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MEMORANDUM FOR: William J. Dircks, Execut e Director
for Operations }

FROM: Samuel J. Chilk, Secreta]

SUBJECT': REQUEST'FOR SCHEDULE EXT 3N! ION FOR STAFF
ACTION ON THE UNTON OF CONCERNED SCIENTISTS
2.206 PETITION ON TMI-l 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 subsequent submittals concerningj
environmental qualification.

;

Additionally, the Commission requests that you completa-

; action on the remaining portion of the petition and issue a j'

final decision as'soon as possible, but not later than g j
'

30,.1984., [.

r
cc: Chairman Palladino

commissioner Gilinsky
| Commissioner Roberts

Commissioner Asselstine'

Commissioner Bernthal
OGC
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OFFICI (OPIN TO PU3LIC ACCIK?A* SCI)
.

-I. SICY-83-406/406A - Review of ALA3-729 -- In the Matter
cf :letrcooltian Idison Cemsany and Review of ALA3-144

- (~.;anyin:: Recues: to Reconsider Wnerner Issue of
Inv:.rc.. mental Qualifiestion of Elec:::. cal I: :.= cent .

is Wi_..1. Restart Proceeding)

The Commission, by a vote of 4-1 (Commissioner Rcherts
disapproving) , - approved an Order taking review cf A1.: dis
129 and 744.

(Subsequently, on January 27, 1984 the Secretary signed the
Order.) '-

.

.

Additionally, the Commission subsequently agreed to direct.-

staff to ecmplete action on a January 23, 1984 2.206 petition
filed.by CC5 as scon as possible (50 days as an cutsida

- limit). The Cocmission also requested that s:sff include
i

the issues: raised by UC5 when staff briefs the Commission
; prior _to_TMI-1: restart.
i-

b Sv. comy of this memorandum, IDO staff is directed to complete
. -

| the abcve action.
L WFW N (ELD /NRR) (SICS.* Suspense : 3/23/S4)
r' cc: Chairman Pallada.no

. Commissioner Gili'nsky
: Commissioner Roberts

Co=unissioner Asselstine -
i ' Commissioner'Bernthal

'
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AGENDA

11 1 %

BERGEfCY FEED *TER SYSTEM

I. IN1(ODLETION

II. ORIGINAL SYSTEM CONFIGJRATION

i

III. MODIFICATIONS FOR RESTART
'

A. HARIMRE CHANGES

8. R0EDURE CHAfEES.

.

IV. IN STE/M LINE RlPTURE DETECTION SYSTEM (MS.RDS)

V. EEISMIC AND SIfELE FAILURE ROOF FEATURES
,.

VI. EPWIRONENTAL QJALIFICATION
-

.

VII. LONG TERM MODIFICATIONS

A. DESCRIPTION

B. EDEDLLE

. . - - - . . _ . . . - . . . _ . . - . . .-
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ORIGINAL SYSTEM (DNFlalRATION

l
l

i

I. lEHANICAL

A. TWO TRAINS SLFR.IED BY ONE TLRBINE ORIVEN PUMP AND TWO MOTOR IRIVEN
PUMPS.

B. PuMS CAN FEED EITHER OR BOTH 015GS.

C.- %TER SOURCES COMMON TO ALL PUMPS:

OcM , M c Id. % h - '

1. TWO CONDENSATE STmAGE TANKS

2. ONENSER HOTWELL

3. RIVER WATER BANUP
,

D. GaE FLOW CONTROL VALVE PER TRAIN

II. M
A. EN MOT (R IRIVEN PUWS AND VALVES FED FROM DIESEL GENERATOR BAO(ED

pu, Q gcmG pmWSSES ( g y

B. STEAM StPPLY VALVES FGt TLRBINE DRI N POWERED
' AC-F wW spuid k> hw"~Y

III. If61RlFENTATION & (DNTR(L

A. TWBIPE IRIVEN PUW START ON LOSS OF MAIN FEEDWATER PUWS OR FOUR
IEP'S

e
~ B. PDT0R ORIVEN PUWS MANUAL START|

i C. R.OW CONTROL' VALVE CLOSED BY MSLRDS, POSITION CONTROLLED BY l(5,

|' FAILED "AS-IS" OR 1/2 OPEN
;

