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Attachment 5

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

-

BEFORE_THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of
LONG ISLAND LIGHTING COMPANY ) Docket ?SL)SO-JZZ-l

(Shoreham Nuclear Power Station,
Unit 1)

AFFIDAVIT OF ROBERT G. LaGRANGE
IN RESPONSE TO ALAB-788

I, Robert G. LaGrange, depose and say:

1. I am a Section Leader in the Equipment Qualification Branch, within
the Division of Engiheer1ng. 0ffice of Nuclear Reactor Regulation, United
States Muclear Regulatory Commission. A statement of my Professional
Qualifications is attached. This affidavit 1s submitted in response to

that portion of ALAB-788 dealing with "environmental qualification.”

2. In ALAB-788 issued by the Atomic Safety and Licensing Appeal Board
on October 31, 1984, the Appeal Board required the NRC Staff to advise
the Licensing Board whether anmy non-safety related electrical equipment
at Shorsham falls within the «category defined by 1C CFR §50.49(b)(2) and,
if so, the basis for the Staff's approval. (ALAB-788 at slip ap. 108)

3. In compliance with the Appeal Board's requirements, t'» Board's

attention is invited to Section 3.11.3 of the Shoreham SSER 7, {ssued in
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September, 1984, In particular, Section 3.1] and s~ecifically Sectiorn
3.11.3.1 of SSER 7, which was prepared under my supervision, and with
which | concurred, describes the Staff's determination that no equipment
at Shoreham falls into the category definec by 10 CFR §50.49(b)(2).
Additionally, the basis for the Staff's determination in this regard is
fully set forth in Section 3.11.3.1. In Section 3.11.3.1 we discussed
the performance of a control systems faflure study, a high energy line
break/control system failure analysis, and the electrical isolation
design philosophy at Shoreham. The staff has reviewed these areas and
has found them to be acceptable as documented in Section 7.7 of SSER 4
and Section 7.6.6 of the SER. One of the purposes of these studies was
to identify nonsafety-related equipment whose failure could affect the
satisfactory accomplishment of safety functions by safety-related
equipment. The resolution of these issues provides a sufficient basfs to
conclude that there is nc equipment that falls into the category defined
by 10 CFR §50.49(b)(2). I hereby certify (1) that the statements
contained therein are true and correct to the best of my knowledge and
belief, and (2) I know of no equipment at Shoreham that falls within the
category of equipment described in 10 CFR § 50.49 (b)(2).

- B
obert G. LaGrange

Subscribed and sworn to before me
this 13th day of November, 1984

Wby sla o M *

ry <

My commission exgires: ;4(24
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PROFESSIONAL QUALIFICATIONS
OF
ROBERT G. LaGRANGE

I am Section Leader of the Environmental Qualification Secticn of the Equipment
Qualification Branch, Division of Engineering, Office of Nuclear Reactor Regu-
lation, United States Nuclear Regulatory Commission. I am responsible for
planning, organizing and directing the activities of the section in performing
technical reviews, analyses and evaluations of the adequacy of the environmental
qualification of electrical and mechanical equipment whose failure, due to such
environmental conditions as temperature, humidity, pressure and radfation, could

adversely affect the performance of safety systems. [ was previously a Senfor

~ Mechanical Engineer in the Sefsmic and Dyramic Loads Qualification Section of

7 the Equipment Qualification Branch. My duties and responsibilities involved the

review and evaluation of the structural integrity, opirnbility and functional
capability of safot} related mechanical .n;.01.ctf1Cl1 equipment under all normal,
abnormal, and accident loading conditions, and in the event of seismic occurrences
and other pertinent dynamic loads. Pricr to my positicns in the Equipment Quali-
fication Branch, I was an Applied Mechanics Engineer in the Enginearing Branch,
Division of Operating Reactors. My duties and responsibflities included the
review, analysis and evaluation of structural and mechanical aspects of safety

issues related to reactor facilities licensed for power operation,

! have a B.S. degree in Mechanical Engineering from the University of Maryland
(1972) and have done graduate work at both the University of Maryland and

George Washington University.
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Prior to my jofning the NRC, I was associated with Bechte! Power Corporation
as a Group Leader in the piping stress analysis group. My duties and
responsibilities Included performing and supervising stress analyses of

nuclear power plant piping, and related activities, with emphasis on seismic

analysis.






Attachment

N LAND LIGHTING COMPANY
‘u‘u‘n" lJC) (; lEB 1

LT GO A SHCOSEHMAM NUCLEAR PC'NTR STATION
£.0. 80X 618, NORTH COUNTRY ROAD & WACING RIVER N.Y 11792
August 27, 1982 SNRC-TEL

Mr. Harold R. Denton, Director
Office of Nuclear Reactor Pegulation
U.S. Nuclear Regulatcry Commission
washington, D.C. 205553

SER Issue No. 47 = Control System Failures
Shoreham Nuclear Fower Stacicn = trnit 1
Docket hc. 5C=-322

Dear Mr. Denton:

As stated in section 7.7 of Supplement loO. 1 to the Shoreham
safety Evaluation Report (SER) the Long Island Ligiting Corgany
committed to conduct a review to Zemonstrace that failuras o
malfunc-ions of power sources CI Sensors providing pcwer °or
signals to two or more sonsrol systems will not result in
conseguences outside the bounds nf the FSAR Chapter 15 ara. 'ses
or beycnd the capability of opsrators or safety systems.

In fulfillment of this commitment, enclosed are forty (40) copies
of a report entitled "Centrol System Failures Cvaluaticn Report”.
This report concludes that, although new transient catager
events can be postulated by considering these failures c:z
malfunctions, the net effects have been positively deterwined *=C
be less severe than those of cha2 original, conservative Chapter
15 events.
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The submittal of this report to the staff should e sul
completely close SER Issue Number 47.

N o~
~

- -~
aCient K@

Should you have any questions, pleas2 contact this office,

Very truly yours,
original signed by

J» L. Smith

Manager, Special Projects
Shcoreham Nuclear Pcwer Station
RWG:mp

Enclosure

ce: J. Higgins
All parties

— e - -



CONTROL SYSTEMS FAILURES
EVALUATION REPORT

AUGCUST 1982

PREPARED
FOR

LONG ISLAND LIGHTING COMPANY
SHOREHAM NUCLEAR POWER STATION

PREPARED
BY

P. R. SCHERER
GENERAL ELZICTRIC COMPANY, NUCLEAR ENERCY BUSINESS OPERATIONS
San Jose, California 95125

Approved:

Kl

— Y/
[. R. Wortham, Manager, Technical Licensing
Nuclear Control and Instrumentation Department

s C kT
ST S A

E. C. Eckert, Manager - Plant Transient Performance
Nuclear Power Systems Engineerin Department

ffijgkalévqn T N

P. A. Bohm, Senior Licensing Engineer
Safety and Licensing Operation
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CONTROL SYSTEMS FAILURES
EVALUATION REPORT
FOR THE SHOREHAM NUCLEAR POWER STATION

1.0 OBJECT

2.0

This document comstitutes:

. An analysis in respr se to the NRC concern that the failures of
power sources or ..asors which provide power or electrical
signals to multiple coantrol systems could result in coa-
sequences outside the bounds of the Shoreham Final Safety
Analysis Repnrt (FSAR) Chapter 15 analyses and beyond the cap-
ability of operators or safety systems.

. A positive demonstration that adequate review and analysis has
been performed to eansure that despite such failure the Shoreh.m
FSAR Chapter 15 analyses are bounding, and nc consequeace beyoud
the capability of operators on safety systems would result.

A comprehensive approach was developed to analyze the control systems
capable of affecting reactor water level, pressure or power ia the
Shoreham plant.

This report with its attachments was prepared by the General Electric
Company for the Long Island Lighting Company (LILCO) with a significaat
technical contribution from the Stone & Webster Engineering Corporation
(SWEC).

