

- ROC DRIVE PRESSURE CONTROL VALVE FAILURE

TYPE: SPECIFIC, VARIABLE (0-1002 VALVE POSITION)

CAUSE: CONTACT FAILURE IN THE CONTROL SWITCH j

PLANT
,

; STATUS: 1004-
,

EFFECTS: IF THE VALVE CLOSES FROM ITS NORMAL POSITION, DRIVE
;

HEADER PRESSURE WILL INCREASE. COOLING WATER HEADER
PRESSURE WILL DECREASE AND THEN INCREASE AS THE FLOW i

CONTROL VALVE OPENS TO RESTORE FLOW. THE INCREASED :

DRIVE HEADER PRESSURE WILL RESULT IN FASTER THAN NORMAL- t

ROD MOTION. THIS MAY BE'SEEN AS_ RODS ARE MANEUVERED.
THE ROD MAY NOT SETTLE IN TIME, CAUSING A ROD DRIFT
ALARM. OR MAY EVEN DOUBLE NOTCH. IF THE VALVE IS' ,

CLOSED SO FAR AS TO REDUCE COOLING WATER FLOW, ELEVATED
DRIVE MECHANISM TEMPERATURES'MAY OCCUR.

IF THE VALVE OPENS FROM ITS NORMAL POSITION, DRIVE
HEADER PRESSURE WILL DECREASE.- COOLING WATER HEADER ;

PRESSURE WILL INCREASE AND THEN DECREASE AS THE FLOW i
CONTROL VALVE CLOSES TO RESTORE FLOW.. THE DECREASED
DRIVE HEADER PRESSURE WILL RESULT IN SLOWER THAN NORMAL tROD MOTION. THIS MAY BE SEEN ON ROD INSERTION AS THE
ROD MAY NOT REACH THE NEXT NOTCH IN TIME AND~ SETTLE 3
BACK TO ITS ORIGINAL POSITION. A ROD DRIFT ALARM |MAY OCCUR. IF DRIVE PRESSURE IS SO' LOW THAT'THE ROD :CANNOT INSERT, ROD WITHDRAWAL WILL FAIL DUE TO INABILITY
OF THE COLLET FINGERS TO DISENGAGE FROM THE-NOTCH.

;

REMOVAL OF THIS MALFUNCTION'WILL RESTORE NORMAL
OPERATION TO THE CONTROL SWITCH ALLOWING THE OPERATOR
TO REPOSITION THE VALVE.

CONTROL ROOM INDICATIONS:

DRIVE WATER HEADER PRESSURE *

FLOW CONTROLLER OUTPUT

CONTROL ROD DRIVE TEMPERATURES
,

CONTROL ROD SPEED

ANNUNCIATORS:
,

ROD DRIFT CRP 905 A2-
(4-1).

.. . - . - - _ . . _ . . . . _ _ . . . _ . _ . _ _ . _ . _ _. __ _ _ _ . _
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RD02 ,

REF: P&ID 23122
CWD 550 >

'

OP 302
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NOTE: THIS MALFUNCTION NOT CERTIFIED :
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RD03 CONTROL ROD SCRAM OUTLET VALVE LEAK

VARIABLE (1005 = 20 GPM)
,

XXYY - SCRAM OUTLET VALVE. LEAK '

SPECIFY CONTROL ROD-NUMBER

TYPE: GENERIC, VARIABLE (1005 = s0 GPM)

CAUSE: LEAKING SCRAM OUTLET VALVE

PLANT
STATUS: 1005 POWER

EFFECTS: THE. SCRAM OUTLET VALVE FOR THE SPECIFIED CONTROL ROD |
WILL LEAK WATER FROM THE OVERPISTON AREA OF .THE DRIVE !

MECHANISM TO THE SCRAM DISCHARGE VOLUME. AT NORMAL ~ |
REACTOR PRESSURE THIS WILL BE ABOUT 20 GPM. ESSENTIALLY' R

ALL OF THIS WATER WILL COME FROM THE REACTOR VESSEL-
THROUGH THE INTERNAL SCRAM BALL CHECK VALVE. THE
CONTROL ROD WILL DRIFT IN AT-ABOUT'15' INCHES /SECOND
($ NOTCHES IN 2 SECONDS). WHEN THE ROD' REACHES FULL
INSERTION, INDICATION WILL GO OUT AND THE
LEAKAGE WILL DECREASE TO THE NORMAL.AFTER-SCRAM FLOW.

,

THE ROD WILL BEGIN HEATING DUE TO LOSS OF-NORMAL COOLINGFLOW.
THE ROD WILL BEGIN TO DRIFT. AT ABOUT 205 SEVERITY.

i

IF THE LEAKAGE IS SMALL DUE TO SMALL MALFUNCTION
s

i

SEVERITY .OR LOW REACTOR PRESSURE, THE ONLY EFFECTS
WILL BE LOSS OF MECHANISM COOLING. AT-0.3 GPM, ALL

:
'

COOLING FLOW WILL BE LEAKING AND THE HEAT CONDUCTION
FROM THE VESSEL WILL CAUSE A SLOW-TEMPERATURE INCREASE.
ABOVE 0.3 GPM FLOW-FROM-THE REACTOR WILL CAUSE A MORE
RAPID TEMPERATURE INCREASE BUT MAY NOT CAUSE ROD MOTION,
DEPENDING ON THE AMOUNT OF SEAL LEAKAGE.

IF THE SCRAM DISCHARGE VOLUME DRAIN VALVE IS CLOSED THE'

;

FLOW OF WATER INTO IT WILL CAUSE HIGH-LEVEL ALARMS TO
1

OCCUR ~AND WILL RESULT IN A REACTOR SCRAM.

REMOVAL OF THIS MALFUNCTION WILL STOP THE LEAKAGE.
CONTROL ROOM INDICATIONS:

CONTROL ROD POSITION

REACTOR POWER DISTRIBUTION

CONTROL ROD TEMPERATURE

--.--_________._._____________,._2_ _.mma. ,,. -._s .%g, ,. e,..~,.> y ,, . y_,_.i,,w, y 4..,p , ,.,.+,,.%- w ws y ,,-gy.wyww, ,-.-%w_w-, . . . ,a
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ANNUNCIATORS:

ROD DRIFT CRP 905 A2
(4-1) ,

1

CONTROL ROD DRIVE CRP 905 A1
HI TEMPERATURE (7-2) '

,

REF: P&ID 29122
GEI 92807,92808
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RD04 CONTROL ROD DRIVE SEALS WORN

VARIABLE (1004 = 20 GPM)

XXYY - ROD DRIVE SEALS WORN '

SPECIFV CONTROL ROD NUMBER '

TYPE: GENERIC, VARIABLE (100% 20 GPM) ,

CAUSE: WORN DRIVE PISTON SEALS

PLANT
STATUS: 100% POWER

'

EFFECTS: THE WORN SEALS WILL ALLOW LEAKAGE PAST THE DRIVE PISTON . i-

AND WILL RESULT IN SLOWER THAN NORMAL ROD SPEEDS. NO
ABNORMAL EFFECTS WILL BE SEEN ON COOLING FLOW TO THE
ROD.

ON ROD INSERTION, THE ROD MAY NOT REACH THE NEXT NOTCH
IN TIME AND INSTEAD SETTLE BACK TO ITS ORIGINAL
POSITION.

ON ROD WITHDRAWAL, IF THE ROD CANNOT MOVE DURING THE
INSERT PORTION OF THE CYCLE OR IF UNDER PISTON PRESSURE
IS LESS THAN 180 PSID ABOVE REACTOR PRESSURE. THE COLLET '

FINGERS WILL NOT DISENGAGE AND WITHDRAWAL WILL NOT
OCCUR. !

!
HIGHER THAN NORMAL DRIVE FLOW WILL BE OBSERVED AND DRIVE
PRESSURE WILL DROP MORE THAN NORMAL. STALL FLOW AT i

| NOTCH 48 WILL BE NOTICEABLY HIGHER THAN NORMAL.

ON SCRAMMING THE ROD, ROD SPEED WILL BE NOTICEABLY
SLOWER THAN NORMAL. THE ACCUMULATOR WILL' DISCHARGE *

FASTER THAN NORMAL AND THE BALL CHECK WILL SHIFT
ALLOWING REACTOR PRESSURE TO CONTINUE INSERTING THE t

ROD. THE-REACTOR PRESSURE NEEDED TO MOVE THE ROD WILL
BE HIGHER THAN NORMAL. -IF REACTOR PRESSURE IS LOW,
THE ROD MAY NOT FULLY INSERT BEFORE THE ACCUMULATOR
IS EXHAUSTED.

L

REMOVAL OF THIS MALFUNCTION WILL STOP THE SEAL LEAKAGE.
i

CONTROL ROOM INDICATIONS:

| ROD DRIVE SPEEDS
(

DRIVE HEADER PRESSURE

DRIVE HEADER FLOW

. _ __ _ -_
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- RDO5 . CONTROL ROD BLADE STUCK !;

XXYY - CONTROL ROD' BLADE STUCK AT PRESENT POS-

SPECIFY CONTROL ROD NUMBER

: TYPE: GENERIC-

. CAUSE:- MECHANICAL BINDING

\PLANT-
]STATUS: 1005 POWER-- H

*

EFFECTS: THE SPECIFIED. CONTROL ROD WILL-STICK AT-ITS PRESENT-
POSITION. DRIVE FLOW WILL-INDICATE-STALL CONDITIONS
'IF ANY NORMAL-ROD MOTION-IS-REQUESTED. IF THE ROD IS
SCRAMMED'IT WILL NOT MOVE BUT WILL PASS SEAL LEAKAGE 'l
FLOW TO THE SCRAM DISCHARGELVOLUME ALLOWING THE J

. ACCUMULATOR TO DISCHARGE TO REACTOR PRESSURE AND THEN l
ALLOWING FLOW FROM.THE REACTOR VESSEL. ~l

REMOVAL OF THIS MALFUNCTION WILL ALLOW.THE: BLADE TO
MOVE NORMALLY.

>

CONTROL ROOM INDICATIONS:
|

CONTROL ROD POSITION<

DRIVE' HEADER PRESSURE d

DRIVE HEADER FLOW

REF: P&ID 29122
3GEI 92807,92808
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RDO6 CONTROL: ROD UNCOUPLED l

~
l

-XXYY - CONTROL. ROD-UNCOUPLED
.

SPECIFY CONTROL-ROD NUMBER

SPECIFY CONTROL. ROD NUMBER
'

TYPE: GENERIC'
i

~CAUSE:. COUPLING SPUD FAILURE
,

PLANT
STATUS: ANY

EFFECTS: DURING NORMAL' ROD' MANEUVERING THIS MALFUNCTION.WILL-

ALLOW THE CONTROL ROD DRIVE-MECHANISM TO WITHDRAW-
. BEYONDLNOTCH 48:AND SETTLE INTO THE OVERTRAVEL OUT

!: POSITION, ACTUATING THELOVERTRAVELtANNUNCIATOR.
OTHERWISE, ROD MOTION WILL: APPEAR NORMAL'.:

IF THIS MAL FUNCTION IS ACTIVATED SIMULTANEOUSLY WITH THE
STUCK BLADE MALFUNCTION RDOS,:THEN THE DRIVE MECHANISM

|
CAN,BELSEPARATED:SIGNIFICANTLY FROM THE BLADE.

1
' i

SUBSEQUENT REMOVALLOF.RDOS-WILLcALLOW~THE BLADE TO
DROP TO.THE. CURRENT _ DRIVE' MECHANISM' POSITION.AT ABOUT
2.8=FT/SEC. DURING STARTUP, THIS MAY RESULT IN A~

|
SEVERE REACTIVITY-TRANSIENT AND-SHORT PERIOD.-- H

REMOVAL OF THIS MALFUNCTION'WIL' iRESTORE NORMALL i

. OPERATION OFnTHE COUPLING SPUD. 'BEFOREfTHELROD WILL 4

BE RECOUPLED IT MUST BE EITHER INSERTED:OR '

L INSERTED AGAINST A-STUCK BLADE.
'

' CONTROL ROOM' INDICATIONS:

CORE POWER RESPONSE

.

RO3 POSITION: INDICATION AT-NOTCH 48.
~

ANNUNCIATORS:
1

'

ROD OVERTRAVEL' CRP 905 A-2-
-W (6-1)

GEI39'807,92808REF: 2,

'

d

.
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RD07 CONTROL'RODJACCUMULATOR-LOW PRESSURE- 1

XXYY.- ACCUMULATOR LOW PRESSURE I4

;

SPECIFY CONTROL ROD NUMBER

TYPE:. GENERIC.. !

|

'CAUSE: NITROGEN LEAK

PLANT
STATUS:. 100% POWER

\>

EFFECTS:- - THE NITROGEN PRESSURE IN THE SPECIFIED CONTROL ROD DRIVE l
ACCUMULATOR-WILL IMMEDIATELY DROP ~TO-ATMOSPHERIC ]PRESSURE,. CAUSING.THE LOW PRESSURE ANNUNCIATORLTO- '

ACTUATE. NO EFFECTS WILL BE OBSERVED-ONLNORMAL' ROD I.

MOTION.. IF TWO OR MORE RODS ARE SELECTED,,A ROD--BLOCK. 1

WILL OCCUR.

IF THE' ROD'IS SCRAMMED, ITS ONLY DRIVING FORCE WILLLBE
REACTOR PRESSURE. THIS~WILL CAUSE A1 SLOWER.THAN NORMAL-

ROD INSERTION. TIME. IF REACTOR PRESSURE IS LOWER THAN
NORMAL, THEfRODLSPEED.MAY BE MUCH SLOWER THAN NORMAL.
BELOW ABOUT 450 PSIG REACTOR' PRESSURE, THE ROD WILL NOT
MOVE AT'ALL. ,

REMOVAL OF. THIS MALFUNCTION WILL RESTORE THE ACCUMULATOR ' i
L

NITROGEN PRESSURE TO NORMAL.
,

CONTROL ROOM INDICATIO:$:

CONTROL' ROD ~ POSITION ~DURING SCRAM

ANNUNCIATORS:

CRD ACCUMULATOR CRP 905 A-2
- iLO PRESSURE /HI: LEVEL -(2-4)

l REF: -P&ID '29122
CWD- 579
OP 302
GEI 92807,92808

l
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RDOS SCRAM INDIVIDUAL. CONTROL ROD

XXYY - SCRAM INDIVIDUAL CONTROL ROD

SPECIFY CONTROL ROD NUMBER

TYPE: GENERIC

CAUSE: . SELECT ROD INSERT SWITCH FAILURE

PLANT
STATUS:' 100X1 POWER

EFFECTS: THE SPECIFIED ROD WILL SCRAM'IN A NORMAL MANNER, EXACTLY
AS IF THE ROD TEST SWITCH HAD BEEN PLACED IN THE-SCRAMPOSITION. THE ROD WILL GO TO THE OVERTRAVEL IN POSITION,
REACTOR POWER WILL' OECREASE DEPENDING ON ROD WORTH. THE-
SCRAM DISCHARGE. VOLUME SHOULD NOT FILLETO THE ALARM
POINT SINCE THE DRAIN VALVES DO NOT CLOSE.

REMOVAL OF THIS MALFUNCTION'WILL RESTORE POWER- TO THE
SCRAM PILOT VALVE SOLENOID. THE: ROD WILL SETTLE-TO
NOTCH 00. THE ACCUMULATOR WILL RECHARGE FASTER,THAN- !

THE TIME IT REQUIRES'TO CHARGE ALL ACCUMULATORS- f

FOLLOWING A FULL SCRAM. A PERTURBATION IN THE FLOW
CONTROLLER WILL BE SEEN AS. FLOW IS USED FROM THE f

CHARGING HEADER. j
CONTROL ROOM INDICATIONS: s

CONTROL ROD POSITION i:

( CORE POWER DISTRIBUTION
'

|
ANNUNCIATORS: j

CRD ACCUMULATOR CRP~905 A-2
4

LO PRESSURE /HI LEVEL (2-4)
L

ROD DRIFT CRP'905 A-2
. ( 4- 1 ) -

REF: P&ID 29122
CWD 562
OP 302
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i RD09 .CRD HYDRAULIC PUMP TRIP
1

>A - CR0 PUMP A-TRIP I
-

|

B: --CRD PUMP B-TRIP

TYPE: GENERIC

| CAUSE: MOTOR SHORT CIRCUIT CAUSES'THE INSTANTANEOUS
,

EOVERCURRENT DEVICE 50:.TO TRIP l
'

~

PLANT:

STATUS: 100% POWER

EFFECTS: Ac-- IF THE PUMP IS RUNNING,.OR WHEN IT'IS STARTED,.THE
BREAKER WILL. TRIP DUE TO: OVERCURRENT. :THE

. INDICATING LIGHTS WILL-NOT GO'OUT. .THE PUMP TRIP-
ANNUNCIATOR WILL: ACTUATE. PRESSURES .IN ~ THE - CRDH
SYSTEM WILL' DECREASE TO SUCTION-PRESSURE ANDLFLOWS l
WILL-DECREASE TO ZERO.- LOSS-OF' COOLING. FLOW WILL '

CAUSE ALL CONTROL-ROD DRIVE MECHANISM TEMPERATURES '

TO INCREASE.DUE TO HEAT CONDUCTION FROM THE: REACTOR '
VESSEL. WHEN ANY DRIVE TEMPERATURE ~ EXCEEDS 250
DEGREES THE 'HIGH TEMPERATURE ANNUNCIATOR-- WILL )

ACTUATE. NO DRIVE SEAL DAMAGE WILL L OCCURG AS DTHE i
-RESULT OF HIGH TEMPERATURES, BUT MALFUNCTION'RD04 .!
HAY BE USED TO CAUSE SIMILAR EFFECTS;. '

L
ATTEMPTING .TO MOVE CONTROL RODS WILL NOTL PRODUCE. ANY .

L
CHANGES-IN FLOW OR PRESSURE.AND NO ROD MOTION!WILL 1

~

'

OCCUR. THE-RODS WILL STILL BE CAPABLE OF SCRAMMING -
NORMALLY, BUT THE ACCUMULATORS WILLCNOT RECHARGE-
WHEN ' THE SCRAM ;IS RESET. . THE - ACCUMULATORS' WILL
SLOWLY DEPRESSURIZE AS AN EFFECT OF LOSS.0F CHARGING :
PRESSURE. !

,
+

CONTROL ROOM INDICATIONS:
,

CRDH SYSTEM PRESSURES AND FLOWS

CRD MECHANISM TEMPERATURES "

ANNUNCIATORS:
1

CRD WATER-PUMP A CRP 905 A-1
BRKR TRIPPED BY OVERLOAD- (6-2)-

| CHARGING WATER CRPc 905 A-1L ,LO PRESSURE (8-2)

CONTROL ROD DRIVE- CRP 905 A-1 1
HI TEMPERATURE (7-2)

REMOVAL OF THIS MALFUNCTION WILL: RESET DEVICE 50 AND J
n

L( .y [
,

. - - - - . . . .. _ .
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ALLOW-NORMAL OPERATION OF-THE PUMP.

B -- SIMILAR'.TO MALF A.
,

REF: ' P&ID 29122-
'

CWD . 545 i

- OP- : 302
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RD10 CRD FLOW CONTROLLER FAILURE

' F
VARIABLE (0-100% VALVE POSITION)

-

-

-
3

- CRD FLOW CONTROLLER FAILURE
y

TYPE:: VARIABLE (0-100%= VALVE-POSITION) .!
1

CAUSE:' FAILURE'OF CONTROLLER AUTOMATIC OUTPUT-SIGNAL'

p PLANTO
'

!
STATUS: 1002. POWER

EFFECTS: IF THE' CONTROLLER, OUTPUT IS:LOWERLTHAN NORMAL,|THE FLOW
CONTROL VALVE WILL CLOSE'DOWN.- REDUCED PRESSURES AND
FLOWS- WILLC OCCUR. . ROD DRIVE- MECHANISM TEMPERATURES WILL-

INCREASELAND"WILL ACTUATE-THE HIGH1 TEMPERATURE -

# ANNUNCIATOR-IFSANY: EXCEEDS 250 DEGREES'. IFsCHARGING" |,

HEADER PRESSURE: DECREASES-BELOW 1400 PSIG,..'THE LO |
PRESSURE' ANNUNCIATOR WILL ACTUATE. ATTEMPTING TO MOVE. '

RODS WITH LOW DRIVE PRESSURE WILL RESULT--IN LOWER THAN' H
NORMAL' ROD-SPEEDS ~. =IF DRIVE 1PRESSURELIS:BELOW ABOUT- |,

180 PSID,.1 NO ROD MOTION WILL OCCUR..-

'
a

IF THE. CONTROLLER OUTPUT IS HIGHER THAN NORMAL, THE FLOW- -

CONTROL'VALVEnWILL OPEN. -INCREASED PRESSURES'AND FLOWS
WILL OCCUR. DRIVE TEMPERATURES'WILL DECREASE DUELTO

*

e

INCREASED COOLING? FLOW. IFJCOOLINGLPRESSURE1IS TOO iHIGH' RODS MAY:BEGIN DRIFTING,IN. HIGH1 DRIVE; PRESSURE:, ;
;

WILL RESULT IN HIGHER THAN NORMAleRODiSPEEDS, AND' ?E
POSSIBLY DOUBLE NOTCHINGLIN. !

,

PLACING THE CONTROLLER IN- MANUAL WILL ' ALLOW -THE OPERATOR : ,

TO RESTORE NORMAL' FLOWS;-

REMOVAL OF THIS MALFUNCTION WILL RESTORE NORMAL
OPERATION.0F THE FLOW' CONTROLLER AUTOMATIC' OUTPUT.-

CONTROL ROOM INDICATIONS:

-CRDH SYSTEM PRESSURES AND FLOWS '

CRD MECHANISMsTEMPERATURES i'

, <

ROD: DRIVE SPEEDS

ANNUNCIATORS:
\ |'|-
| ' CHARGING WATER CRP 905 A-1'

LOWLPRESSURE' (8-2)
b

CONTROL ROD DRIVE CRP 905 A-1
HI TEMPERATURE (7-2) !

,
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- _ _ .

1
1

..

I
,

1
!

9

' i
,

- R010 >

- |
t

ROD DRIFT' CRP 905 A-2
. .
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RD13 SCRAM DISCHARGE VOLUME. DRAIN-BLOCKAGE.

. VARIABLE:('.005 : COMPLETE BLOCKAGE)''

i

A .- NORTH'SDV. DRAIN BLOCKAGE: ->
1

B --SOUTH SDV DRAIN BLOCKAGET

|- TYPE: . GENERIC, VARIABLE (1005 =LCOMPLETE BLOCKAGE)
x

CAUSE: 2 DEBRIS ~ LODGED IN DRAIN PIPING'

PLANT.
STATUS: 100%-POWER-

EFFECTS: A --:ANY WATER'ENTERINGLTHE? SCRAM DISCHARGE HEADER WILL.
NOTc DRAIN FROM THE' INSTRUMENT ' VOLUME. . WATER I

-MAY' ENTER ~THE= SCRAM DISCHARGE' HEADER'AS.THE' RESULT OF- 'l
-

~SCRAMMEDECONTROL RODSiOR FROM. SCRAM' VALVE LEAKAGE 1 !
MALFUNCTION-' RD03. AS.LEVEMINCREASES ABOVE 8 INCHES - |
IN - THE VOLUME L THE . 'NOT -1 DRAINED' ANNUNCIATOR WILL I

' ACTUATE.' WHEN; LEVEL INCREASES?ABOVE 14 INCHES IN |
THE VOLUME, A . ROD OUT: BLOCK WILL OCCUR. - WHEN LEVEL 'J

~

#

. INCREASES'ABOVE 26 INCHES INLTHE VOLUME, A REACTOR
SCRAM WILL'CCCUR.>

.

WHEN'THE SCRAM IS RESET:THE' DISCHARGE VOLUME WILL
NOT DRAIN;

'

' REMOVAL .
. . :

OF THIS ' MALFUNCTION WILL ALLOW NORMAL-
DRAINAGE OF THE DISCHARGE-VOLUME.

ANNUNCIATORS:

NORTH DISCHARGE VOLUME -CRP_.'905 A 1
NOT DRAINED '(1-3)
ROD OUT CRP 905 A-2'
BLOCK (7-1)

NORTH. DISCHARGE VOLUME CRP 905 A-3~
HIGH WATER-LEVEL 1 SCRAM- -(2-3)

B -- SIMILAR TO-MALF A.

REF: -P&ID 26039
CWD 580
OP 302

.:

. _ __ . ~ . . . _ _ _ _ _ . _ _ _ . -. .- . _ _ _ ._ _ _ _
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RD14 SCRAM DISCHARGE ISOLATION VALVE FAILURE

VARIABLE (0-100% VALVE POSITION)

A - 1-SDV-1N VENT- VALVE FAILURE

Bc 1-SDV-2N VENT VALVE FAILURE-

C ' - 1-SDV-3N, DRAIN _ VALVE _ FAILURE

D^ 1-SDV-4N DRAIN VALVE FAILURE-

ai
'

E 1-SDV-1S-VENT. VALVE ~ FAILURE- *

F _1-SDV-2S VENT VALVE FAILURE'

G - 1-SDV-3S' DRAIN VALVE FAILURE l

H - 1-SDV-4S DRAIN' VALVE' FAILURE

TYPE: GENERIC, VARIABLE (0-100% VALVE POSITION)'

. CAUSE: MECHANICAL FAILURE-

PLANT,
' '

STATUS: 1002: POWER
,

: 'l

EFFECTS: TA,B- IF-EITHERLVALVE1 FAILS CLOSED,iTHE NORTHLSCRAM-
DISCHARGE VOLUME WILL',NOT-VENTS PROPERLY. 'AFTER A''.

SCRAM 1HAS BEEN RESET 4THE: DISCHARGE 1 OLUME WI,LL'NOT' qV
DRAIN.

IF BOTH VALVES; FAIL'OPEN,-THE NORTH SCRAM. DISCHARGE \;-
j. VOLUME - WILL' : FILL ~ COMPLETELY. AFTER';A! SCRAM AND- ,I
'

OVERFLOWHTO THE ' REACTOR s BUILDING i EQUIPMENTE DRAIN
TANK UNTIL THE' SCRAM IS! RESET.

"C,0- IF EITHER VALVE-FAILS CLOSED :THE NORTH'SCRhM:
DISCHARGE VOLUME.WILL-NOTiDRAIN. THE~ EFFECTS?WILL - '

BE SIMILAR TO THOSE DESCRIBED'IN MALFUNCTION-RD13,
i

IF BOTH VALVES. FAIL dPEN L THE NORTHLSCRAM DISCH RGE!
4

~

,.