!- '
D. CST LEVEL, OTSG PRESSURE AND LEVEL, PUMP DISOiARGE PRESSURE

IPOICATED'IN CONTROL ROOM .
'

I

fs '

*

+

l' -,

(~
.

s .

;

*
v - - - - e - - - , , ,, ,w, --.w-a- , - - - , 4,- y - -



.

'

Ac- A c.y;. m

'--.

2

L' 'yug u . ~ ya

MAIN TURBINE

CONTROL VALVE (TYP.)*
...

j6 DUN STOP VALVE (TYP.) DM?g Nam:kc 0 E
-

, _ - -

#

M MSIV(TYP.g[,f

T 7 T h,

av :; Nr s

MSVJOB+T ip. $. Nh| /'j
-

qM MSV10A -
..-

, .g.,

i; 6 [Q
,

,. MSV6 M "

S;G
. (

p #. J. fj'~ .

S namemm.

.i' h ?
p asmsnm, g,;;;;;;. _

,

f AUX.}'{
M Y1 .-|

i
'

CMDINIG VENTURI f. *
~

d 4
,

BINEITYP) m3 t STEAM 3 H"QJ PASSH, SUPPLY EFP TURBINE / (TYP.) kI' 3 05FRim Ig" | "~ i
E

'

'g'EL,,(b
(AUTO. START)

u' j u ,j
"'

t"pk *

ICS
MANUAL

--,. --y
*& rg TO ATMOS Lu ,LGADERy. . . . . - - -

aMOEPENDEN1
EFV10A EFV2A EFV2B EFV108 k EFV30BiGFICS (TYP.),

C -

RECBC. UNE: c .
-

IIYP) # N
,

_ - .

EFP2B - AUTO START
___ . - .

QEFP2A. AUTBSTAEt CEFP1 0 - - - "
'

g 4o EFV8B; ic EFV8C N
*

LO. E
-

EF.V6 L.0. EFV168
~~

EFV16A
g

Y T T' '

i EFV1B | | EFVIA | b
,

o. d- EFV3
.,

g'
TG CGNGENSATE FROM EMERG. RIVER

STORAG|ETANK *B- F M C0 DEN-
WATER SOURCE

.
y &

COV6 CONDENSER Q(Qg HOTWELL

V C '

y COV12
ComeNEATE * ,9 H y CONDENSATE

. . -C-_M3 STORAGE$d| 7:~-1 gWAGE

ig ~~,:

$s~ c% $
@6*i5

_
#^ 'a^

.--

O C To TANK *A*'--i d-

mm r ^-"

t e, [ kggi --

COV1118 COV111A N
u % a v -

- FROM EFWP BEARING COOLING
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MODIFICATIONS FOR RESTART

o SAFETY GRADE EFW FLOW INDICATION IN TE (DNTROL ROOM

o SAFETY GRADE ALITO START OF ALL PLMS

o SAFETY GRADE OTSG LEEL INDICATION IN TE (DNR(1. ROOM INDEPENDENT
OF TE IG

o SAFETY @ADE TWO HOLR INSTRlfENT AIR SLPR.Y FOR VALES
'

o BA0(lP INSTRlPENT AIR (DffRESSOR SYSTEM FOR WLVES

o CON 1RO. 8ADE LOW-LOW LEVEL ALARMS FOR CONDEEATE STORAE TNKS

o FLOW GJN1ROL WLVES FAIL OEN ON LOSS OF INSTRlPENT AIR

o FLOW CON 1RO. INDEPENDENT OF IG (VALVE mfGL LOADER STATIONS)