CONCLUSIONS

This report, supplemented by the existing FSAR Chapter 15 traansieat
analyses, documents an evaluation of the Shoreham Nuclear Power Station
for system 1interaction by electrical means. The conclusion of this
evaluation is that previously reported limits of rinimum critical power
ratio (MCPR), peak vessel and main steamline pressures, and peak fuel
cladding temperature for the expected operatiomal occurrence category of
events would not be exceeded as a result of common power source or seasor
failures. Alcthough new transient catcgory events have been postulated as
a result of this study, the net effects have been positively determined to
be less severe than those of the original, conservative, Chapter 15
events. It should oe noted that this study uses the event - consequence
logic of the Chapter 15 analysis, but starts the logic chain from a
specific source (e.g., a single bus failure) rather than a system
condition (e.g., feedwater runout). By approaching the study ia this
manner, & great deal of confidence can be placed in the study conclusions.
The approach validated itself by uncovering previously unanalyzed
interactions. The soundness of the total plant design is demonstrated by
its being tolerant of these interactions.

7-0141 1



3.0 ANALYSIS METHODOLOGY

The electrical comtrol systems failure analysis was coaducted in the following
manner by GE and the SWEC:

3.1

.

ACTIVITY ASSIGNED TO
. DEFINE BUS STRUCTURE SWEC
. DEFINE CONTROL SYSTEMS SWEC & GE
. IDENTIFY LOADS SWEC & GE
. DETERMINE CRITICAL LOADS SWEC & GE
. SUMMARIZE CRITICAL LOADS GE
. ANALYZE COMBINED EFFECTS GE
. COMPARE RESULTS TO CHAPTER 15 GE
. ANALYZE EXCEPTIONS GE
. MODIFY/AUGMENT CHAPTER 15 IF NECESSARY GE

DEFINE BUS STRUCTURE

This step established the poteatial sources for system interaction by
electrical means. Bus trees (see Figures 1 and 2) were comstructed using
one-line diagram information to show power distribution from the highest
level not previously analyzed (the highest level previously analyzed is
the loss of offsite power) down to the lowest level of plant distributican
(Motor Control Center's, instrumeat busses, etc.).

DEFINE CONTRCL SYSTEMS

This step established the scope of control systems to be analyzed. A
complete list of Shoreham plant systems and subsystems was compiled. This
list was then reviewed to confine the analysis to only those systems with
the potential to affect reactor pressure, water level, or power.

To ensure that all necessary systems were considered, certain elimination
criteria were established that documeanted the justification for aot
analysing that system fucther. If there was any uncertainty as to whether
or not a system met the criteria, it was retained for further analysis.
Those systems that met the criteria for elimination were removed from the
complete system list to produce the final list of coatrol systems for
analysis. This fimal list, reviewed by GE and SWEC, is shown as follows:

7-0141 2



3.2

3.3

3.4

3.5

DEFINE CONTROL SYSTEMS (Coatinued)

MPL SYSTEMS MPL SYSTEMS
B21 Nuclear Boiler System N42 Hydrogen Seal System
B31 Reactor Recirculation N43 Generator Cooling
c11 CRD Hydraulic Coatrol System N4+  ’ic Removal
Cc32 Feedwater Turbine N4S Generator Hydrogen &
C51 Neutron Monitoring C0Z Purge
D11 Process Radiation Moaitor System N51 Ma.n Gemerator Excitation
D21 Area Radiation Monicor System N62 Off Gas
G33 Reactor Water Cleanup N71 Circulating Water
N11 Main Steam P41 Service Water
N21 Condensate P42 RB Closed Cooling Water System
N32 Turbine Coatrol P43 TB Closed Cooling Water System
N34 Lube 0il PSO Compressed Air
N35 Moisture Extraction P71 Low Conductivity Draians
293 Primary Containment
Iastrumentation
IDENTIFY LOADS

This step provided the data base necessary to determine which electrical
loads were to be anmalyzed. A set of load tables comprised of all elec-
trical loads of the control systems in Paragraph 3.2 was assembled by
GE and SWEC, each providicg information on the loads within their
raspective scope of supply.

Each load was listed with its power bus source, its unique Master Parts
List number, circuit description, and failure mode ou power loss with
primary and secondary effects. A sample of a load table is included in
Appendix C.

DETERMINE CRITICAL LOADS

This step coanstituted the first analytical step in sorting out the loads
with the potential for initiating events affecting reactor pressure, water
level and power. The elimination criteria established earlier for the
system list was refined in Appendix B for use in the component review for
determining which individual loads were worthy of further coamsideration or
could be deleted from the anmalysis. If there was any uncertainty as to
whether or not a load met the elimination criteria it was retained for
further analysis. The code associated with an eliminatiom criterion was
assigned to each eliminated load in the lcad tables discussed in the
previous step.

SUMMARIZE CRITICAL LOADS

The non-critical loads were deleted from tae load tables, and the
remaining loads are grouped together by their common power busses. These
tables are shown in Appendix A.

7=0141 3



3.6 ANALYZE COMBINED EFFECTS

37

3.8

3.9

This step provided the basis for determining the worst case combinations
of load and system failures that are credible events coasidering the
interconnection by power distribution. Using the combined effects at the
lowest level bus as a starting poiat, the aext higher bus was postulated
to fail and the total effects at that level anmalyzed. This process was
continued up to the highest bus level. The combinsed effects at the lowest
bus level are included in the Appendix A tables. Worst case effects at
the higher levels are summarized in Sectija &. The combined effects at
iotermediate bus levels less severe than their associated higher bus
combined effects were analyzed but not iancluded in Sectiom 4. The iater-
mediate level combined effect analysis is already representad ia the
higher bus analysis.

COMPARE RESULTS TO CHAPTER 15

This step evaluated the consequences of all poteatial system interactiom
events initiated by electrical means. A review of the information ia the
Appendix A tables was conducted in the course of develcping the bus
summaries of Section 4. At each bus level of the combined effects
analysis, the review evaluated the effects as being bounded by a specific
Chapter 15 transieat apalysis or aot. Section & includes these
evaluations considering the worst case effects.

ANALYZE EXCEPTIONS

The purpose of this step was to determine if a failure scenario not
directly covered by a Chapter 15 transient analysis would be bounded by
one with more severe effects. The cases of tLais type are included ia the
Section & descriptions of worst case failures.

MODIFY/AUGMENT CHAPTER 15 IF NECESSARY

This step was not necessary in the Shorebam analysis.

7-0141 -



4.0 BUS LOSS SUMMARY RESULTS AND CHAPTER 15 COMPARISONS
AC Bus

1A Loss of this bus causes the loss of power to condensate

(4.16KV) booster pump A and reactor recirculation pump A. There
is also a potential main tu-bine Irip due to toe ciccuidtiog
water pump A loss and its subsequent effect on condenser vacuum.
Since a reduction of reactor recirculation flow would immediately
start reducing reactor power, an immediate or delayed turbige
trip would produce an equal or less severe transient thaa the
turbine trip eveant of Chapter 15. Therefore this event is
bounded.

1B The effects of the loss of this bus are similar to those of the
(4.16KV) loss of Bus lA.

11 Loss of this bus will cause condensate pump A and circulatiaog
(4.16KV) water pump C to be inoperative. The loss of the condensate

pump will initiate reactor recirculation flow to runm back and
reduce reactor power correspoanding to 67 perceat of rated feed-
water flow. [a additicn, a loss of feedwater heating of less
than 10°F will occur, but this effect will be aullified by the
recirculation rumback. In the event that circulating water pump
A or B i1s in the backwash operation, the loss of circulating
water pump C may cause pump D to flow back and effectively reduce
the circulating water flow to a ome-pump operat.on; and the com=
denser back pressure may rise rapidly leading to a main turbine
trip. The ensuing pressure excursion may even reach the bypass
closure trip setpoint. However, this event will take place at
reduced reactor power and it is bounded by the turbige trip
without bypass transient already analyzed in FSAR Chapter 15.

Loss of the associated lower busses fed by Bus 1l will produce
some or all of the following effects: Decrease in condeaser
vacuum, delaved main turbine trip, reduction in feedwater flow,
and reduction in reactor recirculation flow.

The worst case reduction in feedwater temperature has been deter-
mined to be no more tham 10°F. This reduction in feedwater
heating will increase reactor power by less than three percent
auclear boiler rated (NBR) power.