VOLUME ' WILL DISCHARGE 1 WATER. ; CONTINUOUSLY |iTO THE-
RBEDTJFOLLOWING'A SCRAM UNTIL:ITJIS. RESET.> s <*

||
E.F- SIMILAR TO MALF AcANDiB EXCEPT THE SOUTH SCRAM-|

'

DISCHARGE VENT VALVES ARE AFFECTED. ,

' G,H SIMILAR TO_MALF C AND D EXCEPT'THE SOUTH SCRAM
DISCHARGE! DRAIN VALVES:'ARE~AFFECTED.. 'l'

'

REMOVAL OF THIS MALFUNCTION WILL. RESTORE NORMAL",

OPERATION :OF THE: VALVE. _.H
'

,

'

l

K .
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CONTROL. ROOM' INDICATIONS:-
i

. VALVE POSITION INDICATING LIGHTS

REF: P&ID- 26039
CWD
OP 302 .,
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RD15 SCRAM DISCHARGE VOLUME RUPTURE

A 1 NORTH SDV RUPTURE
'

B -SOUTH.SDV RUPTURE-

TYPE:- GENERIC I

CAUSE: FAILURE OF1THE BOTTOM HEAD-WELD ON THE SCRAM = DISCHARGE
INSTRUMENT VOLUME

PLANT
STATUS:- 100% POWER

EFFECTS: A ---NO EFFECTS WILL BE SEEN UNTILLTHE REACTOR' SCRAMS. E

.ALL SCRAM DISCHARGE WATER (ABOUT 475' GALLONS) WILL

. DRAIN TO'THE REACTOR BUILDING = FLOOR DRAIN : SUMP..-
'

NONE OF: THE HIGH-LEVEL' ANNUNCIATORS WILL ACTUATE. I-

WHEN ALL RODS HAVE BEEN FULLYi1NSERTED , ABOUT 20'GPM
WILL CONTINUE TO" FLOW-TO THE' REACTOR BUILDING DUE
TO DRIVE ' SEAL LEAKAGE.. IF- MALFUNCTION RD04 IS L:
ACTIVEiTHE LEAKAGE WILL=BE-HIGHER.- AS THE WATER '

FLASHES TO STEAM, TEMPERATURE AND ACTIVITY
'IN THE AREA OF THE' DISCHARGE VOLUME WILL INCREASE'.. ,

RESETTING THE SCRAM WILL STOP THE LEAKAGE UNLES'S
MALFUNCTION RD03 - IS ACTIVE ' ALLOWING ' SCRAM ~ ' VALVE
LEAKAGE.

B -- SIMILAR'TO MALF A EXCEPT THE> SOUTH HEADER WILL BE
'AFFECTED.

'

'

' *

REF: P&ID 26039
OP 302
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RD16 LOSS OF'CRD' HYDRAULIC PUMP! BREAKER CONTROL POWER

A - CRD PUMP A' LOSS OF CONTROL 1 POWER.
~

'

q
B- - CRD PUMP B LOSS OF CONTROL POWER- '

..

1

TYPE: ' GENERIC ~

'CAUSE: BLOWN FUSES IN THE 125 VDC-SUPPLY TO THE BREAKER
CONTROLcCIRCUITS.

1

PLANT
STATUS:' 1004:

:

EFFECTS: A - THE PUMP STATUS: LIGHTS WI'LL' GO OUT. .~IF RUNNING,-THE
: PUMP WILL CONTINUE'TO RUN AND WILL -NOT. TRIP FOR ANY q
REASON. - IF A' LOW SUCTION PRESSURE CONDITION OCCl|TtS,.

THAT ANNUNCIATOR-WILL NOT. ACTUATE. IF' MALFUNCTION ..

RDO91 .IS - ACTIVATED CONCURRENTLY: WITH' THIS -!
MALFUNCTION,..THE OVERCURRENT CONDITION WILLeCAUSE-
THE-4'KV BUS TO TRIP., '

IF THELPUMP=IS NOT~ RUNNING, IT.WILL NOT START.-
;

REMOVAL ' OF iTHIS ' MALFUNCTION WILL-; RESTORE - CONTROL. .)POWER-.

. CONTROL-ROOM: INDICATIONS:-

PUMP BREAKER STATUS LIGHTS I,

CRDH SYSTEM PRESSURES: AND sFLOWS 1

B -- SIMILAR TO MALF'ALEXCEPT CRO'PUNP'8 WILL:BE
AFFECTED.

REF: P&ID.
. i

29122 '

.CWD 545 I

| ' OP . 302 [
c
L :3
|:
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RD17 ROD POSITION INDICATION FAILURE AT PRESENT NOTCH

XXYY:- RPIS FAILS AT PRESENT POSITION
1

SPECIFY CONTROL' ROD NUMBER- )

. TYPE: GENERIC-
1

CAUSE:' THE REED SWITCH AT THE PRESENT POSITION FAILS CLOSED
PLANT
STATUS: .ANY

EFFECTS: THE SPECIFIED RODI'S POSITION-INDICATION, BOTH'ON'THE-

FULL CORE DISPLAY'AND ON.THE FOUR-ROD MATRIX, WILL GO H
BLANK. I

THE ROD WORTH. MINIMIZER-WILL: RESPOND AS'THOUGH THE-
ROD IS IN THE LAST CORRECTLY DISPLAYED POSITION. PROCESS =
COMPUTER DISPLAYS.0F ROD POSITION (00-7 ) WILL PRINT -99. ICRT DISPLAY WILL SHOW,"XX".

i

-IF.THE ROD IS MOVED, THE OTHER1 REED SWITCHES WILL WORK-

CORRECTLY AND THE ROD POSITION;WILL:BE: DISPLAYED.

IF THE ROD IS MOVED BACK'TO THE POSITION AT WHICH
THIS4 MALFUNCTION WAS. ACTIVATED, ITS POSITION WILL- 1

,

INDICATE'BLANKuANDJTHE RWMcWILL INTERPRET ITS '

POSITION AS.THELLAST CORRECTLY DISPLAYED.

REMOVAL OF THIS MALFUNCTION;WILL1 ALLOW THE REED SWITCH-
TO OPERATE NORMALLY.

CONTROL ~ ROOM INDICATIONS:

L FULL CORE DISPLAY
l.

|= FOUR-ROD MATRIX.

PROCESS. COMPUTER (OD-7, OPTION 2)-i

REF: GEK-27656
.

'

GEK-39445

L"

,

-y . . , .-..,.b'...- . - . - - . , - . . . , ,. - . . . . - - - ,, -..oc. . . - - , ,
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RD18 ROD POSITIONDINDICATION FAILURE AT NEXT NOTCH

XXYY - RPIS? FAILS-AT NEXT POSITION-

SPECIFY CONTROL ROD' NUMBER I

TYPE: GENERIC

CAUSE: sTHE NEXT EVEN REED SWITCH WHI'CH SHOULD CLOSE WILL:
FAIL OPEN

PLANT.
1,

STATUS: ;ANY-

. . .
R

EFFECTS: NO EFFECTS WILL.BE SEEN UNTIL THE SPECIFIED ROD IS I
MOVED. WHEN THE ROD'IS MOVED'AND SETTLES INTO ITS '
NEXT EVEN POSITION, NO . ROD : POSITION WILL' BE: INDICATEDi
ON THE; FULL CORE DISPLAY ORION THE'FOUR-ROD ~ MATRIX.
WHEN-THE SETTLE TIMER TIMES OUT, A ROD.' DRIFT ALARM WILL r

OCCUR (UNLESS ~ MALFUNCTION RD17 WAS PREVIOUSLY ACTIVATED)-
.

SINCE NO EVEN' REED-SWITCHESfARE CLOSED AND THE ROD''IS |NOT SELECTED AND| DRIV 7NG.

THE ROD WORTH - MINIMIZER 'WILLL REMEMBER ; THE- LAST. VALID
POSITION INDICATION.- PROCESS ' COMPUTER DISPLAYS OF ROD. ;
POSITION WILL PRINT -99 OR.SHOW "XX"'ON THE CRT IF:NO .

REED SWITCHES ARE: CLOSED.
.

NOTE; THIS MALFUNCTIONEWILL' AFFECT EITHER:THE"NEXT3 l
' HIGHER!OR NEXT LOWER EVEN NUMBERED REED SWITCH
FORLTHE-SPECIFIED ROD. 'THE DIRECTION OF MOTION ']c WILL DETERMINE WHICH ONE WILL BE;AFFECTED. ;ONCE +

'

ONE OF THEM IS AFFECTED; THE:OTHER WILL CONTINUE:
TO. OPERATE'NORMALLY. '

REMOVAL 0F THIS MALFUNCTION WILL-ALLOW THE REED' SWITCH-
TO OPERATE NORMALLY.

,

.REF: GEK-27656
D o GEK-39445 .i
.

i

l|^

,

u

|'
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RD19 CONTROL ~ RODS FAIL TO WITHDRAW

--CONTROL RODS FAIL TO WITHDRAW-

TYPE:. SPECIFIC-

CAUSE'=
CONTACTf2-3/2-4 OF THE ROD CONTROL SEQUENCE TIHER FAILS

:

OPEN

PLANT',STATUS: ANY- t
'

EFFECTS: WHEN AcROD WITHDRAWAL IS' REQUESTED, RELAY-114:WILL NOT
ENERGIZEoAND THE INITIAL UNLATCHING ROD"IN MOTION?WILL-NOT OCCUR. ;

ILLUMINATE.'LTHE ROD IN: INDICATING ~ LIGHT 'WILL NOTE
'

ALL OTHER-CONTACTS OF THE TIMER:WILLc iFUNCTION NORMALLY, BUT THE ROD OUTeSIGNAL WILLDNOT
PRODUCE ANY ROD MOTION.--

WHILEJTHE ROD OUT SIGNALDIS.PRESENT, THE-CCNTROL ROD
DRIVE SYSTEM WILL SHOW STALL-FLOW. A PERTURBATION WILL.

-

BE SEEN'AS THE ROD OUT STABILIZING: VALVE-CYCLES.

THE CONTROL ROD INSERTION SEQUENCE WILL'-FUNCTION ~NORMALLY.

REMOVAL OF THIS MALFUNCTIONiWILL-RESTORE = NORMAL-
OPERATION OF THE SEQUENCEoTIMER.

CONTROL ROOM INDICATIONS:

ROD IN INDICATING' LIGHT

CONTROL ROD POSITION-

CRDH SYSTEM FLOW-

REF: P&ID~ 129122
CWD 524
GEK 27659

i

b

q

<
l

m
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i RD20 FOUR' ROD DISPLAY FAILS TO SHIFT-

- FOUR ROD DISPLAY FAIL TO SHIFT
,

TYPE: SPECIFIC
'

.

!

CAUSE:. RPIS CONTROLECARD FAILURE- R
~

1
|

PLANT
i

STATUS:. ANY
, ,

EFFECTS: WHEN SELECTING A NEW-CONTROL ROD-FOR OPERATION, THE FOUR
ROD DISPLAY MEMORY:WILL-NOT. UPDATE., THE PREVIOUS
POSITION INFORMATION:WILL CONTINUE TO BE DISPLAYED FOR' )THE PREVIOUSLY-SELECTED ~ ROD AND.ITS. ASSOCIATED RODS.,

-

THE LPRM DISPLAYS WILL ALSO: NOTL CHANGE BUT WILL" CONTINUE |

TO INDICATE FOWER ABOUT.THELPREVIOUSLY SELECTED CONTROL '- '

ROD. N

NORMAL ROD MOTION'OF THE SELECTEDIROD WILL BE POSSIBLE.
THE FULL CORE DISPLAY WILL INDICATE CORRECT ROD
POSITIONS.

REMOVAL OF THIS' MALFUNCTION WILD. RESTORE NORMAL! CONTROL
CARD OPERATION AND THE FOUR ROD MATRIX WILL DISPLAY THE
SELECTED ROD AND~ ASSOCIATED ~ ROD POSITIONSLAND THE,
ASSOCIATED LPRM VALUES..

REF: CWD -530.

GEK 27659 0
f-

,.

i

|

14
i

1
; 1

;
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RD21 TOTAL FAILURE OF MANUAL ROD: CONTROL '

- FAILURE OF MANUAL ROD CONTROL,
'

i
|

TYPE: SPECIFIC i
t
'

CAUSE: . BLOWN FUSE 928/281-723
:

PLANTE . I

STATUS: :ANY '

EFFECTS: POWER-TO.THE. ROD DRIVE: BUSES WILL'BE LOST PREVENTING ALL
DIRECTIONAL CONTROL VALVES FROM-OPERATING. THE Li
STABILIZING: VALVES WILL ALSO CLOSE CAUSING A-6tGPM !

' INCREASE IN COOLING' WATER FLOW.
,
;

' ATTEMPTING 1 TO MOVE - CONTROL RODS WILL PRODUCE' NORMAL -
LIGHTLSEQUENCING AS THE TIMER OPERATES, BUT NO ROD-
MOTION OR PERTURBATIONS IN-THE CROH SYSTEM WILL' OCCUR,

,

PLACING-THE TIMER-MALFUNCTION TESTtSWITCH:IN " TEST" WILL
NOT TURN ON=THE. TEST 1 LIGHT, NOR WILL:THE'" SELECT BLOCK"

.

, LIGHT COME'ON AFTER TWO" SECONDS.
i

REMOVAL OF THIS MALFUNCTION WILL RESTORE ROD DRIVE
BUS POWER,

];
CONTROL ROOM INDICATIONS:

(
CONTROL ROD POSITIONS-

t ,a

CRDH SYSTEM FLOW
..

REF: P&ID 29122
L CWD 525

I

|
t

: J' ,

i' \

i-
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|
.
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|
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RD22 CRD PUMP' DISCHARGE HEADER RUPTURE

, VARIABLEL(100%= COMPLETE PIPE BREAK)
!

. - ,

- CRD PUMP DISCHARGE HEADER RUPTURE
,

TYPE: . SPECIFIC, VARIABLE (100%= COMPLETE' PIPE BREAK)
,

CAUSE:. PIPE RUPTURE AT THE TEE ~WHERE THE TWO PUMP DISCHARGE
LINES CONNECT.

PLANT
STATUS: 100% POWER.

EFFECTS: THE CONTROL ROD DRIVE SYSTEM WILL SUDDENLY LOSE'
PRESSURE AND FLOW, THE RUNNING 1CRD PUMP.WILL TRIP

- DUE TO' LOW SUCTIONiPRESSURE AS FLOW GOES TO RUNOUT-
CONDITIONS. NORMAL CONTROL ROD-MOTION WILLENOT
BE POSSIBLE. CONTROL ROD TEMPERATURES WILL BEGIN

,

INCREASING AND THE1HIGH-TEMPERATURE ANNUNCIATOR
WILL ACTUATE WHEN ANY EXCEEDS 250 DEG. F.

WATER FROM THE LEAK WILL APPEAR' IN THE REACTOR
BUILDING = FLOOR ~ DRAIN SUMP. - WATER WILL CONTINUE.TO-

;
TO LEAK AFTER'THE PUMP'HAS' TRIPPED. - REMOTE FUNCTIONS
RDR11 AND-12 MAY'BE'USED'TO; ISOLATE _THE LEAK. " j
CONTROL ROOM INDICATIDNS:

CRDH SYSTEM PRESSURES AND FLOWS 2

|

CONTROL ROD DRIVE < TEMPERATURES-

REACTOR BUILDING FLOOR DRAIN--SUMP

ANNUNCIATORS:-
,

CR0 WATER PUMP A
.

CRP 905;A-1
LOW SUCTION PRESSURE (5-2)
CRD WATER PUMP B CRP 905 A-1

1LOW SUCTION PRESSURE- - (5-3) !

CHARGING WATER .CRP 905 A-1 NLO PRESSURE (8-2)'
CONTROL ROD DRIVE . CRP-905 A-1
HI TEMPERATURE (7-2)=

REF: P&ID - 29122,SH50
1 CWD 545
L OP 302

.
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.RM01 -PROCESS RADIATION MONITOR | FAILURE'

VARIABLE (0-100% OF PROCESS RANGE) i
;' .

A - MS LINE LOG RAD MONITOR.CH.EA t

'

B - MS LINE LOG RAD MONITOR CH. B

C - MS LINE' LOG RAD MONITOR CH. C '

8

D: MS LINE LOG RAD MONITOR CH. :D i
-

,

%
'E - OG' LOG. RAD MONITOR CH. A'

.

F LOG LOG RAD-MONITOR CH. B ->

G - STACK GAS PROCESS RAD MON CH A

H' STACK GAS PROCESS' RAD MON!CH'A-

J REFUELING FLOOR RAD' MON CH. A
'-

K REFUELING. FLOOR RAD MON CH. 8-

L - REACTOR'BLOG VENT <: RAD MON'C'H!A
i

M REACTOR BLDG:VENTERAD MON CH B'-
'

,

. ISO CONDENSER RAD. MON. CH s lA -N -

P- ISO; CONDENSER: RAD.EMON, chi B-

CONTROL-ROOM V'NT RA,D MONITOR'Q E-

, :

R RBCCW RAD MONITOR--

.S - SW' RAD MONITOR '

RADWASTE ' LIQUID RAD. MONITOR- lT I-

U TURB BLDG VENT' RAD LVL--

V- XK BLDG VENT RAD LVL-

.;
_.

TYPE: GENERIC, VARIABLE (0-1005 OF PROCESS' RANGE)'

CAUSE:- DETECTOR FAILURE

u PLANT
STATUS: ANY

<

L EFFECTS: THE SELECTED PROCESS RADIATION MONITOR WILL FAIL TO THE
' INSTRUCTOR SPECIFIED PERCENT OF RANGE- IF A RANGE SWITCH.

|

'' .

IS ASSOCIATED WITH THE SELECTED PROCESS. RADIATION
i: Pc r
. ,, .. ,, -. . , - . . . - . . - . . . , . . >. - - - . - - . . . - . - . . . . -
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RM01 ';
-(

MONITORING CHANNEL,-THE RANGE SWITCH MUST BE OPERATED TO.
FIND THE ON SCALE POSITION FOR THE SELECTED CHANNEL. ANY ~'

SYSTEM:OR REACTOR; PROTECTION FUNCTIONS ASSOCIATED-WITH
{

"

THE SELECTED MONITOR-.WILL ALARM OR TRIP AT THE NORMAL.
SETPOINT. MALFUNCTIONLVALUES,WILL APPEAR'ON RECORDERS '

. ASSOCIATED WITH THE-PROCESS' RADIATION MONITOR. SELECTED'.-

DEACTIVATING-THE MALFUNCTION WILL RESTORE THEJSELECTED- a
PROCESS RADIATION MONITOR; CHANNEL TO NORMAL OPERATION.

LCONTROL' ROOM INDICATIONS:
' '

= INDIVIDUAL PROCESS. RADIATION CRP 910. '

J
MONITOR CHANNEL'S

~

'

' *

INDIVIDUAL DROCESS' RADIATION CRP 902 l

MONITOR RECORDERS
-)

ANNUNCIATORS: <

>
. . .

.

,
i <

MAIN STEAMLLINE -CRP'904LA-1
'

HI. RADIATION (1-1) ''

MAIN STEAM LINE ';CRP'.904'A-1
i

'

1
RAD > MONITOR DOWNSCALE (2-1)=
OFFGAS CRP 904-A-1 '

HI HI-RADIATION- (3 .1)'
OFFGAS' CRP 904^A ,1
HI RADIATION- (4-1) '

+
OFFGAS CRP--904 A-1-

,

'

RAD MONITOR:DOWN8CALE (5-1)-
STACK GAS . CRP 904-A-1 '

jHI HI RADIATION. :( 7-1 ) -

LIQUID-L PROCESS: CRP 904<A-1
HI RADIATION (8-1)~

,

. LIQUID PROCESS' CRP'904 A-1~

RAD MON DOWNSCALE/INOP (9-1)
ISOLATION CONDENSER VENT CRP 904 A'-1

j HI' RADIATION. -( 3-2 ) '
,

I S O L'. 'C O N D . VENT RAD CRPc904'A-1
L MONITOREDNSCALE (5-2)

"
,

,

,
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|: RM01

.

STACK GASL ~CRP 904 A-1
HI-RADIATION (6-2)

'
..;

!
' STACK GAS RAD MONITOR. -CRP 904LA-1 'l
DOWNSCALE/INOP -(7-2) *

'OFF GAS TIMER' ,CRP'904 A-1 '

ON-
''

(8-2)1 '

~ XENON KRYPTON VENT. CRP 903.'A-4
RAD HIGH -(1-1). i

i<

XENON KRYPTON' VENT CRP:903:A-4DOWNSCALE,OR INOP. (2-1)
TURBINE' BLDG ~ VENT. .CRP'903'A-4
RAD HIGH' '(1-2)4

3

TURB. BLDG, VENT- CRP 903LA-4
RAD DOWNSCALE OR'INOP ~( 2-2 ) -

,

REF: CWD 825-835.837 I

;

!

I

1

l

;

1

1
i

,
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RM02 AREA RADIATION MONITOR FAILURE

|, VARIABLE-(0-100W OF4 METER SCALE). i,

A WEST REFUEL FLOOR: ARM '-

B WEST REFUEL FLOOR:HI RNG APM:-

|
C EAST REFUEL FLOOR ARM' '-

1

NEW FUEL STORAGE ~ ARM ID -

E CLOTHING: CHANGE AREALARM.~-
.

F ISOLATION CONDENSER AREA ARM. .I
-

G CLEANUP 1 INSTRUMENT' RACK: ARM-

H ISO-CONDNSRJPIPINGERETURN' ARM-

4

J CLEANUP-EQUIPMENT AREA ARM-

K TIP CUBICLE ARM-

TIP DRIVE MECHANISM AREA ARMc |.L -

- M DRYWELL HIGH' RANGE-

N NORTH CRD HCU AREA ARM;-

P SHUTDOWN PUMP CUBICLE. ARM 1
-

1

Q L REACTOR BUILDING ~ ACCESS ARM
-

R' CRD' PUMP AREAeARM:-

S TORUS AREA ARM
<-

T - - CONTROL' ROOM ARM:

U TURB' BLDG OPERATING FLOOR ARML-

V ACCESS TO MAIN COND COMPT ARM-
-

t

W CONDENSATE BOOSTER PUMP ARM
-

$,

DECON-AREA-ACCES'SLARMX -

Y MACHINE SHOP AND: WAREHOUSE ARM
-

<

Z ' -

RADWASTE CONTROLLROOM ARM

A1 FILTER SLUDGE PUMP CUBICLE 1 ARM
-

>
,

.

.. . . - - .. . - . .-. .. - -- -
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RMO2
,

A2
DECON. SOLVENT PUMP AREA' ARM

-

RADWASTE'SAMPLELPUMP' AREA ARM
A? -

A4 RW STORAGE: BLDG' ARM ~
-

1

AS
RW--STORAGE BLDG DRUM'DISCH' ARM

-
-

A6
RW: STORAGE:BLOG. COMPACTOR ARM.

-

,

TYPE:
GENERICi' VARIABLE'(0-10'ON OF' METER. SCALE)

1

?

CAUSE: --DETECTOR FAILURE,

PLANT
- STATUS:" ANY "

,
'
t

EFFECTS:
THELSELECTED AREA 3 RADIATION MONITOR WILL: FAIL <

INSTRUCTOR.SPECIFIED PERCENT:OF METERESCALE.
TO THE.

THE:SELECTED AREA RADIATION, MONITOR ALARM 4
WILLLACTUATE AT

THE-APPROPRIATE.HIGH OT> LOW ALARM POINT IN ACCORDANCE:-WITH SUPPLIED SETPOINTS. ~ MULTIPOINT' RECORDER ~ POINTS- '

i
WILL PRINT =THE,MALFUNCTIONiVALUE.

'

DEACTIVATING ' THE MALFUNCTION --WILL RESTOREvTHE SELECTED ~
AREA RADIATION MONITORlTO NORMALCOPERATION.:

r-

CONTROL ROOM INDICATIONS: :

INDIVIDUAL AREA RAD MON CRP 911|
t

INDICATORS AND TRIP. UNITS'

ANNUNCIATORS:
)

REACTOR BUILDING
HI RADIATION

.CRP;904 A-1
(1-3)'

4I f

TURBINE BUILDING CRP:904 A-1HI RADIATION (2-3)
]

RADWASTE BUILDING
HI RADIATION CRP_904 A-1

; - (3-3)
- REFUEL FLOOR

. -

. .

1CRP 904 A-1HI RADIATION !(4-3)
AREA-RADIATION CRP 904 A-1
MONITOR DOWNSCALE (6-3)

,

v v r.--er ,-m-- t 6-. - - - , * , . e-- + . -.,,..w,-~-- . .- -*r- - - - . . - .. , ,e-
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RM02:
s

e

AREA RAD MONITOR
BYPASSED' cap 904 4 3

'

(4-2)
REF: CWD 845-849

i
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RM03 ISO-KINETIC STACK GAS SAMPLE DUMP TRIP

- ISO-KINETIC STACK GAS:PP TRIP
,

. TYPE: SPECIFIC
|

CAUSE: -BLOWN FUSE

PLANT-
STATUS:- ANY-

i

t

EFFECTS: THE STACK GAS LOW FLOW ANNUNCIATOR WILL ALARM. COUNT -

RATE ON'THE STACK RADIATION MONITORS WILL: DECREASE ~ '

SLOWLY AND THEN STABILIZE AT A LOWER-' CONSTANT VALUE.
!

DEACTIVATING - THE MALFUNCTION WILL REPLACE - THE FUSE AWD-- ,

RESTORE.THE SAMPLE PUMP'TO NORMALTOPERATION. ;

CONTROL ROOM INDICATIONS:
, :

STACK' RADIATION-MONITOR RECORDER 5

ANNUNCIATORS:
,

STACK MONITORING CRPi904 A-1 jTROUBLE -(9-2) ;
;

REF: CWD'830
;

835
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RP01- REACTOR SCRAM' l

. . I
-: SPURIOUS REACTOR SCRAM ,

TYPE: . SPECIFIC

ICAUSE: ' SPURIOUS' UNIDENTIFIED SCRAM SIGNAL i
|

PLANT U
STATUS: 1002'POWERL

EFFECTS: >THE REACTOR'WILL. SCRAM'IN;A NORMAL MANNER'AS:IFJSCRAM:-

SIGNALS WERE RECEIVED;FROM ALL' CHANNELS.= NO INDICATION 1

.WILL, INDICATE:WHAT THE1CAUSE:OF THE. SCRAM WAS,EANDLIT. i

WILL NOT BE!ABLE TO-BE RESET.

REMOVAL OFJTHIS: MALFUNCTION WILL" ALLOW THELSCRAMITOEBE
RESET.NORMALLY, '

ANNUNCIATORS:
<

REACTOR CHANNEL A' CRP-905 A-2 +
SCRAM (8-3)
REACTOR CHANNEL B CRP 9051A-2
SCRAM (8-4)

REF: CWD 559,589
OP 5028 1

;

'

|

1
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RP02 FAILURE OF ALL AUTOMATIC SCRAMS

- FAILURE OF ALL AUTOMATIC SCRAMS
.

TYPE: SPECIFIC

CAUSE: SIMULTANEOUS FAILURE OF ALL 917/590-108 RELAYS AND
FAILURE OF ALL ATWS TRIP CIRCUITS

PLANT
STATUS: 1004 p.5 PR

EFFECTS: COND. ; IONS WHICH SHOULD CAUSE A REACTOR SCRAM WILL

ACTUATE THEIR RESPECTIVE ANNUNCIATORS}LL BE ABLE TOBUT THE: REACTORWILL No ^ SCRAM. THE OPERATOR WILL ST
-MANC

SCRAM THE REACTOR USING THE SCRAM PUSHBUTTONS
OR 15. REACTOR MODE SWITCH, (THEY USE 109 RELAYS.)

.

