JTED STATES
NUCLEAR RE LATORY COMMISSION
WASHINGTON, D.C. 205855

April 9, 1984

OFFICE OF THE

SECRETARY
MEMORANDUM FOR: William J. Dircks, Executiye Director
for Operations
FROM: Samuel J. Chilk, Secreta
SUBJECT: REQUEST FOR SCHEDULE EXTENSJON FOR STAFF

ACTION ON THE UNJON OF C RNED SCIENTISTS
2.206 PETITION ON TMI-1 EMERGENCY FEEDWATER

By memorandum dated March 22, 1984 you informed the Commission
that the Director's Decision on the UCS 2.206 petition
regarding Emergency Feedwater would not be completed by the
prescribed March 23 deadline.

The Commission requests that you complete action by April 20,
1984 on the four areas addressed in the petition that are

not affected by the licensee's subsegquent submittals concerning
environmental gualification.

Additionally, the Commission reguests that you completa
action on the remaining portion of the petition and issue a
final decision as soon as possible, but not later than May
30, 1984, o
Vet
cc: Chairman Palladino

Commissioner Gilinsky

Commissioner Roberts

Commissioner Asselstine

Commissioner Bernthal
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EMERGENCY FEEDWATER SYSTEM
I, INTRODUCT ION
1L ORIGINAL SYSTEM CONFIGURATION

11 MODIFICAT IONS FOR RESTART |
A. HRDWRE CHANGES
B. PROCEDURE CHANGES

i e
Iv. MAIN STEM LINE RUPTURE DETECTION SYSTEM (MIRDS)
V. EISMIC AND SINGLE FAILURE PROOF FEATURES

V1. ENWIRONENTAL QUALIFICATION

VII. LONG TERM MODIFICAT IONS
A. DESCRIPTION
B. SCHEDWLE
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II.

IIl.

MECHANICAL

A. TwO TRAINS SUPPRLIED BY ONE TURBINE DRIVEN PUMP AND TWO MOTOR DRIVEN
PUMPS.

B. PuMPS CAN FEED EITHER OR BOTH OTSGS.

C. WATER SOURCES COMMON TO ALL PUMPS:
1. TWO CONDENSATE STORAGE TANKS uu‘% LRy A L,‘,L T J.)L:C‘z
2. CONDENSER HOTWELL
3. RIVER WATER BAXKLP :

D. (ONE FLOW CONTROL VALVE PER TRAIN

FOER
A. EPW MOTOR DRIVEN PUMPS AND VALVES FED FROM DIESEL GENERATOR BACKED
BUSSES ( iaer fo R e Qo Asw@sue BT R
Aan A Sk &\é E_s(:’&.s )
B. STEAM SUPRLY VALVES FQR TURBINE DRIVEN PUMP [X, POWERED

AC P welX Ju.%wu.“ e A
INSTRUPENTAT ION & CONTRQL

A. &%9"‘ DRIVEN PUMP START ON LOSS OF MAIN FEEDWATER PUMPS OR FOUR
S

B. MOTOR DRIVEN PUMPS MANUAL START

C. FLOW CONTROL VALVE CLOSED BY MSLRDS, POSITION CONTROLLED BY ICS.,
FAILED "As-Is" OR 1/2 OPEN

D. CST LEVEL, OTSG PRESSURE AND LEVEL, PUMP DISCHARGE PRESSURE
INDICATED IN CONTROL ROOM



%C’ ji TM"-’*‘\ L."

CONTROL VALVE (TYP)
| STOP VALVE (TYP)
MSIV (TYP h(r‘ S

INDEPENDEN
EFV308 OFICS (TYP)

€FP2B - AUTO START

EFViGE

EFVIA |

d‘F EFV3
T0 CORBENSATE FROM EMERG. RIVER [
STORBGE TANK °B ‘"52;‘5%‘25'," WATER SOURCE

£ N

- @-Q . —— CO:YOQISATE C
8 %l Tan 3 —-g; N : | TANK “A° _—@
g " covios : COVI0A
e s LO L0 S
: :,f*:’ ﬁﬁ COV1118 COV111A COvVZR
- q‘v LE ,‘$ L &‘. LC
FROM EFWP BEARING COOLING