The worst case scepario is the unlikely event of a loss of feed-
water heating and a delayed turbige trip. A computer analysis

was performed co determine the reactor parameters as a coanse=
quence of a turbine trip at approximate.y 103 percent of igitial
power. The results yielded a miaimum critical power ratio (MCPR)

of 1.10 and a maximum dome pressure of 1197 psia which is less
severe than the most limiting transieant analyzed in FSAR Chapter 15.
This eveat is then, aithough previously anot analyzed for the
Shoreham plant, still bounded by existiag analyses.

(=0141 b



4.0 BUS LOSS SUMMARY RESULTS AND CHAPTER 15 COMPARISONS (Continued)

AC Bus

12
(4.16KV)

101/102
(4.16KV)
Emergency

103
(4.16KV)
Emergency

1R42~
BA N1
& N2

7-0161

The effects of the loss of this bus are similar to those of the
loss of Bus 11.

The loss of either of these busses will cause a single channel
trip from the APRM circuitry to the reactor protection system
which produces ao traamsient.

Loss of this bus will cause a decrease in reactor recirculation
flow and a lock of the feedwater pumps at-last-speed setting. An
increase in level would ensue terminated by the level 8 feedwater
pump and main turbine trip. This event is similar to and bouanded
by the feedwater runout event analyzed in Chapter 15.

The worst case effect of the loss of either of these battery
buses is a main turbige trip with oo additional complicatioas
which is bounded by Chapter 15 load rejection analysis.
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PAGE AD
APPENDIX A - BUS TAGLES
:-“ - SHOREHAM CONTROL SYSTEM FAILURE ANALYSIS
COMPONENT PRIMARY SECONDARY \ COMBINED
SYSTEM DESCRIPTION EFFECT EFFECT EFFECTS
T —
(
COMDENSATE CONDENSATE PUMP A (PUMP B.8US | FEEDWATER REDUCEL TO 6% |REACTOR PRESSURE VESSEL | (SEE SECTION &)
) OF RATED WATER LEVEL LOWER AND A
- g i T POWE H
COMP AIR AlH COMPRESSOR A (COMPRESSOR | COMPRESSOR A INOPERATIVE  |MONS — BACKED LP BY
B4C BUSI2) COMPRESSORS B & C
CIRC WIR CIRCULATION WATER PUMPC | PUMP iNOPZRATIVE DECRE ASE CONDENSE R
PUMP A BUS 1A) VACUUM MAIN TURBINE
IPUMP B - BUS 18) TRP
PUMP D BUS 17} _
SERVICE WATER SERVICE WATER PUMP A PUMP INOPE RATIVE NONE — BACKED UP BY
— TURBINE BUILDING HMPS 8 & C - BUS 12) fromesesc
BUS ¥ IA \ MECKHL Al PSS D e
- COMP AR WASTE NEUTRAL TANK INLET AIR | IF OPEN. WiLL LOSE INSTRU Imu NONE
IR2eMCCINAY — — ™ MOV 8 MENT AIR (COMPRESSORS B A C
BUS 12 AND 1RI6 PNL NB)
o TN PR, i L
IR24 MCCAIAZ — ~ — OFFGAS OHYER TRAIN A LOSS OF DRYER TRAIN A NONE -~ BACKED UP 8Y NONE
(THAIN 8 - MCC12A2) YER T- AN 8 B
ety O WS s s S e AL ¥
(" | comvensare MEATER THAIN BYPASS MOV 30 | MOV FAILS AS 1S WORST CASE ~ DECHEASE IN
S =l S P = 4 St a | CONDENSER vACUUM
-
24 MCCIIAS — — — & | GEN cOOL NG STATOR COOLING WATER PUMP A | IF PUMP B NOT AVAILABLE, - BACKED UP BY
\I PUMP § - BUS 12) - | AN TURBINE TRIP N
AIR REMOVAL A £ xCi0R ISOLATION MOV'S FAIL AS IS IN BACKWASH_ SLIGHT
MOV 46A ASE 1N CONDENSER
ALK ESECTOR 1ISOLATION ACUUM
MOV 464
CIRC WATER T | comvensen mEv MOV 32A | IF IN BACKWASH, REDUCE FLOW ASE CONDENSE R
k CONDENSE R DISCHARGE 1O 2 QUADRANTS ACUUM
MOV 134
CONDENSER BACKWASH VALVE | IF IN BACKWASH, REDUCE FLOW |DECREASE CONDENSER

MOV J4A

TO 2 QUADRANTS




APPENDIX A — BUS TABLES

SHOREHAM CONTROL SYSTEM FAILURE A ALYSIS

PAGE A

AC
Bus
COMPONENT PRIMARY SECUNDARY COMEINED
SYSTEM DESCRIPTION EFFECT ErFECT FESECTS
e | 4
BUS 11A
§ COMP. Al COMPRESSOR START UP AUXILIARY T AUX 071 PUMP INOPERA TIVE £ TO START AIR COM ASE CONDENSE R
Ol PUMP A A VACUUM AND FEEUWATER
] - TEMPERATURE
IR24 MCCIIAG — — € N T
OFFGAS HOT GAS BYPASS SOV 48A | SOV'S DE ENERGIZED BACKED UP BY
LIOUID FREON SOV A RAINS (TRAING - BUS 124)
> CONDEMSATE REACTOR FEEDWATER PUMP A SOV DE ENERGIZED SLIGHT INCREASE IN |PECREASE CombensE R
DISCHARGE SOV 424 ACTOR FEEDWATER VACUUM AND FEEDWATER
TURBINE SPELD TEMPERATURE

rno.svuu EXTRACTION | GLAND STEAM EVAPORATOR SOV - 100 VALVE CLOSES YPASS HEATER STEAM 1O
DRAIN SOV oL NOER
STEAM SEAL EVAPORATOR SOV 10M VALVE OFENS
DHAIN SOV 104 CHEASE IN FEEDWATER
RADWASTE STEAM GENERATOR SOV 13 VALVE CLOSES EMPERATURE AND

- OHAIN SOV i NSER VACUUM
RADWASTE STEAM GENERATOR SOV 114 VALVE OPENS
DRAIN SOV 1M
IST POINT HEATER SOV D1AH | SOV 01 AH VALVE OPENS CREASE FEED NATER
I1ST POINT HEATER SOV 01AN | SOV 01 AN VALVE CLOSES EMPERATURE AND CUN
RIBPNLND — — — < IND POINT HEATER SOV 02A%1 | SOV 02 AM VAL VE OPENS NSER VACUUM
IND POINT HEATER SOV 02AN | SOV 02 AN VALVE CLOSES
JHO POINT HEATER SOV 03AM | SOV 03 AM VAL VE OPENS
IHO POINT HEATER SOV 03 AN| SOV 03 AN VAL VE CLOSES
ATHPOINT HEATER SOV 04 SOV 04 Al VALVE OPENS
ATHPOINT HEATER SOV 04 SOV 04 AN VALVE CLOSES
BTN POINT HEATER SOV 06 SOV 06 AH VAL ‘¢ OPENS
COMP AIR ALR COMPRESSOR CONTROL LOSS OF INSTRUMENT AIA - BACKED Ur BY AIR

CIHCUNT A ([CIRCUNITS B & C- COMPRESSOR A SSORSBAC

1HIS PNL NEB)