REMOVAL OF THIS MALFUNCTION WILL RESTORE NORMAL
OPERATION OF THE REACTOR PROTECTION SYSTEM. !

REF: CWD 559.589
OP 502A

2

|

.j

!

i
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RP03' FAILURE OF ALL AUTOMATIC SCRAMS EXCEPT ATWS !,

!

- FAILURE OF ALL AUTOMATIC SCRAMS BUT ATWS I

!
| TYPE: SPECIFIC r

!

CAUSE: SIMULTANEOUS MECHANICAL FAILURE OF ALL 917/590-108 RELAYS !

PLANT I

STATUS: 1004 POWER
-|

EFFECTS: CONDITIONS WHICH SHOULD CAUSE A REACTOR SCRAM ACTUATE i

THEIR RESPECTIVE ANNUNCIATORS, BUT THE REACTOR WILL NOT '

SCRAM. THE OPERATOR WILL STILL BE ABlE TO MANUALLY [SCRAM THE REACTOR.
!

IF REACTOR PRESSURE EXCEEDS 1150 PSIG OR REACTOR LEVEL
,

DECREASES BELOW -48 INCHES. THE-ATWS SYSTEM WILL TRIP |
THE RECIRC PUMP MG FIELD BREAKERS AND INITIATE ARI.
THIS WILL CAUSE SCRAM AIR HEADER' PRESSURE TO DROP. t

WHEN PREFSURE FALLS BELOW ABOUT 45 PSIG, THE SCRAM VALVES
WILL OPEN ALLOWING.THE-RODS TO SCRAM.- :

1

REMOVAL OF THIS MALFUNCTION WILL RESTOR $ NORMAL
,

OPERATION OF THE REACTOR PROTECTION SYSTEM. |

REF: CWD 559,589. I
'

OP 502A *

;

q
l

i

!

i

t
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RPO4 1.0SS OF POWER TO ATWS PANEL

\A ATWS DIV I LOSS OF POWER-

|
4

B - ATWF DIV II LOSS OF POWER i

TYPE: GENERIC
I

CAUSE: MECHANICAL FAILURE OF POWER SUPPLY BREAKER
;

PLANT
STATUS: 1004 POWER |'

i EFFECTS:
A -- THE DIVISION I POWER SUPPLY PANELS WILL DE-ENERGIZE

1

i

AND THE INDICATING LIGHTS WILL GO.OUT, ALL OTHER
INDICATING LIGHTS FOR DIVISION I WILL GO OUT, THE
DIVISION I LEVEL AND PRESSURE METERS WILL FAIL i

a

DOWNSCALE, AND THE ATWS FAILURE ANNUNCI ATOR WILL )ACTUATE. NO PROTECTIVE ACTION WILL; OCCUR.
i

IF CONDITIONS WHICH SHOULD TRIP 4 THE ATWS SYSTEM
OCCUR, NO DIVISION I PROTECTIVE ACTION WILL OCCUR.
DIVISION II WILL FUNCTION NORMALLY.

<

REMOVAL OF THIS MALFUNCTION WILL RESTORE. NORMAL !
OPERATION OF THE BREAKER. POWER INDICATING LAMPS {WILL ILLUMINATE AND METER INDICATION WILL BE ;RESTORES. NO TRIPS .WILL OCCUR WHEN POWER IS
RESTORED UNLESS AN ACTUAL. TRIP CONDITION EXISTS.

j

q
IF THE LPT.

> vNCTION IS BYPASSED BY REMOTE. FUNCTION
RPR05 OR RM07, THAT CHANNEL MAY TRIP AT RANDOM WHEN
THE MALFUNCTION IS REMOVED.

ANNUNCIATORS:
r

ATWS RPT FAILURE CRP 905 A-3,
DIVISION I (2-t)
B -- SIMILAR TO MALF. A.

REF: OP IC-409A
CONDEC ATWS INSTRUCTION MANUAL
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RPOS LOSS OF RPMG 1

!
A - LOSS OF RPS MG A )

1
B - LOSS OF RPS MG B I

TYPE: GENERIC

|
CAUSE: MG SET MOTOR SUPPLY BREAKER TRIP |

i
PLANT i

STATUS: 1005 POWER

EFFECTS: A -- THE RPS MG SET WILL COAST DOWN AND ''OWER TO THE RPS )
BUS "A" WILL BE LOST. SUBSEQUENT EFFECTS WILL BE i
SIMILAR TO MALFUNCTION RP06. EXCEPT THAT THE REMOTE
FUNCTION RPR01 MAY BE USED TO PROVIDE ALTERNATE .

.

POWER TO RPS BUS "A".
,

REMOVAL OF THIS MALFUNCTION WILL RESTART THE MG SET.
|

SETTING REMOTE FUNCTION RPR01 TO OFF WILL
MOMENTARILY INTERRUPT POWER. THE BUS.WILL THEN BE !,

ENERGIZED FROM THE MG SET AFTER THE EPA'S ARE RESET
WITH REMOTE FUNCTION ~RPR08.

;

8 -- SIMILAR TO MALF A.

REF: CWD 605 i
OP 343 I

,

I

i

1

|

I

i
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RP06 LOSS OF RPS BUS

A - LOSS OF RPS BUS A
b i

B - LOSS OF RPS BUS-8
}

TYPE: GENERIC !

i

CAUSE: BUS SHORT CIRCUIT CAUSES BUS SUPPLY BREAKER TO TRIP ON
OVERCURRENT

;

i PLANT 2

STATUS: 1005 POWER t,

w

EFFECTS: A -- MPS BUS A WILL DE-ENERGIZE CAUSING RPS CHANNEL A TO
i TRIP (IF MSIV'S ARE OPEN WITH CONDENSER VACUUM BELOW'

23", OR THE MSIV'S ARE CLOSED WITH STEAM PRESSURE
BELOW 600 PSIG, FULL' SCRAM WILL OCCUR). THE STANDBY

.

GAS TREATMENT SYSTEM WILL - INITI ATE AND GROUP II i
CONTAINMENT ISOLATION WILL ISOLATE REACTOR BUILDING j
VENTIATION. MAIN-STEAM'LINE. RAD MONITORS "A"'AND >

"C", APRM'S 1, 2, AND 3 AND THE ISOLATION CONDENSER;
'

VENT RAD MONITOR WILL ALL FAIL DOWNSCALE. .THE
CHANNEL A GROUP I CONTAINMENT ISOLATION.;

'

ANNUNCIATOR WILL ACTUATE AND CHANNEL A APRM SETOOWN ,

WILL OCCUR. i

ATTEMPTING TO USE THE' ALTERNATE FEED FROM IRP-11 -

(REMOTE FUNCTION RPR01) WILL NOT REENERGIZE TO'RPS
BUS, BUS WILL RESULT'IN A MOMENTARY SPIKE IN *

'

TRANSFORMER IRP-1 CURRENT.
1

REMOVAL OF THIS MALFUNCTION WILL REMOVE THE SHORT 4

AND RECLOSE THE TRIPPED BREAKER TO RESTORE POWER TO
THE RPS BUS FROM THE MG SET IF IT IS AVAILABLE. 'IF
THE MG SET 'IS NOT AVAILABLE - AND REMOTE FUNCTION '

RPR01 IS SET TO BUS A, THEN ALTERNATE POWEA WILL BE
SUPPLIED TO RPS BUS A.

.

CONTROL ROOM INDICATIONS:

SCRAM CHANNELS 1 AND 4 DE-ENERGIZE (CRP 915)

STANDBY GAS TREATMENT STARTS

ANNUNCIATORS:

PRIMARY CONTAINMENT CRP 905 A-2
HI PRESSURE (3-3)-
REACTOR VESSEL CRP 905 A-2
HI PRESSURE- (4-3)

,

|

. _ . - . _ . -- __ _ _ _ _ . -- _ , _ _ _ - . _ _ . _ . . ._ _ _ _ _ . . _ . , _ _ _ _ _ _ .
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RP06
.

i
|

REACTOR VESSEL CRP 905 A-2 -

LO WATER LEVEL (5-3) ''*

1

MAIN STEAM LINE CRP 905A-2 4

HI-HI RADIATION (6-3)
REACTOR NEUTRON CRP 905 A-2 ;
MONITORING SYSTEM TFIP (7-3) i

TURBINE GENERATOR CRP 905 A-2 '

LOAD REJECTION (3-4)
DISCHARGE VOLUME CRP 905 A-2 '

HI WATER LEVEL (7-4)
CONDENSER CRP 905 A-2
LO VACUUM (5-4) '

MAIN STEAM ISOL VALVES CRP 905 A-2
NOT FULLY OPEN (4-4)
TURBINE STOP VALVE CRP 905 A-2

,

CLOSURE (6-4) ;

8 -- SIMILAR TO MALF A EXCEPT SCRAM CHANNELS B WILL
BE AFFECTED.

-fREF: CWD 605
OP 343

:

.

I

1
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RP07 SELECT ROD INSERT FAILURE
'

A - SELECT ROD INSERT BUS FAILURE
,

B - SELECT ROD INSERT BUS FAILURE. '

TYPE: GENERIC

CAUSE: MECHANICAL FAILURE 0F RELAYS 916/$90-121A OR 1218

PLANT
STATUS: 100% POWER

EFFECTS: A -- THE SELECT ROD INSERT WHICH SHOULD OCCUR FOLLOWING
'

A GENERATOR LOAD-REJECTION OR AS THE RESULT OF-PRESSING THE MANUAL SRI BUfTON, WILL NOT CAUSE ANY ,

'

CONTROL RODS SELECTED FOR SRI TO SCRAM.

REMOVAL OF- THIS MALFUNCTION WILL RESTORE NORMAL
'

SELECT ROD INSERT CAPABILITIES.

CONTROL ROOM INDICATIONS:
I

CONTROL ROD POSITIONS

B -- SAME AS MALFUNCTION A -

REF: CWD 558
|t

,

N

;

i
,1

1
1

'

I
i

a
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RRO1 RECIRC MG SET MOTOR TRIP

; A - RECIRC MG A MOTOR TRIP

B - RECIRC MG B MOTOR TRIP- I

,
*

TYPE: GENERIC

CAUSE: PHASE-TO-PHASE SHORT IN THE GENERATOR DRIVE MOTOR CAUSES '

ACTUATION OF THE DIFFERENTIAL OVERCURRENT TRIP DEVICE 87.

I PLANT
STATUS: 1004 POWER

EFFECTS: A -- DRIVE MOTOR CURRENT WILL SPIKE AND THEN DROP TO ZERO '

AND THE "A" MOTOR-GENERATOR MOTOR SUPPLY BREAKER AND
FIELD BREAKER WILL TRIP. THE FIELD BREAKER OPEN AND '

GENERATOR LOCKOUT ANNUNCIATORS WILL ACTUATE.- THE :

RECIRC PUMP WILL COAST DOWN AND LOOP FLOW WILL STOP
'

! IN ABOUT 24 SEC. AFTER A SHORT TIME DELAY (2 SEC)
THE DRIVE MOTOR TRIPPED ANNUNCIATOR WILL ACTUATE.

! WHEN PUMP DIFFERENTIAL PRESSURE DECREASES BELOW 2.7
PSID, THE LOW FLOW ANNUNCIATOR WILL' ACTUATE.,

THE FLOW THROUGH JET PUMPS 1 TO 10 WILL COAST
'

DOWN TO ZERO AND THEN INCREASE SLIGHTLY'AS REVERSE i
FLOW OCCURS. '

REMOVAL OF THIS MALFUNCTION WILL RESET DEVICE 87
REMOTE FUNCTION RRR05 MUST BE USED TO RESET THE

.

i

LOCKOUT RELAY.

CONTROL ROOM INDICATIONS:

DRIVE MOTOR CURRENT, PUMP MOTOR VOLTAGE,
CURRENT & POWER

1

PUMP DIFFERENTIAL PRESSURE AND FLOW I

JET PUMP FLOWS

REACTOR POWER

ANNUNCIATORS:

| RECIRC PUMP "A" CRP 905 A3
. FIELD BREAKER OPEN (3-1)

RECIRC. GEN. A CRP 904 A3
LOCKOUT (2-3)

L RECIRC GEN. A CRP 904 A3' '
AUXILIARY LOCKOUT (3-3)

msa --,--2-..g g- ---m -,%.- ,n-,,,, , . , , , . , , _ , , , , , , . , , ,,4.m. ., ., yg ,,w-, ..% ,
-

_
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1

1
RRO1

;
1

'RX RECIRC LOOP A CRP 904 A2 *

LO FLOW (7-4) '

S -- SIMILAR TO MALF A.
,

REF: CWD 430
OP 301
STARTUP TEST C.9

I

i

i

k

i

k

-

I

k
'

i

f

|

4
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RR02 RECIRC PUMP LOCKED ROTOR

!A - RECIRC PUMP A LOCKED ROTOR j

B - RECIRC PUMP B LOCKED ROTOR

TYPE: GENERIC

i
CAUSE: MECHANICAL BINDING CF THE RECIRC PUMP. !

PLANT
STATUS: 100% POWER

EFFECTS: A -- THE RECIRC PUMP WILL STOP SUDDENLY. PUMP MOTOR ,

CURRENT AND POWER WILL INCREASE TO STARTING VALUES.
THE MG LOCKOUT HELAY WILL ACTUATE AND THE DRIVE :

MOTOR AND FIELD BREAKER WILL TRIP. :;

IF THE MALFUNCTION IS ENTERED BEFORE THE MG IS ,

STARTED, WHEN THE FIELD BREAKER CLOSES ON A MG '

START, ' THE PUMP SHAFT WILL NOT TURN, WHEN PUMP -

CURRENT . EXCEEDS 780 AMPS, THE MG LOCKOUT WILL '

ACTUATE AND'THE FIELD BREAKER WILL TRIP. THE LOCKED '

ROTOR ANNUNCIATOR WILL ACTUATE, BUT WILL CLEAR WHEN
THE BREAKER TRIPS.

'
,

PUMP MOTOR' TEMPERATURES WILL INCREASE.FOR SEVERAL
MINUTES FOLLOWING THE PUMP TRIP, THEN BEGIN SLOWLY ;
DECREASING.

|

REMOVAL OF THIS MALFUNCTION WILL' RESTORE NORMAL !

OPERATION OF THE PUMP. THE LOCKOUT RELAY HUST BE
RESET USING REMOTE FUNCTION RRRD5.

CONTROL ROOM INDICATIONS:

RECIRC PUMP MOTOR CURRENT AND POWER

DRIVE MOTOR CURRENT

PUMP DIFFERENTIAL PRESSURE AND FLOW
'

JET PUMP FLOWS
;

REACTOR POWER *

ANNUNCIATORS:
,

;

RX RECIRC LOOP A CRP 904 A2
LO FLOW (7-4)

1

RECIRC PUMP MOTOR A CRP 904 A3
LOCKED ROTOR (3-1) -|

)
u

-. . - . -- .. . . . . . - - . - . . . . . _
1
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RR02
'

i

RECIRC GEN A CRP 904 A3 ;

LOCKOUT (2-3) i

i

RECIRC GEN A CRP 904 A3
AUXILIARY L.OCKOUT (3-3) ,

RECIRC PUMP "A" CRP 905 A3
FIELD GREAKER OPEN (3-1)

:
B -- SIMILAR TO MALF. A.. '

i
REF: CWD~435 '

OP 301 !

'

.

,

r

I

1

i
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b
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RR03 RECIRC PUMP SHAFY BREAK

A - RECIRC PUMP A SHAFT BREAK 'l
;

B RECIRC PUMP B SHAFT BREAK
,

TYPE: GENERIC
,

CAUSE: MECHANICAL FAILURE OF PUMP' COUPLING |
.

PLANT
STATUS: 100% POWER

,

EFFECTS: A -- THE PUMP MOTOR CURRENT AND POWER WILL~ DROP TO |
NO-LOAD VALUES. LOOP FLOW WILL BEGIN DECREASING.
THE TRANSIENT WILL-BE SIMILAR TO MALFUNCTION RR01, i

,

THE RECIRC MG SPEED WILL CONTINUE TO INDICATE NORMAL,

BUT LOOP FLOW WILL COAST DOWN AND REVERSE. FLOW
COASTDOWN IS FASTER THAN IN MALFUNCTION RRO1 DUE TO

'

THE LOSS OF MOTOR INERTIA. WHEN THE PUMP
DIFFERENTIAL PRESSURE DECREASES BELOW 2.7 PSI, THE

,

LOW FLOW ANNUNCIATOR WILL-ACTUATE. :

CONTROL ROOM INDICATIONS: t

PUMP MOTOR CURRENT AND POWER

PUMP DIFFERENTIAL PRESSURE AND FLOW

JET PUMP FLOWS '

,

REACTOR POWER i

ANNUNCIATORS: ;

:
RX RECIRC LOOP A CRP 904 A2
LO FLOW (7-4)

REF: CWD 499 i

OP 301 i
.

,

b

L
'1

1
'

- . . -. -__ _ .- _ . _ _ _ -. . _ -
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RR04 RECIRC MG SET INCOMPLETE SEQUENCE I

A - RECIRC MG A INCOMPLETE SEQUENCE

B - RECIRC MG B INCOMPLETE SEQUENCE I
'i

TYPE: GENERIC
4

CAUSE: CONTACT FAILURE IN RECIRC MG SET FIELD BREAKER CONTROL !

RELAY "X" PREVENTS CLOSING COIL FROM ENERGIZING.

PLANT
STATUS: STARTUP

. EFFECTS: A -- WHEN THE CONTROL SWITCH IS PLACED IN START, THE
;

MG SET DRIVE MOTOR WILL START BUT THE FIELD BREAKER '

WILL NOT CLOSE. - NO VOLTAGE WILL 'BE PRODUCED AND THE
'

RECIRC' PUMP WILL NOT START.
,

i

AFTER /tBOUT 32' SECONDS THE INCOMPLETE SEQUENCE '

ANNUNCFATOR WILL ACTUATE AND THE-MG SET LOCKOUT
WILL 'Al". THE INCOMPLETE SEQUENCE ANNUNCIATOR ,

WILi. JLEAR WHEN THE DRIVE MOTOR BREAKER TRIPS, !

ANO /.FTER A TIME DELAY (2 SECONDS). THE DRIVE
MUT;d TRIPPED ANNUNCIATOR WILL ACTUATE.- '

REMOVAL'OF THIS MALFUNCTION WILL RESTORE NORMAL
OPERATION OF THE FIELD BREAKER. REMOTE FUNCTION

,

'

RRR05 MUST BE USED TO RESET THE MG LOCKOUT.

CONTROL ROOM INDICATIONS: t

FIELD BREAKER STATUS LIGHTS - -

,

MG FIELD CURRENT
'

ANNUNCIATORS:
. ;

RECIRC A START-UP CRP 904 A3 l
SEQUENCE INCOMPLETE (4-3) l

;
,

RECIRC DRIVE MOTOR A CRP Fv4 A3 |TRIPPED (2-1) j
1

RECIRC GEN A CRP 904 A3 '

LOCKOUT (2-3)
RECIRC GEN A CRP 904-A3
AUXILIARY LOCKOUT (3-3) |

REF: CWD 435
OP 301 |

.

2.. - - . . . . . .- -. - . .. . ,. - . :
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RR05 RECIRC PUMP #2 SEAL FAILURE (OUTER)

VARIABLE (1005 COMPLETE SEAL FAILURE) |
A - RECTRC PUMP A #2 SEAL FAILURE -

B - RECIRC PUMP B #2 SEAL FAILURE '

TYPE: GENERIC, VARIABLE (1005 COMPLETE SEAL FAILURE) ;
i

CAUSE: DEGRADED MECHANICAL SEALING SURFACES -

PLANT

f
STATUS: 100W POWER

EFFECTS: A -- #2 SEAL CAVITY, PRESSURE WILL DECREASE TO DRYWELL ;

!PRESSURE. THE LOW SEAL LEAKAGE ANNUNCIATOR WILL -

ACTUATE. SEAL #1 WILL LIMIT LEAKAGE TO THE DRYWELL-
i TO ABOUT 1 GPM. THE HIGH SEAL LEAKAGE FLOW '

. ANNUNCIATOR WILL ACTUATE AND THE DRYWELL EQUIPMENT
DRAIN SUMP WILL SHOW THE INCREASED LEAKAGE.- NO
SIGNIFICANT EFFECTS WILL BE OBSERVED.IN THE
DRYWELL ATMOSPHERE AT THIS LOW LEAK RATE.

IF THIS MALFUNCTION IS ACTIVATED WITH REDUCED i

SEVERITY, #2 SEAL CAVITY PRESSURE WILL STABILIZE
AT AN INTERMEDIATE VALUE GREATER THAN DRYWELL i'

PRESSURE. I

IF MALFUNCTION RR06 IS ACTIVE CONCURRENTLY, LEAKAGE
WILL BE LIMITED TO ABOUT 60 GPM. A FRACTION OF !
THIS LEAKAGE WILL FLASH TO STEAM AND ESCAPE THE '

OUTER SEAL LEAXOFF BARRIER PRODUCING VISIBLE
EFFECTS IN THE DRYWELL ENVIRONMENT, SUCH AS 1

INCREASED TEMPERATURES AND COOLER DRAIN FLOWS. THIS j
LEAKAGE WILL BE APPEAR IN THE DRYWELL FLOOR DRAIN '

SUMPS.
,

:

<

THE HIGH TEMPERATURE ANNUNCIATOR WILL ACTUATE IF j
SEAL COOLING WATER OUTLET TEMPERATURE EXCEEDS 125 |DEG.

REMOVAL OF THIS MALFUNCTION WILL RESTORE SEAL,

INTEGRITY.,

0
CONTROL ROOM INDICATIONS:

SEAL CAVITY PRESSURES
q

SEAL COOLING WATER OUTLET TEMPERATURE

DRYWELL DRAIN SUMP FILL RATES

DRYWELL EQUIPMENT DRAIN TANK TEMPERATURE. l

- - - .- _ .- - - . . . . .- - -- .-- - - . - -
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RR05 !
>
,

DPYWELL TEMPERATURE AND PRESSURE
i
'ANNUNCIATORS:
i

RECIRC PUMP A CRP 904 A3 |
LO SEAL LEAKAGE- (9-3) i

RECIRC PUMP CRP 904 A3 !

HI SEAL LEAKAGE FLOW (9-1) !

RECIRC SYSTEM CRP 904 A2 !HI TEMPERATURE' (9-3)
B -- SIMILAR TO MALF. A :

REF: P&ID 29119,SH345
CWD 432A !
OP 301

!

!
,

:

I

l

.)

l
l
!

I

1

|
1

!
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RR06 'RECIRC PUMP #1 SEAL FAILURE (INNER) )

VARIABLE (100% = COMPLETE SEAL FAILURE)
)

A - RECIRC PUMP A #1 SEAL FAILURE -!
|

B - RECIRC PUMP B #1 SEAL-FAILURE ,

TYPEi GENERIC, VARIABLE (100% = COMPLETE SEAL FAILURE)

i CAUSE: DEGRADED MECHANICAL SEALING SURFACES
,

i
*

PLANT
STATUS: 100% POWER

EFFECTS: A -- #2 SEAL CAVITY PRESSURE WILL INCREASE TO #1 SEAL
CAVITY PRESSURE. THE HIGH SEAL LEAKAGE ANNUNCIATOR
WILL ACTUATE, AND THE DRYWELL EQUIPMENT DRAIN SUMP
WILL SHOW INCREASED STAGING FLOW DUE TO THE HIGHER ,

SEAL PRESSURE. SEAL COOLING WATER. OUTLET !

TEMPERATURE WILL NOT CHANGE SINCE SEAL FLUSHING FLOW
FROM THE CONT 10L ROD DRIVE HYDRAULIC SYSTEM IS
HIGHER THAN THE LEAKAGE FLOW.

!

IF THIS MALFUNCTION IS ACTIVATED WITH VERY SMALL
SEVERITY, THE #2 SEAL PRESSURE WILL STABILIZF
SIGNIFICANTLY LOWER THAN #1 SEAL PRESSURE AND

.

MAY NOT ACTUATE THE HIGH LEAKAGE ANNUNCIATOR. I

IF MALFUNCTION RR05 IS ACTIVE CONCURRENTLY, LEAKAGE :

WILL BE LIMITED TO ABOUT 60 GPM. A DIFFERENTIAL
PRESSURE WILL STILL EXIST BETWEEN THE SEAL CAVITIES. |

REMOVAL OF THIS~ MALFUNCTION WILL' RESTORE SEAL f
INTEGRITY.

CONTROL ROOM INDICATIONS: 1

1

SEAL CAVITY PRESSURES' i

DRYWELL EQUIPMENT DRAIN SUMP FILL RATE

ANNUNCIATORS:

1RECIRC PUMP A CRP 904 A3 J

HI SEAL LEAKAGE (9-1) l

J

B -- SIMILAR TO MALF. A
,

i

REF: P&ID- 29119,SH345
L CWD 432A

OP 301 1

1.
1

L .

1 1
.. . . . . - - - - _ . . . - -
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RR07 RECIRC PUMP MOTOR HIGH TEMPERATURE

| VARIABLE (100* = COMPLETE BLOCKAGE)

A - RECIRC PUMP A LOW COOLING FLOW I
!

B - RECIRC. PUMP B LOW COOLING FLOW
!

TYPE: GENERIC, VARIABLE (100* = COMPLETE BLOCKAGE)
|

CAUSE: PLUGGING OF THE COOLING WATER SUPPLY LINE TO THE RECIRC '

PUMP MOTOR '

PLANT
.

STATUS: 1004 POWER

EFFECTS: A -- THE LOSS OF COOLING WATER TO THE RECIRC PUMP MOTOR
WILL CAUSE THE TEMPERATURES-OF THE LUBE OIL !TO BEGIN INCREASING. IF LESS THAN COMPLETE
BLOOKAGE, THE COOLING WATER OUTLET TEMPERATURE WILL

' !ALSO INCREASE. . MOTOR BEARING TEMPERATURES WILL
INCREASE DUE TO CONDUCTION ALONG THE SHAFT, BUT PUMP
SEAL TEMPERATURES WILL BE UNAFFECTED. WHEN EITHER
COOLING WATER OUTLET TEMPERATURE EXCEEDS 160 DEG.'

THE HIGH TEMPERATURE ANNUNCIATOR WILL ACTUATE. t

NO FURTHER EFFECTS WILL BE SEEN AS THE RESULT OF I
THIS MALFUNCTION. THE MALFUNCTIONS FOR PUMP TRIP !

(RRO1) AND/OR LOCKED ROTOR (RR02) MAY BE USED TO
SIMULATE FURTHER EFFECTS FROM THIS MALFUNCTION. |

.

REMOVAL OF THIS MALFUNCTION WILL RESTORE COOLING -

WATER FLOW TO THE RECIRC PUMP COOLER. TEMPERATURES
,

| WILL RETURN TO NORMAL
,

CONTROL ROOM INDICATIONS:

RECIRC PUMP AND BEARING TEMPERATURE TRENDS
>

ANNUNCIATORS:
,

:RECIRC SYSTEM CRP 904 A2
HI TEMP (9-3)
B-- SIMILAR TO MALF. A F

REF: P&ID 29119,SH345
CWD 466 !

