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STEAM BYPASS CONTROL SYSTEM-
FINAL REPORT

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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STEAN¥\ BYPASS CONTROL SYSTEM
FINAL REPORT

o PURPOSE 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,
0 B "~ 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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STEAM\BYPASS CONTROL SYSTEM
FINAL REPORT

ANALYSIS AND 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
the SBCS 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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STEAM'\BYPASS CONTROL SYSTEM
FINAL REPORT

ANALYSIS AND EVALUATION CONT

2. Steam Bypass Control System Detailed System Investigation Action
Plan - this document delineated the secope, method,
responsibilities, and final products of the indepth evaluation of
the SBCS." When 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 / 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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STEAMBYPASS CONTROL SYSTEM -

‘ . FINAL REPORT

0 . ANALYSIS AND EVALUATION 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 -

C Function of SBCS

: Interfaces
Testing History
Operating History
Recommendation Basis
Evaluation Summary and Results
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STEAM'BYPASS CONTROL SYSTEM
FINAL REPORT

m' SUMMARY OF 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

POST RESTART ITEMS

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

i item as it is definitely an operator aid and the current
b indication can be used until this is completed.
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STEAM\BYPASS CONTROL SYSTEM
FINAL REPORT

SUMMARY OF RESULTS CONT,

120 days - Establish PM for -calibration of SBCS valve position inputs -
Since these indications have only been tempcrary 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
I&C 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 periormed as a
result of this study indicate that the control system has
performed satisfactorily per its design.

45 days - Add permissive timer testing toe 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% 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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STEAM\BYPASS CONTROL. SYSTEM
FINAL REPORT

CONCLUSIONS AND 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 / 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 DATE : MARCH 4, 1989

REVISED BY GARY ANDERSON 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 reject a
signal is generated to produce a Reactor Power Cutback (RPCS). These
2 initiating events worked properly as ‘evidenced .by the proper
initiation of quick opening of all SBCS valves and the initiation of a
reactor power cutback.

' The quick opén of the SBCS valves is to counter the effects of reduced

steam flow due to the 1load 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 45% 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 Y1 and Y2 wvalves 1002, ., 1005, 121007, 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 wuntil a quick open block signal
prevented further c¢ycling. 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' function 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. ° This single failure is believed to be the cause of the
faulty 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 single
failure 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 no
Surveillance testing. A comprehensive maintenance and modification
history, Steam Bypass Control System Detailed System Investigation
Action. Plan is attached with its' appendices. 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 test
signals via the SBCS Installed Test Panel to simulate a "load
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 accomplis

this testing is delineated in Work Order 00345657, attached. :
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FINDINGS OF TROUBLESHOOTING -

-

On 3/9/89,. troubleshooting as specified in Work Order 00345657 found
that with a simulated 1load rejection the permissive lamp indicators
for valves 1001, 1003, 1004, & 21006 (Group X) extinguished in 7
seconds and that the permissive lamp indicators for valves 1002, 1005,
1007 & 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 after 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
during 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. .







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
Work 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. Instruction
Change Request #05233 has been submitted to add necessary instructions
to the SBCS Functional Test to accomplish the timing.

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

REVIEWED BY : &M_,e,aa S-3-89 DATE
SYSTEM ENGINEER .

APPROVED BY QY%L \&L\,mm\_\ S-2-%9  DpatE
NGINEERING T9AM LEADER

RELEASED FOR
IMPLEMENTATION BY : DATE
INVESTIGATION DIRECTOR

FINAL CLOSURE
APPROVAL BY :° DATE
INVESTIGATION DIRECTOR
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G| ARIZOHA iIUCHEAR POWER PROJECT,
: PVIHGS WORK ORDER .

. Seomm

Work Center: MNTC
INSTRU

WO%: 00345657 WRE:
EqQ: 3JSFNCO3

328568 Sys: SF

Priority: 5A2
Due: 03/06/89

Eq Desc NSSS CONTROL SYSTEMS CAB  Loc 01WJB14NJ02140

WK QR: Y QC. Rqrd: Y
Seismic Cat: 1 - lMatls Rgrd: N
Plant Mode: 1234X67890 Eng Rqrd: Y
Eq Hode: INS Safety Rard:N
Eq List: Y Doc#: IT 2-3-39-01

ASHME XI Repair: N Est Dur Hrs: 10

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

I3

Work Desc: TROUBLESHOOT/INVESTIGATE/TEST THE STEAM BYPASS
CONTROL SYSTEM TO DETERMINE WHY IT DID NOT FUNCTION IN TiiE

MODULATE MODE IAW THE EED ACTION PLAN.

Special/Retest Recmnts:

Optest Rgrd: N Code/Ung Test Raqrd: N

SEE ATTACHMENTS

eyl

~

SS CONCURREMNCE FOR OPERABILITY TEST
TSCCR%
Clear Rard: N Scty Rqrd: N
Clear #: Scty Prm:
Clear #: .
Clear #: Confnd Space Rard: N

Procedures: N/A

Drawings: SEE ATTACHMENTS

Confnd Space Prmt #:

REP Rqrd: N

CAUTHCN CONRAD Ext: B560

REP #: . W/B Rqrd: N
HW/B Prn: Tech Man#: SEE ATTACHMENTS
. i
Discp: I&C
y
preparercf%;;QZféﬁézaaezayme 3537 /ZZﬁP"Zfiiqiifffw / Date

.3/4?/§’9

Hor¥ P, Date 5%/7/2*?
JZ/‘J//“ €336/

Redunf(aﬂyg@ Oc la ¥, N, fI7a
EX T3

Ojali . / DATE Re }91?7/}’):' anizagin Date > c"z :
é%,% Sreesy | TV M e
7

Mumber of Attachments:
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ARIZOMA MNUCLEAR POWER PROJECT PAGE: 1
SIS WORK ORDER ATTACHMENT
THIS DOCUl ENT IS PART OF A WORK CCHTROL
PACKAGE allD IS 1OT TO BE SEPARATED FROM IT .

WO% 00345657 WR# 328568 Work Center MNTC ATTACHMENT _ OF __
Work Desc TROUBLESHOOT/INVESTIGATE/TEST THE STEAM BYPASS
CONTROL SYSTEM TO DETERMINE WHY IT DID NOT FUNCTION IN TdE
MODULATE MODE IAYW THE EED ACTION DLAN.
EqQ 3JSFNCO3 INSTRU
Eq Desc NSSS CONTROL SYSTEMS CAB  Loc 01WJB14NJ02140
Work Type CM

e INFORMATION ‘¥wsr

— a—
—_— —

1. 0 GENERAL INFORHATION.

———

1.1 DURING THE PLANT TRIP, THE STEAM BYPASS CONTROL VALVES PV-1001,
PVY-1003, PV-1004, AND PV-1006 DID NOT FUNCTION AS DESIGN IN THE
MODULATE MODE. DURING THE PERIOD OF TIME FOLLOWING LARGE LOAD
REJECTION AND JUST PRIOR TO THE RESULTING REACTOR TRIP, DATA
RECORDED FROM THE TRANSIENT DATA ACQUISITION SYSTEM (T-DAS)
INDICATES THAT DURING THIS PERIOD OF TIME (9) COMPLETE CYCLES

.. OF "QUICK OPENINGS" OF THESE VALVES OCCURED. EVENTS AND CASUAL
FACTORS HAVE INDICATED THAT A MALFUNCTION EXISTS IN THE aUTO
PERMISSIVE TIMER "X'"™. TESTING WILL ATTEMPT TO ISOLATE THE FAIL-
URE TO THIS SUSPECTED COMPONENT.

s a

1.2 THE SCOPE OF THIS DOCUMENT IS TO ULTILIZE THE INSTALLED TEST
FEATURES OF THE STEAM BYPASS CONTROL SYSTEM (SBCS) TO SIMULATE A
LARGE LOAD REJECTION. THE TESTING WILL BE CONTROLLED TO ESTABLISH
INITIAL CONDITIONS REQUIRED SUCH THAT THE "SBCS" WILL RECOGNIZE THE
REQUIRED INPUTS TO RESULT IN A LOAD REJECTION SIGNAL BEING GENERATED
AND OBSERVATIONS WILL BE MADE USING INSTALLED TEST LAMPS TO INDICATE
THE PERFORMANCE OF THE SYSTEM. ACTUAL "QUICK OPEN" OF THE "SBCS"
VALVES WILL BE INHIBITED BY PLACING -THE VALVES IN "EMERGENCY OFF"
POSITION ON THE OPERATOR CONTROL BOARD.

COMBUSTION ENGINEERING (CE) AND THE NUCLEAR ENGINEERING DEPARTMENT
(NED), HAVE PERFORMED AN INDEPENDENT ANALYSIS AND CONCLUDED

A FAILURE OF TIE TIMER IS THE MOST. LIKELY CAUSE OF THE FAULTY
OPERATION OF OF THE "SBCS". .

THIS WORK ORDER WILL COLLECT AND DOCUMENT FACTUAL INFORMATION

TO AID IN DETERMINING THE PROBABLE CAUSES, CONDITIONS AND
CIRCUMSTANCES PERTAINING TO THIS EVENT.

rm—cr W B ® x4 wvemwm
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ARIZOIA HUCLESR POWER PROJECT
SIS WORK ORDER ATTACHHENT
THIS DOCUMEIT IS PART OF a WORK COIITROL
PACKAGE AMD IS IIOT TO BE SEPARATED FROM IT
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WO% 00345657 WR% 328568 Work Center MNTC ATTACHHEENT OF

Work Desc

TROUBLESHOOT/INVESTIGATE/TEST TiE STEAM BYPASS
CONTROL SYSTEM TO DETERMINE WHY IT DID NOT FUNCTION IN THE
MODULATE MODE IAW THE EED ACTION PLAN.

Eq 3JSFNCO3 INSTRU o
Eq Desc NSSS CONTROL SYSTEMS CAB  Loc 01WJB14NJ02140

Work Type CM

103

1.4
1.5

EQUIPHMENT FUNCTION:

—— ——

THE TURBINE BYPASS VALVES PERMIT THE FULL RANGE OF THE TURBINE
LOAD REJECTIONS TO OCCUR WITHOUT REQUIRING & REACTOR TRIP. THEY
RECIEVE THE CONTROL INPUT FROM. THE STEAM BYPASS CONTROL SYSTEM.
THE VALVES MAY ALSO BE 'OPERATED MANUALLY FROM THE CONTROL .ROOM.
VALVES SGN-PV-1001 THROUGH 1006 DISCHARGE INTO THE CONDENSOR.
VALVES SGN-PV-1007 AND 1008 DISCHARGE INTO THE ATMOSPHERE.

REFERENCE MATERIAL:

APPLICABLE DRAWINGS: 3-J-SFE-058 SHEETS I TO 39 (SBCS)
APPLICABLE TECHNICAL MANUAL: N001-13.02-136

*@et SPECIAL NOTE <=

WHILE MAINTENANCE IS IN PROGRESS, THE SBCS- SHOULD BE PLACED IN THE
"EMERGENCY ‘OFF" MODE, BY SWITCH HS-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
WILL NOT OPERATE DURING' A LOAD REJECTION.

e o ey e o Y pOSE, R % E o iR @ @ T e ERE -y iEre EeT o=
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ARIZOMNA HNUCLEZXR POWER PRCJZCT PAGE: 3
. SIHS WORK ORDER ATTACHMENT
THIS DOCUMENT IS PART CF & WORR CO. xxOL
PACKAGEZ ANWD IS MOT TO BE SZPARARTED FROI I
‘WOw 00345657 WRE 328563 Work Center MNTC ATTACHHENT OF

Work Desc TROUBLESHOOT/INVESTIGATE/TEST THE STEAM BYPASS
CONTROL SYSTEM TO DETERMINE WHY IT DID NOT FUNCTION IN THE
MODULATE MODE IAYW THE EED ACTION PLAN.

Eq 3JSFNCO3 INSTRU

Eq Desc NSSS CONTROL SYSTEMS CAB  Loc Q1WJIB14NJ0O2140
Hork Type CM

Wi IVSTRUCTIOVS AND GUIDELI NES e

H

=t SPECIAL NOTE e

WHILE PERFORMING THE TROUBLESHOOTING PLAN, IF CONDITIONS ARE ENCOUNTERE
OTHER THAN THOSE EXPECTED AND UNSAFE CONDITIONS EXIST, RESTGRE THE EQUIP-
MENT TO A SAFE CONDITION AND NOTIFY THE INVESTIGATION TEAM LEADER.

INITIAL DATE
======= ==== 2.0 PRECAUTIONS, LIMITATIONS, AND NOTIFICATIONS

2.1 NOTIFICATIONS

PERFORMED AND THE FOLLOWING.

m PL ‘3/?’8.\ 2.1, 1 NOTIFY THE CONTROL ROOM OPERATCRS OF THE WORK TO BE

WHILE THIS WORK IS IN PRCGRESS, THE STEAM BYPASS
CONTROL VALVES WILL BE RENDERED INOPERABLE USING THE
"EMERGENCY OFF" SWITCH. THE VALVES MAY BE RETURNED TO
OPERATION BY USING THE "EMERGENCY-OFF/CONDENSER INTER-
LOCK RESET" SWITCH.

ANNUNCIATOR WINDOWS 6A16A & 4A10B AND PMS COMPUTER PTS
SFSBAMI & SFYS5 WILL ALARM DURING THIS ACTIVITY.

(g\ 3,7’55 2.1.2 CONTACT THE ENGINEERING EVALUATION DEPARTHMENT (X2620)

) FOR DIRECTION AND ASSISTANCE. ENGINEERING WILL BE
PRESENT DURING ALL TROUBLESHOOTINGAND INVESTIGATION
ACTIVITIES.

6;- 3}ﬁlﬁﬁ 2.1.3 CONTACT Q.C. PRIOR TO CONDUCTING TAILBOARD MEETING.
Q.C. SHALL MONITOR ALL TROUBLESHOOTING AND INVESTI-
GATING ACTIVITIES.
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ARIZOMA NUCLEAR POWER PROJECT PaGE: 4
SIS WORK ORDER ATTACHMENT
THIS DOCUMENT IS PART OF A WORK CCUTROL
0 PACXaAGE aND IS NOT TO BE SEPARATZD FROM IT -

WO% 00345657 WRE 328568 Work Center MNTC aTTACHHZNT CF
Hork Desc TROUBLESHOOT/INVESTIGATE/TEST THE STEAM BYPASS
CONTROL SYSTEM TO DETERMINE WHY IT DID NQT FUNCTION IN THE
MODULATE MODE IAW THE EED ACTION PLAN. . \
Eq 3JSFNCO3 INSTRU .
Eq Desc NSSS CONTROL SYSTEMS CAB  Loc 01WJB14NJ02140
Hork Type CM

|
\
***NOTE: A TAILBOARD MEETING WILL BE HELD BETWEEN THE ENGINEER- ‘
. ING EVALUATIONS DEPARTMENT ., ON-DUTY SHIFT SUPERVISOR, |
WORK GROUP SUPERVISOR, PLANNER/SCHEDULER, OPERATIONS 3
STAFF, AND THE TECHNICTIANS THAT WILL BE PERFORMING THE ‘
WORK TO DISCUSS THE APPROACH TO RESOLVING THE PROBLEMS
ENCOUNTERED WITH THE "SBCS" AND THE EXPECTED RESULTS
OF THE TROUBLESHOOTING ACTIVITY.

2.1.4 TEAM LEADER J.S. SUMMY TO VERIFY THAT APPROVAL FOR !
"PHYSICAL WORK" ON THE STEAM BYPASS CONTROL SYSTEM HAS !
BEEN GRANTED

2.2 PRECAUTIONS, LIHITnTIOQ§ OPERATIOVAL COVSIDEQATIOVS AND

‘ |
SIGVATURE/DAL »\v,—(} J/( LNW_\ 3' [F—‘( |
" PREREQUISITES \

0 R\ 31'1’&“'! 2.2.1 PRIOR TO STARTING (OR RESUMING) ANY WORK, ENSURE -THAT
THE EQUIPMENT TO BE WORKED ON. IS THE SAME EQUIPMENT
SPECIFIED BY THIS WORK ORDER AND/OR ITS MULTI-
* EQUIPMENT LIST.

?Iql§i 2.2.2 DOCUMENT ANY LIFTING, RELANDING, OR JUMPERING OF LEADS
ON A DETERHIWATIOW/RETERHINATIOV SHEET.

&LN 3’?15i 2.2.3 DOCUMENT REMOVAL AND REINSTALLATION OF CIRCUIT CARDS
USING THE "COMPONENT REINSTALLATION SIGNOFF" SHEET.

3)"'8‘1 2.2.46 MAINTAIN HOUSEKEEPING ZONE IV, IAW 30AC-9Z204.

l?:\ 3"1 ,Fﬁ 2.2.5 BEFORE SELECTING A METER INPUT PUSHBUTTON, DEPRESS THE
"TEST PROBE" PUSHBUTTON AND VERIFY THAT ALL OTHER
PUSHBUTTONS HAVE PROPERLY RELEASED.

JQA 3,4’6% 2.2.6 HAVE OPERATIONS SWITCH THE SBCS TO "EMERGENCY OFF".
‘ TIHIS WILL PREVENT SBCS VALVE CYCLING DURING THIS WORK
ACTIVITY.

Ll
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~ ARIZONA HUCLEAR POWER PROJECT . PAGE: 5
SIS WORK ORDER ATTACHMIHNT
THIS DOCUMENT IS PART OF & WORX CCUTRCL
PACKAGE AMD IS HOT TO BE SEPARATEID FRCH IT

\

WO# 00345657 WR¥ 328568 Work Center MNTC ATTACENEUT OF
Work Desc TROUBLESHOOT/INVESTIGATE/TEST THE STEAM BYPASS

CONTROL SYSTEM TO DETERMINE WHY IT DID NOT FUNCTIOMN IN THE

MODULATE MODE IAW THE EED ACTION PLAN.
Eq 3JSFNCO3 INSTRU *
Eq Desc NSSS CONTROL SYSTEMS CAB  Loc 01WJB14NJ02140

Hork Tvpe CY

3.0 INSTRUCTIONS

e ettt o s s e -
e s s
-

c‘ 311\&3 3.1 . TROUBLESHOOT AND INVESTIGATE THE MOST PROBABLE CAUSE FOR
THE STEAM BYPASS CONTROL VALVES TO FAIL IN THE MODULATE
MODE, IAW THE FOLLOWING:

n 2 Y
Xt -’kIQQ 3.1.1 RECORD OBSERVATION OF CONDITIONS, SETTINGS, POSITION
AS A MINIMUM FOR THE FOLLOWING:

1.) ON THE "SBCS" TEST PANEL. RECORD ALL ILLUMINATED
LED'S, POSITION OF "SYSTEM MODE SELECTOR SWITCH",
RECORD IF ANY VALVE SELECTION PUSHBUTTCNS ARE

DEPRESSED.

SBCS TEST PANEL LED'S_0.0. Click _X MT  Tmves oFF
C.‘—n‘@ﬂ‘)r LL&G-[A.'(.;‘J l CJ-.EA‘) -~ Lo QV-\“J.‘JIIC.. L N
CroRn3e~ Tabelock Condtngsr Tawrloc ~ , (Cvrv{.\

SYSTEM SELECTOR SWITCH POSITION _reZ=A7q

VALVE SELECTION PUSHBUTTONS_ ol ~ Ocoesese A

2.) ON THE "B06" MAIN CONTROL BOARD, RECORD POSITIONS
OF THE MASTER CONTROLLER (#/A, R/L), RECORD POSI-

- TIONS OF THE MANUAL/AUTO CONTROL VALVE STATION FOR
ALL "SBCS"VALVES.

HICc 1001_0__ wurciooz_A__ Hicioes D™
HIC 1004_1" _ HIC1005_fN__ HIC1006_c\
HIC 1007 HIC1008_0A '

3.) AT THE SBCS BAY "U" RECORD THUMBWHEEL SWITCH
POSITIONS AND THE ACOPIAN POWER SUPPY QUTPUT
VOLTAGE.