o DELETED ELECTRICAL POER SLPR_Y G0SS (DfGECT TO MOTOR DRIEN PLPPS

o INSTALLED CAVITATING ENTLRIS

o PLPP RECIROLATION %LWS LOO (ED OEN

o CONDEEATE STORAE TNK (CST) OllTLET VALVES LOCKED OPEN

o MODIFIED STEAM LINE RLFTi>RE RESTRAINT

o MODIFIED TURBINE STEAM SLPR_Y CONTRO. & ELIEF VALWS

o' EISMIC SLPPORT-0F PLPP RECIROLATION LINESg,

Y #' s EISMIC SLPPORT OF WNT STA0(S FOR SAFETY VALWS ON TURBINE STEAM
f StPPLY

3

e INCREASE INTBEDIATE BUILDING FLOODNI.E M.lPE (ALLIGATOR PIT &
TENDON ACCESS GAU.ERY)y
LP8ADE FLDW CONTR0_ VALE CIRCullRY WITH EQ COPP0NENTS (IP AND E/I .o
CONERTERS)

o DELETED EFW PLPP SUCTION STRAINERS

o DELETED MIN STEAM LINE RLFTURE ETECTION SYSTEM LATCH SIGNAL TO
FLDW CONTRO. VALNES

-,. . . . . . . - . - , - . - - - - . . - . . - .
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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-2 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 SUPPLY

.

+ 2/4 (SELECTIVE) ACTUATION LOGIC>

,

+ DOES NOT HAVE COMPLETE ELECTRICAL SEPARATION OUTSIDE
,

CONTAINMENT

- CABLE TRAY ROUTING -

. . .

n ~ v~ . we w-e--we_
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EISMIC FEATURES

o MM)RITY OF SYSTEM AL*YS WAS IISMIC

o RESTART SEISMIC MODIFICATIONS

RJMP %CIFCLA.ATION LINES S.PPORT
,

VALVE VENT STAGS SJPPGli

LOGED @EN PUMP MCIfELA.ATION VALNES
.

LOGED OPEN CST OUTLET VALVES
.

.

o FROEDURE CHANGES FOR EISMIC EENT RE90NSE

CST ALun REPONSE PROCEDURES (J-14 & J-2-4)

SISMIC lhAESHOLD ALARM %SPONSE PROCEDURE (PRF-1-2)

EAREQUAKE PROCEDURE G202-30)

-
.

e

0

, , - - - . , , - ~ _ - _ - - - - ~ , _ ,
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FAILUE FR00F FEATURES

1. PROCEDURE 1210.10 DISPAToES OPERATOR TO R.0W CONTROL VALWS
;

ON EN INITIATION

2. BA0(UP AIR SLPR.IES :

;

*

- 3. FLOW CONTROL INDEPENDENT OF IG {
*

I

14 . IELETED MSLRDS TO R.0W 00NTROL VALWS

i

5. NJLTIR.E PUteS ;

1
-

6. MA.TIPLE SURCES OF ATER |
- !

7. REDUNDANT FLOW INDICATION f

8. AJTO INITIATION OF. A.L RJMPS
-

.

f

-|

!

,

I

[

-

6

r% , . -- ---- ~ -- .-,. y _ _.
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? EFW COMPONENTS REQUIRING OUALIFICATION

TO RULE 10CFR50.49

FT-791 FLOW TRANSMITTER (FOXBORO)

FT-779 FLOW TRANSMITTER (FOXBORO)
'

FT-782 FLOW TRANSMITTER (FOXBORO)
'

FT-788 FLOW-TRANSMITTER (FOXBORO)
'

EF-P2A PUMP MOTOR (WESTJNGHOUSE)

EF-P2B' PUMP MOTOR (WESTINGHOUSE)

EF-V-1A VALVE MOTOR OPERATOR (LIMITOROUE)

