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l * UNITED STATES OF AMERICA ),-
, ,

i NUCLEAR REGULATORY COP 91ISSION |
'

~BEFORE THE ATOMIC SAFETY AND' LICENSING'80ARD

In the Matter of )

/> Docket No. 40-312 SPSACRAMENTO MUNICIPAL UTILITY DISTRICT

(Rancho Seco Nuclear Generating Station) |

.

AFFIDAVIT OF ERNEST D. SYLVESTER

I Ernest D. Sylvester being duly sworn, depose and state that:

1. I am an employee of the U. S. Nuclear Regulatory Commission (NRC). My

present position is Mechanical Engineer (Auxiliary Systems). Auxiliary

Systems Branch, Division of Systems Integration within the Office of

Nuclear Reactor Regulation. A copy of ny professional qualifications is

attached.

2. The purpose of my affidavit is to respond to the request for information

from the Rancho Seco Atomic Safety and Licensing Appeal Board in the

Board Order dated September 30, 1982. The Board noted that SMUD had sub-

mitted to the staff a revised reliability analysis of the proposed upgraded

auxiliary feedwater system (AFWS) and that Brookhaven National Laboratory

(BNL), under contract to the NRC, would complete its review of ths SMUD
,

reliability analysis by September 30, 1982. The Board requested the

staff to provide to the Board the results of the staff reviews of the

reliability analysis and the BNL report by December 1,1982. I am

duly authorized to provide the information requested by the Appeal Board. !
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3. The September 30, 1982 Board Order also stated the following:

"We expect the staff's review to address specifically SMUD's asserted

failure to meet the guidelines of Standard Review Plan 10.4.9. as dis-

cussed in the Sylvester Affidavit, supra, at 13. In particular, will

SMUD's AFW system, as modified, meet the Standard Review Plan? If not. .! .

what precise section of the SRP is not satisfied, and does the staff

regard such noncompliance as a safety problem?"

4. The enclosed Status Report provides the results of the staff review of

the Rancho Seco AFWS reliability analysis and the review of the AFWS

| against the guidelines of Standard Review Plan (SRP) Section 10.4.9.
|

| These evaluations were required of Rancho Seco by Item II.E.1.1 of NUREG -

0737 which also required a reevaluation of the AFWS flowrate design bases

and criteria. The results of the flow rate evaluation are also provided
I

in the Status Report.

5. The Status Report is divided into three major sections: Parts I II and

III. Part I provides our deterministic review of the Rancho Seco AFWS

using the acceptance criteria and review procedures of SRP 10.4.9. Part

II provides our review of three major areas identified in SRP 10.4.9 but

not included in the Part I evaluation. These three areas were separated

from the Part I discussion of SRP.10.4.9 because of their individual

importance to the acceptability of the AFWS design. Sections A and B of |

Part II provide our evaluations of the AFWS relative to the short-term and

long-term recomendations, respectively, that were identified in NUREGs

PartII.SectionCis)ourevaluationofthelicensee's0611 and 0535.

AFWS reliability study and Part II. Section D is our evaluation of the

licensee's AFWS flowrate~ design bases. Part III provides our conclusior.s

with respect to the acceptability of the AFWS design and operation.
.
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I hereby certify that the statements and opinions are true and correct

to the best of my personal knowledge and belief.

w A,

Ernest D. Sylvester f '

Subscribed and sworn to before me
this/ E day ofM2.rir 1982.

Y'

40
oYary Public '

My comission expires:7-/-[b
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STATEMENT OF PROTESSIONAL QUALIFICATIONSt
_ ERNEST D. SYLVESTER

. - 1

, .- .. . - .

I have been with the U. S. Nuclear Regulatory Commission (NRC) since December
-

:

1976. Since September 1980 I have been a member of the AuxQiary Systems

Branch, Division of Systems Integration. As a member of the branch

I am responsible for perforining technical reviews and evaluations for -

f,

the 'unctieaal capability of auxiliarf systems and components as described in '|.'

f
i

applications for construction permits and operating licenses for nuclear power - }

plants, and as required for operating plants. to assure public health and safety ;
!

and protection of the environment. I performed the operating license review of
?

- the Comanche Peak auxiliary systems designs. My current assignments incl.ude
*

!

reviews of the McGuire safe shutdown capability in the event of postulated j

fires, preposed expa'1sion of the North An'na spent fuel facility and safety

concerns involving the Shoreham plant.

!
I have a M. S. Degree (1965) in Mechnical Engineering from Rensselaer Poly- i

.

technic Institute and a 'o. S. Degree (1960) in Mechanical Engineering from -

Michigan State University. I have completed NRC courses..in boiling water and i

pressurized water reactor technology, radiation protection and reliability '

~

estimation.
!

:

From December 1976 to September 1980 I served as a senior systems engineering [
i

analyst in the Plant Systems Branch, Division of Operating Reactors, NRC. I ;

performed reviews of the fire protection programs at 10 operating plants

relative to ensuring safe shutdown capability in the event of postulated fires. !
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I prepared guidance documents for C staff use in evaluating fire protection
,

*

programs and assisted in the development of fire protection regulations.
,

From August 1969 to December 1976 I served as an engineer at the Knolls

Atomic Power Laboratory of the General Electric Company. I performed analyses

to support the design of reactor systems for shipboard Naval reactor plants. . .

I also develo' ped and wrote casualty procedures for emergency core cooling

systems and containment systems and operating procedures for other' reactor
-

plant systems.

From November 1965 to Aupit 1969, I was a heat transfer engineer for the

General Electric Company at their Valley Forge Space Power Division. I per-

formed ar:clyses and developed test programs for various nuclear space power

systems and their components. I was responsible for the thermal design .

analysis and analytical support for testing of the SNAP-27 Lunar Module fuel

cask (the container and re-entry shield for the SNAP-27 radioisotope fuel cap-

sulc) considering normal operation, possible re-entry abort and launch-pad

fire ball situations.

From April 1964 to November 1965 I was an analytical engineer in the Missile

Division of the Chyrsler Corporatio,. I provided analytical support to

NASA on a design study of the transient phenomena occurring in th'e chi 11down
'

operation for orbital restart of rocket engine systems using cryogenic liquid

propellants. I was responsible for developing an extensive cohputer program
'

for this study. t g
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From October 1960 to December 1963. I.wat' an analytical ehgineer for Pratt

and Whitney Aircraft. My responsibilities included heat transfer and fluid -

flow analyses for liquid metal cooled reactors and auxiliary systems for

aircraft and space power plant applications. . ,
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. - . STATUS R.EPORT
* - - *

.. . . .

~ '

RANCHO SECO - AUXILIARY FEEDWATER SYSTEK y
-

.

.

In accordance with the requirements cf Item II.E.1.1. of NUREG-066th

'kRC Action Plan Developed at a Result of the TMI-2 Accident,"

and NUREG-0737, " Clarification of TMI Action Plan Requirements,"

the Licensee is required to:
,

(1) Perf orm a simplified auxiliary feedwater (AFW) system

reliability analysis that uses event-tree and fault-tree

Logic techniques to determine the potential for AFW system f

failure under various Loss-of-main feedwater-transient
.

conditions. Particular emphasis is given to determine

potential failures that could result from human errors,-

,

common causes, single-point vulnerabilities and test and

maintenance outages.

(2) Perform a deterministic review of the AFW system using the
,

,

acceptance criteria of Standard Review Plan Section 10.4.9
-. ..-

| :- ' .
and associated Branch Technical Position ASIF10-17 1 pr.inci .

.

'- .. . .- .- . .
. .

p a'l guidance; and .-

(3) Reevaluate the AFW system flow rate design bases and criteria.

- . . .

bur evaluation of the Rancho Seco auxiliary feedwater'sys, tem ( A FjIS),-' .

,

against the requirements of Item II.E.1.1 is presented in two' -

parts. Pert I is our evaluation gf the AFWS upgrade design - i

L
-

against th~e criteria of the Standard Review Plan. Part II is

- cur evaluation of the (1) AFWS against the criteria developed

. . . . .
,

,..* .
. .e e

..- . .
,
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after the Three M.ite Island Unit 2 accident and enumerated *in
|

.

. . . . . . . -. .

| t?U RIG -0611 a'nd NUREG-0635, (2)'the Licensee's reliability
. .

,

ana lyses, and -(3) "the Licensea's reevaluation of the, design

basis for the AFWS flow requirements. Our evaluation of the

immediate actions required by the Commission shutdown order of ,-

'

May 7,1979 was provided in a Safety Evaluation Repor,t which was. .

transmitted to the Licensee by Letter dated June 27,'979. Notbing1

in our current review has resulted in a change to the conclusions -

expressed in the June 27, 1979 evaluation, i.e., operati*on of Rancho

Seco with the existing AFWS is acceptable pending impleme'ntation
,

of the proposed upgrade modifications. This conclusion is further

reinforced by the planned addition of a safety grade,AFWS initiation
~

system and a safety grade flow indication system as recomm' ended by
>

Item II.E.1.2 of NUREG-0737. These latter modifications wilL be

implemented during the ref ueling outage beginning. January 1983, prior

to the overalL upgrade modifications. Our conclusions relative

to overalL AFWS acceptability based on our current evaluation are

provided in Part III of this report.