THUMBWHEEL POSITION/ ACOPIAN OUTPUT
T, A mee 1Y O3 T [(Almer~ 1) O
Tq ,-"l.td \‘-:r.;i“'"\'n{ \"\ C’I','

B L dud Veewvinie N ) oS
u 't’\"' v RPE “:o ~ 15 Cur orT 4.9 v

———

Lowee ,llco‘aiac\ (39 Culi ;-“'l‘ 5.1 Vi)

- e zms > T a4
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ARIZOMA 1IUCLEAR POWER PROJSECT
SIiS WORX ORDER ATTACHMENT
THIS DOCUUEZNHT IS PART OF A WORR COUTROL
. PACKAGE aND IS IMOT TO BE SEPARATED FIC IT
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HWOx 00345657 WR# 328568 Work Center MNTC ATTACEMENT OF
Work Desc TROUBLESHOOT/INVESTIGATE/TEST THE STEAM BYPASS
CONTROL SYSTEM TO DETERMINE WHY IT DID NOT FUNCTION IN THE
HODULATE MODE IAW THE EED ACTION PLAN.
EqQ 3JSFNCO03 INSTRU
Eq Desc NSSS CONTROL SYSTEMS CAB  Loc 01WJB14NJ02140
flork Tvpe CM

ﬁL— 3[q|9ﬁ 3.1.2 DOCUMENT, ON A "WORK PERFORMED CONTINUATION" SHEET,
. : ANY AS FOUND CONDITIONS, SUCH AS ANY MISSING, LOOSE
OR DAMAGED COMPONENTS, AND NOTE THEIR POSITIONS (OPEN,
CLOSED, UP, DOWN, KNOB SETTINGS., SWITCH POSITIONS,
SETPOINTS, ETC.), AND ANY ABNORMAL ENVIROMENTAL CON-
DITIONS THE OPERATION OF COOLING DEVICES., WATER LEAXS,
OIL LEAKS, LOOSE FITTINGS, CRACKS, EVIDENCE OF OVER-
- HEATING OR WATER DAMAGE, CLEANLINESS, BENT TUBING
FLUID LEVELS, JUMPERS, LIFTED WIRES. ETC. WHENEVER
POSSIBLE, PHOTOGRAPHS -SHOULD BE TO DOCUMENT AS-FOUND
CONDITIONS.

AUTOMATIC PERMISSIVE DELAY TIMER FUNCTIONAL TEST

== e e e e T i S S s . e S S e Sk S A D S S B S e St

,THIS TEST WILL USE THE INSTALLED TEST FEATURES ON.

THE "SBCS" TEST PANEL TO SIMULATE A LOAD REJECTION

AND VERIFY THE PERMISSIVE TIMER HOLDS THE PERMISSIVE
SIGNAL FOR APPROXIMATELY 15-20 SECONDS AFTER THE QUICK
OPEN SIGNAL CLEARS THE "SBCS", IS DESIGNED TO PREVENT
SYSTEM OUTPUTS TO REACTOR POWER CUTBACK SYSTEM AND THE
"sBCS" VALVES DURING THIS TEST. : '

s 3"1[«3‘1

3.1.3 PLACE TIHE SYSTEM HODE-SELECTOR SWITCH IN THE “TEST

POSITION". (REFERENCE 36MT-9SFO03)

Q 3ﬁd5* 3.1.4 VERIFY THE "CONTROLLER OUTPUT PERMISSIVE" INDICATION

: ON THE TEST PANEL IS EXTINGUSHED, IF NECESSARY PLACE
PS1 AND PS2 TEST SWITCHES IN THE "TEST SIGNALS (TEST
MODE)" POSITION (DOWN) AND ADJUST THE PS1 AND PS2

TEST POTS AS NECESSARY TO REMOVE THE CONTROLLER OUTPUT
PERMISSIVE.

(- _.3h|5ﬁ 3.1.5 VERIFY THE "Q.0." BLOCK INDICATION ON THE TEST PANEL
IS EXTINGUSHED , IF NECESSARY PLACE THE TAVG TEST
SWITCH IN THE "TEST SIGNALS (TEST MODE)" POSITION

(DOWN) AND ADJUST THE TAVG TEST POT AS NECESSARY TO
CLEAR Q.0. BLOCK.

-

|7 - TR eew e



ARIZOMA INUCLEAR POWER PROJECT 2aGe: 7
SIMS WORK ORDER ATTACHMENT
THIS DOCUMENT IS PART OF A WORK CONTROL
PRCRAGE AiID IS IIOT TO SE SEPARATED FROM IT

"y

WOw 00345657 WRH 328568 Work Center MNTC ATTACHMENT 0
Work Desc TROUBLESHOOT/INVESTIGATE/TEST THE STEAM BYPASS
CONTROL SYSTEM TO DETERMINE WHY IT DID NOT FUNCTION IN THE
MODULATE MODE IAW THE EED ACTION PLAN.
Eq 3JSFNCO3 INSTRU
Eq Desc NSSS CONTROL SYSTEMS- CAB  Loc 01WJB14NJ02140
tlork Type CM

\?~ 3Jal e 3.1.6 PLACE THE WS/DP11 TEST SWITCH IN THE "TEST SIGNALS
(TEST MODE)" POSITION (DOWN), SELECT THE WS/DP1l METER

INPUT SELECTION PUSHBUTTON AND ADJUST THE WS/DP1l TZST

POT FOR A DVM READING OF 3.5 VDC.
o .
S~ 314[3« 3.1.7 REPEAT THE ABOVE STEP FOR WS/DP12,WS/DP21 AND WS/DP22Z.

0N -

| -ﬂﬁ‘ﬁ*k 3.1.3 SIMULATANEOUSLY PLACE THE WS/DP1ll, WS/DP12, WS/DP21,
AND WS/DP22 TEST SWITCHES IN THE UP POSITION. THIS
SIMULATES A LARGE LOAD REJECTION. THE QUICX OPEN GROUP
X1, Y1, X2, Y2 AND ALL 8 VALVE QUICK OPEN aND PERMIS-

. SIVE INDICATIONS SHOULD ILLUMIMATE. (GROUP "X" CONSIST
CONSIST OF "SBCS" VALVES PV-1001,1003,1004 AND 1006/
GROUP "Y" CONSIST OF "SBCS" VALVES PV-1002,1005,1007
AND 1008). THE QUICK OPEN LAMPS SHOULD EXTINGUISH

- AFTER A FEW SECONDS AND THE ‘VALVE PERMISSIVE LAMPS

SHOULD EXTINGUISH APPROXIMATELY 15-20 SECONDS LATER.
RECORD THE TIME FROM WHEN THE QUICK OPEN LAMPS EXTIN-
GUISH TO WHEN THE VALVE PERMISSIVE LAMPS EXTINGUISH.

’ GrouP X ___ 1.1 _secs. crovr ¥ __14.9 SECS.

(?A 3"1[8‘1 3.1.9 Q.C. MONITORING COMPLETE. MR#: MC-8F =20 /2.

W gﬁﬁcp**i;b

‘ T 3-9-8

4.0 RESTORATION

s e ey e e

(3\ 3'%\8* 4.1 PLACE ALL "TEST SIGyAL" SWITCHES IN THE DOWN POSITION.

EL 3lﬁlsﬁ 4.2 PLACE THE "SYSTEM MODE SELECTOR" SWITCH IN THE
“DISCONNECT" POSITION.

ﬁl- 3[7’8ﬂ 4.3 MOMENTARILY DEPRESS THE "LICHT AND TIMER TEST" PUSH-
BUTTON. (LOCATED ON THE FRONT OF THE TEST PANEL)

(2~ qulsﬁ 4.4 VERIFY BOTH "NOT IN OPERATE" LIGHTS GO OUT AND THEN
COME BACK ON AFTER 30. SECONDS.

» - opre ™
N

S my e = RS P e LR I e

AN T D —————
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ARIZOHA MUCLEAR POWER PROJECT | PAGE: 8
SIiiS WORX ORDER ATTACHMENT
THIS DOCUMENT IS PiRT OF A WORR CONHTRCL
PACRAGE &NHD IS NOT TO BE SEPARATED FROM IT

HO% 00345657 WRH 328568 WHork Center MNTC ATTRCHMENT CF
Work Desc TROUBLESHOOT/INVESTIGATE/TEST THE STEAM BYPASS
CONTROL SYSTEM TO DETERMINE WHY IT DID NOT FUNCTION IN THE

HODULATE MODE IAW THE EED ACTION PLAN.
Eq 3JSFNCO3 INSTRU

Eq Desc NSSS' CONTROL SYSTEMS CAB  Loc 01WJB14NJ02140
Work Type CM

@~ 3)4\3‘\ 4.5 AFTER BOTH "NOT IN OPERATE" LIGHTS COME ON. PLACE
"SYSTEM MODE SELECTOR" SWITCH IN "OPERATE".

s NOTE ‘=%

BOTH "NOT IN OPERATE" LIGHTS WILL REMAIN ON FOR A
A SHORT PERIOD OF TIME. AFTER BOTH LIGHTS GO OUT
THE "SBCS" 1S IN THE OPE.ATn HODE.

{Z\ 3(?{&% 4.6, REMOVE THE "“SBCS" FROM THE EMERGENCY OFF POSITION,
»  USING THE HANDSWITCH (1iS-1010).

i 3l }cﬁ 4.7 ° NOTIFY OPERATIONS THAT THE SBCS "EMERGENCY-OFF/CONDEN-

SER INTERLOCK RESET" SWITCH MAY NOW BE UScD TO ENABLE
OPERATION OF THE SBCS VALVES.

(2~ J Iq lfﬁ‘i 4.8  NOTIFY THE CONTROL ROOM BOAPD OPERATOR UPON THE

COMPLETION OF WORK.

had e di

e o Ay anm 2 e T

A AN e N PUA St CRATE ey S A A
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ARIZOMNA WNUCLEAR POWER PROJECT 2aGe: 9
SINS WORK ORDER ATTACHMENT
THIS DOCUMENT IS PART OF & WORK COIITROL
PACKAGE AND IS NOT TO 2% SEPARATED FROM IT

WO 00345657 WRi# 328568 HWork Center MNTC ATTACHMENT ____ CF
Work Desc TROUBLESHOOT/INVESTIGATE/TEST THE STEAM BYPASS
CONTROL SYSTEM TO DETERMINE WHY IT DID NOT FUNCTION IN THE
MODULATE MODE IAY THE EED ACTION PLAN.
Eq 3JSFNCO03 INSTRU
Eq Desc NSSS CONTROL SYSTEMS CAB Loc 01WJB14NJ02140
Wliork Ivpe CM

“**  WORK PERFORMED CONTINUATION SHEET ===

DATE:_______ SHIFT: D S M START TIME: _______  COMPL TIME:
‘ (CIRCLE ONE)
MAN HOURS/ MAN HOURS/
NAME: BADGE NO: DISCIPLINE: | NAME: BADGE NO: DISCIPLINE:
=== == ======oome ] == = == ==
|
|
I
l
i
|
SHIFT SUPERVISOR (SS)
OR ASSIST SS PERMISSION )
TO COMMENCE WORK; NAME: ____________ TSCCR NO: QcC:: /
(IF NEEDED) (NAME (TIME)

—— ——— — —L

FULLY DOCUMENT BELOW, ALL WORK PERFORMED:

s e e
e

- P L L T 2
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ARIZOHA MNUCLEAR POWER °ROJ'C. PaGz 10
. SINS WORK ORDER ATTACHMEH
THIS DOCUMENT IS PART OF 3 WORK Cvd::CL
PACKAGE aND IS MNOT TO BE SEFaIRATEZD FROIM IT
HO® 00345657 WR¥ 328568 Work Cent MNTC STTACHHENT cr

Hork Desc TROUBLESKOOT/INVCSTIGATE/TEST THE STEAM BYPASS
CONTROL SYSTEM TO DETERMINE WHY IT DID NOT FUNCTION IN THE
HMODULATE MODE IAW THE EED ACTION PLAN. .
Eq 3JSFNCO3 » INSTRU

Eq Desc NSSS CONTROL SYSTEMS CAB  Loc 01WJB14NJ02140
Work. Type CM

*ic%  DETERMINATION/RETERMINATION- SHEET

DETERMINATION - Il RETERMINATION
. H
LOCATION/|CABLE# OR|WIREZ/|TERM BD/ |TERM ||PERFORMER ||PERFORMER |2ND VERIF
CABINET |"VENDOR" |COLOR | DEVIGE PT | |INITIDATE |]INIT]DATE '| INIT|DATE
| : I | I
. | 1 | |
| | 1 |
| |
l . .
[ 3
| !
I 11
|
| |
I
JUMPER INSTALLATION JUMPER REMOVAL
FROM: TO: ‘
LOCATION, |TERM BD/ |TERM |TERM BD/ |TERM: ||INSTALLER || REMOVAL |2ND VERIF
CABINET DEVICE PT |DEVICE PT }INIT DATE |]INIT|DATE |INIT]DATE
' v
|
11 |
| |
[
| I | [
| | [
|
}
|
| | :

.
A — — — — — —

. - oo . S wrEmgway o 0T " .

R —————
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ARIZONA NUCLZILZR POWER PROJECT
SIS WORK ORDER AITACHMENT
THIS DOCUMENT IS PaRT OF & WORK CCIlTROL
PACKaGz alD IS HOT TQ BE SEPARATED FROUM IT

# 00345657 WR# 328568 York Center MNTC
Hork Desc TROUBLESHOOT/INVESTIGATE/TEST THE STEAM BYPASS

..-n..-.

CONTROL SYSTEM TO DETERMINE WHY IT DID NOT FUNCTION IN TFC

HMODULATE MODE IAW THE EED ACTION PLAN.

Eq 3JSFNCO3"

Eq Desc NSSS CONTROL SYSTEMS CAB

INSTRU
Loc 014JB14NJ02140
Work Tvpe CM

11

or

= COMPONENT REINSTALLATION SIGNOFF SHEET =@
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PURPOSE:

Perform an indepth investigation of the Stedm Bypass Contro! System
(SBCS) as implemented at Palo Verde in conjunction with the Atmospheric
Dump Valve investigation under the direction of Mr. William Simko.

GOAL :

Provide resulits, 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.

SCOPE;

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 SBCS 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. Other source material may be added to this list

- as the investigation proceeds with the final conclusions and
recommendations making use of as many references as is considered
necessary to complete a thorough review of the SBCS.

] Itis 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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PROJECT ORGANIZATION

The overall organization of the SBCS investigation will be per Appendix C
and is a subset of Mr. Simko's main:investigation team. The SBCS 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 periormed.

QVERALL PLAN AND SCHEDULE :

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

MAJOR TASK - - TIMETO - STARTDATE -COMP DATE
DESCRIPTION ' COMPLETE ESTIMATED  ESTIMATED
DATA RETRIEVAL - 8DAYS = - 3/19/89 - 3/21/8¢
DATA-REVIEW - S5 DAYS - 3/21/89 - 3/26/88
FORMULATE RESULTS - 3DAYS - 3/26/8 - 3/29/89
CONCLUSIONS - .2DAYS - 3/29/89 - 3/31/8
COMPLETE FINDINGS - 1 DAY - 3/31/89 - 4/3/89

The data retrieval phase will collect and assemble as much useiul
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 will completely 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 resuits
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 résult of
the data review phase and forrr::late detailed results based on these
reviews. This phase should attempt to determine on a instrument basis
all levels of activities performed and the results of those activities as °
they relate 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, 1989 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 nature
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.

RCES R 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.

120 EVALUATIONS EZNGINEERING PERSONNEL

Jeff Summy - I&C EED Supervisor - Overall coordinator

Jim'Mebison - 1&C EED Lead - Data and Resuits review
Dave Legg - SBCS System Eng - Data review and recommendations
Randy Black - Senior I&C Eng - Data collection and data review

12C NUCLZAR ENGINEERING PERSONNEL

Jim Rowland - NED 1&C Supervisor - Design review coordinator
Steve Garrett- Responsible Eng - Design review and recommendations

©”'W‘TN’\1 SUPPLIER PEASONNEL

Steve Schey - C-E Onsite R'ep - Coordinator original subplier

" Carl Neilson - C-E Consulting Eng --Original Supplier SBCS Site Eng
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LOCATION

N2l
N23

N24
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© N29
N210 .
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APPENDIX A
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FOX. MOREL

2AP+ALM-AR
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H
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STEAM BYPASS GONTROL SYSTEM EQUIPMENT

= TAG. HUMRER

LOCATION ALLEN-BRADLEY MODZL
U209 1720-L240 -
uso7 1720-L 440
U608 1720-L 440
U609 1720-L440
u212-1 1720-1410
u212-2 1720-L410
U610-1" 1720-1410

ue10-2 1720-L410

- H/A

N/A
H/A
N/A
H/A
N/A
N/A
N/A






. APPENDIX B
LIST OF DOCUMENTS TO BE REVIEWED

WORK / ENGINEERING DOCUMENTS.

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

SFR

NCR

EER
T-MOD's
EAR/ECE
=@

PM's

'VENDOR DATA

VENDOR MANUALS
VENDOR DCCUMENTS
PO's

SOCN

SDDR -

LETTERS

DRAWINGS

IGN BA REGULATORY COMMITMENT

DESIGN BASES x
FSAR

IEB

IEN

NUREG

LETTERS

RCTS

DER/RER

B mem A .

(s



APPENDIX B

G , -LIST OF DOCUMENTS TO BE REVIEWED (CONT)
INDUSTRY
OER/SOER's
NOMIS
NPRDS
FAILURE DATA TRENDING
LER/ SPEER/ PTTR

START-UP / SUBSYSTEM TESTS
PRECP

HFT

PREREQ

OPERATIONAL TESTS

POSTCORE
o PAT

ADDITIONAL DOCUMENTS AS IDENTIFIED

-,
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STEAM BYPASS CO_NTROL SYSTEX -
DETAILED SYSTEM INVESTIGATICN )

SBCS DETAILED SYSTEM INVESTIGATION
EED I&C OVERVIEW

PURPOQSE: ‘

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

NCLUSIONS:

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.

the control system and have been adequately resolved previously.

Review of EERs indicated that most concerns dealt with fine tuning of
1
T-Mods, Site-Mods and PCR review indicated additional areas that i
could improve system response. One S-Mod was accomplished to |
enhance the timing of the valves in the Modulate Mode. I
- l
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 s
tuning and timing expected of control systems was successfully

accomplished during the Power Ascension Program.

Page 1
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Review of CE letters did not reveal any problems other than the
normal.tuning/timing expected wnth the startup and operatlon 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.

RECOMMENDATIONS RESULTING FROM INVESTIGATION:

PRIOR TO RESTART:

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

2) Perform the same retest on Auto 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.

1
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

ENHANCEMENTS:

1) Include Auto F.’ermissive 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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STEAM BYPASS CONTRCL SYSTEM
DETAILED SYSTEYM INVEST:GATICN

3) Complete replacement of steam flow transmitters in
U-1. Although these particular transmitters have not
exhibited any indications of fai}ure they should be repiaced
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,FVCS,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 will be applicable to all
the listed systems.

6) Provide SBCS valve position indication on the Main
Control Board on the same conticller 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.

- 1] .
PREPARED BY : \l\ My ;\\\mmw\ 2 /Z j 3
N Q

REVIEWED BY : /Q} /A/@’ s~ 3-‘5”1
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STEAM BYPAES CONTRCOL SYSTEL] _ -
CETAILED SYSTEM iNVESTICATICN

O ENGINEERING EVALUATION REQUEST

PURPQSE: The EERs evaluated covered the period from 1982 to
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.
SUMMARY:
DATE " UNIT EER # DESCRIPTION
5/5/83 1 83-SF-001 Installed pneumatic line
filters per PCR.
9/23/85 ALL 85-SF-021 Changed Steam Flow
transmitter time constant.
| 2/26/86 ALL 86-SF-007 Change T(ave) setpoint for
o ' ' Quick Open function
? - 5/15/86 1&2 86-SF-024 Replace XMTRs per SMOD
} (pressure span).
9/22/86 ALL 86-SF-041 Revise Q.O. timers to 15
! seconds.
| 6/17/87 ALL 86-SF-033 Improve pneumatic control

circuit response per SMOD.

QQNQLLJ§IQN§ As shown above, most EERS concerned
fine-tuning of the Control System.

PREPARED BY : &)w«ﬂ [’)o.%, S-3-99
REVIEWED BY : V/% /\/‘/é\ S=-3.79

“»
-

b PREVENTATIVE MAINTENANCE AND MAINTENANCE TESTS
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S?EAM BYPASS CC"\&TPOL SYsTEM
DIE"NL"' D SYSTEM INVESTIGATICN

PURPOSE: Review PM tasks and MTs for testing adequacy.

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 FUNCTIONAL TEST 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 CALIBRATION maintenance test on an
18 month interval and was determmed to be complete and
comprehensive.

CONCLL JSIQN: PM's have been used for several years, and changes
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 clarifications. 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 &

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.