APPENDIX A — BUS TASLES

PAGE AS

AC SHOREHAM CONTROL SYSTEM FAILURE ANAL YSIS
. COMPONENT PRIMARY SECONDARY | COMBINED
SYSTEM DESCRPTION EFFECT EFFECT EFFECTS
Ve ccrion — £
1 CINC WATER Hcmumunlm IF IN BACKWASH REDUCE FLOW | DECREASE CONDENSER | WORST CASE - DECREASE
| € MOV 32C | TO 2 GUADRANTS VACUUM CONDENSER VACUUM
s —— conDEN I 1N BACKWASH, REDUCE FLOW | DECREASE CONDENSE R
| DISCLARGE MOV 130 | YO 2 QUADRANTS VACUUM REPT A TRIP FEEDWATER
A J COMDENSER BACKWASH VALVE | IF IN BACKWASH REDUCE FLOW | DECREASE CONDENSER | FLOW REDUC TION 10 8 7% OF
- MOV MC | TO 2 QUADRANTS VACUUM RATED MINIMUM SPEED OM
RECIRC A & B PUMPS 508
REACTOR POWE R
MAIN TURBINE CONTROL |MAIN TURBINE ENC FLUID PUMP A | PUMP A INOPERAT IVE NOME -~ BACKED UP BY
PUMP 8 - MCC1281) PUME 8 4
o T CONTROL SIGHAL FAIL INITIATING | LOSS OF REACTOR FEEOWATER | SCRAM IF REACTOR FEED | Munimbunt SPEED ON KECIRC
CONTACT PUMP'S CONTROL SIGNAL WILL | WATER PUMP'S CONTRUL  |A & B PUMPS - 50% POWE R
— NOT SET AT LAST SPEED SIGNAL LOST
T3S PNL N — — — AECIAC RECIRCULATION DIVISION | SPEED | RECIRCULATION PUMPS A 88 | REACTOR AT 50% POWER
CONTHOL MINIMUM SPEED IF IN AUTO
MODE Wy
I PNL NG — —) COMDENSATE MINIIUM FLOW BYPASS SOV 28A | SOV DE EMERGIZED REP TURBINE A THIP FEED [REP TURBINE A TRI® FEED
0 FOV FAILS OPEN WATER F1LOW REDUCTION TER £ LOW REDUC T ION
— TOGIROF RATED RECIRC [TO6I%OF RATED RECIRC
RUNBACK 10 66% POWER | RUNBACK 10 86% POWE K
— — R TR
A LOSS OF TURBINE BUI DiNG
( AVICE WATER S TRAINE R
WASH CAPABILIT Y
M2 MCC — — —  |Cine waTER CIRCULATION WATER PUMP A MOV'S FAIL AS IS FAILED CLOSED — UNABLE [IF CIFC WA TER DISCHARGE
DISCHARGE MOV 31A 10 START ALVES F AIL OPEN AND
CIRCLE ATION WATER PUMP C MOV'S FAL AS IS FANED OPEN - NO EFFECH STOP. UNABLE 10
DISCHARGE MOV 31C ON PUMP(S) VENT BACK F10W. DE
ASE CONDENSE i
ACUUM — MAIN TURBINE
T
W24 MCCIIBE — — — SERVICE WATER TURBINE BUILDING SERVICE MOV FAS AS 1S - NORMALLY | wORST CASE - MAW ¥ CASE  MAIN TUR
WATER INCET MOV 113A [CLOSED LOSSOF STRAINER | TURBINE AND RFP TURBINE AND 6P TURBINE | AP
BACKWASH CAPABILIT ¥ TRIP AFTER MANY HOURS  [AF TER MANY LhOURS
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APPENDIX A - BUS TABLES
AL SHOREHAM CONTROL SYSTC A FAILURE ¥
s 12
COMPONENT PRIMARY SECONDARY \ COMBINED
SYSTEM 0F SCRIPTION CFFECT EFFECT EFFECT
Pp—— - — - —1
- ; 3 —y
" | conoensate CONDENSATE PUMP 8 (PUMP A - | FEEDWATER PEDUCED TO 7% | REACTOR PRESSURE VESSEL (SEE SECTION 4
BUS 11 OF RATED WATER LEVEL LOWER AND
AT 6% POWE R
COMP AIR INSTRUMENT AR COMPRESSOR 8 | AIR COMPRESSORS ¥ & C NONE -~ BACKED UP BY
INS | HUMENT AIR COMPRESSOR C | INOPERATIVE COMPRESSOR A
ICOMPRESSOR A ON BUS 11)
Sy A ol
S CIRC WATER CIRCULATION WATER PUMP D PUMP INOPERATIVE DECREASE CONDENSER
VACUUM MAIN TURBING
ThP
SERVICE WATER SERVICE WATER PUMP 8 PUMPS INOPERATIV REDUCE L TURBINE COOL
TURBINE BUILDING SERVICE WATER PUMP C ING WATER MAIN TURBINE
E TRIP AF TER SOME TIME
BUS 124 iy i il e e e e e SN S ——— -
F
MWR2AMCCI2AT - — - OFEGAS DHYER TRAIN B (TRAIN A - LOSSOF ORYER THAIN G NONE - BACKLD UP BY NONE
MCCIHIAD) TRAWN A
H24 MCCI2AD — —) [ GEN COOLING | STATOR COOLING WATER PUMP B | PULF INOPERATIVE NONE - BACKED UP BY WONST CASE - DECREASE
PUMP A BUS 1Y) IF PUMP A NOT AVAILABLE PUMP A CONDENLER VALULUM
| MAIN TURBINE TRIP
nEI W e gk
L~ | canc waren CIHCULATION WATER CONDENSATE] 1F 1N BACKWASH REDUCE FLOW ' DECREASE IN CONDENSE R
NLET MOV 128 | TO 2 OUADHANTS VACUUM
CIRCULATION WATER CONDENSATE] (F 1N BACKWASH REDUCE FLOW | DECRE ASE IN CONDENSER
DISCHARGE MOV 238 | YO 2 QUADRANTS VACUUM
CONDENSER BACKWASH VALVE | IF IN BACKWASH, REDUCE FLOW | DECREASE 1N CONDENSER
L MOV 48 | TO 2 0UADRANTS VACUUM
YR24 MCCIZAS — ) arTr COMPRESSOR AUXILIARY O PUMPS INOPERATIVE COMPRESSORS 8 8 CWILL | WORSE CASE  DECHEASE
PUMP B NOT START IF DEMAND ON | CONDENSE R vACUUM
| COMPARESSOR AUXILIARY OIL AIK SYSTEM REQUIRES
PUMP C
e b ——— - —— - e
j AIR REMOVAL A1R £ ICTOR ISOLATION_ MOV 468 | MOV'S FAIL AS IS I 1N BACKWASH, SUIGHT
AIH EJECTOR ISOLATION MOV 488 DECHEASE IN CONDENSE R
TR o syl s b b i 1 b P SR ML | .. socn s o ot
OFFGAS HOT GAS BYPASS SOV 498 | SOV'S DE ENERGIZE NONE — BACKED UP BY
. LD FREON SOV 18 TRAIN A (TRAIN A BUS l'A+
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APPENDIK A — BUS TABLES

AC SHOREHAM CONTROL SYSTEM FAILURE ANAL VSIS
RUS 12
COMPONENT PRIMARY SECUNDARY | COMBINED
SYSTEM DESCRIPTION EFFECT EFFECT EFFECTS
S
aus'i2e §
MAIN TURBINE CONTROL MAIN TURGINE EMC FLLID PUMP B | PUMP INOPERATIVE NONE - BACKED UP BY WOHRST CASE  DECREASE
(PUMP A -~ MCC1IB1) | PUne A 1N CONDENSER VACUUM
REP TURBINE TR FEED
YR24 MCCIZBY — — — = CIRC WATER CORDENSER BACKWASH VAL VE IF IN BACKWASH REDUCE F1L DECREASE CONDENSER WATER £ LOW REDULCTION
MOV M0 | TO 2 QUADRANTS VACUUM TO 67% OF RATEDMINIMLM
SPEED OK RECIRC A & 8
CIRCUL ATION WATER CONDEN IF 1IN BACKWASH REDUCE FL DECREASE CONDENSER PUMPS — 50% REACTOR
SATE INLET MOV 320 ! TO 2 QUADRANTS VACUUM POWER
CIRCUL ATION WATER CONDEN IF 1N BACKWASH REDUCE §L DECREASE CONDENSER
— SATE DISCHARGE MOV 33C | TO : “IADRANTS R P R AL
136 PNL N2 — — r;tcmc RECIRCUL A TGN DIVISION I RECIRCULATION A & 8 AUN BACK TO 60% POWER |  RECIRCUL ATION PUMPS
- - SPEED CONTROL MINIMUM SPEED IF IN AUTO ASEAT MINIMUM SPEED
b ] MOOE HO% REACTOR POWE
W26 PNL N4 — CONDENSATE MINIMUM £ LOW BYPASS SOV 288 | SOV DE ENERGIZED REP TURBINE TRIP FEED | RFP TURBINE THIP FEED
i FCV FAILS OPEN WATER FLOW REDUCTION | WATER FLOW REDUCTION
TG 67% OF RATED ReC TO 6% OF RATED RECIRC
RUNBACK TO 66% REACTO RUNBACK 10 65% REACTOR
ke owER j o @000
r LOSS OF TURBINE BUL DING
SERVICE WATER STRAINER
it BACKWASH CAPABILITY
IR MCCIZBE — — — CINC WATER CIRCULATION WATER PUMP MOV'S FAIL AS IS FAMED CLOSED  UNABLE] F CIRC WATEH DISCHARGE
DISCHARGE MOV 318 YO START PUMP(S) FAILEQ VALVES £ AIL OPEN AND
CIRCULATION WA TER PUMP MOV'S FAIL AS IS OPEN  NO EFFECT ON PUMPS STOP_ UNABIE 10
DISCHARGE MOV 310 PUMP (S) PREVENT BACK #LOW_DE
CHEASE CONDENSEN
VACUHIM  MAIN TUNHBING
TH®
THI6 PNL N - JCRC 'Al!.‘ STHAINER SHIA STRAINER MOTOR INOPERATIV UNABLE TO BACKWASH MAIN TURBINE THWP
L= STHAINEH S818 MAIN TURBINE THW
£ AF TER SEVERAL HOURS
WS PN ML IRC WATER | CMCULATION WATER PUMES CIRCULATION WATER PUMPS NONE NONE
_ CONTAOL CIRCUIT INTERLOCK A B C &0 CANNOT RE START
1F ANY SHOULD STOP
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APPENDIX A — BUS TABLES