.
-

gj e r i

A. We have reviewed the auxiliary f eedwacer system against the

Acceptance Criteria of the Standard Review Plan.(SRP) .

-
.

Section 10.4.9. Thes.e criteria are as folLows:
.

1. General Design Criteria 2, " Design Bases for Protection
,

t t
| Against Natural Phencmena'| as related to st ructures

-e
,

housing the system and the system itself bei.ng capable-'

.-

l of withstanding the eff ects of natural phenomena such
,

.

as earthquakes, tornadoes, hurricanes, and floods. .

.

:: . .. . ~. L:.~ ;.?.~ ' ~ 7 *:-- ~ ~ "
*

~
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2. General Design Criteria 4, "Envirencental ond'Miss,ite
-... . . - ;..

*

Design Bases" with despect to structures housing t,ho.- -

,

.. .. .. , .- , ,,

system and the system itself being capable of v'ith-
- .- : .. .

'

stan, ding the ef fects of.externat missi.Les. and , internally , .
,

gener'ated mi,ssiles, pipe whip, and jet impingement forces
. ..

. associated with pipe break., , , _. . .,

3. General Design criterion 5, " Sharing of structureis, .
,

'

Systems and Components" as related to the capability of ',
' '

shared systems and components important to safety to '

perform required safety functions.
, ,

-

'
.

4. General Design Crite'rion 19, " Cont rol Room," as related -

to the design capab,ility of system instrumentation' and

controls for prompt hot shutdown of the react'or'and

potential capability for subsequent cold shutdown.
5. G enera l Design C rit erion 44, " Cooling 'Wat er,'" t o' .a s sure :

a. The capability to transfer heat Loads from the

reactor system to-a heat sink under both nor'. mal
operating and accident conditions.

.

.

. b. Redundancyofcomponentsso'that under accident condi-,

, tions the safety function can be performed a'ssuming
,

a single active component failure. (This may be.

cofncident with the loss c.1 of f site power for certain
*

.

''

events.)

The capability to isolate components, subsystems, orc.

piping if required so that the system . safety function,

_
~

. vill be maintained *. t'
- '' *-.

- - - -- *

.1.
.. ... .,. . . .
.,

6. General Design criterion 45, " Inspection of Cooling Water ' .-

System," as related to design provisions made to permit -
-

. .
,. . . .. -. ...

periodic inservic,e inspectio,n of system e,omponents and .
.,

,

, ,

e.q ui p m e nt .
,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _
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! 7. General Design Criterion 46, " Testing of Cooling' Water

l
: System," as related to design provisions made to permit
,

'

appropriate functionst t'esting of the system and components,
~ '

to assure structural integrity and Leak-tightness, opera-

biLity and performance of active components, an',d capa~
bility of the integrated system to function as intended

during normal, shutdown, and ace'ident conditions.'
.

8. Regulatory Guide 1.26, "Guality Group Classificatiori and

Standards for Water , Steam- and Radioactive Waste Con-
,

taining Components for Nuclear Power Plants," as reta,ted
1

to the quality group classification of systka co'mponents. -

,

9. Regulatory Gui de 1.29, "Sei smi c Desi gn Cla s si fi cat' ion,"

as related to the seismic design classification.,of system
'

,

-components. .

,

10. Regulatory Guide 1.62, " Manual Initiation of Protective
-. . . . ... . .

A c t i on s ," a s r e l a t e d t.o de s i gn p re.vi s i on. s >n a de .f o r ma n.ua l ., _.
. . . .

,
. .. . .

~ - ~
initiation of each protecti9"e action. - -

,
11. Regulatory. Guide 1.102, " Flood Protection for Nuclear

Power Plants," as related to the protection of structures,
. . . .

.

'

, ,
sy' stems, and comp 6nents important to safety fFbe t'he~" -

-
. - . . . . - . . . .

effects of flooding.
'

12. Regulatory Guide 1.117, "7ornado Design Classification,"
1.

as related to the protectio'n of structures, systems, and

components important to safety from the effects of. tornado

missites. .
,

~ . . . . ..

.
-. . . . .

*

. .
* -

,

. . .

_ - - . - - - - - - - -,e- , , , - - , - - - -- ----a ~-f.-- ,.r. --e-*Qa s-,---- -- ,,-e-- e v -- - ,- ,wn ,,,-- r- -- ~ ~ews



- ~.*...__.;,=.____- _ __

'

. -
.

,
. .

. ' ' .
' '

..
, .!' -5--

. , .
,

. . . .

. . . . . . .

~

13. Branch Teghnical Positinn(BTP)ASB 3-1, " Protection .

,

Against Postulated Piping Failure in Fluid Systems Out-

side Containment," as related to breaks in high and
'

moderate energy piping systems outside conthinnent. -

14. Brarreh Tethnical Position (BTP) ASB 10-1, " Auxiliary- * -

. .
. .

Feedwater System Pump Drive and Power Supply Diversity
l

for Pressurized Water Reactor Plants," as related to j
'

auxiliary feedwater pump' drive and power supply diversity.
. . . . * ' *

. .
_ .. .

.. .. . .

B. The foLL,owing evalua, tion discusses the implementation of'the
~

acceptance criteria identified in SRP Section 10.4.9 and

fotLovs the format of the Review Procedures identified in SRP
Section 10.4.9.

.

By letter dated September 8, 1981, the Licensee submitted

the design description o_f the upgraded * auxiliary feedwater
~^~' ~

system (AFWS). Th e A F W S i s d e s i g n e d , t,o s up p ly a n ,1~nFe p e rid e nt ._,

, . .
. .

source of water to'the steam generators during accident and
,

transient conditions in the event of a Loss of main feedwater

supply. The AFWS consists of two interconnected trains,
- -

1 .. .,

,' capabte of supplying suxiliary fe e dw a t e r t o e i t h'er o r bo t h-- -

steam gene,rators under automatic or manual initiation and

control. One AFWS train is served by pump P-318, a'combina-
- -

r
tion t urbine-driven / motor-dri v.en pump with both the turbine.

*
.

5

. . . . W g .

O . . - * .g

* *
.. . . . .

i - .
.
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. and electric motor on a common shaft. Either motive source

can drive the pump at its rated capacity of 840.go.a at 1150
'

psig with a normal recirculation flow of 60 spa.'The turbine -
'

driver is used as the primary motive source for this pump

and is automatically initiated,' The motor driver can only

be manually initiated. The pump serving the other train,

pump P-319, is a motor-driven pump which has the same rated

capacity and recirculation flow as pump P-318. Pump P-319

is automatically initiated but must be manually Loaded on the

emergency bus. The discharge lines from the pumps are cross-

connected-by a full-flow Line containing two normalLy-open - --

motor operated valves in series. This cross-connect permits

either pump to feed either or both steam generators. The
,

primary water source for both AFW trains is the seismic

Category I condensate storage tank. Alternative AFWS suc-

tion sources are available from the on-site reservoir and the

Folsom South Canal. Piping from these alternative sources

enters-the cross-connect in the suction piping between Locked

clo' sed manual' valves. The alternative source is fed by

transfer pumps from the Folsom South Canal or by gravity

flow from the reservoir.
. .

,

Rancho Seco is a one unit site, therefore General Design
.

Criterion 5 is not applicable.g .

L
:

. .

.
t

.. .-| . . . .. . . . . . . - - - , .
. . . - - - - . . . .. . . . . . . . . . . . .
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1 We have reviewed the Licensee's schnittal of September 8,

1981 in order to verify the acceptability of the.AFW3
-

.

design with respect to its classification and operating .
*

.

characteristics.

- a. - EThe Licensee's. submittal of September 8,198,1 states ' ~

that the AFWS is designed to provide a minimum flow
|

of 760 spa to the steam generators at 1050 pai within
!.

50 seconds of the system , initiation signal. This. . .

'' '

~ ~ information is contradicted by other information pro- - -

i

vided by the Licensee by Le'tter dated November 30,
:

1981. This is discussed in more detait in Part II,

Section D of this report. Until this contradiction
'

is resolved we cannot concLdde that the AFWS meets

the minimum performance requirements of General
'

Design Criterion 44.3
'

b. General Design Criterion 44 requires the capability .

to isolate components, subsystems, or piping so that

the system safety function w1LL be maintained. The

AFWS feeds directly to the steam generators through.

six-inch discharge lines. The only connections between

the main feed system ar.d the AFWS are isolated by normally

.

t -

5.
. -

1 :
-

.
,

*
, ,

..
,
G .

.

.

7 _ __ ,

. . . . _ . . , _ . . . . _ . . . . . . . . .,
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c l o s e d m a n u a l v a l v e,s . C o n n e c t i.o ri's to the alterna-- .

*

tive water sources are isota'ted by Locked closed
,..

manual valves. Therefore, we conclude that the AFWS

meets the iso (ation requirements of General'.' Design
. . . .~ . . - - ..

Criterien 44.
'

. ,

. .
. .

c. We have evaluated the upgraded AFWS design against the

requirements of General Design Criteria i and the

guidelines of Regulatory Guides 1.20 and 1.29 witb
'

respect to its seismic and quality group classification.

The Licensee indicated that the primary water sob *ce

of the AFWS, i.e., the condensate storage tank,*is

designe'd to seismic Category I requirements.- ,The

!,' ex'isting AFWS design has been evaluated in accordance

| with Multiplant Action C-14, " Seismic Qualification of
~

Auxiliary Feedwater Syst9m." ,The exfsting AFWS design l

was found to be acceptable for short-term operation.