,

OP 301 '

>

|

l'

|b
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RR08 RECIRC SYSTEM MASTER' CONTROLLER FAILURE

VARIABLE (0-1004 CONTROLLER OUTPUT)

- RECIRC MASTER CONTROLLER FAILURE;

!
TYPE: VARIABLE (0-1004 CONTROLLER: OUTPUT) j

.

1

CAUSE: ELECTRONIC FAILURE IN' MASTER CONTROLLER OUTPUT :
'1

PLANT I

STATUS: 1005 POWER |
,

EFFECTS: THE OUTPUT OF THE MASTER CONTROLLER WILL GO TO THE i
INSTRUCTOR SPECIFIED VALUE. THE LOOP SPEED )

<

CONTRCLLERS WILL RESPOND TO THE CHANGING INPUT
,

SIGNAL AND ADJUST RECIRC PUMP MG SPEED ACCORDINGLY. '

THE INPUT TO THE. LOOP SPEED CONTROLLERS WILL BE
LIMITED TO THE RANGE'OF 28-102.55 REGARDLESS OF,

MASTER CONTROLLER OUTPUT. ;

,

IF THE LOOP SPEED CONTROLLERS ARE PLACED IN MANUAL.
THE INDIVIDUAL RECIRC PUMP SPEEDS CAN BE RETURNED
TO NORMAL. .

'

!
REMOVAL OF THIS MALFUNCTION WILL ALLOW THE MASTER ;

CONTROLLER OUTPUT TO RETURN TO ITS. NORMAL VALUE, '

CONTROL ROOM INDICATIONS: -

,

RECIRC PUMP SPEED AND POWER.
;

LOOP FLOWS, JET PUMP-FLOWS, AND REACTOR POWER

REF: CWD 436
OP 301
GEK 9507A

|
-

.\

| 4

)
|
|

\
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RR09
RECIRC PUMP LOOP SPEED CONTROLLER FAILURE

VARIABLE (0-100% CONTROLLER OUTPUT) .

.

A - RECIRC LOOP A SPEED CONTROLLER FALURE
B - RECIRC LOOP B SPEED CONTROLLER FAILURE

TYPE: GENERIC, VARIABLE (0-1004 CONTROLLER OUTPUT)

CAUSE:-
ELECTRONIC FAILilRE IN LOOP SPEED CONTROLLER OUTPUT.
(INDIVIDUAL M/A ''ANSFER)

PLANT
STATUS: 100% POWER

EFFECTS:
A -- THE OUTPUT OF THE LOOP SPEED CONTROLLER WILL'

GO TO THE INSTRUCTOR SPECIFIED VALUE. IF THE LOOP
SPEED CONTROLLER IS IN THE BALANCE MODE, THE
DEVIATION METER WILL-MOVE IN THE OPPOSITE-

,

DIRECTION. THE RECIRC PUMP MG SPEED WILL RESPOND
ACCORDINGLY.

IF FEEDWATER FLOW IS LESS TFAN 20%, THE OUTPUT
OF THE LOOP SPEED CONTROLLFA WILL NOT BE LIMITED,
BUT THE INPUT TO THE BASIC * PEEN CONTROLLER WILLBE LIMITED TO 28%.

REMOVAL OF THIS MALFUNCTION WILL A L!OW' THE OUTPUT
OF THE LOOP SPEED CONTROLLER TO RE' URN TO NORMAL.

CONTROL ROOM INDICATIONS:

RECIRC PUMP SPEED AND POWER
i

LOOP FLOWS, JET PUMP FLOWS, AND REACTOR POWER
j

B -- SIMULAR TO MALF. A.

REF: CWD 436
OP- 301
GEK 9507A

i

!

!

!
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RR10 RECIRC PUMP SPEED CONTROL FAILURE |

VARIABLE (0-1004 CONTROLLER OUT9UT)
1

A- - RR PP A SPEED CNTLR FAILS INTERLOCKS 8/P

B RR PP B SPEED ~CNTLR FAILS INTERLOCKS B/P-

TYPE: GENERIC, VARIABLE (0-1005. CONTROLLER OUTPUT)

CAUSE: ELECTRONIC FAILURE IN THE BASIC. SPEED CONTROLLER

PLANT
STATUS: 100% POWER

|

EFFECTS: A -- THE OUTPUT OF THE BASIC SPEED CONTROLLER WILL GO
TO THE INSTRUCTOR SPECIFIED VALUE. THE EFFECTS
WILL BE SIMILAR TO MALFUNCTION RR09, EXCEPT THAT !
NO LIMITS ARE PLACED ON THE RATE-OF-CHANGE OF THE ',

SPEED CONTROLLER OUTPUT. THERE IS'NO INDICATION
OF-THE VALUE OF THIS CONTROLLER OUTPUT, BUT ITS
EFFECTS ARE SEEN THROUGH THE SCOOP TUBE AND RECIRC
PUMP SPEED RESPONSE. i

THIS CONTROL SIGNAL FAILURE IS DOWNSTREAM OF THE
205 SPEED LIMITER. LOW FEE 0 WATER FLOW WILL NOT
CAUSE THE RECIRC MG TO RUNBACK IF THIS MALFUNCTION
IS ACTIVE.

'

REMOVAL OF THIS MALFUNCTION WILL RESTORE THE
CONTROLLER OUTPUT TO ITS NORMAL VALUC.

| CONTROL ROOM INDICATIONS:
t

RECIRC PUMP SPEED AND POWER

LOOP FLOWS, JET PUMP FLOWS, AND REACTOR POWER

8 -- SIMILAR TO MALF. A.
i

REF: CWD 436
x

OP 301
GEK 9507A

3

, . - - - . - - - ., , . - -n.., , ..
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RR11 RECIRC PUMP SCOOP TUBE LOCKUP

A- - RECIRC PUMP A SCOOP TUBE LOCKUP |

B - RECIRC PUMP B SCOOP TUBE LOCKUP i

TYPE: GENERIC
,

CAUSE: LOOSE CONNECTION ON RELAY 202-60-105. '

PLANT 5
STATUS: ANY

FCFECTS: A -+ THE SCOOP TUBE ON THE "A" RECIRC PUMP MG SET
WILL LOCK AT ITS PRESENT POSITION. THE RED LIGHT
WILL INDICATE LOCKUP. THE RECIRC PUMP WON'T RESPOND
TO ANY CHANGES IN THE SPEED CONTROL SIGNAL',
INCLUDING SPEED CONTROL MALFUNCTIONS. '

REMOVAL OF THIS MALFUNCTION WILL ALLOW THE SCOOP
TUBE LOCKUP RESET PUSHEUTTON TO RE-ENERGIZE THE
105 RELAY. THE RED LIGHT WILL GO OUT AND THE
SCOOP TUBE WILL GO TO'THE DEMANDED POSITION. !

WHILE THIS MALFUNCTION IS ACTIVE REMOTE FUNCTION
RRR01 MAY'BE USED TO MANUALLY INCREASE OR DECREASE
SCOOP TUBE POSITION.

CONTROL ROOM INDICATIONS: '

SCOOP TUBE LOCKUP INDICATING LAMP

LOOP SPEED CONTROLLER DEVIATION
I

ANNUNCIATORS:

RECIRC MG A CRP 904 A3
SCOOP TUBE LOCKUP (3-3)

8 -- SIMILAR TO MALF A

REF: CWD 432
,

OP 301
GEK 9507A !

,

i'

W
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l RR12 RECIRC PUMP RUNBACK FAILURE

A - RECIRC PUMP A RUNBACK FAILURE i

B - RECIRC PUMP B RUNBACK FAILURE
e

TYPE: GENERIC

CAUSE: WELDED 5-9 CONTACTS ON RELAY: 202-60-104 A OR B PREVENT-
ACTUATION OF THE 204 FLOW LIMITER. '

,;,

PLANT
STATUS: SHUTTING 00WN<

,

EFFECTS: A -- SPEED LIMITER 262-26A WILL BE CONTINUOUSLY BYPASSED..
IF FEEDWATER FLOW IS LESS THAN 205 OR-THE RECIRC
PUMP DISCHARGE VALVE IS NOT FULLY OPEN; THE LIMIT
OF 284 RECIRC PUMP SPEED WILL.BE INDICATED BUT NOT
ENFORCED. IF RECIRC PUMP SPEED IS ABOVE 282 WHEN
FEEDFl^W DECREASES BELOW 205, THE "B" RECIRC PUMP
MG WILL RUNBACK, BUT "A" WILL.'NOT, RESULTING IN

,

UNBALANCED LOOP FLOWS.
I

REMOVAL OF THIS MALFUNCTION WILL RESTORE NORMAL-
OPERATION OF THE RELAY CONTACTS. IF A LIMITING
CONDITION EXISTS, THE RECIRC PUMP-MG WILL RUNBACK.

CONTROL ROOM INDICATIONS:

RECIRC PUMP MG SPEEDS AND LOOP FLOWS

B -- SIMILAR TO MALF A

REF: CWD 435,436
OP 301

,.
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RR13 RECIRC JET PUMP FAILURE- I
'

:
! A - JET PUMP 1/2 RISER FAILURE

B - JCT PUMP 3/4 RISER FAILURE,

C - JET PUMP 5/6~ RISER FAILURE
1

0 - JET PUMP 7/8 RISER FAI'UREL

E - JET PUMP 9/10 RISER FAILURE
F - JET PUMP.11/12 RISER FAILURE
G - JET PUMP-13/14 RISER FAILURE

iH - JET PUMP 15/16 RISER FAILURE
-

E

J - JET PUMP '7/18 RISER FAILURE !

'

K - JET PUMP 19/20 RISER FAILURE
TYPE: GENERIC

1

CAUSE: BROKEN JET PUMP RIGER
i

PLANT
STATUS: 100% POWER

EFFECTS:
A -- THE JET PUMP RISER WILL BREAK COMPLETELY JUST

BELOW THE TOP ALLOWING.THE-ENTIRE RAMS HEAD i
ASSEMBLY TO BECOME UNATTACHED. RECIRCULATION 5

FLOW WILL DISCHARGG DIRECTLY INTOETHE DOWNCOMERREGION. .THE DISTRIBUTION OF LOOP "A" FLOW
WILL BE CHANGED CAUSING REDUCED FLOW.TO ALL

,

1OTHER LOOP A JET PUMPS. INDICATED FLOW IN '

JET PUMPS 1'AND 2 WILL DROP TO ZERO AND
INCREASE AS REVERSE FLOW OCCURS FROM THE LOWER
PLENUM UP INTO THE DOWNCJ'MER. '

CONTROL ROOM INDICATIONS: i,

JET PUMP FLOWS

REACTOR POWER
l

B-K SIMILAR TO MALF A'

REF: P&ID 29119,SH348
GEK 9577A

I
'

l'

\
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'RR14 ERRATIC RECIRC JET PUMP FLOW.

A JET PUMP 1 ERRATIC FLOW-

,

'

B JET PUMP: 2 ERRATIC FLOW-

C JET PUMP 3 ERRATIC FLOW-

i

JET PUMP 4 ERRATIC FLOW l0 -

E- JET PUMP 5 ERRATIC FLOW'-

F JET PUMP 6 ERRATIC FLOW'-

G JET PUMP 7 ERRATIC FLOW-
+

1

H JET PUMP -8 ERRATIC FLOW-
*

,

J JET PUMP ~ 9 ERRATIC FLOW-

.

K JET PUMP 10 ERRATIC' FLOW-

,

L JET PUMP 11 ERRATIC FLOW-
"

M JET PUMP 12 ERRATIC FLOW-

N JET PUMP 13 ERRATIC FLOW-

,

P - JET PUMP 14 ERRATIC FLOW
,

Q JET PUMP 15 ERRATIC FLOW-
'

R - JET PUMP 16 ERRATIC FLOW

S - JET PUNP 17 ERRATIC FLOW
t

T - JET PUMP 18 ERRATIC FLOW )
U - JET PUMP 19 ERRATIC FLOW

V - JET PUMP 20 ERRATIC FLOW' I

TYPE: GENERIC

CAUSE: LOOSE HOLDDOWN BOLT

PLANT
STATUS: 1005 POWER

I

EFFECTS: A -- THE RAMS HEAD INLET TO THE JET PUMP MIXER
SECTION WILL BECOME LOOSE CAUSING IT TO.
CHANGE ITS ORIENTATION. THE MISDIRECTED
FLOW WILL CAUSE RANDOM OSCILLATION ABOUT THE
NORMAL VALUE FOR' JET PUMP FLOW. NO SIGNIFICANT |

i |
i

, . . . _ , . . . . . , _ , . . . . . , . . . . , , . . _ _ , . . . _ . . _. ,._. .
.
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;

EFFECTS WILL BE SEEN IN OVERALL LOOP FLOW-OR' i
'CORE FLOW.
'

CONTROL ROOM INDICATIONS:
,

JET PUMP FLOWS

B-V SIMILAR TO MALF. A

- REF: P&ID 29119,SH348 !
GEK 9577A !
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RR15 REACTOR VESSEL HEAD VENT LEAK |

VARIABLE (100% * COMPLETE BREAK)

- REACTOR VESSEL HEAD YENT LEAK -

TYPE: VARIABLE (100% = COMPLETE BREAK)

CAUSE: PIPING FAILURE ON THE REACTOR SIDE OF CONDENSING
h CHAMBER 11 (1" PIPE BREAK).

.

PLANT
STATUS: 1005 POWER

EFFECTS: THE CONDENSING CHAMBER WILL.DEPRESSURIZE THE
,

REFERENCE LEG OF THE WIDE RANGE FLOODUP GEMAC !

y LEVEL INSTRUMENT. INDICATED LEVEL WILL FAIL
COMPLETELY UPSCALE.'

,

STEAM FROM THE VESSEL DOME WILL ESCAPE INTO THE
DRYWELL DOME AREA ABOVE THE. REFUELING-BELLOWS.

THIS AREA WILL PRESSURIZE AND: BLOW STEAM INTO4

THE REST OF DRYWELL WITH RESULTS SIMILAR TO
OTHER SMALL STEAM LEAKS.

IF THIS MALFUNCTION IS ACTIVATED WITH NO REACTOR
'

PRESSURE, NO EFFECTS WILL BE SEEN UNTIL PRESSURE *

IS RAISED.
.

;

: ACTIVATION AT SMALL SEVERITIES OR WITH LOW REACTOR
PRESSURE WILL PRODUCE HIGHER THAN NORMAL- LEVEL INDICATION "

BUT MAY NOT CAUSE THE INSTRUMENT TO FAIL FULLY
UPSCALE. i

! CONTROL ROOM INDICATIONS: I

WIDE RANGE FLOODUP LEVEL INDICATION

REF: P&ID 29119,SH348
CWD 500g

,

n
..-

o
|
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!RR16 RECIRC LOOP BREAK

- l
VARIABLE (1004 = COMPLETE PIPE BREAK)

A - RECIRC. LOOP A BREAK

B RECIRC LOOP B BREAK

TYPE: GENERIC, VARIABLE (100% a COMPLETE PIPE BREAK)

CAUSE: PIPE FAILURE UPSTREAM OF THE'RECIRC PUMP SUCTION VALVE |

PLANT
STATUS: 1004 POWER

EFFECTS: A -- THE SUDDEN FAILURE OF THE RECIRC LOOP PIPING WILL - I
ALLOW WATER TO FLOW INTO THE DRYWELL FROM BOTH SIDES t '

OF THE BREAK. WATER -WILL- FLASH TO STEAM, J
PRESSURIZING THE DRYWELL TO A PEAK PRESSURE OF LESS '

THAN ABOUT 42 PSIG IN ABOUT 4-5 SECONDS. CORE POWER i
;

WILL DECREASE IMMEDIATELY DUE TO VOID FORMATION AND 1
THE REACTOR WILL SCRAM ON HIGH DRYWELL PRESSURE IN I

LESS THAN ONE SECOND.

IND2CATED LOW LOW WATER LEVEL WILL OCCUR IN ABOUT ;

4 SECONDS AND THE MSIV'S WILL ISOLATE. ALL ECCS ' ;
SYSTEMS WILL FUNCTION'TO MAINTAIN CORE COOLING.

e

THE STEAM IN THE DRYWELL WILL DISPLACE ALL
NON-CONDENSIBLE GASES INTO THE TORUS AND THE
CONDENSATION OF STEAM WILL RAISE SUPPRESSION POOL

|
WATER TEMPERATURE TO ABOUT 100 DEG. VESSEL PRESSURE

iWILL REMAIN-NEAR NORMAL FOR ABOUT 4-5 SEC. DURING l

THE INITIAL PHASE =OF BLOWDOWN. AS VESSEL BLOWDOWN
SLOWS THE DRYWELL PRESSURE WILL APPROACH TORUS
PRESSURE AT ABOUT 25 PSIG IN ABOUT 30-40 SECONDS.
AS THE. STEAM CONDENSES, BOTH PRESSURES
WILL DECREASE TO A MINIMUM OF ABOUT 8-10 PSIG IN
ABOUT 30 MINUTES.

WATER LEVEL WILL RECOVER AND STABILIZE AT OR ABOVE
2/3 CORE COVERAGE ABOUT 90-100 SECONDS . INTO -THE
ACCIDENT DEPENDING ON INJECTION COMBINATIONS AND j
FLOW RATES.

ACTUATION OF THIS MALFUNCTION AT SMALL SEVERITY OR !
LOW REACTOR PRESSURE WILL PRODUCE SUBSTANTIALLY "

DIFFERENT RESULTS. WITH NO PRESSURE, THE VESSEL i

SHOULD TAKE 2-3 MINUTES TO DRAIN ALL THE WATER ABOVE
THE JET PUMP RISERS AND IN THE DOWNCOMER AND ONLY- !

,

MINOR EFFECTS IF ANY, SHOULD BE SEEN ON DRYWELL '

PRESSURE.
?

!- I

3

~ . . . _ . , . . _ . , , , . . , . . _ . . _ , _ . _..-_ , _ _ _ . _ . _ . _ , . . _ , _ . , _ _ _ _ . . , _ . . . . - _ , . . . _ . .
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CONTROL ROOM INDICATIONS:
'

t

DRYWELL/ TORUS PRESSURE / TEMPERATURE
i

REACTOR LEVEL / PRESSURE

ANNUNCIATORS:

DRYWELL HI PRESSURE ,

CRP 903 A1 '
(2-3)

DRYWELL PRESS HIGH
CRP 904 A2
(4-1) i

PRIMARY CONTAINMENT
'

HIGH PRESSURE CRP 905 A2
(3-3)

B -- SIMILAR TO MALF. A.
REF: P&ID 29119,SH248

OP 506
FSAR CH 5 & 6

>

f

|

..

1

1

'

-
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RR17
LOSS OF:RECISC MG SET-DRIVE MOTOR BKR CONTROL PWR

A - RECIRC-MG A LOSS OF CONTROL POWER

B - RECIRC MG B LOSS OF CCNTROL POWER-
.

.

TYPE: GENERIC

CAUSE:- BLOWN FUSES-IN THE 125 VDC CONTROL 1 POWER SUPPLY.-
PLANT-,

STATUS: 100% POWER'

i
EFFECTS:

A -- THE DRIVE = MOTOR BREAKER INDICATING LIGHTS WILLLGO' IOUT. THE MG SET WILL CONTINUE TO RUN,. INDICATING l

NORMAL MOTOR AMPS. THE BREAKER WILL NOT RESPOND TO l
at.Y- CONTROL SIGNALS EITHER. MANUAL- OR ' AUTOMATIC. j

i
IF MALFUNCTIbh '<RO1 IS ACTIVATED ~ CONCURRENTLY WITHi ~

THIS 1 MALFUN0i ION , .THE OVERCURRENT . CONDITION WILL
TRIP THE 4KV BUS. THE LOCKOUT DEVICE WILL ACTUATE. !

q

NORMALLY, BUT -THE DRIVE MOTOR BREAKER WILL NOT TRIP.-

REMOVAL OF THIS MALFUNCTION- WILL RESTORE
,

CONTROL POWER.

CONTROL ROOM INDICATIONS:
1"

MG MOTOR BREAKER STATUS LIGHTS '

!B -- SIMILAR TO MALF. A
REF: CWD 430 j

OP- 301 !

,.

!
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RR18 RPV' INSTRUMENT LINE BREAK (REFERENCE TAP)
e 1

K VAR 7ABLE (100% = COMPLETE-BREAK) i

A' - RPV: INST REFERENCE TAP A BREAK

B - RPV INST REFERENCE TAP,B BREAK

L TYPE: GENERIC,-VARIABLE (1005 : COMPLETE BREAK) |p .

CAUSE: PIPE FAILURE AT THE TEE-CONNECTING THE REACTOR VESSEL TO'
'

THE CONDENSING CHAMBERS.(1 1/2" PIPE) *

1

'

PLANT
STATUS: 100%., POWER *

EFFECTS: A -- PRESSURE IN CONDENSING CHAMBERS 12A AND: 13A- WILL' BE
~

;

VENTED TO THE CONTAINMENT. THE COLD REFERENCE LEG
BELOW ~13A WILL NOT. FLASH. BUT ALL LEVEL AND PRESSURE

_ |
INSTRUMENTS WILL RESPOND TO,THE: REDUCED-REFERENCE:
PRESSURE.- THE HOT-REFERENCE: LEG BELOW~12ALWILLu |
FLASH, BUT THE AUXILIARY HEAD CHAMBER WILLEKEEP'IT i

FULL. FLOW WILL ALSO OCCUR FROM 'THE 1 VARI ABLE : LEG
INTO THE 12A CONDENSING: CHAMPER WHICH WILL AFFECT I
THE INSTRUMENTS WHICH SENSE- THE PRESSUREJ AT .I
PENETRATION N-15A. . PRESSURES IN THE REFERENCE LEG I

PIPING AND IN.THE VARIABLE. LEG PIPING WILL STABILIZE ;

JUST HIGHER THAN CONTAINMENT PRESSURE AS THE REACTOR
WATER BLOWS THROUGH THE VARIABLE; LEG: PIPING. ALL jAFFECTED LEVEL INSTRUMENTSi WILL INDICATE FULLY-.

|-UPSCALE, EXCEPT-THE WIDE RANGE:''FLOODUP" GEMAC
WHICH WILL' INDICATE FULLY DOWNSCALE;

STEAM WILL ALSO LEAK-FROM-THE REACTOR SIDE OF THE
BREAK. THE CONTAINMENT WILL RESPOND =AS' DESCRIBED l'
FOR A SMALL STEAM LEAK. |

THE EFFECTS FOR. INTERMEDIATE SEVERITIES n WILL BE.
SIMILAR,. EXCEPT THAT THE PRESSURE DISTURBANCE'IN THE

H
,

VARIABLE-LEG PIPING WILL NOT BE:AS SEVERE.

IF- THE REACTOR VESSEL . PRESSURE IS. LESS THAN
CONTAINMENT PRESSURE,; NO EFFECTS WILL BE SEEN FROil

,

;THIS MALFUNCTION UNTIL" THE REACTOR IS' HEATED UP.

IF REACiOR LEVEL.IS ABOVE THE REFERENCE' TAP, WATER
WILL LEAK TO THE CONTAINMENT.

,

CONTROL ROOM INDICATIONS:
,

ALL~ CHANNEL "A" AND "C" LEVEL AND PRESSURE INDICATIONS-

REACTOR FEED PUMPS TRIP i'
,

V,

- ._ -- - . - _ _ _. _ . - -
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ANNUNCIATORS:
}
,

REACTOR-PRESS CRP'903 A1,

iLOW .(1-4)
i,

.

RPV TURBINE TRIP A CRP 905_A-2
<

HI WATER LEVEL (8-1) '

h? ACTOR- .. CRP 9051 A-2:HI/'O LEVEL' (2-1)- i
-

HI RX h R Lvl CRP,905 A-3-
FEED PUMP TRIP (4-1)-
LOGIC ACTUATED

I

B -- EFFECTS SIMILARLTO MALF. A EXCEPT THE WIDE RANGE i

FLOOD-UP LEVEL INDICATOR WILL NOT BE AFFECTED.
REF:- P&ID' 29119,SH348

CWD 505,780,661

,
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RR19- RPV INSTRUMENT LINE' BREAK.(VARIABLE TAP) |

VARIABLE-(100% = COMPLETE ~ BREAK).

A - RYP INST VARIABLE' TAP.A BREAK- 1

B - RVP. INST VARIABLE TAP B BREAK
l

TYPE:- LGENERIC, VARIABLE.(100% COMPLETE BREAK)-

CAUSE: PIPE FAILURE AT THE REACTOR . VESSEL' PENETRATION '(2*." PIPE) . -
)LPLANT'

STATUS: 1004 POWER
'

EFFECTS: A -- THE BREAK'WILL ALLOW'ALL'OF THE4 VARIABLE: LEG PIPING <

TO - DEPRESSURIZE.. STEAM PRESSURE: WILL FORCE' THE d

WATER OUT OF- THE ' VARIABLE ' LEG BELOW CONDENSING:
CHAMBER. 12A. THE REFERENCE LEG PRESSURE WILL
DECREASE TO SOME.VALUE JUST< HIGHER THAN CONTAINMENT .
PRESSURE AS : STEAM BLOWS THROUGH. THE CONDENSING'
CHAMBER.- :THE PRESSURE! SENSED- FROM: CONDENSING I

CHAMBER '13A 'WILL ALSO. DECREASE TO ABOUT THE SAME
VALUE. ALL AFFECTED LEVEL INSTRUMENTS WILL '. INDICATE ' '

FULLY DOWNSCALE. r

WATER WILL ALSO LEAK FROM--THE-REACTOR' SIDE OFoTHE. 1
BREAK. THE. CONTAINMENT WILL. RESPOND AS DESCRIBED
FOR A4 SMALL -' LEAK ' 1 HOWEVER DIVISION IJSYSTEMS=WILL-,

SEE THE LOW' LEVEL AND' RESPONDj ACCORDINGLY..
,

THE EFFECTS FOR- INTERMEDIATE 'SEVERITIESHWILL BE !.

SIMILAR EXCEPT THAT-THE PRESSURE DISTURBANCE IN THE I

REFERENCE LEG PIPING - WILL NOT ' BE AS SEVERE.: FOR
'

SMALL SEVERITIES THE 12A VARIABLE LEG MAY' NOT DRAIN,

'

COMPLETELY,: ESPECIALLY IF THE REACTOR VESSEL 1IS NOT
PRESSURIZED.

IF THE REACTOR LEVEL IS ABOVE THE REFERENCE LEG ' ,
?

PENETRATION. THE L LEAK: WL STILL; PRODUCE A LOWER. '

PRESSURE' IN 'THE' VARIABLE -LEG. LEVEL
INSTRUMENTS WHICH--SHOULD BE| INDICATING FULLY UPSCALE .-WILL STILL INDICATE FULLY DOWNSCALE. '|

,,

L
,

1

CONTROL ROOM INDICATIONS:- '

L ALL CHANNEL "A" AND "C" LEVEL AND PRESSURE-INDICATIONS
: i

REACTOR SCRAM (CHANNELS "A" & "B" TRIP)
'

DRYWELL COOLERS TRIP

EMERGENCY DIESEL GENERATOR STARTS 1&
v

6., _ . . . . - - . - - , - - . - - . .. . - . - - -.4 .._ - , - -
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j

GAS TURBINE GENERATOR STARTS
~

MAIN GENERATOR LOCKOUT-
4

.FWCI' INITIATES

ATWS INITIATES AFTER'9 SECOND TIME DELAY-
s

'

ANNUNCIATORS:

REACTOR CRP 905 A-2
HI/LO' LEVEL ( 2- 1 ).

