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STEAINBYPASS CONTROL SYSTEM
FINALREPORT

PURPOSE AND OBJECTIVES

As a result of the. March 3, 1989 electrical grid disturbance, the Unit 3
Steam Bypass Control System (SBCS) was actuated in response to a large
load reject. The SBCS under these conditions is designed to respond by
immediately opening all eight SBCS valves to route the steam load
directly to the condenser and to atmosphere. This immediate response is
to counter the effects of the reduced steam flow which had previously
been flowing through the Turbine Generator. Once the steam load is
stabilized the system will manipulate the SBCS valves so that the plant
will remain critical at a lower power. The SBCS was unable to perform
its design function due to a failed component within the control system.

The purpose of the attached study is to investigate the design, startup,
maintenance, and operation of the controls portion of the SBCS and was
performed by a "team" of personnel assigned that responsibility. This
indepth evaluation was made to ensure prompt and effective actions were
taken in response to the faulty operation of the SBCS on March 3, 1989.
The team consisted of personnel from various departments both onsite. and
offsite with support of the original vendor and Quality Assurance.

The evaluation was performed in three stages as follows:

1. As a result of the failure a "Troubleshooting Action
Plan" consisting of a detailed failure analysis, events
and causal factors review, and a detailed approach to in
field troubleshooting was performed. (Ref Attachment 1

for details)

2. As identified in the Troubleshooting Action Plan an
indepth design and maintenance review was required in
order to ensure a complete Root Cause of Failure was
performed. This was performed as the Steam Bypass
Control System Detailed System Investigation Action
Plan. (Ref Attachment 2 for details)
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STEA BYPASS CONTROL SYSTEM
FlNAL'EPORT

P UR POS E AND OBJECTIVES CONT

3. As a portion of the detailed system investigation,
described in item 2 above, an independent Design Basis
Review was conducted by the Nuclear Engineering
Department. This also included recommendations as a
result of this review. (Ref Attachment 3 for details)

The objectives of this evaluation were as follows:

1'. To determine and correct the condition which caused the
malfunction of the Unit 3 Steam Bypass Control System
during the March 3, 1989 transient.

2. To determine the Root Cause of Failure for the March 3,
1989 transient.

3. Review the history for the SBCS.in the areas of design,
startup, maintenance, and operation to ensure no
additional root cause of failures exist within the system
which might lead to similar events in the future.

4. Review the Preventative Maintenance and Functional
Tests to insure adequacy.
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STEAhk BYPASS CONTROL SYSTEM
FINALREPORT

ANALYSISAND EVALUATION

The attachments which comprise the body of this study consist primarily
of 3 separate reports representing the overall findings /
recommendations in the various areas and may be summarized as listed
below:

1. SBCS Troubleshooting Action Plan - This document was the overall
controlling document used for actual in-plant testing to
determine the cause of the failure of the SBCS. It is organized
as follows:

Description of Issue - A brief description of the events
as they apply to the SBCS

Summary of Information Supporting Probable Cause-
This provides an Events and Causal Factors Chart and
the analysis to . attempt to determine the problem
prior to the troubleshooting effort.

Potential Root Cause - Provides a brief overview of all
potential root cause of failure mechanisms.

Review of Maintenance, Surveillance Testing and
Modification History - This section was expanded in

'heSBCS Detailed System Investigation Action Plan.
Findings of Troubleshooting - Provides facts supporting

the results of determining that a failed Group X
Permissive Timer would have caused the events as
exhibited by the SBCS.

Conclusions - This provides a short overview of the
troubleshooting and draws conclusions as to the
method of failure.

Recommended Corrective Actions - Provides a list of
corrective actions resulting from troubleshooting
plan.
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STEAMiBYPAS3 CONTROL SYSTEM
FINALREPORT

ANALYSIS AND EVALUATION CONT

2. Steam Bypass Control System Detailed Syst'm Investigation Action
F'la n - this document delineated the scope, method,
responsibilities, and final products of the indepth evaluation of
the SBCS.'hen performing these investigations data was
reviewed dating back to January 1982. This indepth evaluation
provides certain recommendations, however, no changes to the
Control System have been recommended. It provides details of
the investigation as described below.

Engineering Evaluation Requests (EER's) - 51 EER's were
evaluated in total with only 6 which were of
significance. The focus of these Engineering
Evaluations were in the fine tuning are.

Preventative and Maintenance Testing - Reviewed for
adequacy and periodicity. Resulted in
recommendation to evaluate the feasibility of
performing online testing of control system.

Temporary Modifications, Site Modifications, and Plant
Change Requests - Review was performed to ensure
no outstanding system modifications are required
and the effectiveness of any that were implemented
previously. No major changes have been performed
on the control system and none are recommended.

Work Order I Work Requests - A thorough review was
conducted to evaluate for possible maintenance
trends in the control system. components. None were
identified as a result. ~

Post Core Testing - A review of power ascension
testing applicable to SBCS was conducted to
evaluate effectiveness of testing performed on the
SBCS. These test results indicate no significant
problems with the control system.

Preoperational Tests - A review of the preop testing
was conducted to ensure adequacy of testing to
prove design of the system. This test was felt to be
inclusive for statically checking the system.
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STEA!YP BYPASS CONTROL'YSTEM
FINALREPORT

ANALYSIS AND EVAL'UATION CONT

Post Trip Reports - These event write ups were
reviewed to determine the overall effectiveness of
the SBCS during transient events. Three events
involved improper operation of SBCS and corrective
actions were Incorporated. into the system as a
result of each. One event which occurred in Unit 3
had .identified what appears to have been a failure of
the same permissive timer, .however, no
investigation was performed to correct this problem.

3. Steam Bypass Control System Design Basis Review "and Restart
Recommendations - this report summarizes the design basis
investigation and makes recommendations as a result. This
report provides detailed evaluations in the following areas:

.Purpose of SBCS .

Function of SBCS
Interfaces
Testing History
Operating History
Recommendation Basis
.Evaluation Summary and Results
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FINALREPORT

SUNIIVlARYOF RESULTS

The purpose of this section is to outline those activities which as a result
of the detailed investigation have been recommended to be accomplished.

RESTART ITEMS

Rework Unit 3 Permissive Timer Problem
Test the Unit 1 and 2 Permissive timers
Reconnect the SBCS valve positions to T-Das Unit 2
Perform 18 Month PM of control system
Perform SBCS Functional Test
Perform live steam stroke time testing on each valve
Implement twice monthly SBCS valve testing
Replace Rosemount Steam Flow Transmitters Unit 1 only

P T R TART ITEM

180 days - Evaluate the feasibility of performing an on-line functional
SBCS test with appropriate periodicity - In the past this
was considered a "High Risk" test due to effects on the
plant if the SBCS was needed and was not available due to
testing. A modular functional test is being evaluated so
that only portions of the system are removed from service
for relatively short periods of time to perform this
testing. A probability and risk assessment will be
performed after a proposed testing program. is agreed
upon. The basis for not requiring this as a restart item is
the fact that a complete 18 month calibration and
functional tests will be performed prior to restart and
this would satisfy any testing requirements for at least
180 days.

18 months - SBCS valve position indication to the Main Control Board - A
Plant Change Request has been approved by the Plant
Modification Committee and is with Design Engineering.
This will require additional cabling and changeout of
equipment on the main control panel. This is not a restart
item as it is definitely an operator aid and the current
indication can be used until this is completed.
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STEAM BYPASS CONTROL SYSTEM
FINALREPORT

SUMMARY OF RESULTS COhJT.

120 days - Establish PM for calibration of SBCS valve position inputs-
Since these indications have only been temporary to the
T-DAS no formal calibration procedure has been
formulated. If questions of data validity of these signals
arose a work request was written to check and recalibrate
the inputs. With these signals now planned to be used on a
permanent basis to ERFDADs a formal calibration is
required. An Instruction Change Notice has been issued to
I8C Standards to write this procedure. The time was
chosen to be acceptable since all position indications will
be calibrated per work requests prior to restart.

180 days - Third party review for SBCS optimization - This will involve a
significant review of data and design information. This is
not a restart concern since the evaluations performed as a
result of this study indicate that the control system has
performed satisfactorily per its design.

45 days - Add permissive timer testing to PM program - This is a
reasonable time in order that Standards personnel may
perform the necessary word processing, review and
approval steps needed to change the procedure. The
permissive timers will be checked in each unit prior to
restart.

120 days - Perform Root Cause Failure on Unit 3 Permissive Timer Card-
This will allow sufficient. time to properly perform the
Root Cause and complete the required documentation. This
timer has not been a high failure item therefore, the exact
cause of the internal circuit board failure is not required
as a restart item.

120 days - Perform reliability and probability assessment to determine
enhancements / recommendations of possible component
replacement - As recommended in the Design Review
conducted by Nuclear Engineering certain recommended
circuit boards should be replaced at the specified
intervals to provide a 95'/o confidence level. None of these
periods have passed. The data used to make these
recommendations was on a relatively small population.
This item will make a more thorough evaluation and
provide recommendations for replacement of components
as necessary.
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V'TEAhSBYPASS CONTROI. SYSTEiVl
FINALREPORT

CONCLUSIONS ANO ACTION PLANS

As a result of the Troubleshooting Action Plan testing it has been
determined that the Group X Permissive Timer circuit card in the SBCS had
failed sometime prior to the March 3, 1989 transient. The failure of this
circuit card would have resulted in the exact operation as exhibited by the
SBCS during that transient. The Allen-Bradley permissive timer card has
been replaced in Unit 3 and the defective card will have a root cause
failure analysis performed to determine which component on the card
failed.

The SBCS design basis, system design, and industry practices I designs
were reviewed. As a result of this review it was concluded that although
the SBCS in use at Palo Verde is somewhat unique in the industry it is
performing as designed and that the design utilized is felt to be
consistent with the overall design objectives of the plant.

A large number of documents were thoroughly reviewed dating back to
initial system commissioning. The results of these reviews found no
significant deficiency in the method of system startup, commissioning,
maintenance, or operation. A few minor tuning design changes were made
to the control system during initial system testing as is common for most
control systems.

As a result of these conclusions certain recommendations have been made.
These recommendations are primarily in the area of early performance of
scheduled PM tasks on all units to insure that all aspects of the system
have been recently calibrated prior to restart. These PM's will perform
an entire SBCS calibration and functional test. Additionally, each SBCS
valve will be stroked under live steam conditions and the proper timing of
each verified / adjusted.

Other long term recommendations involve evaluation of functional online
testing with appropriate periodicity and the potential for making fine
tuning adjustments for optimum system performance. A system
enhancement will involve adding SBCS valve position indication to the
Main Control Board to provide additional information to the Control Room
Operator.
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SBCS TROUBLESHOOTING ACTION PLAN
'Rev 1

ACTION LIST DESCRIPTION : STEAM BYPASS CONTROL SYSTEM

TEAM LEADER : JEFF SUMMY

.PREPARED BY JEFF SUMMY

REVISED BY GARY ANDERSON

DATE : MARCH 4, 1989

DATE: MARCH 10;1989

DESCRIPTION OF ISSUE

This 'action plan addresses the failure of the Steam Bypass Control
System (SBCS) to respond properly to a "large load rejection" as a
result of the electrical disturbance on Palo Verde Unit 3 on 3/3/89.

The SBCS senses a large load rejection due to inputs to the system
from S/G steam flow transmitters. At a predetermined setpoint, a rate
detection circuit activates a "Quick Open" signal to open all 8 SBCS
valves simultaneously. Additionally, with a larger load rej'ect a
signal is generated to produce a Reactor Power Cutback (RPCS). These
2 initiating events worked properly as 'evidenced .by the properinitiation of quick opening of all SBCS valves and the initiation of a
reactor power cutback.

The quick open of the SBCS valves is to counter the effects of reduced
steam flow due to the load reject. Once steam flow has been
established through the quick open sequence, the valves begin to close
and a modulation signal based on steam header pressure controls the
valves. This modulation signals works to begin opening/closing the
SBCS valves as Reactor Power lowers as a result of the cutback. The
overall result of these events is that the Reactor is stabilized at
approximately 458 power dumping steam through the modulating SBCS
valves to the condenser.

On 3/3/89, at approximately 01:02 AM the Unit 3 SBCS received a load
reject initiation signal due to decrease in steam flow. The system
responded properly by initiating a Quick Open signal to all SBCS
valves. The valves responded by going full open ( reference attached
T-DAS graphs); The next event that should have occurred would have
been that a modulating signal based on steam header pressure would
begin to modulate the SBCS valves - This signal began to accomplish
this on the Yl and Y2 valves 1002, . 1005, 1007, and 1008. The
modulating signal for the X1 and X2 valves 1001, 1003, 1004, and 1006
was pre-empted by the loss of permissive and the valves quick closed.
As a result of the step change in steam flow resulting from the quick
closure of 4 valves, another quick open signal resulted. Successive
cycling of all 8 valves continued until a quick open block signal
prevented further cycling. The quick open block signal was generated
as a result of Reactor Trip Signal and Tavg low and is designed to
prevent overcooling of the primary.



SUMMARY OF INFORMATION SUPPORTING PROBABLE CAUSE:

Refer to attached EVENTS AND CAUSAL FACTORS CHART. A detailed
evaluation of the control circuitry for the SBCS was performed. The
logic was evaluated in order to attempt to recreate a failure such
that operation of the SBCS would have resulted in what was observed.
The logic is common for both valve trains X and Y for both Quick Open
and Modulation until the Automatic Permissive Timer for the two
different valve trains is encountered.

Failure of this particular timer would have caused the open permissive
to be removed from the circuit sooner than per design. This would
have prevented the modulation signal . to X1 and X2 valves from
accomplishing its'unction to keep the valves open and the valves
would have gone full shut. This cycle would have continued as seen in
the actual event until such time as quick open signals would have been
terminated. 'his single failure is believed to be the cause of thefaulty operation of the SBCS;

The original system vendor was asked to perform an independent
analysis of the event for the SBCS and has arrived at the same failure
device. The internal APS Design Engineering group was also able to
independently arrive at this same conclusion.
POTENTIAL ROOT CAUSE

The primary potential root, cause of the SBCS malfunction is a singlefailure of the Automatic Permissive Timer for the X valve Group. A
more detailed Root Cause of Failure will be performed on this
component after removal from the system.

Potential root cause, contributing to the timer failure are
1. Isolated component failure
2. Operation of that component outside of design
3. Failure of the circuitry associated with that component

These contributing factors will require that the actual failure be
more closely evaluated to make a final determination.
REVIEW OF MAINTENANCE, SURVEILLANCE TESTING AND MODIFICATION HISTORY

The SBCS is a non- safety- related system, therefore it requires noSurveillance testing. A comprehensive maintenance and modificationhistory, Steam Bypass Control System Detailed System Investigation
Action, Plan is attached with its'ppendices. The appendices include
reviewed document lists, summary and conclusions from EED and NED.
OUTLINE OF TROUBLESHOOTING PLAN

The scope of this Plan involves the injection of simulated
signals via the SBCS Installed Test Panel to simulate a
rejection" to the SBCS. Indications on the test panel will be
monitored to provide indications of the failing component in the
system. This detailed test plan with Precautions, Limitations, As
found data collection, and actual definition of inputs to accomplishthis testing is delineated in Work Order 00345657, attached.
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FINDINGS OF TROUBLESHOOTING

On 3/9/89,, troubleshooting as specified in Pork Order 00345657 found
that with a simulated load rejection the permissive lamp indicators
for valves 1001, 1003, 1004, & 1006 (Group X) extinguished in 7
seconds and that the permissive lamp indicators for valves 1002, 1005<
1007 Ec 1008 (Group Y) extinguished in the expected 15 seconds. The
Group X Timer was found set at 15 seconds and the Group Y Timer was
found set at 15 seconds, as expected. The simulated load rejection
was repeated four times with the same results.

CONCLUSIONS

The findings of the troubleshooting proved that the Group X Timer had
degraded (failed) such that the permissive signal would be removed
from the Group X valves sooner than expected, 7 seconds instead of 15
seconds. Evaluation of TDAS Graphs of the event showed that the Group
X valves quick closed af ter approximately 7 seconds of modulation.
Quick closing of the valves is only possible by the removal of the
permissive signal to those valves. Review of the Control Room Alarms
du ing the event shows the Group X permissive in and out several times
during the event. The Group Y permissive was in for the entire event.

The failure of the Group X Timer card was the cause of the multiple
quick openings of the Steam Bypass Valves. The Timer is an Allen
Bradley Logic Card part number.1720-L440.
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RECOMMENDED CORRECTIVE ACTIONS

1)The failure has been proven to be the Group X Timer card, therefore
the quarantine on the SBCS components should be lifted and normal work
practices resumed..

2)Replace the Group X Timer card and repeat the testing delineated in
cwork Order 00345657 to verify the replacement card corrects the
problem. This corrective action will be initiated by Work Request
353366.

3)Perform a Root Cause Failure Analysis, on the failed timer card.
This corrective action will be tracked by EER 89-SF-014. This action
is to include a review of maintenance, modification history and
evaluation of the circuit design 'and associated circuitry once .the
individual failure is identified.
4)A review of SBCS testing procedures found that the Permissive Off
Delay Timers are not timed to ensure correct response. Inst uct" on
Change Request N05233 has been submitted to add necessary instructions
to the SBCS Functional Test to accomplish the timimg.

5)The actions of this Troubleshooting Action Plan have been completed.
Subsequent actions delineated under the Recommended Corrective Actionswill be tracked by other site documents. It is recommended that this
Action Plan be closed.

REVTEWED BY : 8~ 5 3 P/
SYSTEM EHCINEER

DATE

APPROVED BY ' ggs~vw G Z 6 7 DATE
H(SNEERING T M LEADER

RELEASED FOR
IMPLEMENTATION BY

INVESTIGATION DIRECTOR
DATE

FINAL CLOSURE
APPROVAL BY

INVESTIGATION DIRECTOR
DATE
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P V II G 5 WORK ORDER
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HO».. QQ345657 HR»', 328568 Svs: SF Worl Center: MNTC
Eq: 3JSFNC03 INSTRU

Eq Desc NSSS CONTROL SYSTEMS CAB Loc 01WJB14NJ02140

Priority: 5A2
Due: 03/06/89

HK OR:
Se'smic Cat:
Plant Mode:
Eq Mode:
Eq List:
ASME ZI Repair:

Y

1'234X67890
INS
Y
N

QC. Rqrd: Y
I)atls Rqrd: N
Eng Rqrd: Y
Safety Rqrd:N
Doc». II 2-3-89-01
Est Dur Mrs: 10

Problem.D sc: SBCS VALVES 1, 4, 3, 6 DID NOT FUNCTION IN THE MODULATE MODE.

Worl'esc: TROUBLESHOOT/INVESTIGATE/TEST THE STEAM BYPASS
CONTROL SYSTEM TO DETERMINE MIY IT DID NOT FUNCTION IN
MODULATE MODE IAW THE EED ACTION PLAN.

Special/Retest Recmnts: SEE ATTACHMENTS

Ootest Rard: N Code/Una Test Rard:

TSCCR~»
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ARI2011A NUCLEAR PO«ER PROJECT
SIllS «ORK ORDER ATTACH!1EfiT

THiS DOCUlIENT IS PAR. OF A «ORK CCllTROL
PACKAGE AllD IS flOT TO BE SEPARATED PROD'1 IT

PllGC

«On 00345657 «R 328568 «ark Center MHTC A.TACi'.ME!1T 'OF

«Drk Desc TROUBLESiiOOT/INVESTIGATE/TEST THE STEAM 'BYPASS
CONTROL SYSTEM TO DETERM IiVE WHY IT DID NOT FUiVCTION IiV TlfE
MODULATE MODE IAW TllE EED ACTIOiV PLAiV.

Eq 3JSFNC03 INSTRU
Eq Des'SSS CONTROL SYSTEMS CAB LDC 01WJB14NJ02140

«ork Type CM

INFORMATION

1.0 GENERAL INFORMATIOH:

1.1 DURING TllE,PLANT TRIP, TlfE STEA.'f BYPASS CONTROL VALVES PV-1001.
PV 1003 > PV 1004

>
AND PV 1006 DID NOT FUiNCT ION AS DES IG. ~ IN TI1E

MODULATE MODE ~ DURIiNG'llE PERIOD OF 'TIME FOLLOWING LARGF LOAD
REJECTIOiV AND JUST PRIOR TO TllE RESULTING REACTOR TRIP, DATA
RECORDED FROM TllE TRANSIENT DATA ACQUISITION 'SYSTE.'f (T-DAS)
INDICATES TlfAT DURING TlfIS PERIOD OF TItfE (9) COMPLETE CYCLES
OF . QUICK OPENINGS OF THESE VALVES OCCURED EVENTS AND CASUAL
FACTORS ffAVE INDICATED TffAT A MALFUNCTION EXISTS IH THE AUTO
PERMISSIVE TIMER "X"'. TESTING WILL ATTE."fPT'O ISOLATE TlfE FAIL-
URE TO T1IIS SUSPECTED COMPONENT.

1.2 TlfE SCOPE OF TIIIS DOCUMENT IS TO ULTILIZE TllE INSTALLED TEST
FEATURES OF TiiE STEAM BYPASS CONTROL SYSTEM (SBCS) TO SIMUL'TE A
LARGE LOAD REJECTIOil. TlfE TESTING WILL BE CONTROLLED TO ESTA'BLIS11
INITIALCONDITIONS REQUIRED SUClf TlfAT TlfE "SBCS" WILL RECOGNIZE TiiE
REQUIRED It(PUTS TO RESULT IN A LOAD REJECTION SIGiVAL BEING GENERATED
AND OBSERVATIOHS WILL,BE MADE USING INSTALLED TEST LAMPS TO INDICATE
THE PERFORMANCE OF TllE SYSTEM. ACTUAL "QUICK OPEN" OF T11E "SBCS"
VALVES WILL BE IN11IBITED BY PLACING . TllE VALVES IN EMERGEViCY OFF
POSITION ON TllE OPERATOR CONTROL BOARD.

COMBUSTION ENGINEERING (CE) AND T11E NUCLEAR ENGINEERING DEPARTMENT
(HED)i HAVE PERFORMED AN INDEPENDENT AHALYSIS AND CONCLUDED
A FAILURE OF TlfE TIMER IS TI1E MOST. LIKELY CAUSE OF TllE FAULTY
OPERATION OF OF T11E "SBCS".

TlfIS WORK ORDER WIL'L COLLECT AND DOCUMENT FACTUAL'NFORMATION
TO AID IN DETER'fINIHG TllE PROBABLE CAUSES, CONDITIONS AHD
CIRCUMSTANCES PERTAINING TO THIS EVENT.
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PAGE:

WO~ 00345657 WR~ 328568 Work Cente: MNTC ATT.iC:";i"=!)T OF
Work Desc TROUBLESHOOT/INVESTIGATE/TEST TilE STEAM BYPASS

CONTROL SYSTEM TO DETERMINE N/Y IT DID NOT FUNCTION IiV THE
MODULATE MODE IAM THE EED ACTION PLAN.

Eq 3JSFNC03 INSTRU
Eq Desc NSSS CONTROL SYSTEMS CAB Loc 01WJB14NJ02140

Work Type C.'i

EQUIPMEilT FUNCTION:

1.3 THE TURBINE BYPASS VALVES PERMIT THE FULL RANGE OF THE TURBINE
LOAD PiEJECTIONS TO OCCUR WITHOUT REQUIRING A REACTOR TRIP. THEY
RECIEVE THE CONTROL INPUT FROM. THE STEAil BYPASS CONTROL'YSTE l
THE VALVES MAY ALSO BE 'OPERATED MANUALLY FROM THE CONTROL ROOM
VALVES SGN-PV-1001 THROUGH 1006 DISC)LARGE INTO THE CONDENSOR.
,VALVES SGN-PV-1007 AND 1008 DISC)lARGE INTO THE ATMOSPHERE.

REFERENCE
MATERIAL'.4

APPLICABLE DMINGS: 3"J-SFE-058 SHEETS 1'O 39 (SBCS)

1'.5 'APPLICABLE TECHNICAL MANUAL: N001"13.02-136

SPECIAL NOTE

VHILE MAINTENANCE IS IN. PROGRESS, THE SBCS SHOULD BE PLACED IN THE
"EMERGENCY 'OFF" MODE, BY SWITCH )IS-1010, PER THE SYSTEM ENGINEER, TO
PREVENT INADVERTANT OPERATION OF THE STEAM BYPASS CONTROL VALVES.
WHILE THE SYSTEM IS .IN EMERGENCY OFF THE STEAM BYPASS CONTROL SYSTEM
MILL NOT OPERATE DURING' LOAD REJECTION.
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PAGE
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Work Desc TROUBLESHOOT/INVESTIG'iTE/TEST THE STEAM BYPASS

CONTROL SYSTEM TO DETERHINE b'ilY IT DID NOT FUNCTION IN Tl!E
MODULATE MODE IAlf TllE EED ACTION PLAN ~

Eq 3JSFNC03 INSTRU
Eq Desc NSSS CONTROL SYSTEMS CAB Loc 01MJB14NJ021'40

<lork Type CH

OF

INSTRUCTIONS AND GUIDELINES

SPECIAL NOTE

MIILE PEPiFORHDlG TllE TROUBLESIIOOTING PLAN ~ IF COiiDITIONS ARE ENCOUNTE D
OTiiER TilAN TllOSE EXPECTED AND UNSAFE CONDITIONS EXIST, RESTORE THE EQIII?-
MENT TO A SAFE CONDITION AND NOTIFY Tl{E INVESTIGATION TEAM LEADER.

INITIALDATE
2 ' PRECAUTIONS, LI'HITATIONS~ AND NOTIFICATIONS

~ jsli'e

~~)'i bl

2.1 NOTIFICATIONS

2.1.1 NOTIFY Tl{E CONTROL ROOM OPERATORS OF TllE WORK TO BE
PERFORHED AND TilE FOLLOWING.

NlILE TlfIS WORK IS IN PROGPESS, THE S EAH BYPASS
CONTROl VALVES VILL BE RENDERED INOPERABLE USING THE

EHERGEiNCY OFF SVITCll THE VALVES HAY BE RETURNED TO
OPERATION BY USING TlIE EMERGENCY OFF/CONDENSER INTER
LOCK RESET" SMITCH.

ANNUNCIATOR MINDO'HS 6A16A Si tA10B AND PHS COMPUTER PTS
SFSBAMI & SFYS5 VILL ALARM DURING TliIS ACTIVITY.

2 '.2 CONTACT TIIE ENGINEERING EVALUATION DEPART.'fENT (X2620)
FOR DIRECTION AND ASSISTANCE. ENGINEERING VILL BE
PRESENT DURING ALL TROUBLESllOOTINGAND INVESTIGATION
ACTIVITIES.~ >la ss 2. 1.3 CONTACT Q.C. PRIOR TO CONDUCTING TAILBOARD MEETING.
Q.C. SllALL MONITOR ALL TROUBLESllOOTING AND INVESTI-
GATING ACTIVITIES.
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PAGE:
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Wort Desc TROUBLES1!OOT/INVESTIGATE/TEST TllE STFAH BYPASS
COilTROL SYSTEH TO DETERH INE Wl!Y IT DID NOT FUNCTION IN THE
MODULATE MODE IAW TllE EED ACTION PLAN.