PREPAREDBY: _ Na i Eﬁg g - 3-89

REVIEWED BY : /ﬁ). flels > oy .27
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STEAM BYPASS CCNTRCL SYSTEM
DETAILED SVSTF“J] INVESTIGATICN

T-MODS, S- MODS & PCR REVIEW (SF)

PURPQOSE : Review the T-VlOD *S-MOD, & PCR programs for historical
information on SBCS.

SUMMARY:

S-MODS: No pertinent SF S-MODS were found. Site Mod.
1,2,3 SM-SG-0089 replaced needle valve to two needie check valves to
modify the controlibility of open and close modulation times.

T-MODS: #1-85-SF-325 (resulted in PCR 86-13-SF-008),
changed the rangeés of the Steam Flow transmitters to get better
resolution for steam flow versus feed flow information.

#1-86-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.

PCRS: Only two (2) pertinent PCRs 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.

CONCLUSIONS:

No changes to the systems made by the above
documents have been detrimental to the systems. All changes 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 : @m&p g 523 51

REVIEWED BY : - /Q’)///&_ 3.7
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STEAM BYPASS CONTROL SYSTEM
DETAILED SYSTEM INVESTICGATICN

WORK ORDERS/WORK REQUEST.
PURPOSE: Review Work Order, Work Request History for any
reoccuring failures for the SBCS (Steam Bypass Control System).

SUMMARY:_All problem resolutions were applied to all three
units. There were no reroccuring failures noted.

MAJOR REFERENCE: SIMS work order/work request sort.

CONCLUSION: No unordinary failures or problems were observed
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:  Noo.d) /957 3-389

REVEIWED BY : /QB /J/Ca_\ : $- 28

Page 7
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STEAM BYPASS GCNTROL SYSTEM
DETAILED SYSTEM INVESTIGATICN

POST CORE TESTING

Al

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

during actual Reactor Power Cutback System Tests.

SUMMARY: Post core testing was designed to demonstrate that
the integrated.control systems including SBCS would'perform as
designed.

CONCLUSIONS: SBCS in conjunction with the other NSSS Control
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 : /Q}— Mla * -s-79

REVIEWED BY : /Qa,n;ﬂﬁ% S- 349 .
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STEAM BYPASS CO’\WMOL SYSTEM
DETAILED SYSTEM INV{EaTiCATaC"’ﬁ

PREOPERATIONAL TESTS . 92PE-1SF04
92PE-2SF04

92PE-3SF04

-

PURPOSE: To review the above preoperational test procedures
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..

SUMMARY: 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.

CONCLUSIONS: Very little pertinent information can be derived'
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 (CCl) and CE(C. Neilsen) were involved in
improving the valves' dynamic timing operation. CE also was.invoived
in improving the Control System setpoints. The preop procedures did

. test the Auto Permissive Timers and Reconnection Timers

successfully.

PREPAREDBY:_//@- flt 3.5

REVIEWED BY : _ NaJ LDagxg S-3-£9
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PURPOSE: Three (3) reports were reviewed. They concerned trips in

1985&1986.

SUMMARY:

10/24/85

: 1/9/86

q’ 2/3/86

STEAM BYRASS CONTRCL SYSTEH -
DETAILED SYSTEM DNVESTIGATION '

POST TRIP REVIEW REPORTS

~

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

properly.

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

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

System and the valve response under operating conditions. EERs were
written-to address the problems. Subsequent trips will show whether the
EERs' resolutions were complete and proper.

PREPARED BY :

\
CONCLUSIONS: These trip reports revealed- deficiencies in the Control

QO/Z/QA )5 :

«’ REVEIWED BY : QMG‘%Z 5—//?7
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1/18/89
3/19/87
3/21/88
9/22/87

3/21/88

SM-SF-001
SM-SF-003
SM-SF-004
SM-SF-005
SM-SF-006
SM-SF-007
SM-SF-008

SM-SF-002

" SM-5G-007

5/15/87

SM-8G-009

SBCS DETAILED SYSTEMINVESTIGATION

ShWVICDS
CEDMECS
F.W. High Level overide selpoint
Rewire F.W. SG Levels
F.W. Pump Speed
S/G Low Level Alarm “
Foxboro 2AP & SGC relibility
Foxboro 2AX & DP10 relibility
SBCS Permissive Controller,
Beplace Stm. Hdr. press. trans. U-3 +

Needle check valves to allow timing
of valves 15-20 sec.

APPENDIX B

N/A
N/A
N/A
N/A
N/A
Not issued
Not issued
Voided
Not worked

Complete PTR-1-86-009
86-SF-033

- e e mere R S €W
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H
SBCS DETAILED SYSTEM INVESTIGATICNS PM-TASKS

PASTACCOMPLISHMENT ~ PMTASKS : PROCESOURES
DATES
3/1/88 58117 ° 35MJ-9SF04-1
8/23/88 58117 36MJ-9SF04-
3/29/88 59194 36MT-9SF04-2
NONE 59195  36MT-9SF04-3
12/1/88 60614 36MT-9SF03-1
5/21/88 60615 © 36MT-9SF03-2
3/15/88 " 60616 36MT-9SF03-3

****BOTH MT's ARE ON A REFUELING INTERVAL™™"

U-1 WO# 00321701

. U-2 WO# 00340817
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UNIT

ALL

ALL

AL

TALL

ALL

AL

ALL

ALL

"ALL

DATE
9/21/83
5/5/83
8/30/83
12/8/84
12/10/84
12/20/84

9/23/85

(]
.

12/5/85

12/20/85

7124/86 .

6/17/86

8/26/86

12/30/86

DOCUMENT
83-SF-003

83-SF-001

" 83-SF-001

84-SF-010
84-SF--13
84-SF-014

85-SF-021

85-SF-033

85-SF-037

86-SF-034-

_ 86-SF-033

86-SF-037

86-SF-052

'SBCS DETAILED SYSTEMINVESTIGATIONS
APPENDIX B
EER LIST

DESCRIPTION CONCLUSIONS

Reg. group 4 & 5 RPCB N/A
Trash in air lines. Inslalled filters SFR 1-SF-049.
CEDMCS cabinet cooling N/A

Reset of Foxboro alanm modules No impact. Acc. crileria on module resel.

Rese! of Foxboro inodules . Same as 84-SF-010

CEDMCS N/A. SFR 1SF-111

RPCS. 50% Loss of Load Test N/A.  Adj. FT-1011,1012,1021,1022
TAU to .2 sec.

CEDMCS Feeder breaker N/A

Pressurizer press. bias signal lo
SBCS )

No change to SBCS inpuls required.

Allen Bradley logic 'g:ards not avail. N/A. Documents site repair and dwgs'
‘ schematics.

SBCS operation. Pneumatic control cki. mod. lo improve

responsiveness. SMOD 13-SM-SG-009

Letter V-CE-34125, 85-SF-037.

S/G Flow XMTR sensilivily : No dampenifg can be toleraled. 86-SG-191

Q.0.when 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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ALL

1&2

ALL

7/30/86

5/15/86

5/8/86

4/30/86

3122786

.2/25/86

-+ " 5/130/86

4/2/182

4/1/82

3/23/82

3/23/82

6/2/82

7/13/82

12/6/82

86-SF-036

86-SF-024
86-SF-023

86-SF-021

86-SF-018
86-SF-010

86-SF-025

82-SF-001

82-SF-002
82-SF-0(;3
82-SF-004
82-SF-005

82-SF-006

82-SF-007

Setpoint for PSL1113A

J-SGN-PT-1024 Cal lo 900-,
1300. 400 PSI span capabilily.

Eval. TCN 11 & TE 31 92PE2SF04

TE 13 & 14 of 92PE2SF04

Allen Bradley cardlock series 1720

modules no longer manufactured.

TEO1 for 92PE-1SF04

Single failure of SGNPT1024

CE selpoint doc. does not contain
selpoints for SF06 (SUEBSYS)

F_Emboro Loop Drawings
CEDMCS

CEDMVCS

Core mimic &isplay

Foxboro +24 Volt power source
spec (2Al-12V).

No drawings available.

@

SBCS DETAILED SYSTEM INVESTIGATIONS

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

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

N/A.- Info. only. Condensor interlock does
not alfect valves 1007 &1008.

info. only. Alarm card selpoinls viere
subsequently changed and retested on W.O.
148128. R326.

Info. only. Addressed on 86-SF-034.N/A
Accept as is. PM tasks coméleled and
compuler points verified. Cal. valve loop.

Open; under evaluation.

N/A. V-CE-14554 scheduled for document
submittal. "

N/A. Dwag. scheduled for submiltal.
N/A. '
N/A.

N/A.

N/A.

N/A.

®







CEDM MG Set

SBCS DETAILED SYSTEM INVESTIGATIONS

1 12/6/82 82-SF-008 N/A.
1 10/21/82 82-SF-009 CEDMCS N/A.
ALL 1/7/88 86-SF-030 . SBCS numbering scheme No syslem changes. Info. only.
ALL 6/26/86 .86-SF-031 SBCS not in remole auvto alarm. No sysliem changes. Info. only. PTR 2-86-
002 covered by OPS procedure 4X-XSFQ8
ALL 2/26/86 86-SF-007 SBCS successive Q.0. signals. Rx  Rework T (ave) selpoint to 55.8% to
. rip 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 719186 86-SF-026 SBCS went to emergency OFF upon  Info. only. SBCS operated properly.
power failure.
ALL ,9/22/86 86-SF-041 SBCS Q.O. permissive timer time- Info. only. Field set timers to 15 sec.
- oul. -- -~ - - Letter V-CE-21669. SFR 2SF-2227.
ALL 11/24/87 87-SF-032 SF test switches. No impact on normal syslem operation;
used only in test circuilry.
2 9/10/87 87-SF-026 SBCS permissive alarm. Revised Lo limit selpoint. No system im-
- pacl. ICR 654 o 36MT9SF04.
ALL 9/13/87 87-SF-025 CEDMCS power supplies fuses. N/A.
ALL 7131187 87-SF-023 Three dillerent selpoint documents. Info. only. No system impact. Clarifies
how AMI availibility is generated/displayed
ALL 4/129/87 87-SF-015  CEDMCS power supplies. N/A.
1 4/7187 87-SF-014 SBCS switch placed in VALVE TEST; Rework W.R. 202960. System works

got 8 valve-permissive indications. properly. W.R. cancelled.

e ® e

o b emam maar -







SBCS DETAILED SYSTEM INVESTIGATIONS

-

ALL 1/7/88 88-SF-003 Total sjeam flow signal with loss of Info. only. If XMTR is lost, operator must
one XMTR (FWCS). take manual contol of FWCS and SBCS.
ALL 8/21/88 88-SF-040 Rx trip al 75% power. SBCS and RPCS worked as designed.
ALL 6/29/88 88-SF-033 ©  Rosemount XMTR random failures. Rework/replace XMTRs. No operational
problems have been allributed to XMTRs.
2 12/23/88 88-SF-055 XMTR data is out of tolerance. Info. only. N/A . COLSS inpul.
.2 12/23/88 88-SF-054. XMTR data is out of tolerance. Info. only. N/A. COLSS input.
ALL 11/21/88 88-SF-050 Info. bulletin limit number of Info. only. Revise 4XOP-XSF05. No
valves given manual permissives. operational impact if bulletin is followed.
2 11/18/88 _88-SF-047 COLSS input uncertainty. N/A. -
1 1/8/88 88-SF-004 SMOD 1SM--SG-009 cannot be Operationis of valves cannot be assured
closed. without proper retest. '
3 2/19/89 89-SF-010 FWCS valves. N/A.
ALL 11/6/85 85-SF-029 Wrong problem description on EER. N/A. Valve mod. reassignment,
"~ ALL 1/10/87 87-SF-003 High S/G level. Adjust high level  N/A.

override.




DATE
11/17/84
11/23/84
6/26/85
1/13/86
3/20/86
6/11/86
6/11/86
9/18/87
9/24/87

.9/24/87

10/19/87

4/21/88

4/21/88

2/16/89

DOCUMENT NUMBER

84-13-SF-003
84-13-SF-005
85-13-SF-013
86-13-SF-001
86-13-SF-006
86-13-SF-010
86-13-SF-011
87-13-SF-004
87-13-SF-005

87-13-SF-006

87-13-SF-007

88-13-SF-001

88-13-SF-002

. 89-13-SF-002

SBCS DETAILED SYS INVESTIGATION

PCRS

DESCRIPTION
AIR FILTER

ALTERNATE TO RPC

PREV. LOSS OF PLANT ON LOSS OF CONT. SIGNAL

MODIFY MODULATE LOGIC FOR SBCS
INCLUDE FOXBORO DYC
""" F.W. PUMP SPEED CONTROL
MODIFY SBCS MASTER AND CHANNEL CONTROL
CHANGE 3 AMP TO 5 AMP FUSES
INCREASE RELIABILITY OF MODULE

REPLACE MODULES WITH DUAL POWER
DISTRIBUTION MODULES

CORRECT P/N TO BURNS COMPONENT

PROVIDE REDUNDANT VOLTAGETO
CURRENT MODULES

PROVIDE REDUNDANT MODULES

REVISE TECH MAN NOO1-13.02-114

@

APPENDIX B
STATUS
DCP 10M-1A-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
ATD.V.

ATD.V.

CLOSED

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

SMOD 13-SM-SG-008 UNIT 1 COMPLETE

WITH J. BARROW

-
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DATE
6/20/85
7/17185
7123185

12/20/85

418187

5/29/86
6/11/86

10/12/87

7129/85

1/3/86

DOCUMENT NUMBER
 1-85-SF-262
' 1-85-SF-308
1-85-SF-308
1.85-SF-468
1-87-SF-026
2-86-SF-028
2-86-SF-031
3-87-SF-040

1-85-8F-325

1-86-SF-001

SBCS DETAILED SYSTEM INVESTIGATION

., T-MODS

DESCRIPTION

LOW POWER F.W.
F.W. TURBINE SPEED CONTROL
F.W. VALVE TRANSFER AT 15% PWR
F.W. POST TRIP REFILL FLOW DEMAND
OPTIMIZE F.W. PUIMP SPEED PGM
F.W. POST TRIP REFILL FLOW DEMAND
CEDMCS UV RELAY
CEDMCS UV RELAY
STEAM FLOW TRANS, CALIB. RANGE TO
GET BETTER STEAM FLOW FEED FLOW
REACTOR POWER INDICATION

UNEVEN STEAM DISPERSION TO
CONDENSER

Page g

APPENDIX B
STATUS
CLOSED NA
CLOSED N/A
CLOSED N/A
CLOSED N/A
CLOSED N/A
CLOSED N/A
N/A
N/A
COMPLETE )
PCR 86-13-SF-008
8/1/85
COMPLETE

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

!
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DATE

11/117/84
11/23/84
6/26/85
1/13/86
3/20/86

6/11/86

6/11/86
9/18/87

9/24/87

9/24/87

10/19/87

. !
»

DOCUMENT NUMBER

84-13-SF-003
84-13-SF-005
85-13-SF-013
86-13-SF-001
86-13-SF-:006

86-13-SF-010

86-13-SF-011
87-13-SF-004

87-13-SF-005

87-13-SF-006

87-13-SF-007

SBCS DETAILED SYSTEM INVESTIGATION

PCR's
DESCRIPTION
AIR FILTER
ALTERNATETORPC

PREV.LOSS OF PLANT ON LOSS OF CONT.

SIGNAL

MODIFY MODULATE LCGIC FOR SBCS
INCLUDE FOXBORO DYC

F.W. PUMP SPEED CONTROL

MODIFY SBGS MASTER AND CHANEL
“CONTROL

CHANGE 3 AMP TO 5 AMP FUSES

INCREASE RELIABILITY OF MODULE

REPLACE MODULES WITH DUAL POWER
DISTRIBUTION MODULES

CORRECT P/N TO BURNS COMPONENT

Page 1 !

APPENDIX B
STATUS

DCP 10M-lA-058
VOIDED

DCP 10E-SF-018
TOBE CANCELLED

FWCS N/A
DCR 13-SF-022
COMPLETE

DCP 13J-SF-023
" COMPLETE

N/A .

CANCELLED

COMPLETE
SDCN A01135

ATD.V.

ATDV.

QOSED




~pw

4/21/88

4/21/88

" 2116189

88-13-SF-001
88-13:SF-002

89-13-SF-002

SBCS DETAILED SYSTEM INVESTIGATION

PROVIDE REDUNDANT VOLTAGE TO

CURRENT MODULES

PROVIDE REDUNDANT MODULES

REVISE TECH MAN NOO1-13.02-114

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

SMOD 13-SM-5G-008

UNIT 1 COMPLETE

WITH J. BARROW
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UNIT

OATE
9/23/85

1/2/85
9/10/86
1/6/86
7/?3/86
10/19/85

9/12/85
10/24/85

1/24/86

5/3/85

POST-CORETESIS

PROC. DESCRIPTION
73PA-1SGO1 Atmospheric and Steam Bypass Capacily
Test ‘

PLB-M-85-2 Foxboro Alarm Mod. Reset
73PA-2MAO01 Unil Load Rejection Test
73PA-1SF10 RPCSTEST LOSS OF FEEDWATER PUMP

AT 100% POWER )

73PA-25G01 Almospheric and Steam Bypass Capacily
Test
73PA-1SF08 RPCS TEST AT 70% POWER

73PA-1SF07 RPCS TEST AT 50% POWER

73PA-1SF09 RPCS TEST AT 80% POWER

~ 72PA-1RX03 NATURAL CIRC. FROM 80% POWER

73PE-1SG01" ADVTEST ATMODE3

Page {

. CONCLUSICHS
PV1005 did not stroke. Manually siroked

. valve and compleled retesl. WR{#094785.

EER #84-SF-010 changed reset from.
+/- 15mv 1o +/- 30mv.

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

NSSS Control Syslems performed as
designed.

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

NSSS Control Systems performed as

designed.

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

First altempt failed. On the secon‘d altempt,
the NSSS Conltro! 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 joinls were tighlened,

. IA/N2 check valves were tesled sal.

Test Exceplions 30&31 to 91HF-1SF02.
ADVs-178,185 slioke smoolhly. ADV-184

Seemmaa *
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6/25/86

1/7/86

12/29/87

1/9/86"

POST-CONETESTS

73PA-2NA01 LOSS OF OFFSITE POWER TEST AT 50%
POWER

73PA-1MAO1 UNIT LOAD REJECTION TEST @ 100%
POWER

73PA-3MA01 UNIT LOAD REJECTION TEST (100%).

Proc. used data from an unplanned trip.

73PA-1MT02 TURBINE TRIP TEST

®

opened only 3-5% at 100% demand.
Therelore, exercised it manually 12-15
times, loosened packing, increased air
supply from 80 lo 96 psig and it passed
on 5/15/85. ADV-179 opened only lo
15%, and was jerky from 15-75%. Did
same exercising and it passed on 5/11/85.

ADVs were slow to actuale and required
100% demand signal. EER #85-SG-160
indicates that 30-60 sec. are required

for full opening. SBCS operaled per design.
Valves slarted to modulate unlil power loss,
when the valves shut.

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 sesponding
properly (Rx did not trip). Approx. 45
min. laler 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 crileria.

®
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UNIT

1

DATE

9/23/85

1/2/85

9/10/86

1/6/86

7/23/86

10/19/85

9/12/85

10/24/85

1/24/86

5/3/85

PRCC.

73PA-1SG01

PLB-M-85-2

73PA-2MAO1

73PA-1SF10

73PA-2S5G01 -

73PA-1SF08

73PA-18SF07

73PA-1SF09

72PA-1RX03.

73PE-1SG01°

POST-CORETESTS

DESCRIPTION

Atmospheric and Steam Bypass Capacily
Test )

Foxboro Alarm Mod. Reset

Unit Load Rejeclion Test

RPCS TEST LOSS OF FEEDWATER PUMP
AT 100% POWER

-Atmospheric and Steam Bypass Capacily

Test

RPCS TEST AT 70% POWER

RPCS TEST AT 50% POWER
RPCS TEST AT 80% POWER

NATURAL CIRC. FROM 80% POWER

ADV TEST AT MODE 3

®

CONCLUSIONS

PV1005 did not stroke. Mapually stroked
valve and completed relest. WR#094785.

EER #84-SF-010 changed reset from
+/- 15mv (o +/- 30mv.

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

NSSS Conlrol Systems performed as
designed.

* Test passed. All steam bypass valves were

sal. ADVs were not tested.

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

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, INN2 joints were lightened,
IA/N2 check valves were tested sal.