REACTOR VESSEL CRP 905 A-2
~

LO WATER LEVEL (5-3) -t

REACTOR. CHANNEL'"A"' CRP 905 A-2'-

. SCRAM- (8-3)'

TURBINE GENERATOR -CRP 905LA 2.
LOAD REJECTION (3-4)
ATWS-RPT TRIP CRP-905-A-3 oDIVISION I ( .1 - 1 )

REACTOR-VESSEL CHANNEL A: CRP 905 - A- 1
LO LO WATER LEVEL- (1-2)'
REACTOR VESSEL CHANNEL B CRP 905 A-1 ~ .!

(2-2)~ '

.ECCS' CRP 903 A-2 "

LOW-LOW WATER LEVEL (7-4) *

B -- SIMILAR'TO MALF. .A EXCEPT THE. WIDE RANGE FLOOD-UP f
LEVEL INDICATION,IS NOT AFFECTED.

.

-

'.REF: P&ID 29119,SH348
CWD 740,232 ^

'
:

'
,

S
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RR20 - RPV INSTRUMENT LINE BREAK (CALIBRATED J.P.)>

|-

p, VARI A'JLE (100X= COMPLETE BREAK) - I
. ||~ .

A CALIB JP 6 INST LINE BREAK- '

|
B - CALIB JP 16' INST"LINE BREAK-

6 TYPE: GENERIC, VARIABLE (1005: COMPLETE BREAK) ! :
,

CAUSE: FAILURE OF THE' CALIBRATED' JET 1 PUMP HIGH PRESSURE
SIDE INSTRUMENTEPIPING INSIDE THE DRYWELL' !

PLANT 4
STATUS: 100% POWER "

EFFECTS: A -- THE BREAK WILL ALLOW ALL OF THE HIGH PRESSURE
SIDE INSTRUMENT PIPING TO,DEPRESSURIZE. DINDICATED
CALIBRATED JET PUMP FLOW WILL FAIL: UPSCALE. i

SINCE THIS LINE ALSO-SERVES AS THE REFERENCE LEG-

FOR.THE WIDE. RANGE YARWAY'AND WIDE RANGELACCIDENT *

GEMAC LEVEL TRANSMITTERS-|THEY-WILLLFAIL-DOWNSCALE i
ALSO. 'NO OTHER EFFECTS WILL BE OBSERVED UNLESS '

ATTEMPTING TO INITI ATE: CONTAINMENT ' COOLING.: WITH
W.R. YARWAY INDICATING-LESS'THAN 2/3' CORE HEIGHT,. ;

-- CONTAINMENT COOLING'CAN NOT1BE PERFORMED ON THE 2

AFFECTED SIDE.DURING.AN: ACCIDENT,.UNLESS THE-
-

j

CONTAINMENT SPRAY SECOND KEYtIS IN MANUAL OVERRIDE. ;

WATER WILL ALSO. LEAK-FROM-THE REACTOR SIDE ~OF THE !
r

1
"

BREAK. THE CONTAINMENT WILL RESPOND.TO.A1SMALL. '
'

BREAK.

CONTROL ROOM INDICATIONS:
1

CALIBRATED JET PUMP FLOW
.

?

REACTOR LEVEL INDICATOR 263-106A [
REACTOR LEVEL RECORDER 263-113

m B -- SIMILAR'TO MALF A.

REF: P&ID 29119,SH348-
[ CWD 497

VW ~

l

1

4
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RR21 RPV:N.R. YARWAY-' LEVEL TRANSMITTER FAILURE j
d

VARIABLE-(0-1005 TRANSMITTER OUTPUT) J

NR=YARWAY A TRANSMITTER; FAILURE-A .

.B - NR : YNS:W' B TRANSMITTER FAILURE 1

1
TYPE: GENERIC, VARIABLE (0-1005 TRANSMITTER OUTPUT)

y

CAUSE: MECHANICAL FA'. LURE OF TRANSMITTER
1

PLANT. '

STATUS: ANY <

j|<

EFFECTS: A-.-- THE TRANSMITTER OUTPUT WILL'GO-.TO THE INSTRUCTOR' -)SPECIFIED VALUE. IF INDICATED-- LEVEL EXCEEDS '+48 t ,

"INCHES THE LISTED ANNUNCIATORS:WILL ACTUATE BUT NO-
,

OTHER' EVENTS'WILL OCCUR.

R E M O V A L' L O F THIS MALFUNCTION WILL - RESTORE ' NORMAL ,
\. . .

_

i

OPERATION:OF THE-' TRANSMITTER. .

CONTROL. ROOM. INDICATIONS:

REACTOR LEVEL INSTRUMENT 263-100A-
<

ANNUNCIATORS:-
t

RPV TURBINE TRIP A CRP 905-A-2
~

HI WATER LEVEL (8-1) %
>

HI RX'WTR LYL CRP 905 A-3'
FEED PUMP TRIP '(4-1) !

-

LOGIC' ACTUATED
. - i

B'-- SIMILAR TO MALF. A. IF BOTH ARE ACTIVATED
SIMULTANEOUSLY 'THE TURBINE- WILL . TRIP , . BUT' '

THE. REACTOR FEEDPUMPS WILL NOT. *

REF: P&ID 29119,SH348
CWD * 664,

q
|

l

|

1
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RR22 RPV N.R. ROSEMONT= LEVEL TRANSMITTER FAILURE

| VARIABLE (0-1004 TRANSMITTER OUTPUT)-- ;

J AL - NR ROSEMONT A TRANSMITTER FAILURE

iB. NR ROSEMONT B Tr(ANSMITTER FAILURE

C - NR ROSEMONT C'*iRANSMITTER, FAILURE
,

D. - NR ROSEMONT D' TRANSMITTER FAILURE.
,

TYPE: GENERIC, VARIABLE (0-1004 TRANSMITTER. OUTPUT)'

. CAUSE: ' MECHANICAL FAILURE OF TRANSMITTERi )

PLANT
STATUS: ANY

- EFFECTS: A:L---THE TRANSMITTER OUTPUT WI'L GO TO THE INSTRUCTOR.L
SPECIFIED'VALUE. IF'THE INDICATED LEVEL DECREASES _

,

B2 LOW'-48" FOR MORE'THAN 9 SECONDS ATWS' CHANNEL "A"
WILL TRIP +BUT'NO PROTECTIVE. ACTION WILL OCCUR.

REMOVAL OF THIS MALFUNCTION WILL RESTORE NORMAL-
OPERATION- OF THE : TRANSMITTER. '

CONTROL ROOM INDICATIONS:

ATWS PANEL LEVEL INDICATION

ANNUNCIATORS: '

ATWS-RPT TRIP .CRP 905 A-3
DIVISION 1 (1-1)'

1

. 1

(ANNUNCIATOR WILL ONLY COME IN IF MALFUNCTION "A"
AND "C" ARE ENTERED TOGETHER TO'CAUSE A' DIVISION

- '

-1 TRIP.)

B-D- SIMILAR TO MALF. A. EXCEPT B AND D.CAUSE' DIVISION
2 THIP..

REF: P&ID 29119,SH348'
CWD 428~

1,

L- '-
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RR23. RPV N.R. GEMAC LEVEL TRANSMITTER DRIFT

VARIABLE (0-100% =. 0" - 60")
A- - NR GEMAC A TRANSMITTER DRIFT

,

B - NR'GEMAC B: TRANSMITTER DRIFT

TYPE:. GENERIC, VARIABLE (0-100% = (-60)-.- 60") :

- CAUSE: TRANSMITTER MISALIGNMENT v-s

PLANT . |'

STATUS: ANY--

EFFECTS: A - THE INSTRUCTOR SPECIFIED VALUE WILL BE ADDED O THE |
NORMAL TRANSMITTER OUTPUT. AT. 0% OR '100% SEVERITY , -
THE INDICATED LEVEL ~WILL FAIL COMPLETELY DOWNSCALE
OR UPSCALE, RESPECTIVELY. AT- 50% SEVERITY, NO?
DEVIATION ,FROM NORMAL WILL BE SEEN. #

i

IF CHANNEL "A"'IS SELECTED THE REACTOR WATER LEVEL ,

CONTROL SYSTEM WILL ATTEMPT TO RESTORE.LEVELETO
.

'
-

NORMAL, BUT IT_ WILL CONTROL AT AN ABNORMAL-ACTUAL i
LEVEL EQUAL TO THE DRIFT.-,

IF RECORDED LEVEL INCREASES ABOVE. 40 INCHES ORi h
DECREASES BELOW 20 INCHES.THE HI/LO ANNUNCI ATOR WILL.- 1

ACTUATE. s-

!
IF CHANNEL "B"'IS SELECTED FOR; LEVEL'CONTROC,dONLY i
THE LEVEL INDICATION ~WILL BE AFFECTED 7

REMOVAL OF THIS MALFUNCTION WILL ' RESTORE' NORMAL )i

OPERATION OF THE. TRANSMITTER. a

CONTROL ROOM INDICATION:
'

t

-

,

REACTOR LEVEL INDICATOR 640-29A

REACTOR LEVEL RECORDER 640-26

ANNUNCIATORS:

-REACTOR CRP 905 A-2
HI/LO LEVEL ( 2- 1, )-

i

B -- SIMILAR TO MALF. A.
,

;REF: P&ID 29119,SH348
>

CWD 661
$

.

'

.h.

!
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RR24~ RPV' W.R.cYARWAY LEVEL TRANS|iITTER FAILURE -

VARIABLE"(0-1002 TRANSMITTER OUTPUT),

L !

-A - WR YARWAY A-TRANSMITTER-FAILURE

B , WR 'YARWAY B' TRANSMITTER = FAIL';RE

TYPE: GENERIC, VARIABLE:(0-1002 TRANSMTYTER OUTPUT).

CAUSE: MECHANICAL FAILURE OF TRANSMT.TTER

PLANT
'

STATUS: ANY

EFFECTS: A --'THE' TRANSMITTER. OUTPUT. SIGNAL WILL GO TO'THE "
.

INSTRUCTOR.SPECIFIED VALUE. NO OTHER. EFFECTS'WILL !
,

BE-OBSERVED UNLESS~

ATTEMPTING TO INITI ATE | CONTAINMENT ' COOLING. IF
4

INDICATED LEVF.L' IS- LESS THAN 2/3' CORE HEIGHT.
CONTAINMENT COOLING-WILL NOT BE PERMISSABLE IN~THE
'A LOOP UNLESS THE CONTAINMENT SPRAY SECOND KEY IS
IN THE MANUAL OVERRIDE POSITION.

REMOVAL OF THIS MALFUNCTION WILL' RESTORE NORMAL
OPERATION'Or THE TRANSMITTER.

CONTROL ROOM' INDICATIONS:

REACTOR LEVEL INDICATOR 263-106A

B -- SIMILAR TO MALF. A EXCEPT'9 AFFECTS THE B' LOOP
CONTAINMENT COOLING INTERLOCK..

s

REF: P&ID 29119,SH348 h

CWD 505,760 '

.

.
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RR25
RPV-W.R. ACCIDENT GEMAC LEVEL: TRANSMITTER' FAILURE--

; VARIABLE,(0-1004-TRANSMITTER OUTPUT)-

- WR ACCIDENT.GEMAC-TRANSMITTER-FAILURE -

TYPE:.
VARIABLE (0 100% TRANS'MITTER OUTPUT)

,

CAUSE:
~

MECHANICAL FAILURE OF TRANSMITTER
'

' P L ANT-
STATUS: ANY

'

iEFFECTS:
THE' OUTPUT.-SIGNAL FROM LT 112 WILL GO TO THE INSTRUCTOR

-1

SPECIFIED VALUE...fRECORDED LEVEL WILL RESPOND BUT'NO
I

OTHER EFFECTS WILL:BE.SEEN.

OF.THE TRANSMITTER. REMOVAL-OF THIS MALFUNCTION WILL RESTORE NORMAL OPERATION:
.

- CONTROL ROOM INDICATIONS:

REACTOR LEVEL' RECORDER 263-113
s.

REF: P&ID 29119,SH348- >,

CWD 500

' . (
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.RR26 RPV.W.R..FLOObuP GEMAC. LEVEL. TRANSMITTER FAILURE-

VARIABLE.~(0-100N' TRANSMITTER. OUTPUT)

- WR'FLOODUP GEMAC= TRANSMITTER FAILURE
'

TYPE: VARIABLE.-(0-100s TRANSMITTER OUTPUT).

CAUSE: MECHANICALLFAILUREJOF TRANSMITTER

PLANT,

. STATUS:. -ANY
'

EFFECTS: THE OUTPUT: SIGNAL FROM LT'61 WILL GO TO THE INSTRUCTOR.
,

SPECIFIED VALUE. INDICATEDLLEVEL WILL. RESPOND BUT.NO ,

'OTHER EFFECT WILL BE SEEN.
i

REMOVAL OF THIS MALFUNCTION WILL RESTORE. NORMAL- OPERATION
OF'THE TRANSMITTER..

CONTROL ROOM INDICATIONS:

REACTOR LEVEL INDICATOR- 263-1'01'
,

REF: P&ID 29119,SH348
CWD 500

. 4
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RWO1 ROD' WORTH MINIMIZER; FAILS TO APPLY BLOCKS' '
!

1+

- RWM FAILS TO BLOCK ROD MOTION-

TYPE: SPECIFIC"
1

CAUSE: RWM PROGRAM FAILS

PLANT
.

STATUS:- BELOW THE LOW POWER: SET POINT 11
.

|
EFFECTS: . WHEN A ROD MOVEMENT OUTSIDE- THE LOADED SEQUENCE IS:MADE,. I

THE RWM WILL NOT INFORCE THE ROD BLOCKS (IN OR OUT)'WHICH I
SHOULD~BE APPLIED.

'

l

THE ROD WORTH MINIMIZER ROD BLOCK ANNUNCI ATOR WILL ALARM i
AND -THE OPERATOR DISPLAY. WILL, SHOW THE: ERROR, 'BUT THE -

]-BLOCK WILL'NOT'BE APPLIED.-
|

REMOVAL ~ OF THIS' MALFUNCTION' WILL. ALLOW THE RWM: TO
FUNCTION NORMALLY, AND WILL APPLY /ANY BLOCK WHICHL SHOULD
BE ACTIVE.

ANNUNCIATORS:'
,

RWM CRP 905'A-1' +

ROD BLOCK .(1-1)
REF: RWM TECH MANUAL

.

1

1

.

p

:

4

I

i 1
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.
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RWO2- ROD WORTH MINIMIZER-ROD WITHDRAWAL AND INSERT--BLOCK

- RWM ROD-WITHDRAWAL AND INSERT ~ BLOCK
.

TYPE:- . SPECIFIC
'.s|
1CAUSE:- .RWM MALFUNCT. ION J

PLANT.
STATUS: BELOW THE' LOW POWER; SET POINT l
EFFECTS: 'THE,R'OD WORTH. MIN'IMIZER<WILL GENERATE A ROD ~ WITHDRAWAL"

'

AND INSERT BLOCK. THE BLOCK WILL PREVENT ANY RODS FROM o
BE.ING MOVED. BYPASSING THE' ' RWM - FROM '- THE .' OPERA TORS |
DISPLAY WILL ALLOW = NORMAL. ROD MOVEMENT.. '

REMOVAL OF THIS MALFUNCTION WILL ALLOW THE ROD MOTION.
TO RETURN TO NORMAL.

ANNdNCIATORS:
.

.

l1NONE
>

,

REF: RWM TECH MANUAL

i
.

h

~!

!

4
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| RWO3 ROD' WORTH MINIMIZER CRITICAL SELF-TEST FAILURE

- RWM C.I.TICAL SELF-TEST FAILUREi

TYPE: SPECIFIC

CAUSE: FEED FLOW / STEAM' FLOW SIGNAL OUT OF SPEC ~
,

PLANT-
STATUS: ~ANY

~ EFFECTS: THE RWM WILLESEE POWER AS BOTH ABOVE AND-BELOW~THE LOW--

POWER SETPOINT,- WHICH WILL CAUSE A CRITICAL SELF-TEST-
FAILURE.- THIS WILL GENERATE A RWK OLOCK, PREVENTING

lNORMAL ROD MOVEMENT. |

. 1

PRESSING ' MESSAGE-ON THE. RWM DISPLAY - WILL DISPLAY- '

" CRITICAL SELF-TEST FAILURE.'"'
'

~

BYPASSING THE RWM WITH THE =KEYLOCK SWITCH ON- THE'
OPERATORS' DISPLAY-WILL REMOVE THE RWM BLOCK'AND ALLOW
NORMAL' ROD' MOVEMENT.

REMOVAL OF THIS MALFUNCTION WILL RESTORE THE: POWER LEVEL - 1
SETPOINT INFORMATION TO NORMAL, AND:AFTER ONE SELF-TEST l

CYCLE, THE.RWM: BLOCK WILL BE REMOVED. l

|
ANNUNCIATOR:. 1

1

RWM 905 A1(1-1)'- <

EROD' BLOCK' '

REF: RWM TECH' MANUAL
l

u

,

|
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SC01' TBSCCW PUMP TRIP *

.

A - TBSCCW PUMP A TRIP

B - TBSCCW PUMP.B TRIP ~'

t TYPE: ' GENERIC
'

CAUSE: ' ACTUATION OF OVERLOAD TRIP ~ RELAY

PLANT r

STATUS: 1004

EFFECTS: A ---TESCCW PUMP A-WILL TRIP' CAUSING THE TBSCCW SYSTEM
FLOW AND PRESSURE 1TO DECREASE. FLOW WILL BE LOST -

TO THE1FOLLOWING COMPONENTS:

- STATION AIR COMPRESSOR .

- INSTRUMENT AIR COMPRESSOR' ,

,

-LCONDS PUMP MOTORS THRUST BEARINGS

- CONDS PUMP SPACE COOLERS

CONDS BSTR PUMPS: BEARING. OIL COOLERS
t,

- REACTOR FEED PUMPS < OIL COOLERS '

L

L --SHUTDOWN COOLING. PUMPS SPACE COOLER
.;
,

--CORE SPRAY PUMPS SPACE' COOLER- .i,
p 1,

- CRD PUMPS SPACE COOLERS

- CRD PUMPS
L

- RWCU PUMPS SPACE COOLERS -

- RECIRC MG' SETS SPACE COOLERS '

A'

- RBCCW PUMPS SPACE COOLERS ~
g

- DIESEL GEN SPACE-COOLERS- '

- REACTOR FEED PUMPS SPACE COOLERS I

| STEAM TUNNEL SPACE COOLERS ->

- A/C UNITS HVAC-1.& HVAC-2
~

'

DEPENDING ON THE PLANT STATUS AND-THE EQUIPMENT ~IN
OPERATION, THE ASSOCIATED TEMPERATURES OF THE ABOVE
COMPONENTS WILL. INCREASE.' '

,, ,

'
.. . . ~ . . . ._. 1 -- _ _ _ -. . - . .E .,
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SC01,

i-
7

ANNUNCIATORS: 1*

SECONDARY' COOLING.WTR-PMP A CRP 906-A2-2
OR B TRIP'. (9-5) !

- !

' SECONDARY COOLING WTR PUUMPS. CRP'916 A2-20 '
,

DISCHARGE' PRESS LOW . (9-6) !

IF TBSCCW' PUMP B IS IMMEDIATELY, STARTED,J TBSCCW PRESSURE:
AND FLOW WILL RETURN TO NOMAL AND'THE TEMPERATURES OF I

THE ' ABOVE COMPONENTS WILL! NOT BE AFFECTED.
.

IF~TBSCCW SYSTEM PRESSURELAND FLOW ARE HOT RETURNED TO.
NORMAL, THE1 MAJOR EFFECTS.WILL BE:

,,

- STATIONLAND. INSTRUMENT AIR COMPRESSORS- a
LTRIP DUE TO HIGH TEMPERATURE- '

- HIGH TEMPERATURE 0N THOSE COMPONENTS k1

SUPPLIED WITH-SPACE COOLER AND/OR LUBE
'

OIL COOLERS WHICH RECEIVE COOLING FROM TBSCCW
i

B - 'SIMILAR TO MALF ALEXCEPT TBSCCW PUMP B'IS THE
AFFECTED COMPONENT.

.

MALFUNCTION REMOVAL AND0 RESET OF THE OVERCURRENT
DEVICE WITH REMOTE' FUNCTION EDR17 WILL RETURN THE PUMP l

TO' NORMAL. '

REF: P&ID '26011,

| CWD'S SH 155 & 156
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SCO2L TBSCCW HX TUBE LEAK-

i

VARIABLE (1005 :.500 GPM)
'

A -:TBSCCW HX A TUBE LEAK
.n

'B - TBSCCW'HX B TUBE LEAK-

TYPE: GENERIC, VARIABLE (100% = 500 GPM) j

' [
CAUSE: . TUBE FAILURE

'

PLANT
STATUSI 100% POWER I

EFFECTS: A -- THIS' MALFUNCTION WILL NORMALLY RESULT IN LEAKAGE'OUT.
OF THE TBSCCW- SYSTEM AND INTO THE SERVICE WATER
SYSTEM. ;

IF THE-TBSCCW SYSTEM IS SHUTDOWN AND THE' SERVICE
WATER SYSTEM ~IS IN OPERATION, THE LEAKAGE'WILL BE
INTO THE TBSCCW SYSTEM.

.

ANY LEAKAGE.INTO.THE~TBSCCW SYSTEM WILL-CAUSE THE-

TBSCCW SURGE TANK ~ TO FILL UP AND OVERFLOW TO RX BLDG
FLOOR DRAIN SUMP B. l

IF THE LEAKAGE OUT.0F THE TBSCCW SYSTEM'IS EQUAL TO 1

OR LESS THAN-THE SURGE TANK MAKEUP FLOW ~ RATE.-THE 1

TBSCCW SYSTEM INVENTORY'WILL BE' MAINTAINED IF~THE l

SURGE TANK MAKEUP VALVE" IS i OPENED USING REMOTE
' FUNCTION SCRO4..

IF THE TBSCCW SYSTEM INVENTORY CANNOT'BE' MAINTAINED,
THE SURGE TANK LEVEL WILL DECREASE.: THE RATE OF J

DECREASE WILL DEPEND UPON THE MALFUNCTION SEVERITY.
1

WHEN THE PUMP SUCTION PRESSURE DECREASES BELOW ~THE j
REQUIRED NPSH, THE' TBSCCW PUMPS. WILLL START TO '

'

'

CAVITATE. ADDITIONAL LOSS OF ' INVENTORY WILL RESULT--
IN A LOSS OF_. SYSTEM FLOW. THE EFFECTS OF LOSS'OF
SYSTEM' FLOW 'ARE DESCRIBED IN : MALFUNCTION SC01
EFFECTS. .

t

, IF THE AFFECTED HEAT-EXCHANGER IS ISOLATED USING
|_ REMOTE FUNCTION SCRO1, THE LEAKAGE WILL BE STOPPED.

.

!

ANNUNCIATORS:
;

2SECONDARY COOLING WTR PUMPS CRP 906 A2 2
DISCHARGE PRESS LOW (9-6) '

SECONDARY COOLING WTR SURGE CRP '' 906 - A1-2
TANK-LEVEL HIGH' - ( 7-7 )'

|- ,

. - _ _ _ . _ _ . _ - . _ _. . _ _ _ _ . - - . _ . . _ _ . _ _ . . _ . _-
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SECONDARY COOLING WTR-SURGE CRP 906 A1-2
TANK LEVEL LOW- (8-7)-

-
-

. . . 4

' B - '-SIMILAR- TO MALF A EXCEPT TBSCCW HX B IS THE ' AFFECTED
'

-

COMPONENT.-
.

.
i

cMALFUNCTION REMOVAL WILL REPAIR THE'~ LEAKING-, TUBES.- '!

w
REF: P&ID 26011
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'SCO3 - LOSS OF TBSCCW TO CONDSDPP MOTOR:BRNG )OLER l
| \

: COMPLETE LOSS OiF FLOW) jVARIABLE--(1005
'

;

FAILURE-OF'TBSCCWLTO CONDENSATE PUMP A jA -

- FAI'URE OF,TBSCCW TO CONDENSATE-PUMP B -

'B L ,

C - FAILURE:OF TBSCCW TO CONDENSATE PUMP'O. J.
?

TYPE: GENERIC,' VARIABLE (100* : COMPLETE LOSS OF FLOW)
i

CAUSE: FLOW BLOCKAGE AT'THE INLET OF THE COOLER.

' PLANT
STATUS: 100% POWER = ||

';

EFFECTS: A -- THIS MALFUNCTION WILL; DECREASE THE COOLING WATER' j

FLOW THRU- THE" BEARING ' COOLER. . WHEN THE FLOW q

; DECREASES TO 2 GPM,.'THE. LOW ~ FLOW ALARM WILLT ACTUATE. -

-THE' DECREASE-IN COOLINGsWATER FLOW'WILL CAUSE THE'
.

PUMP' BEARING' TEMPERATURES TO INCREASE. THE BEARING l

TEMPERATURESJARE" INDICATED ON THE, RECORDER ONECRP,
,

'

931. THE~ INCREASE'IN' THRUST ~ BEARING TEMPERATURE
e WILL CAUSE1 INCREASED RESISTANCE, WHICH IN TURN WILL; p

CAUSE AN INCREASE 3IN PUMP CURRENT. THE CONDENSATE- i/1

L PUMP ~WILL EVENTUALLY. TRIP-DUE TOLOVERCURRENT. .

CONTROL PANEL INDICATIONS:
:.

CONDENSATE PUMPiCURRENT j
-CONDENSATE PUMP BEARING TEMPERATURES

'

.,

1

ANNUNCIATORS: |
q

COND PUMPS BEARINGLCOOLING CRP 906 A1-2- a
'WATER'FLOWcLOW '(1-6)

COND PUMP'A. OVERLOAD CRP 906 A1-1 -

OR TRIP' (1-1)
COND PUMP A,B-OR C TRIP .CRP.906 A1-1

'

.

(1-4)- :

B -- SIMILAR TO MALFUNCTION A EXCEPT CONDENSATE-PUMP B.
"

'

'IS THE AFFECTED COMPONENT.

C -- SIMILAR-TO MALFUNCTION A EXCEPT CONDENSATE? PUMP ~C l
'

IS THE-AFFECTED COMPONENT.

|

_ _ _ . ._ _ _ _ . . . . _ . - _ . - .. ~ . _ . .-_ . _ . . . . _ . - , _ . -_ . . _ . _ . . .
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16 MALFUNCTION REMOVAL WILL RESTORE COOLING'. WATER FLOW TO i
'THE THRUST = BEARING COOLERS.
~ DAMAGED BEARINGS.-

. IT WILL'NOT RESTORE'THE,

-

REF: P&ID~ 26011"
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LOSS OF TBSCCW TO CONDS BSTR PP BEARING COOLER

VA'1IABLE (100* = COMPLETE- LOSS 10F ' FLOW)

-

,

A 1
FAILURE OF-TBSCCW TO COND BOOSTER PUMP A

- .