Eq 3JSFNC03 INSTRU
Eq Desc NSSS CONTROL SYSTEMS CAB Loc 01WJB14NJ02140

Mori'ype CH
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:.':NOTE: A TAILBOARD MEETING WILL BE HELD BETWEEN Tl'!E E iGINEER
ING EVALUATIONS DEPARTHENT ., ON-DUTY SltIFT SUPERVISOR,
WORK GROUP SUPERVISOR, PLANNER/SCll DULER, OPEPAATIO'.iS
STAFF, AND TltE TECHNICIANS Ti!AT WILI BE PERFOPHING T!IE
WORK TO DISCUSS Tl!E APPROACH TO RESOLVING THE PROBLE..S
ENCOUNTERED WITI! Tl!E "SBCS" AND THE EXPECTED RESULTS
OF TllE TROUBLES1100TING ACTIVITY.

~ >~SIR U

~~G>!I~ OR

~3(~ aq

~les

~>R IS'I

2.2.2 DOCUilENT ANY LIFTINGR
RELANDING OR JUHPERING OF LEADS

ON A DETERH INATION/RETERMIilATION SHEET ~

2'
~ 3 DOCUHENT REMOVAL AND REINSTALLATION OF CIRCUIT CARDS

USING Tl!E COMPONENT REINSTALLATION SIGNOFF SHEET,

2.2.4 MAINTAIN l!OUSEKEEPING ZONE IV, IAM 30AC-9ZZ04.

2.2.5 BEFORE SELECTING A HETER INPUT PUS11BUTTON, DEPRESS Tl!E
TEST PROBE PUSI!BUTTON AND VERIFY Tl!AT ALL OT!!ER

PUSllBUTTONS l!AVE PROPERLY RELEASED.

2.2.6 1!AVE OPE!ÃTIONS SWITCll Tl!E SBCS TO EHERGENCY OFF".
TllIS WIIiL PREVENT SBCS VALVE CYCLING DURING 71!IS 'WOR'K

ACTIVITY.

2.1.4 TEAM LEADER J.S. SUHHY TO VERIFY T!UT APPROVAL FOP,

PHYSICAL WORK ON TllE STEAH BYPASS CONTROL SYSTEM tiAS
BEEN GRANTED~

SIGNATURE/Oh E:
C

2.2 PRECAUTIONS, LIMITATION , OPERATIONAL CONSIDEPAATIONS, AND
PREREQU IS ITES

2.2.1 PRIOR TO STARTING (OR RESUMING) ANY WORK, ENSURE .TttAT
TllE EQUIPHENT TO BE WORKED ON. IS TllE SAME EQUIPMENT
SPECIFIED BY Tl!IS WORK ORDER AND/OR ITS HULTI-
EQUIPHENT LIST.
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WO~ 00345657 HR" 328568 Work Center HNTC <A A.-.C;.;.=IAT OF
Work Desc TROUBLESHOOT/INVESTIGATE/TEST Tl!E STFAM BYPASS

CONTROL SYSTEH TO DETERMINE M!Y IT DID NOT FUNCTIO,! IN TI!E
MODULATE HODE IAM TIIE EED ACTION PLAN.

Eq 3JSFNC03 INSTP.U
Eg Desc NSSS CONTROL SYSTEMS CAB Loc 01MJB14NJ02140

Mor!: T:oe CH

3. 0 INSTRUCTIONS

3.1. TROUBLESIIOOT ANO INVESTIGATE THE HOST PROBABLE. CAUSE FOR
Tl!E STEAM BYPASS CONTROL VALVES TO FAIL IN TI! .'iODULATE
MODE 3 ISN T!IE FOLLO'is'NG:

3 I 1 RECORD OBSERVATION OF CONDITIONS SETTINGS POSITION'j lB>

AS A MINIMUM FOR TllE FOLLOWING:

1.) ON TIIE "SBCS" TEST PANEL. RECORD ALL ILLUMINATED
LED'S. POSITIO.! OF "SYSTEM .'fODE SELEC OR SMITC!l",
PiECORD IF ANY VALVE SELECTION PUSifBUTTONS ARE
DEPRESSFD.

SBCS TEST PANEL LED'S c.o. Gi.c,'"
i 4 i(.csiksczr I ~ w4 (4 ~ lc pfp Cy . a c0 r 4 cc 4viwsr,llici

6, J c lk her ~ 4 vr [ar cL ( (a s Jc 4 J 0 r ~ cl, lcr fcccL(

SYSTE.'f SELECTOR SMITCff POSITION

VALVE SELECTION PUS!!BUTTONS

2.) ON Tl!E B06 'AIN CONTROL BOARD, RECORD POSITIONS
OF T!IE MASTER CONTROLLER g/A R/ RECORD POS I
TIONS OF THE'ANUAL/AUTO COiNTROL VALVE STATION FOR
ALL

"SBCS"VALVES'iIC

1001 'IC1002 ~+ RIC1003
'iIC1006 1" 11101005 ('< 11101006

HIC 10Q7 ~~ HIC1008~
3.) AT Tl!E SBCS BAY

'" RECORD T!IUMBM!EEL SMITCff
POSITIONS AND TllE ACOPIAN PO'IItER SUPPY'UTPUT
VOLTAGES

TJIUMBNIEEL POSITION/ ACOPIAN OUTPUT
3

QWC >'4f ld. t

( a C/AA.I vL'il fy ~ 1 Ail+ I

it ~

OLEIC r
Ik C + [ ISA &

I)CO 0161 r
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CONTROL SYSTEH TO DETcERHINE MIIY IT DID NOT FUNCTION IN THE
MODULATE MODE IAM THE EED ACTION PLAN.

Eq 3JSFNC03 INSTRU
Ec Dt-'sc NSSS CONTROL SYSTEMS CAB Loc 01MJD14NJ02140

IJorf''pe CH

O."

3.1.2 DOCUHENT, ON A "MORK PERFORHED CONTINUATION" SHEET,
ANY AS FOUND CONDITIONS, SUCJI c1S ANY HISSING, LOOSE
OR DAMAGED COMPONENTS AiiD NOTE THE IR POS ITIONS (OPEN
CLOSED, UP, DOMN, KNOB SETTINGS, SMITCJI POS ITIONS,
SETPOINTS, ETC. ), AND ANY ABNORMAL ENVIROHENTAL CON
DITIONS TIIE OPERATION OF COOLING DEVICES, McKTER LEAKS,
OIL LEAKS, LOOSE FITTINGS, CRcKCKS, EVIDENCE OF OVER-
'fIEATING OR MATER DcLHAGE, CLEANLINESS, BENT TUBING
FLUID LEVELS, JUi'JPERS, LIFTED VIRES, ETC. MIIENEVER
POSSIBLE, PJIOTOGRAPHS .SHOULD BE TO DOCUMENT AS-FOUND
CONDITIONS.

AUTOMATIC PERMISSIVE DELAY TI..ER FUNCTIONAL TEST

~>l~.

3llcls~

,THIS TEST MILL USE THE INSTALLED TEST FEATURFS ON .

THE "SDCS" TEST PANEL TO SIMULATE A LOAD REJECTIOiV
AND VERIFY THE PERMISSIVE TIMER IfOLDS TJJE PERHISSIVE
SIGiVAL FOR APPROXIHATELY 15 "20 SECONDS AFTER THE QUICK
OPEN,SIGiVAI. CLEARS THE "SBCS", IS DESIGiVED TO PREVENT
SYSTEM OUTPUTS TO REACTOR'OMER CUTBACK SYSTEH AND THE
"SBCS" VALVES DURING THIS TEST.

3.1.3 PLACE THE SYSTEM HODE SELECTOR SMITCH IN THE "TEST
POSITION". (REFERENCE 36MT-9SF03)

3.1.4 VERIFY THE "CONTROLLER OUTPUT PERHISSIVE" INDICATION
ON TJIE TEST PANEL IS EXTINGUSHED, IF NECESSARY PLACE
PSl AND PS2 TEST SMITCIIES IN THE "TEST SIGiVALS (TEST
MODE)" POSITION (DOMN) AND ADJUST THE PSl AiJD PS2
TEST POTS AS NECESSARY TO REMOVE TJIE CONTROLLER OUTPUT
PERMISSIVE.

3 1.5 VERIFY THE "Q.O." BLOCK INDICATION ON THE TEST PANEL
IS EXTINGUSHED , IF NECESSARY PLACE THE TAUG TEST
SMITCH IN TJIE "TEST SIGNALS (TEST HODE)" POSITION

(DOMN) AND ADJUST THE TAVG TEST POT AS NECESSARY TO
CLEAR F 0 'LOCK
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Mori'esc TROUBLESHOOT/INVESTIGATE/TEST THE STEAM BYPASS

COiVTROL SYSTEM TO DETERMINE MIIY IT DID iVOT FUNCTION IN THE
MODULATE HODE IAM THE EED ACTION PLAiV.

Eq 3JSFNC03 IiVSTRU
Eq Desc NSSS CONTROL SYSTEHS CAB Loc 01MJB14NJ02140

Work Type C;I

OF

3.1.6 PLACE THE MS/DPll TEST SMITCH IN THE TEST SIGNALS
(TEST MODE)" POSITION (DOWiV), SELECT THE MS/DP11 HETER
INPUT SELECTIOV PUSHBUTTON AND ADJUST THE MS/DPll TFST
POT FOR A DVii READING OF 3.5 VDC ~

3.1.7 REP AT TH'BOVE STEP FOR 'WS/DP12,MS/DP21 AND MS/DP

34I w 3.1.8

3. 1.9

SIHULATANEOUSLY PliACE THE MS/DP11, MS/DP12, MS/DP21,
AND WS/DP22 TEST SMITCIFES IN THE UP POSITION. THIS
SIiHUI KTES A I'URGE LOAD REJECTION. THE QUICK OPEN GROUP
Xl, Yl, X2 i Y2 AND ALL 8 VALVE QUICK OPEN AND PERHIS
SIVE IaNDICATIONS SHOULD ILLUHI,iATE (GROUP iX CONSIST
CONSIST OF "SBCS" VALYFS PV-1001,1003,1004 AND 1006/
GROUP "Y" CONSIST OF "SBCS" 'VALVES PV-1002,1005,1007
AND 1008). THE QUICK OPEN L'HPS SHOULD EXTINGUISH
AFTER A FEM SECONDS AND THE'VALVE PEPHISSIVE LAMPS
SHOULD EXTINGUISII APPiROXIHATELY 15-20 SECONDS L;,TER.
RECORD TIIE TIME FROM WHEN THE QUICK OPEN LAMPS EXTIN-
GUISH TO WHEN TIIE VAI.VE PEP,.'IISSIVE LAHPS EXTINGUISH.

GROUP X

Q.C. MONITORING COMPLETE. MRS. <'IC.

4. 0 RESTORATION

4.1

4.2

4.3

4.4

PLACE ALL "TEST SIGNAL" SWITCHES IN THE DOWN POSITION.

PLACE THE "SYSTEM MODE SELECTOR" SMITCH IN THE
"DISCONNECT POSITION.

MOMENTARILY DEPRESS THE "LIGHT AND TIHER TEST" PUSH-
BUTTON. (LOCATED ON THE FRONT OF THE TEST PANEL)

VERIFY BOTH "NOT IN OPERATE" LIGHTS GO OUT AND THEN
COME BACK ON AFTER 30 SECONDS.
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CF

4 5 AFTER BOTH "NOT IN OPE!LITE'IGllTB CO'IE ON. PI ACE
"SYSTEM MODE SELECTOR" SMITCH IN "OPERATc.".

BOTII "NOT IV OPERATE" LIGIITS VILL REMAIN QV FOR W

A SHORT PERIOD OF TIME. AFTEP, BOTlf LIGHTS GO OIIT
THE "SBCS" IS IN THE OPEP~YTE MODE.

4.6,

4.7

4.Q

REMOVE THE "SBCS" FRO'f TlfE EMERGFNCY OFF POSITION,
USING THE IIANDSHITCII (IIS-1010) .

NOTIFY OPERATIONS TIIAT THE SBCS "EL!ERGENCY-OFF/CONDEN-
SER INTERLOCK RESET SVITCII MAY NOH BE USc.D TO ENABLE
OPERATION OF THE SBCS VALVES.

NOTIFY THE CONTROL ROOM BOARD OPERATOR UPON THE
COMPLETION OF MORK.
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CWORK PERFORMED CONTINUATION SIIEET

DATE:

NAME'IIIFT:
D S M START TIilE:

(CIRCLE ONE)

MAN llOURS/
BADGE NO: DISCIPLIiNE: NAilE:

CD!iFL TINE:

HAN llOURS/
BADCF NO: DISCIPLINE:

SIIIFT SUPERVISOR (SS)
OR ASSIST SS PERHISSION
TO COHHENCE WORK; NAHE: TSCCR NO: QC:

(IF NEEDED) (N )Llc ) (TILiE)

FULLY DOCUHENT BELO'd, ALL HORK PERFOR.'lED:
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Ea Desc NSSS CONTROL SYSTEMS CAB Loc 01MJ814HJQZ140

Worl', Type

CM'ETERMINATION/RETERMIHATION'HEET

GF

I I

) CAB INET I "VENDOR"
) COLOR I DEVIGE PT ) ) INIT ) DATE ) ) IHIT ) DATi ') INI DA i

DETERMINATION I ( RETE..MIHATION
tl

)LOCATION/)CABLEP. OR)MIRE;";/ TERM BD/ )TERM ))PERFORMER 1)PE..FORME.. ZND VERIF

II
lt
II
II
ll
It
II
II
ll
II
II
II
II
II
II
Il
ll
II
1)
Il
II
I I.
'l l

II
Il
I,I
ll
I'I
I'I
11

II
ll
tl
ll
I I.

II
I I',

I

I'l

II
ll

TERM BD/ )TERMS ) ) INSTALLER'OCATION/)TERM BD/ ITERM
)CABINET DEVICEDEVICE PT ) I INIT I DATEPT

JUMPER INSTALLATION I

FROM: TO: I

IINIT DATE IINITIDATE

I JUMPER REMOVAL
I

REMOVAL ) 2ND VERIF

II
II
II
ll
It
It
II
II
ll
II
II
II

I—I

I—I

I—I

I'

I

I—I
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Mork Tvpe CM

COilPONENT REINSTALLATION SIGNOFF SHEET

P.N./MODEL NO:

PART DESCRIPTION:

S/N REMOVED:

REMOVED BY:

DATE:

LOCATION:

S/N REINSTALLED:

REINSTALLED'Y:

VEPIFIED BY:

DAEA E ~

DATE:

P'.N./MODEL NQ:

PART DESCRIPTION:

S/N REMOVED:

LOCATION:

S/N REINSTALLED:

REHOVED BY:

DATE:

t
REINSTALLED BY:

VERIFIED BY:

DATE:

DATE:

P.N./MODEL
NO-'ART

DESCRIPTIO,"l:

S/N REHOVED:

LOCATION:

S/N REINSTALLED:

REHOVED BY:

DATE:

REINSTALLED BY:

VERIFIED BY:

DATE:

DATE:

P.N./HODEL NO:

PART DESCRIPTION:

S/N REMOVED:

REMOVED BY:

DATE:

LOCATION:

S/N REINSTALI.ED:

RE ji')STALLED BY:

VERIFIED BY:

DATE:

DATE:
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Eq
Eq Desc
3JSGNPV1001
STEAM BYPASS CV-1 TO
CONDEHSER A

3JSGiHPV1002
STEAM'YPASS CV-2

Loc
VALVEX

10ETD04ST02147
0

VALVEX
04MTD03ST04147

Initials
Complete

i'X

3JSGNPV1003
STEAM BYPASS. CV-3

VALUEX
07MTE04ST02147

3JSGNPV1004 " - ' .
VALVEX'TEAM

BYPASS CV-4 07ETE04ST02147

3 JSGilPV 1005
STEAM BYPASS CV-5

VALVEX
07MTF04ST02147

3 JSGHPV1006
STEAM BYPASS CV-6

VALVF.X
10ETF04ST02147

3JSGNPV1007
STEAM BYPASS CV-7

VALVEX
05ETA 15ST02147 (2

3JSGHPV1008
STEAM BYPASS CV-8

VALVEX
05ETA'12ST05 14 7
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ANPP PYNGS WORK REQUEST
RL<ewc'.,' ''/ Iptst4~~~'sIIrt ~~™,'10~™ORIGINATOQIJQ~P~+a",jl'htOg~ 'cp~@~

EQUIPMEN f TAG NQ.;

~ SFw
NPRQS CQMP~~CQQE:

Zw~ f- RW
ECV IPM'ENT FUNCT)QN DESCRIPTION

LOCATION:

J
PROGLEM OESCRIP'TIQN

V NIT:

3
PLANfFAILURE MQQE: STATVS*TFAILVREI FAILURE QE ~

RECQMMENQKO ACTION/

~e
s~~ /4s ~ ~~~ iA ~~~m~ yFM~~.eqcc '~-.K <y /7 e~4.

4EFERENCES: IPAIQ. TECH. MANUALS.ETC}

MAINTFNANCE REOVIRE0 TAG HUNG'/

( O//E ) Q YES Q NO CROL.

LQCATIONQF MAINTENANC'EREQUIRED TAG:

ACCITICNALINFQRMAsiQNArrsACHKOI

( CNE ) Q VSS Q HQ

~
s

~. Y..'I 4 %~~a.4> ~43 '~~ ->'-'" -"-.", -";;~.:W"ORIGINATINGSUPERVlSOR: ""."..~ -'7-">..".f''„-;"-~;~
NAME.'IP/Ilt/fKOJ

5 Sum
PsrN rV QArE/EXT~ST/LNQ

I
TECH. SPEC. RELATFO7

3 9 sF ~ 6s ss///ossF ( o"s ) Q Y-s Q ."0
pF.%:='. -I'„:!s.;Ys'Yp~gt„,i~a'~:~~":::~'o~t'."~",:!I':RELEASINGORGANIZATION"~/ .?~ ->'I'~ .'.-:-'t -:.~=.~%Hi's'~:-.'::.s'.~J<i a~ Z.A»

PLAtsf MQQE:4OOT CAUSE ANALYSIS4FQVIRKOT

(CHECK) Q
TSCCR/CRQL NQ;.

KER NQ:.

SIGNATURKIOATKIEXT.:

~ Cl~G

RESTRfCT MQOE: KFFECT QN SYSTEM: EFFECT Qtt PLANft

.6
NEEO OA'TE:PRIORITY

3 -g-p
1234 67 & 9Q

COMMENTS:

...........» '~ ".-.CWORK CONTROL CENTER '-"- ~"':-"-"7" '""'""-'"'~"""""'
~ I- ~"

RECEIVKO At It/PUT GYI~, OA IF.; TIME/ SPECIAL CQNQINQNS: WORK CKN'fER: QISCIPMNK:c~ -c ~ y-%~7 I>~
SPO ON /Ct/KCK O//KI

Q WR CANCKLLEQ.OUPLICA'fE

OF

Cl WA NOT APPtst7vEO.
SEE CQMMENIS

+ OLANKETWO ISSUEO

g o ssvso.

Q WR CANCELLEO. SEE WO tIO.

COMMENTS

'lORK ORDER ATTACHMENT
CWORK ORDER "r PK-ls-'ATT/sCIIs IEIIT OF

THIS DOCUMBIT IS PART OF A )YORK CONTf7O"

PACKAGE AND IS NOT TO BE SEPARATED F'IO'I< IT-

PVII~ISAP~ ~

WORK CON I4'. REVIEW KR;

ORIGINALCopy: WCC ~ PIHK Co py: E GIHEERIHG ~ CAHAATC

Kxl: QAIK,

PZ(cc>



AN.PP

/

PiJNGS 'vVORK REQUEST
ORIGINATOR

353366 (~4Y AuM~ ~-,P Z~I ] Z/~/~ Igcx>
KQUlPMENt TAG NO.:

ms
Acorn

NPRQS COMPONENT CCOE:

I~i
EGUIPMFNT FUNCTlQN OESCRIPTlo.l',

S Bcs
LOCATION'A

~~<a
UNIT.

3
PLANT FAILURE MQOE. STATUS* ~ FAII.URK FAILURE CETKC lCN I

PROSI.EM
OESCRIPTION'((~A'(~I I~ (~q (~a) I 8a~V vcr &,Z~

&As. &+i~ .

RECQMMENQFO ACTION:

REFKRENCES: IPEIO. TECH MANUALS,ETC.)

MAlNTKNANCE REOUIREO TAG HUNG>

( ONE ) YES NO CADI.

LOCATIONOF MAINTENANCEREOUiRKO TAG

I AQQiflCNALINFORM*'TIQN*TTACfv

( i'v ) Q'vES I NO

NAME.IPKINTEOI

ORIGI'NATINGSUPERVISOR I

!

SIGNATVREIOATEIEXTISTA NQ.. [ ~ ECH SPEC RKLATEO'V

i(:;:) a" z'. I

r ...~ .. ~ - RELEASING ORGANIZATION
ROOT CAUSE ANALYSISREQUlREOY

( OIIE ) YES Q NO
TSCCRICROL NQ.;

EER No.l

SIGNATURKIOATKIEXT.:

PLANTAlQOE

1'234567890
P RIG KIT Y NEEQ CATE

COMMENTS:

" ":.: .-."-~:!i,'";;,',~,.„'.. ': SORIC CONTROL CENTER '; ".' v.".-'..I ~: -, ~
" ' '....

RECEIVEO ANO INPUT QY OAtE: flME SPECIAL CQNQITIQNS WORK CENTER

OlSClPLINE'ISPOSITION

ICNECII ONKI CQMMKN'IS'i M ILJ~ I i i I f~. Ill I

Q wR CANCELLEO.OVPLICATE

OF

Q WR Not APPROVKO.
SKK COMMENTS

Q CLANKKTwo ISSUEO

Q wO ISSUEO.
VIO NO

Q WR CANCELLEO, SKK VIO, No WORK CONfAOL RKVlKWER EXT

WORK CRO R.;-'>'I < jj;;.'..ir..'.v . CF
THiS OOC"a',E".j: p i:j Ov ~i . IO* ~

C I 'sY I I/II
PACIlAGE Alt'D IS I'IDT TD BE SEPABATED FFIGI'1 IT.

OAIK

PVAlDOIFF Aev g4g

ORIGINALCopy VICC ~ PIN@Copy:ENGINEEAING i CANAAYCopy:OAIGINATOA



. WO.:.: — I..
NUMB'ER:

MME
NUMBER:

CHECK-OUT
DATE:

CHECKED-OUT BY:
(PRINT)

M8aTE CAL .',, ~ r

CXICX-m ~>

ATTACHMDITI I CF I
1

I i

THIS DOCUMENT IS PA
OF A WORK CONTROI
PACKAGE AND IS NOT
BE SEPARATED FROM

I'o

c'II'O

SAFETY RELATED? Q YES NO

QUANTITATIVEACCFPTANCE DATA? Q YES NO

PRE-TEST

POST-TEST

NCTIONAL
TEST DATA

S
P
A
N

ACTUALREADING{S)TAKEN

SINGLE POINTLO HI

( or

OI'I'r

'OI''

oC

PRESSURE

Q PSIG

Q in/HrO

PSIA

Q;n/Hg

TORQUE

in ~ IbsCl. II ~ Ibs

OTHER (Spocl/yJ

TEMPERATURE

Q of

ELECTRONIC

Q K.

Q KL

I '.I

Mi.

Q d'.

Q VDC

VAC

U, t OHMs

Ngi H-

Q f+ AI'IPs

T
l

0

mvdc

rnvac

K r.i

I KH=

Q mam"s

RANG"{SI SELECT=D

MULTI-CHANNELEQUIPMENT USAGE

MAINFRAME PLUG-IN MODUI f{S)

SUBMIT
USAGE

SUBMIT
USAGE

ALWAYS

NOTE: ASEPARATE USAGE FORM MUST BE SUBMITTEDFOR MAINFRAMEAND
EACH MODULEUSfD. IF MODULES ARE CHANGED YOU MUST SUBMIT
ANOTHER USAGE FORM.

ALWAYS

CHANNEL/
sLor MOOVLE METE I 0 NO.

CHANNEL/
SLOr MOOVLEM&TEI.O. NO,

CHANNELI
SLOr INSTIIVMENrNO

"orrirri en ts:
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NUMBER:

MBTE
NUMBER:

CHECK OUT
DATE:

CHECKED-OUT BY:
(PRINT)

I ~

ATTACHMEN I I C !

THIS DOCUMENT IS PAR
.3F A WORK CONTROL
PACiVLGE AND IS NOTT
BE SEPARATED FROM IT

MSiE USAGE .

M8,TE CAL

CHECK-IN
DATE: ~ 1 1

po+
~O

+

SAFETY RELATED? ~YES NO

QUANTITATII/OACCE. TANCE DATAY~YE I NQ

TEMPERATURE ELECTRONIC
PRE-TEST

POST-TEST

FUNCTIONAL
TEST DATA

LO Hl SINGLE POINT

ACTUALREADING(S) TAKEN

oF Q c

PRESSURE U;
Q PSIG PSIA

in/HzO I in/Hg C .,

VDC Q
VAC

OHMs

HE

AMPs Q

mvdc

mvac

Kfl

rnamos

Q KV:

Q KV/

! M('.

I

I dl.

S
P
A

or

or

OI'r
OI'ORQUEin ~ Ibs

OTHER (Spec//y)

T
I

II ~ Ibs
RANGEISI SELECTED

MULTI-CHANNELEQUIPMENT USAGE

MAINFRAME

SUBMIT
USAGE

PLUG-IN MODULE(S)

SUBMIT
USAGE

ALWAYS

NOTE: ASEPARATE USAGE FORM MUST BE SUBMITTEDFOR MAINFRAMEAND
EACH MODULEUSED. IF MODULES ARE CHANGED YOU MUST SUBMIT
ANOTHER USAGE FORM.

ALWAYS

CHANNEL/
SLOT MODULE MdrE 1 0, NO.

CHANNEL!
SLOT MOOULE MSTE I O. vO. C11AA/NEL/

SLOr 1NSTAUVE/Er E/O

".omments:
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STEAM BYPASS CONTROL SYS i EM

FINAL REPORT

ATlACHIVIENT2

STEAIVI BYPASS CONTROL SYSTEM

DETAIL'ED SYS7EWI INVESTIGATIONACTION PLAN
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S7IEAM BYPASS CQD~gl'7RQII SYS > F "~i'J

DE u Allll ED SYSTEM'~A IIMVES75GATilOoM

AC7)M PlLAN



Perform an indepth investigation of the Steam Bypass Control System
(SBCS) as implemented at Palo Verde in conjunction with the Atrr,ospheric
Dump Valve investigation under the direction of Mr. William Simko.