Test Exceptions 30&31 to 91HF-1SF02.
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73PA-2NAO1

.

73PA-1MAO1

12/29/87

73PA-3MAO1

73PA-1MTO02

POST-CORETESTS

LOSS OF OFFSITE POWER TEST AT 50%
POWER

UNIT LOAD REJECTION TEST @ 100%
POWER

UNIT LOAD REJECTION TEST (100%).

Proc. used data from an unplanned trip.

TURBINE TRIP TEST

ADVs-178,185 stroke smoothly. ADV-184
opened only 3-5% al 100% demand.
Therefore, exercised it manually 12-15
times, 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 il passed on 5/11/85.

ADVs were slow to acluale and required
100% demand signal. EER #85-SG-160
indicates that 30-60 sec. are required

for full opening. SBCS operaled per design.
Valves started to modulate until power loss,
when the valves shut.

Test met all acceptance criteria with no
unusual evenls. PV-1005 and 1008
slroked 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 resolulion in proc.

Rx tripped due to failure of the Fast Bus
Transfer (FBT). The FBT was PCN'd out;
lhe retest met acceplance crileria.”
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(2) RPCB Design Basis Review and Functional Requirements

PURPOSE

The purpose of this memo is to summarize Nuclear Engineering’s design basi:
review of the Steam Bypass Control System (SBCS) and the Reactor Power
Cutback System (RPCS). As part of the review, recommendations were made

on the subject systems to ensure they would perform their design basis
functions. This effort was in support of the Unit Restart Program.

NOTE: The subject SBCS evaluation/review scope includes only the contzrol
system (i.e., not the Steam Bypass Valves). Due to the close
relationship 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 to
this memo. A summary of each of the system reviews follows:

I. STEAM BYPASS CONTROL SYSTEM

LKA RKEKRARAKAKRKA KA AR T I A AR AR AR

RESTART RECOMMENDATIONS TO EMNSURE 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 reliability
analysis. The Pre-Operational test may be used as a guideline.
Tests are to be completed every refueling or sooner if possikle.

. It is recomrmended that the following components be replaced at

approximately the intervals shown or sooner:

Component Interval .
Foxboro 255PA ’ 11 yrs.
Foxboro 2AI-I2V 17 yrs.
Foxboro 2A0-V2I 20 yrs.

Allen Bradley 1720-L440 5.5 yrs.

NOTE: Start time for these intervals is date of commexcial
operation (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 yearly basis as
more failure data becomes available and revise as necessary.

Verify/complete replacement of steam transmitters in all Units.

Include steam bypass valve positién on the Main Control Board. Also
calibrate inputs to TDAS every refueling outage (i.e., SBCS valve
position, etc.).

Optimize the SBCS (see attachments for details).

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

Evaluate the impact of steam bypass valves out of serxvice 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 410P-1SF05.

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

II. REACTOR POWER CUTBACK SYSTEM

AAKXAAAARARKRAKXKRAKRKRAR R AR AR AR ARX

RESTART RECOMMEMNDATIONS

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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*POST RESTART TESTING RECOMMENDATIONS

et s

As previously stated, the design, maintenance, and operation
of the RPCS is generally very good, and therefore thexe 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, two
enhancements to the existing testing are recommended. .

The first involves a change in scope of the existing testing to

include testing across various internal and external system intexfaces.
The second recommendation would increase the frequency of existing
preventative maintenance and perform daily checks by Operatoxs under

40DP-90P0S.

POST RESTART SYSTEM DESIGN MODIFICATION RECOMMENDATIONS

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

* 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 or A. F. Swirbul
at extension 4264 or 4599 respectively.

ECS/SLG/slg

cc: A. F.
A. W.
D. R.
J.rS.
G.

Swirbul
Hartwig
Legg
Sunmmy
Anderson
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* It is recommended that the following components be replaced at
approximately the intervals shown oxr sooner:

Now

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 operation

of the Steam Bypass Control System (SBCS). This report is intended to present

the results of a high level review of the SBCS design basis and determine if
any changes or additional periodic testing is required to ensure the system

will 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 reccmmendations
were made on the valves. However,

included in another rxeport.

the final valve recommendations are

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.
In addition, test the Auto Permissive X Timer in Units 1 & 2 and the

Auto Permissive ¥ Timer in all Units.

POST RESTART RECOMMENDATIONS

completed evexry refueling or sooner if possible.

Component
Foxboro 255pPa
Foxboro 2AI-I2V
Foxboro 2A0-V2I

Allen Bradley 1720-L440

NOTE: Start time for these intervals is the date of commercial

operation (see the following dates:)

Unit

Unit

- Unit
Recommend re~evaluation

necessary.

1
2

3

1/28/86
9/19/86
1/8/88

Intexrval

Al

of these intervals on a vearly
basis as more failure data becomes available and revise as

* Verify/complete replacement of steam transmitters in all Units.

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

. - o -
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In addition to 36MT-9SF03 & 36MT-9SF04 include testing of the Permissive
Timers and the modules .listed below from the reliability analysis.
The Pre-Operational test may be used as a guideline. Tests are to be

* As a result of PTRR 3-87-001, include steam bypass valve position on the
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* Reanalyze the SBCS control setpoints to increase margin to reactor

trip actuation, loss of load, and loss of feedpump. The existing

system valves need to be regrouped for quick open and mcdulation

mode operation to allow a smoother response to load changes. The
system optimization should consider operating characteristics of

Unit 1, 2, and 3. The header pressure is different when steam £low

is through turbine compared to the steam bypass valves. This occurs

due to piping configuration. The system optimization 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.
Inhibiting the quick open function after the initial guick open 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 Tavg block to allow one group of
cquick open to occur at low power., This will cause minor
modification to hardware.

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

Evaluate the impact of steam bypass valves out of sexvice on the

operation of the system in the modulation mode. d

STEAM BYPASS VALVE RECOMMENDATIONS -

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

Continue testing steam bypass valves on a twice monthly basis as
outlined in 410P-1SF05.
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The main objective of the SBCS is to maximize plant availability
by the selective use of the turbine bypass valves and dump valves
to avoid unnecessary 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% steam flow- capability without exceeding the

capacity of the unit condenser.

The SBCS, operating in conjunction with the Reactor Power Cutback
System (RPCS) and other control systems, automatically dissipates
excess energy in the NSSS by regulating the flow of steam through

. the turbine bypass and atmospheric dump valves. The design
objectives include the following:

A.

o iy Cmavme * gTmate

Accommodate load rejections of any magnitude without
tripping the reactor or lifting the pressurizer or steam

generator safety wvalves.

Provide a means of manually controlling the reactor

coolant system temperature during plant heatup and cooldown.

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

zexo-power conditions.

Incorporate redundancy into the SBCS to prevent a single
equipment malfunction from opening more than one turbine

bypass oxr dump valve,.

-coolant temperature, to the hot zexo-power value when in hot

Minimize valve wear and improve controllability by operating

the SBCS turbine bypass and atmospheric dump valves in a

sequential manner.

Provide the capability of bumpless balanceless transfer from
manual to automatic and from automatic to manual.Also provide

individual valve control for flexibility in the use of the

Produce a CEA Automatic Motion Inhibit (AMI) signal

‘turbine bypass valves.

whenevexr reactor power falls below 15%; or when the turbine
and reactor power fall below preselected thresholds and the

SBCS can accommodate the excess reactor power.

Generate an Automatic ‘Withdrawal Prohibit (AWP) signal to
block CEA outward motion when a demand for turbine bypass

exists.

Provide a means of relief for excess reactor power during startup,
turbine sychronization, and initial loading.

-
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Control steam header pressure during the loss of one-outrof-two
feedwater pumps.

Provide a condenser intexlock to block turbine bypass

when condenser pressure exceeds a preset limit. This interlock
has no effect on the atmospheric dump valve operation.

Provide testlng capabilities to facxlltate

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. Each
objective, outlined in the PURPOSE section, and how it is
met is briefly discussed below:

A. The small load changes are accommodated through the
modulation of the turbine bypass valves to control main
steam header 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 valves
is produced when the load rejection is too large to be
accommdated by this slow modulation speed. Additionally
a sizeable rapid reduction in reactor power is produced
through the Reactor Power Cutback System if the magnitude
of the load rejection is so laxge 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.

B. The 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.

C. On a reactor or turbine trip from high power, the SBCS

maximizes energy release by initially quick opening . '
the valves to avoid safety valve actuation. After excess -
enexgy is dissipated, the ‘SBCS modulates the valves to
maintain the steam pressure at its hot standby

conditions. A block is generated 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 or 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
is desirable because
swings and provide a
state hot zero power

slow valve speed is desirable. This
it minimize pressure and temperature
smoother transition to the steady
conditions.

Valve modulation is used to control relatively slow NSSS
transients. The SBCS continuously monitors main steam
header pressure. When an excessive increase in said
pressuxe is detected, steam from the main steam lines is
directly passed to the condenser through the turbine
bypass valves which are modulated to control main steam
header pressure to a programmed setpoint. Since the RCS
temperature is. equivalent to the saturation temperature
corresponding to the steam pressure at zero power, RCS R
temperature is consequently maintained by controlling the
steam header pressure.
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To prevent a single failure from opening the bypass valves
when not necessary, possibly causing an excess load
incident, the SBCS has redundancy in its design, .
with the valve opening demand signals being recquired o

a two-out-of-two basis for the valves to open. To prevent
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 Fressure Setpoints are
generated in an identical and independent fashion;

one is selected for use in the Main Modulation Contxrol
Channel, which produces the valve control signals, and
the other in the Permissive Modulation Control 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, their coincidence
is made to occur at the valve itself. In this manner the
only single component 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 turbine/condenser, the Turbine Bypass Valves

are closed and prevented from opening whenever the main
condenser conditions are 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 Programmers which
are function generators which produce demand signals

for the five groups into which the bypass valves are
divided in the modulation control mode (See Figure 2).
The purpose of these programmers 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 minimize
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 enexgy
after 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 are expected
to control generally only in a transient fashion. Group S
consisting of Valves 7 and 8 are the Atmospheric Dump
Valves. These valves are the last to open and the first
to close.

[+}3
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A Master Control Station is located on the Main Control Board
(See Figure 2). This controller provides the operator with

the capability to select Automatic or Manual control of

the Turbine Bypass Valves )

in the pre-established sequence. Automatic bumpless.

control mode transfer in both directions is provided to
facilitate its use.

There are individual M/A control

stations which allow the operator to select manual or

automatic operation of the turbine bypass and atmospheric

dump valves. Figure 2 shows the M/A control stations. There are
eight Valve Manual/Auto Control Stations on the Main Control
Board, one for each valve. In "MANUAL" the
operator controls the opening of the valve.
In "AUTO" the valve is enslaved to the Master Control Station
through the internal SBCS valve demand programs. Balancing

of the "automatic" and "manual" signal during a control mode
transfer is necessary.

3

The CEA Automatic Motion Inhibit feature allows the operator to
select a reactor power level (AMI Setpoint) below which he
desires that automatic reactor power control be blocked if
tuxbine power is below another level (AMI Permissive
Setpoint). The AMI Setpoint 'is automatically limited;
however, to a maximum value corxesponding to the steady state
heat dissipating capacity of the SBCS/turbine combination,
thus producing the AMI Threshold, which is the reactoxr powerx
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 or load rejections to house load, which may

be due to quickly correctable faults. Howevex,

regardless of what those values may be, the AMI action is
always made to occur below approximately 15% 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 pexcent. )

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

The AWP is produced whenever there is a steam bypass demand,

since this is an indication of excess NSSS enerxgy and a CEA
withdrawal would be unwarranted. The logic to pexform this
function is based on valve modulation demands, Quick Open

demands, and SBCS connect state. The AWP signal is sent to
Control Element Drive Mechanism Control System (CEDMCS) to prevent
withdrawal of the control rods.

During turbine startup, synchronization, and initial loading,
the excess reactor power results in increased steam

header pressurxe. The SBCS controls the steam

header pressure by modulating the bypass valves and relieving
the excess energy in the system. This allows the matching of
the primary and secondary side power thereby minimizing the
excursions in the NSSS parameters.







DK. The SBCS supports the contxol actions of the RPCS to

-

accommodate the loss of one-out-of-two operating feedwater
pumps. On a loss of feedwater pump the RPCS simultaneously

drops CEA’s to cut reactor power and set the turbine back to reduce

load. The turbine load is then runback to an even lower wvalue
ox 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 decrease in steam flow. The

quick opening of the valves would negate the desired rapid
decrease in load. However, the valves are modulated based on
steam header pressure, therxeby balancing primary

and secondary power.

The SBCS receives two binary Condenser Available signals.
The absence of these signals produce Condenser Interlock

which prevents the Turbine Bypass Valves from being opened. The

Condenser Interlock must be reset manually by depressing the
"EMERGENCY~-OFF /CONDENSER~INTERLOCK RESET" pushbutton switch
on eithexr the MCB or the SBCS Test Panel. .

The SBCS is normally expected to exercise all its. design
control actions rather 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 minimize its
impact on the availability of the system.
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INTERFACES (REF. 2 and 3) \
Ii The SBCS intexfaces with several othex NSSS Contxrol Systems. The

hied

relationship of the SBCS with the Feedwater Control System (FWCS),
Reactor Regulating System (RRS), Control Element Drive Mechanism
Control System (CEDMCS), and the Reactor Power Cutback System
(RPCS) is given in Figure 1.

The interfacing of the SBCS with plant systems is shown in Figure 3.
For sake of clarity, the control interface of only one turbine bypass

» valve is shown. The seven other turbine bypass valve interfaces azxe
identical to the one shown.
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TESTING HISTORY
DOCUMENT NO. | DOCUMENT DESCRIPTION | UNIT | COMMENTS )
‘ | | | == |
' 36MT-9SF03 |SBCS FUNCTIONAL TESTING | ALL | Existing tests verify the I
x | | | the ability for the system to |
| ) ] | pexform its function in |
] ] | accordance with 14273-IC=-5429.]|
| | | See Recocmmendation #1. ]
-------------- Rt e et e e ntnd |
36MT-9SF04 |SBCS CALIBRATION CHECK | ALL | See Recommendation #1 |
-------------- Rt e B e ittt |
92PE-1SF04 . |SBCS TEST I 1 | Exhaustive Testing |
-------------- Rttt etk B D Eiteidededtededettedetd |
73PA-1MAQOl |[SBCS LOAD REJECTION I 1 | Actual testing by opening l
| ] | output breaker vezified system |
| | | operation. |
------- e K e et It B D bl bl |
92CM-2SF03 [SBCS FUNCTIONAL I 2 | Preliminary tests on system |
| | | very detailed. ]
-------------- | = e e | e | e e e e e e e |
410P-1SF05 |SBCS OPERATION | 1 | General guidance in placing ]
| | | system into operation is in |
| | | accordance with 14273-ICE-6429 |
| | | and is adeguate. |
-------------- Rttt e BT Mttt mndetlett i lotaietl
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£7/05/83 (T to provide official
setpoints for SBCS Master

Centroller (tag no. S101)

Setpoints were previded Cee Reccurendaticon 72
for SBCS automatic perfer-
‘wance for pra-core hot
functicnal testing.
Setpoints will have to be
"retuned” during pover
ascension or dwring
dwnamic plant conditions.

£7/21/83 The precent centrol system Yene
logic does not allew on-line
testing of auick clese

feature for the SBCS valves.

Valve quick-clese testing
during power cperaticn
was not a design
raquirerent of the CTXC.
However, valve quick
-closing can be tested at
rower levels of greater
than €% but less than 15%
and greater than 26%. Test
precedure provided.

CFR 2SF-3892 | Telerace for Foxboro modules! CE agreed for 10% tolerance! None

cn certain Foxboro nedules. !

FR 2CP-£C01 Dispesiticn states that \cae
' there are uo tole-‘.n.e
requireaents between the

limiter voltage and the

.centroller output voltage.

Recuest a tolerance of
+/= 0.209 \DC ¢on extemmal
limits of Foxkoro centrol

al\iD e

05/21/35 | SER 28F-3135

Resolved by DCP 1/2C3-
RJI-206.

Valve permissive computer
printcut didn't agree with
valve permicsive.

et M M MR e M M S M Pt O mer CeUR M W W s WMEL Gt W W W M T W WO e M M R B L W me

08/02/85 } EER 85-SF-(13 - As stated in EER
dispesiticn, accouplish-
aent of 73PX-15G01 and

and 73P3-12205 will tes

Acceptance criteria for steam! CE concurs that the
. generater pressure variaticon | acceptanice criteria is not
acceptable. CE reconmends

retests & test (uidelines

during steady state is not
achievable. Stexn generater
pressure not within +/- 15
pei. Retest uidelines allew response,
S.G. preccure 9 reach SECS

setpoints which ensure tha

SoCS perfoms its intended

fimcticns,

09/05/25 Reczunendation was
implomented. Yo further
acticn m wred, {(Zef.

" .
vee. 3.0.7 % 8.6 of

MNT-QCF01.)

available shen wain steam rovised 3o that it i3
prescure is within expected caldl L oxpoctd sain
rangao. - aHa prossure ovor full

.....,e of wueration,

——ne ErEEm B s LieES tem e G lemam snSEn - w . - ame e re——- - atare

10/01/85 Current ¢ t“\.u flow setpeints
ave pot entinal Lased co

tecting.

[etter V-CE-
32687
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JTRR 1-85-007

The reactor way at S1%. The
turbine was manually trippod
in prepavaticn for Lead
Rejection and Reactor Pewer-
tests. A\ reactor trip inmed-
iately felloved due to léw
S/G level.

A second 0.0, dorand resulte
in SINS, CIXS,& YSIC.

Aleo,, all STCS valves cpen
except for PV-1C01.

In wddition, this valve

did rot ¢lose & fully reopen

during the secend Q.0. demand

. Secemd SECS vaive 0.0.

denand cavsed by a) incorrect

setgoints for S111(XL) &
S112{Y1), 1) one jumper on
cards were fennd te be in th
wrong pesition, c) kad chi

%

1 higd \l 1
poomeemEemee— ]
i Stroke valve to varify i
i cperability, cuspare TOXS
i peciticn ipdication with |
! actual valve peciricn and |
. initiate ~ork roquest if no!
| wechanical preblem for 14C
i to troubleshoot. H
i :
1 )
[} 1
A 1
1 '
1 1
' 1
1 1
t 1
] e 3
[} [}
] ]
] ]
: :
] 1
) 1
1
)
]
]
1
]
)
[}
1
]
)
[}

ER 85-SF-037

wag found in a dimamic comp.
card.
During the tris on 12/20/25,

the centribution of precsur-
izer presoure bias signal to
- SECS av need to provide a
larger input value to modul-

ate the SZC5 valves more
quicldy. Also see ITRR 1-85-

010.

Basad cn a 15-290 sec. open-
ing tine shen in the codul-
ating mode, the .SPCS valves
cannot respend fast encugh
to a rapid load reduction
(approx. 24%) to prevent
pressurizer pressure fro
reaching the trip setpeine
Yo change to SBCS required.
(The lindting factor is th
rodulating stroke speed ¢f
the valves.)

«w

-

PTRR 1-85-010

Reactor trip ¥ -10% ca high
pressurizer preccure
after turbine unback.
SLCS was not able to
respend qQuicklv encugh to
nmitigate reactor coolant
svston, heatup and therefore,
resulted in high pressurizer
prescura.

RPCS datalink failed, SECS
nmback demand module cu
of calibration.

EER 85-SF-037 has

been issued to evaluace
potential changes cn the
i, precsurizer pressure bias
! on the steam header. This
! bilas 15 intended to help
rmininize effects of zeccu-
dary plant transients cn

N e e me e S me Se e .e e e . e . e e . e m= en ww m- = -

[ 2
1

" Letter V-CE-

£nCs Valve nodulation

reacsigrnent ., -

Part of ICP 1/2/30J-CF-022

N me EE ER ER e G ES Cn G ME S EE EE EE R ma S M I BE e mE faEe e e Grse S e

!
H
! the primary plant.
1
H
,

[%)

se setpoint marging
ted in Reccnpenda-

1t calibration dates
cr «ach it dre as

/1/28 & 8/23/23

hl‘

Yot done, 3ill
ocrpleted this

See Reccermendaticns #2.

"
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ER 86-5F-027
Ref: V-CE-
33384

ut iced u.up at 60% !
u: ulml in plint trip- !
follawed by a «quick open.of !
the steam bypass valves. The !}
valves closed after the Q.0.,!
fellewed by a ceccnd Q.0. !
This resulted in over cocling!
causing SIAS.