EF-V-1B VALVE MOTOR OPERATOR (LIMITOROUE)

EF-V-2A VALVE MOTOR OPERATOR (LIMITOROUE)

-EF-V-2B VALVE MOTOR OPERATOR (LIMITOROUE)

*SP-V-5A l/P CONVERTER ICON 0 FLOW)

*SP-V-5B I/P CONVERTER (CON 0 FLOW)

-TERMINAL BLOCK'(STATES)

INSTRUMENT CABLE (ANACONDA)

POWER CABLE'(KERITE)

CONTROL CABLE (KERITE)

INSTRUMENT CABLE (BOSTON ~ INSULATED WIRE)-

*WILL BE. INSTALLED BY. JUNE 1, 1984

.

u _
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EFW LONG TERM UPGRADE MODIFICATIONS

:

MECHANICAL / STRUCTURAL!

e ADD REDUNDANT SAFETY GRADE EFW CONTROL AND BLOCK VALVES

-

EFW HEAT SINK PROTECTION SYSTEM .

e PROVIDE SAFETY GRADE EFW INITIATION ON 4 PSIG CQNTAINMENT

ISOLATION SIGNAL - M.n a FY i M I
,

.R.eASUi W /fleefL w A M w %-h%&A

e -PROVIDE SAFETY GRADE OTSG LEVEL INSTRLMENTATION AND SIGNALS

FOR MFW OTSG HIGH WATER LEVEL ISOLATION AND OTSG LOW WATER

LEVEL' INITIATION OF THE EFW SYSTEM .

PROVIDE'A SAFETY GR'DE AUTOMATIC CONTROL SYSTEM INDEPENDENT OFA- e

THE ICS THAT PERMITS THE EFW SYSTEM TO CONTROL OTSG LEVEL

r WITHOUT INTERACTION WITH THE MFW SYSTEM

e ' PROVIDE SAFETY GRADE MAIN STEAM RUPTURE DETECTION

AND MFW ISOLATION SYSTEMS

i

e -ADD SAFETY GRADE LEVEL INDICATION AND LOW-LOW LEVEL ALARM IN

THE' CONTROL ROOM FOR EACH CONDENSATE STORAGE TANK

c
EFW LONG TERM EPEI MODIFICATIONS

..

h

e PROVIDE A SAFETY-GRADE POWER SUPPLY TO VALVES CO-V111A/B

'AND UPGRADE THE CABLE ROUTING FOR POWER SUPPLY TO VALVES

CO-V14A/B TO SEISMIC CLASS I CRITERIA

e ' PROVIDE AN OVERSPEED TRIP ALARM IN THE MAIN CONTROL ROOM FOR

-THE TURBINE DRIVEN EFW PUMP (EF-P-1)
. ~ . . - .. - - . . = - . - . . - - _ - _ . - . _ - . - - - . _ - _
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EFW LONG TERM MODIFICATIONS SCHEDULE

RELEASE ENGI- RECEIVE TURNOVER

NEERING FOR LONG LEAD

CONSTRUCTI,s.1 EQUIPMENT

.

'

1. MECHANICAL / STRUCTURAL -

REDUNDANT CONTROL AND

.8 LOCK VALVES COMPLETE 6/ 1/8 h 12/31/8 h

2. HEAT SINK PROTECTION SYSTEM 8/ 6/84 9/14/8 h 12/31/8h

3. EPSI MODIFICATIONS ,7/10/84 N/A 12/31/8h'

@ OR FIRST REPJELING AFTER RESTART IF RESTART DURING 1984.

@ EFW CONTROL AND BLOCK VALVES (EF-V30 A/B/C/D)

@ ' FOX 80RC ELECTRICAL CABINETS

a
-_ -. .. . - - _ . . . -. .- _ . _ - - .
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TMI-i E0 MASTER LIST DEVELOPMENT

0 DETERMINE SYSTEMS REQUIRED TO ACHIEVE SAFE SHUTDOWN

FOLLOWING POSTULATED ACCIDENTS (HELB/LOCA)

O DETERMINE COMPONENTS AND ASSOCIATED PERIPHERAL EQUIPMENT.