Provide results, conclusions, and prepare recommendations as the product
of the above described detailed investigation into the SBCS to address
those concerns raised by Palo Verde Management and the NRC with regards
to the overall design, maintenance, and operation of the SBCS.

GCQER;

The SBCS portion of the overall investigation will encompass the
components used in the sensing, measurement and control of the Steam
Bypass Control System Valves up to the valve positioners located on the
actual SSCS valves which are the components generally associated with
the " SF" portion of the SBCS. A listing of those components may be found
as Appendix A.

The documents which will, as a minimum, be used to perform this review
are listed in Appendix B. Othe source material may be added to this list
as the investigation proceeds wiih the final conclusions and
recommendations making use'of as many references as is considered
necessary to complete a thorough review of the SBCS.

It is anticipated that this review will require approximately 14 days and
should be concluded with recommendations on April 3,1989 for inclusion
into the overall effort as directed by Mr. Simko.
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The overall organization of the SBCS investigation will be per Aopendix C
and is a subset of Mr. Simko's main:.investigation team. The SECS team
will confer with Mr. Simko regularly to ensure that the overall goals and
objectives are being met in a timely fashion and to ensure a
crossdiscipline transfer of any interface data is promptly performed.

VERALLPLAN AND S HED LE:

The SBCS investigation will occur in approximately 5 phases as listed
below:

MAJOR TASK
OESCRIP TION

TIME TO - START DATE - COMP OATE
COMPLETE EST!MATEO ES TIMATEO

DATA RETRIEVAL - 3 DAYS
DATA REVlEW - 5 DAYS
FORMULATE RESULTS - 3 DAYS
CONCLUSIONS 2 DAYS
COMPLETE FlNDlNGS - 1 DAY

3/19/89
3/21/89

3/26/8
3/29/89
3/31/89

3/21/89
3/26/89

3/29/89
3/31/8
4/3/89

The data retrieval phase will collect and assemble as much useful
information on the SBCS as possible based on the sources outlined in

Appendix B and organize that data into categories that will make data
review and reduction as simple as possible.

The data review phase willcompletely review the data in each of the
categories and reduce this data into an organized collection of facts
pertaining to the individual components affected by that data. The results
of this data reduction will provide a mechanism for which a component by
component review will be accomplished.

The next phase will be a review of only the pertinent facts as a result of
the data review phase and forr.:late detailed results based on these
reviews. This phase should att'.mpt to determine on a instrument basis
all levels of activities performed and the results of those activities as

'heyrelate to the system.

The. conclusion phase will result in answers to all pertinent design,
maintenance, and system operation questions which have arose either as a
result of the Unit 3 Reactor Trip of March 3, l989 or additional concerns
as a result of the detailed review conducted subsequent to that event.
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This phase will also make recommendations in those areas which the
investigation team has determined require. additional emphasis. These
recommendations should be as complete as possible and-not of the na'.ure
that would involve continuing detailed studies unless absolutely
necessary. These conclusions might be of the nature such that additional
PM's are recommended, Plant Changes are recommended, etc..

The final phase will be a complete collection of all investigation team
activities with a final report of those activities resulting. This final
report will be provided to the main investigation team Mr. Simko for his
review and final approval. It will in.addition to providing details of the
actual investigation provide lessons learned.

RER IR

Many of those resources required by the main investigation team will
provide the necessary input for SBCS as is required for the ADV
investigation. These common areas are primarily in the data collection
and reduction aspects of the investigation. Those resources unique to the
SBCS only portions are organizationally outlined in Appendix A and are
further described below.

II~C ~~>N'll U~571GNS ~NG)NEHQr)NQ PEHSG~>PNE>

Jeff Summy - I&C EED Supervisor - Overall coordinator
Jim Hebison - l8C EED Lead - Data and Results review
Dave Legg - SBCS System Eng - Data review and recommendations-
Randy Black - Senior l8C Eng - Data coltecti'on and data review

QQ ~l]iQQl re'NGlNH~aRMG, PF~MGN¹L

Jim Rowland - NED l8 C Supervisor - Design review coordinator
Steve Garrett- Responsible Eng - Design review and recommendations

GRIST)HA''I SUP'PL)EH PHHSGMN 'L

Steve Schey - C-E Onsite Rep - Coordinator original supplier
Carl Neilson - C-E Consulting Eng - Original Supplier SBCS Site Eng
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APPE'MDIV A

STEQl BYPASS CO'ASTROL SYSTEM EQUIPAGE'NT

LOCATION FOX. MODE C--" TAG NUM3=R

HZ'23

N24

NZS

H26

H2T

H29

N210 .

'2AI-72'/
I

ZAP-'AVS

ZAP pi:Lip

ZAP+SUB

ZAP+SUq

,2AP+SSL

ZAP+ALN 3R

ZAP+ALA-AR

SZ01

SPA."-.E

g&Af

S326

%007

S303

5304

5320

Si3=3

VV I

N63

N54

N56

HST

H-"S

2AP,SUiN,

2AC-:OYC-L

2AP-OL5,

ZAP+SLM

2AP 'Sg
ZAPySUi f

SSOT
O''T 3 ~4

5- ~ 9

53 0

I'V VQ

5308

HGZ

N63

H66

N66

N67

N69

ZAE-72V

2AP+SSL

ZAP+SSL

2AP+OL5

ZAC+DYC-L

2AC-i92+A4+RS.

ZAP+ALH-AR

5202

SPARE

S321

S322

S331

S332

S112

S103

5318

S319
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APPENDIX A
STEQf BYPASS CONTROL SYSTE".1 EQUIP~!ENT

LOCAT!OH. FOX. i'OD-"L ~
G

~ 'L!BRED

R13

R14

R15

R16

R17 ~

R18

R19

R110

2AP+SL'H

ZAC-:OYC-L

ZAP+OLS

2AP+SLH

2AP+SLH

ZAP+SUM

ZAP-:SSL

2AP-:SSL

S305

S113
\

5338

S364

V VV

5306

S324

~I\t2 V

Nil
i't12

N13

N14

N15

N16

N17

'N19

N110

ZAI-ZZV

2AP+SUH

ZAC~OYC-L

2AP+ALH-AR

ZAP+OL S

ZAC+OYC-L

ZAC-MZ+A4+RS

ZAP+ALM-AR

ZAP+ALM-AR

. PSSi

5302

Silo

S314

S330

S341

5111

S102

S315

5316

5317

5310
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APPENDIX A -:
STEiQ1 BYPASS CONTROL SYSTE.1 EQUIP.1ENT

iac;-re:< FOX ugD C-" TAG,",L'<gt=~

i1610 'ZAP+ALM-AR g'7 0

Y11

Y13

Y14

Y21

Y22

Y23

Y24

Y25

Y25

Y27

ZAC-HZ A5

ZAP+ALM-AR

2AX+OSS,

ZAP+OL S

2AP-:DL S

2AP+5 L M

ZAP-:« '<

ZAP-:OL S

2AP OLS

2AP+SLM

2AP+SL. I

ZAP-'SL, I

S10»

S352

S375

S3/4
SPAR"-

SPAR"-

S333
h A4v»

S"60

S361

~t &bt 3

S336

S363

S363

Y45

Y46

Y47

ZAO-V2I'A0-VZE

ZAO-VZE

2AO-VZE

ZAO-V2I

2AO-VZE

S901

5902

S903

. S904

S905

S906

Y53

Y54

2AO-V2E

2AO-V2I

ZAP+ALM-CR

S907

S908

S354

Y63

Y.64

'66

2AE-E2V

ZAC-MZ~A5-RS

ZAP+ALM-CR

PSSZ

S101

S355
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APPE4DIY A

STLQI BYPASS CONTROL SYSTE~I EQUIP~IENT

LOCATTON ALL Et(-BRAQL"-Y !~OL'"-i C-= T'G 'IL'.".HER

U209

U607

U608

U60e

U212-1.

UZIZ-2

U610.-1

U610-2

17ZO-L-".0

1'l ZO-L440

1720-L 440

1720-L440

1720-L 410

17ZO-L410

1720-L410

1720-L 410

tt/A

tt/A

t(/A

tt/A

tt/A

H/A

t(/A

tt/A





APPENDIX B
LIST OF DOCUMENTS TO BE REVIEWED

W RK / ENGINEERING DOCUMENTS

WORK REQUEST/ WORK ORDERS
SWA's
PCR's
DCP's
S-MOD's
FCR

SFR
NCR

EER
T-MOD's
EAR/ECE
K}
PM's

T~RO R RATA

VENDOR MANUALS
VENDOR DOCUMENTS
PO's
SDCN
SDDR
LETTERS
DRAWINGS

I N A R LAT RY MMITM NT

DESIGN BASES
FSAR
IEB
IEN
NUREG
LETT ERS
RCTS
DER/RER



APPENDIX B
I IST OF DOCUMENTS TO BE REVIPNED (CONT)

INDUSTRY

OER/SOER's
NOMIS
NPRDS
FAILURE DATATRENDING
LER / SPEER/ PTTR

T RT- B Y TEMT T

PRECP
HFT
PREREQ

P RATI NA T T

POSTCORE
'AT

ADDITI NAL DOCUMENTS A IDENTIFIED



STEAN BYPASS CONTROL SYSTEN

V.S It"1KO

X2659
B1675

J.S.SUMNY
X2664
BISTRO

J.ROVLAf(D
X4059

S.GARRETT
'X4264

J.HEBISOH

X2653
D.LEGG
X2620

R.BLAC)i
X2691

S.SCHEY
X7619

CJl>il on
x76~8

APPENDIX C

SYSTEN DETAILED INVEST.IGATION

REVISION 0

3/19/89



STEAM SVPASS CCMTRCL SYSTEM:;J

GETAILEDSYSTEM IINVESTIGAT)C~~P

8 D TAILED Y TEM INVE TI ATI N

EEB I8C OVERVIEW

QIJRP~E=

To provide an overview and summarize historical information and
conclusions in support of the incident investigation SBCS Action'Plan.

NL I NS:

Various documents as listed in appendix B were reviewed for
malfunctions/ problems with the SBCS from its process inputs to the
electric to pneumatic (E to P) converter located on the valve.

Precore testing revealed numerous problems with component failures
as would generally be expected with any new control system during
initial startup and checkout. These failures were corrected, and the
system was successfully tested.

Review of EERs indicated that most concerns dealt with fine tuning of
the control system and have been adequately resolved previously.

T-Mods, Site-Mods and.PCR review indicated additional areas that
could improve system response. One S-Mod was accomplished to
enhance the timing of the valves in the Modulate Mode.

Post'trip reports generated during Power Ascension Testing after the
units were operational, resulted in two additional system. tuning
setpoint changes to improve system response.

Work order-Work request reviews disclosed no abnormal failures
other than what would be expected in normal operation of control.
systems..

The independent review performed by the system vendor, Combustion
Engineering Inc., found no abnormal system operation that would have
required a design change. The review also indicated that the normal
tuning and timing expected of control systems was successfully
accomplished during the Power Ascension Program.
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Review of CE letters did not reveal any problems other than the
normal,.tuning/timing expected with the startup and operation of a
control system.

The historical review of the SBCS completed by Nuclear Engineering
.concluded that the present system design is satisfactory to perform,
its design function. This has been successfully demonstrated under
actual system operating conditions on numerous occasions on all
three units.

RECOMMENDATIONSRESULTING FROM INVESTIGATION:

PRI R T R
TART')

Correct the Auto Permissive Timer-in Unit 3 and
retest.

2) Perform the same retest on A'uto Permissive Timers
X and Y in Units 1 and 2 as was performed to determine
improper operation of the Unit 3 timer under work order
345657.

3) Reconnect TDAS position indication for SBCS valves
Unit 2.

4) Perform 18 Month PM of Control System

5) Perform Valve Stroke Tests of each SBCS valve with
Steam

6) Implement twice. monthly SBCS valve testing

ENHANCEMENT:

1) Include Auto Permissive X and Y Timers testing into
36MT-9SF03 SBCS functional test. ICR 05233 submitted.

2) Review / Upgrade functional SBCS test to be
performed on-line

Page 2
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3) Complete replacement of steam flow transmitters in
U-1. Although these particular transmitters have not
exhibited any indications of failure they should be replaced
as a conservative measure as Rosemount inc., original
supplier, has identified these as potential problem
transmitters.

4) Perform Root Cause of Failure on Unit 3 failed
Permissive Timer Card

5) Recommend C.E. evaluate the reliability and
probability risk assessment for NSSS Control Systems,
SBCS, RRS,PiVCS,and RPC with suggestions for any additional
testing which might be identified. These systems are
composed of like modules and are interconnected, therefore
any reliability and risk assessment willbe applicable to all
the listed systems.

6) Provide SBCS valve position indication on the Main
Control Board on the sam contrcller as demand.

7) Calibrate TDAS inputs every refueling cycle.

8) Recommend C.E. evaluates SBCS for optimization to
obtain margin to RX Trip Actuation for loss of load and loss
of feed pump events.

PREPARED BY: ~4
0

REVIEWED BY:
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ElLRRP'h EER I t d dtl 8 1 dt I Ept
the present time. Of the 51 EERs evaluated, only six(6) were
considered pertinent to the operation of the SF system. They are
listed below.

MMARY

DATE

5/5/83

9/23/85

2/26/86

5/1 5/86

9/22/86

6/1 7/87

, UNIT EER 0

1 83-SF-001

ALL 85-SF-021

ALL 86-SF-007

182 86-SF-024

ALL 86-SF-041

ALL 86-SF-033

DESCRIPTION

Installed pneumatic tine
filters per PCR.

Changed Steam Flow
transmitter time constant.
Change T(ave) setpoint for
Quick Open function.
Replace XMTRs per SMOD
(pressure span).
Revise Q.O. timers to 15
seconds.
Improve pneumatic control
circuit response per SMOD.

~NT I

N'Ah

h�.
tEER'd

fine-tuning of the Control System.

PREPARED BY

'EVIEWEDBY: 5-3 g

PREVENTATIVE MAINTENANCEAND MAINTENANCETEST
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~PRPty g:R t PMt h dMl f t ttg d t y.

SUMMARY: PM tasks for. the pneumatic controls for SBCS valves
are adequate but there are areas'that can be improved. This is being
evaluated presently and improvements will be submitted on ICRs.

Maintenance test 36MT-9SF03, SBCS FUNCTIONALTEST is being
revised to add a check for proper operation of the Auto Permissive X
and Y timer testing in 36MT9SF03, ICR 05233 was submitted.
36MT-9SF04 is used as a SBCS CALIBRATIONmaintenance test on an
18 month interval and was determined to be complete and
comprehensive.

~MI MPM'hhdf ty.dhg
to problem areas are identified by field technicians and are. corrected
by EER/ICR process.

The MT's for SBCS have been used several times with changes
being incorperated through the EER/ICR process. Most changes are
procedure clariiications. This process is a continuing activity
designed to enhance performance of the PM's.

No major changes have been made to the MT's and none appear to
be required at this time. Current testing being conducted in Units 1 8
2 will be incorporated as necessary into the PM/MT program.

A review of the SBCS Functional test will be performed and a
determination will be made as to the extent of on-line testing can
safely be performed. After making this determination a PM or OP will
be generated to provide on-line testing at some interval.

PREPARED BY:

REVIEWED BY:
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P RPOSE: Review the T-MOD,'S-MOD, 5 PCR programs for historical
information on SBCS.

EIMMARY:
,'~MLII No pertinent SF S-MODS were found. Site Mod.

1,2,3 SM-SG-009 replaced needle valve to two needle check valves to
modify the controlibilityof open and close modulation times.

T-MODS: ¹1-85-SF-325 (resulted in PCR 86-13-SF-008),
changed the ranges of the Steam Flow transmitters to get better
resolution for steam flow versus feed flow information.
¹1-86-SF-001 (PCP 86-01-SF-001), pertained to uneven steam
dispersion to the condenser to prevent damage to the condenser on
quick open or modulation of SBCS.

~PRS: Only two (2) pertinent PCRe were found that
actually affected the SBCS operation:

86-13-SF-001: Modified the modulate logic.
86-13-SF-006: Pertained to the Foxboro Dynamic

Compensation Modules. Both PCRs were implemented in all'three
units.

N I

No changes to the systems made by the above
documents have been detrimental to the systems. Allchanges made
the system increase controllability-or prevent'damage to the
condenser. No major redesign of the system was required. The needle
check valve is being evaluated to determine if a smaller needle check
valve will increase the control range for modulation times.

PREPARED BY:

REVIEWED BY: 8 -3-d
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W R DER RKRE E T

~PRP 'R f W ktkd,W kRR ttllt yf y
reoccuring failures for the SBCS (Steam Bypass Control System).

MMARY'llproblem resolutions were applied to all three
units. There were no reroccuring failures noted.

MAJOR REFERENCE: SIMS work order/work request sort.

~ML l M:M dt Mftl«d dl d d
in reviewing work history. All failures appeared to be of the kind
normally expected of control systems such as a failed Dynamic
Compensator Card, loose conections and jumpers on Foxboro Control
Gards.

PREPARED BY:

REVEIWED BY:
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POST CORE TESTING

PURPOSE: Review of post core tests for historical information
on SBCS. The purpose oi the testing was to demonstrate. the proper
operation of SBCS Control system utilizing actual plant conditions
during actual Reactor Power Cutback System Tests.

ShtMMARY:P t t ttg d tg dt d t t tht
the integrated control systems including SBCS would'perform as
designed.

Cjghhdtggt MS: SSCS t j \t tth tt th MSSS C
Systems performed as designed. In all cases the system operated
with all control valves functional or with one valve out of service. In
certain tests, the valves had to be stroked due to maintenance being
performed on the valves.

PREPARED BY:

REVIEWED BY: S- 3+
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P RATI NALT T P -3, F04
92PE-2S F04
92PE- F04

ZIIRP P'
I th h P p tt It tp d

for historical information on SBCS. The purpose was to demonstrate
the proper operation of'the,SBCS Control System using simulated
inputs to verify all indications, alarms and interlocks..

MMARY: The preop was designed to detect any problems that
the control system may have before going into final operation.
Several problems were encountered that would have. reasonably been
expected in a startup phase of testing.. They concerned component
failures, grounding problems, valve timing and procedural problems.

~RI R P tlttt ddt ttt t P d d
from this preop as it does not check the system during dynamic
conditions as was done during power ascension testing. As.a result of
this test the vendor (CCI) and CE(C. Neilsen) were involved in
improving the valves'ynamic timing operation. CE also was.involved
in improving the Control System setpoints. The preop procedures did
test the Auto Permissive Timers and Reconnection Timers
successfully.

PREPARED BY:

REVIEWED 8Y:
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~PURPU 3 Th (3) P 3 I d. Th 3 dtt
19858 1986.

SUMMARY:.

10/24/85 1-85-007 Reactor tripped during performance of
73PA-1SF09. ADV-184 did not open,
STM BYP valve 1004 did not operate
properly.

1/9/86 1-86-001 Reactor trip resulted in SBCS being
de-energized. Result was EER that
shifted SBCS to 1E power.

2/3/86
'3

1-86-003 Reactor trip on Lo S/G 2 Level. SBCS
overcooled the reactor by Q.O. Result
was EER that changed T(ave)-Lo. setpoint.
ADV-184 had erratic operation.

UTTM¹IU I MR: Th ttp p t I dd II I I I~ tl 3
System and the valve response under operating conditions. EERs were
written to address the problems. Subsequent trips will show whether the
EERs'esolutions were complete and proper.

PREPARED BY:

REVEIWED BY:
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APPENDIX B

1/1 8/8 9 SM-SF-001 CEDfv1ECS

SfvIODS

3/19/87 SM-SF-003 F.W. Higl> Level overide setpoint

3/21/88 SM-SF-004 Rewire F.W. SG Levels

9/2 2/8 7 S M-S F-005 F.W. Pump Speed

3/21/88 SM-SF-006 S/G Low Level Alarm

N/A

N/A

N/A

SM-SF-007 Foxboro 2AP 8 SGC relibility

SM-SF-008 Foxboro 2AX 8 DP10 relibility

SM-SF-002 SBCS Permissive Controller

SM-SG-007 Replace Stm. Hdr. press. trans. U-3 ~

5/5/87 SM SG-009 Needle check valves to allow timing
of valves 15-20 sec.

Not issued

Not issued

Voided

Not worked

Complete PTR-1-86-009
86-SF-033
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PAST ACCOMPLISHMENT
DAT S

PM TASKS PRCCEEDURES

3/1/8 8

8/23/88

3/29/88

1 2/1/88

5/21/8 8

3/15/88

58'I 17

5811?

59194

59195

60614

60615

60616

364IJ-9SF 04-1

36ivlJ-9SF04-.1

36MT-9S F04-2

36MT-9S F04-3

36MT-9SF03-1

36MT-9SF03-2

36MT-9SF03-3

" BOTH MT's ARE ON A REFUELiNG INTERVAL--

U-1 WOtt 00321701

U-2 WO)i 00340817

Page 1
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UNIT

ALL

ALL

DATE

9/2 I /83

5/5/83

8/3 0/83

1 2/8/84

1 2/1 0/84

1 2/20/84

9/23/85

EER LIST

DOCUMFNI DESCRIPTION

83-SF-003 Beg. group 4 8 5 RPCI3

CONCLUSIONS

NIA

APPENDIX B

Trash in air lines. Installed filters SFR 1-SF-049.

CEDMCS cabinel cooling N/A

83-SF-001

83-SF-001

84-SF-010

84-SF--13 Resel of Foxboro modules . Same as 84-SF-010

N/A. SFR 1SF-11184-S F-014 CEDvCS

85-SF-021 RPCS. 50% Loss of LoadTest N/A. Adl. FT-1011,1012,1021,1022
TAU to;2 sec.

Reset of Foxboro alarm modules No impact. Acc. criteria on module reset.

ALL

ALL

1 2/5/85

1 2/20/85

85-SF-033 CEDMCS Feeder breaker N/A

85-SF-037 Pressurizer press. bias signal lo No change to SBCS inputs required;
SBCS

ALL 7/24/86 86-SF-034 Allen Bradley logic cards nol avail. N/A. Documents site repair and
dwgs'chematics.

ALL 6/17/86 86-SF-033 SBCS operation. Pneumatic control ckl. mod. to improve
responsiveness. SMOD 13-SM-SG-009
Letter V-CE-34125, 85-SF-037.

8I26/86

1 2/30/86

86-SF-037

86-SF-052

S/G Flow XMTR sensitivity No dampening can be tolerated. 86-SG-191

Q.O. wlien SYS. Mode Sel. Sw.placed Master controller should be in MAN:
in Valve Test 420P-1SF05 does not comply. Info only.
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ALI

1&2

7/30/06

5/1 5/86

5/8/86

86-SF-036

06-SF-024

06-SF-023

Sotpoinl for PSL1113h

J-SGN-PT-1024 Cal to 900-,
1300. 400 PSI span capability.

Eval. TCN 11 & TE 31 92PE2SF04

N/h. Info. only. SFR 3SF-040.

SFR 3-SF-024. 1,2SM-SG-007.
Rework/replace Rosemount XMTR.

N/h. Info. only. Condensor inlerlock does
not alfect valves 1007 &1008.

1/30/0 6 06-SF-021 TE 13 & 14 of 92PE2SF04 Info. only. Alarm card setpoirits were
subsequently changed and retested on Vl.O.
140128. R326.

hLL 3/22/06 06-SF-010 Allen I3rndley cardlock series 1720 Info. only. Addressed on 86-SF-034.N/A
modules no longer manufactured.

2/25/86 06-SF-010 TE01 for 92PE-1SF04 Accept as is. PM tasks completed and
computer points verified. Cal. valve loop.

ALL - ' 5/30/06

1 4/2/02

06-SF-02S

82-SF-001

Single failure of SGNPT1024

CE setpoint doc. does not contain
setpoints for SF06 (SUBSYS)

Open; under evaluation.

N/h. V-CE-14554 scheduled for document
submittal.

ALL

4/1/82

3/23/82

3/23/82

6/2/82

7I1 3I8 2

82-SF-002

82-SF-003

82-SF-004

82-SF-005

82-SF-006

Foxboro Loop Drawings

CEDMCS

N/A. Dwg. scheduled for submittal.

N/A.

CEDMCS

Core mimic display

N/A.

N/A.

Foxboro +24 Yolt power source NIA.
spec (2AI-I2V).

1 2/6/82 82-SF-007 No drawings available. N/A.
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ALL

ALL

1 2/6/82

10/21/82

1/7/88

6/26/86

82-SF-008 CEDMMGSet

82- S F -009 CEDMCS

86-S F-030 . SBCS numbering scl>en>e

N/A.

N/A.

No system changes. Info. only.

. 86-SF-031 SBCS not in reinote auto alarm. No system changes. Info. only. PTR 2.86-
002 covered by OPS procedure 4X-XSF08

ALL 2/26/86 86-SF-007 SBCS successive Q.O.signals. Rx Rework T (ave) selpoint to 55.8% to

trip on 2/3/86. prevent Q.O. from less than 70%. W.O.
134914. PCR 86-13-SF-002 (PCO).

. Letter V-CE-33384.

ALL

ALL

7/9/86

9/22/86

86-SF-026

86-SF-041

SBCS wont to emergency OFF upon Into. only. SBCS operated properly.
power failure.

SBCS Q.O. permissive timer lime- Info. only. Field set timers to 15 sec.
out. Letter Y-CE-21669. SFR 2SF-2227.

ALL 1 1/24/87

9/1 0/87

87-SF-032 SF lest switches.

87-SF-026 SBCS permissive alarm.

No impact on normal system operation;
used only in test circuilry.

Revised Lo limit setpoint. No system im-

pact. ICR 654 to 36MT9SF04.

ALL 9/1 3/87

7/31/87

87-SF-025

87-SF-023

CEDMCS power supplies fuses. N/A.

Three different selpoint documents. Info. only. No system impact. Clarilies
how AMI availibility is generated/displayed

4/29/87

4/7/87

87-SF-015

87-SF-014

CEDMCS power supplies.

SBCS switcti placed in YALYETEST;
gol 8 valve-permissive indications.

N/A.

Rework W.R. 202960. System works
properly. W.R. cancelled.

PA
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ALL 1/7/88 88-SF-003 Total sleatn flow signal will> loss of Info. only. If XMTR is lost. operator must
one XMTH (FWCS). take manual contol of FWCS and SBCS.

ALL

ALL

8/21/88

6/2 9/88

88-SF-040 Rx trip at 75% power. SBCS and RPCS worked as designed.

88-SF-033 'oseinount XMTR random failures. Rework/reptace XMTRs. No operational
problems have been attributed to XMTRs.

ALL

1 2/23/88

1 2/23/88

1 1/21/88 88-SF-050 Info. bulletin liniit nuniber of
valves given manual permissives.

88-SF-055 XMTH data is out of tolerance.

88- S F -054. XMTR data is out of tolerance.

Info. only. N/A. COLSS input.

Info. only. N/A. COLSS input.

Info. only: Revise 4XOP-XSF05. No

operational impact if bulletin is followed.