B
FAILURE OF TBSCCW'TO COND BOOSTER PUMP A

C
FAILURE OF.TBSCCW TO COND BOOSTER PUMP B'

t-

TYPE: GENERIC, VARIABLE (100X
. COMPLETE LOSS OF FLOW)

:

CAUSE:
FLOW BLOCKAGE AT THE INLET OF THE COOLER

PLANT.
' STATUS:- 100% POWER

s

EFFECTS: A --
THIS. MALFUNCTION' WILL . DECREASE sTHE COOLING WATER

.

-

FLOW THRU -THE BEARING- COOLER. WHEN THE ' FLOW ,

DECREASES TO 1 GPM,s THE LOW FLOW- ALARM 'WILL- ACTUATE.
r

THE DECREASE IN: COOLING. WATER FLOW ~WILL CAUSE-THE
. BOOSTER PUMP BEARING TEMPERATURES' TO: INCREASE.THE-
HIGH BEARING TEMPERATURE ALARM.WILL ACTUATE AT!155

<

DEG F. ,THE INCREASE IN BEARING: TEMPERATURES 1-WILL ;

CAUSE INCREASED RESISTANCE |- WHICH IN TURN WILL CAUSE1

;AN INCREASE IN PUMP CURRENT. THE CONDENSATE BOOSTER
PUMP WILLLEVENTUALLYLTRIP DUE TO~OVERCURRENT.

CONTROL-PANEL INDICATIONS:= .

CONDENSATE BOOSTER PUMP BEARING TEMPERATURES
,

CONDENSATE BOOSTER PUMP CURRENT

ANNUNCIATORS:

COND BOOSTER PUMPS BEARING
TEMPERATURE HIGH CRP 906 A1-2 |(2-7)'
COND BOOSTER PUMPS BEARING CR'P 906 A1-2

,

COOLING WATER FLOW LOW
'

(2-6)
COND BOOSTER PUMP A OVERLOAD CRP-906 A1-1OR FAULT TRIP (2-1) '

COND BOOSTER PUMP A,8 OR C- CRP'906 A1-1-
'

TRIP (2-4)
.

B -- SIMILAR TO MALFUNCTION A EXCEPT CONDENSATE BOOSTER
'

. PUMP B IS THE AFFECTED COMPONENT.
i

|
,

e
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C -- SIMILA'4.TO . MALFUNCTION > A' EXCEPT CONDENSATE BOOSTER
' PUMP C.IS.THE:AFFECTED, COMPONENT.

d
<

MALFUNCTION REMOVAL WILL' RESTORE COOLING WATER FLOW l
TO THE = BEARING COOLER. .IT, WILL NOT RESTORE THE

-

DAMAGED BEARINGS. ' ;
i

REF: P&ID 26011
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SCOS LOSS OF TBSCCW TO' REACTOR FEED PUMP LUBE OIL COOLER

VARIABLE (1005 = COMPLETE LOSS OF FLOW) "

I
FAILURE OF TBSCCW TO RX FEED PUMP ~A |A -

1

B .- FAILURE OF TBSCCWaTO RX FEED PUMP B

{ C - FAILURE OF TBSCCW=TO RX FEED PUMP C |

GENERIC, VARIABLE-'(1005 =~ COMPLETE LOSS OF FLOW)-TYPE: 4
,

CAUSE: .. LOW BLOCKAGE-AT THE- INLET'OFsTHE COOLER f

'

PLANT+

' STATUS: 100% ]
EFFECTS: A -- THIS MALFUNCTION WILL DECREASE._THE COOLING-WATER

FLOW THRU THE LUBE OIL ~ COOLER. WHEN THE FLOW
DECREASES TO 20 GPM, THE ' LOW FLOW ALARM- WILL~
ACTUATE. THEoDECREASE.IN COOLING: WATER ~WILL CAUSE
THE REACTORE FEED PUMP- BEARINGI TEMPERATURES TO:

- INCREASE. THE HIGH BEARING TEMPERATURE ALARMS 1WILL
ACTUATE AS-FOLLOWS: GROUP-ONE-190F, GROUP TWO-160 J
DEG F, AND GROUP THREE-155 DEG F. THE INCREASE IN/
BEARING ' TEMPERATURES WILL CAUSE INCREASED-
RESISTANCE, WHICH-IN. TURN.WILL_CAUSE AN. - ,

INCREASE IN PUMP CURRENT. THE REACTOR FEED PUMP' !

WILL EVENTUALLY' TRIP =DUE TO OVERCURRENT..

CONTROL PANEL INDICATIONS:-

REACTOR: FEED PUMP BEARING TEMPERATURES-
,

REACTOR > FEED' PUMP CURRENT

l ANNUNCIATORS:
L
' ^

REACTOR-FEED PMP GP-1 CRP 906 A1-1
BEARING TEMPERATURE HIGH (6-1) t

REACTOR FEED PHP GP-2 CRP-906=A1-1
BEARING TEMPERATURE HIGH (6-2)

REACTOR FEED.PMP GP-3 CRP 906-A1-1- '!
BEARING TEMPERATURE HIGH (6-3)

3

REACTOR FEED PMP OIL COOLER CRP 906 A1-1
COOLING WATER FLOW LOW (9-2) '

REACTOR FEED PMP A OVERLOAD CRP 906 A1-1
OR FAULT TRIP (3-1)

,

. . . . . _ . . , . _ . _ . _ . _ _ _ _ _ . . . . - - . _ _ - . ._. __._......~.a
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SCOS i

i

B -- SIMILAR:TO MALFUNCTION'A-EXCEPT REACTOR FEED PUMP
:i ;B.IS.THE'AFFECTED-COMPONENT.'

a.
. 1

*

C -- SIMILAR-TO MALFUNCTION A-EXCEPT REACTOR FEED PUMP !
::

C IS' THE AFFECTED' COMPONENT. (-

MALFUNCTION. REMOVAL WILL RESTORE COOLING WATER FLOW TO .
.

]
THE: LUBE OIL COOLER. IT WILL NOT RESTORE THE DAMAGED' - i

BEARINGS. 1

1
REF: P&ID'26011
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.SC06 TBSCCW HEADER LEAK l,

. VARIABLE (50% => SURGE TANK MAKEUP FLOW RATE)
! .

-- TBSCCW HEADER" LEAK 5ATJHX. OUTLET f
|

TYPE:- . SPECIFIC, VARIABLE 1(50% :: SURGE? TANK HAKEUP FLOW RATE)

? CAUSE: PIPE. FAILURE-AT THE DISCH^RGE-OF THE TBSCCW HEAT
EXCHANGERS,

r ', PLANT-
STATUS: 100% POWER:

' ~

!EFFECTS: .THIS HALFUNCTION WILL RESULT IN: LEAKAGE OF TBSCCW SYSTEM.

WATER INTO THE TURBINE' BUILDING.' . THE WATER WILL COLLECT
IN TURBINE BUILDINGEAIR. COMPRESSOR SUMP..WHEN'.THE' SUMP- ,

~ LEVEL REACHES IT'S HIGHLLEVEL SETPOINT THE. SUMP PUMP-

JWILL START. ;IF'THEcSUMP LEVEL ~ REACHES ~THE HIGH-HIGH
LEVEL SETPOINT AiHIGH-HIGH LEVEL. ALARM.WILL-ACTUATE.. 1

THE EFFECTS OF, LEAKAGE OUT OF-THE'TBSCCW'SYSTEMnAREL
[

DESCRIBED;IN MALFUNCTION-SCO2' EFFECTS..

. ANNUNCIATORS: .;

!

TURBINE BUILDING AREk CRP1907 A1-1- q
DRAIN SUMP HIGHcLEVEL. (9-3)- '

:

.i
.MALFUNCTIONEREMOVAL'WILL-STOP THE LEAK.

i

9 REF: 'P&ID 26011
..

P&ID 29138 SM 1
|CWD. ~ 917 '
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SC08 LOSS OF TBSCCW, PUMP' BREAKER CONTROL POWER- |
u

'TBSCCW PUMP A LOSS OF CONTROL POWER IA- -

B TBSCCW PUMP B LOSS'OF CONTROL POWER 1
-

TYPE: GENERIC I

i

.

CAUSE:- . BLOWN FUSES IN CONTROL CIRCUIT -

PLANT !
STATUS: 100% POWER

EFFECTS: WHEN'THIS MALFUNCTION IS . INSERTED, BOTH. FUSES ON'THE.
POSITIVE SIDE OF THE CONTROL CIRCUIT WILL BLOW.

-

4

;j
'Al-- WITH THE FUSES BLOWN, THE PUMP STOP/RUN INDICATION

WILL EXTINGUISH.AND:THE PUMP CANNOT BE STARTED IF
STOPPED .OR CANNOT BE SHUT OFF IF. RUNNING.- ' THE PUMP -
WILL TRIP =IF MA; FUNCTION SC01- IS ' INSERTED.: IF THE
PUMP WAS RUNNING-BEFORE A LNP IT WILL RESTART AS'
SOON AS POWER IS RETURNED. IF IT WAS NOT; RUNNING

p BEFORE ANLLNP IT WILL NOT AUTO-START-WHEN POWER:IS- -

RETURNED.

ANNUNCIATORS:

NONE

L B -- SIMILAR'TO MALFUNCTION A EXCEPT PUMP'8JIS THE T

AFFECTED COMPONENT.- ALSO, IFEPUMP B WAS. RUNNING.
-

. BEFORE A LNP IT!S BREAKER WILL NOT TRIP AND THE' PUMP-
'

WILL RESTART AS'SOON AS POWER:IS AVAILABLE. IF"IT
WAS~NOT RUNNING:BEFORE~AL-LNP AND-PUMP A'' BREAKER IS
NOT CLOSED WHEN' POWER,IS RETURNED,^ PUMP'B WILL NOT
AUTO START 15 SECONDS AFTER' POWER IS. RETURNED. -

'

MALFUNCTION REMOVAL WILL. REPLACE THE-BLOWN - FUSES.

REF: CWD'S 155,156,136',310
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. SDC1 SHUTDOWN COOLING PUMP, TRIP

-A - SHUTDOWN COOLING PUMP ~A TRIP

B - SHUTDOWN COOLING PUMP ~B TRIP
|

TYPE: GENERIC
,

fCAUSE: MOTOR SHORT CIRCUIT-

PLANT
!

STATUS: SHUTDOWN

EFFECTS: A -- IF THE PUMP IS' RUNNING, OR .WHEN STARTED. . THE THERMAL
. OVERLOAD DEVICE'WILL TRIP AND.THE' PUMP WILLJSTOP.
THE PUMP -TRIPPED ANNUNCIATOR WILL ACTUATE.', FLOW IN'
THE SHUTDOWN COOLING . SYSTEM WILL< COAST DOWN AND,THE:

;

LOAD ON-THE HEAT EXCHANGER WILL1 DECREASE TO.ZERO. j

REMOVAL OF THIS ' MALFUNCTION: AND RESET OF ' . THEi-

-

OVERCURRENT DEVICE WITH REMOTE FUNCTION-EDR17 WILL
RESET THE ~ BREAKER AND~~ ALLOW.' THE4 PUMP. TO :. OPERATE
NORMALLY.

CONTROL' ROOM' INDICATION: I
,

PUMP DISCHARGE-PRESSURE l-

. t

-HEAT EXCHANGER TEMPERATURES '

i

ANNUNCIATORS:
.

SHUTDOWN COOLING' PUMP A- CRP.904"A1-11 i

TRIPPED BY OVERLOAD _(8-3).

B - SIMILAR'TO-MALF-. A

REF: P&ID 29128
CWD 855J
OP 305

,

j

F -

. - . _ _ _ _ _ _ . _ _ . _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ . . _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ . _ _ _. .. .a._.__- - 21, , - . . - -
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5D02 SHUTDOWN COOLING PUMP DISCHARGE VALVE FAILURE

VARIABLE (0-1005 VALVE POSITION)

A S/D COOL PP A DISCHG VALVE FAILURE-

B S/D COOL PP B DISCHG VALV5 FAILURE-

TYPE: GENERIC, VARIABLE (0-1004 VALVE POSITION)-

CAUSE: VALVE ttOTOR ELECTRICAL FAILURF

PLANT
STATUS: SHUTDOW'd

EFFECTS: A -- WHEN THE VALVE OPERATES THROUGH THE INSTRUCTOR
SPECIFIED POSITION THE MOTOR WILL STOP OPER4TTNG.

'

,

VALVE POSITION INDICATION WILL STILL BE AVAILABLE.
THE VALVE INDICATING LIGHTS WILL GO OFF. THE VALVE
WILL REHAIN AT ITS PRESENT POSITION.

REMOVAL OF THIS MALFUNCTION AND USE OF OVERCURRENT
RESET EDR17 WILL RESET THE OVERCURRENT DEVICE AND
CLOSE THE BREAKER.

COi4 TROL ROOH INDICATIO't:

VALVE POSITION

PUHP DISCHARGE PRESSURE

HEAT EXCHANGER TEMPERATURES

B -- SIMILAR TO MALF. A.

REF: P&ID 29128
CWD 859
OP 305

|

i
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[1 #
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SD03 SHUTDOWN COOLING PUMP SUCTION VALVE FAILS CLOSG
I

A - S/D COOL _PP A SUCT VALVE FAILS CLOSED
'

8 - S/D COOL PP B SUCT VALVE FAILS CLOSED
;

TYPE: GENERIC
!

; CAUSE: CONTROL SWITCH CONTACTS 3-3T WELDED. >

I

'
'

PLANT
STATUS: SHUTDOWN i

EFFECTS: A -- THE VALVE WILL CLOSE FULLY IF AN OPEN SIGNAL JS NOTe

PRESENT. ONCE FULLY CLOSED, AN OPEN SIGNAL WILL :
~

CAUSE THE VALVE TO OPEN, BUT WHEN THE $1GNAL CLEARS
,

OR THE VALVE IS ' FULLY OPEN IT WILL CLOSE-AGAIN.
THE OPEN' SIGNAL WILL HAVE NO EFFECT UNTIL THE VALVE

'

IS FULLY CLOSED.
I

IF THE SHUTDOWN COOLING PUMP IS RUNNING, IT WILL
TRIP ON LOW SUCTION PRESSURE AS THE VALVE CLOSES.
THE POINT ..r WHICH THIS OCCURS WILL VARY DEPENDING
ON PUMP FLOW. AT HIGHER FLOWS IT WILL TRIP WITH THE :
VALVE FURTHER OPEN.

REMOVAL OF THIS MALFUNCTION WILL RESTORE NORMAL
OPERATION OF THE CONTROL SWITCH.

CONTROL ROOM INDICATIONS: I*

i

VALVE POSITION. LIGHTS

PUMP DISCHARGE PRESSbdE

PUMP BREAKER STATUS

B -- SIMILAR TO MALF. A

REF: P&ID 29128 I

CWD 854 -l

OP 305 l

l
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|
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SD04 SHUTDOWN COOLING SYSTEM INLET VALVE 1-SD-1 BINDS

'

VARIABLE (D-1005 VALVE POSITION !

!

- S/D COOLING INLET 1-SD-1 BINDS l
3

TYPE: VARIABLE (0-1004 VALVE POSITION
|
i; CAUSE: VALVE OPERATOR BINDS

PLANT
STATUS: SHUTDOWN

EFFECTS: WHEN THE VALVE OPERATES THROUGH THE INSTRUCTOR SPECIFIED
POSITION THE VALVE MOTOR SUPPLY BREAKER WILL TRIP. THE. |
VALVE INDICATING LIGHTS WILL GO OUT AND THE VALVE WILL
REMAIN AT ITS PRESENT POSITION.

-
'

i

WHILE THIS MALFUNCTION IS ACTIVE AND AFTER THE VALVE
HAS TRIPPED, REMOTE FUNCTION SDR01 CAN BE USED TO OPEN

i

OR CLOSE THE VALVE BY MEANS OF THE VALVE HANDWHEEL.

REMOVAL OF MALFUNCTION AND RESET OF OVERCURRENT DEVICE
>

WITH REMOTE FUNCTION EDR17 WILL RECLOSE THE BREAKER.
THE VALVE WILL REMAIN AT ITS PRESENT POSITION UNTIL AN

'

OPEN OR CLOSE SIGNAL IS RECEIVED. ,'
CONTROL ROOM INDICATIONS:

VALVE STATUS LIGHTS
,'

REF: P&ID 29128
CWD 863

| OP 305

-

,

I
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1SDO5
SHUTDOWN COOLING HX TUBE LEAK,

VARIABLE ( 100* = 500 GPM)
-

i

S/D COOLING HX A TUBE LEAK IA -

i

:B "u ' SOLING HX B TUBE LEAK

} TYPE: GENERI' VAF.ABLE ( 100* = 500 GPM) !
!

CAUSE: TUBE ERL M sN
<PLANT s

STATUS: SHUTDOWN '

I \

EFFECTS:
A -- WITH THE SHUTDOWN. COOLING SYSTEM IN OPERATION. {LEAKAGE WILL OCCUR INTO THE RBCCW-SYSTEM; REACTOR

WATER LEVEL WILL DECREASE WHILE RBCCW SURGE TANK !

'

LEVEL INCREASES AND OVERFLOWS. RBCCW PROCESS *

RADIATION WILL INCREASE.
4

WITH THE SHUTDOWN COOLING SYSTEM LINED UP BUT NOT
IN OPERATION,- LEAKAGE WILL OCCUR FROM THE RBCCW;

SYSTEM INTO THE SHUTDOWN COOLING SYSTEM.
:

-REACTOR '

LEVEL WILL INCREASE AND RBCCW SURGE TANK LEVEL WILL
DECREASE UNTIL THE RBCCW PUMPS CAVITATE.

.3
''

.

CLOSING THE PUMP SUCTION VALVE AND HEAT EXCHANGER
OUTLET VALVE WILL ISOLATE THE LEAK. . ' .

REMOVAL OF THIS MALFUNCTION WILL STOP THE LEAKAGE..

CONTROL ROOM INDICATIONS:
.

|

I
!

; RBCCW ACTIVITY ,

HEAT EXCHANGER TEMPERATURES

REACTOR WATER LEVEL
I

ANNUNCIATORS: .

<

REACTOR BUILDING COOLING CRP 906 A2-1
!

|
WATER SURGE TANK LEVEL HIGH. (9-3) r

REACTOR BUILDING COOLING CMP 906 A2-1
WATER SURGE TANK LEVEL LOW (S-4) ,

'
.

LIQUID PROCESS
HI RADIATION CRP 904 A-1

l (8-1)
;

B -- SIMILARLTO MALF. A. i1-
'

|

i
, , . _ . _ _ _ _ - ._ _. . . . , _ _ , . . _ , - - . . . , _ _
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SD06 LOSS OF SHUTDOWN COOLING PUMP B1EAKER CONTROL POWER

A - S/D COOLING PUMP A LOSS OF CONTROL PWR

B - S/D COOLING PUMP B LOSS OF CONTROL PWR

TYPE: GENERIC

CAUSE: BLOWN FUSES IN THE CONTROL POWER SUPPLY

PLANT
STATUS: SHUTDOWN

EFFECTS: A -- THE PUMP STATUS LIGHTS WILL GO OUT. IF STOPPED. THE
PUMP WILL NOT START. IF RUNNING. THE PUMP WILL NOT
TRIP A$ ' THE RESULT OF E'iTHER MANUAL OR AUTOMATIC
SIGNALS. BUT IT WILL TRIP IF MALFUNCTION SD01 IS
ACTIVATED.

REMOVAL OF THIS MALFUNCTION WILL RESTORE CONTROL
POWER AND ALLOW NORMAL PUMP OPERATION.

CONTROL ROOM INDICATIONS:

PUMP STATUS LIGHTS

HEAT-EXCHANGER TEMPERATURES

B -- SIMILAR TO MALF. A..

REF: P&ID 29128
CWD 855
OP 305

J<,
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|

SD07 ISOLATION CONDENSER RETURN VALVE 1-IC-3 FAILURE

VARIABLE (0-1004 INDICATED VALVE POSITION)
,

- ISO CONDENSER RETURN 1-IC-3 BINDS |

TYPE: VARIABLE (0-1004 INDTCATED VALVE POSITION) I

'

CAUSE: SINDING OF THE val,VE OPERATOR

PLANT
STATUS: ANY

EFFECTS: WHEN OPERATED THROUGH THE INSTRUCTOR SPECIFIED POSITION
THE VALVE MOTOR THERMAL OVERLOAD DEVICE 49 WILL TRIP.
THE INDICATING LIGHTS WILL GO OUT, BUT THE VALVE WILL NOT
RESPOND TO ANY CONTROL SIGNALS.

THE VALVE CAN BE MANUALLY POSITIONED BY USING REMOTE
FUNCTIONS SDR05 TO DISENGAGE THE MOTOR-OPERATOR AND ;'

THEN USING SDR06-TO POSITION THE VALVE. (NOTE:' THE
FULL OPEN LIGHT-INDICATION CORRESPONDS TO ABOUT 20% !

ACTUAL VALVE POSITION WHICH CORRESPONDS TO 1005 i

MALFUNCTION SEVERITY.)

REMOVAL OF THIS MALFUNCTION AND RESET OF THE OVERCURRENT ,

DEVICE WITH REMOTE FUNCTION EDR17 WILL RESTORE NORMAL !

VALVE OPERATION.
;

CONTROL ROOM INDICATIONS: i

VALVE INDICATING LIGHTS
,

ISOLATION CONDENSER HEAT REMOVAL RATE

REF: P&ID 29131
CWD 882
OP 307

;

| \

l

i

. . . . . . . - - - . - . . - . .. . - -- . .
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!

i

i

SD08 ISOLATION CONDENSER TUBE LEAKAGE
,

VARIABLE (1004 = 1 X 10E6 LBM/HR)
'

- ISO CONDENSER TUBE LEAKAGE

TYPE: VARIABLE (100* = 1 X 10E6 LBM/HR)
CAUSE: TUBE FAILUREg

PLANT i

STATUS: 1004 POWER
i
' *

EFFECTS: STEAM FROM THE REACTOR WILL FLOW INTO THE ISOLATION
CONDENSER SHELL. THE HIGH STEAM FLOW WILL ACTUATE THE i

STEAM LINE BREAK ANNUNCIATOR AND INITIATE A GROUP 4
ISOLATION. THE ISOLATION CONDENSER INLET AND OUTLET
VALVES WILL CLOSE STOPPING THE STEAM FLOW.

j

j

IF THIS MALFUNCTION IS ACTUATED AT LOW REACTOR PRESSURE ii OR AT A SMALL SEVERITY, THE ISOLATION WILL NOT OCCUR. ''

STEAM WILL CONTINUE TO LEAK INTO THE SHELL SIDE RAISING
THE WATER TEMPERATURE. WHEN SHELL SIDE TEMPERATURE
EXCEEDS 212 DEGREES, BOILING WILL OCCUR.

!

,

|
IF THIS MALFUNCTION IS ACTIVATED WHILE THE ISOLATION s

CONDENSER IS IN OPERATION, THE STEAM LEAKAGE FLOW WILL
|

BE IN ADDITION TO THE NORMAL FLOW DUE TO CONDENSATION.
IF REACTOR IS DEPRESSURIZED, OR ONLY SLIGHTLY ABOVE
ATMOSPHERIC PRESSURE, THIS MALFUNCTION WILL ALLOW WATER

;

FROM THE ISOLATION CONDENSER SHELL TO FLOW INTO THE i
.

RECIRCULATION SYSTEM. '

|

| CONTROL ROOM INDICATIONS:

ISOLATION CONDENSER TEMPERATURES

GROUP 4 ISOLATION

ANNUNCIATORS:

ISOLATION COND STM LINE CRP 903 A2
BREAK (9-3)

4

ISOLATON CONDENSER CRP 903 A2;

i HI TEMPERATURE (7-3) I

t
REF: P&ID 29131

CWD 612
OP 307 i

'

!

-I
.- ., . . . . , , - . - - - - - , . . . . . -- , . . . . , _ . _ . . , . - . . . . . _ _ . . . _ . . - _ . . , - . . - . . _ . . - _
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SD09 ISOLATION CNDSR SHELL MAKEUP VALVE 1-IC-10 FAILURE

VARIABLE (0-1004 VALVE POSITION)

- ISO CONDENSER MAKEUP 1-IC-10 FAILS

TYPE: VARIABLE (0-100% VALVE POSITION)

CAUSE: BINDING OF THE VALVE OPERATOR

PLANT
STATUS: ISOt?.'i10N CONDENSER IN OPERATION

EFFECTS: hHEN THE VALVE.IS OPERATED THROUGH.THE INSTRUCTOR
SPECIFIED POSITION THE THERMAL OVERLOAD DEVICE 49 WILL
TRIP. THE VALVE WILL REMAIN. AT ITS PRESENT POSITION AND
THE INDICATING LIGHT WILL GO OUT.

IF THE VALVE IS OPEN AND THE MAKEUP RATE TO THE ISOLATION ,

CONDENSER SHELL IS GREATER THAN THE EVAPORATION RATE,
.

'

LEVEL WILL INCREASE. IF LEVEL INCREASES TO THE LEVEL OF
THE VENT, NO FURTHER EFFECTS WILL BE SEEN DUE TO WATER
LEVEL. THE EFFECTS OF THE FIRE WATER-TEMPERATURE WILL

4

STILL BE SEEN.

IF THE MAKEUP RATE IS LESS THAN-THE EVAPORATION RA"E,
THE SHELL LEVEL WILL BOIL DOWN. AS THE TU8ES ARE
UNCOVERED, THE HEAT- EXCHANGE RATE WILL DECREASE. RFACTOR 1

PRESSURE WILL RESPOND ACCORDINGLY. I

REMOVAL OF MALFUNCTION AND RESET.OF OVERCURRENY DEVICE
WITH REMOTE FUNCTION EDR17, WILL RESTORE NORMAL OPERATION

i

OF THE VALVE. IT WILL REMAIN AT ITS PRESENT POSITION I

UNTIL AN OPEN OR CLOSE SIGNAL IS RECEIVED.

CONTROL ROOM INDICATIONS:
1

VALVE INDICATING LIGHTS I
l

ISOLATION CONDENSER TEMPERATURES |

ANNUNCIATORS:

ISOLATION CONDENSER CRP 903 A2
HI-HI/LO LEVEL (6-3)

REF: P&ID 29131
CWD 884
OP 307|

!
t

-l
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!
' SLO 1 LOSS OF SLC SQUIB VALVE CONTINUITY

,

A 'SLC SQUIB VALVE A LOSS OF CONTINUITY |
.

-

) B SLC SQUIB VALVE B LOSS OF CONTINUITY-

TYPE: GENERIC i

CAUSE: LOOSE WIRE IN CONTINUITY MONITOR CIRCUIT i

l

PLANT !