That is, although the existing design uses nonseismic

Category I flou control valves, system funct.on can

be maintained by manual operatica of valves. This is

acceptable for a limited time *until the' valves are
,

|

| replaced with seismically-qualified valves as part
| .

of the AFWS upgrade modifications. EHowever the Licensee
,

f has not indicated aL L,,the seismic or, quality group
may result from,the proposedclassificationchangef,that

I upgrade. The Licensee is requested to provide the-
*

.

seismic and quality group classification of all the

|
f *

.
,.

.

.

-- . . . . . . _ , . . . . , . . . . . . . . . , . . . . . . . . ,s,., _ .,, ,. , , ._
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components and piping for the AFWS shown in Fig'ure
'

. .. .
. . - ..

~

'.1-1 of the proposed upgrade design submittal of3 ,
,

September 8, 1981.3 We c.annot conclude that the AFWS
'

meets the requirements of General Design cri.terion 2,

and the guidelines of Regulatory Guides 1.26 and 1.29.
.

-

d. Provisions for AFWS testing and inspection are -

,
,

included in the design. Each AFW pump is eguipped*
.

with a full flow recirculation Line to the conde,nsers ,

which can be used for periodic functional testing
'

purposes. ' Peri,odi~c testing of the AFWS pump's and
~

,
,

,

valves is identified in the plant Technical Spe-ifi-
|

cations. In addition, plant Technical Specifications

require periodic inspection of aLL valves, including
-

. . . ... *

-- those that are Locked, seated,''or. otherwise-s~ecured in -

-

~

. position. Therefore, we conclude that the..AFWS

meets the requirements of General Design criteria 45
.

and 46 with regard to design provisions for inservice

inspection and functional testing.

.

We,have reviewed the AFWS design for protection against2. ,

...

the effects of natural phenomena, pipe breaks or cracks
! in fluid systems outside containment, single system,

component failures, loss of an onsite motive power source,

or loss of offsite powerl g

*

L

We have evaluated the upgraded ATWS design againsta. .

the requirements of General Design Criterion 2 .

'with respect to the structures housing the system
.*

and the Aystem itself being capable of withstanding

.' ,the. effects of earthquakes. CHowever,
. . , ..-~. . - - - -. --;.__.

. .
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the Licensee has not indicated the extent to which*

the proposed upgrade modifications meet the require- |
i.

ments of General Design Criterion 2. The Licensee |

ahould veri,fy that aLL AFW3 essentist components are
;- .. . . . . . . .. _

. Located in seispic Category I structures or are pro-

vided with protection against failure of nonseismic (
- i

Category I structures.3 We cannot conutude that the |

!

AFWS mee.ts the requiremen.ts of General Design Criterion (- - - . .. _

{- ~ 2'with respect to earthquakes.~' - - -

b. We have evaluated the upgraded AFWS design against,the
i

requirements of skneral Design Criteria 2 and 4 with !

respect to the structure housing the system and the

system itself being capable of withstanding the effects

of tornadoes, floods, external missiles and internally

generated missiles. The Licensee has stated that:

" System components and piping shall have suffi- !
I

cient physical separation or shielding to pro-

tect the essential portions of the syst'en from {
'

the effects of internally and externally

generated missiles.

Functional capability of the system shalL also

be assured for fires and the maximum probable [
*

-

i
- fLBod." '. .

-~ *

. .

e

.

|
~ -

.
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EHowever, the Licensee has not indicated the' extent to . -

. _ . . . . . . . . . . . . . . . . . . . _ _ ...

whi ch t he p ropo se d ,, upg ra de. modi fi c at i ons.. meet .tf)e. .above..__.. ..v
.

criteria. The Licensee should identify at L A'FWS com-

porients which are not protected f rom tornadoes., floods,-

,

'

exterr)al miss'ites and internally generated missiles.3 -

We can not conclude that the AFWS is adequately. protected
'

f rom tornadoes, floods, and missiles and meets the

requirements of General Design criteria 2 and 4 and the
'

guidelines of Re' ulatory Guides ~ 1.102 and 1.117., Fire Dro-p

tection wiLL be evaluated as part of our review for Appendix R. |,

c. The AFW is not used f or startup and normal shutdown;.

therefore, it is considered a moderate energy system'for

pipe breaks in the AFWS. The only high-energy piping
.

in the system is located between the steam generators

and the first upstream check ~ valve. Sufficient' y dun,-_ _ . .

~dancy is provided in the AFWS such that* a pipe ~5reak in *- -
-

- .. .. . -,
.

. .
,

this Location, along with.a single active failure, would

not preclude adequate system performance. [However, the

po'tential for AFWS component flooding due to.a pipe break
.- -- . . . _. -..... _

, ,
'

in the alternativs water sourev piping has. not. tree.n d.is _,

cussed by the Licensee. In addition, the Licensee has
t

not verified that the AFWS,is adequately protected against

thir effects of a pipe break in other systems. The

Licensee should verify that alL essential AFWS . -

..

. *

" . . .. ., .

* *. . . .

- . .

-. _ . . . . . _ . . . . . . . . . . . . . . ..
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components.are protected against the effects of pipe !

* I
i

break in high and moderate energy Lines. These include |
;

the effects of pipe whip, jet impingement .ad.d internal -

,
'
.

i

flooding.3 We can not conclude that the AFWS meets the j

*

requirements of General Design Criterion 4 and' 'the ,

:* .

guidelines of ETP .ASB 3-1 with respect to pipe breaks !
t.

f
*' outside containment. .-

d. The AFWS can f unction automatically as required h 'the i
i

-

t.

event of a loss of offsite power. The heat t r arisf e r |
!'

path f rom the steam generators under this condition is !
|

to the atmosphere via the atmospheric dump valves. The, |
!
'turbine-driven pump receives main steam f rom connections

to both main steam Lines upstream of the main steam .

.. ,

isolation valv,es. The AFWS steam supply lines cre six-

a locked open |inch Lines each containing a check val,ve,
-

. . ... . . ,-- . .
'

m a n us t va lve a n d a no rma l l y op e n- A C m ot or-op erattId,'va*L ve.'-: . : .- * *
.

.. . .- - . ._ _ ,

. .. .. - - ... .~

Downst reim.of t he. motor oper sted v'alves, the AFW'S st eam-

|
. -

. .

supply Lines connect to provide a common supply to the. I.

:

AFW pump tutbine. The common steam supply line.contains !..
*

~ . . _ ~. . . . -,

. a'normally-closed"DC motor-operated valve.' which" opens on an
,

i
. - - ~

j. . . -

~

iemergency feedwater initiation signal. The motor-driven -

|.

AFW pump also starts autom'atically on the emergency f eedwater
,

. s.
*

initiation signal. The motor driven pump wiLL be modif,ied *

.

to provide automatic loading on a diesel generator ' powered
,

... .
.

.

.
-

G.. -= -

- - - - - -

. .. .- . . ,

_

. . . . .
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emer'gency bus on' Loss. of of f site power. ALL of the valves
~ *

associated with each pump train a're normally open with
-

, a .
'

the exception of the four flow control valves.(two in each
- .. .

t rain, i,n pa ra t telb These four flow control valves fail
- - -

.
. .

f ull. open on loss of control air, and f ail . half-open on
- .- ;- .

..

L oss of cont rol .p'ove.r. Cont..rol power for the redundant..'.
.

..
.. . .. ..

,

1 Low control valves in each train is supplied tig redun-

dont Class'1E power supplies. In a telephone converse-
'

tion en Noveaber 12, 1982, the Licensee stated that tach

1, Lcw control valve 4:ould be provided with a safe ~ty-
related air acct;sulator to supply control air on loss'of.

. . .

. . of f site power or loss of the service air system. .IThe
'

Licensee shout J f ormally document' the provisions-for.
.. . . .. ..

. saf ety grade control air and should verify that ,the sir
, ,

' accumulators have sufficient capacity 1o , supply control'-
3

air for two hours following a loss of of fsite pow.ar er .
.

,

- - - " .~ .
T- . .- .

loss of all AC pgwer. . S e e a l s o S es t. ions. L B. 2.,I .. d
. -

a. n
*

. .
,- ..

.
22.8.5 of this. report.3 Pending verification of the ,

-
.

adequacy of the flow control valve control air system,
.- ..

we. conclude that t)e AF WS m e t,t s t h e r,e qui _,r.e me nt s, o f.
- .

. . . . _,
-- ..

,
, _

Ge'neral Design Criterlon 44 cith respect -to its ability -
'

.. .

1

to transfer heat f rom the reactor coolant system under -

*-

t.

{ accident canditions. L,
-

. .-
,,,

-
. .

.

. .

.

' - - - -
.' ~ . . < . .

* *
* *

* .
i . . - . .. . .

-
* -

' - .
* . e e

- - -
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The AFWS ij designed to accommodate a single f ailu e ine.

any active system component without Loss of function.
.

The AFWS consists of two trains, supplying both steam

generators. Flow to either of the two steam generators

fro's either,AFWS train is adequate for emergency plant
'

shutdown. The discharge Lines f rom each AFWS pump are

cross-cor,nected to ellow each' pump to feed either or both
-.

steam generators. Each AFW pump is provided with.a .
.