1 1/1 8/88
1/8/88

88-SF-047
88-SF-004

COLSS input uncertainty.
SMOD 1SM-SG-009 cannot be
closed.

N/A.
Operations of valves cannot be assured
without proper retest.

ALL

ALL

2/1 9/89

1 1/6/85

1/1 0/87

89-SF-010

85-SF-029

87-S F-003

FWCS valves. N/A.

Wrong problem description on EER. N/A. Valve mod. reassignment.

I.liglt S/6 level. Adjust high level N/A.
override.
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PCB'S

APPENDIX B

DATE DOCUMENT NUMBER

11/17/8 1 84-13-SF-003

11/23/84 84-13-SF-005

DESCRIPTION

AIR FILTER

ALTERNATETO RPC

1/13/86 86-13-SF-001

3/20/86 86-13-SF-006

6/11/86 86-13-SF-010

klODIFYMODULATELOGIC FOR SBCS

INCLUDEFOXBORO DYC

F.W, PUMP SPEED CONTROL

6/1 1/86 86-1 3'-S F-01 1 MODIFYSBCS MASTER ANDCHANNELCONTROL

9/18/87 87-13-SF-004 CHANGE 3 AMPTO 5 AMP FUSES

9/24/87 87-13-SF-005 INCREASE RELIABILITYOF MODULE

9/24/87 87-13-SF-006 REPLACE MODULES WITH DUALPOWER
DISTRIBUTION MODULES

6/26/85 85-13-SF-013 PREV.LOSSOFPMONLOSSOFCONT.SIGNAL

STATUS

DCP 10M-IA-058 VOIDED

DCP 10E-SF-018 TO BE CANCELLED

FWCS N/A

DCP 13-SF-022 COMPLETE

DCP 13J-SF-023 COMPLETE

N/A

CANCELLED

COMPLETE SDCN A01135

AT D.V.

AT D.V.

I

1 0/1 9/87 87-13-SF-007

4/21/88 88-13-S.F-001

4/21/88 88-13-SF-002

2/16/89, 89-13-SF-002

CORRECT P/N TO BURNS COMPONENT

PROVIDE REDUNDANTVOLTAGETO
CURRENT MODULES

PROVIDE REDUNDANTMODULES

REVISE TECH MAN NOO1-13.02-114

CLOSED

SMOD 13-SM-SF-007 COMPLETE.UNIT 1,2

SMOD 13-SM-SG-008 UNIT 1 COMPLETE

WITHJ, BARROW
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T-MODS
APPENDIX B

DATE DOCUMENTNUMBER DESCRIPTION

6/20/05

7/1 7/05

7/23/05

1 2/20/05

4/8/87

5/29/86

1 -07-S F -026 OPTIMIZE F.W. PUMP SPEED PGM

2-06-S F-028 F W. POST TRIP REFILLFLOW DEMAND

1-05-SF-262 LOW POWFlt F.W.

1-05-SF-308 F.W. TURBINE SPEEDCON'IROL

1-05-SF-308 F W. VALVFTRANSFER AT 15'1 PWR

1-05-SF-460 F.W. POST TRIP REFILL FLOW DEMAND

STATUS

CLOSED N/A

CLOSED N/A

CLOSEDN/A

CLOSEDN/A

CLOSED N/A

CLOSED N/A

6/1 1/8 6 2-86-S F-031 CEDMCS UVRELAY

1 0/1 2/87 3-87-SF-040 CEDMCS UVRELAY

N/A

N/A

7/29/85 1-85-S F-325 STEAMFLOWTRANS. CRLIB. RANGE TO
GET BETTER STEAM FLOW FEED FLOW
REACTOR POWER INDICATION

COMPLETE

PC R 86-13-SF-008
8/1/85

1/3/86 1-06-SF-001 UNEVEN Sl EAM DISPERSION TO
CONDENSER

COMPLETE

DCP 10- J-SF-022
PCP 86-01-SF-001

Page1
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DATE

1 1/17/84

DOCUMENT NUMBER

84-1 3-SF-003 AIR FILTER

PCR's

DESCRIPTION

APPENDIX B

STATUS

DCP 10M-IA-058
VOIDED

1 1/23/84

6/26/85

1/13/86

3/20/86

6/11/86

6/11/86

9/18/87

9/24/8?

9/24/87

10/19/87

84-13-SF-005

85-1 3- S F-013

86-13-S F-001

86-13-S F-.006

86-1 3-S F-010

86-13-SF-011

87-13-SF-004

87-1 3- S F-005

87-13-SF-006

87-13-SF-007

ALTERNATETO RPC

PREV. LOSS OF PLANTON LOSS OF CONT.
SIGNAL

MODIFYMODULATELOGIC FOR SBCS

INCLUDEFOXBORO DYC

F.W. PUtvlP SPEED CONTROL

MODIFYSBCS MASTER ANDCHANEL
-"CCNIHCL

CHANGE 3 AMP TO 5 AMP FUSES

INCREASE RELIABIUTYOF MODULE

REPLACE MODULES WITHDUALPOWER
DISTRIBUTION MODULES

CORRECT P/N TO BURNS COMPONENT

DCP 10E-SF-018
TO BE CANCELLED

FWCS N/A

DCP 13-SF-022
COMPLETE

DCP 13J-SF-023
COMPLETE

CANCELLED

COMPLETE
SDCN A01135

AT D.V.

AT D.V.
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0/21/88

0/21/88

2/16/89

88-13-SF-001

88-1 3.- S F-002

89-13-SF-002

PROVIDE f IEDUfIDANTVOLTAGETO
CUllRENTMODULES

PROVIDE fhFDUI<DANTMODULES

REVISE TECfI Mhfd NOOI-13.02-114

SMOD 13-SM-SF-007
COMPLETE UNIT 1,2

SMOD 13-SM-SG-008
UNIT 1 COMPLETE

WITH J. BARROW
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POST-COilE TEST S

DATE PKE. DESCfllf't'lON
9/23/85 73PA-1SG01 Ati»osptieric a»d Steam Bypass Capacity

Test

1/2/ 85 P LB-M-85-2 Foxboro Alarm Mod. Reset

CCNCLUSIQ 6
PV1005 did nol stroke. Manually stroked
valve and completed retesl. WRN094785.

EER tf04-SF-010 changed resel from.
+/- 15mv lo +/- 30mv.

9/10/86 73PA-2MA01 Unit Load Rejection Test

1/6/8 6 73PA-1SF10 RPCSTESl LOSS OF FEEDWATEft PUMP
AT 100% POWER

7/23/86 73PA-2SG01 Atr»ospheric a»d Steam Bypass Capacity
Test

Rev. 0 failed due to lack of Fasr Bus
Transfer. Rev.1 passed.

NSSS Control Systems performed as
designed.

Test passed. All steam bypass valves were
sat. ADVs were not tesled.

1 0/1 9/85 73PA-1SF08 RPCS TEST AT 70% POWER

9/1 2/8 5 73PA-1 SF07 RPCS TEST AT 50% POWER

1 0/24/85 73PA-1SF09 RPCS TEST AT 80% POWER

1/24/86 72PA-1RX03 NATURALClnc.FROM80% POWER

5/3/8 5 73PE-1SG01 ADYTEST ATMODE3

NSSS Control Systems performed as
designed.

First attempt failed due to lack of Fast Bus
Transfer. On second atlempl; NSSS
Control Systems performo<> ns designed.

First attempt failed. On the second attempt,
the NSSS Control Systems performed as
designed with valve PV-1005 OOS.

Used ADV B Train on N2 for cooldown.
Met BTP RSB 5-1 for Residual Heat
Removal for 13 hour/20 min. capability.
Prereq. 4.20 cycled ADVs 10% open witttin
7 days of test, IA/N2 joints were tightened,

. IA/N2 check valves were tested sat.

Test Exceptions 30831 lo 91HF-1SF02.
ADVs-178,185 stroke smoothly. ADV-184

Page 1
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POS'I -COf IE TESTS

6/25/86 73PA-2NA01 LOSS OF OFFSITE POWER TEST AT50%
POWER

opened only 3.5% at 100% demand.
Therefore, exercised it manually 12-15

times, loosened packing, increased air

supply from 80 to 96 psig and it passed
on 5/15/85. ADV-179 opened only to

15%, and was jerky fron~ 15-75%. Did
same exercising and it passed on 5/11/85.

ADVs were slow to actuate and required
100% demand signal. EER //85-SG-160
indicates that 30-60 sec. are required
for full opening. SBCS operated per design.
Valves started to modulate unlil power loss,
when the valves shut.

1/7/86 73PA-1MA01 UNIT LOAD REJECTION TEST@100%
POWER

Test met all acceptance criteria with no
unusual events. PV-1005 and 1008
stroked Just prior to test due to repairs
made.

1 2/29/87 73PA-3MA01 UNIT LOAD REJECTION TEST (100%).
Proc. used data from an unplanned trip.

1/9/86'3PA-1MT02 TURBINETRIPTEST

An unplanned turbine trip occured with
all NSSS Control System: ~:sponding
properly (Rx did not trip). Approx. 45
min. Ialer valve 1005 reopened out of
sequence. No resolution in proc.
Rx tripPed due to failure of the Fast Bus
Transfer (FBT). The FBT was PCN'd out;
the retest met acceptance criteria.

Page"
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POST-COBE TESTS

UNIT DATE

9/23/85

PROC. DESCRIPTlON

73PA-1SG01 Atmospheric and Steam Bypass Capacity
Test

PV1005 did not stroke. Manually stroked
valve and completed retest. WRN094785.

1/2/8 5 P LB-M-85-2 Foxboro Alarm Mod. Reset

9/1 0/86 73PA-2MA01 Unit Load Rejection Test

1/6/8 6 73PA-1SF10 RPCS TEST LOSS OF FEEDWATER PUMP
AT 100% POWER

7/23/86 73PA-2SG01 .Atmospheric and Steam Bypass Capacily
Test

EER fl84-SF-010 changed reset from
+/- 15mv to +/- 30mv.

Rev. 0 failed due to lack of Fast Bus
Transfer. Rev.1 passed.

NSSS Control Systems performed as
designed.

'est passed. All steam bypass valves were
sat ~ ADVs were not tested.

1 0/'f 9/85 73PA 1 SF08 RPCS TESTAT 70% POWER

9/1 2/85 ?3PA-1 SFO'7 RPCS TEST AT50% POWER

1 0/24/85 73PA-1 SF09 RPCS TEST AT 80% POWER

1/24/86 72PA-1RX03. NATURALClRC.FROM 80% POWER

NSSS Control Systems performed as
designed.

First attempt failed due to lack of Fast Bus
Transfer. On second attempt; NSSS
Control Systems performed as designed.

First atlempt failed. On the second attempt,
the NSSS Control Systems performed as
designed with valve PV-1005 OOS.

Used ADV B Train on N2 for cooldown.
Met BTP RSB 5-1 for Residual Heat
Removal for 13 hour/20 min. capability.
Prereq. 4.20 cycled ADVs 10% open within
7 days of test, IA/N2 joints were tightened,
lA/N2 check valves were tested sat.

5/3/8 5 73P E-1S 601'DV TEST ATMODE 3 Test Exceptions 30831 to 91HF-1SF02.

v:



POST-CORE TESTS

6/25/86 73PA-2NA01 LOSS OF OFFSITE POWER TEST AT50%
POWFR

ADVs-178,185 stroke smoothly. ADV-184

opened only 3-5% at 100% demand.
Therefore, exercised it manually 12-15

limes, loosened packing, increased air

supply from 80 lo 96 psig and it passed
on 5/15/85. ADV-179 opened only to

15%, and was jerky from 15-75%. Did

same exercising and it passed on 5/11/85.

ADVs were slow to acluate and required
100% demand signal. EER //85-SG-160
indicates that 30-60 sec. are required
for full opening. SBCS operated per design.
Valves started to modulate unlit power loss,
when the valves shut.

1 /7/8 6 73PA-1MA01 UNIT LOAD REJECTION TEST@100%
POWER

1 2/2 9/87 73PA-3MA01 UNIT LOAD REJECTION TEST (100%)
Proc. used data from an unplanned trip.

1/9/86 73PA-1MT02 TURBINETRIP TEST

Test met all acceptance criteria with no
unusual events. PV-1005 and 1008
stroked just prior to test due to repairs
made.

An unplanned turbine trip occured with
all NSSS Control Systems responding
properly (Rx did not trip). Approx. 45
min. later valve 1005 reopened out of
sequence. No resolution in proc.
Rx tripped due to failure of the Fast Bus
Transfer (FBT). The FBT was PCN'd out;
the retest met acceptance criteria.
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PURPOSE

The purpose of this memo is to summazi"e Nuclear Engineer'ng's design bas';
review of the Steam Bypass Control System (SBCS) and the Reactoz Power
Cutback System (RPCS) . As pazt of the review, recommendat'ons we e made
on the subj ct systems to ensure they would perform their design basis
functions. This effort was in support of the Unit Restart Progzam.

NOTE: The subject SBCS evaluation/review scope includes only the cont ol
system (i.e., not the Steam Bypass Valves). Due to the close
zelationship of the valves and the control system, some
recommendations were made on the valves. However, the final valve
recommendations are included in another report.

DISCUSSION

The details of the the subject reviews can be found in the attachments tothis memo.. A summary of each of the system reviews follows:

I. STEAM BYPASS CONTROL SYSTEM
***+*************%9L***%**%&

RESTART RECOMMEJJDATZONS TO EtJSURE FUNCTIONALITY

* Correct problem associated with the Auto Permissive X Timer in Unit 3.In addition, test the Auto Permissive X Timer in Units 1 & 2 and the.
Auto Permissive Y Timer in all Units.
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POST RESTART RECOMMENDATIONS

* In addition to 36MT-9SF03 & 36MT-9SF04 include testing of the
Permissive Timers and the modules listed below from the reliabi'ity
analysis. The Pre-Operational test may be used as a gu'deline.
Tests are to be completed every refueling or sooner i possible.

*. It is recommended that the following components be replaced at
approximately the intervals shown ox sooner:

Component

Fo.koro 255PA
Foxboro 2AI-I2V
Fozboro 2AO-V2I

Allen Bradley 1720-L440

Interval
11 yrs.
17 yrs.
20 yrs.

5.5 yrs.

NOTE: Start time for these intervals is date of commezc'l
operation (see the following dates:)

Unit 1: 1/28/86
Unit 2: 9/19/86
Unit 3: 1/8/88

Recommend xe-evaluation of these intervals on a yearly basis as
moxe failure data becomes available and revise as necessary.

* Verify/complete replacement of steam transmitters in all Units.
* Include steam bypass valve position on the Main Contzol Boazd. Also

calibrate inputs to TDAS every refueling outage (i.e., SBCS valve
position, etc.).

* Optimi"e the SBCS (see attachments fox details) .

* Obtain a sufficient number of spares of the components listed in
this summary.

* Evaluate the impact of steam bypass valves out of service on the
operation of the system in the modulation mode.

STEAM BYPASS VALVE RECOMMENDATIONS

* Continue testing "steam bypass valves on a twice monthly basis as
outlined in 41OP-1SF05.

* Verify closure of corrective action item B (Steam bypass valve root
cause evaluation) associated with LER 88-021.

II. REACTOR PO'eVER CUTBACK SYSTEM*******************+*******A

RESTART RECOHt JENDATIOJJS

* As shown in detailed evaluation, the design, maintenance, and operation
of the RPCS is generally very good, and therefore there are no
recommendations, that must be implemented prior to restart.
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'OST RESTART TESTING RECOMMENDATIONS

As previously stated, the design, maintenance, and operation
of the RPCS is generally very good, and therefore there are no
recommendations that must be implemented priox to restart. Howeve
plant e..per'ence does seem to'indicate that some fine tuning can be
done to enhance the system.,'Also because this system plays a p'votal
role during load rejections and loss of feed pump transients, two
enhancements to the e..isting testing are recommended.
The first involves a change in scope of the existing testing to
include testing across various internal and e..ternal system inte faces.
The second recommendation would increase the frequency of e..isting
preventative maintenance and perform daily checks by Ooeratoxs under
40DP-9OPOS.

POST RESTART SYSTEM DESIGN MODIFICATION RECOP~NDATIONS

* There are no recommended design changes for the RPCS.
Two different reactor trips could have been prevented by the RPCS i
the RPCB Demand signals from the SBCS had been improved. Improvements
to the SBCS are zecommended in the SBCS evaluations

* Recommend 'continuation of the evaluation of EER 88-SF-006 which will
provide a disposition on RPCS availability in the event of loss of
data link or COLSS.

Should any questions arise, contact S. L. Garrett ox A. F. Swirbul
at extension 4264 or 4599 respectively.

ECS/SLG/slg

cc: A. F.
A. W.
D. R.
O'. "S.
G.

Swirbul
Hartwig
Legg
Summy
Anderson
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EXECUTIVE SUMMARY

This report was prepared following the recent reactor trips of Unit 1 & 3
and the shutdown of Unit 2. Concerns were raised by palo Verde Management
and the NRC with regards to the overall design, maintainence, and ope ationof the Steam Bypass Control System (SBCS) . This zeport is intended to pres nt
the results of a high level review of the SBCS design basis and determine if
any changes or additional periodic testing is reauired to ensure the systemwill perform its design function when necessary.

NOTE: The subject SBCS evaluation/review scope includes only the control
system (i.e., not the Steam Bypass Valves) . Due to the close
relationship of the valves and the control system, some zeccmmendat'ons
were made on the .valves. However, the final valve recommendations are
included in another xepoxt.

The results of the review are as follows:

RESTART RECOMMENDATIONS TO ENSURE FUNCTIONALITY

* Correct problem associated with the Auto Permissive X Timer in Unit 3.
n addit'on, test the Auto Permissive X Timer in Units 1 & 2 and the

Auto Permissi'e Y Timer in all Units.

POST RESTART RECOMMENDATIONS

Zn addition to 36MT-9SF03 & 36MT-9SF04 include testing of the Permiss've
Timers and the modules .listed below from the reliability analysis.
The Pxe-Operational test may be used as a guideline. Tests are to be
completed every refueling oz sooner if possible.

* It is recommended that the following components be replaced at
appro..imately the intervals shown or sooner:

Component

Foxbozo 255PA
Fo..boro 2AI-I2V
Fo..boro 2AO-V2I

Allen Bradley 1720-L440

Interval
ll yrs.
17 yxs ~

20 yrs.
5.5 yrs.

NOTE: Start time for these intervals is the date of commercialoperation (see the following dates:)
Unit 1 : 1/28/86
Unit 2 : 9/19/86
Unit 3 : 1/8/88

Recommend re-evaluation of these intervals on a yearlybasis as more failure data becomes available and revise as
necessary.

* Verify/complete replacement of steam transmitters in all Units.
* As a result of PTRR 3-87-001, include steam bypass valve position on theMain Control Board. Also calibrate inputs to TDAS every refueling
outage (i.e., SBCS valve position, etc.)
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* Reanalyze the SBCS control setpoints to increase mazg' to reactor
trip actuation, loss of load; and loss of feedpumo. The e.".isting
system valves need to be regrouped foz quick open and modulat'on
mode operation to allow a smoother response to load changes. The
system optimization should consider operating character'st'cs of
Unit 1, 2, and 3. The header pressure is different wnen steam flow
is thzough turbine compared to the steam bypass valves. This occurs
due to piping configuration. The system optimi"ation should consider
this during the evaluation. APS has requested CE to provide a current
proposal for SBCS optimization.
Points to consider in the evaluation of modifications to
enhance SBCS performance should include:
a) The SBCS valves cycle after load rejections. Typically this is

caused by quick closing of valves leading to quick opening.
Xnhibiting the quick open function after the init'al quick open of
a turbine trip can minimize unnecessary cycling. Various methods
foz achieving this can be'erformed with minimal hardware
impacts.

b) Evaluate splitting of the Tavg block to allow one group of
quick open to occur at low power. This will cause minor
modification to hardware.

* Obtain a sufficient number of spares of the comoonents listed in
this summary. /

* Evaluate the impact of steam bypass valves o'ut of serv ce on the
operation of the system in the modulat'on mode.

STEAM BYPASS VALVE RECO&iMENDATlO?JS

* Verify closure of corrective action item B (Steam bypass valve zoot
cause evaluation) associated with LER 88-021.

* Continue testing steam bypass valves on a twice monthly basis as
outlined in 41OP-1SF05.
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PURPOSE OF'HE SBCS

The main objective of the SBCS is to ma..imi"e plant availability
by the selective use of the turbine bypass valves and dump valves
to avoid unnecessaxy reactor trips and prevent the opening of
secondary side safety valves, whenever these occurrences can be
averted by the controlled release of steam.

The SBCS is. designed to control 6 turbine bypass valves which
divert main steam directly to the condenser and 2 atmospheric
dump valves. The steam bypass and dump valves are provided to meet
a required 55'8 steam flow capability without exceeding the
capacity of the un';t condenser.

The SBCS, operating in conjunction with the Reactor Power Cutback
System (RPCS) and other control systems, automatically dissipates
e..cess energy in the NSSS by regulating the flow of steam thzough
the turbine bypass and atmospheric dump valves. The design
objectives include the following:
A. Accommodate load rejections of any magnitude without

tripping the reactor or lifting the pressurizer oz steam
genexatoz safety valves.

Provide a means of manually controlling the reactor
coolant system temperature during plant heatup and cooldown.

C. Prevent the opening of safety valves after a unit trip,
and affects a smooth transition to hot zero-power conditions.
Automatically control steam pressure,,and thus controls reactor
coolant temperature, to the hot zero-power value when in hot
zero-power conditions.

E. Incorporate redundancy into the SBCS to prevent a single
equipment malfunction from opening more than one turbine
bypass oz dump valve,.

F. Minimize valve wear and improve controllability by opex'atingthe SBCS turbine bypass and atmosphexic dump valves in asequential manner.

G.

H.

Provide the capability of bumpless balanceless transfer from
manual to automatic and from automatic to manual. Also provideindividual valve control for fle..ibility in the use of theturbine bypass valves.

produce a CEA Automatic Motion Inhibit (AMI) signal
whenever reactor power falls below 15%; or when the turbine
and reactor power fall below pzeselected thzesholds and the
SBCS can accommodate the e..cess reactor power.

I. Generate an Automatic Withdrawal Prohibit (Awp) signal to
block CEA outw'ard motion when a demand for turbine bypasse..is ts,.

J ~ Provide a means of relief for excess reactor power during startup,turbine sychzoni"ation, and initial loading.
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K. Control steam header pressure during the loss of one-out;of-two
feedwater pumps.

L.

M.

Provide a condenser interlock to block turbine bypass
when condenser pressure e..ceeds a preset limit. Th's interlock
has no effect on the atmospheric dump valve operation.
Provide testing capabilities to facilitate
detection of equipment failures.
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FUNCTIONS OF THE SBCS

The objectives outlined in the PURPOSE section are achieved
through various functional features of the SBCS. Eachobjective, outlined in the PURPOSE section, and how it is
met is briefly discussed below:

The small load changes aze accommodated through the
modulation of the turbine bypass valves to control main
steam headez pressure to a setpoint program that is
somewhat higher than the steady state operating pressure
at the corresponding power level. For larger load
rejections, a quick opening of the turbine bypass valvesis produced when the load rejection is too large to be
accommdated by this slow modulation speed. Additionally
a si"cable rapid reduction in reactor power is produced
through the Reactor Power Cutback System if the magnitude
of the load rejection is so large that it cannot be
accommodated even by the quick opening of the valves.
In this manner a 100% load rejection can be accommodated

, with the 55% turbine bypass and atmospheric dump valves
capacity

available'he

turbine bypass valves have individual manual control
stations. The valves can be used to dissipate decay heat
and reactor coolant pump energy and thereby control the
RCS temperature for plant cooldown and heatup.

On a reactor oz turbine trip from high power, the SBCS
ma..imi"es energy release by initially quick opening
the valves to avoid safety valve actuation. After excess
energy is dissipated, the SBCS 'modulates the valves to
maintain the steam pressure at its hot standby
conditions. A block is gene ated to prevent the quick
opening of the SBCS Valves if a reactor trip
occurs when the NSSS is operating at low temperatures,
such as during stretch out oz medium power operation.
This is done because, with the increased NSSS additional
heat storage capacity being able to accommodate more of
the decay heat and reactor coolant circulating pump
energy, a relatively slow valve speed is desirable. Thisis desirable because it minimize pressure and temperature
swings and provide a smoother transition to the steadystate hot zero power conditions.

D. Valve modulation is used to control relatively slow N$ $ $transients. The SBCS continuously monitors main steam
header pressure. When an excessive increase in said
pressure is detected, steam from the main steam lines isdirectly passed to the condenser through the turbine
bypass valves which are modulated to control main steam
header pressure to a programmed setpoint. Since the RC$
temperature is. equivalent to the saturation temperatuze
corresponding to the steam pressure at "ero power, RCS
temperature is consequently maintained by controlling the
steam header pressure.
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To prevent a sin'gle failure from opening the bypass valves
when not necessary, possibly causing an e.-.cess load
incident, the SBCS has redundancy in its design,with the valve opening demand signals being required on
a two-out-of-two basis for the valves to open. To p event
a single component failure from opening more than one
valve, the coincidence of two independently generated
demand signals is made necessary to open any one valve.
For this, two parallel circuits (main and permissive)
are used. Two Main Steam Header Pressure Setpoints are
genezated in an identical and independent fashion;
one is selected for use in the Main Modulation Control
Channel, which produces the valve control signals, and
the other in the Permissive Modulation Contzol Channel,
which produces the valve permissive signals. Since it is
desirable that these signals come together as close to
the valve as possible to minimize the possiblity that a
single component failure open a valve, theiz coincidence
is made to occur at the valve itself. In this manner the
only single comoonent failure which can produce the
opening of one valve is a failure in the valve itself
(See Figure 2 for conceptual diagram).

In addition, to offer a certain degree of protection
to the tuzbinelcondensez, the Turbine Bypass Valves
are closed and prevented from opening whenever the main
condenser condit'ons axe unsatisfactory, normally indicated
by a low condenser vacuum. This interlock also has
redundancy in its design, with a one-out-of-two indication
necessary to close the valves.

The SBCS has Five Valve Group Demand Pxogzammers which
are function generators which produce demand signalsfor the five groups into which the bypass valves are
divided in the modulation contxol mode (See Figure 2) .
The purpose of these programmezs is to produce a
sequential opening of the valve groups in the desired
proportionality to the Main Controller Demand signal.
The main objectives of the sequential opening of the
valves are to obtain good controllability and to minimi"e
valve operation time in a highly throttled condition.
Hence, Group 1 consists of Valve 1 alone to optimally
meet the two objectives when the SBCS operates to
dissipates decay heat and reactor coolant pump energyafter a unit trip down to hot zero power conditions.
To meet those objectives for control under 15% power
only Valve 4 is assigned to Group 2.