PAGE AW

AC SHOREHAM CONTROL SYSTEM FAILURE ANAL VSIS
BUS 12
\ COMPONENT PRIMARY SECONDARY | COMBINEL
SYSTEM DESC UPTION EFFECT EFFECT EFFECTS
e g
8US 12¢
24 MLC120)
s P‘“t L T g COMP AIR AR COMPRESSOR CONTROL LOSE INSTRUMENT COMPRES NONE  BACKED UP BY DECHEASE CONDENSER
CIRCUNT PUMP B SORSB A C COMPHESSOR A VACUUM AND FEEDWATEHN
AR COMPRESSOR CONTROL TEMPERATURE

CIRCUNT PUNP C
ICIRCUMT A - 1336 PNL N

STEAMSYSIEM

STEAM SUPPLY REACTOR FEED
WATER PUMP TURBIE SOV 30A
STEAM SUPPLY REACTOR FEED
WATER PUMP TURBINE SOV 208

VALVES INOPEHAB.E

NONE - STEAM FLOW 1O
REPT'S AT NORMAL
OPERATION UNAFFECTED

CONDENSATE

OPERATES FEEDWATER DIS
CHARGE VALVE NRV 428 S0V 428

SOV DE ENERGIZED

SLIGHT INCREASE IN
REACTOR FEEDWATER
PUMP TURBINE SPEED

MOISTURE EXTHACTION

IR0 POINT HEATER
ODRAIN

15T STAGE DRAIN OV 1AM

TANK DRAINS 1O SOV JAL

CONDENSER SOV 184
SOV 8L

IND STAGE DRAIN TANK SOV 8AK

DRAING TO CONDENSER SOV BAL
SOV sbn
SOv 881

MOISTURE SEPARATOR SOV SAM

& REMEATERS DRAIN SOV SAL

TANK DHAINS TO SOv sen

CONDENSER SOV e8L

IST POINT HEATER

OH-IN SOV 181

15T POINT HEATER

DR UN SOV 18N

M0 POINT HEATER

DR N SOV 281

INL POINT HEATER

ORAIN SOV 28N

IR0 POINT HEATER

DRAIN SOV 38
SOV I8N

DUAPS STEAM TO CONDENSER

i."“i HEATER JTEAM TO
NSER

DECHREASE CONOENSER
VACUUM

DECHEASE CONDENSEN
VACUUM

UECREASE FEEOWATER
TEMPERATURE AND
CONDENSER vACUUM

\
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APPENDIX A — BUS TABLES

PAGE AW

INO BATTERY BACK UD)

:3“ SHOREHAM CONTROL SYSTEM FAILURE ANAL VSIS
0
COMPONENT PFIMARY SECONDRARY COMBINED
SYSTEM DESCRIPTION EFFECT EFFECT EFFECTS
sus In
NEUTRON MONITORING | AVERAGE POWER RANGE HALF SCHAM THIP W ALTERNATE CHANNELS | % AVERAGE POWER RANGE
ey MONITOR CHANNELS A, C. € ALSO TRIP. REACTOR MONITOR SCHAM - DIV |
1R24 MCC1IIB — SCRAM
BACK UP 10 MGS ROD BLOCK UONITOR CHANNEL A
AC
BUS 102 BN X
BUS 112
NEUTHON MONITORING |  AVERAGE POWER RANGE HALF SCRAM TR W ALTERNATE CHANNELS | % AVERAGE POWER RANGE
MONITOR CHANNELS 8.0 F ALSO THIP, REACTOR MONITOR SCRAM — DIV 1
1R24 MCCHZE — < SCRAM
BACK UP TO MGS A #O0 BLOCK MONITOR CHANNEL B
AC
BUS 103 __4
BUS 112
FEEDWATER REACTOR FEEDWATER PUMPS FEEOWATER PUMPS REMAIN LOAD FOLLOWING MIS RECIRCUL ATION PUMPS
1R24 MCC1133 CONTROL SIGNAL CIRCUITRY AT LAST SPEED UNLESS MATCHWILL CAUSE MAIN | A & 8 AT MINIMUM SPEED -
TR36 PNL N1 IS LOST - THEN TURBINE TRIP 0% POWE R
REACTOR FEEDWATER
YR36 INV D) —
126 VOC £ ROM INVERTER
REACTOR ReCIRC HECIRCULATION CONTROL IF IN AUTO MODE, PUMPS (SEE REACTOR FEEDWATE
SIGNAL CIRCUITRY WILL RUN BACK TO MINIMUM | CONTROL CIRCUIT ABOVE
SPEED (APPROXIMATELY 60%
POWER)
VA6 PNL 0) — —
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Elimination

Criterion *
e e s e S

N1

N2

N3

N4

NS

N6

APPENDIX B8
ELIMINZTION CRITERIA

Basis

Components whose failure effects are clearly bounded by 2 domi-
nant failure effect on the same bus can De eliminated Dy inspection.
An example would be the loss of several trips such as feedwater
turbine overspeed trip on the same bus as the solenoid that controis
all remote trips. The soi.noid loss is clearly the dominant effect.
Also in the case of identical components, only one of the com-
ponents cn that bus need be listed.

Instrumentation with no direct or indirect controlling function or
passive input (such as a permissive) into control logic. Instrumenta-
tion and other dedicated inputs to the process computer, as well as
the computer itself, may bs excluded. Operator actions as a result
of indications are not considered control functions for the control
systems failure analysis.

Control systems and controlled components (pumps, vaives) which
have no direct or indirect interaction with reactor operation/para
meters. Examples are communications, most unit heaters and cor-
trols, lighting controls, ventilation control systems for exterior
buildings, machine shop equipment, refueling or maintenance
equipment controls, etc.

Control systems and controlled components (pumps, valves) that do
interact or interface with reactor operating systems but which can-
not affect the reactor paramaeters (water level, pressure or reactive
ity) either directly or indirectly. Examples are: some offgas compo-
nents, area radiation monitors.

Systems which are not used during normal power operation. For
example, eliminate start-up, shutdown or rafueling systems not
used during normal cperation.

Some lube il pumps are powered from AC busses but have a back-up

pump powered from 3 OC source. Since a single electrical failure
cannot disable the lube oil fumction these components can be
eliminated from the analysis

Requires further analysis.

* |n some cases more than one of these criteria may appiy.

B-1
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Pl 3 UNITED STATES Attachment 7
AN B NUCLEAR RECULATORY COMMISSION
|-y : WASHINGTON O C. 20553
“ree’ 5.‘:,7 2 4 "‘382

Oocxet “9.: 50-322

Mp. 3. Paliask

. - - - - e
- -
teale!' S

-

Lon :s‘.a".:'x L{;nting cempany
175 £ast Qld Country Road
Hicksville, New vork 11801

LT R I

Dear "r. Pollock:

Subject: Shoreham Nuclear Power Station - Multiple Control System
Failure Concern [SER Issue No. 47)

Tn a letter dated August 27, 1982, (SNRC-761; J. L. Smith to Harold

2. Denton) you submitted information to adaress a control system issue
i4ev=ified in Section 7.7 of the Shoreham Safety Evaluation Report.