WITHIN THE SYSTEMS REQUIRED TO ACHIEVE SAFE SHUTDOWN _,

Ll b,l A'bict.% .p T tM Y- | 75u

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

.

'

ADVANTAGES
.

O DOCUMENTABLE WORK

'O BASED UPON ACHIEVENENT OF DEFINED SAFETY FUNCTIONS

0 READILY IDENTIFIES SUPPORT SYSTEMS

0 END,0RSED IN SRP SECTION 15.
,

-
.

4

O

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



. .-. - -

.

,

. .

SAFETY SEQUENCE ANALYSIS (SSA)

0 A SYSTEMATIC APPROACH TO NUCLEAR POWER PLANT DESIGN REVIEW

STRUCTURED TO SHOW THE OVERALL PLANT RESPONSE TO NORMAL AND

OFF-NORMAL CONDITIONS IN A DOCUMENTABLE. DIAGRAMMATIC FORMAT

.

.

BASIC ELEMENTS OF SSA
,

O SAFETY-SEQUENCEDIA6 RAM (SSd)

O SYSTEM AUXILIARY DIA6 RAM (SAD)

O SAFE SHUTDOWN LOGIC DIA6 RAM (SSLD)

.

e

O

m- - ,-- ~ - - - _ _ - -- .-
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SAFETY SEQUENCE DIAGRAM ;

DEVELOPMENT

0 IDENTIFY COMPLETE SET OF PLANT SAFETY FUNCTIONS REQUIRED TO

ACHIEVE HOT *tth=cettr SHUTDOWN

O CROUP PLANT INITIATING EVENTS OR CONDITIONS TO BE DIAGRAMMED

b 15Lj mcL6 ?
O IDENTIFY THE SYSTEMS REQUIRED TO SUCCESSFULLY ACHIEVE THE

SAFETY FUNCTIONS REQUIRED
,

.

O DEVELOP LOGICAL SEQUENCE OF SYSTEM RESPONSES FROM AN

INITIALLY DEFINED PLANT CONDITI'dN (INHERENT COMPLETENESS
CHECK)

0 IDENTIFY SYSTEM INITIATING SIGNALS. SETPOINTS AND REQUIRED

MONITORING WITH TRACEABLE DOCU. MENTATION
,

O ACCOUNT FOR.ANY MANUAL ACTIONS REQUIRED
i

!

t

i

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



.-

9

,

IDENTIFICATION OF SAFETY FUNCTIONS

0 LIST OF OENERIC NUCLEAR SAFETY FUNCTIONS INITIATED IN 1973
WHEN METHODOLOGY WAS PIONEERED: UPDATED FOR B&W AT00

PROGRAM IN 1979 CONTINUOUSLY REVIEWED BY IMPELL AND GPU TO

PRESENT

0 IDENTIFY A COMPLETE SET OF PLANT SAFETY FUNCTIONS
,

~

INPUTS: ANSI 51.1
10CFR50 GDC

FSAR CHAPTER 15 AND SUPPORTING DOCUMENTS

TECH SPECS

.
-

0

O

e

=

4

9

9
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Safety Puncties * Functional Descriptica
m

>

Trip Reactivky Control Rapid 'meertion of negative reactivity inso the core.

to proshce suberiticaHy immediasely fo!!owing an ,

evaheted event. ' '

Transieur Reactivtry Comrol lasertion of negative reactivity imo the core suf-,

'

ficient to compensate for cooldown of the reactor
coolmat system.

Long Term Reactivity Control Establishment of a sufficient boros concentratton
! la the core such that the reactor is maintained ;

.

i subertrical following the event.
\ ..:..