. .

separate suction Line from the condensate storage tank

through check valves and Locked open manual,valv,es. 'A

single active f afluTe in one train wi LL not Trev'en}t the
redundant train from feeding both steam generators. Steam

1supply to the turbine driven pump is provided from both '

..
,

steam generator's through separate normalLy open AC motor-

operated valves feeding into a common steam suppt'y Line.

T to the turbine. A f a i t u re o'f t h e' s i ng le s t e a m' ~rdai s si bn *-

. - -..
,

. ., ,

valve in the common steam supply line would not preclude

system function because the other motor-driven pump would

stiLL be ava'itable. Each AFW pump is provided v4th a f ull--
-

~ ... . . . - - . ... . .-

_- f(ow test Line, co,ntaining a,noEmally,open motor | operated _
'

,

valve, connected to the pump discharge Line. The indi-
'

'

t .

vidual test Lines are conngeted to form a common recircu-
Lation line downstream of t'he motor operated valves. The

common recirculation line contains a nnraally shut air .

,

-
.

eg g
* * *. . . . . ..

,
. . .. ,

*
. . e

- . _ . _ _ . 9
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operated valve that is opened for flow testing. In the.
event of an AFWS initiation signal occurring during
testing this valve receives signals from redundant '

signal channels to close. In the event of failure of
this valve (FWS-X5) to close, the operator can terminate

recirculation flow by closing the motor operated valves

in the individual flow test Lines. Valve FWS-X5 is

provided with position indication in the control room.,

Because normally shut manual valves isolate the AFWS from

nonessential systems, isstability of the AFWS Sa not
jeopardized by activa valve failure. Thus, adequate

feedwater is assured in the event of a postulated design
basis accident concurrent with a single failure. We

conclude that the AFWS meets the requirements of General

Design Criterion 44 with respect to the single failure
criterien.

f. AFW Train A pump, P-318, is a combination turbine-driven

motor-driven pump with both the turbine and elettric.
. . . .

._

motor on a common sha*ft'. d"FW Train 8 pump, P-319, is'
~ ' '*i

*

a motor-driven pump with the same rated capacity as the
Train A pump. The turbine-driven pump train provides a

diverse means of assuring'.feedsater supply to the steam-
-. -

. . . .. .. . . _

generator independent of att offsite er onsite AC power.

sources for at least two hours. The pump and turbine are

not dependent on secondary support systems. The bearings -

.

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

.. .

.
_ _ . - - . _ _ - - _ - .
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on t'he pump and turbine are Lubricated by slinging cit

f rom reservoirs near the bearings. Lube oil cooling

is accomplished by heat transfer to the pumped fluid.
.

Automatic actuation and control of the turbine train is

provided with battery-backed DC power. The st'eam admis-

sion valve to the AFW pump turbine is a DC motor operated

valve. The contro.L power to the flow control valves are

from redundant battery-backed buses. Control air to the
'

flow control valves is discussed in Section I.B,2.d'of

this report. Pending verification of the adequacy o.1 the

flow control valve control air system, we conclude that
'

the AFWS meets the power diversity position of BTP ASB

10-1. .. ,

g. The AFW pumps-are automatically star.tedonrece'[pt o f'i

an emerr<r Y feedwater actuation signal. Automatic
--- . . - - . . ..

s e q ,.= r m? of t h e mot p r-d riven AFW pump 4P-31.94.- pnt o ,1he---
. . .

~

emersenc9 ,ditsel gene *rator ls no't a function of the AFWS
~ *

'

design. However, the Licensee has indicated that another

diesel generator wi L L be added,,and that AFW pum,p P-319..

. wiLL be part of i'ts automatic L o a d s'e q u e'n c i n g's't h e m e .
- .. . . . . - . . . -

Steam generator water Levet is automatically controlle_d

by the emergency feed iniliation and control (EFIC) system
s.

or manually controlled by the operator f' rom the control

room. Theref ore, .we conclude that the AFWS 'provides
,

instrumentation and control for prompt initiation of a
._ . ..

* shutdown in, acc6rdance with the requirements o.f Gerieral- - -
. , ,

" ' ' Design Criterion 19. '

--- ... _..... . .- __ _ _ a. . . . . .
. 3 .

_ _

.
_ _
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The capability to manually initiate AFW flow js provided;%.
.

.

and these manual inttiation circuits nest single failure
|

.-
criterta. Both the motor * driven and turbine-driven pumps.'

. .

can be started from either the control room or Local *

equtpment cabtnets. , A single f ailure in the manu'el ci'r-

cufts'w1LL not result in the loss of system au'ictatig'-

,

..

function, and a f ailure of the automatic initia31ng signals.

and circutts wiLL not result in loss of manual capability.
Therefore,wecohcLudethattheAFWSmeetsthemanual

-..' ' .

1nittation guideltnes of Regulatory Guide 1.62.'.
.

.

~
'

1. AFWS function is provided automatically in the event of
~

a main f eedwater or main steam Line' rupture. Both AF'W

pumps wtL L automatically start and steam generator level.
,

'

will Be automatically controlled for main f eedwa.ter Line -

' '

and steam Line ruptures which depressurize the ',te,am,,s, , . ,

-- .
. ..

. -g e n e r a t o r s . Automatic * isolation of AFW.f Low to 'a'Lealfing
- *

.. .., .- -
. ,

' steam generator is provided, in that
'

a steam Line break.

.

or main f eedwater Line break that depressur,12es,a steam
- geherator wiLL cause isolation 61 the main steam L'..es

- .. . . . .
- . , . . . . -

,,

and main f eedwatet Lines on the depressur.ized.4taan.

'

generator. If isolation of the steam c'nerator sain feed
,

and main steam Lines do note. isolate the break, AFW flov
k*,, . . . . . . .

| wi L L be isolated f r',m the L e*a k i ng s t e a m, g ene r a t o r s o t h,a t

AFW f L'ow wiLL be provided only to .the intact steam genera- *~

*
.

. .
.

. .
.,.

.
-

-

,

, . . , . . . . .. .. - ~.-,..'n. - - - - - - - - - . - - - - - - - - -
.. .

' "
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ta'. Na singlo octiva foilure in the upgraded AFWS d3 signr .1 .

AFW flow from being suppliod to .thd intoct stoac -
wiLL prevent

generator or allow AFW f'Lov to be supplied to the leaking
However, a main. steam rupture with . .

steam generator. ,

.

IfoiLure of a single turbine stes valv'e could result in -

blowdown.of bcth stean ger.erators with consezuent AFW p" ump

runout. By Letter dated no.vember 3, 1982 the 'Li.censee was .

,

. . .
*'

recuested to evaluate this matter and propese 3 s o l'uti on. " .

. .... ,

Until this matter is resolved as part of Multiplant Action ..

* *

B-69, " Main Steam Line Break with Continued Feeduster ,-

-
.

. .
- .

.

Addition," we :annot conclude that the AFWS meets the.

..
torecuirenents of General Design Criterion 44 with respectI

. '

its ability to transfer heat under accident'condi'tions and
.

#provide isolation to assure system function..-

.. .
.

, dis cussed in Sections 2.5.1.a and II.D of this report,
3 As

,

.

additional information is re:vired to conclude that the .

.

AFWS 'prevides a depunte TLow 1:r, the entire range' cf
-

. . .
,

reactor operation. Theref ore, we cant.ot : en c L'u.d e t h a t
.,

- _ , .
,

.

the AFWS meets the decay heat re==va t re:uiremunts of
,

. Gene'ral Design Criterion 44. ,-
.

.

. . .
.

.. .
_

*
_

The auxiliary f eeduater system in:Ludas aLL combonents and,

'e : ui p = e'n t 'from the condensate st: rage tank and ccnnections
.

:: alternative water supplies it the. ccnne:tien,uith the.

g e n e r a t r s in c l udi n,3 va l v es a nd. : r:s s .L:r.ne t.;.i cns . .
'

.staa: .
..

p.. -
.- .-t ..

.
.

Jased on'the review of the dest.3. and safety classification
-,

.,. . - . .
, *

:1 tre A F *.' 5 , a n d, s y s t e m p e r f e r . a .,: e recuirements during .

.=

normal, abnornal, and accident condi tions, se do not have'

adequate information po conclude that the design of the AFWS ,

.. .

and suppo/ ting systems is in confermance with aLL the .

.
,_ . . ., 1. . . .:*

, . . . . . . . . . _ , _ . . . . . ._ _ _, .

.._.....;.- . . . . . . . .. ..
_
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forthinGeneral'[esian,Crt.terio

'

Coo:aission's regulations os set
|

. -._. .
.

2, 4, 19, 44, 45 and 46, and meets aLL the guide' lines contained
'

.. .

in Regulatory Guides 1.26,ii,29, 1,62,d.102, 1.117 and Branch
, ,

Technical Positions ASB 10-1, and ASB.3-1. Areas of noncon .
l

*

|
.

*

! formance are outlined in the above paragraphs. i
-

...

= 2 R'r 12 _
,

_ .

.

*

. .
,

INTRODUCTION AND SACKGROUND
-

;j. .

The Three Mile Island Unit 2 (TMI-2) a c ci de nt shif'subsef |,
. . .

,

'

quent investigations and studies highlighted the i.apor.tance !
l

'

cf the Auxiliary Feedwater System (AFWS) in the mitigation i,

cf transients and a ccidents. As part cf cur assessment of

! the TMI-2 accident and related implications for operating
.