(FIG. 2) TMI-1 EFW SYSTEM AS MODIFIED FOR RESTART
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MODIFICAT IONS FOR RESTART

0  SAFETY GRADE EFW FLOW INDICATION IN THE CONTROL ROOM
0  SAFETY GRADE AUTO START OF ALL PUMFS
%F% (I'R(glf OTSG LEVEL INDICATION IN THE CONTROL ROOM INDEFENDENT

o SAFETY GRADE TWO HOR INSTRUMENT AIR SUPRLY FOR VALVES

o BAKLP INSTRUMENT AIR COMPRESSOR SYSTEM FOR VALVES

o CONRQ GRADE LOW-LOW LEVEL ALRMS FOR CONDENGATE STORAGE TAKS
o FLOW CONTROL \ALVES FAIL OFEN ON LOSS OF INSTRUMENT AIR

o FLOW CONRQL INDEPENGENT OF 1CS (VALVE MANUAL LOADER STATIONS)

o  DELETED ELECTRICAL POWER SLPRLY (ROSS CONNECT TO MOTOR DRIVEN PUYPS
o  INSTALLED CAVITATING VENTLRIS

0  PUYP RECIRGLATION \ALVES LOGED OFEN

o CONDEMSATE STORAGE TAWK (CST) OUTLET VALVES LOCKED OPEN

¢ MODIFIED STEAM LINE RUPTURE RESTRAINT

o MODIFIED TURBINE STEAM SIPRLY CONTRQL & RELIEF VALVES

o EISMIC SIPRORT OF PUMP REC IRGULATION LINES

Vy o EISC SPRORT OF VENT STAXKS FOR SAFETY VALVES ON TURBINE STEAM

b

INCREASE INTBUﬁDlATE BUILDING FLOODABLE VOLUME (ALLIGATOR PIT &
TENDON ACCESS GALLERY)

o  UPGRADE FLOW CONRCL VALVE CIRCUITRY WITH EQ COMPONENTS (IP AND E/I
CONVERTERS)

o  DELETED EFW PUMP SUCTION STRAINERS

o  DELETED MAIN STEAM LINE RUPTURE LETECTION SYSTEM LATCH SIGNAL TO
FLOW CONTRQL VALVES
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STEAM LINE RUPTURE DETECTION SYSTEM




MAIN STEAM LINE BREAK

+ REFERENCED ANALYSIS TMI-2 FW REG VALVE FAILURE
+ WORST CASE SINGLE FAILURE OF COMPONENT

+ LICENSED BY STAFF IN 1978. PROVIDED ACCEPTABLE
RESULTS FOR CONTAINMENT RESPONSE

+ TMI-Z ANALYSIS BOUNDS RESPONSE FOR TMI-1 TO SAME
EVENT

- ADDED SLRDS SIGNAL TO BLOCK VALVES AT CYCLE 5
RELOAD OUTAGE AND INCREASED SPEED OF BLOCK VALVES
TO 30 SECONDS

+ SLRDS DESIGN
+ NO SINGLE COMPONENT FAILURE PREVENTS ACTUATION
+ CLASS IE POWER SUPVLY
+ 2/4 (SELECTIVE) ACTUATION LOGIC

+ DOES NOT HAVE COMPLETE ELECTRICAL SEPARATION OUTSIDE
CONTAINMENT

- CABLE TRAY ROUTING



L ISMIC FEATURES

0  MADRITY OF SYSTEM ALWAYS WAS EISMIC

0  RESTART SEISMIC MODIF ICATIONS
PUMP REC IRCULATION LINES SUPPORT
VALVE VENT STAKS SUPPORT
LOXED OPEN PUMP RECIRCULATION VALVES
_LoxeD OPeN CST QUTLET VALVES

0  PROEDURE CHANGES FOR SEISMIC EVENT RESPONE

CST ALARM RESPONSE PROCEDRES (J-1-4 & J-2-4)
F1SMIC THRESHOLD ALARM RESPONSE PROCEDURE (PRF-1-2)
EARTHOUAKE PROCEDWRE (1202-30)