<

I.
Emersency Core Cooling - Provision of coolant to the reactor core im=Mlajection Phase foUmwing as accident and prior to the time that

manual actise can be taken.

Emergency Core Coohng- Provirken of cooient to the reactor core some time i

Recirculentos Phase aAar the weld ==r has occurred and at a time w5en
manual action can be tainen and he such a way that

| the core coolant is restreolased back into the [; *

. .- --,.. ... . . -. ~.
primary systeun aAer la l_eaks_ cut.__ _ - . , , _ , , , , , . . .t~ - -

.

Reactor Heat Removal CoeUmg of the core by cuber them injection of I

coedent erectly to the core.
.

Pressure Centrol - Mahsamance of primary systaan pressere wields ,

Prkmarv System au pressere limitar and ensuring that thei
, , H.

primary steam bubble remains la the pressuriser.
'

Pressure Control - Maintenance ot secondary system pressure wtenin
Secondary System allowable pressure limtes.

.

Pressure Control - Maintenance of comminment pressere witMn allow-
Containment able pressure limits whom conmi- is reepaired.

Tasaperature Control - Maintenance of containment temperature within
. Connainmeer allowable temperature links when comminment

is required.

,

N'
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SYSTEM AUXILIARY DIAGRAM

(SECONDARY ELEMENT OF SSA)

Ga7ECTIVE: TO EVALUATE ALL SYSTEMS WHICH SUPPORT THE

OPERATION OF MAJOR SAFETY SYSTEMS IN
^

DIAGRAMMATIC FORMAT. EXAMPLES INCLUDE HVAC.

CCW ELECTRIC POWER. ETC.

.

6

ACCOMPLISHING ALL SUPPORT SYSTEMS DOCUMENTED AS INPUTS TO THE

THE OBJECTIVE: PRIME SAFETY SYSTEM'0N DISTINCT DIAGRAMS.

.
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SYSTEM SHUTDOWN LOGIC DIACRAM

(THIRD ELEMENT OF SSA)

OBJECTIVE: TO EVALUATE ALL (SAFETY AND NON-SAFETY) SY' STEMS

WHICH ARE REQUIRED TO ACHIEVE A PLANT SHUTDOWN

FROM AN INITIAL FULL POWER CONDITION
.

ACCOMPLISHING USE SAME FORMAT AND METH0dOLOGY AS FOR SAFETY

THE OBJECTIVE: SEQUENCE ANALYSIS
.
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APPLICATION OF SSA TO TMI-1 E0 PROGRAM

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

LJ- ,a
0 LOSS OF MAIN FEEDWATER ,7#~

7",
qc

'

0 STEAM GENERATOR TUBE RUPTUR U

(O C,14f
~

0 EXCESS FEEDWATER ,' y
0 LOSS OF AC ';#gjQ -

a 0 STEAM LINE BREAK }Y.J3u Q
i

-)-

AUXILIARY DIAGRAMS 'T Dil-l v d {-

0 HIGH PRESSURE INJECTION O CONTAINMENT SPRAY

e EMERGENCY FEEDWATER 0 CHEMICAL ADDITION

O LOW PRESSURE INJECTION O CONTAINMENT ISOLATION

O TURBINE CON, TROL . e TURBINE BYPASS AND

0 REACTOR COOLANT PRESSURE ATMOSPHERIC DUMP

'
. -Cd CONTROL .

)'

h;c.el5 ( AT00 TRANSIENTS SELECTED WITH B&WlBW00 TO EXERCISE ESSENTIALLY/
EVERY SAFETY RELATED COMPONENT OR ACTIVITY WHICP IS

CONTEMPLATED TO OCCUR SUBSEQUENT TO A FOSTULATED ACCIDENT)

O SSA SERVED AS INITIAL SOURCE OF DOCUMENTATION FOR COMPILATION

OF MASTER LIST SYSTEMS AND MAJOR COMPONENTS

!
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