The s=aff has conductad a preliminary review of the information submitted
and it has peen determined that, while your response appears to satisfactorily
address the effects of power supply failures, it does not address control
system failures caused by common sensors, hydraulic headers, and impulse
ligas. while the control system issue identified in Section 7.7 does not
che-<<izally detail the review of failures caused Dy hydraulic hezders or
‘== "= Tin3g %0 w0 or more control sysiems, informal NRC staff contact
wizn your staff, and the precedent established in the closure of this
isz= 3n a-ner dockets, has identified .hese areas of concern. The common
sars=rs cancarn was identified in Seccion 7.7. The specific request for
jns=r=3=i=a is ‘acluded i Enclosure 1.

s i3z ief2em ous, within seven (7) diys of receiot of this letter, of your
sc-z-.72 of submistal of the request:d information. [f you have any
s zsmiamg 21 %his matter, please con:act NRC Project Manager, Edward

adifdn 23 (390 +32.3530.
Sincerely,
/". }
, ’
F . & o o et
~ A. Schwencer, Chief
Licensing 8ranch No. 2
Division of Licensing
Enclosure:
As stated

¢cc: S22 next page



Shoreham

e 8. 231 102K
,i23 “rasident - Muclear
Leng Island Lighting Company

175 £ast 01d Country Road
Hicksville, New York 1180

asr  ¥e oS L. 28y, Tsauire
2lsu 318 So&n, L.
217 va.hrifze 2324
ogvitta, New York 13SCH

Mr, Jay Dunkleberger

New York State Energy Office
Agency Building 2

Empire State Plaza

Albany, New York 12223

Energy Research Grouo, Inc.
400-1 Totten Pond Road
Waltham, Massachusetts 02154

Mp, Jeff Smith

Smarenam Muclear Power Station
Post Dffice Box 618

Wading River, New York 11792

W. Taylor Reveley, I1I, Esquire
sc=ton § Williams

C-ce "ffice Sox 1535

siz-snd, Virginia 23212

alah Shaniro, Esquire
a==er § Shapiro

F N e -
nh Street

¢« T

s

Sin, s8x 10K tuv
Mr, 3rian tYcCaffrey
..n3 tsland Lighting Company:
173 £, )1a Country Road
“icksville, New York 11801

Hongorable Peter Cohalan

suffolk County Executive

County Executive/Legislative 31dg.
,eteran's “emorial Highway
Hauppauge, ew York 11788

David Gilmartin, Esquire

Suffolk County Attorney

County Executive/Legislative 814dg.
yeteran's Memorial Highway
Hauppauge, New York 11788

w22 Technizal Asscciates
1722 4amilsan Avernue, Suyite X
San Jose, California 95125

Stephen Latham, Esquire
Twomey, Latham & Shea
Post Office Box 398

33 West Second Street
Rivernead, New York 11901

Matthew J. Kelly, Esquire

Staff Counsel

New York State Public Service Commi ssior
Three Rockefeller Plaza

Albany, New York 12223

Ezra 1. Bialik, Esaquire
Assistant Attorney General
Environmental Protection Bureau
New York State Department of Law
2 World Trade Center

New York, New York 10047

Resident Inspecter

Shoreham NPS, U.S. NRC

Post Office Box B

Rocky Point, Mew York 11778

Zapszes 4, Zea0m, Zscuire
Kirksatrick, Lockhart, 4ill,

Christopher & Phillips
1900 * Street, N.W.

~asnington, J.C. 237036

Lawrence Coe Lanpher, Escuire

Kirkpatrick, Lockhart, Hill,
Christopher & Phillips

1800 ¥ Street, N.W.

washington, 0.C. 20036

Karla J. Letsche, Esquire
Kirkpatrick, Lockhart, Hill,
Christopher & Phillips
1900 M Street, N.W.
Wwashington, 0.C. 20036
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Lawrence Srenner, Esq.
ag=infgtrative Judjge

b mim TilBaw B i ingesdan B

-w = Cae e g -

cm i 7 amn

“r. oa=8s L. Carpenter
Agninistrative Judge

Atomic Safety & Licensing Board

U. $. Muclear Regulatory Coimmission
washington, 0. C. 20855

Dr. Peter A. Morris

Administrative Judge

Atomic Safety & Licensing Board

U. S. Nuclear Regulatory Commission
Washington, 0. C. 20855
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A numser of concerns have been expressed regarding the adecuzcy of safety
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Chapter 15 safety analyses. Although the Chapter 15 analyses are based on
conservative assumptions regarding failures of single control systems,
systermatic reviews have not been reported to demonstrate that multiple contrel
system failures beyond the Chapter 15 analyses could not occur because of
single events. Among the types of events that could initiate such multiple
failures, the most significant are in oJr judgement those resulting from

Jre or =21 functisn of power supplies or sensors csTmeon {C Two Cr more

oay -
“s -em i ire_e3esg ckat che Zezison hitig avent 2nzl zes rZaciate’lr Lol
- P g | mmm am? - - ¢ Y. - ' ent YA
J1tiple concirgl systan failures you are rejuested to provicde the feiligwin
£ -

2 Ingicaze wa‘ca, if any, of the control systems identified in (i) receive

soner from common power SOources. Tne pcwer sources ccnsicered snhould

irglysa 211 pouer sources.snose failure or malfuacticn ciylc |

- HeS
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h

failyre or =alfunction of more than one control system and should extend
to the effacts of cascading power losses due to the failure of higher

level distribution panels and load centers.
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Indicate which, if any, of the conzrol systers identified in (1) raceive

input signals from common sensors, ccmmon nycraylic headers, or common

- .

Tre resccnse snould provide justification that simultanecus malfunctions of
contral systems which could result from failure of a power source, sensor,
nydraylic neader or sensor impulse line supplying power or signals to more
than one control system are bounded by the analysis of anticipated opera-

signal ccurrences in Chapter 15 of the Final Safety Analysis Repert.







Attachment g

LONG ISLAND LIGHTING COMPANY

i _!ﬂ@'.} SHOREHAM NUCLEAR POWER STATION
‘ P.O. BOX 618, NORTH COUNTRY RDAD *» WADING RIVER, N.Y. 11792

pov 2 . AV PN LUy e

.
- aw T . L

Direct Dial Number

April 22, 1983 SNRC=-872

Mr, Harold R. Denton, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

SER Issure No. 47 - Control System Failures
Shoreham Nuclear Power Station - Unit 1
Docket No. 50-322

Reference: (1) Letter SNRC-761 dated 8/27/82 : £
(2) Letter NRC (A. Schwencer) tc LILCO (M, S. Pollock)
dated 11/24/82

Dear Mr. Denton:

As stated in section 7.7 of Supplement No. 1 to the Shoreham

Safety Evaluation Report (SER) the Long Island Lighting Company

had committed to conduct a review to demonstrate that failures or
malfunctions of power sources or sensors providing power or

signals to two or mcre control systems will not result in conse-
quences outcside the bounds of the FSAR Chapter 15 analyses or beyond
the capability of operatcrs or safety systems.

In fulfillment of this commitment, LILCO, via the reference (1)
letter, hadé forwarded a report cntitled "Control System Failures
Evaluation Report". This report concluded that, although new
transient category events can be posculated by considering these
failures cr malfunctions, the net effects have been positively
determined to be less severe than those of the orxgznal conserva-
tive Chapter 15 events.