Cm?
--------- - - eswarmimy

CErrecatinnils revising the |
the S2CS TG lew setpoint
(tag 5£311). New value is
5.65L VOC. This change
..hould prevent Q.0. of the
SoCs valves fcllewing a
n‘ip fren approx. 5% pwr.
This value is low enough <o
that Q.0. block signal
occurs in time to prevent
secend Q.0. follewing
reactor triss from power
levels above Q.0. block
threshold.

%0 §134914 and POO/ICR #
36-13-SF-C02 accoaplished
to change TAVG-LOW

‘\OI‘

"
et i rmve M M e my e W e e e M e W G M me m me e mes m T M SR e @ M M e M me ma me AW NE me S e me

Ii »
1 [
] 1
1 [] ]
1 ] ]
i ! :
: [ i
i { H
) ] )
3 1 )
) [] )
) [] 1
i ' ' H
: 1 | i
1 1 1 1
1 1 1 1
H H : i
] [ ] ] ]
1 [ ] [] 1
i H } i
] 1 ) (]
1 [} 13 ]
[} ] ) [}
[ ] ] [] [}
] [] 1 1
[} ) 1 ]
] 1 [] ]
1 ] f] 1
' i { setpoint. d
-—--! ! 1 : i
i 97/07/86 | EXR 86-SF-033 | Potential deficiencies in the! Pispesiticn ! Reviev prepesal in
! | ! S2L5 resulting in reacter ! proposing altermatives fox i ceajunction with
! H ! trips. ! acre desirable quick-upen | Reccimendaticn #2.
' i : ! cperaticn. !
-———l . 1 ] : ]
] ] ] ] ]
131 02/10/85 | EER 86-SF-041 | Repetitive quick-open ! Dig po,ition states that I Xene
. i ! actuacicns in steam bvpass | auto peraissive tirers are |
' i i contrel valves. ! field set. EER recarerds |
H H i ! adjusting auto permissive |
: H i ! timers T1 and T2 to 15 H
i i H } ceconds from exdsting 10 )
H ! H ! second settings previdad by
O ' : ! CE. (see Lettor V-CE-21669)}
1 1 [] ]
1 1 ] (]
v 12/20/86 | EER 26~SF-052 | Detemmine nethed of provent- ! Per SZCS tech. manual, ! Xene
! ' | ing quick-cpen signal to P(N001-13. 0"-"0“9-"), S H
: i ! allew SBCS valves to be ! master ceatroller sl.oul.i Laf
! H ! tested at pewer. ! in waneal. Cperational !
' ! i ! procedures 410P-1SF0S, !
: i ! ! 420P-25F05, 430P-3ST05 '
: H : ! shew preper pociticning. |
[} ] 1 ] ]
] ] 1 [} 3
13} G1/01/86 | DO SC6432 | Changes calibraticn fine i Incorrorated by BR3. These | None
o ! ! tuning for proper valve ! changes may result in a !
H ! ! respence, particudarly for ! greater demard signal from |
! ! ! swooth positive response ! the control roan being '
H H { belew 10% (Bailev ARS positi-~! required to lift valve off |
! ! ! oner). Ref: EER 85-SF-171. - | seat. Cal. procedure chowdd!
! ! { Paper change cunly. Yo FCR. | o checked fer inccrpora- |
' ! ! ! tion. ' H
] ] 1 1 .
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C6/10/8

]
=

Reactor power 10%, Turbine Sao Recornendaticn 1.
Generator trip on exciter
problens. Reactor trip on
high procsurizer pressure.
perators reperted chserving
0.0. lights on EOS,and demnid
signals cn the bypass valva-
controllers indicated 1C0%
deand. TOAS shows valve did
not respoud to provide 0Q.0.
but rather nmodulated cpen.

PTRR 2-86-C03

-

‘Plant cendition was such
th:xt Q.0. should have
urred. (1 card S103
Lc"“d fully incerted, buc
was uot fumcticning e o
dirt in the cani slot.

o e mm e mm e M
- - -

o

C6/30/36 § V-CE-31044 See Reccrrendaticn 82 &

proposal.

Analyze SEBCS for optinum
perfotmance

Prepesal to analvze SBCS
setpoints.

07/22/86

PTRR 1-86-C07 | Spuriocus S/G low flow trip. Necne
Yo ccncerns directly vegard-
ing the £BCS was ctated,
except that less of control
pCwer to CZCC cavead ceveral
centrel aw ‘..d:.caqc.. anom-
alies. an EEX will b2 gener-
atxd to evalz.ate design
ad....uacy of the transicr
gwitch. Ry & 1C0%. Trip en
lcw RC £low. ESTAS on SIS,
CIAS, M5IS cn excess steam

voudad wlLlaCuit
degand.,

No RICS cor SBCS problexs.
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C3/30/86 {ICR 86-13-CF-11 SILS auto switches to

class pewer apprex. 0.2
seconds after LCP.

1CC% load rejecticn test To prevent the sitvaticns
resulted in: *“Fast bus tranc-i encountered during the 104%
fer to cifcite mal;u ticuned.) leoad rejection test, wodily
*RCP ccastdown causad raactord "r:c., master and perdssive
threugh the core protec-! channel centrellers such

tich cale. ‘Power was nh:o H that upcn locs of pewer andl
rcrentarily internupted | restoration of pewer, the |
BCS. “\fter pewer rostora- | STCS returns in aanual aoded
tion, SBCS autarmatically ! at 0% demand. NOTE: PCR
initialized in monual at ! 36-13-8F-11 was cancelled
previovs desand of 30%. The | by OPS on 9/22/85.
akove respounces roculted in f
"CYCILDNG" of the STCS valves.) JUSTIFICATION: *SECS
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troubleshooting revealed
that pow er interruptions
oxceeding 2 cecends recult-
ed i a transfer to a “fail
cafe” aode prchidbiting
ananalcus system behavicr.
‘fast bus transfar in C-2
at 100% power was cuccess-,
fal (Date 9/11/36).

S, VRSP

e awace
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Rogrouped SDCV's Ero, 1001+
1C01 and 1205-1C08 to 1001,
3,1,6 and 1002, 5, 17,8.

Nene "

gy

GORY E175
P 1/2/303-
or-022

Incorporation of CDRN to he
“dene after TCP clesure.

3

o QO el [ v ~
=2 E3-LT-C10 daterndne

that there is ro prcblem

08721138 Recerended acticn:

1)Dicasscable PV-1003

2)Evaluate RICB/SRCS with the S2CS5. Slew
recponce & nake rocounen-! rospence of SECS valves

1

]

)

]

4

i

[}

]

H
2 75% power, Turbine trip H
H
I
]
1
1

dation to enhance svstem | is responsible for the

!
1
]
1
]
)
1
1
]
1
1
1
1
1
1
1
1

ch stator cooling water £low.
R\ trip cn high Pzr presoure.
Reactor tripped due to-pro-
mature c¢losing of SPCS PV-
1601 apd PV-1CC4, amd malfun-
ction of PV-1003.

TR 1-188-005

regpence. r2acter trip.
3} Implenent PCP 133-5G-095 .
(incorp. wave springc
4)Troubleshoot valve pesit-~
icner for PV-1CCI.
5)Reasca for single RPCY
demand from SBCS to ke
addressed by EER 83-5t-
¢10.
6) Increase SECV stroking to!
2 times/menth (41CP-157CS) |

£0/16/83 | LR 88-021 Verifv closwre cf corr.
acticn itenm B associated

with LER 28-021.

Reactor trip due to high Yere
prossurizer pressure. Tubine
trin accompanisd by improper
SECV operation resulting in a
roactor trip. Reot cause of
failure still under invest-
igaticn.

0 e men W M MM M Eme M W EE e E e A m s e

TRR 1-86-009 RFC not required. SECS ¢ee Reconmendaticn #2.
valves did not go full.
quick open. EER 86-SF-033
ccnsiders SECS setpoints
inadequate. Sending data
fro U-1 trip and C-2
turbire trip to CE to redel
plant response & evaluate

the rasponse of the SECS.

Ry power 50%, Fast Lus trans-
fer test, generator/turbine
trip. Reactor trip cn high

procsurizer preseure after

turbine trip. SECS operaticn
inadequate to prevent reacter
trip. -

The £CP mxlifies the SBCS
master chgnnel controller
(tag ro. S104) and permiss-
ive channel controller

tag no. 5101) output
domand signals to be force
to szcro when the steam
header pressure signal is
telew the setpeint.

3 Iotter V-CE-

33987

See Reevenendation to
PR 85-13-¢F-11.

08/19/26 ICP input for the SBCS wed-

ification.

-

SECT auto uwitehiny to
clazs jover gppron. 0.2
coecnds after (0P, Valves
and relays ave IC powered
for un o 8 hea, aftor

/12735 | FIRR 1-85-G05 SECS as well as other nen-
control systens lose power
during lecs ot off-site
nover (PP, However, the

less of SBCS C.0. apabil-

Reacter trip foom 52% ower,
Lese of off-cite jrwver.
Secondary control sverens
exbibitxd ctee instabilites

aind DXV G ot senerace a

]
L oo

E e me mm mE me e mm mE tE v me E Y S N M B R EE MA R R mm e B e mar Mer mn e S e ey IR e weS Gmer e mMA mEm T W ma M M W @ e G e N M mA e M ww e
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Q.. signal inorecponse to ity during a (0P vill [E
hish &/C procoure, he roviewed. )
. 15
PN ~oox R L s ecwmegrs cmmees s s T SR ot R







2 mins., valve cvelad open-
close.

.

1>

PTRR 2-86-008 Ce2 Reccntendaticn §13.

Reactor power £0%. Ganeratct

trip due {o wxcitor. Roactor

RICS did not dicp CEA's o
turbine trip. faly L RIC

mwelwedanenremu )i miam scmemnm= ] - cma. [ - e e = enss mm—————— N an . e e - ——— = ————
] ] ) [
41 C2/2%/86 3 TTRR 2-86-007 | Reactor at 50% power. Fxciter! Cperuter interview indicatel See reccumendaticn i, -1
H Poinitinted turbine trip. & 1 valve ddid open but lindt . !
: ! trip o high preseuricer .4 awitch was stuchk shut. :
i i oressure. Valve 1001 did uct {-Corrective acticn was to H
b oepon upen Q.C. denand. Aftor ) troublechior fnully :
H ! lindt switch.
: -
]
)
1
1
1

trip on high pressurizer cigaal gent from SECS-
pressure. Vaive PFV-1007 2 needed from REC acruatic

- ctaved opan longer than the
vest of the valves after
receiving 0.9. sigmal.

e
. Steam flow inctizment cn
G 12 was slev.

v e e e e M Ee W e EmE Ml M @ W @@ m e

CQORRCTIVE XCTICN:

i} Icolate & strole valve
£ ihsure preper cper-
aticn.

2) DLnvestigate valve cper-
ater linkage adjuotuent.

3) Reconmend poricdic stro-

ring of SEQV's.

D !

12/16/87 | PTRR 3-87-001 | Reactor power 50%, reacter
trip hv C0C's cn DNBR. Valve

PV=1005 indicated an open red

[}
1
1]
1
1
1
L]
1
]
]
1
1
1
1
1
1
]
]
[}
1
1
:
! Valve f'-1005 was -exerciced! Include steam bvrass
Vo diring Mode 3 & found te bel vaive pesiticn cn the
! erratic in acvenent due to ! Main Conirol Board. dlso
light with 1o demand indicat-! nech. binding. Yo 1&C alibrate inputs to TBAS
ed, TS data indicatad ! cencerns are associates every refueling cutage
vaive did not cpen. The valve! with this problem as vaive | {(i.e., cteam bypass valve
shondd have bad deeanrd & been! would saintain teaperatwre | peciticn.)
H
1
1
1
1
1
]
;
[ ]
[ ]
1
1 ]
1
1]
t
[}
1
)
[ ]
(]
]
[}
1
i
[]
1]
]

cpen as valve IV-i003. «hile in auto. ACTION FLIN:

a4y -

1
]
1
1]
L]
[ ]
1
1
1
]
]
[)
]
]
L]
1
]
]
1
1
1
]
1
1
1]
1
]
1
]
[]
]
]
1
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1
1
1]
[]
1
1
]
I
5
t
1}
]
(]
1
H
1
[}
1
]
1
]
1
1
)
]
1
]
[}
1
I
i 1} Troubleshoot vaive
i centrol system - HR
i 252757-¥0 265837
i 2) Exercise valve
i 3) Implenent program to
' pericdically exercis
SpCV.

05/30/87 | PIRR 1-87-C02 ! 99.5% Rx power. FYP-3A over- Cee reconnendaticn 4.
speed trip. ANCT ccrurrad.

R trip/Twrbine crip 12 ceoc-
cnds later cn variable
overpower trip.

Lcss of MEWP-A caused STCS Q.4
0. block. 3 maip steam valves)
lifted briefly and rescatid | .
after SECS5 valves had
wrodulated. Mter plant
stabilization, "IV-160)

d4id vot cperate with

a mumal pemdecive inserted
£ 100% demand signal. Yalve
was placed on cff. 3 later
agtempt to wse MVif01 proved)
saticfactory epoeration with

1)
[ ]
toth sl & anto jeninsived
1
1

3
)
1
)
]
1
[}
1
1
]
L]
1
L}
]
[}
)
[}
1
[}
1
1
1
1
|
1
1
]
Further evaluation will le |
rorferand, 1f valve does
not streke, then trocuble- !
chocting and/or corrective |
iaintenance will be initi- !
ated. :
;
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' RECOMMENDATION BASIS

Recommendation

In addition to 36MT-9SF03 & 36MT- -9SF04
include testing of the Permissive Timers
and ‘the modules listed in the relxabll—

ity analysis summary.
The Pre-Operational test may be
used as a guideline.

4

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

The existing system valves need to
be regrouped for quick open and
modulation mode operation to allow

a smoother response to load changes.
The system optimization should
consider operating character-

istics 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 optimization
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.

Q.0. of a turbine trip can minimize
unnecessary cycling.
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.

17

Inhibiting
the quick open function after the initial

Various methods

Basis

MED report (File 89-001-545)

on Unit 3 Electxical Grid
Disturbance On 3/3/89 discusses
failure of timer in S3CS.

Note: Redundant Accpian powex
supplies are not currently tested
but alarm in the Control Roocm.
Foxboro power supplies for the
RRS, FWCS, and the SBCS are
tested in task #063423.

PTRR 1-85-007 - Txip fxzom

81% powexr caused SIAS -
Increased margin would have
helped.

PTRR 1-85-010 - Modulation
mode was not fast enough to
accormmodate txip fxom 40%
PTRR 1-85-005 - With setpoints
modified RPC could have been
initiated.

PTRR 1~-86-009 - MNo Q. O.
capability between 25-40%
power., EER 86-SF-033 suggests
changes to setpoints.

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 S8CS action to
accommodate a runback on loss

a feedpump.

» e — -
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As a result of PTRR 3-87-001 continue
testing steam bypass valves twide
monthly as outlined in 410P-1SF05

and verify/complete replacement of
steam transmitters in all Units.

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

Total
Valve
Area

T
LMissing Valve

Demand

18

PTRR 3-87-001 and 2-86-008
have recommendations on,,
exercising 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 - PV100l out of
service. This may have slowed

the modulation mode response.

PTRR 2-86-007 - PV1003
unavailable..
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EVALUATION SUMMARY. & RESULTS .

» )

Review of the SBCS indicates that the system generally has performed as

cdesigned. However, the overall performance of the system can be enhanced by

considering the as built plant characteristics including parameters like
measured valve capacity, valve characteristics, and operating histoxy.

NOTE: The subject SBCS evaluation/reéiew scope includes only the contzol
system (i.e., not the Steam Bypass Valves). Due to the close

relationship of the valves and the control system, some reccmmendaticns

were made on the valves. However, the final valve reccmmendations
are included in another report., :

A summary of the specific results of this evaluation follows: :

REQUIREMENTS TO ENSURE FUNCTIONALITY FOR RESTART

* 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.

POST RESTART RECOMMENDATIONS

* In addition to 36MT-9SF03. & 36MT-9SF04 include testing of the Permissive

Timers and the modules listed below from the reliability analysis.
The Pre-Operational test may be used as a guideline. Tests arxe to be
completed every refueling or sooner if possible.

* It is recommended that the following components be replaced at
approximately the intervals shown or soonex:

Component Interval
Foxboro 255pA . 11 yrs.
Foxboro 2AI-I2V 17 yrs.
Foxboxo 2A0-V2I . ) 20 yrs.

Allen Bradley 1720-L440 5.5 yxs.

NOTE: Start time for these intervals is the date of commexrcial
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

Main Contxol Boaxrd. Also calibrate inputs to TDAS every refueling:
outage (i.e., SBCS valve position, etc.)

the
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* Reanalyze the SBCS control setpoiﬁts to increase margin to reactor

trip actuation, loss of load, and loss of feedpump. The existing

system valves need to be regrouped for quick open and modulation

mode operation to allow a smoother response to load changes. The
system optimization should consider operating characteristics of

Unit 1, 2, and' 3. The header pressure is different when steam flow

is through turbine compared to the steam bypass valves. This occurs

due to piping configuration. The system optimization 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 perxformance 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 quick open 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 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 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 410P-1SF05.

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

.
.

26 « .
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CE System 80 CESSAR .

. CE Steam Bypass Control System Technical Manual,

13-N001~13.02~-2009-2.

System Description Manual, SF Chapter.

. All documents included in "Operating History "

section of this dogument.
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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 Maxrch of
1989. Concerns were raised by Palo Vexrde Management and the NRC with
regards to the overall design, maintenance and operation of the
Reactoxr Powexr Cutback System (RPCS). This repoxrt is intended to

perform a high level review of the RPCS design basis and its operating -

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 reporxt the design, maintenance and operation of the
RECS 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 purp transients, some
additional testing beyond the normal scope of a contxol grade system
is recommended. P

B, TESTING ENHANCEMENT RECOMMEMNDATIONS

As aforementioned, the design, maintenance, and operation of RCZS is
generally very good. However plant experience does seem to indicate
that some fine-tuning can be done to enhance the system. Also because
this system plays a pivotalrole during load rxejections and loss of
feed pump transients, some enhancements to the existing testing is
recommended.

There are two recommended changes to the: ex zisting testing. The first
involves a change in scope of the existing testing to include testing
across various internal and external system interfaces. The second’
recommendation would increase the frefuency of existing preventative
maintenance and perform daily checks by Operators under 40DP-90PO0S.

C. SYSTEM DESIGN MODIFICATION RECOMMENDATIONS
There are no recommended design changes foxr the RPCS.

Two different reactor txips could have been prevented by RPCS if
the RPCB Demand signals from the SBCS had been improved. Recommenda-

tions for SBCS improvements are discuqsed 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 link oxr COLSS.

< —n






ACRONYMS

AAQOS

CEA
CEDMCS
LEP
LLR
LO
MCRAS
MEP? _
MT -
NSSS
PMS
PTRR
RCS
RJ
RX
RECB
RECCP
RPCH
RECS
RRS
SBC
SBCS
SE,
TCS

Automatic Actuate Out Of Sexvice
Control .Element Assembly

Control Element Drive Mechanism Contzol System

Loss of Feedpump

Large Load Rejection

Lube 0il System

Main Control Room Annunciatoxr 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 Control Panel
Reactor Power Cutback Mcdule
Reactor Powexr Cutback System
Reactor Regulating System

Steam Bypass Contxol

Steam Bypass Control System
Reactor Control System

Turbine Contrxol System
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RPCS PURPOSE

-

The NSSS normally operates with minor perturbations in power and
flow. These can be handled by.the control systems. However, certain
large plant imbalances can occur, such as large load rejection,
turbine trip or loss of one of two main feedwater pumps. Undex these
conditions maintaining the NSSS within the control band ranges can be
accomplished by rapid reduction of NSSS power at a rate which is
greater than that provided by a normal high speed CEA insertion (Ref
A). Refer to Figure 1 and 2 (Ref B and C).

The RPCS is a control system designed to accommodate cexrtain types of
imbalances by providing a "step" reduction in reactor power. The step
reduction in reactoxr power is accomplished by the simultaneous
dropping of one or more preselected groups of full length regulating
CEAs into the core. The RPCS also provides control signals to the
turbine to rebalance power. The system is designed to acccmmodate
either large load rejections [up to 100 % power]) or the loss of one
of two main feedwater pumps (Ref A, Sec 7.7.1l.1.6).