Group 3, consisting of Valve 3 and
Valve 6, and Group 4, consisting of Valve 2 and Valve 5,
are assigned more than one valve because they axe e..pected
to control generally only in a transient fashion. Group 5
consisting of Valves 7 and 8 are the Atmospheric Dumo
Valves. These valves are the last to open and the first
to close.
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G. A Master Control Station is located on the Hain Control Board
(See Figure 2) . This contzoller provides the operator with
the capability to select Automatic or Manual cont ol of
the Turbine Bypass Valves
in the pre-established sequence. Automatic bumpless,
control mode tzansfer in both directions is provided to
facilitate its use.

There are individual M/A control
stations which allo~ the operator to select manual or
automatic operation of the turbine bypass and atmospheric
dumo valves. Figure 2 shows the M/A control stations. There axe
eight Valve Manual/Auto Contxol Stations on the Main Control
Board, one fox each valve. In "MANUAL" the
operator controls the opening of the valve.
In "AUTO" the valve is enslaved to the Master Contxol Station
through the inteznal SBCS valve demand programs. Balancing
of the "automatic" and "manual" signal during a control mode
transfer is necessary.

The CEA Automatic Motion Inhibit feature allows the operator to
se'ect a reactor power level (AMI Setpoint) below which he
desires that automatic reactor power contxol be blocked if
turbine power is below another level (AHI Permissive
Setpoint). The AMI Setpoint 'is automatically limited;
however, to a maximum value corresponding to the steady state
heat dissipating capacity of the SBCS/turbine combination,
thus producing the AMI Threshold, which is the reactor power
level below which the AMI will really occur. The AMI Threshold
allows a quick reload of the unit by maintaining as high
a reactor power as desired after occurrences such as
turbine trips ox load rejections to house load, which may
be due to quickly correctable faults. However,
regardless of what those values may be, the AMg action is
always made to occur below appro..imately 1'5% reactor power,
which is the lower boundary of the range of RRS automatic
operation. This relieves the operator of the necessity to
take immediate action whenever the turbine power decreases
to below 15 percent.

The AMI generation is based on reactor power, AMI Setpoint,
available SBCS capacity, Turbine Load Inde , CEA Automatic
Withdrawal demand, and status of the SBCS.

The AHp is produced whenever there is a steam bypass demand,
since this is an indication of excess NSSS energy and a CEA
~ithdra~al would be unwarranted. The logic to perform this
funcgion is based on valve modulation demands, Quick Open
demands, and SBCS connect state. The ANP signal is sent to
Contxol Element Drive Mechanism Control System (CEDMCS) to prevent
withdrawal of the contxol rods.

During turbine staxtup synchroni=ation and initial ioading
the excess reactor power results in increased steam
header pressure, The SBCS controls the
header pressure by modulating the bypass valves and relieving
the e:.cess energy in the system. This allows the mat hi of
the primary and secondarY side power thereby minimi"-ing the
excursions in the NSSS parameters.
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„ The SBCS supports the control actions of the RPCS to
accommodate the loss of one-out-of-two operating feedwatez
pumps. On a loss of feedwater pump the RPCS simultaneously
drops CEA's to cut reactor power and set the turbine back to "educe
load. The turbine load is then runback to an even lowe value
or the SBCS opens Turbine Bypass Valves to balance reactor
power and total load at a level where the remaining feedwater
pump can provide adequate feedwater flow.

The SBCS has a "Quick Opening Block" which prevents the
valves from being quickly opened when the turbine is set-back
which results in a rapid decxease in steam flow. The
quick opening of the valves would negate the desi ed rapid
decrease in load. However, the valves are modulated based on
steam header pressure, thereby balancing primary
and secondary power.

L. The SBCS receives two binary Condensez Available signals.
The absence of these signals produce Condenser ante lock
which prevents the Turbine Bypass Valves from being opened. The
Condensez Interlock must be reset manually by depressing the
"EMERGENCY-OFF/CONDENSER-XNTERLOCK RESET" pu'shbutton switch
on either the MCB or the SBCS Test Panel.

The SBCS is normally e..pected to e..ercise all its, design
contzol actions rathez infequently, allowing a failure to go
undetected until the system is required to operate. To
facilitate the detection of such failures,
the SBCS has been designed with all the necessary built-in
test capability to thoroughly test the system functions and
equipment. The approach taken to test scheme
design allows complete testing of the system from the SBCS
cabinet Test Panel in three independent and overlapping
phases: Input Tests, Function Tests, and Valve Tests.
The test logic design has as an objective to minimi"e its
impact on the availability of the system.
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INTERFACES (REF. 2 and 3)

The SBCS interfaces with several other NSSS Control Systems. The
relationship of the SBCS with the Feedwatex Contxol Si st' (FNCS),
Reactor Regulating System (RRS), Control Element Drive td chanism
Control System (CEDl<CS), and the Reactor Power Cutbac}c System
(RPCS) is given in Figure l.
The interfacing of the SBCS with plant systems is shown in Figux 3.
For sake of clarity, the control interface of only one turbine bypass
valve is shown. The seven other turbine bypass valve interfaces axe
identical to the one shown.
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TESTING HISTORY

DOCUMENT NO I DOCUMENT DESCRIPTION I UNIT
I
— ——

I

36MT-9SF03 ISBCS FUNCTIONAL TESTING I ALL
I I

I I

I I

I I

I I

I COt ~4E J JTS I

I
———————— ===I
Existing tests ve i y the I

the ability for the system to I

perform its funct'on in I

accordance with 14273-ZCE-6429.I
I See Recommendation 41.

II

See Recommendation Ol
I

36MT-9SF04 ISBCS CALIBRATION CHECK I ALL
I I---——

92PE-1SF04 „ I SBCS TEST I

I I

E:.haustive Testina
I

73PA-1MA01 ISBCS LOAD REJECTION I 1
I I

I I

I I

I Actual testing by opening I

output breaker ve ified system
I operation. I

I I

I I

I General guidance in placing I

I system into operation is in I

I accordance with 14273-ICE-6429 I

and is adeauate. I

I I

I 1
I

I

I

I

41OP-1SF05 I SBCS OPERAT1ON
I

I

I

I

92CM-2SF03 ISBCS FUNCTIONAL I 2 I Preliminary tests on system
I I I ve y deta'led. I

I I

10
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'I f'rl
~,ag 11

I

07/0")/83

IGOC r~E,"I '.0 I

GFR !GF-076 C!. to provide official
:;etpoints for GBCG i!asteL
Ccntmller (tag no. S10])

REMA'i/Pr'"K)':"E

I
I

Setpoints r ere pmv:ded
for "K" a.ttaratic pe tcr-I

l 'trance for pr -core 1:ot
f '",cticnal test'ng.
Setpoints rill have to ]z 1

"rctuned" rlurin<t y."er
ascension or diiri"..g
dynarrllc plarlt cciidition".

I

Ge Rerv:rxndatlon;12

I
I
I
I
I
I
I

I

07/2.'/83

1 'I/06/II,]

05/0'./S5

uaR 1GFa-473

rR 2"F-3892

.".R "'7-5CQ'] I
I
I
I
I
I

T!re prerent ccntml system
logic does not allo)f on-line
.est'llag of r!11ick c!cse
feature ior t!Le XK valves.

I

Tolera'ice for Fozbom rra!ulesl
I
I
I

!?e<ve t a toleraiice of
=/- 0."00 51K cn external
l,i"u.ts of Fo~+ ro control
I aa.a&aa wlr

I

Valve <]uick-clc."-: .:t'.n<J

du."ing pot er cp raticn
<<as not a des1gn
re<]u!D rent of the
!?o'ever, valve quick
-closing can be teste<1 at
pc"er le~'e!s of greater
than 6' t le s than

15'nd

greater than 26'o. Test',
prccedua pmvi<!e<].

I
I

C" .gree.l for !0'o'erancel
cn certain Fozboro,".nodules.l,

I

Dirupcs1t1on states that
therreear'e iro tolerance
r „m;ear nt bet".een the
lirrriter voltage and the
ccntroller cut ut'oltage.

Xone

'.acne

~ aa I
I
I
I
I
I

I

08/02/85

I
I
I
I
I
I
I
I

Qg/QI !85

3

I

~ Q/Q I/aa5

'I
I
I
I
I
I

05/21]/35 SFR ' 35

EER 85-SF-013

~ 85-u~<-018

!aetter V-(7:
3"687

"al;e perriri -ive cm.puter
prlrltcut didn' a<]ree )Iit!1
ValVe peii)LLrSiVe.

I

Acceptance criteria for stearnl
generatcr press e variaticn
durh:<J steady ."tate is not
ac]Liev,"ale. Gte:;ir generator
pi'esriire nao't »>thin /- 15

PS1.

GDCG rrodulatiort;)enrursrsive
avail&le;hen train stczrl
pressure i'itlllne.:pecLcd
ratlg().

Currcirt "rexrl fla"'r.t',)<.i;r:::
. ri''.ot 'pl i'r il l:.l"U] 1)rt

Iant1aig

XcnaeRe olved b".KP
IQ-806

I

CE conc" s that the
acceptarice ciiter a is:lot ',

acceptable. CE recmtratids
i~test 6 test <ILLidelines
be provided.
Retest qwdelir.es allcv
S.C. pre "ure to re ch RCG],
et]x)ints "hich etre t!i t,l
ZG xr'o.—,."it" int nded 1

I

AS rutalted lil EZ
di pcsi:icn, acmplish-
aant of 73PA-lGGQ1 and
a)xi 73P)I-lZZ05 ri" test
SM as 'I"..dicated in CE'

res]x)r'"-e. I

I

Pe:uu 'e pL~""'rl

set�

"oirit
is Levi '<:<]:;o rl:at it l.-,

ji<'alt el L a a.ui <MIX,era~]::a "ii
''a%»»i ia ~ '<at ~ rrLMa ll'I'aL. f a ~

'ec:r:r:le:.Dation );as
)trip]i'<rented..:o f»rrher
action rial".Lire. !Ref.

;..i?r nm01
I
a

~ a ra

1« te r t~ ib]« i

I
I
I
I
I
I
I
I
a

I
I
I
I
I
I
I
I
I
I -'

I
I
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~ I
! I

I

I

I
I

!
I

i

1 6 IAQ/<<5

1

I

I
I

I

I

7."TRR 1-85-00

85-SF&37

nle roa(:tor l!'as at Sl"u. Tt?(?
', tl 'bine 1'a" manually tripp~ ',

1 in preparaticn for ~d
< Rejection and Reactor Pc;. er't .'t". A reactor trip irr!cii- '.

'iately follove(l due to l "'
S/G levci.

second 0.0 'l?(I Lesult(d'
in SLlG, CLU,G .'<SL".

< Qso,, all ~r.CS valves cpen
1'cept for PV-1001.

In !G iticn, this va-ve

', during the seccnd 0.0. d r.z;dl
. Seccnd "BC" va've ().0.

', de.ravd ca ed bl a) rncorrectl
~ et gL t cf'111 (g<)

,'<.ar(<" '-'ere fc!!nd tc be L?1 thel
rlrong !res 1 t On < C) 1"ld ctrlp
l(i?s fc!!!!d L?1 a (."na.".!lc ccr".p.

1c~r4 ~

L~rring tl!e t".'p ol 1"/20/85,
'the c ntri u'tlon ot pressuL'

ray re to provide a
la „er in"„:lt Value tO rr<O(iul-

("Dct(lv Also see f~sr~R 1 85
010.

Stmt:e. valve to
verif'perability,(.v <pare T".AS

p'.Siticn '.v.:!ic t<cn . it"..
actual valve fc iticn;u!d
ir<ltL<lte "O!'<: 'C(<!1?!!St Lf 0<

!met.anical .:;L..blcm 'cr TK
to t cubi(',.':t!Oot.

Based cn ". 15-"0 e . o,?e:?-

ing tice "hen in the r<o(!ul-
g!!ode, t!!e, ~ va .es

cannot respcnd fa".t ercugh
to a rapid load reduction
(approx. 2:1"') to prevent
pressurizer pressure f1".(r<

reaching the trip etpo;nt.
Xo ctaste to SBCS re(ruired.
(Tl!e li"u.tirg factcr i" ",h

.ra!ulatirg trol:e peed
c.'l?e:alves.)

:ncr.'ase <et point::rare;::ml
tated 'n Recon!.!en'?a- 1

Nil
v~~ lt c lrb at'l dates
fcr;ach ':.!it;<re a"
fcllc's: I

I

';". t 1: 3/1/ 8 <" 8/"=3/88 <

1:!'< t:: .',Ot done, lzll
b,'rpletedthis

utage. I

< L"/"0/85

I

I

1-85<10 Reactor trip '5'1CA'!1 .11g!1

pressu:i:er presmre
after turbine Liunhack.

not:~'~ to
Le.pcr.d piet!y enough to
mitigate reactor (aslant
syst~t heatu!p ard therefore,
resulted in high pres urizerprcssure'KS

datalink fail<.3...M
aback der!!and rr<odule cl!t
of calibration.
ER 85-SF-037 has
been issued to eval ate
potential changes cn the

'<~ pre surizer pressure bia"
on t!!e steam header. ft:is
bia" is intended to 1!elp
rrunir<uze effect" of "~
(!ary pl!lnt transients cn
t!!e prir«aL~ plant.

~~'?Jaticr?s !12

1 3 < 6]/AA/<<6 Letter V-(,'E-

33315
S~S Valve lrntulation
COil'"!L(JMI<er!t

."'u't of KI'/2/3M-SF-0"„2
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ad i
I
I
I

0",'01/8I~

07/07/86

ER BG-liE-007
R<'f: 1I-CE-

33381

EER 86-SF-033

I

Lo-s of fee<i:)."iip at 60";
o~ ultc<l in pt.'ir.t ti.'ip-
follcled b; a quick open. of
tt;e Stc~(~In t)i@1 ValVCS. The

,'alvesclose<i after the <).0., ',

folic: ed by .l 'cccild Q.Q.
Thi r noted in over (mling',
cairslng +TAG.

I
I
I
I

I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I

Potential deficiencies in ttie',
~rf~ reuQting in reactcr tt: nc I'I do I

I
I

CE re(.'air<I'.n'.L" l'evising t iie

ttie GK" TANG 1<,'.~ set!mint
(tag 8311) ..i'ain 1s

5.651 ".CC. Tlii" «harge
should prevent 0.0. of the
G5 va1vI~s fc 1< «'ll!<3 'i
t'lip fran apprc.'<. 75~'."T.
Ttus:al e i lo'~ enough o
'ttlat 0.0. bio"i: sl<gInal
o"au in tLve to prevent
second 0.0. folic"erg
reactor trips fran FG'ver

level <<bove 0.0.
bio"!'tlrcst:old.

tiQ ?,13I!911 rind KO/FCR tt

86-13 G<'-C0 accariDllshed
to change

TAVG-ID'n'tpoint.

Dis-;miticn
p zpcsing alterratives for
eel de" irable qiv'ck—,;pen

cpe a'ticn.

Xorle

Revlev prcpc".al Ur
cc:13lul tlcn 41th
Re..rr rdaticn,"':".

06/1II/06

1 / 0/86

86-u7<41

86-n-05

Rep titive (tu'ct:-open
actuaticns in stea11 blas
cor.".l l valves.

Betelr~™ .net!.Cd Cf preVent-
i..g (paickwp n sig:ral to
U~lc'.: SBCG valves to be
tested at pc".er.

Dispcsition states that
auto tat.nissive tirers are t

field set. ~ recarr.. rds
adjusting auto pernu.ssive
timers Tl and 72 to 15
eccnds .'ran erst ng 10

second settings prcvide(i by',

CE. (see Letter 'V-Cc.-F669)',
I

Per - "" t ch. n; ".ual,
(X001-13.02-2CC9-2), GKG
raster cc it. lier silould rw

irl r.mu 1. Cperational
procedures ItlQP-1%05,
4"QP-"%05, '130P-3 .05
st:c.'' pmper ta" iticnirg.

Xcne

13 ', 0 1/0 1/86 GIY"l GC6 132 ctiariges caliLrat crl fine
tuning for proper valve
respell e, partiailarly for
araoth positive resporlse
belc.< 10". (Pa"ev A~ p<"-'t
oner! . Ref: ET!t 85-%-171.
Paper change crily. Xo F'W.

Ircorporatat by DR3. hese
clues iriay result in a
<,reater dariTnd signal 'rari
the control roan being
required to 1'ft valve of
..eat. Cal. prceature leirld,'

checked fcr incorpora-
tion.

Xone
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~Ci



,'C6/10/86
I.
I

! O'.RR
I
I

"-86-C03 Reactor ixll'r.r l0"', Trrrbine/
Generator trip on e.'<cltcl
pr:>bkni". Reactor trip crl
h gh pressurizer pressure.
Cp.tatot reported cbservi.".g

!-P'int c.c".i' ion <is rc'1

i that Q.O..".lrculr! have
cccurrcd. !X:! card S103

fc":d fully i: ertcd, b".
'>'ao riot tliTiCt ''CnUl! 'e tc
d tt i;1 t!le capri .lot.

signals cn the bg.ass valv.
controllers indicatc<l 1C ~

dProlld. '™vAS sho'vs va ve ( ir.
'.lot respo:ld to pmvide 0.0.
but rat! er mlulated cp.n.

0.0. light on B)6,and rini.wl!d',

See. R~rcrdaticn 31.

13 I

I
I
I
I
I
I
I

Cr/~njn6
I
I
I
I

(Pl I< I lrir@II IvJ I
I
I
I
I
I
I

I
1

I
I

I
i
I
I
I
I
1

I
I
1

I
I i

I

V-CE-3!0~4

PTRR 1-86-007

Anabze SP"" for cptimn
per.'O1":rance

rlt.!rnJld.

0630/. ', I CR
I
I
I
i
I
I
I
I
I
I
I
I
i
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1

I
I

86-13-9-11 i

I

1CC'; load rejig ticn test
reM1""d ln. Fant ":a5

tr"J'"-'er

to cif ite 1;clful:cticnei.',
"RCP r.~istdo411 cause<1 eactcri

tlcn calc.. o)e'er iran al"o l
le.ientarily interarptcr! t"
KS. After,rr er re"tcra-
tion, ~~ auta."atically
nitializcd in wm.al at

previous d=, ld cf 3F'. 7.:e
res/uses

"CYCM:G" of t!le ~a "S valves. i

,'purious 8/G 1ol: flc'rip.
Xo CcnceII1S dlrectli: rr-:<,'arQ-

in'he V~S 'as stated,
except that loss of ccntml
pc"er to ~~S ca""~3 several.
ccntml ~Jd:nd'caticn anar.-
alies. 11 ~> rill b gener-
ated to evaluate design
ad..." acy of the trm'cr
~~iltch. 4 z KC'~. Tr~p cll
lc'n'C f r'. Fur)a or'L"~,

Prcpcsal to analyze 88CS

setpoints.

Xo Pr'CS cr MS problem.

I

To prevent the situations
ence Jntercd during t!le 1Cro;!

le<id r:e~~~tlcn test, f(Kx.'L

SCC" rioster and petrrii".sive l
chan.". 1 ccntml lers uc!1

t!rat upon lo s of pr'er;-3!
restoration of pc'.ver, the
SCC". returns in atanual madel

at 0'; dclrmd..'VK: FCR

86-13 -SF'-ll as cancelled
bv 0™u on 9/""/86.

I
I

JLH'IEZCATI(5: «XC"
tmubleshooti g r vealel
that po"'er interruption"
mcerviing " seconds m ult-!
ed in a tra.""fer to a "fail!
safe" .lcr!e prchibitirg
anaailcu" isttn lieiravior. !

'Fast bl" tr;ul"for 'n!:-"..
at 1~ peter .:a ucce"s-. l
f'.ll (Orate 9/ll/86) .

.';One

uuCS ar'to p'itches to
class pc"er appr <. 0."
'-=conds after LLr.

I
I
I

I
I
I
I
1
I
I
I
I
I
i
I
I
I
I
I
I
I
I
I
I
I
I
I

I

I

m.'e R~l!endatlcn ii2 6
propos cLI.. I

I
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~ I

00/naI Iilo

On/nI(88

. uRN 1175
f'c'.P 1/"/3GJ-
'T.022

l'H 1-SS-005

I
I

!m,'

I
I
I
I

Regmuped GP<V'" f"oi(,
1001-'COl

u'.d 1005-LCOS to 1001,
3, l,6 ard 100", 5, 7,8.

l Incorporation of GDRN to
," i!one after. DCP rlc:n(rc.
I
I

I

Reccnnlended act1cn: I

1) Di"asscnlble PV-1C03
")Evaluate f6~/~CG

r ~vore 5 niake rect(;rien-11

dation to enIi!:ance yste.n l

rcs fYTase.

3)I(nplc(nent FQ'33-""-095 l

{inco.>...'ave sprit.gc)
4)'Fmuble hoot valve pc it-l

icner fcr PV-ICOl.
5)Reascn, for. si..gle RPZ

de'".d fute GKG to he
addre sed by W 38-~(-
NO.

6) Ifac«ease GPCV strokll:g tol
" thrleS/month(41C. -1GrC5) l

I

I

R'n'5'o'er, T(:rbine tr p ',

cn "tator cooling .'ater fl(>'.'l
W tl p on higla r»r „mssu;-'e I

Reactor trippy due to'pr~
nature clo"ing of GP"G PV-

1001 and PV-1CC'l, aid
.".alf'a-,'tion

of FV-'003.
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I

Xone

PT . bin alp«ala .<
aaaa aaa» Iaa I ~ ala ~

that ther is t.o prcM~m
tal the aa(.'CG Gioaa

respcn".e of GSCS valves
'~ "nSOOW1ble 'Cr the

fQ>C+aar +
p

nn/1(: ISS

Wl/1 C I'a6

I
I
I
I
I
I
I
I
I
I
I
I
I
I

'3,l CS/19/86
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1 -,'Ã/1.2/35
I
I
I
I
I
I
I
I
I

m 88-0"1

..RR 1-86-009

(wtter V-CE-
33987

lqW 1-85-005

~a( 1npu't
ification.

for the GBC" r'n'-

R<.;ictcr t'ai'> f'-»(n 5 'r~'(.r,

,",'au(::;(!a'".' Cn'l: rnl .:bent r(nn
«.'<!!Il:It '(a '..'(Ale 1(L':4(I)illteS

a'Iia a ~

I

Reactor trip due to high
pre s-"izer pressure. 'hirbire'I
tr1P ac.'c ..'QlIli d by ilriPmPer
i "V opera"".on resulting in al

r=actor trip. Pcct cau e of
failu e still ltnder invest-
1<>atlona I

I
I

R'c(er 50'», Fa t 'us
tratls-,'er

tes'., generator/turbine
trip. Reactor tr'p cn high
pr"ssuri".er pressure after
turbire trip. GDC" ope".ation
inade(ruate to prevent re ctc ,

trap
I
I
I
I

. cre

RFC not require. ~~
valves did not go full.
qiu.ck open. EER 86-Q-033
ccn="iders ~~ setpoints
inadequate. Gendirg data
frcrn U-1 trip and U-2
turbine trip to CE to (icdel
pl<nit response & evaluate
the l'pona'e Qf the S~r

I

'n:e KP rxxlifies the
master channel contmller
(tag ro. G104) and pertniss-l
be channel contmller
(tag no. S101) output
d~i~«nd signals to be forcMI
to '.cm .'hen the steam
header pre ure signal is
helo!a'hae setpoint. I

I

GD,.aa as '.a'('. a1s ctla l ncn
Cental Iv'tt'e ]O C pC('er
(hlr aag lC "a (il Qf f (al te
~!Q( er(l an> I.;>!a(IVer

jib (Iiaa <ng i i{MT Vill
he ! (.vie"r<i.

Veil. ~ clcsu'e cf cori ~

action iten 9 a sociated
~ g «Il I Cl) aaII 011

Gee Rearnierdaticn 11 ~
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

e Re(-'IJniendat " tQ
1 R 86 i3 GE

I
GE'.G u:to::!.zt„'nes to

~ <g'(I ~ i ~ w ~ n I I

se<..:n!s .(f t(lr .'. P. ',allves',
a!".3 re'i(!'.. (re !y: f'~mered',

L"P. I ~

I
I

15
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n I'i&/ ii0/Q I

I

I

I
I
I

;~!>rin7J I ~ «JI IJ7
I
I
I
I
I
I
I
I
I

I
I qo /~r, I8g

I
I
I
I
I

"-86-007

~i "-86-008

PI..d 3-87-001

I
I
I

I
I

I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I

I:eactor at 5 o lx~ er. '";zci!er
!nitia c1 turbine trip. Rv,

trip cn '. gh pres uri="r
prcooure. Valve K01 did: ct

"
n 'n-., va'lve cvc.'nt rpen-

clooe.

l (.x.ratci .'r.t<iiviev indicate
, ".'alve:lid O'I'iin;:ut 1'au.t

o!Iztch 1 as oiu I "huI, ~

',.Cor".ective acticn ~ao to

L".~t ":.Itch.
I
I
I

Reactor poler 8Ã'. Ganeiatcr

trip on iiig!i pre surizer
pressure. Valve lW-1CG7

stayed open 1ciger tha:: t!:e
I,'est Of 1'e V~JVen:l~ ei.

rece:vii:g 0.5. "':,. al.

RAG d;:1 1st (!:zp KA'o cn
tlirbine tr'.'p. Q>i.",'. ".iF";

oijiIa'oil't fillv~G
" needed fbi RFC actuat;cn

Gtczil floe 1 nti~i'8".t c"i

GG 't 'vao olcY.

C.'":ZC! .: .'INC.'i:
:);;olate S stnl e valve

to i:"ure prcper cper-
at1cn.

") Livestigate valve cper-

)G.ng cf GIJ'Y s.

Valve rV-10".5 1'as ezercisedl
:!uring ."me 3,"c fclird tc re',
er'atic in neve:ent d e to
sech. birdi lg..'.o .Rc
ccncerns are assoc ated
..ith th o problem as valve
"ould::airtair. ter,lx.rature l

"hile in auto. ICFr"X PL~':l
') I "c dlesflcot valve

coin trol oyotc.A lIR
"5"757-~Q "6o 37

") "=iercioe va've
3) Loplment program to

periodically <xcrcioe
C'I~I ~

I

Pe cto: pa.er P~'., re<.ctc;
ti.lp lii Cii s cll D. ~ a iRi ral Ie I

FV-lr005 ''nd:cated an op n:el,
light ~ith 1:o d~ard '.".dicat-l
nrl WinI~:~ <.ata 1nalci.ted I

I

'a ve did 1.ot c;i n...:e vabel

n,eIl aion valve rn, lr03
I
I
I
I
I
I

I
I
I
I
I
I
I
I

Ge.i re ainendaticn

I
I

II '1 ~ I

GIie RK~J'Deri at cn II3

I

Include steam bi ~ms
valve pcsit cn cn the
.'lain Cw.t 1 B".M..Qso ',

calibrat -'rputs to TL1$ l

every re: 'cling outage
(i.e., "'.earn b'v -.o ;al:el

POOD t'ii.) I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

l
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

05/30/87
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
.I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PLRR l-87-002
I

99.5't I'oser..i$ 7-3 over- ',

I.i w >P'II iiiiiI ~1 IJpcc~ tLspi IU~ cci~ss411 I

+ trip/Tiirbine trill 1" occ-
'ndolater cn var'.,"Xle

overpower tr p.
Lc"o of .'EI'P-A camel PEG Q. l

Q. bl:x:!'. 3 irwin ster valves',
lifted briefly,u:d:eocatcd
after GAG valves h,ld
<rcdulat d..',fter plant
stab li=at o:1, rV-1C01

1 iiklilIIll',/'iliaso've '""i'ta<I

!Cvi (!c'.liui(! ovjual.. "live I

lI'as p)aced oil cf f ..i ..It E r
I

I

Furt!:er evaluation i'llbe
"„crfcc-.e1, if valve does
i:ot stake, then trcub1~~
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RECOMMENDATEON BASKS

Recommendation Basis

ln addition to 36HT-9SF03 a 36NT-9SF04
include testing of the Permissive Timers
and 'the modules listed in the ieliabil-
ity analysis summary.
The Pre-Operational test may be
used as a guideline.