STATUS: 100%<

t

, EFFECTS: A -- POWER.WILL BE LOST TO BOTH SQUIB PRIMERS IN VALVE |'
1-SL-5A PREVENTING IT FROM FUNCTIONING. THE !
CONTINUITY INDICATING LIGHT WILL GO OUT AND THE LOSS .!
OF POWER ANNUNCIATOR WILL ACTUATE. -

IF THE STANDBY LIQUID CONTROL SWITCH IS PLACED IN
THE SYSTEM 1 POSITION, THE PUMP WILL START BUT THE
SQUIB VALVE WILL NOT OPEN. PUMP DISCHARGE PRESSURE
WILL RISE TO ABOUT 1500 PSIG. THE RELIEF VALVE WILL
OPEN ALLOWING THE PUMP DISCHARGE'TO RETURN TO THE
TANK. NO TRANSIENT WILL BE OBSERVABLE ON THE TANK -

LEVEL INDICATOR. THE RWCU SYSTEM WILL ISOLATE, BUT *

NO BORON SOLUTION WILL REACH THE REACTOR VESSEL. 4

i

REMOVAL OF THE MALFUNCTION WILL RESTORE CONTINUITY. '

IF THE SWITCH IS STILL IN THE SYSTEM 1 POSITION, THE
VALVE WILL OPEN. THE CONTINUITY LIGHT MAY FLICKER
ON, AND THEN IMMEDIATELY OFF AS THE -SQUIBS FIRE.
PUMP DISCHARGE PRESSURE WILL DECREASE TO ABOUT 75 -

PSI ABOVE REACTOR PRESSURE. TANK LEVEL WILL BEGIN l
i TO DECREASE AS BORON SOLUTION IS PUMPED INTO THE |

REACTOR. I

B -- SIMILAR TO MALF A.
1

CONTROL ROOM INDICATIONS:

STANDBY LIQUID CONTROL SYSTEM PRESSURE l

STANDBY LIQUID CONTROL TANK LEVEL

SQUIB CONTINUITY CURRENT,

| i

h
'

ANNUNCIATORS:
I

SQUIB VALVE CRP 905.A-1
i

OPEN/ LOSS OF POWER (9-3) |

.- - . . .~ _ . - . .. .. . .. . _. . - . - - - . --
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REF: P&ID 29119, SH 4 ;

CWD 665,614 -

OP 304

,
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SLO 2 SLC LIQUID TANK LEAK I

1

VARIABLE (100% = 500 GPM) I

- SLC TANK LEAK

TYPE: VARIABLE (100% = 500 GPM)-
]|

CAUSE: HOLE IN BOTTOM OF SLC TANK
1|

PLANT |
STATUS: ANY

. |lEFFECTS: BORON SOLUTION WILL DRAIN FROM THE SLC TANK TO THE 55 ;

GALLON DRUM AND THEN OVERFLOW TO.THE REACTOR BUILDING ;

FLOOR DRAIN SUMP A. TANK LEVEL WILL DECREASE TO ZERO. ,;

THE LOW LEVEL ANNUNCIATOR WILL. ACTUATE AS-LEVEL
DECREASES BELOW 68.5%. WHEN LEVEL 1DESCREASES BELOW ;

25%, THE HEATER WILL DE-ENERGIZE. THE TANK TEMPERATURE ;

WILL DECREASE -TO AMBIENT MORE RAPIDLY SINCE THE DETECTOR ;

IS UNCOVERED. THE LOW TEMPERATURE ANNUNCIATOR WILL
ACTUATE IF TEMPERATURE DECREASES BELOW 90 DEG F. )

)i
IF THE PUMPS ARE RUN WITH NO SOLUTION IN THE-TANK, OR
ARE RUNNING WHEN LEVEL REACHES ZERO, DISCHARGE PRESSURE
WILL DECREASE AS IF THE. PUMP HAD BEEN STOPPED DROPPING ,

QUICKLY TO REACTOR PRESSURE AND THEN DECAYING t
*ATMOSPHERIC PRESSURE, OR DROPPING QUICKLY TO ATMOSPHERIC

IF THE RECIRC TEST LINE IS OPEN. '
,

:
-

REMOVAL OF THE MALFUNCTION WILL STOP THE LEAKAGE. IF |
DESIRED, THE TANK MAY'BE REFILLED USING REMOTE FUNCTION
SLR04 *

~ CONTROL ROOM INDICATIONS:
'

!
STANDBY LIQUID CONTROL TANK LEVEL

-ANNUNCIATORS:

STBY LIQUID CONT TANK CRP 905-A-1 ,

HI/LO LEVEL (8-3)
STBY LIQUID CONT TANK CRP 905 A-1
HI/LO TEMPERATURE. (7-3)

REF: P&ID 29129, SH 4 |

CWD 668 I
OP 304 j

;

!

\

, . ,. . -- . . . .
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SLO 3 SLC PUMP TRIP

A - SLC PUMP A TRIP

B - SLC PUMP B TRIP

TYPE: GENERIC

CAUSE: MOTOR SHORT CIRCUIT

PLANT
STATUS: ANY

EFFECTS: A -- IF RUNNING, OR WHEN STARTED. THE SLC PUMP OVERLOAD
DEVICE 49 WILL TRIP CAUSING THE PUMP TO STOP AND THE
INDICATING LIGHT TO GO OUT. THE SQUIB VALVE WILLSTILL FUNCTION NORMALLY.

REMOVAL OF MALFUNCTION AND RESET OF OVERCURRENT
DEVICE WITH REMOTE FUNCTION EDR17,,WILL RECLOSE THE
BREAKER AND ALLOW NORMAL OPERATION OF THE PUMP.

CONTROL ROOM INDICATIONS:

PUMP STATUS LIGHT
<

ANNUNCIATORS:

NONE

B -- SIMILAR TO MALF A. j
REF: P&ID 29129

CWD 666,668
OP 304

:

i

!

,

.

._



_ .. . .

h

SWO1 SERVICE WATER PUMP TRIP

A - SERVICE WATER PUMP A TRIP

B - SERVICE WATER PUMP B TRIP

C SERVICE WATER PUMP C TRIP-

D - SERVICE WATER PUMP O TRIP

TYPE: GENERIC

CAUSE: OVERLOAD TRIP

PLANT
STATUS: 1005 POWER

EFFECTS: A -- THE SERVICE WATER PUMP MOTOR WILL SHORT, CAUSING THE
PUMP CURRENT TO SPIKE AND THE BREAKER TO TRIP DUE
TO INSTANTANEOUS OVERCURRENT. THE PUMP TRIP WILL
CAUSE SERVICE WATER-FLOW AND PRESSURE TO DECREASE.
THE DECREASE IN PRESSURE (COMPUTER POINT F219) WILL
BE IN ACCORDANCE WITH THE FLOW CHARACTERISTIC OF THE
REMAINING SERVICE WATER PUMP (S). ' SERVICE WATER FLOW
WILL BE REDUCED TO THE FOLLOWING COMPONENTS:

- RBCCW HEAT EXCHANGERS.

- TBCCW HEAT EXCHANGERS

- TBSCCW HEAT EXCHANGERS

- DIESEL GENERATOR

- SUPPLY TO KEEP'ESW PRESSURIZED
.

- CIRC WATER' PUMP SEALS

IF THREE SERVICE WATER PUMPS WERE INITIALLY IN
OPERATION, LOSS OF ONE PUMP WILL NOT CAUSE ' ANY
SIGNIFICANT RISE IN COMPONENT TEMPERATURES.

I

IF TWO SERVICE WATER PUMPS . WERE INITIALLY IN
OPERATION, THE LOSS OF ONE PUMP WILL RESULT IN A j
TEMPERATURE RISE IN THE CLOSED COOLING WATER SYSTEMS
AND DIESEL GENERATOR (IF RUNNING). THE TEMPERATURES |
MAY STABLIZE AT A MIGHER VALUE OR RESULT IN THE LOSS
OF INDIVIDUAL COMPONENTS. THIS WILL DEPEND UPON THE !HEAT ' EXCHANGE CAPABILITY OF THE AFFECTED HEAT '

EXCHANGERS.

IF ALL CERVICE WATER IS LOST DUE TO TRIPPING THE
REMAINING OPERATING PUMPS, FLOW WILL BE LOST TO THE

-COMPONENTS SUPPLIED BY SERVICE WATER. -THE EFFECTS-
J



.

SWO1

OF L 'S SERVICE WATER FLOW TO THE TBCCW, TBSCCW &-RBCCh
7AT EXCHANGERS WILL' BE SIMILAR TO A COMPLETELOSS OF

10W IN THE INDIVIDUAL SYSTEMS AS DESCRIBEDIN MALFUs< TIONS CC01,SC01. & RC01. WITH THE DIESEL
GENERATOR 9UNNING, LOSS OF SERVICE WATER FLOW WILL
RESULT IN A DIESEL GENERATOR TRIP OUE TO HIGHTEMPERATURE.

THE LOSS OF THE SUPPLY . TO ESW WILLRESULT IN A
LOW D/P ALARM AND THE LOSS OF CW PUMP

SEALS SUPPLY WILL BE INDICATED BY LOW LUBEWATER FLOW ALARMS.

CONTROL PANEL IhDICATIONS:

SERVICE WATER PUMP CURRENT

ANNUNCIATORS:

SERVICE-WATER PUMP A
OVERLOAD.OR TRIP CRP 906 A2-1

(7-1)
SERVICE WATER PUMPS
DISCHARGE PRESSURE LOW

CRP'906.A2-2
(7-5)

LPCI SYS I HX LO TUBE- CR3 903 A1TO SHELL DIFF PRESS ( 'J-4 )

LPCI SYS II HX LO TUBE
TO SHELL DIFF PRESS. CRP 903 A2

(2-1)
'

LUBE WATER FLOW
FS-4-2A LO FLOW' CRPL908 A1-1

(6-1)
LUBE WATER FLOW SW
FS-4-28 LO FLOW CRP 908 A1-1

(6-2).
LUBE WATER FLOW SW
FS-4-2C LO FLOW CRP'908 A1-1

(6-3)
LUBE WATER FLOW SW
SFS-4-20 LO FLOW CRP 908 A1-1

(6-3)
B-D

SIMILAR TO MALFUNCTION A EXCEPT SERVICE WATER' PUMPSB,C & D ARE THE AFFECTED COMPONENTS.

MALFUNCTION REMOVAL WILL RESTORE THE SERVICE WATERPUMP TO NORMAL.

REF: P&ID 26015
CWD SH 151-154
OP 321

.. ..
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1

SWO2 SERVICE WATER STRAINER PLUGGED :

VARIABLE (1004 : COMPLETE BLOCKAGE)

- SERVICE WATER STRAINER PLUGGED
i

TYPE: SPECIFIC, VARIABLE (1004 : COMPLETE BLOCKAGE) |

CAUSE: MARINE GROWTH '

PLANT
!

STATUS: 100% i

EFFECTS: THE BLOCKAGE WILL RESULT IN' REDUCED FLOW THRU THE
STRAINER AND AN INCREASE IN STRAINER D/P. THIS WILL
RESULT IN A DECREASE IN FLOW TO THE TBCCW, TBSCCW & RBCCW ;

HX'S AND THE DIESEL GENERATOR. ALSO, SERVICE WATER ,

HEADER PRESSURE (COMPUTER. POINT SSWOO2 ) . WILL DECREASE.
AUTOMATIC OR MANUAL SELF CLEANING OF.THE STRAINER WILL *

NOT HAVE ANY AFFECT ON THE BLOCKAGE RATE. AS THE
STRAINER D/P INCREASES, A HIGH D/P. ALARM WILL ACTUATE AT
10 PSID. CHANGES IN SYSTEM FLOW WILL BE INDICATED ON THE i

PUMP CURRENT METERS. >

THE EFFECTS OF THE FLOW REDUCTION THRU THE TBCCW, TBSCCW i
& RBCCW HX'S WILL BE SIMILAR TO THOSE DESCRIBED IN
MALFUNCTION SWO1.

THE STRAINER BYPASS VALVE MAY BE OPERATED AT ANYTIME, '

USING REMOTE FUNCTION: SWR 01. [
,

CONTROL PANEL INDICATIONS: *

SERVICE WATER' PUMP CURRENTS
!

ANNUNCIATOR: j

SERVICE WATER STRAINER 'CRP 906-A2-2
DIFFERENTIAL PRESS HIGH (8-6)

MALFUNCTION REMOVAL WILL RESULT IN CLEANING THE
STRAINER ONLY WHEN REMOTE FUNCTION SWRO1 HAS BEEN -

USED TO FULLY OPEN THE STRAINER BYPASS VALVE.

REF: P&ID 26015
OP 321

'

. . _. - _ E_ . - _ . , -- .- . _ _ . - . _ _ .
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SWO3 SW ISOL VALVE TO CCW 1-SW-9 FAILURE

'

VARIABLE (0-1005 OF VALVE POSITION) j
,

- SW TO TBCCW 1-SW-9 FAILURE1

;

;

TYPE: SPECIFIC, VARIABLE (0-1005 OF VALVE POSITION)
;

CAUSE: SHORTING OF 1-1C (OPEN) OR 3-3C (CLOSE) CONTACTS IN !
CS-162 '

PLANT
STATUS: 1005 POWER

EFFECTS: WHEN THIS MALFUNCTION IS ACTIVATED. 1-SW-9 WILL GO TO'
'

THE POSITION DESIGNATED BY MALFUNCTION SEVERITY. IF AN
ISOLATION SIGNAL.IS PRESENT, THE VALVE WILL CYCLE BETWEEN
THE FULLY CLOSED POSITION AND THE POSITION DESIGNATED BY
MALFUNCTION SEVERITY.,

i

PARTIAL OR FULL CLOSURE OF'THE VALVE DURING NORMAL i

OPERATION WILL RESULT IN A REDUCTION'OR LOSS OF SERVICE ;

WATER FLOW TO THE TBCCW HEAT EXCHANGERS. THIS WILL
RESULT IN INCREASED TEMPERATURES IN THE TBCCW SYSTEM,
THESE EFFECTS WILL BE SIMILAR TO A LOSS OF FLOW IN THE
TBCCW SYSTEM AS DESCRIBED IN MALFUNCTION CC01.

MALFUNCTION REMOVAL WILL RESTORE THE VALVE OPERATION TO '

NORMAL.

'

REF: P&ID 26015 '

CWD 162
| i.

l

i

f

1
1

!

1
|

, , m W "
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SWO4 LOSS OF SERVICE WATER TO THE EMERG. DIESEL GENERATOR 1

- LOSS OF SW TO DIESEL GENERATOR
^

TYPE: SPECIFIC
i

CAUSE: SERVICE WATER TO DIESEL VALVE (1-SW-99) AIR SOLENOID l

FAILS TO THE CLOSED POSITION. ;

PLANT
STATUS: 1004 POWER, DIESEL GENERATOR TEST IN PROGRESS

!

EFFECTS: THE SERVICE. WATER VALVE 1-SW-99 AUTOMATICALLY OPENS WHEN i

THE. DIESEL GENERATOR IS STARTED. WITH THIS MALFUNCTION
"

ACTIVE 1-SW-99 WILL NOT OPEN WHEN THE DIESEL IS STARTED ;

OR IF ALREADY OPEN IT WILL CLOSE.- THIS WILL RESULT IN
A LOSS OF COOLING WATER TO THE DIESLt GENERATOR, WHICH *

WILL CAUSE DIESEL GENERATOR TEMPERATURES TO INCREASE.

THE DIESEL WILL EVENTUALLY TRIP DUE TO HIGH TEMPERATURE. l

(THIS TRIP IS BYPASSED WITH AN MCA SIGNAL.)

ANNUNCIATORS: '

DIESEL GENERATOR COOLANT -CRP 908 A2-2 i

TEMPERATURE HIGH (1-6)

DIESEL GENERATOR LOCKOUT CRP 908.A2-1
(1-1)

,

MALFUNCTION REMOVAL WILL RESTORE THE VALVE OPERATION i
TO NORMAL.

REF: P&ID 26015

1

1
, !

'|

| !
:

.

!

I
j
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l

SWO5 TBCCW, RBCCW & TBSCCW HX-TUBE FOULING

VARIABLE (1005 : COMPLETE LOSS OF FLOW) i

A - TBCCW HX TUBE FOULING
,

'

C - RBCCW HX TUBE FOULING

C - TBSCCW HX TUBE FOULING t

TYPE: GENERIC, VARIABLE (1004 c COMPLETE LOSS OF FLOW)
:

CAUSE: MARINE' GROWTH '

PLANT t
STATUS: 100% POWER

'

-

EFFECTS: THE FOULING OF.THE AFFECTED HEAT EXCHANGER WILL RESULT
IN A REDUCTION IN TUBE SIDE SERVICE WATER FLOW. THIS
WILL CAUSE AN INCREASE OF THE AFFECTED HEAT EXCHANGER
SHELL SIDE OUTLET TEMPERATURE, WHICH IN TURN WILL CAUSE '

INCREASED TEMPERATURES OF THE COOLED COMPONENTS-IN.THE
AFFECTED SYSTEM.

.

.

A -- THE OVERALL EFFECTS WILL BE SIMILAR TO A LOSS OF
TBCCW SYSTEM FLOW DESCRIBED IN MALFUNCTION CC01
EFFECTS.

B -- THE OVERALL EFFECTS WILL'BE EIMILAR TO A LOSS OF i

RBCCW SYSTEM FLOW- DESCRIBED IN MALFUNCTION ' RC01
'

EFFECTS. -

C -- THE OVERALL EFFECTS WILL BE SIMILAR TO A LOSS OF.
TBSCCW SYSTEM FLOW DESCRIBED IN MALFUNCTION SC01
EFFECTS.

+

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED HEAT-
EXCHANGER TO NORMAL.. REMOTE FUNCTIONS SWR 05-SWR 10
SHOULD BE USED TO ISOLATE THE AFFECTED HEAT EXCHANGER >

BEFORE REMOVING THE MALFUNCTION.

REF: P&ID 26015-
i.

l

6

i

f
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|

SWO6 LOSS OF SERVICE WATER PUMP BREAKER CONTROL POWER [
:

A - SW PUMP A LOSS OF CONTROL' POWER ;

!

B - SW PUMP B LOSS 0F CONTROL POWER
|

C - SW PUMP C LOSS OF CONTROL POWER

D - SW PUMP D LOSS OF CONTROL POWER
|

'

TYPE: GENERIC

CAUSE: BLOWN FUSES IN CONTROL CIRCUIT :
,

PLANT
STATUS: 1005 POWER

EFFECTS: A -- WHEN THIS MALFUNCTION IS INSERTED BOTH FUSES ON THE
POSITIVE SIDE OF THE CONTROL CIRCUIT WILL BLOW. '

,

:
WITH THE FUSES BLOWN, THE PUMP STOP/RUN INDICATION
WILL EXTINGUISH AND THE PUMP CANNOT BE STARTED IF

,

STOPPED, OR CANNOT BE SHUT OFF IF IT IS RUNNING.

IF MALFUNCTION SWO1 A (SW PUMP TRIP) IS INSERTED WITH
THIS MALFUNCTION ACTIVE AND WITH SERVICE WATER PUMP
A RUNNING, SERVICE WATER PUMP A BREAKER WILL NOT
TRIP, HOWEVER, THE OVERCURRENT WILL'BE SEEN BY THE '

4160 V BUS CAUSING ITS SUPPLY BREAKER TO TRIP.
DURING THIS MALFUNCTION SERVICE WATER PUMP A CURRENT
INDICATION AND OVERLOAD TRIP ANNUNCIATOR WILL'

RESPOND WHEN REQUIRED.i

i

!

B -- SIMILAR TO MALF A, EXCEPT SERVICE WATER PUMP B WILL
BE THE AFFECTED COMPONENT.

C -- SIMILAR TO MALF A, EXCEPT SERVICE WATER PUMP C WILL
BE THE AFFECTED COMPONENT. s

D -- SIMILAR TO MALF A, EXCEPT SERVICE WATER PUMP D WILL
BE THE AFFECTED COMPONENT.

'

MALFUNCTION REMOVAL WILL REPLACE THE BLOWN FUSES.

REF: CWD 151-154 !

L

'
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SWO7 LPCI HX EMERG. SERVICE WATER D/P CONTROLLER FAILURE,

VARIABLE (0-1004 CONTROLLER OUTPUT) )

ESW/LPCI A D/P CONTROLLER FAILURE-

ESW/LPCI B D/P CONTROLLER FAILUREB -

TYPE: GENERIC, VARIABLE (0-100% CONTROLLER OUTPUT)
,

CAUSE: CONTROLLER AUTOMATIC _ OUTPUT ELECTRONIC FAILURE

PLANT I
STATUS: IN SUPPRESION POOL COOLING ;

EFFECTS: A_-- 1004; ESW FLOW IN THE HEADER WILL INCREASE TO ITS [
HIGH LIMIT AND GIVE INDICATION OF ESW PUMP -

CAVITATION (IF ONE PUMP ONLY IS RUNNING) AS LPC-4A ,

OPENS FULLY. HX LO SHELL TO TUBE D/P ANNUNCIATOR
ALARMS, AND D/P INDICATION WILL DECREASE. MANUAL i

OPERATION - OF THE CONTROLLER WILL STILL FUNCTION
NORMALLY.

,

04; ESW FLOW IN THE HEADER WILL DECREASE TO O GPM
AS LPC-4A CLOSES FULLY. LPCI TEMP OUT OF THE HX *

INCREASES QUICKLY TO HX INLET TEMP. MANUAL
OPERATION OF THE CONTROLLER WILL STILL BE POSSIBLE.

CONTROL ROOM INDICATIONS: '
,

ESW FLOW INDICATOR
I

LPC-4A VALVE POSITION

CONTROLLER ERROR

HX TEMPERATURE INDICATION
'

ANNUNCIATORS: :

LPCI SYS I HX LO CRP 903 A1
TUBE =TO SHELL DIF PRESS (2-4)

DEACTIVATING THE MALFUNCTION WILL RESTORE THE i
CONTROLLER TO NORMAL OPERATION. !

|B -- RESPONSE IS IDENTICAL EXCEPT FOR B
,

REF: P&ID 26008
CWD 765 j

1

-

)
'
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TC01 ELECTRIC PRESSURE REGULATOR. TRANSDUCER FAILURE {

; VARIABLE (0-1005 TRANSDUCER OUTPUT)
!

' EPR TRANSDUCER FAILURE '-

i
TYPE: VARIABLE (0-100% TRANSDUCER OUTPUT)

CAUSE: MECHANICAL FAILURE OF MAIN STEAM PRESSURE TRANSDUCER j
DT-4.

PLANT
STATUS: 100% POWER !

EFFECTS: THE OUTPUT OF THE MAIN STEAM PRESSURE TPANSDUCER WILL GO
TO THE INSTRUCTOR GPECIFIED VALUE. I! LING PROCESS ,

COMPUTER POINT TUR050 SUBTRACT.910 THIS WILL GIVE=YOU- I

THE SEVERITY WHICH WILL NOT CAUSE ANY CHANGE'IN SERVO .

POSITION. .IF'A LOWER SEVERITY IS ENTERED, THE CONTROL #

SYSTEM WILL RESPOND BY CLOSING THE' CONTROL VALVES.'

REACTOR PRESSURE WILL INCREASE AND THE MECHANICAL
PRESSURE REGULATOR WILL TAKE OVER TO LIMIT THE TRANSIENT. <

THE E.P.R. SERVO WILL DRIVE TO'ZERO. i

i

IF THE SEVERITY IS HIGHER THAN TUR050 - 910,
THE CONTROL VALVES WILL OPEN TO-THE MECHANICAL
" REACTOR FLOW LIMIT" STOP. REACTOR PRESSURE WILL
DECREASE.

REMOVAL OF THIS MALFUNCTION WILL RESTORE NORMAL OPERATION
OF THE PRESSURE TRANSDUCER. *

CONTROL ROOM INDICA' IONS:T

EPR SERVO POSITION ,

TURBINE CONTROL VALVE POSITION

REACTOR PRESSURE i

REF: CWD 49
GE TURBINE MANUAL
OP 314

,

b
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TCO2 ELECTRIC PRESSURE REGULATOR OSCILLATION
1

VARIABLE (100* = 100 PSI SWING) )
1

- EPR OSCILLATION l

J

TYPE: VARIABLE (100* = 100 PSI SWING)

CAUSE: ELECTRONIC MALFUNCTION
;

'
PLANT
STATUS:- 1005 POWER

'

EFFECTS: THE E.P.R. CONTROL SIGNAL INTO THE LEAD / LAG CIRCUIT WILL
OSCILLATE ABOUT THE NORMAL SETPOINT BY THE INSTRUCTOR
SPECIFIED PEAK-TO-PEAK PRESSURE-SWING. THE PERIOD OF
OSCILLATION WILL SE ABOUT THREE SECONDS. IF THE LOWER
PEAK DROPS BELOW THE M.P.R. INPUT TO THE HIGH VALUE GATE. ,

THE M.P.R. WILL ATTEMPT TO CONTROL PRESSURE AND. IF THE
'

M.P.R. IS SET CLOSE TO THE E.P.R.,~MAY CAUSE THE E.P.R. ;

OUTPUT TO DECAY TO ZERO.

IF NEAR THE REACTOR FLOW LIMIT. THE EFFECTS OF THE UPPER
'

PEAK WILL-BE CLIPPED BY THE LIMITER. - c

THE PRESSURE OSCILLATIONS WILL CAUSE CORRESPONDING '

OSCILLATIONS IN REACTOR POWER AND MAY CAUSE A REACTOR i

SCRAM ON HIGH POWER. t

REMOVAL OF THIS MALFUNCTION WILL RESTORE ThE E.P.R.
CONTROL SIGNAL TO NORMAL. '

CONTROL ROOM INDICATIONS: !

E.P.R. SERVO POSITION
1

GENERATOR' LOAD

REACTOR PRESSURE

REACTOR POWER

REF: CWD 49
GE TURBINE MANUAL
OP 314

|

!
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TCO3

MECHANICAL PRESSURE REGULATOR TRANSDUCER FAILURE
VARIABLE (0-100* OF RANGE)
- MPR TRANSDUCER FAILURE

TYPE:
VARIABLE (0-1005 OF RANGE)

CAUSE:

FAILURE OF THE MECHANICAL PRESSURE SENSORPLANT
STATUS: 100% POWER

- i

EFFECTS:

COMPARATOR WILL GO TO THE INSTRUCTOR SPECIFIED VALTHE PRESSURE INPUT'TO THE MECHANICAL PRESSURE SETPO
f

INT
USING PROCESS COMPUTER POINT TUR050,

'

UE.DIVIDE BY 9;
SUBTRACT 150 AND

CAUSE ANY CHANGE IN SERVO POSITION.~THIS WILL'GIVE THE SEVERITY WHICH WILL NOTIS USED, AND TH E M . P . R . IF A HIGHER SEVERITY
THAN E.P.R. SIGNAL. CONTROL SIGNAL BECOMES HIGHER
OPEN, REACTOR PRESSURE WILL DECREASE AND THE E P RIT WILL CAUSE:THE CONTROL. VALVES TO

,

DRIVE LOW.

IN SERVICE CONTROL VALVES WILL CLOSE'AND PRESSUREIF A LOWER SEVERITY IS USED WHILE THE HPR IS
. WILL. .

>

INCREASE. '

WILL

REMOVAL OF THIS MALFUNCTION WILL RESTORE NORMAL OPE
v

OF THE M.P.R.
PRESSURE SENSOR. RATION

'

CONTROL ROOM INDICATIONS:

M.P.R. OUTPUT STROKE INDICATOR
REF:

GE TURBINE MANUAL
'

,

-

' l

I
|

1

l

!

'
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| TC04 MECHANICAL PRESSURE REGULATOR OSCILLATION '

!

| VARIABLE (1004 = 100 PSI SWING)
4

'- MPR OSCILLATION

TYPE: VARIABLE (100% = 100 PSI SWING)
!

CAUSE: ' CONTROL MECHANISM FAILURE I

PLANT
-

STATUS: 1004 POWER
.