S

RPCS FUNCTIONS (Ref B)

Automatically initiate, in.response to signals generated in the
main feedwater pump control systems, rapid reductions in reactor
and turbine power to power levels which assure continued NSSS
operation, without requiring action of safety equipment (i.e.,

the plant protection system or primarxy or secondary safety valves)

on loss of one of the two operating feedwater pums.

Produce, in response to signals genexated by the SBCS, rapid
reductions”in reactor power to power levels which assure
continued NSSS operation, without xequiring action of safety
equipment (i.e., the plant protection system or primary ox
secondary safety valves) following larxge turxbine load rejections
including turbine trips from full power.

Ensure that the reactor power reduction, ccmmanded by the RPCS, is
to a steady state level of between 20 perxcent and 75 pezcent of
rated powver.

Provide an operator intexface to inform the reactor operator of
automatic RPCS actions, and allow the operator to intexzvene and
manually initiate a power reduction.

Avoid initiating spurious power zeductions which might be caused
by credible equipment failures.






..Sourxce

Reactox Power Cutbhack 1,2
(dual redundant signals)

Turbine éﬁnbacﬁ'Demand

Loss-of Feedpump A 1,2*
{dual redundant signals)

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

Subgroup Select* .
{serial data)

Manual Large
Load Reject
Manual Loss

of Feedpump

Manual Drop Subgroups

Manual Subgroup Select (1-24).

Auto Actuate/Out Of Service

Auto/Manual Select

* See Reférence D and E for enginecering details

PMS

RPCCP

RPCCP?

RPCCP

RPCCP

RPCCP

RPCCP

C, Table 6~-3 and

System

Ref D)

SF
SF
LO
LO

RJ

SFE'

SF

SE

SF

SF

Actuates RPCS f£or Laxge
Load Reject event

Calls for Turbine Runkack
signal to be transmitted

to ICS

Actuates RPCS for Loss
of Feedpump A (Ref H)

Actuates RPCS for Loss
of Feedpump B (Ref H)

Selects CEA subgroups

Actuates RPCS for Larxge

Load Reject event in
Conjunction with Manual
Dxop

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

Actuates RPCS in
conjunction with manual
LLR or LEP

Selects CEA subgroups

Removes Autcmatic
Actuation capability when
Out Of Sexvice selected

CEA Selection by
Operator (Manual) or by
System (Auto)



I y ,



RPCS INTERFACES ~ OUTPUT (Ref C, Table 6—4 and Ref D)

Pestination

CEA Subgroup Select (1-24)*

CEA Drop Signal*
TurbineAS¢tbaék*

Turbine Inhibit Increasex
Turbine Runback* ,

Loss of Feedpump Status

RPCS Actuation

CEDHCS

TCs

TCsS

TCSs

SBCS

MCRAS

i

RPCS Single Channel Trouble MCRAS

System Puxzpose

MT

MT

MT

St

RK

Arms selected CZA
subgroups foxr drop

Causes armed subgroups
to drop

Causes turbine powex to
be set back to 60 3%

Prevents the increase of
turbine power

Causes a ramp reducticen
in tuxbine powerxr

Indicates 'a loss of
feedpump event. Pxevents
a quick-open of the SEC
valves

Indicates actuvatiocn of
RRCS!

Indicates failure of
input signal ox RFCS
hardware

* See Reference D and E for interface engineering details

-
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RPCS HISTORICAL REVIEW

Event

Description L

PTRR 1-85-007

PTRR 1-85-010

PTRR. 1-88-005

PTRR 2~-86-007

PTRR 2~86-008

P 4 wE e swecpwar o - ce we

A fault in the J-118 connector or cable which sends
the RPCB #1 demand signal to the RPCS cabinet existed.
Therefoxe only the RPCB # 2 demand signal was
received, and no LLR event was initiated by RPCS.
After repair, system verification was perfoxmed per
73PA-1SF09.

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
Pump cutback. No rods were dxzopped. A "hard" runback
signal to the RPCS due to an out of tolexance runback
demand module setpoint existed. With one feecdpump in
sexvice the RPCS also sees a "hard" loss of feedpurd
signal. The RPCS operated as designed. The Turbine
Runback would not have initiated if the system was
placed in "Auto Actuate" after reactor powex was above
70 percent, as regquired by procedures existing now
(Ref X and J).

Because the rate of change of steam flow conditions
sensed at the time the turbine trip occured were close
to the threshold for a RPCB; SBCS properly sent only
one demand signal to the RPCS calling for a cutback.
The RPCS Trouble alarm was received ~2 minutes after
the turbine trip. This alarm is to be expected if only
one RPCB demand signal from 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 propexly. .

The RPCS was in Auto Actuate OQut Of Sexvice (AAOO0S)

due to maintenance on a Control Element Assembly
Calculator (CEAC) charinel. Therefore the RPCS could
not initiate any signgls to help contzol the transient.

Evaluation of TDAS data indicates that indicated steanm
flow change was insufficient to cause both the RPCB 3

1 and £ 2 demand signals to be generated. Both of the

steam flow xnstruments for SG # 2 appeared to lag SG &
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 received.

R . w2 T
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T S .gPCSIESTING, HISTORY AND RECOMENOATIONS

®

- Yearly (Ref ¢, Sec 8.2.1)

Link Current Looos

Recozaended Existing
Testing Testing
Routine Checkout 36HT-95F05

Honthly (Ref C, Sec 3.1) Each Refueling

. Identical Scope
J4HT-9SF Q6
ldentical Scope*
Each Refueling .-

Pover Supoly
Calibration

Tize B8ase and Watchdog
Tiser Calibration
Yearly (Ref €, Sec 8.2.2)

J6UT-95F06
Identical Scooe
Each ﬁetuelinq

Calidbrating Tize Oelay
Units Z21A and 22A
Yesrly (Ref €, Sec 8.2.3)

36HT-9SFO6
[deatical Scope
Each Refueling

J6HT-95F06
Identical Scooe
Each Refueling

Calibrating Serial Data

Yearly {Ref €, Sec 8.2.4)

NIA H/A
0 Hone lione

N/A HIA

HIA LT

. 0"

.Ho Probleas

Reccanendst!

<
< ]

Systea
‘E1oerience

Increase fracusncy,
possibly o once a
aonth

Ho Problexs

Hone reaquired

lio Problens llone reauirsd

Ho Problezs None reauired

Ho Probleas None reaqufired

PT2R reviev indicates fine tuning of CEA
selection and stean decrease threshold values
varrant a3 detailed study,

PIRR and testing reviev indicates thzt no
testing is perforaed on systes intarizces or
the annunciator that checks for internsl
failures of the RPCS.

13-0.-5F-018 vas vritten to reaove the =2CS,
based on'uncertsinty of drover opersticn orior
to startuo. The systes operstes es designed, no
phrsical changes are In effeck, and the OCP is
in the brocess of being cancelled.

lo revisv conducted of orevicus OCPs

tThis portion of the testing had the greatest difference betveen
reconaended and actudl ca}ibration. The CE recoaaendation explicitly
reauires the pover supplies to vara uo {or 1S ainutes, 36HT-95F0%
Section 8:1.7/8/9 nakes no such reauiresent. It is understood that
he subject pover supplies are noraslly ener?ized, thus reauiring
vars yo oeriod. If in the event the pover suoolles-are deensrqgized
€n the 15 afnutes vars up criteria shall be observed.

fesarks

---------------------------------------------------------------

N/A

/A

N/A

XIA

X/A

HIA

TR

NIA
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RECOMMENDATIONS

A. RESTART RECOMMENDATIONS .
None
B. TESTING ENHANCEMENT RECCMMENDATIONS

As the RPCS has been identified as a pivotal system,enhancements to the
existing testing is recommended. The existing testing covers most of the
internal functions of the system, but none of the intexfaces. a faul

in the J-118 connector (see PTRR 1-85-007), undetectable by existing
testing, directly caused the RPCS to not properly réspond to a valid
cutback signal, and therefore did not prevent a trip. Many signals

like this, that are generated in another system or another portion of
the same system, are tested to ensure the signal is generated and

sent, but it is never verified that it is properly receiwved. It is

is currxently no verification that this occuxs. It should be noted

that the fault associated with connector J-118 has been corxected to
eliminate any future inadvertent disconnections.

Also the testing frequency of the existing preventative maintenance
could be improved. The RPCS Calibration (Reference G) £frequency was
recommended by CE to be yearly. It is currently performed every
refueling, which is not an.unreasonable change in ordexr to mesh with.

the fuel cycle. However, the RPCS Test (Reference F) has a

recommended period of one month, but it is only performed duxing
refueling. No justification for this change in frequency was

identified in this review. It should be noted that guidelines forx

RCPS checks are being incorporated into the Operatox’s daily log
prxocedure # 40DP-90P0S5 which is performed during every 12 houx shift.
Note: the aforementoined procedure is curxently under review and .is not
approved. The RCPS checks are understood to be modified functional tests.
We recommend a change in frequency to preventative maintenance and the
issuance of the aforementioned RCPS checks to insure RCPS functionality.

C. SYSTEM DESIGN MODIFICATION RECOMMENDATIONS

The design of the RPCS does not allow any CEA subgroups to be dropped
when power is below 75 percent. This is accompllshed by the CEA
selection- algorxthm not selecting any CEAs when NSSS power is below
75 percent. It is further stated that the SBCS in conjunction 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 rates (Ref B, Sec 2.3.3.1.C). However this appears to be
so close to the maximum capability of the SBCS and the RRS,
especially if one or more SBC Valves are out of service, that trips
could occur. This problem is closely related to problems with the
SBCS detecting the’ proper threshold of steam flow decrease to
initiate a RPCB Demand signal. Without both demand signals f£rom the
SBCS the two out of two logic will not initiate a drop of the CEA
subgroupg. This problem was the reason that two plant distuxbances
resulted in reactor trips (see PTRR 1-88-005 and 2-86-008). These are
not problems with the RPCS, but with the SBCS, therefore it is
recommended that a detailed review and possible subsequent design

L L)
.
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UNIT DATE

13 /7
13 !/ /
13 /7

DOCUMENT TYPE
UFSAR/CESSAR

UFSAR/CESSAR

UFSAR

Aiuchment #1

SBCS
DOCUMENT EVENT TITLE
See title column 7.7 Control system

not required for
safety.

See title column App. 7A Response to

NRC Questions.

See title column App. 7A Response to

NRC Questions.

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 operation:

Steam bypass control 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-NIIN-D11:.

the. control system cannot
quick open and modulate
open signals to open
turbine bypass valves.
Contrnl room indication of
automit:ic permissive signal
lost.

Impact on SBCS due to loss
of 125V-DC load center
E-NKN-145. Inability to

., actuate turbine bypass

valve quick open. Loss of
quick open indication in
the control room.

Control systems sharing a
common Sensor OF conmon
instrument tap: 1) SBCS,
PPCS - Pressurizer
pressure, 2) SBCS, FHCS -
Main steam flow. .

-y
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& .  ©
7/89 : . .
’ ! cachment #1

SBCS
UNIT DATE DOCUMENT TYPE DOCUMENT EVENT TITLE CONCLUSION

13 / / UFSAR See title column app. 7A Response to Evaluation of common sensor
NRC Questions. failures.
1. Pressurizer pressure
sensor (SBCS, PPCS).
Fallure of this sensor
: . . cannot result in
) inadvertent operation of
SBCS because the SBCS has
two independent circuits,
both of which must be
activated.
2. Main Steam flow sensor
(FWCS, SBCS) . Similarly,
. failure of this sensor
- : cannot result in
inadvertent operation of
. the SBCS.

13 /7 System description See title column °~ Reactor control The SBCS is to maximize
system, SF (SBCS) plant availability by the
selective use of the
R turbine bypass valves. A
. main steam header pressure
set point program is 7
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 setpoint. A valve
quick opening which
overides the modulation
action is produced when the
load rejection. exceeds a
certain value,

——
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UNIT DATE, DOCUMENT TYPE
13 !/ / System description
13 / / 4-1’2' 3,0P-1'21 3’ ZZO

2-

h.cachment #1

SBCS
DOCUMENT EVENT

See title column

”

See title column

TITLE

Reactor control
system, SF (SBCS)

Secondary plant
startup’

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 fallure
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.

Commitment Nos. 036082, .
036083, 036084. LER 86-027
{Unit 2) Inadequacy in
Procedure resulted in
operator not placing master
controller in "reémote-auto!
for SBCS which resulted in
reactor trip on load
reduction due to delay time
in 8BCVs. Procedure
updated, HNo impact.







| RSP NO. 4

UNIT DATE
" 13 / 7/
i 13 /
|
13 /
5 .
|
4
_m"-’/
13 / 7/
i
13 !/ /
13 !/

e m mwsa

e
o

DOCUMENT TYPE

IE Notice 88-24

IEN 82-25

ECE

ECE

SDCN 6374

NCR
$J-1269,1270,1271

At\.u\:'hment 1

SBCS
DOCUMENT EVENT

See title column

See title column

See title column

See title column

See title column

See title column

TITLE
Failure of
air-operated valves

affecting safety
related systems.

Failure of Hiller
actuators upon
gradual loss of air
pressure

ECE-SF-A001

ECE-SF~-A004

NOO1-22.01-68

Bad parts

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 I&C (George
Wilkersen). No impact for
upstream of I/P converter.

No Hiller actuators on’
site.

Commerclal grade purchase

‘for amphenol connectors for

1E circuits at elec.
penetrations ESFC222 SP
ESFDZ83. No impact on
design.

Bourns trim pots models
3059Y-1~254-11 and
3059p-1~102-11 are
acceptable substitutes for
use in RPCH tag no.
J-SEN-UY3.

Incorporation in Rév 3 (see
Sbci $06387) o changes to
drawing. No impact.

Replaced
No impact.

Under warranty.
parts.

-—ny
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UNIT DATE DOCUMENT TYPE
13/ NCR EJ-07143

13 02/26/15 Letter B/CE-E~344
13 05/11/77 Letter V-CE-2950
13 06/02/77  Letter V-CE-3039
13 07/20/77 Letter V-CE-3335
13 10/2}/77

) NO. 5
89 \

Letter V-CE-4037

Atiunment #1

SBCS

DOCUMENT EVENT

See title column

See title column

See title column

See title column

éee title column

See title column

TITLE

Broken plastic on
push button

Reactor power
cutback system

Steam bypass control
system

Feedwater and steam
bypass control
system

CE contracts 14273,
14373, 14473

. Reactor ;egulat{ng

feedwater control
and steam bypass
control systems.

CONCLUSION

Replaced. No impaét.

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

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

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

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 dunping two
valves to atmosphere. No
design impact.

*

CE response to engincering
specifications. No design
impact.

-ty
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i NO. 6
89
UNIT DATE

13 11/14/77

13 03/17/78

13 05/01/78

13 02/01/79
13 05/09/79

13 04/22/80

. DOCUMENT TYPE

Letter V-CE-4172

Letter V-CE-4811

Letter V-CE-5155

Letter V-CE-7716

Letter V-CE-8207

Letter
PVNGS-TLC-180-42

Aiiuchment #1

SBCS
DOCUMENT EVENT

See title column

See title column

L

See title columﬁ

See title column

See title column

-

See title column

TITLE

Reactor regulating,
feedwater control
and steam bypass -
control systems.

Turbine bypass
system

Turbine bypass
system

SBCS functional
block diagram

SBCS functional
block diagram

Response to safety
evaluation. Task
force item #90.

CONCLUSION

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

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

SBCS option discussed in

BJ/CE-E-8003 incorporated
into ANPP control system.
No design impact.

CE responses to Bechtel
comments. No design
impact.

CE responses to Bechtel
comments. 1o design
impact.

Adopt operational procedure
to place HS-1002 through
HS-1008 in off position, as
necessary, to avoid
possible opening of all
steam bypass control
valves, if they reamin in
their normal automatlic
position. MNo design
impact.

anny,







i

¢:

UNIT DATE

13 06/19/81
13 07/01/82
13 09/14/82
13 09/20/82
13 10/22/82
13 ° 11/10/82
13 01/06/83

DOCUMENT TYPE

Letter
ANPM-11271-JMA/RGK

Detailed Design
Criteria

Letter V-CE-17084

Letter V-CE-20121

Letter V-CE-17272

Letter V-CE-17272

Letter V-CE~-17639

Aindchment §1

SBCS
DOCUMENT -EVENT

See title column

See title column

See title column

See title column

See title column

See title column

See title column -

TITLE

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

Reactor Control
System (SF) (SBCS)

Control system
(SBCS) preliminary
setpoints

SBCS, RRS, FWS
Preliminary
setpoints.

Factory settings for
steam bypass control
system and reactor
requlating system.

Preliminary control
system setpoints

Preliminary control
system setpolints

CONCLUSION

NE review of steam bypass
control system. o design
impact.

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.

Provided missing setpoint
list for SBCS. No impact.

Provided setpoints which
were not previously
available. No impact.

List of verified factory
settings. 1Mo design
impact.

Revision to NSSS control
system. No impact.

Transmittal of control
system setpoint list. No
impact.

P
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UNIT DATE
1 01/10/83
1 01/17/83
13 03/01/83
1 03/16/83
1 03/16/83
13 03/18/83
13 03/22/83
13 03/29/83
13 04/07/83

DOCUMENT TYPE

SFR 1SF-022

SFR 1SF-024

Letter V-CE-179995

" SFR 15F-034

SFR 1SF-035

Letter V-CE-18115
Letter V-CE-18149
Letter V-CE-18189

MOC 248194

Aiqchment #1

SBCS

DOCUMENT EVENT

See title column

See

See

See

See

See

See

See

See

title

title

title

title
title
title
title

title

column

column

column

column

column

column

column

column

TITLE

Recorders have wrong
scale.

Need vendor
calibration info for
SBCS test panel..

Water hammer problem
at SONGS Unit 2,

Block vendor wiring
doesn't identify
contact wiring limit
sl

Correct drawing and
EES580, '

NSSS control systems

NSSS control system
wiring changes

NSSS control system
wiring changes

- - -

NSSS control system
wiring changes

CONCLUSION

No impact.

bone. 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.

Done. Ng impact.

Done. No impact.

Updated NSSS control '
systems setpoint list. HNo
design impact.

Corrected list of wiring
changes. Mo system impact.

Corrected list of wiring
changes. No system impact.

Bechtel incorporated wiring
changes as requested by CE.

-~
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UNIT DATE
1 04/11/83
1 04/25/83

13 05/09/83

. _. 1 05/25/83

i : 1 " 06/10/83

' 1 06/11/83
S

1 07/05/83

———

»

DOCUMENT TYPE

SFR 15F-049

SFR 1SF-052

Letter V-CE-18415

SFR 1SF-066
SFR 1SF-064

FCR 64446N

SFR 1SF-076

6"

Attachment #1

SBCS

DOCUMENT EVENT

See title column

See

See

See

See

- See

See

title

title

title

title

title

title

cplumh
column
column
column

column

column

TITLE

Trash in line to
Ross valves.
Request to add
filters to
PV1001-1008.

SBC valves wouldn't
close fast enough on
quick close.

Initial refil demand
setpoint. -

Trash in lines, See
SFR~1SF-049 dt
4/11/83.

Replace 100Vdc
relays with 200vde
relays.

Update drawing
N001-22.01-62. Also,
provide BOM for Ross
valves,

CE to provide
official setpoints
for SBCS master
controller (tag no,
S104)

v N

CONCLUSION

Considered as plant
betterment.

Removed needle valves. All
valves closed in spec.

Change in ANPP preliminary
setpoint report.

See SFR-1SF-049 dt 4/11/83.

Level X mitters. No
impact. .

-rn

No implact.

Setpoints were provided for
SBCS autcmatic performance
for pre-core hot functional
testing. Sectpoints will
have to be returned during
power ascension or during
dynamic plant conditions.
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UNIT DATE

13 07/21/83

1. 07/25/83
1 10/10/83
2 01/13/84
2 01/18/84

13 01/24/84

2 04/06/84

-

DOCUMENT TYPE

SFR 1SF-078

SFR 1SF-078

SFR 1SF-082

SFR 2S5F-1803

SFR 2SF-1838

Letter

SFR 2SF~2207

i. ~chment #1

SBCS
DOCUMENT EVENT

See title column

See title column

See title column
See title column

See title column

See title column

See title column

TITLE

The present control

. system logic does

not allow on-line
testing of quick
close feature for
the SBCS valves.

Request info forf
on-line testing of
SBC valves.

Change designated
landing for pin.

Spec. Bulletins not
in manual.
N001-13.02-136

Potential continous
alarm. Request
setpoint change.