FAILURE FROOF FEATURES

1. Procepure 1210-10 DiSPATOES OPERATOR TO FLOW CONTROL VALVES
ON EPW INITIATION

2. BAXXUP AIR SPRLIES

3. FLOW CONTROL INDEPENDENT OF 1CS

4. [ELETED MSRDS TO ALOW CONTROL VALVES
5.  MULTIALE PumPs

6. MLTIPLE SOURCES OF WATER

7.  REDUNDANT FLOW INDICATION

AUTO INITIATION OF ALL PUMPS



FT-791
FT-779
FT-782
FT-788
EF-P2A
EF-P28
EF-V-1A
EF-V-18
EF-V-2A
€F-V-28

*SP-V-5A

*SP.V-58

Efw COMPONENTS REQUIRING QUALIFJCATION
IO RULE 10CFR30,49

FLOW TRANSMITTER (FOXBORO)

FLOW TRANSMITTER (FOXBORQ)

FLOW TRANSMITTER (FOXBORO)

FLOW TRANSMITTER (FOXBORO)

PUMP MOTOR (WESTINGHOUSE)

PUMP MOTOR (WEST INGHOUSE)

VALVE MOTOR OPERATOR (LIMITOROUE)
VALVE MOTOR OPERATOR (LIMITORQUE)
VALVE MOTOR OPERATOR (L IMITORQUE)
VALVE MOTOR OPERATOR (L IMITORQUE)
|/P CONVERTER (CONOFLOW)

|/P CONVERTER (CONOFLOW)

TERMINAL BLOCK (STATES)
INSTRUMENT CABLE (ANACONDA)

POWER CABLE (KERITE)

CONTROL CABLE (KERITE)

INSTRUMEN™ CABLE (BOSTON INSULATED WIRE)

*WILL BE INSTALLED BY JUNE 1, 1984




EFW LONG TERM UPGRADE MODIFICATIONS

MECHANICAL /STRUCTURAL

o ADD REDUNDANT SAFETY GRADE EFW CONTRCL AND BLOCK VALVES
EFW HEAT SINK PROTECTION SYSTEM

o PROVIDE SAFETY GRADE EFW INITIATION ON 4 PSIG CONTAINMENT
ISOLATION SIGNAL — hoay AnAerele{sACo TN MJ‘“’*’
Lantten Sjtiﬁh*V\»/{?QQgﬁL waa e b L T g

 PROVIDE SAFETY GRADE OTSG LEVEL INSTRUMENTATION AND SIGNALS
FOR MFW OTSG HIGH WATER LEVEL ISOLATION AND OTSG LOW WATER
LEVEL INITIATION OF THE EFW SYSTEM

¢ PROVIDE A SAFETY GRADE AUTOMATIC CONTRCL SYSTEM INDEPENDENT OF
THE ICS THAT PERMITS THE EFW SYSTEM TO CONTROL OTSG LEVEL
WITHOUT INTERACTION WITH THE MFW SYSTEM

¢ PROVIDE SAFETY GRADE MAIN STEAM RUPTURE DETECTION
AND MFW ISOLATION SYSTEMS

¢ ADD SAFETY GRADE LEVEL INDICATION AND LOW-LOW LEVEL ALARM IN
THE CONTROL ROOM FOR EACH CONDENSATE STORAGE TANK

EFW LONG TERM EPSI MODIFICATIONS

¢ PROVIDE A SAFETY GRADE POWER SUPPLY TO VALVES CO-Vi11A/B
AND UPGRADE THE CABLE ROUTING FOR POWER SUPPLY TO VALVES
CO-Vi4A/B TO SEISMIC CLASS I CRITERIA

® PROVIDE AN OVERSPEED TRIP ALARM IN THE MAIN CONTROL ROOM FOR
THE TURBINE DRIVEN EFW PUMP (EF-P-1)



RELEASE ENGI- RECEIVE TURNOVER
NEERING FOR LONG LEAD

CONSTRUCTION  EQUIPMENT

1. MECHANICAL/STRUCTURAL -
REDUNDANT CONTROL AND
BLOCK VALVES COMPLETE 6/ 1/8@ 12/31/8@

2. HEAT SINK PROTECTION SYSTEM 8/ 6/84 9/1‘0/8@ 12/31/8@

3. EP&I MODIFICATIONS 7110/84 na o318

©

OR FIRST REFJELING AFTER RESTART IF RESTART DURING 1984.