NED report (File 89-001-545)
on Unit 3 Electr'cal Grid
Disturbance On 3/3/89 discusses
failure of t'me 'n SBCS.
Note: Redundant Accpian powe
supplies are not currently tested
but alarm in the Contxol Room.
Fo..boro po~er supplies for the
RRS g FNCS g and the SBCS a
tested in task 0063423.

Reanalyze the SBCS contxol setpoints
to increase margin to reactor trip
actuation, loss of load and loss of
feedpump. Evaluate the e..isting
regions of power whexe the quick
opening and modulation mode can be
made to perform more optimally ~

The e..isting system valves need to
be regrouped for quick open and
modulation mode operation to allow
a smoother response to load changes.
The system opti.mization should
consider operating charactez-
isti.cs of Units 1, 2 and 3. The
header pressure is different when
steam flow is through turbine com-
pared to the steam bypass valves.
This occurs due to piping config-
uration. The system optimi"ation
should consider this during the
evaluation. APS has requested CE to
provide a current proposal fox SBCS
optimization.
Points to consider in the evaluation
of modifications to enhance SBCS
performance should include:
a. The SBCS valves cycle after
load rejection's. Typically this is
caused by quick closing of valves
leading to quick opening. Inhibiting
the quick open function after the initial
Q.O. of a turbine trip can minimize
unnecessary cycling. Various methods
for achieving this can be performed
with minimal hardware impacts.
b. Evaluate splitting of the Tav
block to allow one group of quick
open to occur at low power. This
will cause minor modification to
hardware.

PTRR 1-85-007 — Tr'p from
81-"~ power caused SiAS-
Incxeased margin would have
helped.
PTRR 1-85-010 — Hodu3.ation
mode was not fast enough to
accommodate trip from 40%
PTRR 1-85-005 — With setpoints
modified RPC could have been
initiated.
PTRR 1-86-009 — No Q. O.
capability between 25-40m
power. EER 86-SF-033 suggests
changes to setpoin"s.

a. PTRR 1-85-007, 1-86-009
and SPEER 88-03-003 all show
cycling of the valves due to
quick open and quick close.

b. PTRR 1-85-010 — Q. O. block
prevented rapid .SBCS act'on to
accommodate a runback on loss
a feedpump.
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3. As a result of PTRR 3-87-001 continue
testing steam bypass valves twice
monthly as outlined in 410P-1SF05
and verify/complete replacement of
steam transmitters in all Units.

4. Evaluate the impact of steam bypass
valves out of'ervice on the opera-
tion of the system in modulation mode.
The out,of service valves introduce a
flat spot in the valve vs. area demand
curve.

PTRR 3-87-001 and 2-86-008
have recommendations on.
ezerc"sing valves.
SPEER 88-03-003 has recom-
mendation on replacing all
steam transmitters.

PTRR 1-85-007 — had PV1004 out
of service.
PTRR 1-87-002 — PV1001 out of
service. This may have slowed
the modulation mode response.
PTRR 2-86-007 — PV1003
unavailable .,

Total
Valve
Area

~Missing Valve

Demand

18
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EVALUATION SUHHARY- 6 RESULTS

Review of the SBCS indicates that the system generally has performed as
designed. However, the overall perfozmance of the system can be enhanced by
considering the as built plant characteristics including pazameters like
measuied valve capacity, valve characteristicsg and operating h'stoxy-

NOTE: The subject SBCS evaluation/xev3.ew scope includes onlv the control
system (i.e., not the Steam Bypass Valves). Due to the close
relationship of the valves and the control system, some recommendat'"ns
were made on the valves. However, the final valve recommendations
are included in another report.

A summary of the specific results of this evaluation follows:

REQUIREHENTS TO ENSURE FUNCTIONALITY FOR RESTART

* Correct problem associated with the Auto Permissive X Timer in Unit 3.
In addition, test the Auto Permissive X Timex in Units 1 6 2 and the
Auto Permissive Y Timer in all Units.

POST RESTART RECOHHENDATIONS

* In addition to 36HT-9SF03, & 36MT-9SF04 include testing of the Permissi'e
Timers and the modules listed below from the r'eliability analysis.
The Pze-Operational test may be used as a guideline. Tests aze to be
completed every refueling or sooner if possible.

* Xt is recommended that the following components be replaced at
appro..imately the intervals shown or soone

Component

Fovbozo 255PA
Fozboro 2AI-I2V
Foxboro 2AO-V2X

Allen Bradley 1720-L440

Interval
11 yrs.
17 yrs.
20 yrs.

5.5 yxs.

NOTE: Start time for these intervals is the date of commercial
operation (see the following dates.:)

Unit 1 : 1/28/86
Unit 2 : 9'/19/86
Unit 3 : 1/8/88

* Verify/complete replacement of steam transmitters in all Units,
* As a result of PTRR 3-87-001, include steam bypass valve position on the
Hain Control Board. Also, calibrate inputs to TDAS every refueling
outage (i.e., SBCS valve position, etc.)

19
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* Reanalyze the SBCS contzol setpoints to increase margin to reactortrip actuation, loss of load, and loss of feedpump. The e.".isting
system valves need to be zegrou'ped for qu'ck open and modulation
mode operation to allow a smoother response to load changes. The
system optimi"ation should consider operating characteristics of
Unit 1, 2, and 3. The header pressure is different when steam flowis through turbine comoared to the steam bypass valves. This occurs
due to piping configurat'on. The system optimi"ation should consider
this during the evaluation. APS has requested CE, to provide a current
proposal for SBCS optimization.
Point to consider in the evaluation of modifications to enhance
SBCS performance should include:
a) The SBCS valves cycle after load rejections. Typically this is

caused by quick closing of valves leading to quick opening.Inhibiting the quick open function after the initial qu'ck open of'
turbine trip can minimi"'e unnecessarv cycling. Various methods

foz achieving this can be performed with minimal hardware
impacts.

b) Evaluate splitting of the Tavg block to al'low one group of
quick open to occuz at low power,. This wi.'ll cause minor
modification to hardware.

* Obtain a sufficient number of spares, of the components listedin this summazy.

* Evaluate the impact of steam bypass valves out of service on the
operation of the system in the modulation mode.

STEAM BYPASS VALVE RECO&lMHDATIOklS

* Continue testing steam bypass valves on a twice monthly basis as
outlined in 41OP-1SF05.

* Verify closure of corrective action item B (Steam bypass valve
root cause evaluation) associated with LER 88-021.

20
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REFERENCES

1. CE System 80 CESSAR

2. CE Steam Bypass Control System Technical Manual,
13-N001-13.02-2009-2.

3. System Description Manual, SF Chapter.

4. All documents included in "Operating History
section of this document.
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EXECUTIVE SUMMARY

This report was prepared subsequent to the various reactor trips of
Unit 3 and Unit 1 and the shutdown of Unit 2 in February and March o
1989. Concerns were raised by Palo Verde Management and the NRC with
regards to the overall design, maintenance and operation of the
Reactox Power Cutback System (RPCS) . This report is intended to
perform a high level xeview of the RPCS design basis and its opezat'ng
to determine if any design changes or additional periodic testing
are required to ensure the system will perform its design function
when called on'.

RECOMMENDATIONS

A. RESTART RECOMMENDATIONS

As shown in this report the design, maintenance and ope at'n of the
RPCS is generally very good, and therefore there are no
recommendations that must be implemented prior to restart. However
plant experience does seem to indicate that some fine tuning can be
done to enhance the system. Also because this system plays a pivotal
role during load rejections and loss of feed pump transients, some
additional testing beyond the normal scope of a control grade svstem
is recommended.

B. TESTING ENHANCEMENT RECOi~2iENDATIONS

As aforementioned, the design, maintenance, and opezat'on of RCPS is
generally very good. However plant evpezience does seem to indicate
that some fine ~ tuning can be done to enhance the system. Also because
this system plays a pivotalrole during load rejections and loss of
feed pump transients, some enhancements to the existing test'ng is
recommended.

There are two recommended changes to the e..isting testing. The fizst
involves a change in scope of the existing testing to include testing
across various internal and eyternal system i'nterfaces. The

second'ecommendationwould incxease the frequency of existing preventat've
maintenance and perform daily checks by Operators under 40DP-9OP05.

C. SYSTEM DESIGN MODIFICATION RECOiii~iENDATIONS

There aze no recommended design changes for the RPCS.

Two different xeactor trips could have been prevented by RPCS
the RPCB Demand signal" from the SBCS had been improved. Recommenda-
tions for SBCS improvements aze di"cussed in the SBCS evaluation.

Recommend continuation of the evaluation of EER 88-SF-006 which will
provide a disposition on RCPS availability in the event of loss of
data lin'k or COLSS.
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ACRONYMS

AAOOS
CEA
CEDMCS
LFP
LLR
LO
MCRAS
MFP
MT
NSSS
PMS
PTRR
RCS
RJ
RK
RP CB
RPCCP
RP CM
RPCS
RRS
SBC
SBCS
SF
TCS

Automatic Actuate Out Of Service
Contxol .Element Assembly
Contxol Element Drive Mechanism Contxol
Loss of Feedpump
Large Load Rejection
Lube Oil System
Maih Contxol Room Annunciator System
Main Feed Pump
Main Turbine System
Nuclear Steam Supply System
Plant Monitoring System
Post Trip Review Report
Reactor Control System
Plant Computer System
Plant Annunciator System
Reactor Power CutBack
Reactor Power Cutback Contxol Panel
Reactor Power Cutback Module
Reactor Power Cutback System
Reactor Regulating System
Steam Bypass Contxol
Steam Bypass Control System
Reactor Contxol System
Turbine Contxol System

System
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RPCS PURPOSE

The NSSS noxmall oy perates with minor perturbat'ons in sower and
flow. These can be handled by.;the cont ol systems. However, certain
large plant imbalances can occur, such as large loadoa xe ject- on,

'p r loss of one of two main feedwater pumps. Under these
conditions maintaining the NSSS within the control band ranges can be

greater than that
accomplished by rapid reduction of NSSS power at a rate wh'

provided by a normal high speed CFA insertion (Ref
raew'c. xs

A) . Refer to Figure 1 and 2 (Ref B and C) .

The RPCS is a contxol s sty em designed to accommodate cextain types of
a ances by providing a "step" reduction in reactor powez. The step

reduction in reactoz po~er is accomolished b this e y e simultaneous

CEAs into the c
opping o one or more preselected groups of full length 1

t're.The RPCS also provides control signals to the
regu a xng

turbine to rebalanc e .power. The system is designed to acc"-..=..odate
either large load rejections (up to 100 0 power) or the loss of one
of two main feedwater pumps (Ref A, Sec 7.7.1.1.6) .
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RPCS FUNCTXONS (Ref B)

l. Automatically initiate, in. response to signals generated in the
main feedwatex pumo control systems, rapid reductions 'n reactor
and turbine power to power levels which assu e continued NSSS
operation, without requiring action of safety equ pment (i.e.
thee plant protection system or primary oz secondary sa ty valves)

~ ~ g

on loss of one of the two operating feedwater pumps.

2. Produce, in response to signals generated by the SBCS, rapid
reductions"in reactor po~er to power levels which assure
continued NSSS operation, without requiring action of safety
equipment (i.e., the plant protection system oz primary oz
secondaxy safety valves) following large tuxbine load re jections
including turbine trips from full power.

3. Ensuze that the reactor powez reduction, commanded by the BPCS, is
to a steady state level of between 20 pezcent and 75 pere nt of
rated power.

4 ~ Pxovide an operatoz interface to infozm the reactor operator of
automatic PCS actions, and allow the operatox to 'ntex;ene and
manually initiate a power reduction.

5. Avoid initiating spurious power reductions which might be caused
by credible equi ment failures.
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RPCS INTERFACES " XNPUT (Ref C, Table 6«3 and Ref D)

Name ', Source System Pur=ose

Reactor Power Cutback 1,2
(dual redundant signals)

SBCS SF Actuates RPCS o" Laxce
Load Reject event

Turbine Runback Demand

Loss "of Feedpump A,1,2*
(dual redundant signals)

Loss of Feedpump B 1,2*
(dual redundant signals)

Subgroup Select*
(serial data)

SBCS

MFP A

MFP B

PMS

SF Calls for Turbine Runback
sicnal to be txansmitted
to TCS

LO Actuates RPCS fo" Loss
of Feedpump'A (Ref H)

LO Actuates RPCS for Loss
of reedpump B (Ref H)

RJ Selects CEA subgroups

Manual Large
Load Reject

Manual Loss
of Feedpump

RPCCP

RPCCP Sr

Actuates RPCS for Large
Load Reject event in
Conjunction with Manual
Drop

Actuates RPCS fo" Large
Load'eject event in
Conjunction with Manual
Drop

Manual Drop Subgroups RPCCP - SF Actuates RPCS in
conjunction with manual
LLR or LFP

Manual Subgroup Select (1-24). RPCCP

Auto Actuate/Out Of Service RPCCP SF

Selects CEA subgroups

Removes Automatic
Actuation capability when
Out Of Service selected

Auto/Manual Select RPCCP 'F CEA Selection by
Operator (Manual) or by
System (Auto)

* See Reference D and E for engineering details
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RPCS INTERFACES - OUTPUT (Ref C, Table 6-4 and Ref D)

Name :Dest'nat" on System Pu "pose

CEA Subgxoup Select (1-2'4) * CEDMCS S-" Arms selected CEA
subgroups fo" dxop

CEA Drop Signal*

Turbine Setback*

CEDMCS

TCS

SF

MT

Causes armed subcroups
to drop

Causes turbine pollex to
be set back to 60

Turbine Inhibit Increase* TCS MT Prevents the increase of
turbine power

Turbine Runback*

Loss of Feedpump Status

TCS

SBCS

MT

SF

Causes a ramp reduct'on
in turbine powe

Ird'cates a loss of
feedpump event. Pxeven s
a auick-. open of the SEC
val'es

RPCS Actuation MCRAS Ind'cates actuat'an of
P.PCS'PCS

Single Channel Txouble MCRAS RK Indicates fai'uxe o"
input signal o" RPCS
hard~are

* See Reference 'D and E fox interface engineering details
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RPCS HZSTORXCAL REVIEN

Event Description

,PTRR 1-85-007 A fault in the 0-118 connector or cable wh:ch sends
the RPCB <1 demand signal to the RPCS cabinet existed.
Therefore only the RPCB 4 2 demand signal was
received, and no LLR event was initiated by RPCS.
After repair, system verif'cation was perform d per
73PA-1 SF 09 .

PTRR 1-85-010 The RPCS trouble annunciator was alarming due to data
link failed/locked up. The RPCB Test/Reset button was
depressed following reset of Auto Actuate Out Of
Service and RPCS module initiated a loss of Feedwater
Pumo cutback. No rods were dropped. A "hard" runback
signal to the RPCS due to an out of tole ance runback
demand module setpoint existed. 'Nith one feecpumo in
service the RPCS also sees a "hard" loss of eedpump
signal. The RPCS operated as designed. The Turbine
Runback would not have initiated if the system was
placed in "Auto Actuate" after reactor powe was above
70 percent, as requized by procedures exist'ng now
(Ref I and J).

PTRR. 1-88-005

PTRR 2-86-007

PTRR 2-86-008

Because the zate of change of steam flow cond'"'ons
sensed at the time the turbine trip occured were close
to the threshold for a RPCB; SBCS properly sent only
one demand'ignal to the RPCS calling for a cutback.
The RPCS Trouble alarm was received -2 minutes after
the turbine trip. This alarm is to be e..pected if only
one RPCB demand signal f om SBCS to the RPCS module is
received in. a two minute period. The SBCS and RpCS
were subsequently tested to ensure that the systems
operated as designed. They functioned properly..
The RPCS was in Auto Actuate Out Of Service (AAOOS)
due to maintenance on a Control Element Assembly
Calculator (CEAC) channel. Therefore the RPCS could
not initiate any signals to help control the transient.
Evaluation of TDAS data indicates that ind'cated steam
flow change was insufficient to cause both the RpCB g
1 and < 2 demand signals to be generated. Both of the
steam flow instruments for SG 5 2 appeared to lag
1 in both magnitude and rate of change of steam flow.
Both RPCB demand signals must be generated for a .

cutback to occur however, only one was recei:ed.
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-<PCS.TFSTING, HISTORY AHO RECOHHEHOATIOHS

Reco=aended'esting
Existing
'Testing

System
Eroeriencc

Recc=oerd "1!on ?e=arks

Routine Checkout
Honthly (Ref C, S'ec 8.1)

Pover Supply
Calibration'- Yearly (Ref C, Sec 8.2.1)

36HT-9SFQS

Each Rctueling
Identical Scone

36HT-9SF06

Identical
Scope'ach

Refueling .

Ho Proble s

, Ho Probleas

Increase fre ucrcy.
possibly '.o one: a

aonth

Hone r!cuired

N/A

N/A

Ti:c Base and Matchdog
Ti"er Calibration
Yearly (Rcf C, Sec 8.2.2)

36HT-9SF06

Identical Scoot
Each Refueling

Ho Problcps Hone reauircd N/A

Calibratfng Tfae Oelay
Units llA and l2A
Yearly (Ref C, Sec 8.2.3)

36tfT-9SF06
Identical Scooe

Each Refueling

No Proble"s Hone reauircd N/A

Calibrating Serial Oata
Link Current Looos
Yearly (Ref C, Sec 8. 2. C )

36tfT-9SF06
Identical, Scooe

Each Petueling

No Problcss Hone reaufrcd H/A

N/A H/A PTRR reviev indicates fine tuning of CFA

selection and stean deere se threshold values
varrant a detailed study.

H/A

None None PTRR and testing revicv indicates that no

testing is perforaed on systea interfaces or
the annunciator that checks for intcrral
failures ot'he RPCS.

H/A

H/A 13-0:-SF-018 vas vritten to repave the RPCS,

based on'nc rtsinty of proper operation prior
to startuo. The systca operates as designed, no
physical changes are ln etfect, and 'he OCP is
in thc process of being cancelled.

H/A

N/A H/A Ho revL v canducted of orevicus OCPs H/A

'This portion ot the testing had the greatest ditterencc betvea~

rccooaended and actudl calibration. The CK rccooccndat ion explicitly
reauires the paver suoolies to varo uo tor 15 ninutes. 36HT-95F06

Section 8:1.7/8/9. nakes no such rcaufrcacnt. It is understood that
hc subject paver'upplies are normally energized, thus reauiring

v«> uo oeriod. It in the event the oovcr suoolles arc decnergi:cd
cn the l5 afnutes vera up criteria shall be observed.
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BECOMtKNDATXONS

A. RESTART RECOt&&ttDATIOtJS

None

B. TESTING ENHANCEMENT RECCtWKNDATIONS

As the BPCS has beene identified as a pivotal system,enhanceme ts to the
evisting testin is
inteznal functions

~ - " '. g recommended. The existing testing covers most f th
of the system, but none of the intexfaces. A fault

s o e

testin dizectl
in the J-118 connector (see PTRR 1-85-007) undetectabl bc a e y evisting

g< y caused the BPCS to not pxoper3.y resnond to a val'd
an exefoxe did not prevent a t ip. Many signalcutback signal and th

x e this, that ar
~ s

the same s stem
e genexated in anothex system or anothe po t- fp r =on o

sent but it iy ~, are tested to ensure the signal is generat d d's never veri ied that it is properly rece'ved. It is
e an

is currently no verification that this occurs. It h ld bs. s ou e noted
a e 'u t associated with connector J-118 has been corrected .to

eliminate any future inadvertent disconnections.

Also the testin f e
could b

g r quency of the existing preventative maintenan ce

recommended b
e improved. The BPCS Calibration (Reference G) requency was
n e y CE to be yearly. It is curxently performed ever

refuelin whi hg, ich is not an..unreasonable change in order to mesh with .

ry

rec
the fuel cycle. However, the RPCS Test (Refexenc F) h

ommended period of one month, but it is only performed during
re ue ing. No justification for this change in fxequency was
identified in this review. It should be noted that gu'del'nes for
RCPS checks are being incorporated into the Operatox's daily log
procedure 0 40DP"9OP05 which is perfoxmed during ever 12 h u" h'~
Note: the aforemorementoined procedure is cuxxently under review and .is not
approved. The RCPS checks are understood to be modified f
Ne recommend a chan e

o i xe unctional tests.
a c ange in frequency to preventative maintenance and the

issuance of the aforementioned RCPS checks to insure BCPS functional'"unctional t
C. SYSTEM DESIGN tdODIFICATION RECOMMENDATIONS

The design of the RPCS does not alLow anv CEA subgrou t b dps o e ropped
power xs below 75 percent. This is accomplished by the CEA

75 er
selection'algorithm not selecting any CEA whe NSSSs n power is below

percent. Xt is further stated that the SBCS in con''ncon junction with
the RRS can adequately accomodate load rejections of up to a 75
percent magnitude using the total bypass capacity of the SBCS and CEA
reactivity zates (Ref B, Sec 2.3.3.L.C) However

th'o

close to the ma..imum capabi3.ity of the SBCS and the RRS,
especially if one or more SBC Valves are out of ser 'h t
could occur. This problem is closely related t b3.

'
ou o service, that trips

SBCS detecting the proper threshold of steam flow decrease to
a e o pro ems with the

initiate a RPCB Demand signal. Without both d d "'
SBCS the two out of two logic will not init ' eman signals from theinitiate a drop of the CEA

resul
subgroups, This problem was the reason that tw 3. d'"a two plant distuxbances
zesu ted in reactor trips (see PTRR 1-00-005 and 2-86-008). These are
not problems with the BPCS, but with the SBCS
xecommended that a detailed review and p

therefore it is
possible subsequent design

h h
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C) CE React'ox Power Cutback System Technical Manual, N001-13.02'.-138

D) System 80 RPCS Interface Requirements, N001-13.08-14

E) Instrument Loop Diagram, Reactor Control System, 13'-J-SFE-067

F) Reactor Power Cutback System Test, 36MT-9SF05
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~ NO. 1'89
A ~client gl

SBCS

UNIT DATE

13 / /
DOCUMENT TYPE

UFSAR/CESSAR

DOCUMENT EVENT

See title column

TITLE

7.7 Control system
not required for
safety.

CONCLUSION

Two of the turbine bypass
valves dump steam to the
atmosphere. These valves
are the last to open and
first to close during steam
bypass opeiation;

13 / / UFSAR/CESSAR See title column
I

App. 7A Response to
NRC Questions.

Steam bypass contiol system
is one of the systems
considered to have
potential impact upon plant
safety due to common power
source or common sensor
failures.
Impact on SBCS due to loss
of 120V AC panel E-NtM-Dll: .

the. control system cannot
quick open and modulate
open qignals to open
turbine bypass valves.
Control room indication of
autoni~'.:ic permissive signal
lost.

13 / / UFSAR See title column App. 7A Response to
NRC Questions.

Impact on SBCS due to loss
of 125V-DC load center
E-NKN-M45. Inability to
actuate turbine bypass
valve quick open. Loss of
quick open indication in
the control room,
Control systems sharing a
common sensor or common
instrument tap: 1) SBCS,
PPCS — Pressurizer
pressure, 2) SBCS, FHCS-
Main steam flow; .



GE NO. 2
7/89

<acliment 81
SHCS

UNIT DATE

/ /

13 /

DOCUMENT TYPE

UFSAR

System description

DOCUlKNT
EVEN1'ee

title column

See title column

TITLE

App. 7A Response to
NRC Questions.

Reactor control
system, SF (SBCS)

CONCLUSION

Evaluation of common sensor
failures.
1. Pressurizer pressure
sensor (SBCS, PPCS).
Failure of this sensor
cannot result in
inadvertent operation of
SBCS because the SBCS has
two independent circuits,
both of which must be
activated.
2. tdain Steam flow sensor
(FWCS, SBCS) . Similarly,
failure of this sensor
cannot result in
inadvertent operation of
the SBCS.

The SBCS is to maximize
plant availability by the
selective use of the
turbine bypass valves. A
main "team header pressure i

set point program is
generated as a function of
NSSS power, with steam flow
used as a power index. The
turbine bypass valves are
modulated by a PID
controller operating on the
comparison of the main
steam header press. with
said etpoint. A valve
qiiick opening whi.ch
over ides tlie modulation
action is produced when the
load re)ection.exceeds a
certain value.
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~AGE NO. 3'/89
achment $ 1

SBCS

UNIT DATE.

13 / /
DOCUMENT TYPE

System description

DOCUt ENT EVENT

See title column

TITLE

Reactor contiol
system, SF (SBCS)

CONCLUSION

To prevent a single failure
from opening'the bypass
valves, possibly causing an
excess load incident, the
SBCS has computed
redundancy in its design
with the valve opening
demand signals being
required on a
two-out-of-two basis for
the valves to open.
To facilitate SBCS failure
detection, it has been
designed with all the
built-in test capability to
test the system function
and equipment from input
signals to the operation of
the bypass valves.

13 / / 4-1,2,3,0P-1,2,3,ZZO See title column
2

Secondary plant
startup

'ommitment Nos. 036082,
036083, 036084. LER 86-027
(Unit 2) Inadequacy in
Procedure resulted in
operator not placing master
controller in "remote-auto'-'or

SBCS which resulted in
reactor trip on load
reduction due to delay time
in SBCVs. Procedure
updated. No impact.
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NO. 4

89
I

Atr.. 'hment Il
SBCS

UNIT DATE

13 / /
DOCUMENT TYPE

IE Notice 88-.24

DOCUMENT EVENT

See title column

TITLE

Failure of
air-operated valves
affecting safety
related systems.

CONCLUSION

the IEN deals with the
ability of the core spring
in solenoid valves to
overcome IA system or
regulated pressure.
Failure of the solenoid in
this respect is being
looked at by IGC (George
Nilkex'sen}. No impact for
upstream of I/P converter.

IEN 82-25 See title column Failure of Hiller
actuators upon
gradual loss of air
pressure

No Hiller actuators on
site.