. !

EFFECTS:- THE M.P.R. CONTROL INPUT TO THE' LEAD / LAG MECHANISM WILL
OSCILLATE ABOUT'THE NORMAL SETPOINT BY THE INSTRUCTOR j1

SPECIFIED PEAK-TO-PEAK-PRESSURE SWING. THE PERIOD OF i
OSCILLATION WILL BE ABOUT THREE SECONDS. IF'THE UPPER ?

PEAK. EXCEEDS THE E.P.R. INPUT TO THE HIGH VALUE GATE, i
THE CONTROL VALVES WILL OPEN AND THE E.P.R. WILL DECREASE
ITS SIGNAL IN AN ATTEMPT TO RECOVER PRESSURE. THE '

E.P.R. MAY CONTINUE IN SYMPATHETIC OSCILLATIONS OR IT. '

MAY DRIVE TO ZERO DEPENDING ON THE RELATIONSHIP OF THE !

~

TWO PRESSURE SETPOINTS. '

IF NEAR THE REACTOR FLOW LIMIT, THE' EFFECTS OF THE UPPER.
PEAK WILL BE CLIPPED BY THE LIMITER.

,

REMOVAL OF THIS MALFUNCTION WILL RESTORE THE M.P.R
CONTROL INPUT TO NORMAL.

1
CONTROL ROOM INDICATIONS:

'

M.P.R. OUTPUT STROKE

GENERATOR LOAD I

,

REACTOR PRESSURE

REACTOR POWER '

,

REF: G.E. TURBINE MANUAL

i
^|
I
J

! 1
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TCOS TURBINE CON 1ROL VALVE FAILURE

VARIABLE (0-1005 VALVE POSITION) :
'

A CONTROL VALVE #1 FAILURE i-

B - CONTROL VALVE #2 FAILURE

C- - CONTROL VALVE #3 FAILURE ,

D - CONTROL VALVE #4 FAILURE ?

TYPE: GENERIC, VARIABLE (0-1004 VALVE POSITION) ;

CAUSE: VALVE SERVO-MOTOR FAILURE

PLANT t
'

STATUS: 1004 POWER

EFFECTS: A -- CONTROL VALVE #1 SERVO WILL GO TO THE INSTRUCTOR
SPECIFIED POSITION. TURBINE LOAD AND STEAM FLOW
WILL RESPOND.AND THE' PRESSURE CONTROL SYSTEM WILL
MODULATE THE OTHER CONTROL VALVES TO CONTROL REACTOR
PRESSURE. IF THE-VALVE CLOSES MORE THAN THE OTHER
VALVES CAN OPEN, THE BYPASS VALVES WILL OPEN.

REMOVAL OF THIS MALFUNCTION WILL RESTORE NORMAL'
CONTROL VALVE OPERATION.

-

,

CONTROL' ROOM INDICATIONS:

CONTROL VALVE POSITIONS
|

REACTOR PRESSURE
s

B-D SIMILAR TO MALF. A.

REF: GE TURBINE MANUAL

,

4

I

-

r
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TC06 TURBINE BYPASS VALVE FAILURE

VARIABLE (0-1004-VALVE POSITION)

BYPASS VALVE #1 FAILURE |A -

l

B BYPASS VALVE #2 FAILl!RE-

C - BYPASS VALVE #3 FAILURE i
'

'
D BYPASS VALVE #4 FAILURE

E - BYPASS VALVE #5 FAILURE

F - BYPASS VALVE #6 FAILURE <

G - BYPASS VALVE #7 FAILURE

H - BYPASS VALVE #8 FAILURE
i

J - BYPASS VALVE #9 FAILURE

K - BYPASS VALVE #10 FAILURE- |

TYPE:- GENERIC, VARIABLE (0-1002 VALVE POSITION) !

CAUSE: VALVE SERVO-MOTOR FAILURE

PLANT
STATUS: 1005 POWER i

.

EFFECTS: A -- BYPASS VtaVE #1 WILL GO TO THE INSTRUCTOR SPECIFIED
'

POSITION ,- THE VALVE POSITION LIGHTS WILL INDICATE,

INTERMECI ATE OR FULLY OPEN, BUT~ THE COMBINED BYPASS
VALVE POSITION INDICATOR WILL CONTINUE TO SHOW THE
CORRECT BVPASS VALVE DEMAND. REACTOR FRESSURE WILL
DECREASE AND THE PRESSURE CONTROL SYSTEM WILL CLOSE '

THE TURBINE CONTROLLVALVES TO: RESTORE PRESSURE.

REMOVAL OF THIS MALFUNCTION W I L L -- R E S T O R E N O R M A L
_

BYPASS VALVE OPERATION. '

,

CONTROL ROOM _ INDICATIONS:
'

BYPASS VALVE POSITION LIGHTS |
1

GENERATOR LOAD
|

[ B-K SIMILAR TO MALF. A. j

REF:' CWD 44-
~GE TURBINE MANUAL I

- - - -- .- - - - - .. . - . . -
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!
TC07 TURBINE FAILS TO TRIP

J

A - TURBINE VACUUM TRIP'#1 FAILS
B

- TURBINE EMERG TRIP VALVE FAILS
tTYPE: GENERIC

CAUSE: MECHANICAL FAILURE
,

PLANT l
STATUS: 1005. POWER ,

'

EFFECTS: i

A -- WHEN CONDITIONS OCCUR WHICH SHOULD CAUSE VACUUM TRIP
#1 TO TRIP, INCLUDING MANUAL TRIP, THE. TRIP PISTON
WILL NOT SHIFT.

OIL WILL STILL BE.~ SUPPLIED TO THE
EMERGENCY TRIP VALVE IF IT HAS NOT TRIPPED.THE ?

VACUUM TRIP #1 INDICATING LIGHT WILL NOT ILLUMINATE,
BUT IF THE LOW VACUUM TRIP CONDETION IS PRESENT THAT
ANNUNCI ATOR WILL STILL ACTUATE.: THE EMERGENCY TRIP
VALVE WILL STILL BE CAPABLE OF TRIPPING THE TURBINE.

s

REMOVAL OF THIS MALFUNCTION WILL . RESTORE NORMAL
OPERATION OF THE TRIP PISTON.

I

B -- WHEN CONDITIONS OCCUR WHICH SHOULD CAUSE THE
EMERGENCY TRIP VALVE TO' TRIP, THE VALVE WILL 'NOT

_.
_ |

SHIFT.
TRIP OIL WILL STILL BE 5LPPLIED' TO ALLRELAYS IF VACUUM TRIP : , # 1 HAS NOT TRIPPED. THE !

.,
3

TURBINE OVERSPEED TRIP INDICATING LIGHT- AND
ANNUNCIATOR WILL NOT ACTUATE. VACUUM TRIP #1 WILL
STILL BE CAPABLE OF TRIPPING THE TURBINE.

REMOVAL OF THIS MALFUNCTION WILL RESTORE NORMALOPERATION OF THE TRIP VALVE.
'

REF: GE TURBINE MANUAL i

- _
(
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|' TC08- TURBINE-TRIP'

- TURBINE TRIP (EMERG GOVERNOR FALURE)

TYPE:- SPECIFIC

CAUSE: EMERGENCY GOVENOR TRIP VALVE LATCH FAILURE
1PLANT jSTATUS: 100% POWER
;

!EFFECTS: THE EMERGENCY TRIP VALVE WILL' SHIFT CAUSING THE TURBINE
TO TRIP,- THE OVERSPEED' TRIP INDICATING LIGHT'AND-

. ANNUNCIATOR WILLz ACTUATE. THE REACTOR WILL SCRAM AS -
!
'

THE TURBINE-STOPsVALVES CLOGE.

ATTEMPTING TO RESET THE-MASTER TRIP WILL CAC.iE THE TRIP l
INDICATING' LIGHT-TO. EXTINGUISH AND THE ANNUNCIATOR TO
CLEAR , . BUT THE DEVICEe WII.L -TRIP AGAIN WHEN -THE - SWITCH' !

IS RETURNED.
i
I

REMOVAL OF THIS' MALFUNCTION WILL RESTORE NORMAL OPERATION--
OF THE EMERGENCY TRIP VALVE = MECHANISM.

ANNUNCIATORS: i

TURBINE: OVERSPEED CRP 907 A1-2
TRIP :(1-5)

4

REF: CWD 73
3E TURBINE MANUAL ,

,

-

- I

1

~

!
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TC09 TURBINE GOVERNOR (LOAD DEMAND)-FAILS HIGHi

- TURBINE LOAD DEMAND-FAILS MIGH

-TYPE:- SPECIFIC

CAUSE: PLUGGED DRAIN PORT IN THE SPEED GOVERNOR

PLANT
STATUS: TURBINE STARTUP

h
EFFECTS: CONTRC; OIL PRESSURE' TO THE SPEED RELAY WILL STEADILY j

INCREASE CAUSING THE--SPEED /LOADJSIGNAL TO THE CONTROL |

VALVES TO BEGIN INCREASINGLAT 5%/SECOND. -WITH THE- '

SPEED / LOAD SIGNAL CONTROLLING, THE CONTROL VALVES WILL
|-

,

BEGIN OPENING CAUSING THE TURBINE TO ACCELERATE AND1 TRIP.-

ON OVERSPEED. IF.ON-LINE, ~ LOAD WILL INCREASE ' AND REACTOR
PRESSURE WILL DECREASE CAUSING.THE PRESSURE. CONTROLLER

,TO CLOSE-THE BYPASS VALVES-AND ASSUME CONTROL'OF TURBINE
LOAD.

IF THE TURBINE-GENERATOR IS ON-LINE THE WITH THE PRESSURE
CONTROL SIGNAL CONTROLLING-THE CONTROL VALVE POSITION, )
THE ONLY EFFECT- WIL'. BE THE-SPEED RELAY GOING TO THE LOAD
LIMIT STOP.- j

'
i

q
REMOVAL OF THIS MALFUNCTION-WILL' RESTORE NORMAL' DRAIN q
FLOW; ALLOWING THE SPEED / LOAD SIGNAL 1 TO RETURN' TO NORMAL.

!AT 5%/SECOND.
-

lCONTROL ROOM: INDICATIONS:,

i

TURBINE SPEED AND ACCELERATION
a

REF: CWD.61 l
GE TURB7NE MANUAL

q

h.

3

|

1

;
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TUO1 TURBINE LUBE OIL PUMP FAILURE
. ;

A - AUX OIL PUMPS A & B TRIP

B TURNING GEAR OIL PUMP TRIP-

;

C- EBOP OVERLOAD (TRIPS AFTER 30 MINUTES)-

>

TYPE: GENERIC '

CAUSE: MOTOR OVERLOAD OR SHORT CIRCUIT )
1PLANT "

STATUS: ANY

EFFECTS: A -- IF RUNNING, OR WHEN STARTED,'THEDINSTANTANEOUS''
OVERCURRENT. DEVICE -(50) WILL . TRIP, BOTH A . O . P .-

MOTORS WILL BE DEENERGIZE AND THE PUMP TRIPPED
ANNUNCIATOR WILL~ ACTUATE.

IF THE TURBINE LIS' RUNNING ABOVE ABOUT 1620 RPM, NO- 1

OTHER EFFECTS WILL' BE SEEN. .IF.BELOW ABOUT 1620
RPM OIL HEADER PRESSURE WILL DECREASE CAUSING
THE TURNING GEAR OIL PUMP TO START AUTOMATICALLY AND -
THE HYDPa'JLIC OIL PRESSURE LOW 1 ANNUNCIATOR TO
ACTUATE. THE TURBINE CONTROL SYSTEM VALVES AND THE-
GLAND SEAL ~ REGULATOR WILL FAIL.

REMOVAL OF 'THIS MALFUNCTION AND RESET OF .THE- h
OVERCURRENT DEVICE WITH-REMOTE' FUNCTION.EDR17,WILL j

-

RESTORE NORMAL. OPERATION OF-THE PUMP.-
{t

B - IF RUNNING, OR WHEN STARTEDf-THE THERMAL-OVERLOAD ;
1 DEVICE (49) WILL . TRIP,-THE ET.G.O.P. WILL TRIP AFTER Il

APPROXIMATELY .60 SECONDS, INDICATING LIGHTS WILL GO J

-

OUT, AND-THE PUMP TRIPPED ANNUNCI ATOR' WILL: ACTUATE. j
AS OIL PRESSURE DECREASES THE EMERG'OILLPUMP WILL
AUTOMATICALLYESTART AND THE' RED LIGHT WILL GO- ,

OUT- AS OIL PRESSURE RECOVERS. IF THE' AUX. OIL' PUMPS' )OR SHAFT OIL PUMP ARE-SUPPLYING OIL, NO EFFECTS WILL
BE SEEN FROMfTHIS MALFUNCTION.

REMOVAL OF THIS- MALFUNCTION AND- RESET OF THE' i

OVERCURRENT DEVICE WITH REMOTE F NCTION'50R17, WTL. !
RESTORE NORMAL OPERATIDM OF'THE PUMP. 4

C -- IF RUNNING, OR WHEN STARTED,:THE: THERMAL OVERLOAD
DEVICE (49) WILL TRIP BUT1THE E.B.O.P. WILL NOT-
STOP. BOTH INDICATING LIGHTS ~WILL STILL FUNCTION
AND THE PUMP TRIPPED AND-PUMP RUNNING ANNUNCIATORS
WILL BOTH ACTUATE.

Y |

r

1
^

l.: p. - ,.
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1

(IF THE PUMP' CONTINUES 1TO RUN IN THIS? CONDITION FOR4 '

ABOUT 30 MINUTES, . MOTOR SUPPLY BREAKER WILL ' iTHE
TRIP. THE PUMP WILL STOP AND ThE INDICATING- LIGHTS :

WILL GO OUT.

REMOVAL OF THIS MALFUNCTION 'AND RESET OF; THE . f
L OVERCURRENT- DEVICE 'WITH REMOTE FUNCTION EDR1.7, WILL ' !

RESTORE NORMAL OPERATION OF THE PUMP. }
.

CONTROL'ROOHLINDICATIONS:
t

</1P STATUS LIGHTS ,

TURBINE-LUBE OIL PRESSURES |

TURBINE CONTROL' SYSTEM VALVE' POSITIONS-

'

ANNUNCIATORS:-
' !

TURBINE AUXILIARY OIL PUMP CRP 907 Ai-1
OVERLOAD OR TRIP. '(4-3).
TURBINE HYDRAULIC CRP 907LA1-1 -

OIL PRESSURE LOW (3-1)' ' i

TURNING GEAR CRP 907 A1-2;
OIL PUMP MOTOR OVERLOAD (4-7)' '

EMERGENCY BEARING CRP 907 A1-2- R
'

OIL PUMP OVERLOAD (5-7)- i

|
EMERGENCY BEARING CRP!907DA1-2: i
OIL PUMP RUNNING. .(5-6)

REF: CWD 95-97
GE! TURBINE' MANUAL:
HOP 314

-
4

t

i
>

f
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TUO2
LOSS OF TURBINE'SHAFTL LUBE OIL PUMP'DISCH' PRESSURE

VARIABLE (100% = COMPLETE FLOW BLOCKAGE)

- LOW SHAFT OIL PUMP DISCHARGE PRESSURE

TYPE: . VARIABLE (100% : COMPLETE FLOW BLOCKAGE)

CAUSE: OBSTRUCTION IN PUMP DISCHARGE. PIPING IMMEDIATELY
DOWNSTREAM FROM THE. PUMP.

PLANT
iSTATUS: 100%' POWER.

EFFECTS:
THE FLOW BLOCKAGE WILL-CAUSE HYDRAULIC OIL P'4 ESSURE AND |
BEARING OIL-PRESSURE TO DECREAoE.- ,BELOW 193.PSIG-THE- 't
AUXILIARY = OIL: PUMPS WILL START. THE TURBINE WILL BE- -i
ABLE TO RUN IN THIS CONDITION INDEFINITELY. H THE SLIGHTLY l
LOWER OIL FLOWS WILL -CAUSE BEARING TEMPERATIJRES TO iINCREASE SLIGHTLY, BUT NO-ALARMS SHOULD OCCUR.

REMOVAL OF THIS MALFUNCTION WILL REMOVE THE' BLOCKAGE AND !

RESTORE NORMAL ~ OPERATION OF SYSTEM. !

~

CONTROL ROOM CONDITIONS:

HYDRAULIC ~ OIL PRESSURE

BEARING OIL HEADER PRESSURE i

iTURBINE BEARING-TEMPERATURES - ''

ANNUNCIATORS:
|

TURBINE HYDRAULIC CRP 907 A1-1. I
OIL PRESSURE. LOW '(2 1) i

TURBINE AUXILIARY OIL PUMP' TCRP'907 A,1-1
AUTO START (4-4)

REF: CWD 70
GE TURBINE MANUAL
OP 314

l

.

h
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TUO3 LOSS OF LUBE OIL TO TURBINE BEARING-

VARIABLE-(100% = 75% FLOW BLOCKAGE)-
.

A - TURB BEARING-#1 LOW OIL' FLOW

B - TURB BEARING #2' LOW OIL FLOW
~

C - TURB BEARING #3 LOW OIL' FLOW ,

'TURB BEARING #4 ' LOW OIL FLOW'D -
.

E - TURB BEARING #5 LOW OIL FLOW
1

F - TURB BEARING #6 LOW OIL FLOW-

G TURB BEARING,97 LOW OIL FLOW -

a
!

H - TURB BEARING #8 LOW OIL FLOW

J - TURB BEARING #9 LOW OIL FLOW

K - TURB BEARING #10-LOW. OIL FLOW I

I

TYPE: GENERIC,-VARIABLE (100% =t75% FLOW BLOCKAGE).

CAUSE: OBSTRUCTION IN BEARING OIL SUPPLY PIPING-

PLANT-
STATUS: 100% POWER

EFFECTS: A-- THE REDUCED FLOW WILL CAUSELTHE BEARING' TEMPERATURE
-

TO INCREASE. WHEN BEARING LTEMPERATURE OR - BEARING -
OIL DRAIN TEMPERATURE EXCEEDST160' DEG. , -THE HIGH
TEMPERATURE ANNUNCIATOR WILL ACTUATE. AS THE OIL i

1 TEMPERATURE: INCREASES.-ITS LUBRICATING PROPERTIES ;
, WILL DECREASE CAUSING THE HEAT: GENEATED BYL FRICTION i

IN THE BEARING TO INCREASE. BEARING METAL. 1

-TEMPERATURE WILL INCREASE FASTER THAN'' OIL DRAIN
TEMPERATURE.

-

.
.

i
IF BEARING METAL TEMPERATURE EXCEEDS ABOUT 300 DEG. 1

THE BEARING WILL WIPE. INDICATED-TEMPERATURE WILL.
SPIKE SUDDENLY AS THE'BABBIT MELTS. THE INCREASED
FLOW AREA THROUGH THE BEARING:WILL ALLOW: INCREASED

,

OIL FLOW AND THE LOSS OF FRICTION WIL'L ALLOW BEARING
METAL' TEMPERATURE. TO: DECREASE RAPIDLY. THE )

,
'

TEMPERATURE SPIKE MAY NOT BE SEEN ON THE' MULTI-POINT l

RECORDER DUE TO THE LONG TIME . BETWEEN MONITORING. iINDIVIDUAL POINTS. THE' LOAD'WHICH WAS~CARRIEDLBY i

THISiBEARING,WILLLBE PICKED UP BY THE ADJACENT
BEARINGS WHICH WILL.iSHOW A NOTICEABLE : TEMPERATURE
INCREASE. TURBINE VIBRATION WILL ALSO' SHOW A '

SIGNIFICANT INCREASE, AS,THE :AFFECTED BEARING WIPES.

.
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TUO3
1

THE ADJACENT BEARING VIBRATION WILL ALSO SHOW j
NOTICEABLE 'REASES. .

REMOVAL-OF THIS- MALFUNCTION WILL RESTORE NORMA'L OIL ,

FLOW TO THE BEARING. IF THE BEARING HAS WIPED THE
SIMULATOR MUST BE REINITIALIZED: .TO . REMOVE- THE
RESULTING EFFECTS. !

'

CONTROL" ROOM-INDICATIONS:
.

TURBINE BEARING OIL TEMPERATURES

TURBINE BEARING METAL TEMPERATURES-

TURBINE BEARING VIBRATION

ANNUNCIATORS:

4
~

TURB: OIL COOLER OR- CRP 907 A1-1;
BRG. DRAINtOIL TEMP.HI (5-1)

.

TURB. BEARING CRP.907'A1-1' '

HI TEMPERATURE .(5-2)
B-K'-- SIMILAR TO MALF A.

"REF: CWD 37,46A
- GE' TURBINE MANUAL-
OP 314.

|
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TUO4 TURBINE BEARING HIGH VIBRATION +

VARIABLE (1005 = 20 MILS)

A - TURB-BEARING #1 HI VIBRATION 1
.

B' -?TURB BEARING #2 HI VIBRATION

C - TURB BEARING #3 HI VIBRATION >

0 - TURB' BEARING #4 HI' VIBRATION
-!

E - TURB BEARING #5-HI' VIBRATION [

F - TURB BEARING #6 HI. VIBRATION

G - TURB BEARING #7 HI VIBRATION:

H - TURB BEARING #8 HI VIBRATION

J - TURB' BEARING #9 HI VIBRATION
.

K TURB BEARING #10 HI VIBRATION
i

TYPE: GENERIC,-VARIABLE (100% = 20 MILS) -

CAUSE: ROTOR UNBALANCE

PLANT
|STATUS: 100% POWER '!-

EFFECTS: A - NORMAL BEARING VIBRATION WILL INCREASE BY'THE
INSTRUCTOR.SPECIFIED AMOUNT. 'THE' VIBRATION LEVELS--

OF ADJACENT BEARINGS =WILL'ALSO INCREASE. THE'HIGH '

VIBRATION ANNUNCIATOR WILL ACTUATE AS -VIBRATION
EXCEEDS 8-MILS,- BUT NO TRIPS WILL= OCCUR. BEARING.
TEMPERATURES ~ WILL INCREASE NOTICEABLE 1 DUE' TO THE~-

VIBRATION.

IF THIS MALFUNCTION -IS ACTIVE WHILE -THE TURBINE IS
PASSING THROUGH CRITICAL SPEEDS THE PEAK; AMPLITUDES
WILL BE PROPORTIONATELY HIGHER- THAN . NORMAL. (E.G.,

y IF4 NORMAL. VIBRATION IS 2 MILS AND THE MF-SEVERITY. 1
|. IS 40% , . OR - 8 MILS, THEN THE CRITICAL SPEED PEAK -

AMPLITUDE - WILL BE FCUR TIMES THE NORMAL : PEAK. )

REMOVAL OF THIS MALFUNCTION WILL- RESTORE ROTOR
BALANCE.

l- B-K. SIMILAR TO MALF. A

CONTROL ROOM INDICATIONS:

u TURBINE VIBRATION TRENDS
'

. _ . . . . _ _ _ _ . .. . _.- . . - _ _ . . . .
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TUO4

. TURBINE BEARING = TEMPERATURES

ANNUNCIATORS:

'

I

-TURBINE VIBRATION CRP -907 A1-1
EXCESSIVE' (2-3)-

REF: CWD 70 . .

'

~GE TURBINE MANUAL
OP 314
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TUOS- ' TURBINE' LIFT PUMP FAILURE TO RUN IN' AUTO-
,

,

LIFT PUMP #1-FAILS TO RUN IN~.AU.TOA. -

LIFT PUMP #2 FAILS TO':RUN IN AUTOB -
.

s' 10 - LIFT PUMP #3 FAILS-TO RUN'IN. AUTO-6 & 8

0 - LIFT PUMP #4 FAILS TO RUN IN' AUTO 5'& 7 |.

TYPE: - GENERIC
1

. CAUSE: AUTO-START' CONTACTS ON" RELAY LSS-X FAIL OPEN.-

P'LANT
STATUS: ' SHUTDOWN f

EFFECTS: A -- WHEN THE| TURBINE STOPS ROLLING,.THE LIFT PUMP MOTOR'
# 1 ' . WILL NOT START AUTOMATICALLY WHEN THE TURNING ' '

GEAR STARTS. = THE LIFT PUMP' LOW' PRESSURE ANNUNCI ATOR
WILL- ACTUATE AND THE' NORMAL PRESSURE INDICATING
LIGHTS FOR BEARINGS-2 AND.3.WILL NOT-ILLUMINATE'.,

|

IF THE OPERATOR- MANUALLY;' STARTS :THE LIFT PUMPS
BEFORE THE TURBINE STOPS, NO EFFECTS WILLsBE SEEN
FROM THIS MALFUNCTION REMOVAL OF THIS. MALFUNCTION
WILL RESTORE THE RELAY CONTACTS TO~ NORMAL.

CONTROL ROOM INDICATIONS:
-.1

LIFT. PUMP-PRESSURE STATUS LIGHTS >

, .

ANNUNCIATORS: j
t-

TURBINE LIFT PUMP CRP 907 A1-2
PRESSURE LOW (3-5)

B-D SIMILAR TO MALF A.

REF: CWD 98-
GE TURBINE MANUAL- t

OP 314
I
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TUO6 THRUST BEARING WEAR DETECTOR LOCKOUT FAILURE

A- - TURBINE END TB WEAR DET LOCKOUT FAILS ~
~

i
,

!
\.-

\'

..

s GEN: END TB WEAR DET LOCKOUT FAILSB

, TYPE: GENERIC
t

CAUSE: DETECTOR TEST POSITION SWITCH-TWS-11 OR -12 FAILS OPEN

- PLANT-
. STATUS: ANY, TURBINE RESET

,

EFFECTS: A -- WHEN THEETHRUST BEARING WEAR' DETECTOR IS TESTED TO
THE : TURBINE. END, THE LOCKOUT LIGHT: WILL NOT COME ON t

~ ;

AS < THE -INDICATOR MOVES - AWAY .FROMr 2ERO. WHEN THE=
INDICATOR REACHES. 35 MILS THE TURBINE WILL TRIP. |-

WHEN THE SWITCH IS RETURNED TO NORMAL, 'THE DETECTORE
WILL NOT RETURN To ZERO BUT WILL REMAIN ~AT:ITS
PRESENT POSITION.

IF: THE TRIP HAS'. NOT OCCURRED', . THEN PLACING THEsTESTc
SWITCH TO THE. GENERATOR END WILL'ORIVE THE DETECTOR
'IN THE NEGATIVE DIRECTION BACK TO ZERO AND THEN TEST- *

THE GENERATOR END NORMALLY.
-

REMOVAL OF THIS: MALFUNCTION WILL RESTORE NORMAL-
OPERATION- OF THE DETECTOR- POSITION SWITCH. .THE-

DETECTOR WILL RETURN TO ZERO AND1THE TURBINE TRIP-
MAY BE RESET.

q
'CONTROL ROOM INDICATIONS:

LOCKOUT INDICATING LIGHT:

THRUST BEARING WEAR INDICATOR j,
:

: TURBINE TRIP- ,

',
ANNUNCIATORS:

,

TURBINE THRUST BEARING CRP 907 A1-1 '

FAILURE ~ TRIP (1-4)_

8 -- SIMILAR'TO MALF. A.

REF: CWD 64,.70
OP 314
GE TURBINE MANUAL o
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