©

EFW CONTRO. AND BLOCK VALVES (EF-V30 A/B/C/D)

&)

FOXBORC ELEZTRICAL CABINETS




IMI-1 EC MASTER LIST DEVELOPMENT

DETERMINE SYSTEMS REQUIRED TO ACHIEVE SAFE SHUTDOWN
FOLLOWING POSTULATED ACCIDENTS (HELB/LCCA)

DETERMINE COMPONENTS AND ASSOCIATED PERIPHERAL EQUIPMENT
WITHIN THE SYSTEMS REQUIRED TO ACHIEVE SAFE SHUTDOWN

ug.‘*— ‘.,i.\.tiitgv-\ SLoas THVE-} 7.}

UTILIZED SAFETY SEQUENCE ANALYSIS TO DEVELOP THE BASE LIST
OF SYSTEMS AND COMPONENTS

ADYANTAGES

DOCUMENTABLE WORK

BASED UPON ACHIEVENENT OF DEFINED SAFETY FUNCTIONS
READILY IDENTIFIES SUPPORT SYSTEMS

ENDORSED IN SRP SECTION 15.

o O O O



SAFETY SEQUENCE ANALYSIS (SSA)

0 A SYSTEMATIC APPROACH TO NUCLEAR POWER PLANT DESIGN REVIEW
STRUCTURED TO SHOW THE QVERALL PLANT RESPONSE TO NORMAL AND
OFF-NORMAL CONDITIONS IN A DOCUMENTABLE, DIAGRAMMATIC FORMAT

BASIC ELEMENTS OF SOA

0 SAFETY SEQUENCE DIAGRAM (Ssd)
0 SYSTEM AUXILIARY D1acraM (SAD)

0 SAFE SHUTDOWN Lo6IC DIAGRAM (SSLD)




SAFETY SEQUENCE DIACRAM
QEVELOPMENT

IDENTIFY COMPLETE SET OF PLANT SAFETY FUNCTIONS REQUIRED TO
ACHIEVE HOT ANB—€8tD SHUTDOWN X

CROUP PLANT INITIATING EVENTS OR CONDITIONS TO BE DIAGRAMMED

-

&u*.g¢? MEIE :
IDENTIFY THE SYSTEMS REQUIRED TO SUCCESSFULLY ACHIEVE THE
SAFETY FUNCTIONS REQUIRED

DEVELOP LOGICAL SEQUENCE OF SYSTEM RESPONSES FROM AN
INITIALLY DEFINED PLANT CONDITION (INHERENT COMPLETENESS
CHECK)

IDENTIFY SYSTEM INITIATING SIGNALS., SETPOINTS AND REQUIRED
MONITORING WITH TRACEABLE DOCUMENTATION

ACCOUNT FOR ANY MANUAL ACTIONS REQUIRED



IDENTIFICATION OF SAFETY FUNCTIONS

LIST oF GENERIC NUCLEAR SAFETY FUNCTIONS INITIATED IN 1973
WHEN METHODOLOGY WAS PIONEERED: UPDATED FOR B&W ATOC
PROGRAM IN 1979, CONTINUOUSLY REVIEWED BY IMPELL AND CPU TO
PRESENT

IDENTIFY A COMPLETE SET OF PLANT SAFETY FUNCTIOCNS

INPUTS: ANSI 51.1
10CFR50 GDC
FSAR CHAPTER 15 AND SUPPORTING DOCUMENTS
TECH SPECS
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Safery Punctios *

Trip Reacrivity Control

Transiemt Reactiviry Comrol

Loag Term Reactivity Control

Emergency Core Cooling -
[njection Phase

Emergency Core Cooling-
Recircularion Phase

e o . | o e
Reactor Hest Removal

Pressure Comtrol -
Primarv Semrem

Pressure Control -
Secondarv Svstem

Pressure Comrol -
Containmemnt

Temperarure Control -
Conta inmem

W - ——

Funcrional Description }

Rapid ‘asertion of negative reactiviry into the core
o produce subcritically immediately following an
evahuated evert.