- V-CE-19651,

V-CE~20436,

B/CE"'E"‘I 6273,
B/CE-E~16293, BPC-CE
(t40C 36256),
B/CE-E=3514, BPC-CE
(+10C 59756)

Request to change

gain on channel A of

Dual scaler card.

CONCLUSION

Valve quick-closing during
power operation was not a
design requirément of ‘the
SBCS. However, valve
quick-closing can be tested
at power levels of greater
than 6% but less than 15%
and greater than 26%, Test
procedure provided, No
design impact.

CE response - Not a design
feature but appears valves
can be tested individually.

Done. Corrected by DCPs on
Unit 2 and 3. No impact.

Included Spec. Bulletins in
manual, Mo impact.

CE disagrees with suggested
resolution for setpoint
change.

These letters have no
impact on the SBCS.

CE concurs.

3

No impact.

[ Xt ]
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" PASS NO. 11 . a
, 89 . ',
\ . Atte_nment #1 .

SBCS

UNIT DATE DOCUMENT TYPE DOCUMENT EVENT TITLE CONCLUSION

1 04/06/84 SFR 1SF-102 See title column See SDCN $00090 See SDCH S00090. No
impact.

2 04/10/84 SFR 2SF-2225 See title column Request info from CE CE will provide for some

. on tolerance of money. APS says OK. No

Allen Bradley Reset impact.
Card.

2 04/10/84 SFR 25F-2227 See title column Request CE provide CE did. ©No impact.
setpoints for A-B
reconnection timers.,

13 04/17/84 Letter See title column SBCS timers Provided base-line settings
V-CE-21669 for use during plant

startup.

13 04/17/84 SDCN S00090 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 25F-2226 See title column 2K-SFN-QY~~==~- CE verified equation used

Foxboro Dynamic on compensator cards. No
Compensator Cards impact.

2 ,05/01/84 SFR 2347 See title column See SDCN S00450 See SDCN S00450. Mo
impact.

3 " 05/07/84 SFR 3SF-001 See title column Bias controllers No impact.

have wrong scale
(see 25F-2407)

-
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NO. 12
89

UNIT DATE

13

13

13

13

05/29/84

06/07/84

. 06/15/84

07/10/84

07/26/84

07/26/84

Ll d

DOCUMENT TYPE

SDCN S00393

SDCN S00450

SFR 2SF-2407

SFR 2SF-2702

Letter V-CE-30663

Letter V-CE-~21669

Attachment #1

SBCS

DOCUMENT EVENT

See title

See title

See title

See title

See title

See title

column

column

column

colunn

column

column

TITLE

N001-13.02-125-3

N001-13.02-718-2

2J-SGN-F1C-1107,
1108

Requésted jumper
settings for Foxboro
modules.

NSSS control systems
response to turbine
load index signal.

NSSS control systems
response to turbine
load index signal

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.

* Correct tag codes for Allen

Bradley equipment., No
impact.

Change Bias scales on FW
pump. speed controllers
(HIC). No impact in this
effort.

CE stated which settings to
use and where they were.
No impact.

CE request of Béchtel to
provide tag number, model
number, range and signal
dampening effects at output
of Rosemount transmitters,
Possibility of RRS and SBCS
receiving a signal ripple
of 215 PSI at 200 hertz.

CE addressed effects of
pressure transmitter ripple
signal to control systemn,
CE asked for transmitter
information for further
evaluation on the effect on
control system.

-y
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PaER NO. 13

@

UNIT DATE

13  08/07/84
2 08/10/84
2 08/10/84
13 08/11/84
13 08/17/84
13 08/22/84
2 08/23/84
2 08/28/84
2 09/13/84
2 09/20/84
2 10/12/84

DOCUMENT TYPE

FCR 82292N

SDCN S01109

SFR 2SF-2896

* FCR 82425N

Letter V-CE-30790

FCR 82779N

SFR 28F-3130

SDCN S01234

SFR 25F-3643
SFR 25F-3344

SDCN $01504

Attachment #1 1

SBCS

DOCULENT EVENT

See title column

See

See
See
See
See

See

See

See

See

. See

title

title

title

title

title

title

title

title

title

title

column

column

column

column

column

column

column

column

column

column

TITLE

Replacement parts
for O-ring.

NO01-13,02-136-4

See SDCN S01109
Replacement parts
for O-ring

HELBA effects on
SBCS

Specifies water
grade to lubricate
O-ring

See SDCN S$S01234
N001-13.02-257-1
Obtain replacement
timers for FUCS,

See SDCN S01504

N001-13.02~-852-1

CONCLUSION

No impact.

Add pages from supplier
catalog to O-M manual
(21001-13.02-136) to qualify
for plant acceptance
criteria. No impact.

See SDCN $01109. No
impact.

No impact.

Addressed partially HELBA

effects on SBCS. No
impact.

No impact.

See SDCN S01234. Mo
impact.

Reflect as built to drawing

which has duplicate wire
no. P.C.0. 1llo impact.

No impact.

See SDCN S015041. No
impact.

Correct push button label,
No impact.

-
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UNIT DATE
13 10/18/84
2 10/25/84
13 11/01/84
13 11/01/84
1 11/11/84l

(iiiigqNOa 14
/89

11/13/84

11/17/84

12/06/84

03/14/85

DOCUMENT TYPE

SFR 25F-3504

SFR 25F-3571
(NCR-SE5225)

«

SDCN S01911
SDCN S01912

SFR 1SF-136

SFR 2SF-3724

SFR 1SF-138

SFR 2SF-3892

SFR 2SF-4680

At.achment #1

SBCS
DOCUMENT EVENT

See title column

See title column

See title column

* See title column

See title column

See title column

See title column

See title column

See title colunn

TITLE

See SDCNs 501911,
S01912

Correctly rewire
power supplies to
correct changes from
TCN-002

N001-13.02-253-2
NOO1-13.02-257-2

Resistor appears to
be burnt.

Reterminate wire to
correct position.

Communication
between RPCU and PMS
computer not
linking.

Tolerance for
Foxboro modules

Manual master
indicating lamp on
M/A station would
not light.

CONCLUSION

See SDCNs S01911 and
S01912. No impact.

Done. No impact.
{Statement says problem
doesn't exist in Ul and
"UZH)

Correct a wire termination.
No impact.

See SDCN S01911 11/1/84.

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.

Install wire to get light.
No impact.

-y







36 NO. 15
/89

UNIT DATE
13 03/15/85

2 04/18/85

2 05/01/85 -

1,2 05/24/85

2 05/24/85

2 05/26/85

13 05/31/85

13 05/31/85

DOCUMENT TYPE

Letter APS
85-008-419 (SE

SFR 2SF-4907

SFR 2S5F-5004

SER 25pP-5135

SFR 25F-5141

SFR 2SF-5151

SDCN S03870

SDCN S03869

Atvuachment #1

SBCS

DOCUMENT EVENT

See title

See title

See title

See title

See title

See title

See title

See title

column

column

column

column

column

column

column

column

TITLE
Inadvertent opening
of SBCV'S.

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

503870

Can't locate -
wire/pin in bundle

N001-13.02-729-1

N001-13.02-728-1

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)

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.

See SDCN S03870 above. No
impact.

-y







UNIT DATE

13 07/02/85

13 07/02/85

1 08/02/85

—-""'/

2 08/06/85

13 08/12/85

E NO. 16
89

DOCUMENT TYPE
SDCN S04109

SDCN S04108

EER 85-SF-013

SFR 2SF-5564
(NCR-SE5995)

Letter V-CE-32738

Ai. shment #1

SBCS
DOCUMENT EVENT

See title column

See'title column

See title column

See title column

See title column

TITLE

N001-22.01-64-8

N001-22.01-62-9

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.)

See SDCN S04387

CE takes lead
responsibility to
provide
recemmendations for
problems encountered
with the SB valves.

™Y

Add inlet and outlet info
to control schematic for
Ross valves for
installation information.
No impact.

CONCLUSION

See SDCN S04109 above

Note that the established
test condition, S.G.
pressure stays below.the
SBECS setpoint pressure;
therefore, all valves
remalned closed.

CE concurs that the
acceptance criteria 1is not
acceptable, CE recommends
retests. Test guidelines
are provided. Retests will
ensure that SBCS performs
its intended functions -
retest guidelines’ allow
S.G. pressure to reach SBCS
setpoints. 1o design
impact.

see SDCN S04387

Recommendations include:

* HMaintain a clean system.
* Cycle valves once/month,
* Add a spring under
piston ring.

* Increase pllot areca,

* Reduce corrosion.

* Increase actuator size.

* Increase supply pressure
. to actuator. :

-~
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E NO. 17
89 )

UNIT DATE

13 08/21/85

13 08/23/85

13 08/30/85

13. 09/04/85

1 09/05/85

DOCUMENT TYPE
SDCN S04387

DCP 10,20303-FW-020

Letter

Letter V-CE-32862

EER 85-SF-018

®

Atruchment #1

SBCS
DOCUMENT EVENT

See title column

See title column

See title column

See title column

See title column

TITLE
N001-13.02-872-1

Revise low pressure
" setpoints

Enhancement of steam
bypass valves.
B/ANPP-E-139615 MOC
399311

Loss of power alarm
to NSSS control
system cabinet

SBCS modulation
permissive available
when main steam
press. is within
expected range.

CONCLUSION

Change fuse from AGC
Bussman to slo-blo to take
in rush of current. No
design impact.

Feedwater system equipment.
No design impact on SBCS.

1. RAdd a wave spring under
each valve.

2. Increase air supply
pressure by replacing air
supply filters.

"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.

—ty







GE NO. 18
' 89

UNIT DATE
1 09/23/85
1 10/03/85

DOCUMENT TYPE

EER 85-5F-021

Post trip review
report

Att..ament #1
SBCS

DOCUMENT EVENT TITLE

See title column Pressurize pressure
. response during the
50% loss of load
test .was different
than CE's computer
values.

See title ‘column PTRR §1-85-005

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 ACTICN: W.O. §92322,
W.0, #99133, 73PA-15F09.
Performed recommended
actions via above
documents.

Probable initiating event
is a problem with the plant
mutiplexer (PHUX). Due to
the control power being
lost momentarily and the
lack of an open permissive,
the SBCS did not generate a
quick cpen signal.

The SBCS loses power during
a LOpP, The system is not
safety related. However,
the loss of SBCS and its
quick opening capability
during a LOP needs to be
reviewed.,

oy
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NO. 19
‘89

UNIT DATE

13  10/04/85

1 10/17/85

1 10/24/85 °.

13 12/20/85

1 12/20/85

DOCUMENT TYPE

Letter V-CE-32687

EER

Post trip review
report

SDCN 505580

EER 85-SF-037

Attachment #1

SBCS
DOCUMENT EVENT

See title column

See title column

See title column

’

+ See title column

See title column

TITLE

Current steam flow
setpoints are not
optimal based on
testing.

Missing data for
steam flow vs. valve
position (TERO03).

PTRR #1-85-007

Vendor (CE) FCR
#1506 to install
wave spring under
piston ring of steam
bypass valves. Ref:
bcp 1,2,30M-SG-145

During the trip on
12/20/85, the
contribution of
pressurizer pressure
bias signal to SBCS
may nced to provide
a larger input valve
to modulate the SBCS
valves more quickly.

CONCLUSION

-Optimum settings to be

installed to insure that

the longest possible design
margins exist in the plant.
CE provided the new

setpoints. !

This info. is not required.
Not part of acceptance
criteria.

During load rejection 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-Sr-018,

-~

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%) to prevent
pressurizer pressure from
reaching the trip setpoint.
No change to SBCS required.
(The limiting factor is the
modulating stroke speed of
the valves.) )



)3 NO. 20
89 \
) Attacnment #1
SBCS
UNIT DATE DOCUMENT TYPE DOCUMENT EVENT ‘ TITLE

1 12/23/85 Post trip review See title column . PTRR #1-85-010
report

13 01/22/86 Letter See title column SBCS grouping
: V-CE-33315
13 01/23/86 SDCN S05739 See title column Change bonnet bolt
) torque from
1125-1130 to 1650 -
FT-LBS, 1IaW CE memo
. KM5-60 DTG 1-21-86
(valves PV-~1001
‘through PV-1008).
Ref: PCR
86-13-5G-002. Paper
change only.

1 02/04/86 EER 86~SF-007 " See title column SBCS successive
quick-open signals
Rz trip 2-3-86.

W

@

CONCLUSION

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-SF-037 has been issued
to evaluate potential
changes.

Regrouping of SBCV's:

Change incorporation by
BR2, 50.59 not performed -
probably due to old rules.

-y

110 #134914 and PCO/PCR
$86-13-SF-002" accomplished
to change TAVG~1Cd setpoint
foxr SBCV quick-open.
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PiiiiNO. 21

UNIT DATE
1 02/04/86
1 02/10/86
3 03/12/86
13 03/21/86
13 03/21/86
13 03/21/86
13 03/21/86

DOCUMENT TYPE

EER 86-SF-007,
V-CE-33384

LER 86-006

SFR 3SF-023

SDCN S06251
SDCN S06250
SDCN' S06249

SDCN 506248

SBCS

DOCUMENT EVENT

See title

See title

See title

.

See title

Sce title

See title

See title

column

column

column

column

colunn

colunn

colunn

* Attac.unent §1

TITLE

Loss of feed pump at
60% xesulted in
plant trip-followed
by a quick open of
the steam bypass
valves, The valves
closed after the QO,
followed by a second
Q0. This resulted in
over cooling-causing
SIS,

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
SBCS Wiring diagram

SBCS viring diagram

SBCS Wiring diagfam

CONCLUSION

CE recommends revising the
SBCS TAVE low set point
(tag S314). Hew 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.0. block signal
occurs in time to prevent
second Q.0, following
reactor trips from power
levels above Q.0. block
threshold.

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 SDCN S06387 - 4/1/86
See SDCN S06387 - 4/1/86
Sce SDCN S06387 - 4/1/86
See SDCN S06387 ~ 4/1/86

-







UNIT DATE
13 03/21/86
13 03/24/86
13 04/01/86
13 04/01/86
13 04/01/86
13 04/04/86

DOCUMENT TYPE

SDCN $06247

Letter

SDCN S06387

SDCN 506389

. SDCN s06385

SDCN S06432

@

Attacument #1

SBCS
DOCUMENT EVENT

See title column

See title column

See title column

See title column

See title colunn

See title colu@n

TITLE

SBCS Wiring diagram

Turbine bypass valve
document revision.
V-CE-33569.

SBCS hardware block
diagram

SBCS Hardware block
diagram .

SBCS Hardware block
dlagram

Changes calibration
fine tuning for
proper valve
response,
particularly for
smooth positive
response below 10%
(Bailey AP2
Positioner). Ref:
EER 85-5G-174.
Paper change only.
No PCR.

, iiii!\ ;

CONCLUSION

See SDCN S06387 - 4/1/86

Marked up coples of SBCS
engineering documents per
request by S. Garret. NoO
design impact.

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.

See SDCN S06387 above.

See SDCN S06387 above.

Incorporated by BR3, These
changes may result in a
greater demand signal from
the control rocm being
required to lift valve off
seat. Cal. procedure
should be checked for
incorporation.

-rn
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aCE NO, 23 . ) a
89 \ -
. Attachment #1

[\l

(NCR~SE6561)

resolution. Concern
with excessively low
voltage under ful
load now. .

SBCS ,
UNIT DATE DOCUMENT TYPE DOCUMENT EVENT TITLE CONCLUSION
2 05/25/86 Post trip review See title column PTRR #2-86-001 Reactor power was reduced
report 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 NG01-13.02~-870-1 Correct reversed color

) o : coding on drawing. No
design impact.

13 05/27/86 SDCN S06786 See title column Incorporates vendor Incorporated by BR3. 50.59
(Fisher) errata for- not performed - old rules.
calibration of type Cal procedure should be
546 and 546S checked for incorporation.
electro-pneumatic
transducers. Ref:

PCR 86-13-5G-007,
Paper change only.
SDCN $06862 See title column Sys. Description, Updates which valves
SBCS ANPP Units 1, recelve which signals. No
2, and 3 impact.
SFR 3SF-032 See title column Refers to 3SF-023 CE reviewed short and long

term and sald no effect.







' 10, 24
99 * \

UNIT DATE DOCUMENT TYPE

13  06/26/86  EER 86-SF-031

3 06/30/86 SFR 3SF-037

13 06/30/86  -V-CE-34044

2 07/01/86 * Post trip review

report.

13 07/07/86 EER 86-SF-033

Attachment #1

SBCS
DOCUMENT EVENT

See title column

See title column

See title column

See title column

See title column

TITLE

Add inputs to the
SBCS TRBL alarm to
indicate whether the
SBCS master is "not
in remote auto",

Missing wire and
pin. (see 2SF-4680)

Analyse SBCS for
optimum performance.

PTTR #2-86-003

Potential
deficiencies in the
SBCS resulting in
reactor trips.

- .

Disposition states that
system design is adequate
for plant operation and
that no change is required.
No design impact,

CONCLUSION

No impact.

Proposal to analyze SBCS
setpoints. MNo impact.

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 kecause there was
dirt in the card slot which
prevented the LCH card from
making contact. HNo design
impact.

. Info only disposition

proposing alternatives for
more desirable quick-open

operation. Info only = no
design iumpact.
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NO. 26
89

UNIT DATE

13

08/30/86

’

DOCUMENT TYPE

PCR86-13-SF-11,
V-CE33629

DOCUMENT EVENT

See title column

Attuchment #1

SBCS .
TITLE

100% load rejection
~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
fleld for more info

CONCLUSION

3) Power was also
momentarily interrupted to
SBCS, 4) After power
restoration, SBCS
automatically initlalized
in manual and at 30%
demand:

The above responses
resulted in "CYCLING" of
the TBV's.

To prevent the situvations
encountered during the 100%
load rejection 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 troubleshooting
revealed that power
interruption exceeds 2
seconds resulted in a
transferred to "fail safe"
mode prohibliting anomalous
system behavior,

* Fast bus transfer in U-2
at 100% power was
successful \
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NO, 27
89

UNIT DATE
13 09/18/86

13 12/02/86

13 12/20/86

13 12/30/86

13 05/01/87

13 05/05/87

13 05/05/87

LY

DOCUMENT TYPE

EER 86-5F-041

SDCN S07866

" EER 86-SF-052

FCR N-A4257

13sM-SG-009

SDCH §508299 -

SDCN #508301

Ai....-nment #1

SBCS
DOCUMENT EVENT

See title column

See title column

See title column

See title column

See title column

Sece title column

Sce title column

TITLE

Repetitive
quick-open
actuations in steam
bypass control
valves.

NSSS Control System
Manual

Determine method of
preventing
quick-open signal to
allow SBCV!s to be
tested at power.

Added vendor part’
no. Lo drawing

Site Mod -~ Stm
bypass control
valves - Dwg
922701027, SBCV's
13JSGN-PV-1001-1006

Log #N001-22.01-62

Log §N001-22.01-125

®

_ CONCLUSIOM

Disposition states that
auto permissive timers are
field set. EER recommends *
adjusting auto permissive
timers T1 and T2 to 15
seconds from existing 10
second settings provided by
CE. (see Letter V-CE-21669)

Info to upgrade manual for
new indicating recorder.
No’ impact.

Per SBCS, tech manual
(t1001-13,02~2009-2), SBCS
master controller should be .
in manual.. Cperational
procedures 410P-1SF0S,
420pP-2SF05, 430P-3SF05

shows proper positioning.

No design impact.

No impact.

Replaced needle valves with
ncedle check valves for
quicker open/close
operation of SBPV's, Logs
N0O01-2201-61, 62, 86, 125

Sce site mod #13SM~SG-009.
Improved open/close of
SBPV's,

See site mod #13St4~SG-009.
Minor no impact.

-t




GE NO. 28
89

UNIT DATE

13  05/05/87

13  05/05/87

1 05/31/87

; ' 13 --06/08/87

13 11/03/87

. 13 11/03/87

.

L4

DOCUMENT TYPE

SDCN #508300

SDCN #s08302

Post trip review

Site Mod
1 ’-2' 3-SM-SF-008

SDCN #508966

SDCN §508967

i chment §#1

SBCS
DOCUMENT EVENT

See title column

See title column

See title column

See title column

See title column

, See title column

TITLE

Log #N001-22.01-64

Log #N001-22.01~-129

PTRR §1-87-002

Installation of
transducers

Log #N001-22.01-125,
Dwg 922701030,
SBCV's 13JSGH,
PV-1007,1008

Log #N001-22.01-129

@

See site mod #13SM-SG-009.
Improved open/close of
SBPV's,

CONCLUSION

See site mod #135M-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 1004 was informally
tested and responded as
designed. Mo design
impact.