. . ~ .
..

plants, we evaluated the AFW systems f'or all oper'atbig plants

having nuclear steam supply systems (NSSS) designed by

Westinghouse (NUREG-0611) or Combustion Engineering *(NURE'G-
,

'

0635). Our evalua'tions of these system designs are contained

in the NUREGs along with our reccamendations. The obj ectives '

. of the evaluation vere to: (1) identify necessafy changes

i~n AFW system design or related procedures of these pt-acts,
. .- .- .._. , _ . . .

and (2) to identify other system cha.racteri.stics.cf. th.e ,AFW ,

systems which, on a long term basis, may require system

modifications. To acc'omplish these obj ectives, we:
,

-
.

. . .

|
. z. . . ~.. . -.

.'(1) R e vi e we d p l a nt, s p e c i fi c (T** s ys t'e rc de s i g ns 'i[n 1,i g ht _'-

t,

. . ..

cf current regulatory ren'uirements (SRP) and,
| *

-
..

(2) Assessed the rglative reliatility of the various 'AFW -

syste .s under various less of f eed ater trar.sients

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

.

. _ _ _ _ - _ _ _
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Cone of which was the initiating event of TMI-2)

and other postulated failure conditions by deterai- .

, ,

ning the potential for AFW system failure due to -

.

' . common causes, single point vulnerabilities) and -

* -

,.
'

human error. -
. .

.

-
.

. .

We have applied the generic results and recommend,ations-

of the above described review to the Rancho Seco ', -

auxiliary feedwater system (AFWS) design. The detailed

reliabilityanalysessubmittedbytheLicensejweie,also
i

'

evaluated. And, we evaluated the Licensee's design'

basis for AFWS flow requirements.
.. .

..
,

-

.

Section A of Part II is our evaluation of the present AFWS-

~~ ~ against our generic short-term recommendations.' 3eitio~n 3
. .

- - .- .: .- . .. .
, ,

is our evaluation of the AFWS upgrad.e des.igr' against our ge'netic

Long-term recommendations. Section C is.our evaluation of
the reliabili.ty snalysis provided by the licensee for the

.- .. .. .

'

AFWS upgrade design: S.ection 9 is our evaluatiim.of the-' --

' *
- -. . . . . -. . . _

design basis for the AFWS flow requirements. -

I -

t -

..

n., .

-
.

.

.

.

.

. . .
,

| . . . . . ... ,
-

-. .
. . . . .. .

- -, . . -
.

.
-

. . . .
.
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A. Generic Short-Term Recommendations

1. Recommendation Es-1 "The Licensee should propose .

modifications to the Technical Specifications to
'

Limit the time that one AFW system pump and its.

: associated flow train and essential instrumentation

can be inoperable. The outage time limit',and sub-

sequent action time should be as required in current

Standard Technical Specifications; i.e., 72 hours
_

and 12 hours, respectively." ',

By Letter dated April 30,1980, the Licensee p'ro-

posed modifications to Technical Specifications

requiring that when two independent 100 percent -

capacity flow paths are not available, tfie' capacity

must be restored within 72 hours or the ptant must---- -

. . - - .
- ~ "

-. .s -
. ., ,

, ,

be p la c e d i n a r.co li n g mo de -whi c h. det s not rely en .-

,

steam generators within the next 12 hours. These

modifications were approved by the staff and issued
.. .. .. .

by L etter, dated Ma r ch 27,1981. We cou t.ude that --- -..

' -

- . .

the Technic.al Specifications are in compliance with
.

|
our recommendations and are, theref ore, acceptable.

'

,

t
-

L ,

.s-

, . .
,

~' -* -- -
....

.. .

. , . : . .. . . ; . . . . . .. - . . . . . . . . . . . . . . . .
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2. Recoimendation as-2 "The Licensee should Lock

open single valves or multiple valves in series

in the AFW system pump suction piping',and Lock ',,

open other single valves or multiple valves in
'

.
. . ,

.' series that'could interrupt aLL AFW flow.' ~ ~

~ '

Monthly inspections should'be performed to verify
that these valves are locked in the open pos t' ion,

These inspections should' be proposed for incorporation

into the surveillance requirements of the plant Technical

Specifications. See Recommendation GL-2 for the longer-

term resolution of this concern."

T - -

By let t er dat ed Ap ri l '30, T9%Dj t'ne L i cin7e~ai'pt6-
~

* *_
.., , . .- -

. .,

posed modifications to Technical Specifications
'

requiring that all AFWS valves, including tho.se
.

-

that are Locked, sea ted, or otherwise secured in~ '.. .
. . . ~.....,, -

position, ace to be iraspected monthly to-v.erify.
..

. .

-
.

they are in,the proper position. These modifica4

tions were approved by the staff and issued by
letter dated March 27, 1981. We conclude that the
Technical Specifications are in compliance with 00r'

.

recommendations and are, therefore, acceptabts.
'..

. s - .. . . . -
g .,

.
. .. . .'.

.

.

I.
':

.

.. . . _ _ _ . . _ . . . _ . .. . . . - . - . . . .

_ _ , , ..
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3. Recommendation as-1 "The Licensee has stated

that it thr.ottles AFW system flow co a' void water
,

hammer. The Licensee should reexamine the practice

of throttling AFW system flow to avoid w'ater ,

'

[ hammer. The Licensee should verify that the AFW
.

system wiLL supply on demand sufficient initial

flow to the necessary steam generators to assure

adequate decay heat removal fot Loving loss of main

f eedwater flow and reactor trip f rom 100% power.
,

. In cases where this reevaluation results in an in-

crease in initial AFW system T Low, the Licensee

should provide suf ficient information to demonstrate.

that the required initial AFW system vill not result

in plant damage due to water hammer." -

'. .. . ..
--. .

. - . - - -- . -- - . . .. .. ., ,

By Letter dated,Aprit.29, 1182, t h e_L i c e ns e e 't r a,n s---
,

.

mitted a Licensee Event Report, which reported
~

damage to the AFW header in both steam generators.
|

| E At a me eti ng on J une 2.4, ) 982,, t he_ L i c ens p e ,a nd t ht_
~

..

*

Babcock and Wilcox company presented their plan to -*

. retire-in-place the existing internal AFW. header
t .

and to install an ex'ternal AFW header on each of
*

.

'

the two' steam generators. The new design is a

~ . . ..
''

1:- - a -

. .
,

.. .
.

.: _ ,
.. . ... _.,;.._--..... .... ... . :. . . . . . . . . .

.
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.

(

.
modi,fied design of the expernal AFW header used

,
,

at several other Babcock and Wilcox , designed plants..

Details of the proposed design modifications were
.

provided by a Licensee letter dated August 3,1982.

and approved by the staff in a Letter dated August :19,

1982, gy Letter dated August 18, 1982, the Licensee

committed to perform a water hammer test.after

installation of the new header arrangement. Pending

verification that no water hammer occurred, we con-

clude that the design is acceptable.

4. Recommendation at-a " Emergency procedures for
'

- transferring to alternate sources of'AFW supply

should be available to the plant operators. These
,

procedures should include criteria to inf,orm t,he
operator when, and in what order, the transfer to-

,

alternate water sources should take place [ The'
- -- --

following cases,should be. gov'ere,d.by the_p:roce(ures;
. . . . .

_

- -
. . . . . ...

- . - .. .. .. - ., . .

(1) The case in which the primary water supply is.
.

not initially available. The procedures for
. ..

,
'

t his ca se. should- inc Lude' any-' operator actions-- *-

e . . .

requir.ed to prote.ct the A.FW system p* umps. ..
u. . ~. .

'

against self-deaage before water flow is
,

initiated. -

,. .

.

*
*.

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

_ _

. . . _ . . - , . - - . . .. .. . ..
_
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(2) The case in which the primary water supply *

,

is baing depleted. The procedure,s for this
' '

case should provide for transfer to the

alternate water sources prior to draining of
,

t he primary water supply.''- ',*

.

j. ' -

-
.

.

By Letter dated December 17, 1979, the Licensee

committed to modify Rancho Seco Emergency Pro-

cedures to include a reference to standard

- operating procedures which were to be modified to

include procedures for obtaining AFW water from

sources other than the condensate storage tank.

The South Folsom Canal and the plant reservoir

comprise the alternative AFW water sources. In

response to the above licensee L'et t e r, t he s ta f f,

in a Letter datgd February.26,,19AD, req q s.ted.,the---- .
.,

" *

Licensee to furfher review plant procedures and*
'

verify their adequacy for supplying water from

the alternative sources, ,especially with regard to..

. . _.- ..

starting the South Folsom Canal transfer pumps.-

.

. . . . .. -. . . _- .

By Letter dated November 30, 1981, the Licensee
'

verified that the procedures are in place and that

L
they address operation of the transfer pumps. We-

therefore conclude that plant procedures are sdequate

- . .
. ,

*
. . . . . .

. e .
.

,

. . .

~ ~ . . - . . . . - . :7 ;" " * -'--- .:.':- . ;.: . .: z - = .
-

, . . .
-

-' ~' -

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

..
.

to supply alternative water sources to the AFWS

when the primary water supply is being depleted
.