Per the reference (2) letter, the s=aff conducted a preliminary
review of this revort and determined chat, while the repcrt
appeared to satisfactorily address the effocts of power supply
failures, it did not address ~ontrcl system failures caused by
common sensors such as hydraulic headers and impluse lines. 1In
this reference (2) letter, a request for information containing 3
items was included as Enclosure 1. Items 1 and 2 of this reguest
involve the identificaticn of c<atrol systems whose failura or

. i . 2 » .
malfunction could Airnact saant s3aiecsy and further identifisat:ion

- *E» e - -

of the control sysiams ncted abcve which receive power {rom ccmmen

FC-892%.1
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April 22, 1983

Mr. Harold R. Denton
SNRC-872

Page 2

power sources. LILCO has determined that Sections 3.2 and 3.9

of the Ref. 1 report address these items, and no additicnal changes
are required. Item 3 of this request involves control system
failures caused by common sensors, common hydraulic headers or common
impluse lines. Control systen fajlures caused by common sensors
are enveloped by the Ref. 1l report, and no further revisions are
required. This report did not however, address control system
failures caused by common hydraulic headers or common impluse lines.
LILCO had informed the staff that these failures would be evaluated
and ¢ v problems would be summarized in a preliminary report, with
a final report to be submitted 45 days later.

The purpose of this letter is to serve as the above mer.tioned pre-
iiminary report and advise the staff that an evaluation has been
performed as required for control system failures caused by common
hydraulic headers or common impluse lines. This evaluation has
led to the conclusicn that these failures will not result in con-
sequences outside the bounds of the FSAR Chapter 15 analyses Or
beyond the capability of operators or safety systems.

A final report is presently being completed and will be submitted
to the staff by mid-May. This report will be in the form of a
supplement to the report submitted in Ref. 1l.

Please advise if you have any questions on this matter,.

Very truly yours, .

WS e sel\as”

Mo L- smith

Manager, Speical Projects
Shoreham Nuclear Power Station

RWG: be

cec: J. Higegins
All Parties Listed in Attachment 1



ATTRCHIENT 1

Lavrence EBrenrcr, Isq. L v
Administrative Judge
_Atomac Sa.-:y and Licensing

Board Panco B
. U.S. Nuclcar Pezulateory Ccmaission
. ¥ashingten, D.C. 20553
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Attachment 9

LONG ISLAND LIGHTING COMPANY

,!..‘;9 SHOREHAM NUCLEAR POWER STATION
' $.0. BOX 618, NORTH COUNTRY ROAD » WADING RIVER, N.¥. 11792

- - N R R

e e e w—

‘Direct Dial Number

June 20, 19%3 SNRC=-905

Mr. Harold R. Denton, Director
nifice of Nuclear Reactor Regulation
¢.S. Nuclear Regulatory Commission
washington, D.C. 205535

SER Issure No. 47 - Control System Failures
Shoreham Nuclear Power Station = Unit 1
Docket No. 50-322

Reference: (1) Letter SNRC-761 dated 8/27/82
(2) Letter NRC (A. Schwencer) to LILCO (M. S. Pollock
dated 11/24/82
(3) Letter SNRC-872 dated 4/22/82

Dear Mr, Denton:

As stated in section 7.7 of Supplement No. 1 to the Shoreham
Safety Evaluation Report (SER) the Long Island Lighting Company
had committed to conduct a review to demonstrate that failures
or malfunctions of power sources or sensors providing power or
signals to two or more control systems will not result in conse-
quences outside the bounds of the FSAR Chapter 15 analyses or
beyond the capability of operators or safety systems,

In fulfillment of this ccmmitment, LILCO, via the reference
(1) letter, had forwarded a report entitled "Control System
Failures Evaluation Report". Per the reference (2) letter,
the staff conducted a preliminary review of this report and
determined that, while the report appeared to satisfactorily
address the effects of power supply failures, it did not
address control system failures caused by common sensors such
as hydraulic headers and impulse lines.

LILCO subsequently performed and completed an evaluation of
control system failures caused by common hydraulic headers or
common impulse lines. As stated in Ref. 3, this evaluation
concluded that these failures will not result in consequences
outside the bourds of the FSAR Chapter 15 analyses or beyond

FCa9m.1



June 20, 1983
SNRC~-905
Page 2

the capability of operators or safety systems. At that time, the
final report was in the course of preparation.

This report, entitled "Common Sensors Failures Evaluation Report"
dated May, 1983, has been completed and forty (40) ccopies are
enclosed herewith for your review.

LILCO believes that the information included herein is sufficient

to completely resolve any remaining staff concerns on this issue.
Should you have any questions, please contact this office.

Very truly yours,

J. L. Smith

Manager, Special Projects
Shoreham Nuclear Power Station

RWG: bec
Enclosure

ces J. Higgins
All Parties Lis* ' in Até-~hmant 1
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COMMON SENSORS FAILURES EVALUATION REPORT
FOR LONG ISLAND LIGHTING COMPANY

SHOREHAM NUCLEAR POWER STATION

1.0 OBJECT

This document comstitutes:

N * An analysis in response to the NRC coocern that the failure of an
instrusent live which contains sensors to sultiple cogotral systems
could result in consequences outside the bounds of the Shoreham
Nuclear Power Station (SNPS) Final Safety Analysis Report (FSAR)
Chapter 15 aralysis and beyord the cepabilities of operator responses
or safety systess.

o ¥ b A positive demonitration that asdequate review and analysis has been
L performed to ensure that, despite such failure, the Shoureham FSAR
Chapter 15 aunslyses are bounding, and no coansequence bryond the
capability ~f operstur responses or safety systems would result.

& A cumprehensive app:oach was developed by General Electric (GE) to analyce
T the control systems capable of affecting reactor water level, pressure, or
power in the SNPS Coatrol Systems Failures Evalvation Report. This report
us~s the knowledge piined from the Control Systems Failures Evaluation
Report for a wvali? restriction of this analysis to only those systeams,
wbich afiect reactor water level, pressure or power

This report was prepared by GE for the Long Island Lighting Company's
(LILCO) Shorebam Nuclear Power Station with a significant techaical
contribution from the Stone & Webster Engineering Corporation (SWEC), the
principal architect engineer.

2.0 CONCLUSIONS

This report, supplemented by the existiag FSAR Chapter 15 tranmsient
analyses, documents an evaluation of the Shoreham Nuclear Power Station
for common sensor failures. Evaluation of a broken or plugged instrument
stendpipe on the feedwater heaters indicated that there would be 2 reduc-
tion in the temperature of the feedwater to the reactor vessel and/or a
turbine trip. This combined ioss of feedwater heating plus turbime trip
trsnsient was not analyzed in Chapter 15 analyses. Subsequent evaluation
of reduced feedvater tempe-ature, followed by a turbine trip, indicates
the consequences to be bouided by the eveats considered in the Chapter 15
enalyris. All of the analyzed consequences of common instrument failures
-are bounded by FSAR Chapter 15 asnalysis.

3.0 ANALYSIS METHODOLOGY

The common sensor failure analysis was conducted in the following manner
by GE and SWEC:

12-02%7
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Activity Assigned Te

. Idantify Commcn Sensors SWEC & GE
. Determine Failure Modes SWEC & GE
. Susmarize Common Sensor Failures GE

. Analyze Combined Effects
. Compare Results to Chapter 15

L Analyze Exceptions

& R 8 R

. Modify/Augment Chapter 15 il Necessary
3.1 IDENTIFY COMMON SENSORS

The following systems have been identified as being capable of affecting
reactor parameters:

SYSTEMS CAPABLE OF AFFECTING
REACTOR WATER LEVEL, PRESSURE, OR POWER

MPL Systesms

B21 Nuclear Boiler

B31 Reactor Recirculation

C11 CRD Hydraulic

€32 Feedwater

Cs1 Neutron Monitoring

D11 Process Radiation Monitoring

D21 Area Radiation Moaitoring

G33 Rezctor Water Cleacup

N11 Exhaust Steanm

N21 Condensate and Feedwater

N32 Main Turbine Coantrol

N34 Main Turbine and Feedwater Turbines Lube 01l
N35 Moisture Separator and Heater Drains
N36 Bleed Steam - Extraction Steam

N&2 Mair Generator Hydrogen and Hydrogen Seal
N43 Main Generator Cooling

N&d Air Remsoval

N&4S Generator Hydrogen and CO;

N51 Main Generator Excitation

N62 Offgas

N71 Circulating Water

P61 RB Service Water

P42 RB Cooling Water

P43 TB Cooling Water

P50 Compressed Air

M Low Conductivity Dreins

293 Primary Cootainment Instrusentation

12-0287
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3.2

3.3

3.4

3.5

3.6

3.7

The systems which can affect reactor parameters, as determined by the
Control Systems Failures Evaluation Report, were » alyzed for multiple
system sensors or sultiple systes contacts from s common instrument lige.
Instrument lines which serve only one system were eliminated because their
failure effects are bounded by the current Chapter 15 analysis.