ECE See title column - ECE-SF-A001 Commercial grade purchase
for Amphenol connectors for
1E circuits at elec.
penetrations ESFCZ22 SP
ESFDZ83. No impact on
design.

13 // ECE See title column ECE-SF-A004 Bourns trim pots models
3059Y-1-2S4-11 and
3059P-1«. 102-11 are
acceptable 'ubstitutes for
use in RPCH tag no.
J-SFN"UY3.

13 // SDCN 6374 See title column N001-22.01-68 Incorporation in Rev 3 (jee
SDCtl S06387) No changes to
drawing. No impact.

13 // NCR
S J 1269I 1270~ 1271

See title column Bad parts Under warranty. Replaced
parts. No impact.
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NO. 5
89

At acnment 51
SBCS

UNIT DATE

I I
DOCUMENT TYPE

NCR EJ-07143

DOCENT EVENT

See title column

TITLE

Broken plastic on
push button

CONCLUSION

Replaced. No impact.

13 02/26/75 Letter B/CE-E-344 See title column Reactor power
cutback system

System description for
reactor power cutback
system. No design impact.

13 05/11/77 Letter V-CE-2950 See title column Steam bypass control
system

CE responses to Bechtel
comments on HSSS interface
design requirements for
steam bypass control
system. No design impact.

13 06/02/77 Letter V-CE-3039 See title column Feedwater and steam
bypass control
system

CE response to Bechtel
comments on feedwater
control system and steam
bypass control system block
diagrams. No design
impact.

13 07/20/77 Letter V-CE-.3335 See title column CE contracts 14273,
14373, 14473

Price quote ccmplying with
items 2 and 3 of
B/CE-E-1040 letter,
regarding turbine bypass
sytem; Quote includes
costs necessitated by
modifying steam bypass
control system to
accomodate dumping two
valves to atmosphere. No
design impact.

13 10/kl/77 Letter V-CE-4037 See title column
~

Reactor regulating
feedwater control
and steam bypass
control systems.

CE response to engineering
specifications. Ho design
impact.
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NO. 6
/89

A r.parchment Il
SBCS

UNIT DATE . DOCUMENT TYPE

13 ll/14/77 Letter V-CE-4172

DOCUlKNT EVENT

See title column

TITLE

Reactor regulating,
feedwater control
and steam bypass
control systems.

CONCLUSION

Discussion of Bechtel
comments and CE responses
regarding reactor
regulating, feedwater
control and steam bypass
control systems. Ho design
impact.

13 03/17/78 Letter V-CE-4811 See title column Turbine bypass
system

Description of operation of
turbine bypass option. No
design impact.

13 05/01/78 Letter V-CE-5155 See title column Turbine bypass
system

SBCS option discussed in
BJ/CE-E-8003 incorporated
into ANPP control system.
No design impact.

13 02/01/79 Letter V-CE-7716 See title column SBCS functional
block diagram

CE responses to Bechtel
comments. No design
impact.

13 05/09/79 Letter V-CE-8207 See title column SBCS functional
block diagram

CE responses to Bechtel
comments. No design
impact.

13 04/22/80 Letter
PVNGS-TLC-M80-42

See title colmnn Response to safety
evaluation. Task
force item 090.

Adopt operational procedure
to place llS-1002 through
llS-1008 in off position, as
necessary, to avoid
po sible oper>ing of all
steam bypass control
valves, if they reamin in
tlreir normal automatic
position. No design
impact.
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NO. 7
~89

A r.aclrment Nl
SBCS

UNIT DATE DOCEKNT TYPE

13 06/19/81 Letter
ANPH-11271-JMA/RGK

DOCUt ENT EVENT

See title column

TITLE

PVNGS safety task
force item nos. 92,
178, 179, 180

CONCLUSION

NE review of steam bypass
control system. No design
impact.

13 07/Ol/82 Detailed Design
Criteria

See title column Reactor Control
System (SF) (SBCS)

The SBCS selectively uses
the main turbine bypass
valves to remove NSSS
thermal energy to avoid
unnecssary reactor trips
and cycling of secondary
safety valves. The SF is
designed by CE per
requirements established in
the NSSS contract No. N-001
and Standard Engineering
Package (SEP) Vol. 1,
Section 27.

13 09/14/82 Letter V-CE-17084

13 09/20/82 Letter V-CE-20121

See title column

See title column

Control system
(SBCS) preliminary
setpoints

SBCS, RRS, FNS
Preliminary
setpoints.

Provided missing setpoint
list for SBCS. No impact.

r'rovided

setpoints which
were not previously
available. No impact.

13 10/22/82 Letter V-CE-17272

13 ll/10/82 Letter V-CE-17272

See title column

See title column

Factory settings for
steam bypass control
system and reactor
regulating system.

Preliminary control
system setpoints

List of verified factory
settings. No de ign
impact.

Revision to NSSS control
system. No impact.

13 01/06/83 Letter V-CE-17639 See title column . Preliminary control
system setpoints

Transmittal of control
system setpoirrt li t. No
1 lrlpact .
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NO. 8
89

A achment 5 1
SBCS

UNIT DATE DOCUMENT TYPE

1 01/10/83 SFR 1SF-022

1 01/17/83 SFR 1SF-024

13 03/01/83 Letter V-CE-179995

DOCUlKNT EVENT

See title column

See title column

See title column

TITLE

Recorders have wrong
scale.

Need vendor
calibration info for
SBCS test panel..

Mater hier problem
at SONGS Unit 2.

CONCLUSION

No impact.

Done. No impact.

CE recommends that the
steam bypass valve piping
be carefully examined to
avoid SCE problem, i.e.,
accumulation of water in
the system.

1 03/16/83 SFR 1SF-034

1 03/16/83 SFR 1SF-035

See title column

See title column

Block vendor wiring
doesn't identify
contact wiring limit
SN.

Correct drawing and
EE580.

Done. No impact.

Done. No impact.

13 03/18/83 Letter V-CE-18115 See title column NSSS control systems Updated NSSS control
systems setpoint list. Ho
design impact.

13 03/22/83 Letter V-CE-18149 See title column NSSS control system
wiring changes

Corrected list of wiring
changes. t/o system impact.

13 03/29/83 Letter V-CE-18189 See title column NSSS control system
wiring changes

Corrected list of wiring
changes. No system impact.

13 04/07/83 MOC 248194 See title column NSSS control system
wiring changes

Bechtel incorporated wiring
changes as requested by CE ~
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E NO. 9
/89

Atcvchment 41
SDCS

* UNIT DATE DOC(RENT TYPE

1 04/11/83 SFR 1SF"049

1 04/25/83 SFR 1SF-052

13 05/09/83 Letter V-CE-18415

DOCUI ENT EVENT

See title column

See title column

See title column

TITLE

Trash in line to
Ross valves.
Request to add
filters to
PY1001-1008.

SBC valves wouldn'
close fast enough on
quick close.

Initial refil demand
setpoint.

CONCLUSION

Considered as plant
betterment.

Removed needle valves. All
valves closed in spec.

Change in ANPP preliminary
setpoint report.

1 05/25/83 SFR 1SF-066 See title column Trash in lines. See See SFR-1SF-049 dt 4/11/83.
SFR-1SF-049 dt
4/11/83.

1 06/10/83 SFR 1SF-064

1 06/11/83 FCR 64446N

See title column

~ See title column

Replace 100Vdc
relays with 200Vdc
relays.

Update drawing
N001-22.01-62. Also,
provide BOtl for Ross
valves.

Level X mitters. No
impact.

No im}talc't o

1 07/05/83 SFR 1SF-076 See title column CE to provide
official setpoints
for SBCS master
controller (tag no.
S104)

Setpoints were provided for
SBCS automatic performance
for pre-core hot functional
testing. Setpoints will
have to be returned during
power ascension or during
dynamic plant conditions.
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,PAGE NO. 10
/89

chment 51
SBCS

UNIT DATE DOCUMENT TYPE

13 07/21/83 SFR 1SF-078 See title column

TITLE

The present control
system logic does
not allow on-line
testing of quick
close feature for
the SBCS valves.

CONCLUSION

Valve quick-closing during
power operation was not a
design requirement of 'the
SBCS. However, valve
quick-closing can be tested
at power levels of greater
than 6'L but less than 15'h
and greater than 26%. Test
procedure provided. No
design impact.

1 07/25/83 SFR 1SF-078 See title column Request info for
on-line testing of
SBC valves.

CE response - Not a design
feature but appears valves
can be tested individually.

1 10/10/83 SFR 1SF-082 See title column Change designated
landing for pin.

Done. Corrected by DCPs on
Unit 2 and 3. No impact.

2 01/13/84 SFR 2SF-1803

2 01/18/84 SFR 2SF«1838

See title column

See title column

Spec. Bulletins not
in manual.
N001-13.02-136

Potential continous
alarm. Request
setpoint change.

Included Spec. Bulletins in
manual. No impact.

CE disagrees with suggested
resolution for setpoint
change.

13 01/24/84 Letter

2 04/06/84 SFR 2SF-2207

See title column

See title column

'-CE-19651,
V-CE-20436,
B/CE"E-46273,
B/CE-E-16293, BPC-.CE
(MOC 36256),
B/CE-E=3514, BPC-CE
(MOC 597S6)

Request to change
gain on channel A of
Dual caler card;

These letters have no
impact on the SBCS.

CE concurs. No impact.



P "~ NO. 11
e 89

At ~ ident gl
SBCS

UNIT DATE DOCK"KNT TYPE

1 04/06/84 SFR 1SF-102

2 04/10/84 SFR 2SF-2227

13 Q4/17/84 Letter

2 04/10/84 SFR 2SF-2225

DOCUMENT
EVENT

See title column

See title column

See title column

See title column

TITLE

See SDCN S00090

Request info from CE
on tolerance of
Allen Bradley Reset
Card.

Request CE provide
setpoints for A-B
reconnection timers.

SBCS timers
V-CE-21669

CONCLUSION

See SDCN S00090 No
impact.

CE will provide for some
money. APS says OK. No
impact.

CE did. No impact.

Provided base-line settings
for use during plant
startup.

13 04/17/84 SDCN SQQ090 See title column N001-13.02-689-003 Change drawing to show
correct power supply to
module. No impact.

13 04/17/84 Letter V-CE-21669 See title column SBCS timers CE provided recommended
list of preliminary
settings of SBCS timers.

2 04/20/84 SFR 2SF-2226

2 ,05/01/84 SFR 2347

3 05/07/84 SFR 3SF-001

See title column

See title column

See title column

2K-SFN"QY——"-
Foxboro Dynamic
Compensator Cards

See SDCN S00450

Bias controllers
have wrong scale
(see 2SF-2407)

CE verified equation used
on compensator cards. No
impact.

See SDCN S00450. No
impact.

No impact.
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NO. 12
89

Att~~hment gl
SBCS

UNIT DATE DOCK4ENT TYPE

13 05/29/84 SDCN S00393

DOCU11ENT EVENT

See title column

TITLE

N001-13.02-125-3

CONCLUSION

Add "not" gate to turbine
runback software output to
provide correct output,
correctly show the "loss of
feed pump" and drop group
inputs correctly, and
interchange flip-flops for
correct operation.

13 06/07/84 SDCN S00450 See title column N001-13.02-718-2 Correct tag codes for Allen
Bradley equipment. Ho
impact.

2 . 06/15/84 SFR 2SF-.2407 See title column 2J-SGN-FIC-1107,
1108

Change Bias scales on FH
pump. speed controllers
(llIC). No impact in this
effort.

2 07/10/84 SFR 2SF-2702

13 07/26/84 Letter V-CE-30663

See title column

See title column

Requested )umper
settings for Foxboro
modules.

NSSS control systems
response to turbine
load index signal.

CE stated which settings to
use and where they were.
No impact.

CE request of Bechtel to
provide tag number, model
number, rang and signal
dampening effects at output
of Rosemount transmitters.
Possibility of RRS and SBCS
receiving a signal ripple
of 215 PSI at 200 hertz.

13 07/26/84 Letter V-CE-21669 See title column NSSS control systems
response to turbine
load index signal

CE addressed. effects of
pressure transmitter ripple
signal to control y'tern.
CE asked for transmitter
information for further
evaluation on the effect on
control system.



P NO. 13
89

Att~clunent gl
SBCS

UNIT DATE DOCUllENT TYPE

13 08/07/84 FCR 82292N

2 0&/10/84 SDCN S01109

DOCtRlENT EYENT

See title column

See title column

TITLE

Replacement parts
for O-ring.

N001-13.02=136-4

CONCLUSION

No impact.

Add pages from supplier
catalog to 0-H manual
(N001-13.02-136) to qualify
for plant acceptance
criteria. No impact.

2 08/10/84 SFR 2SF-2896

13 08/11/84 .'CR 82425N

13 08/17/84 Letter V-CE-30790

See title column

See title column

h

See title column

See SDCN S01109

Replacement parts
for 0-ring

HELBA effects on
SBCS

See SDCN S01109. No
impact.

No impact.

Addressed partially HELBA
effects on SBCS. No
impact.

13 08/22/84 FCR 82779N

2 08/23/84 SFR 2SF-3130

2 08/28/84 SDCN S01234

See title column

See title column

See title column

Specifies water
grade to lubricate
0-ring

See SDCN S01234

N001-13.02-257-1

No impact.

See SDCN S01234. No
impact.

Reflect as built to drawing
which hag duplicate wire
no. P.C.O. llo impact.

2 09/13/84 SFR 2SF-3643 See title column Obtain replacement
timers for FNCS.

No impact.

2 O9/20/84 SFR 2SF-3344

2 10/12/84 SDCN S01504

See title column

See title column

See SDCN S01504

N001-13.02-852-1

See SDCN S01504. No
impact.

Correct push button label.
No impact.
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At..ichment 51
SBCS

UNIT DATE DOCUMENT TYPE

2 10/25/84 SFR 2SF-3571
(NCR-SE5225)

13 11/01/84 SDCN S01911

13 ll/Ql/84 SDCN SQ1912

13 10/1&/&4 SFR 2SF-3504

DOCUtiENT EVENT

See title column

See title column

See title column

See title column

TITLE

See SDCNs S01911,
S01912

Correctly rewire
power supplies to
correct changes from
TCN-002

N001-13.02=253-2

N001-13.02-257-2

CONCLUSION

See SDCNs S01911 and
S01912. No impact.

Done. No impact.
(Statement says problem
doesn't exist in Ul and
IIU2II

)

Correct a wire termination.
No impact.

See SDCN S01911 ll/1/84.

1 11/ll/84 'FR 1SF-136

2 ll/13/84 SFR 2SF-3724

1 11/17/84 SFR 1SF-138

2 12/06/84 SFR 2SF-3892

See title column

See title column

See title column

See title column

Resistor appears to
be burnt.

Reterminate wire to
correct position.

Communication
between RPCU and PMS
computer not
linking.

Tolerance for
Foxboro modules

CE says discolored resistor
rating OK. Use as is. No
impact.

Bone. No impact.

Clean board and use 8 bit
signal. Done. No impact.

CE agreed for 10% tolerance
on certain Foxboro modules.
No design impact.

2 03/14/85 SFR 2SF-4680 See title column Manual master
indicating lamp on
h1/A station would
not light.

Install wire to get light.
Ho impact.
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Ata~chment 51
SBCS

UNIT DATE DOCEKNT TYPE

13 03/15/85 Letter APS
85-008-419 (SE

DOCUlKNT EVENT

See title column

TITLE

Inadvertent opening
of SBCV'S.

CONCLUSION

Determined that power
supply failures caused
inadvertent opening of
SBCV's loss of power to
NSSS control system alarm
added. (see letter VCE
32862 at 9/4/85)

2 04/18/85 SFR 2SF-4907

2 05/01/85 SFR 2SF-5004

lg2 05/24/85 SFR 2SF-5135

2 05/24/85 SFR 2SF-5141

2 05/26/85 SFR 2SF-5151

13 05/31/85 SDCN S03870

See title column

See title column

See title column

See title column

See title column

See title column

Wrong time duration
on module during
pre-op.

Request a tolerance
of +/- .200V DC on
external limits of
Foxboro control
cards.

Valve permissive
computer printout
didn't agree with
valve permissive.

See SDCNs S03869 and
S03870

Can't locate
wire/pin in bundle

N001-13.02-729-1

Replaced module. No
impact.

CE does not concur.

Resolved by DCP 10/20
J-RJ-806., No impact.

See SDCNs S03869 and
S03870. No impact.

CE says locate wire, do
continuity and the hookup
as originally required. No
impact;

Reflect as built (delete
valves 7 and 8 from auto or
off function). No impact.

13 05/31/85 SDCN S03869 See title column N001-13.02-728-1 See SDCN S03870 above. No
impact.
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A . hment Il
SECS

UNIT DATE DOCUMENT TYPE

13 07/02/85 SDCN S04109

DOCK.KNT EVENT

See title column

TITLE

N001-22.01-64-8

CONCLUSION

Add inlet and outlet info
to control schematic for
Ross valves for
installation information.
No impact.

13 07/02/85 SDCN S0410& See title column N001-22.01-62-9 See SDCN S04109 above

1 08/02/85 EER 85-SF-013 See title column Acceptance criteria
for steam generator
pressure variation
during steady state
is not achievable.
Steam generator
pressure not within
setpoint +-15psi.
(See conclusion for

more info.)

Note that the established
test condition, S.G.
pressure stays below. the
SECS setpoint pressure;
therefore, all valves
remained closed.
CE concurs that the
acceptance criteria is not
acceptable. CE recommends
retests. Test guidelines
are provided. Retests will
ensure that SECS performs
its intended functions—
retest guidelines allow
S.G. pressure to reach SBCS
setpoints. No design
impact.

2 08/06/85 SFR 2SF-5564
(NCR-SE5995)

13 08/12/85 Letter V-CE-3273&

See title column

See title column

See SDCN S04387

CE takes lead
responsibility to
provide
recommendations for
problems encountered
with the SB valves.

see SDCN S04387

Recommendations include:
~ t4aintain a clean system.
~ Cycle valve" once/month.
~ Add a spring under
piston ring.
~ Increase pilot area.
~ Reduce corrosion.
~ Increase actuator size.
~ Increase upply pressure
to actuator.
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At[.~chment 41
SDCS

UNIT DATE DOCUlKNT TYPE

13 08/21/&5 SDCN S04387

DOCUlElfZ EVENT

See title column

TITLE

N001-13.02-872-1

CONCLUSION

Change fuse from AGC
Bussman to slo-bio to take
in rush of current. No
design impact.

13 0&/23/85 DCP 10,2030J-FH-020 See title column Revise low pressure
'etpoints

Feedwater system equipment.
No design impact on SBCS.

13 08/30/85 Letter See title column Enhancement of steam
bypass valves.
B/ANPP-E-139615 MOC
399311

1. Add a wave spring under
each valve.
2. Increase air supply
pressure by replacing air
supply filters.

13 . 09/04/85 Letter V-CE-32862

1 09/05/85 EER 85-SF-018

See title column

See title column

Loss of power alarm
to NSSS control
system cabinet

SBCS modulation
permissive available
when main steam
press. is within
expected range.

"Loss of power to NSSS
cabinets" alarm provided.

Permissive program setpoint
is revised so that it is
greater than expected main
steam pressure over full
range of operation.
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Att nment 51
SBCS

UNIT DATE DOCRIENT TYPE

1 09/23/85 EER 85-SF-021

DOCUMNT EVENT

See title column

TITLE

Pressurize pressure
response during the
50% loss of load
test-was different
than CE's computer
values.

CONCLUSION

Factors which would have
contributed to the higher
than predicted pressures:
~ TBV's quick opening
delayed (5 sec. after
turbine trip).
~ The controller setpoint
is offset above the actual
plant pressure.
CE simulated these factors
and the result confirmed
the higher values. CE
recommends actions to
improve plant performance
on loss of load transients.
(for actions, see EER)

OPS ACTION: H.O. /f92322,
N 0 599133~ 73PA lSF09 ~

Performed recommended
actions via above
documents.

1 10/03/85 Post trip review
report

See title 'column PTRR 51-85-005 Probable initiating event
is a problem with the plant
mutiplexer (PHUX). Due to
the control power heing
lost momentarily and the
lack of an open permis ive,
the SBCS did not generate a
quick cpen signal.
The SBCS loses power during
a LOP. The system is not
safety related. llowever,
the loss of SBCS and its
quick opening capability
during a LOP needs to be
reviewed.



NO. 19
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Attachment Nl
SECS

'

UNIT DATE DOCUMENT TYPE

13 10/04/85 Letter V-CE-32687

DOCR4ENT EVENT

See title column

TITLE

Current steam flow
setpoints are not
optimal based on
testing.

CONCLUSION

~ Optimum settings to be
installed to insure that
the longest possible design
margins .exist in the plant.
CE provided the new
setpoints.

1 10/17/85 EER See title column Missing data for
steam flow vs. valve
position (TER03).

This info. is not required.
Not part of acceptance
criteria.

1 10/24/85 'ost trip review
report

See title column PTRR N1-85-007 During load re)ection test,
the steam bypass system
over-reacted causing
another quick open of the
SBCV's. CE revised set
point program for SECS.
See EER 85-SF-018.

13 12/20/85 SDCN S05580

1 12/20/85 EER 85-SF-037

See title column

See title column

Vendor (CE) FCR
N1506 to install
wave spring under
piston ring of steam
bypass valves. Ref:
DCP 1,2,30M-SG-145

During the trip on
12/20/85, the
contribution of
pressurizer pressure
bias signal to SBCS
may need to provide
a larger input valve
to modulate the SDCS
valves more quickly.

Incorporated by BR4.

Based on a 15-20 sec.
opening time when in the
modulating mode, the TBV's

. cannot respond fast enough
to a rapid load reduction
(-24'L) to prevent
pressurizer pressure from
reaching the trip setpoint.
No change to SDCS required.
(The limiting factor is the
modulating troke speed of
the valve"..)
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Attacnment 51
SBCS

UNIT DATE DOCUMENT TYPE DOCUtENT EVENT TITLE CONCLUSION

1 12/23/85 Post trip review
report

See title column PTRR N1-85-010 While clearing annunicator
alarm, the reactor tripped
due to high pressurizer
pressure. The SBCS was not
able to respond quickly
enough to mitigate Reactor
Coolant System heatup. EER
85-SP-037 has been issued
to evaluate potential
changes.

13 Ol/22/86 Letter See title column SBCS grouping
V-CE-33315

Regrouping of SBCV's

13 01/23/86 SDCN S05739

1 02/04/86 EER 86-SP-007

See title column

'ee title column

Change bonnet bolt
torque from
1125-1130 to 1650
PT-LBS. IAIDO CE memo
KHS-60 DTG 1-21-86
(valves PV-1001
through PV-1008).
Ref: PCR
86-13-SG-002. Paper
change only.

SBCS successive
quick-open signals
Bx trip 2-3-86.

Change incorporation by
BR2. 50.59 not performed—
probably due to old rules.

PIO 5134914 and PCO/PCR
586-13-SF-002 accomplished
to change TAVG-LC:l setpoint
for SBCV quick-open.



P "NO. 21

UNIT DATE DOCUMENT TYPE

1 02/04/86 EER 86-SF-007,
V-CE-33384

SBCS
DOCUMENT

EVENT

See title column

TITLE

Loss of feed pump at
60% resulted in
plant trip-followed
by a quick open of
the steam bypass
valves. The valves
closed after the QO,
followed by a second
QO. This resulted in
over cooling-causing
SIS.

CONCLUSION

CE recommends revising the
SBCS TAVE low set point
(tag S314). New value is
56.51% (5.651V dc). This
change should prevent Q.O.
of the SBCS valves
following a trip from -75%
power. This value is low
enough that, valves are
modulating and high enough
so that Q.O. block signal
occurs in time to prevent
second Q.O. following
reactor trips from power
levels above Q.O. block
threshold.

1 02/10/86 LER 86-006

3 03/12/86 SFR 3SF-023

13 03/21/86 SDCN S06251

See title column

See title column

See title column

Reactor trip caused
when a
synchronization
check blocked the
transfer of
non-essential loads
during testing.

Logic cards not in
acceptance criteria.
Request change in
tolerance.

SBCS wiring diagram

Commitment No. 035455
resulted in operators being
instructed on how to
respond to a loss of power
to the SBCS instrument
panel. No impact.

CE Justifies change to
allow more tolerance.

See SDCH S06307 — 4/1/86

13 03/21/86 SDCN S06250 See title column SDCS Hiring diagram See SDCN S06307 — 4/1/06

13 03/21/86 SDCN'06249 See title colunn SBCS Hiring diagram See SDCH S06307 — 4/1/06

13 03/21/86 SDCN S06248 See title colutnn SBCS Hiring diagram See SDCH S06307 — 4/1/06
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Atta~iunent $ 1
SBCS

UHIT DATE DOCUMENT TYPE

13 03/21/86 SDCN S06247

DOCUf fEHT EVENT

See title column

TITLE CONCLUSION

SBCS 'Hiring diagram See SDCH S06387 - 4/1/86

13 03/24/86 Letter See title column Turbine bypass valve Marked up copies of SBCS
document revision. engineering documents per
V-CE-33569. request by S. Garret. No

design impact.

13 04/01/86 SDCN S06387 See title column SBCS hardware block
diagram

DCP 10-SF-022 (attached to
SDCN) provides for
interchanging control
functions to SBC valves to
give more even steam
loading for condenser—
SDCN is for this change.

13 04/01/86 SDCN S06389 See title column SBCS ffardware block
diagram

See SDCN S06387 above.

13 04/01/86 . SDCN S06385

13 04/04/86 SDCH SQ6432

See title column

See title column

SBCS ffardware block
diagram

Changes calibration
fine tuning for
proper valve
response,
particularly for
smooth positive
response below 10%
(Bailey AP2
Positioner). Ref:
HER 85"SG-174.
Paper. change only.
No PCR.

See SDCH S06387 above.

Incorporated by BR3. These
changes may result in a
greater demand signal from
the control room beincJ
required to lift valve off
seat. Cal. procedure
should be checked for
incorporation,
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A ~chment Il
SBCS

UNIT DATE DOCENT TYPE

2 05/25/86 Post trip review
report

DOClRENT EVENT

See title column

TITLE

PTRR I2-86-001

CONCLUSION

Reactor power was reduced
for main turbine overspeed
testing. Inadequate
operator control of
feedwater caused reactor
trip. SBCV 1007 may have
opened with only the
permissive signal, no
modulation signal. (No
further info. /action was
given by this PTRR)

13 05/26/86 : SDCN S06895 See title column N001-13.02-870"1 Correct reversed color
coding on drawing. No
design impact.

13 05/27/86 SDCN S06786

13 06/03/86 SDCN S06862

See title column

See title column

Incorporates vendor
(Fisher) errata for
calibration of type
546 and 546S
electro-pneumatic
transducers. Ref:
PCR 86-13-SG-007.
Paper change only.

Sys. Description,
SBCS ANPP Units 1~
2, and3

Incorporated by BR3. 50.59
not performed — old rules.
Cal procedure should be
checked for incorporation.