(Case 2). The Low Levei alarm on the' condensate
.

storage tank allows 40 minutes to transf er to
,

alternative water supplies. Because the transfe'r-

procedures require manual actions, there would

not be time fo effect the transfer when the pri-
*

,

- mary water supply is not initially avai tahle. *
.

The Licensee should verify that AFW pump damage

wiLL not occur before water flow is initiated for
' '

the conditions of Case 1 above. ,

5. Recommendation GS-5 "The as-built plant shout'd be

'

capable of providing the required AFW flow'for at

Least two hours f rom one AFW pump train, indepen-.

_. . .. .. - .. . .* ' ~

dent of any alternatin,g current power soufce. ~11,_
, ,

manual AFW system initiation.or flow control is

required following a complete loss of alternating
*

t

j [ current power, e m e r s a n c y p r o c e d u r e s s h o u_L d . b,e . ,,,, , , _

i . .
,

esta bli shed.f or manua lly i niti a ting and -contro t Ling -- --

the system under these conditions. Since the water
*

t
' for cooling of the L be ciL for the turbine-driven

pump bearings may be dependent on alternating -

current power, design or procedural changes shall'
-

.

- . - ..

* -.
. .. . . .

,

* -. .

*. e
,

.

** . * , , . . , , . , .. .,sm e .' * * " * ' "***'A ;**,.._.,' _..
* . , , ,,,,._,_,_,_,,,,_,..,._n,.,, . , , , - . - - -,
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be made to eliminate this dependency as soon as
.

| possible. Until this is done, the emergency pro-

cedures shou).d provide for an individual to be

stationed at the turbine-driven pump in the event

- of the loss of aLL alternating current power to
4

monitor pump bearing and/or tube oil temperatures.

If necessary, this operator would operate the

turbine-driven pump in a manual on-off mode until

alternating current power is resotred. Adequate

Lighting powered by direct current power sources

and communications at loc 4L stations should also.

be provided if manual initiation and control of
the AFW system is needed. (See Recommendation

4L-3 for the Longer-term resolution of this

| concern.)" .

,

On loss of aLL AC pow'e'r, the stesh furbine- rivdn *

-.

AFW pump wiLL start' as a result of the DC powered

steam intet valve opening. .The Lubrication,and

Lube oil coo. Ling for the . turbine-dH ven AFW[1tr's-

,- .
. . . . .. .

-, .

independent of the availability of AC power. The
*

flow control valves open automatically e'n loss. of
-

\
~

l t

.' power to allow AFW f ,ow to the steam genera c.rs;.
,

.. .

.

..' -
*' .

1
..

l .. .
. . .

-- -_ . _ _ . , _ _ _--,-:.:-....------- - - ~ .
. .. . .- ..._2.,.~
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however, the flow control valves must be throttled

manually at the valves. By Le.tter dated December

17, 1979, the Licensee stated that AFilS operating "
~

,

procedure A.51 addresses local manual control of

the AFW flow control valves. By Letter dated.

-

.
. .

February 26, 198D, the staff required that, for
,

'the short-tefs, the Licensee verify that op'erating

| procedure A.51 requires an operator to be, stationed
the flow control valves Yottowing the L'oss ofat,

, w

aLL AC power, and that adequate Lighting and

communications with the control room are a'va,itable

to assure AFW operation for two hours independent.

of aLL AC power. By Letter dated March 1I,1980,
- ,

the Licensee committed to the above staff requir.e-

However,byletterdatedApri.L1.4,.k.98Q,.ment.. .

-.
. .. .. - .* ~ ~ -

the Licensee withdrew the c.ommitment on'tne basis
* . .

. .. .- -
,

, , . .

that Loss of aLL AC power is,not a design basis

event for Rancho Seco. We conclude that the.-

.
~

! Licensee's position does not meet the guidelines '

' '
..

of Recommendation GS-5.and is, thecefore, Inst
. .

- . . .. -
. -

acceptable.. The licensee should implement the '

t -

staffrequirementasigtatedinour,Letterof
..

; February 26, 1980, discussed above. |-

1
.

. .

.
b

, G . . * * *

.
. . . . . . .. ,.,,. .

. . . .
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6. Recommendation as-6 "The Licensee should confira*

flow path availability of an AFW systela flow train
.

that has been out of service to perform' periodic

testing or maintenance as follows: -

,

'
-

..

(1) Procedures should be implemented to require-

an cperator to determine that the AFW system

valves are property aligned and a second
'

operator to independently verify that the
.

valves are property aligned.
,

. .

.

(2) The Licensee should propose Technical Speci-

fications to assure that prior to plant start-

up f ollowing ref ueling shutdown, or any cold

shutdown of Longer than 30 days durazion.a.
. _ . . . .

.- ._ .. .. .- *
' '- flow test ould be performed to verify'th'e'

,
,_

normal flow pa,th from the primary AFW system
I
i

water source to the steam generators. The

flow t.est should be 'condu.cted with AFW system
'

'

-
- - ... , ,

va lves- in t hei r norma t a li gnment."- -'
. - -

- -
-

.

t
By Letter dated Apry 30, 1980, the Licensee pro-

posed modifications'to Technical specifications to

-
.~ . .

.* ...e . -
.

,
,

.

-. . .

. . . . ~ . . .. .

. , . . . . . . . . . . . , , . . , . -. . 7 .
,. .

. . .

'
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'

i ncL$de the above-required statements. The pro-

posed Technical Specifications were approved by
.

the staff by Letter dated March 27, 1981. We
.

' conclude that the Te,chnical Specifications are in
.' compliance with our recommendations and a- e,

)
-

.
-

therefore, acceptable. .

.

. .

7. _ Recommendation GS-7 "The Licensee should verify

that the automatic start AFW system signals and

associated circuitry are safety grade. If this

cannot be verified, the AFW system automat'ic,

initiation system should be rodified in,the short-

term to meet the functional requirements l'i s t e d'

below. for the Longer term, the automatic initi.-

ation signals and circuits should be upgrMed ,t,o, _ _ . ,

-

.. .. .

meet saf ety grade requirements as indicated in- '- - -

.. .. .. -- -
, , . .

,

Regommendation GL-5.
.

I -

(1) The design should provide for the automatic -'

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

,, ,

initiation of the. auxiliary f eedwatet system- . _.

I f low. .
,

*

t,

E -

*
.

.

*
.

D .

~- = - -

e' *
~. - - - - -

., , ,
,

. . . .
,

, ,.. .. . . . . - . . . - . . ,
,

.,, .. . . . . ... . .
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(2) The automatic initiation signals .and circuits
.

should be designed so that a single failure

wiLL not' result in the Loss of auxiliary f eed .-

water system function.
.

.
.

' (3) Testability of the initiation signals and

circuits shaLL be a feature of the design.
.

(4) The 1,nitiation signals and circuits should
be po'wered from the emergency buses.'

,5) Manual capability to initiate the auxiliary(
,

feedwater system from the control room should

be retained and should be implemented so that

a single f ailure 'in the manual circ'i'ts wiLLu
,

not result in the loss of system f unc'Lio61~ ~ ~ ~ -

- - -:- - . ., . , . . .
,

- .. . . . .,

(6) The alternating current motor-driven pumps and

valves in the auxiliary feedwater system should
.. .. .

be included in t he aptomatic -a ctunion-(sinut-~ --

.. .

.. -. . .- . . . . of the Loads to the.

ttneous and/or sequent,ial)

emergency buseg. .

|
E.

|
..

.

. -. .
.. ,

f*. .. . .
-
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'

(7) .The automatic initiation signals and circuits
|-

shalL be designed so that their f ailure wiLL

*

not result in the Loss of manual, capability i

to initiate the AFW system froc the control

room." ', |
'

-

.

. .

Automatic initiation of the AFWS is currently pro-

vided by the nonsaf ety-related Integrated. Con (rol

System (ICS). By Commission Order, dated',May 7,
~ '

1979, the Licensee was required to develop and

implement operating procedures for inktiat.ing and

controlling AFW flow independent of ICS control.
.

Licensee-proposed procedures were reviewed by the

staff and approved by letter dated June 27,', 1979. .

By. Letter dated October 18, 1979, the licensee
~

committed to ins, tall a safet.y grade _AFW i_t i a,t ,to n ..
> ---

, ,

*

and c,ontrol system infependent of~the ICS (refer *~

'

to section II.B.5 of this report). By letter dated

February 26, 1980, the staf f reqisired the, Licensee , ,

-. ... -
- . . . . _

.. , ,

. . . . . -. . .
.

_ .

'

(1) Actuats the AFE, flow control valves using the
i, .

existing design.. control signals, and
.

.

*

.
- -

~ .
_ *

* . .
. . . . , . ,

--
. .

. ,. . .

~
_. . . . .

, , , , ,
.... . .......y , ,,_. . . .. . . _ . . _ . . . . _ . .. .

_ , , ,
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.

, -
-

(2) Establish test procedures for performing
*

2 channet . functional tests of the eiisting
,

automatic initiation circuitry eve'ry 31 days
.

until the safety grade initiation s~nd control
i .

.

system is installed..

.

.

A Licensee' Letter dated November 30, 1981, verified

4 that the flow control valves were actuated and the

! required test procedures were established.
! . .

:
!

In the existing design, the motor-driven AFW is

automatically initiated but must be manually

Loaded on an emergency power bus in the event of.

a Loss of offsite power. The upgraded design calls
'

for the addition of two more diesel generators. and.