DETERMINE FAILURE mODES

Ao iastrument line may fail in the following ways. A broken lipe will
cause pressure instrusents to falsely seose a low pressure coodition. For
a differential pressure instrumsent a broken reference line will result iu
s saxisum differential pressur condition, while a variable line break
will cause a minimus differential pressure condition. Because of the very
ssall line break, the depressurization and loss of coolant effects are
pegligible for all of these analyses.

» plugged or pinched line will maintain the instrument at the condition it
vas at the time of failure. To ensure the worst case Chapter 15 coase-
quence is represented the pinched or plugged line will be apalyzed at full
power. Any line failures woich produce instrument conditions differiug
from those described above are bounded by those conditions produced by the
completely broken or completely plugged cases.

“UMMARIZE COMMON SENSOR FAILURES

The common sensor failure table (attached) lists the results of this
iovestigation. The table ideatifies all instruments which are cocnected
to » particular line, their failure modes, and their direct effect on the
reactor.

ANALYZE COMBINED EFFECTS

This step totaled all of the individual effects of zach instirument
failure. The intesraction of each effect relative to oue apother was
evaluated and coabiaed effect consequences were determined and are de-
scribed in Section 4.0, "Common Sensor Summary Results and Chapter 15
Comparison.”

COMPARE RESULTS TO CHAPTER 15

The combined effects, as identified in Section 4.0, were compared to the
existing Chapter 15 snalysis to determine if aoy new traosient was dis-
covered which is not bounded bty the curreat snalysis.

ANALYZE EXCEPTIONS

There were .o exceptions to FSAR Chapter 15 analysis.

MODIFY/AUGMENT CHAPTER 15 IF NECESSARY

This step vas pot necessary in the Shorebam snalysis.

12-0287
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4.0 COMMON CENSOR SUMMARY RESULTS AND CHAPTER 15 COMPARISONS

Instrument Lipe*
¥o.
No.

Nos. 7,9,11,13

No.
No.

No.

1
2

Line Failure Consequences

A break of this line will cause immediate reduction of
feedvate~ flow. At worst, this will be identical to a
loss of feedwater event as described in the Chapter 15
analysis.

A plugged line can cause, at worst, & loss of feed-
wvater event or feedwater controller maximum demand
event. B th of these events are considered in the
Chapter 15 analysis.

A break in this line will immediztely initiate a
reactor scram and cause an increase in feedwater flow.
Reactor scram takes precedence over other transients
and is considered in the Chapter i5 analysis.

A plugged line will produce the same consequences as
described for Line No. 2.

None

A broken instrument line will initiate a main and
feedwvater turbine trip. This sequence is similar to
the loss of feedwater event described for Instrument
Line No. 2.

A plugged line will produce the same consequences as
described for Instrument Line No. 2.

A broken instrument lipe will cause an immrediate
incresse in feedwater flow and also disable all high
level turbine trip logic. This event is described in
Chapter 15 analysis and is similar to the failure of
the feedwater controller maximum demand with ao
additional single failure.

A plugged line will produce the same consequences as
described for Instrument Line No. 2.

A break in any of these lines vill cause feedwater
flow to decrease. This will ultimately lead to a
reactor scram oo lov reactor waier level. This event
is bounded by the analyzed losy of feedwater event
described in the Chapter 15 snalysis.

*See lower left cormer of each table page.

12-0287
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Iostrusent Line

Nos. 8,10,1%,14

Nos. 15,16

Nos. 17,19,21,23,25

Nos. 18,20,22,24,26

12-0287
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Line Failure Consequences

A plugged line will cause an error in feedwater stean
flow following resulting in, at worst, & gradual
increase or decrease in reactor water level. Both
events are bounded by the Chapter 15 analysis.

A break in any of these lines initiates an immediate
MSIV closure and increase in reactor feecdwater flow.
The MSIV closure event will take precedence, causing a
rveactor scram as the MSIVs begin to close. This event
is considered in Chapter 15 asalysis.

A plugged line will produce the same consequences as
described for Instrument Line No. 7.

A break in one of these lines initiates rod block.
Rod block will not cause adverse consequences.

A plugged line causes no consequences that affect
reactor water level, pressure or power.

A break in any of these lines would result in a reduc-
tion in temperature of feedwuter to the reactor
vessel. This event is bounded by Chapter 15 anmalysis.

A plugged line could casuse either a false high or
false low water level signal in the heater or re-
heater. This would result in a reduction in temper-
ature of feedwater to the reactor vessel and/or a
turbige trip. The feedwater temperature could drop by
an estimated 20°F. Subsequent evaluation of reduced
feedwater temperature, followed by a turbine trip,
indicate the consequences to be bounded by the events
considered in Chapter 15 analysis.

A break in any of these lines would result in a
reduction in temperature of feedwater to the reactor
vessel and/or a turbine trip. Subsequent evaluation
of reduced feedwater temperature, followed by a
turbine trip, indicate the consequences to be bounded
by the events considered in Chapter 15 analysis.

A plugged line could cause either a false high or
false low water level signal in the heater or re-
hester. This would result in recuction in temperature
of feedwater to the reactor vessel and/or a turbige
trip. The feedwater temperature will drop by an
estimated 20°F. Subsequent evaluation of reduced
feedwater temperature, followed by a turbige trip,
indicate the conseqences to be bounded by the events
considered in Chapter 15 analysis.



Instrument Lige Line Failure Consequences

No. 27 A break of this line would possibly resul: in :sola-
tion of the Reactor Water Cleanup System. This will
pot affect reactor water level, pressure, or power

A plugged line causes no consequences that affect
reacter water level, pressure, or power.

A break in this line causes no consequences that
affect reactor water level, pressure, or power.

A plugged line causes no consequences that affect
reactor water level, pressure, or power,

12-0287
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SNORERAN COt708 SENSOR FAILURE TABLE

TABLE PACR
TTATURE TV -
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FEXTATER c32-m01? BROKEN WAXIMM DIFFERENTIAL PRESSURE C12-R608 RECORDER INOPERATIVE L
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SHORENAN COMMON SENSOG FAILURE TABLE

TAME PacR

——

. (mOKER OB
PLUGGED)

PRIMARY KFFECY

MONE, PRESSURE SWITCH MO LONGER
ELECTRICALLY

IN RPS CIRCUIT,

%
£y
-

IN RPS CIRCUIT, ELECTRICALLY

ATVS & RPT CD
NISH PRESSURE TRIP DISABLED; §
RECIRC DISCHARGE VALVE CLOSURE

A AND SYSTEN B,

B21-m09C
AND
B21-N0%7D

SYSTEN B TRIP INOPERATIVE, ATWS/

VALVE CLOSURE PIRMISSIVE

§ M LOV PRESSURE SYSTEN A AND

CHANNELS “A2" AND “B2" DISABLED;
"AL" AND “B1" BACKUF AVAILABLE

B210-m078C
A

B21-mO78D

HIGH PRESSURE SCRAM TRIP FOR
CHANNELS “A2" AND "B2" DISABLED;
"AL" AND “BI™ BACKUP AVAILABLE

CONSTANT PRESSURE SIGNAL

/A" -K-24-1502-2

INSTRINENT LI
PAGE )
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SBORERAN COMMON SENBOR FAILIRE TABLE
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SHORERAN OOMMON SENSOR FAILURE TABLE

TUWATONE T
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PACE 3 OF &

12-0285 (&)

VA& -R-24-1502-2

8" SIDE REFERENCE 1FG



-

SHORERAN COMMON SENSOR FAILURE TABLE
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SHORZNAN COMMON SENSOR FAILURE TABLE
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SHORENAM COMMON SENSOR FAILURE TABLE

TABLE PAGE

RERRAREL

AT -K-55-1502-2

WINIMUM DIFFERENTIAL PRESSURE
SIGRAL

INACCURATE DIFFERENTIAL PRESSURE
SIGNAL

WAX UM DIFFERENTIAL PRESSURE

n ATE DIFVERENTIAL PRESSURE

MAXIMUF® DIFFERENTIAL PRESSURE
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