Install lanyard transducers
on steam bypass control
valves for TDAS hookup. No
design impact.

Change type/model # of
valve positioner.” Mo
impact. Logs )
N001-22,01-63, 64, 87, 129

Change type/model # of
valve positioner. No
impact.

-

A\
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UNIT DATE

13 11/03/87
13 12/15/87
13 12/15/87
3 12/18/87
13 12/29/87
13 02/23/88
13  04/01/88

DOCUMENT TYPE
SDCN S08468

SDCN #A02117

SDCN §A02118

Post trip review
report

Letter 167-01819 -
JVR/ER4

Letter V~CE-=35620

SDCN A00904

Attachment #1

SBCS
DOCUMENT EVENT

See title column

See title column

See title column

See title column

See title column

See title column

See title column .

TITLE

Provides product
specifications and
instructions for
Bailey AP4
positioner
(xreplacement for old
AP2 positioner).
Ref: EER 87-5G-146,
EAR 87-1933.

Log #N001-22.01-125

Log #N001-22.01-129

PTRR #3-87-001

Revisions of CE
documents on SBCS.

Steam bypass control
system
documentation.

Reactor Power
Cutback Module
Assembly

CONCLUSION

No ECE or 50.59 eval.

-

. See site mod #13SM-5G-009.

Minor no impact.

See site mod #13SM-5G-009.
Minor no impact.

SBCV #5 did not open as
required. The valve was
sticking. No I&C concerns,

Revise document to properly
show as built plant
configuration. No impact.
(see also CE letter 33629
dt. 5/5/86 evaluation)

CE responds to document
changes and questions not

to modify SBCS controllers. ,

No impact.

Changed a part manufacturer
from Rale to Bourns. (part
is 1K +/- 5% trip pot)

v
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AGE NO.
éueg .

UNIT DATE

13 07/12/88 SDCN AQ1380

13 07/12/88 SDCN A01378

13 08/22/88 SDRN #175

1 08/24/88 Post trip review
report
1l 09/19/88 LER 88-021

13  11/01/88 SDCN §A01914

DOCUMENT TYPE

SBCS
DOCUMENT EVENT

See title column

See title column

See title column

See title column

See titlée column

See title column

Ijt. .-hment: #1

TITLE

0O&! Reactor Power
Cutback System -
13-N001-13.02-138~8

Reactor Power
Cutback Module
Assembly -
13-N001-13,02-872-2

pce 10,20, 30J-SF-022

PTRR #1-88-05

Reactor trip due to
high pressurizer
pressure

Log #N001-22.01-61

@

CONCLUSION

Changed part no. for 5A
power supply and changed
part’ (dual mono.
multivibrator) from
Signetics to Fairchild.

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.

Main 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.

Turbine trip accompanied by
improper SBCV operation
resulting in rcactor trip.
Root cause of failure still
under investigation.

Transducer mounting bracket
revision, No impact.

9
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0 NO, 31

s

UNIT DATE

13 11/01/88
13 12/08/88
. 13 02/22/89
2 02/26/89
e
13 06/26/81

e - =%

DOCUMENT TYPE
SDCN #A01915

Site Mod

1,2,3-SM-SF-007

SDCN A02340

Post trip review
report

Letter V-CE-14627

Aiaclunent #1

SBCS
DOCUMENT EVENT

See title column

Sce title column

See title column

See title column

See title column

TITLE

Log #N001-22.01-63

Installation of
transmitters

SBCS O-M Instruction
Manual ®

PTTR #2-89-001

Addition of loss of
feed pump status to
SBCS (Hardware
saddition)

®.

CONCLUSION

Transducer mounting bracket
revision, No impact.

Replace Foxboro
E11GM-ISAE2-ELSP with
Rosemont 1151GP9EZZT0008FB.
No design impact.

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 lmpact.

At 100% power, a FWCS
malfunction resulted in a
reactor trip. The SBCS
respoi~led as designed. No
concerns regarding the
SBCS:

CE recommends testup using
existing system. Procedure
given in said document.

),







Aer NO. 1

&

UNIT DATE

1 04/20/83
i 07/06/83,
13 08/23/83
1 12/01/83
1 10/08/84
13 08/12/85
1 09/10/85

DOCUMENT TYPE

SBCV impact

SBCV impact

-

SBCV impact

SBCV impact

SBCV impact

SBCV impact

SBCV Impact

@

SBCV
DOCUMENT EVENT

SFR

SER

* Letter

SER

.SFR

Letter

EER

TITLE

1-SF-052

1-5G-163

V-CE-20421,
V-SF-1068

1-SF-088

1-5G-328

V-CE-32738

85-SG-123

.

CONCLUSION ‘

Quick-close needle valves
weré 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 IF APS feels
control air may not clean
up quick enough.

Fallure 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,




’ 2 NO. 2
9

UNIT DATE

13 09/20/85

1,2 11/05/85

2 08/28/86
3 12/17/87
1 01/01/88

DOCUMENT TYPE

SBCV impact

SBCV impact

' SBCV impact

SBCV impact

SBCV impact

DOCUMENT EVENT

Letter

Letter

Plant Trip

Plant Trip

SHOD

SBCV

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 StOD SG-019.

CE quote for resurfacing
steam bypass control
valves®' valve-plugs to
reduce surface pitting.
Unit 1. Letter implies
Unit 2 was done previously.

" SBCV 02J-SGN-PV~1007

(bypass to ATH).

Stayed open longer than
expected.

WR 181931 for valve op.
investigation.
Recommended Pl to stroke
SBCVS\

SBCV #5 (03J-SGN-PV-1005)
exhibited erratic behavior.
Valve trouble shooting done
by ¥IR252757 - 10265837
indicated mechanical
binding.

Recommended increased PM
stroke testing of SBCVs.

. Installed needle valves in

AU SBCV positioner air
systems - to requlate
open/close times of the
SBCVs. Unit 1 - SHMOD could
not be ccmpletely closed
because wave springs were
not installed. Poor SBCV
response contributed to
Plant Trip MNo. 1-88-00S.

P







L BAGE NO. 3
qiiiiaJa9

UNIT DATE

3 01/01/88

n/a 05/13/88

2 07/01/88

| 08/21/88

-
B

DOCUMENT TYPE

SBCV impact

SBCV impact

SBCV impact

SBCV impact

‘iii’ébcv

DOCUMENT EVENT

SMOD

NRC IE Notice

SMOD

Plant Trip

TITLE

SM~SG-009

NRC IEN 88-24

Si-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,

Wave spring modification
(PCP 13J-SG-045) was not
complete and system timing
tests (SMOD S1-SG-009) was

not completely accomplished -

at th-“time of this trip.
Not set optimumally,

SBCV 1003.- 10300543 and/or
W0285815 packing binding
problem.

EER 88-SF-040 to review
system .xresponse deemed
unique situation - no
control sys changes needed
- completion of valve
modifications and setup
were required.

Recommended increasing SBCV
stroking Pr1{410P=1SF05)
frequency to 2 times
monthly.

-ty
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ATMOSPHERIC DUMP VALVE ENGINEERING ANALYSIS p

0 : : REVISION 1 SUMMARY
& .

Figure VI-8:

Instructions:
Replace original Figure VI-8 with Revision 1 of Figure VI-8.

Summary of change:
Clarified assumptions made for packing gland follower friction for
ADV-179

Table IX-1:

Instructions:
Replace original Table IX-1 with Revision 1 of Table IX-1

Summary of change:

Corrected typographical error on Page 2, Pneumatic Subsystem
Corrective Action
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UNIT 3 FAILURE ANALYSIS SUMM'I-\RY - REVISION 1

VALVE OPERATION (psig)
Regardless of Demand Signal & Time

CONTRIBUTING ADV-178 | ADV-179 | ADV-184 | ADV-185
FORCE
PLUG WEIGHT, LB (1) 400 400 400 400
PISTON RING FRICTION, L8I (1) 635 635 635 635
UNBALANCED
FORCE ON PLUG - INCLUDING BONNET 3820 3820 3820 3820
PRESSURE, LBf {2)

TWO SPRING PRELOAD, LBf(f) | ~=------ 18619 | ~ccccce | cccen--
THREE SPRING PRELOAD, LBf (1) 3282 | ------- 3282 3282
PACKING AND/OR PACKING GLAND 3500 (3) 4600 (4) 1219 (1)-| 4600 (3)

FOLLOWER FRICTION, LBf
TOTAL FORCE-REQUIRED TO MOVE PLUG| 11,637 10,974 9,356 12,737
(LBf)
MAXIMUM FORCE AVAILABLE FROM 10,577 10,577 10,577 10,577
ACTUATOR (95 pslg nitrogen supply)
TOTAL POSSIBLE FORCE ON PLUG, LBf -1060 -397 1221 <2160,
(With Maximum D/P of 95 psid) ’
(positive Is upward)
CALCULATED BONNET PRESSURE Less Than Less Than |Approximately] Less Than
WHICH WOULD HAVE PRECLUDED 15 psig 15 psig 30 psig 15 Psig

NOTES:

OBSERVED ON ADV-185, OR, 4600 LBf.

(1) THESE VALUES ARE BASED ON DESIGN VALUES
(2) THESE VALUES ARE BASED ON A 15 PSIG BONNET PRESSURE.
(3) THESE VALUES WERE DETERMINED DURING TESTING.
(4) NO TESTING WAS PERFORMED ON ADV-179 SINCE IT'S ACTUATOR WAS DAMAGED
TWO OTHER VALVES (ADV-178 AND ADV-185) ALSO HAD THEIR PACKING GLAND
SEIZED TO THE VALVE STEM. ASSUMING THE HIGHEST OBSERVED VALUE OF
FRICTION IS THE MOST CONSERVATIVE APPROACH. THIS WOULD BE THE FRICTION
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ENGINEERNG RECOMMENDE

IVE ACTIONS MATRIX - REVISION 4

PROBLEMS HOTED
DURING ADV INVESTIGATION

ROOT CAUSE(S)

ACTIONS TO BE TAKEN PRIOR TO UNIT RESTART FROM
CURRENT OUTAGES

B CORRECTIVE ACTIONS

ACTIONS TO BE TAKEN FOLLOWING CURRENT OUTAGES

ATMOSPHERIC DUMP VALVES

A EXCESSNVE DONNET PRESSURE REGURNG
HGHFOACES TOOPEN VALVES
(Ut ADV-184)

8 HIGH FORCES TO OPENVALVES
{U3 ADV-178 & ADV-185)

C. VALVE OSCRIATIONS
(Ut ADV-178, -184 and «179)

Al PISTON RNG LEAXAGE GREATER THAN
REUEVING CAPACITY OF THE PLOT VALVE
RESLLTING N EXCESSIVE BONNET PRESSURE

BI.TESTING PROGRAMREVEALED EXCESSIVE .«
PACKING/PACKING FOLLOWER FRICTION

B2, DISASSEMBLY OF UNIT 3 ADV ACTUATORS RE
VEALED 3 OF 4 ACTUATORS CONTANED 3
SPRAINGS INSTEAD OF 2 (CURRENT DESIGN)

C1. MAJOR FACTORS THAT CONTRBUTE TO THE
OSCRLATIONS ARE:
« ) Cv ransiton In disk stack provkios a high
stopwise force Input 1o plug
b} Relatively fow actuator *stitfnnss® due to
95 psig nitrogen supply pressure

A1, NCORPORAT £ CCI RECOMMENDED MODIFICATIONS
a2) Increase plug plict capachy
b) Moddy piston ring .
¢) Modify disk stack to provide a smooth Cv transhion

A2, INCREASE MTROGEN REGULATOR PRESSURE FROM 8570 105 PSIG
A3 INSTALL BONNET PRESSURE TAPS INUNIT 3 ADVs

B1. INSPECT UNIT 1 AND 2 ACTUATORS AND REMOVE EXTRA SPRING IF
FOUND

B2 REMOVE EXTRA SPRINGS IN THE 3 UNIT3 ADVs
EXTRA SPRING WAS IN THE ACTUATORS (Rel. IR #3-1-89-030)

C1. INCORPORATE CCI RECOMMENDED MODIFICATIONS

a) Increase plug pliot capacity

b) Moddy plston ring

) Moty disk stack to provide & smooth Cv transhtion

C2 INCREASE NITAOGEN REGULATOR PRESSURE FROM 5 TO 105 PSIG

B3, INTIATE INCIDENT INVESTIGATION REPORT TO DETERMINE WHY THE

Al. PERFORM MONTHLY STACKING PROGRAM (30% STROKE) 203
PERFORM WEEKLY BONNET PRESSURE CHECKS i

A2. EVALUATE DATA FROM STROKING PROGRAMBONNET PRESSU&E
CHECKS AND ADJUST FREQUENCY OF PERFORMANC EAS REQURED

A3, PERFORM QUARTERLY ST (100% STROKE) 5

.

Bt. EVALUATE DATA FROM STROKING PROGRAM TO ENSURE HGH
FORCES DONOTOCCLR

_ny
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ENGINEERNG RECOMMEN

IVEACTIONS MATRX « REVISION

PROBLEMS NOTED
DURING ADV INVESTIGATION

ROOT CAUSE(S)

ACTIONS TO BE TAKEN PRIOR'TO UNIT RESTART FROM
CURRENT OUTAGES

CORRECTIVE ACTIONS

ACTIONS TO BE TAKEN FOLLOWING CURRENT OUTAGES

PNEUMATIC SUBSYSTEM
A NITORGEN REGULATORS EXHBIT SEAT

LEAXAGE CAUSING HIGH DOVWNSTREAM
PRESSURE

8 EXCESSIVE NTROGENLEAKAGE

C. DIFFERENT POSITIONERS EXHEIT

N

D. NTROGEN AND INSTRUMENT AIR
SYSTEM CLEANLINESS - NITROGEN
REGULATOR EXPERIENCED FALURE
DUETO DEBRIS N NTROGENLINE

DIFFERENT CONTROL CW\RACTERST!CS.

A1, WEAR ANOOR DEBRIS DAMAGED THE
SOFT SEAT

A2 NO PMEXISTED TO IDENTIFY PROBLEMS OR
DEGREDATION OF SYSTEM

81, LEAKING AITTINGS

2. REGULATOR NOT CONTROLLING AT THE
CORRECT PRESSURE

83, RELIEF VALVE LEAKING OR WEEPING AT
LOWERTHAN 125 PSIG SET PRESSURE

B4 NOPERIODIC TESTING TO DETERMINE
STATUS OF SYSTEM

C1.NO PM EXISTED TO ADJUST OR MONITOR
CAUBRATION OF POSITIONERS

D1. INDETERMINATE - PROBABLE INSUFFRICIENT
ALUSH FOLLOWING MAINTENANCE OR
CONSTRUCTICN ACTIVITIES

Al REPLACED DAMAGEDWORN REGULATOR PARTS
A2 VERFY NTROGEN SUBSYSTEM CLEANUNESS

AJ. DEVELOP AND PERFORMA PM TASK TO ADJUST REGULATOR
SETPOINT

- |B1. NTROGEN ACCUMULATOR DROP TEST TOBE PERFORMED ON ALL

VALVES. LEAKING FITTINGS AND RELIEF VALVE PROBLEMS TO BE
CONRECTED

82, NSTITUTE CORRECTIVE ACTIONS REQUIRED FOR REGULATORS
83. DEVELOP AND IMPLEMENT QUARTERLY NTORGEN LEAKAGE ST
84, DEVELOP ST AND TEST SECTION XI CHECK VALVES FORLEAKAGE

C.1 DEVELOP AND PERFORM A PM TASK TO CAUBRATE AND ADJUST
THE POSITIONERS

D1, FLUSHSAMPLE NITROGEN SUBSYSTEM, 1A AND HIGH PRESSURE
NITROGEN SUPPUIES TO VERIFY CLEANLINESS

D2, INSTALL 3 MICRON INSTRUMENT AIR FILTER IN MSSS SUPPLY LINE
TO ADVs. (UNIT 3 ONLY - COMPLETED IN UNITS 1 AND 2)

03. WPLEMENT CORRECTIVE ACTIONS NOTED IN INSTRUMENT AIR
REPORT (NED REPORAT)

A1, MONTOR PERFORMANCE OF REGULATORS DURNG OPERATION OF
ATMOSPHERIC DUMP VALVES

A2. PERFORM PM AS REQURED

A NUCLEAR ENGINEERNG DEPARTMENT PERFORM OVERALL DESIGN
REVIEW OF ADV SUBSYSTEM

B1. PERFORM QUARTERLY NITROGEN LEAKAGE ST

62 EVALUATE THE NEED FOR MODIFICATION TO INSTALL DOUBLE VALVE
ISOLATION (INCLUDING A LEAKOFF VALVE) BETWEEN ACCUMULATOR
ANO HIGH PRESSURE NITROGEN SYSTEM.

B3. NUCLEAR ENGINEERING DEPARTMENT PERFORM OVERALL DESIGN
REVIEW OF ADV SUBSYSTEM

x

C1. MONITOR PERFORMANGE OF POSITIONERS DURNG MONTHLY
STROKING OF ADVs

C2. PERFORM PMAS REQUIRED (X detiddancles are noted) AND DURING
REFUBLING OUTAGES

D1. IMPLEMENT COMMITMENTS MADE BY ANPP IN RESPONSE TO
GENERIC LETTER 88-14

EQUIPMENT QUALIFICATION AND
CONFIGURATION CONTROL ISSUES

A UNQUALRED GAGES LEFTON
POSITONERS DURNG OPERATION

B ADDITIONAL SPRING FOUND INU-3
ACTUATORS

C.BUNA-N *0° RINGS FOUND INU-3
ACTUATORS (SHOULD HAVE BEEN
CHANGED TOVITONBEFORE
OPERATION)

A1, UNDER INVESTIGATION - SEE
IR #3-1.89-030

B1. UNDER INVESTIGATION = SEE
IR #3.4.89-030

C1. UNDER INVESTIGATION ~ SEE
IR #3-1-89-030

Al REMOVE UNQUALIFIED GAGES PER VENDOR TECH. MANUAL

B81. REMOVE ADDITIONAL SPRING FOUND INACTUATORS

C1. REPLACE ANY UNIT 3 BUNA-N "O° RINGS WITH VITON

Al, UNDER INVESTIGATION - SEE IIR #3-1-89-030

B1. UNDER INVESTIGATION - SEE IR #3-1-89-030

C1. UNDER INVESTIGATION -- SEE lIR #3-1-89.030

.
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\ ENGINEERNG RECOMMENDEC IVE ACTIONS MATRIX - REVISION 1 b,
g
= . CORRECTIVE ACTIONS
PROBLEMS NOYED .
DURING ADV INVESTIGATION ROOT CAUSE(S) ACTIONS TO BE TAKEN PRIOR TO UNIT RESTART FROM ACTIONS TO BE TAKEN FOLLOWING CURRENT OUTAGES
) CURRENT OUTAGES ..
PACKLESS ISOLATION VALVES
A CURRENT ORENTATION OF VALVES AL VALVE INSTALLED SO THAT IT EXPERIENCES  [A1.NONE . A1, RE-ORIENT VALVES TO ELIMINATE B1-DIRECTIONAL FLOW THAOUGH
CAN RESULT ININABLITY TO OPERATE BHDIRECTIONAL FLOW THE VALVES
VALVES IN SOME OPERATIONAL
CONDITIONS .
ADV OPERATING PROCEDURES -
a - |
A INCONSISTENT UNDERSTANDING OF A1, SEE INCIDENT BNVESTIGATION REPORT At. SEE INCIDENT INVESTIGATION REPORT A1, SEE INCIDENT INVESTIGATION REPORT |
ADV OPERATION AND OPERATING UR #2-3-89-001 - IR #2.3-89-001 IR #2.3-89-001
CHARACTERISTICS . |
B. PROBLEMS IN MANUALLY OPERATING 81, SEEINCIDENT INVESTIGATION REPORT 81, SEE INCIDENT INVESTIGATION REPORT . |B1. SEEINCIOENT INVESTIGATION REPORT |
THEADVs IR #2-3-89-001 IR #2.3-89-001 IR #2.3-89-001 . |
MISCELLANEOUS *
A ADV BLOCK VALVES NEVER NSTALLED A1 PREVIOUS DECISION Al NONE At INSTALL BLOCK VALVES UPSTREAMADVs

Page 3
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