, - - . , ,- '

a ut o ma t i c L o a di n g o f t h e A F,W p u mp s o_nt o t,h_e a s s o ci-
. -- .. - -, , , .

.~

,_ ,
, ,

ated emergency busses. In the interia, the Licensee

proposes' to provide for automatic loading of the

[ notor-driven AFW pump ont the, existing _d{es,el.
'

, , _.

'

generator-supplied emergency bus. -By L ett er dat ed -- -.

October 5, 1982, the Licensee provided additional
t

information to verify the acceptability of this
3

interim action. Pen' ding staf f approval for the

.

h -

.*. .. . .

|
-

. .
. -

.

| .. .

. [ --- - - _ .[ - - h . ' .. . . . . .: .- . . . . o . . p * - * * ' *

.

; -
. ::. -

- "-



.~. -
'

.

, . . . .
. 2- .. ,

. ..
,

. ..

'. ' '
. .. ,

f .y..** . * . ..

.=
J

. . . . . . .

I

~

prooosal to automatically. Load the actor-driken

AFW pump on the existing emergency bus, we conclude
'

that the existing initiation and cont,rol system is
-

,

in cor.f ormance with this recommendation and is,

*'

therefore, acceptable..
,

.

. .

8. Additional Short Term Recommendation 1 "T'he

Licensee should provide redundant Level indication

and Low level alaras in the control room 1,or the

AFW system primary water supply, to allow the

operatortoanticipatetheneedtomakeup,wateror
transf er to an alternate water supply and prevent a

low pump suction pressure condition from o,ccuring.
-

.

The low Level alarm setpoint should allow ht least
,

20 minutes for operator action, assuming that the

[~ ,

Largest capacity,AFW pump 11 o p e r p tin g .'',' d,~ ',' ~ ",,
"

.. , ,
,

.- - .
,

.. .- ..

.

For long-ters, the level ind'ication and alaras must

be safety grade with redundant sensors, detectors
,

,

readouts, a6d ala rms all .t he way f Fom tFe'.CfT' to~ ~"

- . . ..- . . . . .
.

control roo's, including power supplies. Circuitry

equipment and power supplies are required to be -

g
'

Class 1E. .

.

e

.

.

.

W 4
* .

,,
*

** . .
,. . . ..

. .
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As indicated in the Licensee letter of' December
.

17, 1979, the condensate storage tank Level is

indicated in the control room. Previou. sty, in a

letter dated June 27, 1979, the staff noted that

condensate storage tank Low Level alarms in the

control room provide 40 minutes for operator
!

'setion to transfer to an alternative water. source.
The staff concluded that the staras and operating
procedures were adequate to assure timely transfer

to an alternative source when the condensate
.

storage tank supply is being depleted. In a

Letter dated March 18,198D, the Licensee commit-
.

ted to instatt safety grade condensate storage

tank Level indication and alares. The upgraded

design v1LL have redundant' components including

sensors and detectors, redundant control rcom readouts
and alarms and redundant power supplies. Class 1E

i circuitry and power supplies wiLL be used in all cases
except fot. the alara annunciator panels. Qualified

^

Class 1E annunciator panett
are not available for

commercial reactor plant application. We conclude

that the existing AFWS design and the proposed upgrad's
%

design are in conforar'nce vith the sho.rt-term and long-
,

term parts of our recommendation respectively, and are

acceptable with regard to condensate storage tank
Levet indica, tion and alarms.

o -
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9. Additional short-Term n, commendation 2 (Th4=.

recommendation has been r e vi t e al fenm the nete4nal -

recommendation in NUREG-0A111 '

"The Licensee should-

perform a 48-hour endurance test on aLL EFS syst'en-

pumps, if such a test or continuous period of

operation has not been accomplished to date',.
,

Following the 48-hour pump run, the pumps should be

shutdown and cooled doun and then restarte,d and run
for one hour. Test acceptance criteria should'

include demonstrating that thepumpskemai,n.within
design Limits and that pump room ambient co5ditions

(temperature, humidity) do not exceed environmental

qualification Limits for saf ety-related eci*uipment

in the r'oom." -

~
.. ..

_
- - . -. . . . . . . .. .

In June, 1979, the LiEensee' submitted results fr'on *

AFW pump endurance tests. In a letter dated
s

February 26, 1980, the staff requested that
' ~'~

additional information'be provided with'rega'rd'to -

- .. . . . . -. .

these tests'. This additional information was sub-
'

mitted by Licensee (etter dated May 14, 1980.

Foltou-up testing wat. performed =in' June, 1980, in
*

,
,

'

.

-.-
.. .

.

. =
. .

-. . .

.
,

. .
.

. . .
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which it was demonstrated the AFW pump turbine .

bearings wout.d not exceed acceptable temperature

Limits. Therefore, we conclude that th'e pump
i
,

testing is in conformance with this recommendation

;and is, therefore, acceptable.

.

10. Additiona l . S hort-Term Recommendation 3 "ihe Li censee

should implement the following requirements as

specified 'by Item 2.1.7.b~ on page A-32 of.NUREG-
.

0578:
:

' Safety grade indication of auxiliary feedwate.r flow

to each steam generator shaLL be provided in the

control room. The auxiliary f eedwater flow instru-

ment channels shaLL be powered from the emergency

buses consistent with satisfying the emer' yen.cy.__. . ,

-. . ..

j - power diversity * requirements for he auxittary f eed ** *
t '

.- .. . . , ,,
,

water system set forth in Auxiliary Systems Branch
,

Technical Position 10-1 of the Standard Review Plan,

.' Section 10.4.9.'"
* - - -

~
1 ~ .. . . . _. ~.....

, ,

- .. . . . .. .. .

By Letter dated December 17, 1979, the Licensee

t
'

indicated that the existing AFWS obtains an indi-
r.
*.

cation of AFW flow f ror. clamp-on ultrasonic flow

meters on each AFWS train. Previously, by Letter

. . . ...
'

*
. . . . . .

:. ..
.

. . .

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

'
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d a t e d C :i ch e.,r .'19,,, *.9) 9, t h e i.,4.t;er.4.e a e o,czi:t.e c : c,,,,,
~

,

.. , ,
. ..-. . . . . ,

c,rev, ice a saf ety-gra'ce fisw. indi catien .systet in . , ,

.

t he utgra de d ATWS desigt.. In a Letter dated

Fettuary 26, 1981, t he staf f required th'at a pre-
..

..

c edur e f or pe rf orming .thanne t f unctiona l ., tests of .-
,

.. .. .
, ',

the existing AFW f.cw ir.dication system be estab . .
.

L'ished and implemented until the upgra (ed. AFW flow',

indication system is installed. By lett'er' dated
'

~

November 3D,1981, the Licensee verified th.at these

procedures gre in place. 'B y L.etter dhted Sept aber 8,
*~~

.. . .

1981, the Licensee provided the design descri'ption -

,
, -..

cf 'the upgra ded ATW flow indication system:. The
,

Lens-term design r.cgifications were revieued by.the

staff and fcund~ acceptable. The safety-grade flow

indicat. ion system wiL L be added during the , refueling
,

outage scheduled to start in Janua'ry 1983., Therefore,.

'

we conclude that the AFW flow indication system is in,

,

compliance with this recommendation and is,.therefore, .

!
~

acceptable.

1h A e di t i on a l S hort-Te rm''Re :ce denda ti on 4 *"Li c e ns'e a s *

with plants which require local manu,al realignment*
-

.

....

cf valves to conduct c.e ri c di c .t e s t s o n .gne 4 FV--
.,

- -
. .

T .

system tiain, and -here is cnly one remainir.g ATW
~,. . . -- . . ... .

train ava.ilsble fer cperatien, should propose
.

*

Technica L Specifications te provide that a dedicated-

.

individual who is in cc cunication with the centrcl-s
,

rete te statiened at the manual valves. U;:en
,

. . .

.w_____
~ - _ -- . _ _ _ :- . - ~_ - _ :_ :- ~;;- _ _

_

_ , ~ ,- - - - - - -
_
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*

,. .

.

instruction f rom the control room, this operatof

would realign the vsLves in the AFW sys. tem train
,

from the test mode to thei r operationa.L alignment." .

.

-
.

'

.The existing AFWS design contains a full-flow re- -

circulation Line that diverts AFW pump di5 charge

to t'he condenser during pump surveillance,' testing.

By Letter dated March 18, 1980, t he Licensee

agreed to ' station an operator at manually-operated
'

valve FWS-0,55 in the recirculation Line during pump

surveillance testing until the AFWS upgraded design

is installed. By letter dated September 5, 1981,

the Licensee provided the design description of
'

the upgraded AFWS configuration. Manualt,y-operated
'~ ~

. .. valve FWS-055 ui.LL be.reptas.ed by,4 meto d,oper~a~t.ed_
.. ..

'

valve that, i f op en f fr t e sting, stiTL be 'ihut a ut o- -

matically by AFW initittion signals. Th.e valve wiLL
.

also be operable manually f rom the control room and
,

~ "

wi L L have va tve posititn indication 'in the c'ontrol --

-
. . . . . .. -. . .

room. Other motor-operated valves have been pro-
g .,

viced in each AFWS O sin to isolate the flow path-

to the condenser on f ailure of valve FWS-055 in the
..