Updates which valves
receive which signals. No
impact.

3 06/06/86 SFR 3SF-032
(NCR-SE6561)

See title column Refers to 3SF-023
resolution. Concern
with excessively low
voltage under full
load now.

CE reviewed short and long
term and said no effect.
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SBCS

UNIT DATE DOCUMENT TYPE

13 aS/26/86 EER 86-SF-031

DOC[RENT EVENT

See title column

TITLE

Add inputs to the
SBCS TRBL alarm to
indicate whether the
SBCS master is "not
in remote auto".

CONCLUSION

Disposition states that
system design is adequate
for plant operation and
that no change is required.
No design impact.

3 06/30/86 SFR 3SF-037

13 06/30/86 V-CE-34044

See title column

See title column

Missing wire and
pin. (see 2SF-4680)

Analyse SBCS for
optimum performance.

No impact.

Proposal to analyze SBCS
setpoints. Ho impact.

2 07/01/86 'ost trip review
report.

See title column PTTR 52-86-003 An exciter protection trip
caused a generator and
turbine trip. The SBCS did
not generate a QO to the
SBCV's and the reactor
tripped. The SBCS did not
function because there was
dirt in the card slot which
prevented the LCM card from
making contact. llo design
impact.

13 07/07/86 EER 86-SF-033 See title column Potential
defrciencies in the
SBCS resulting in
reactor trips.

Info onlv disposition
proposing alternatives for
more desirable quick-open
operation. Info only — no
design impact.
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Att~~hment 51
SBCS

UNIT DATE DOCUMENT TYPE

13 08/30/86 PCR86-13-SF-11,
V-CE33629

DOCS IENT EVENT

See title column

TITLE

100% load refection
*test resulted in: 1)
Fast bus transfer to
offsite
malfunctioned, 2)
RCP coastdown caused
reactor trip through
trip through the
core protection
calc., (See next
field for more info

CONCLUSION

3) Power was also
momentarily interrupted to
SBCS, 4) After power
restoration, SBCS
automatically initialized
in manual and at 30%
demand:
The above responses
resulted in "CYCLING" of
the TBV's.
To prevent the situations
encountered during the 100%
load re)ection test, modify
SBCS master and permissive
channel controllers such
that upon loss of power and
restoration of power, the
SBCS returns in manual mode
at 0% demand.
NOTE: PCR 86-13-SF-11 was
cancelled by OPS on

. 9/22/86.
JUSTIFICATION:
~ SBCS tr'oubl'eshooting
revealed that power
interruption exceeds 2
seconds resulted in a
transferred to "fail safe"
mode prohibiting anomalous
system behavior.
~ Fast bus transfer in U-2
at 100'L power was
successful
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A trent Sl
SBCS

UNIT DATE DOCUMENT TYPE

13 09/18/86 EER 86-SF-041

DOCUtKNT EVENT

See title column

TITLE

Repetitive
quick-open
actuations in steam
bypass contxol
valves.

CONCLUSION

Disposition states that
auto permissive timers are
field set. EER recommends

'd)ustingauto permissive
timers Tl and T2 to 15
seconds from existing 10
second settings provided by
CE. (see Letter V-CE-21669)

13 12/02/86 SDCN S07866 See title column NSSS Control System
Manual

Info to upgrade manual for
new indicating recorder.
No'mpact.

13 12/20/86 EER 86-SF-052 See title column Determine method of
preventing
quick-open signal to
allow SBCV'-s to be
tested at power.

Per SBCS, tech manual
(t1001-13. 02-2009-'2), SBCS
master controller should be
in manual.. Operational
procedures 410P-1SF05,
420P-2SF05, 430P-3SF05
shows proper positioning.
No design impact.

13 12/30/86 FCR N-A4257

13 05/91/&7 13SM-,SG-009

13 05/05/87 SDCH ((S08299

See title column

See title column

See title column

Added vendor
part'o.

to drawing

Site tiod — Stm
bypass control
valves — Dwg
922701027, SBCV's
13 JSGH "PV-1001-1006

Log ttH001-22.01-62

No impact.

Replaced needle valves with
needle check valves for
quicker open/close
operation of SBPV's. Logs
N001-2201-61, 62, 86, 125

See site mod tt13SM-SG-009.
Improved open/close of
SBPV's.

13 05/05/87 SDCN (tS08301 See title column Log ttH001-22;Q1-.125 See site mod $ 13St4-SG-009.
Minor no impact.
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hment Nl
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UNIT DATE DOCtR4ENT TYPE

13 05/05/87 SDCN CS08300

DOCS tENT EVENT

See title column

TITLE

Log NN001-22.01-64

CONCLUSION

See site mod 513SM-SG-009.
Improved open/close of
SBPV's.

13 05/05/87 SDCN NS08302

1 05/31/87 Post trip review

See title column

See title column

Log 8N001-22.01-129

PTRR $ 1-87-002

See site mod N13SM-.SG-009.
Minor no impact.

SBCV PV-1004 did not
operate. as expected. The
operator could not regain
control after placing the
master controller in
local-auto and inserting a
manual permissive. Later,
valve 1Q04 was informally
tested and responded as
designed. No design
impact.

13 "06/Q8/87 Site Mod
1 g 2g 3-SM-SF-008

See title column Installation of
transducers

Install lanyard transducers
on steam bypass control
valves for TDAS hookup. No
design impact.

13 11/03/87 SDCN 0S08966 See title column Log $ N001 22 01 125t
Dwg 922701030,
SBCV's 13JSGN,
PV-1007,1008

Change type/model 3 of
valve positioner. No
impact. Logs
N001 22 ~ 01 63'4'7'29

13 11/03/87 SDCN NS08967 , See title column Log 5N001-22.01-129 Change type/model 3 of
valve positioner. No
impact.
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SBCS

UNIT DATE DOCUMENT TYPE

13 11/03/87 SDCN SQ8468

DOCUtKNT EVENT

See title column

TITLE

Provides product
specifications and
instructions for
Bailey AP4
positioner
(replacement foi old

AP2 positioner).
Ref: EER 87-SG-146,
EAR 87-1933.

CONCLUSION

No ECE or 50.59 eval.

~ '3 12/15/87 SDCN NA02117

13 12/15/87 SDCN NA02118

See title column

See title column

Log NN001-22.01-125

Log )IN001-22.01-129

. See site mod 513SM-SG-009.
Minor no impact.

See site mod II13SM-SG-009.
Minor no impact.

3 12/18/87 Post tiip review
report

See title column PTRR N3-87-. 001 SBCV N5 did not open as
required. The valve was
sticking. No 1&C concerns.

13 12/29/87 Letter 167-01819—
u)R/~M

See title column Revisions of CE
documents on SBCS.

Revise document to properly
show as built plant
configuration. No impact.
(see also CE letter 33629
dt. 5/5/86 evaluation)

13 02/23/88 Letter V-CE-.35620 See title column Steam bypass control
system
documentation.

CE responds to document
changes and questions not
to modify SBCS controllers. „

No impact.

13 04/01/88 SDCN A00904 See title column Reactor Power
Cutback Hodule
Assembly

Changed a part manufacturer
from ()ale to Bourns. (part
is 1K +/- 5% trip pot)
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A v .nment Il
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UNIT DATE DOCEIENT TYPE

13 07/12/88 SDCN A01380

DOCUMENT
EVENT

See title column

TITLE

0&H Reactor Power
Cutback System—
13-N001-13.02-138-8

CONCLUSION

Changed part no. for 5A
power supply and changed
part (dual mono.
multivibrator) from
Signetics to Fairchild.

13 07/12/88 SDCN A01378

13 08/22/88 SDRN I175

See title column

See title column

Reactor Power
Cutback Hodule
Assembly—
13-N001-13.02-872-2

DCP 10g20g30J SF 022

See SDCN A01380 above.

Regrouped SBCV's from
1001-1004 and 1005-1007 to
1001, 3, 4, 6 and 1002, 5,
7, 8. No impact.

1 08/24/88 Post trip review
report

See title column PTRR Il-88-05 Hain turbine tripped on a
low stator cooling water
flow signal, all SBCV's
quick opened except for
SBCV 1003. The apparent
cause of the reactor trip
was the premature closing
of SBCV 1001 and 1004 and
the malfunction of SBCV
1003. Evaluate RPCB/SBCS
response per EER 85-SF-040.

1 09/19/88 LER 88-021 See title column Reactor trip due to
high pressurlrer
pre"~ure

Turbine trip accompanied by
improper SBCV operation
resulting in reactor trip.
Root cause of failure still
under investigation.

13 11/01/88 SDCN IA01914 See title column Log IN001-22.01-61 Transducer mounting bracket
revision. No impact.
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UNIT DATE DOCUMENT TYPE

13 11/01/88 SDCN SA01915

DOClRKNT EVENT

See title column

TITLE

Log 5N001-22.01-63

CONCLUSION

Transducer mounting bracket
revision. No impact.

13 12/08/88 Site Mod
1, 2, 3-SM-SF-007

See title column Installation of
transmitters

Replace Foxboro
EllGM-ISAE2-ELSP with
Rosemont 1151GP9EZZT0008FB.
No design impact.

"
~ 13 02/22/89 SDCN A02340 See title column SBCS 0-M Instruction

Manual
A change to the Technical
Manual to delete a
modification CE anticipated
to be implemented.
Modification was not done
so CE had to delete it from
Tech. Man. No impact.

2 02/26/89 Post trip review
report

See title column PTTR 52-89-001 At 100% 'power, a 'EPICS

malfunction resulted in a
reactor trip. The SBCS

respond:jed as designed. No
concerns regarding the
SBCS;

13 06/26/81 Letter V-CE-14627 See title column Addition of loss of
feed pump status to
S)3CS (Batdware

iaddition)

CE recommends testup using
existing sYstem. Procedure
given in said document.
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UNIT DATE DOCUMENT TYPE

1 04/20/83 SBCV impact

1 07/06/83 SBCV impact

13 08/23/83 SBCV impact

1 12/01/83 SBCV impact

10/08/84 SBCV impact

13 08/12/85 SBCV impact

1 09/10/85 SBCV impact

SFR

SFR

Letter

SFR

.SFR

Letter

TITLE

1-SF-052

1-SG-163

V-CE-20421,
V-SF-1068

1-SF-088

1-SG-328

V-CE-32738

85-SG-123

CONCLUSION

Quick-close needle valves
were removed from SBCVs in
order to meet close
criteria times of 5 sec.
Documents .were changed.

SBCVs not operating during
*hot functional tests.
Conclusion - debris-
damage by debris
necessitated repairs.

Notification that CE is
working on a test program
proposal for testing SBCVs.

In-line filters were
recommended for debris
sensitive solenoid valves
for turbine steam bypass
control valves 1F APS feels
control air may not clean
up quick enough.

Failure of SBCVs to
operate. New lapped piston
rings installed.

Recommendation to improve
SBCV operability. Includes
CCI letter 7/26/85 which
identifies high bonnet
pressure as cause.

No impact. Determining
steam flow capabilities of
SBCV.



NO. 2
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UNIT DATE DOCUMENT TYPE

13 09/20/85 SBCV impact

1,2 11/05/85 SBCV impact

2 08/28/86 SBCV impact

3 12/17/87 SBCV impact
4

1 01/Ol/88 SBCV impact

DOCUIKNT EVENT

Letter

Letter

Plant Trip

Plant Trip

SMOD

TITLE

V-CE-32916

V-CE-33087

PTRR 2-86-008

PTRR 3-87-001

SH-SG"009

CONCLUSION

Report on operation of an
SBCV at SONGS after
modification of pilot valve
to double capacity by
increasing valve pilot
area. This change is
proposed by SMOD SG-019.

CE quote for resurfacing
steam bypass control
valves'alve-plugs to
reduce surface pitting.
Unit 1. Letter implies
Unit 2 was done previously.

SBCV 02J-SGN-PV-1007
(bypass to ATM).
Stayed open longer than
expected.
HR 181931 for valve op.
investigation.
Recommended Ptf to stroke
SBCVs.

SBCV «5 (03J-SGN"PV-1005)
exhibited erratic behavior.
Valve trouble shooting done
by NR252757 — 40265837
indicated mechanical
binding.
Recorrnended increased PN
stroke testing of SBCVs.

Installed needle valves in
AU SBCV positioner air
systems - to regulate
open/close times of the
SBCVs. Unit 1 — SHOD could
not be completely closed
because wave springs were
not installed. Poor SBCV
response contributed to
Plant Trip No. 1-88-005.
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~E NO. 3
89

UNIT DATE DOCUMENT TYPE

3 01/01/88 SBCV impact

2 07/01/88 SBCV impact

1 08/21/88 SBCV impact

n/a 05/13/88 SBCV impact

BCU
DOCUMENT EVEllT

SHOD

NRC IE Notice

SMOD

Plant Trip

TITLE

SM-SG-009

NRC IEN 88-24

SH-SG-009

PTRR 1-88-005

CONCLUSION

Installed needle valves in
AU SBCV positioner air
systems — to regulate
open/close times of the
SBCVs.

ASCO 83-14 SDVs - Not
applicable to PVNGS — SBCVs
or ADVs

Installed needle valves in
AU SBCV positioner air
systems — to regulate
open/close times of the
SBCVs.

SBCS — Questionable
response.
Nave spring modification
(PCP 13J-SG-045) was not
complete and system timing
tests (SHOD SH-SG-009/ was
not completely accomplished
at th 'ime of this trip.
Not set optimumally.

~ SBCV 1003 — 80300543 and/or
N0285815 packing binding
problem.
EER 88-SF-040 to review
system response deemed
unique situation - no
control sys changes needed
— completion of valve
modifications and setup
were required.
Recommended increasing SBCV
stroking PH (410P-1S'F05)
frequency to 2 times
monthly.
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ATMOSPHERIC DUMP VALVEENGINEERING ANALYSIS

REVISION 1 SUMMARY

Fi r Vl-

Replace original Figure Vl-8 with Revision 1 of Figure VI-8.

Clarified assumptions made for packing gland follower friction for
ADV-179

Table IX-1:

Replace original Table IX-1 with Revision 1 of Table IX-1

m f h n

Corrected typographical error on Page 2, Pneumatic Subsystem
Corrective Action



UNIT3 FAILUREANALYSISSUMMARY- REVISION 1

CONTRIBUTING
FORCE

ADV-178 ADV-179 AD V-184 ADV-185

PLUG WEIGHT,'LBf (1) 400 400 400 400

PISTON RING FRICTION, LBf (1)

UNBALANCED
FORCE ON PLUG - INCLUDINGBONNET

PRESSURE LBf 2

TWO SPRING PRELOAD, LBf(1)

635

3820

635

3820

1519

635

3820

635

3820

THREE SPRING PRELOAD, LBf(1) 3282 3282 3282

PACKINGAND/OR PACKING GLAND
FOLLOWER FRICTION. LBf

3500 (3) 4600 (4) 1219 (1) . 4600 (3)

TOTAL FORCE. REQUIRED TO MOVE PLUG
(LB
f)'1,637 10)974 9,356 12,737

MAXIMUMFORCE AVAILABLEFROM
ACTUATOR (95 pslg nitrogen supply)

10,577 10,577 10,577 10,577

TOTAL POSSIBLE FORCE ON PLUG, LBf
(With Maximum D/P of 95 psld)

osltive is u ward

CALCULATED BONNET PRESSURE
WHICH WOULD HAVE PRECLUDED

VALVE OPERATION (pslg)
Re ardless of Demand Sl nal 8) Time

-1060

Less Than
15 psig

-397

Less Than
15 psig

1221

Approximately
30 psig

-21 60

Less Than
15 Psig

NOTES:
(1) IHESE VALUESARE BASED ON DESIGN VALUES
(2) THESE VALUESARE BASED ON A 15 PSIG BONNET PRESSURE.
(3) THESE VALUESWERE DETERMINED DURING TESTING.
(4) NO TESTING WAS PERFORMED ON ADV-179 SINCE IT'S ACTUATORWAS DAMAGED.

TWO OTHER VALVES (ADV-178 AND ADV-185) ALSO HADTHEIR PACKING GlAND
SEIZED TO THE VALVESTEM. ASSUMING THE HIGHEST OBSERVED VALUEOF
FRICTION IS THE MOST CONSERVATIVEAPPROACH. THIS WOULD BE THE FRICTION

~ OBSERVED ON ADV-185, OR, 4600 LBf.
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ENGINEERNG RECQaeAENDE NE ACTIONS MATRIX-REVISION 1

CORRECTIVE ACTIONS
PROBLEllS NOTED

DURING ADV INVESTIGATION

ATIIOSPHERIC DUMP VALVES

ROOT CAUSE{8) ACTIONS TO BE TAKEN PRIOR TO UNIT RESTART FRO14
CUAAENT OUTACES

ACTIONS TO BE TAKEN FOLLOWING CURRENT OUTAGES

A EXCESSIVE BCNNET RESSRISE REQIARNG
IGHQRCESTQ OPEN VALVES

OUI ADV.164)

Al.PISTCNIL743LEAKAGEGREATERTHIN Al.WQORPORATE CCI RECQMMENDEO MODIFICATIONS

REUEVytG CAPACRY OF THE PLOT VALVE a) Increase plug pact capacky
RESILTVIG94EXCESSIVEBQWET PRESSURE b) Modey piston dng

c) Mod'dy r5sk stack to pmvlde a smoottt Cv lranskkrn

A2. INCREASE NNQGENREGIAATORPRESSURE FRQM 95TO 105 PSG

A3. 2ISTAILBONNET PRESSURE TAPS gl UNIT3 ADVa

A1. PERJQRMMQNfH.YSTRCKN3 PROGRAM f3014 STROKE) Jtnd
PERFORM WEEKLYBCt2IET PRESSURE CHECKS

A2. EVALIJATEDATAFROM STROKE PRQGRAMOCtAET PRESSURE
QKCKSAMJADAJST FIIEQIJENCYQF PERFQRLIANCEAS REQI4REO

A3. PERFORM QUARTERLYST (100% STROKE)

a HOHRXCESTOQPENVALVES
(U3 ADV-178 5 ADV.185)

BI.TESITKIPRQGRAMREVEALEDEXCESSIVE ~ 81. INSPECT LMTI AND2ACTUATORS ANDREMOVE EXfRASPRtuG IF 81. EVALUATEDATAFROM STRQKNG PRQGRAMTO ENSURE NOH
PACKNG/PACKNG FCLLOAlERFRICTXJN FOIXID FORCES OO NOT QCCLR

82. DISASSELSLYOF 421173 ADVAClUATORSRE
VEALED3 OF 4 ACTUATORSCONfAINED3
SPRINGS INSTEADOF 2 (CURRENT DESIGN)

82. REMOVE EXTRASPRINGS INTHE 3 UNff3 ADVs

ILLINITIATEINCIDENTINVESTIGATIONREPORT TO DETERMINEWHYTH
EXTRA SPRING WAS INTHE ACTUATORS (Rel. IIR 43.1 tt9.030)

G VKVECSC kJATIQNS

(UI ADV.175. -184 and 179)
Cl. MAJOR FACTORS THATCQNfRBUT8 TOTHE

QSCllATIQNS AREI

a) Cv transtdon In disk snack provides a Ngh
strpwlse lorce Irfruitoplug

b) Relatively Iow actuator 'stÃnoss'ue to
95 pslg niuogen supply pressure

Cl. INCORPORATE CCI RECOLVABA)EDMQDIRCATGNS
a) Increase plug pkot capacky
b) Muddy piston ring
c) Modty disk stack lo provMe a smooth Cv transltkrn

C2, INCREASE NITROGEN REGIAATORPRESSURE FROM 96 TQ 105 PSIG
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ENGNEEAWQ RECOMAEN IVEACTIONS MATR0(-REVSGN 1

CORRECTIVE ACTIONSPROBLEMS NOTED
DUAIIIQ ADV INVESTIGATION

PIIEUMATIC SUBSYSTEM

AMTOFGEN AEGLVITORSE)WTSEAT
lEAKAGECALSWG 19GHDCrIVNSTREAM
PAESSURE

ROOT CAUSE(S)

Al.WEAAANGQR DEBRS DAMAGED THE
SOFf SEAT

A2. NO FM EXSTEDTO FDFF(TIFYPROS.EMS OA
DEGREDATIONOFSYSTEM

ACTIONS TO BE TAKEN PRIOR'TO UNIT RESTAAT FROM
CURRENTOUTAGES

Al.REPLACED DAMAGEDVORNREQLATOR PARTS

A2. VEfLFYNTAOGENSUB%STEM CLEARNESS

A3. DEVElOPANDPERFQFIMA PMTASKTOADLSTREGLLATOR
SET P(XNT

ACTIONS TO BE TAKEN FOLLOWINQ CUAAENTOUTAGES

Al.IJGt4IQR PERfQRMANCE OF REGuhTORS (KINGOPEAATGNOF
ATMOSPHEAG DUMP VALVES

A2. PEAfQRM PM AS AEOURED

ALWCLEAAENGWEEAWG DEPARTMENTPEAR)RMOVEIVIILDESIGN
REVIEWOFADVSu)SYSTEM

1 EXCESSIVE MTFGGFFILEAKAGE Bl. LEAKNGflTTWGS

BL REGLLATOR 143T CCWIACLLWQ ATES
CORRECT PRESSURE

EL REUEF VALVELEAKWGOR WEEPWG AT
UTWEATHAN125 PS 6 SET PRESSURE

84. NO PERGDC TESTWG TO DETERMINE
STATUS OF SYSTEM

81. NIIROGENACCULllATOADAOPTEST TO BE PARFORIIIEDONAlL
VALVES. LEAKWQFITTWGS ANDREUEF VALVEPROBLEMS TO BE
COIifIECTED

82. WSTflUTECORRECTIVE ACTGNS REQUSED FQA REGLXATORS

BL DEVELOPAND WIPLEMENTQUARTER.YNITORGEN LEAKAGEST

Bl. DEVELOP ST ANDTEST SECTKW XICHECK VALVESfQALEAKAGE

81. PERfQAMOLRfTTERLYMTFGGENLEAKAGEST

82, EVALUATETHE NEED FOR MODIACATGNTO INSTALLDOLSLE VALVE
SQLATION (NCUJDWG A LEAKOFFVALVE)BElWEENACCUMLLATOA
ANDHIGHPRESSURE NffROGEN SYSTEM

ElNUCLEAAENGWEERWG DEPARTMENTPERfQAMOVERAILDESIGN
REVIEWOF ADVSLBSYSTEM

G DIFFERENT POSffGNERS EXHSIT
DIFFERENT CONTAOLCHVIACTERSTICS

CI. FG PMEXSTEDTOADASTORMOMTOR
CAUBRATIONOFPOSflGNEAS

C.l DEVELOPAND PERFORM A PMTASKTO CAUBRATEANDA(LAST
THE POSITGNEAS

Cl.hGNITOR PERFOIVAANCEOF POSITGNERS CURWG MONiH.Y
STFGKWG OFADVs

C2. PEAFORM PM AS REQUIRED (8 derkfsndes are rxced) AND DUANQ
REFUEUNG OUTAGES

ILNffAOGEN ANDWSTRUMENfAIA
SYSTEM ClEAR.INESS- NITROGEN
AEQLLATOREXPERIENCED FALURE
DUE TO DEBRS NNIfROGENLWE

DI. WDETERMWATE-PROBABLE NSUFflCIENT
FlUSHFCLLOWWQMAINTENUICE OR
CONSTRUCTION ACTIVITIES

Dl. FLOSHSAMPLE NITROGEN SLSSYSTELL IAAND)0GH PRESSURE
NITROGEN SUPPUES TO VERIFYCLEAN.NESS

D2. INSTALL3 MICRON WSTAUMENTAIAflLTERN MSSS SUPPLY LNE
TO ADVs. (IWIT3ONLY-COMPLETED IN UNITS 1 AND 2)

IXLWPLEMENTCORRECTIVE ACTIONS NOTED IN WSTRUMENTAIA
AEPOAT(NED AEPOAT)

01. IMPLEMENTCOMMITMENTSMADEBYANPP NRESPONSE TO
GENERIC LETTER 88 14

EQUIPMENT QUALIFICATIONAND
CDKFIGUAATIONCONTROL ISSUES

1L LWOUALIAEDGAGES lEFfON
FQSITGNERS DUIUIQOPEMTGN

ILADDfflONALS PANG FOUND
IN'CTLNTGAS

C.BIWAN'O'RWGS FOUND INU-3
AclUATDAs(sIGILDHAYEBEEN
CHAINEDTOVffCNBEfQRE
OPERATGN)

AI.UNDER INVESTIGATION- SEE
IIA S3.1 89.030

81. UNDER WVESTIGATGN- SEE
IIA s3 1 89.030

01. LWDER IIWESTIQATION-SEE
IIA s3 I 89.030

Al.AELKÃELEXXIAllflEDGAGES PEA VBROATECHMA%PL

Bl. RELGVEADDAGNALSPA WG RXNDNACTUATORS

Cl. REPLACE ANYLWIT3 BIWAN '0 RWGS WITHVITON

Al. UNDER NVESTNTATION SEE IIR 83.1.89.030

81. UNDER INVESTIGATION- SEE IIR s3.1 89.030

Cl. UNDER INVESTIGATION- SEE IIR s3 1 89 030



IVEACTIONS MATRIX REVISCN I

CORRECTIVE ACTIONS
PROBLEMS NOTED

DURING ADV INVESTIGATION

PACKLESS ISOLATION VALVES

ROOT CAUSE(S) ACTIONS TO BE TAKEN PRIOR TO UNIT RESTART FROM
CURRENT OUTACES

ACTIONS TO BE TAKEN FOLLOWING CURRENT OUTAGES

ACURRENTORENfATK9IOFVALVES
CAN RESULT INNABLIiYTO OPERATE
VALVEStlSQME OPERATICtQL
CONDfflONS

AI.VALVEtISTAILEOSOTHATITEXPEftENCES AI.NONE
BI DIRECTCNALFLOW

AI.REORENT VALVESTO EULCNATEBI.DIRECTIONALFlDWTHROUGH
THEVALVES

ADV OPERATING PROCEDURES

ANCONSSTENf LJIDERSTAM)tQOF
ADV OPERATCN AND OPERATE
QQAACTEIVSllCS

ILPRCB.EMS tILIANUAILYOPERATtKI
THE ADVs

ALSEE tICSENT NIVESTIGATIONREPORT
IIR 82.3.89401

BI.SEE INCIDENftIVESTKIATIONREPORT
IIR f2-3.89.001

AI.SEE INCIDENTM/ESTIGATIONREPORT
IIR %.3-89.001

BI.SEE tICSENT tNESlGATlONREPORT
IIR 82 3-89401

AI.SEE tICKENftIVESTIGATICNREPORT
IIR t2 3 89.001

BI. SEE INCIDENftIVESRGATIQNREPORT
IIR 82.3 89 001

MISCELLANEOUS

1LADVBLOCKVALVESNEVER tISTAILED AI.PREVCUS DECSCN AI.NONE AI. tISTAILRQCKVALVESUPSTREAM ADVs

Page 3
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