Insertion of negative raactivity into the core suf-
ficient to compensate for cooldown of the rescror
coolant svstem.

Establishment of a sufficient boron concentrarion
in the core such that the reacror is mainained
subcritical following the evemt.

Prwuh-dcooh-mmmcmw
following an accidemt and prior to the time that
mansal action can be raken.

Provisiee of coclam 1o the rescror core some time
aftar the accident has occurred asd at a rime when
manual action can be taken and i such a way that
the core coolam is recirculaved back o the

system after it leaks U g e T T

-~

Co&ndmcmwmmma
cootamt directly to the core.

Modp@nmgmcm
sllowable pressure limits and ensuring thar e
primary steam bubble remains in the pressurizer.

Maintenance of secondary system pressure within
allowable pressure limits.

Maintenance of comainment pressure within allow-
able pressure limits when corzainment (s required.

Maintenance of comainmem remperarure wirhin
allowable remperature limits when containment

is required.
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SYSTEM AUXILIARY DIACRAM

(SECONDARY ELEMENT OF SSA)

QBTECTIVF: TO EVALUATE ALL SYSTEMS WHICH SUPPORT THE
OPERATION OF MAJOR SAFETY SYSTEMS IN
DIAGRAMMATIC FORMAT. EXAMPLES INCLUDE HVAC,
CCW, ELECTRIC POWER, ETC.

ACCOMPLISHING ALL SUPPORT SYSTEMS DOCUMENTED AS INPUTS TO THE
THE OBJECTIVE: PRIME SAFETY SYSTEM'ON DISTINCT DIAGRAMS.



AUXILIARY

e g
sYaTem
svsTEM
2 SArRTY A sArETY
A | @ ACTION A s ACTION

SIGNAL “3° ACTuATES
AUXILIARY SareTy

SYSTEN B
sareTy | (SAFETY ACTIONS PROVIOE
sn:ln SUPPOAT RECUINE MENTS)
A B
LRt ¥ — - — - —— e e e o R
AIXILLARY AURILIARY
SARGTY ). SAFETY
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SYSTEM SHUTDOWN LOCIC DIACRAM
(THIRD ELEMENT OF SSA)
OBJECTIVE: TO EVALUATE ALL (SAFETY AND NON-SAFETY) SYSTEMS

WHICH ARE REQUIRED TO ACHIEVE A PLANT SHUTDOWN
FROM AN INITIAL FULL POWER CONDITION

ACCOMPLISHING USE SAME FORMAT AND METHODOLOGY AS FOR SAFETY
THE OBJECTIVE: SEQUENCE ANALYSIS



0 INITIAL SET OF SAFETY SYSTEMS REQUIRED TO FUNCTION AFTER
HELB/LOCA WAS GENERATED BASED UPON SSA FOR THE B&W ATOG PROGRAM

INITIATING EVENTS

. ey
Loss OF MAIN FEEDWATER P o
STEAM GENERATOR TUBE RUPTUR j:l//ff:;;q?j
EXCESS FEEDWATER M gt

Loss ofF AC
STEAM LINE BREAK

o O O O ©

Auxzi ARy D1aGRAMS (T x -1 ek )

0 HIGH PRESSURE INJECTION 0 CONTAINMENT SPRAY
o EMERGENCY FEEDWATER 0 CHEMICAL ADDITION
0 Low PRESSURE INJECTION 0 CONTAINMENT ISOLATION
0 TursINE CONTROL @ TURBINE BYPASS AND
0 REACTOR COOLANT PRESSURE ATMOSPHERIC Dump
_ \k‘,“:txf/”SONTnOL |
o —_

e

ANy
g 1e~<' - /(ATUG TRANSIENTS SELECTED WITH B&W/BWOC TO EXERCISE ESSENTIALLY

// EVERY SAFETY RELATED COMPONENT OR ACTIVITY WHICH IS
- CONTEMPLATED TO OCCUR SUBSEQUENT TO A FOSTULATED ACCIDENT)

0 SSA SERVED AS INITIAL SOURCE OF DOCUMENTATION FOR COMPILATION
OF MASTER LIST SYSTEMS AND MAJOR COMPONENTS

l’/
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