-
.

s -

.
. . .

-
. . . . .

.. .

. . . . . . . . .
.. . . .
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open' position after an AFW initiation signal. We

conclude that ~ the test configuration of the AFWS
- ,-

is in compliance with this recommendation and is,
,

therefore, acceptable. - -
,

-
. . .

'
. .

. .

'

B. Generic Lono-Term Recommendations -

The evaluation of the upgraded AFWS design, as
..

described in the Licensee submittat thated Se tsaber

8, 1981, is provided below.
,

.

. .- -

1. R e c e e.r e n d a t i o n c.i-1 "For plants with a manual

,
starting AFW system, the Licensee should install

a system to automatically initiate the.AFW

system f lou. This system and associated auto-

"* *

matic initiation signals should be 'designes
~ ~ - - - - - .. .. . . .

*

and installed to meet s e.f e t y g re d e r et;ui r e m e.nt s . .

. Manual AFW system start and control , capability
~

should be designed and installed t.o meet safety-
.

. .
~

grade require:entss .M a n ua l A FW s y s t-e m st a rt- -- -

.. . . ' ~, . .
.-

and control capability sho'uld .be retained with

manual' start ser;ving as backup.to automatic AFW

system initiation." -

.o.

.

. - .
.

% S .
, g

.=
-

| . . . . . .

-
t .

- . . . ... .- .. .
. .. : , .

.

. . .
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.

- .,

.The existing AFWS contains a controt-g'ade auto- '
*r

matic initi'ation system. The upgrade of this

system to a safety grade system is eval'usted in ''
.

'
.

S e ct ion II. B. 5, "Re commendation GL-5,". of this
, , ,

'

report.
. .

.

2. R e c ommenda ti on GL-2 - Licensees with plant designs
,

in which the primary AFW system water supply passes

through va$lves in a s in g l'e 1 L o w p a t h, but- t h e

alternate AFW system water supplies connebt, to the

AFW system pump suction piping downstream of the-

abeve valve (s); should: (a) install redundant

valves para t Let to t he above valve (s) or (b) pro-

vide automatic opening of the valve (s) from the

alternate water supply upon Low pump suct3pn .._ _ . . .

- - - - - .- .
...- pressure.

..

. .. . .-. . .

Each AFW pump is provided with separate ' suction

piping to the condensate ' storage tan.k.' The suction
'

- -. . . . . -. ...
, ,

piping to ea ch pump ha.s t wo loc ked-open manua l- - --

valves and a check v.alve. We conclude that the
L-

AFWS suction piping is acceptable.
.

.I

-
.

'
*

- = -

. .. . . .

~ -
-

y .

- -_ _ - . - - - - - - - - - - _ - . . - _ _ _ _-_,n----.--_----: --
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'

3. Recommendation GL-3 "At least one AFW' system

pump and its ' associated flow path 'and essential
- .

,

#instrumentation should automatically ini,tiate . ,

AFW system flow and be capable of being operated.
,

'

independently of any AC power source fdr .at 'Least
'

two hours. Conversion of DC power to AC power is

acceptable." -

-- , ..

.
*

. .
.

The capability of the AFWS to operate for, two hours-

in the event of a loss of a L L AC power is 'd,isc.ussed ,

,

in detait in Sections I.B.2.d and I.B.2.1 of this

report. Pending verilication from the Licensee
.

,
.

that the _ flow control valves can be operated for

two hours independent of AC power, we conclude

that t h e A FWS i s i n c ot; L i a n c e wi t h t hi s ]r Ec o dnien-
"

, ,,
_ .. ..

'
- dation and is, theref oTe, ac.ceptabtv. -

- -

.

4. R e e ern m e n d a t i o n Gt.-4 - " Licensees having plants with
.

. . .

unprotected normal AFW waterg supplies stroyLd evaluate~ *-

-
. . . . . -. . ..

the design of their AFW systems to determine if
t

automatic protection of the pumps .is necessary

following a seismic event or a torhado. The time
.c.

avaiLable before pump damage, the alarms and
'

_

'

.-
s . . .

.

. . . . . .

*
.
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.

*
.,.

' indications available to the control room operator,"
.- i

and the time' necessary for assessing ,the problem j

and taking action should be considered in determi- :

ning whether operator action can be reli~ed .on tg-

prevent pump damage. Considerations should be. .
.

~

given to providing pump protection by mesps such

as automatic switchover of the pump suctions to ;
'

t he alternate saf ety-grade source of water, auto-

- matic pump trips on Low suction pressure,} or up-
grading the normal source of water to meet seismic

.

Category I and tornado protection requirements."
.

The primary source of AFW water supplies is the'

condensate storage tank (CST) which is dtsigned to

seismic Category I r e qui r ement s . Ho we v e r ,- a s - --" -

T-
- - .- .

.. , . .
.,

discussed in Segtion I..B.2.b of this report, t h e, ..

Licensee has not dis cussed the abilit.y of the CST
<

to withstand the ef f ects of tornadoes including
. ..

tornado missiles. Los.s of the. CST.due .to,a.tornade,- -.

while the ATW pumps are operat'ing t6uld'resdtt'in -~~ ~

'

both pumps kecause of the delay involved
,

loss of

in t ransf erring to alternate water sources and ,

''

| the lack of automatic shutdown of the pumps on loss
*

.

O

| .

- -~ =
.

* . . . ..
,

. .
--- . --- - - ., :- -

|
'- - - - - - ; : . -- .. . ::. ,. . ,-
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of s.uction. The ficenset should verify .that the '
.
*

CST is protected against tornadoes and tornado

.
'

missiles or alternatively conoit to provide one of
,

th'e above-described methods of pump proteiction in '

-
. .,

*

the event of catastrophic damage to the CET. * *
. .

,

. .

5. _ Recommendation GL-5 "The licensee should upgrade
~

'

the AFW system automatic initiation signal ( and

~

circuits to meet safety grade requirements." ..', ,

.
-

.

.
. .

.
-.

An. emergency feed initiation and control (EFIC)

system has been provided as part of the AFWh up-

grade. The EFIC system has been reviewed pnd
~

found acceptable by the staff. The EFIC system.

is independent of the I'ntegrated Control %ystem. |.

|.'

The safety grade 1' Low initiation system vill be
'

' '

added during the ref,ueling cutage scheduled to begin. .

'

January 1983. We conclude the EFIC system complies -

with this recommendation andlis, therefore, acceptable.
.

*
.

.

* . .

. .

* . .
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*
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C. 4,u r i t i m e v Feedwater t v n t ex..t e.Lhi.LityAl'"* ' 4 a s
- .

In acccedance with the requirements of NUREG-0660 and
,

NUREG-6737,the Licensee has performed a reliability '

.

,

.

study of the upgraded Rancho Secc auxiliary ,,f eedwater *
system (AFWS). The design description of th'e upgraded.

AFWS and the reliability study for the upgraded de' sign *

'

were provided by'the Licensee in letters date'd

September 8,1981 and January 18, 1982, r e s p e.ct i v e l y.
|
|.. .

The Licensee's reliability study was performed in a man-

ner simi Lar to that employed in the NUREG-0611 study,

using generic failure rate data as nodified by Rancho

Seco experience. The NUREE-0611 study' considered

the following three transient cenditions for, determining
the reliability of the AFWS: -

-- -
. . . ..

T~ - - - , . . .
. . - ..

-
.. -. .- -

. .

1. LMFW - Loss of Main Feedwater-

2. LOOP - Loss of Off site Power / Loss of ' Main Feedwater

3. LOCA - Loss of all AC Powar/ Loss of Ma'in feedwater.

- .. . . . .. - . . .

. .

~ .. . . . .. ~ . . -

The licensee's evaluatign does not present a separate

value 61 AFWS unavailabhlity for each of the thred '

transients, but rather r eport s system unavailshility'
.o

averaged over the three initiating transient conditions.

. .

. G . . .
*

.. .

*. -.

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

.
q- .,- - . . - , . - ,--- . -.
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Our cont *ractor, Brockhaven National Laboratory (BNL),

reviewed the Licensee relisbility study and perforned
'

"

an incependent analysis. The BNL independent analysis .
,

used the NUREG-0611 methodctogy and data base. AFWS * *

6navailability was calculated for LMFW, LOOP .and LOAC -

transients, where unavailability as defined in NURE4,-
,

D611 is the erobability per demand that the system

! .. wi L L f ai L to pe rf ora its missi.on. , . . ,, ,

.
.

.

..
Mission success es used in the Licensee analysis is

attainment of adwauste flow >* rom at least.one.AFR pump

to at least one steam generator. The Licensee calcu-

Lated values of unavailability considering that 2D.-

'minutes would be available for operator actic'rl to '

i

assure mission success by recovering from init'ist
*

. . ... . .. .

f a i l u r e s s u c h a s t h e a ut oma t i c a c t ua t i on s i grd L. f a.1,L i n g .'

.

.
."*' -

.. . . . . . . .

to st art. pumps or correctly pos'iti~ ning'aisiligned''' .,

o

valves., As discussed in NUP.EG-0667 mission succes.s in
'

2D minutes wiLL prevent core Asmage in Babcoc,k and
. . . . . .......

Wilcox (88W) plants. However*, NUREG-0667 also notes
. . . . . -. . ..

that for 88W pt' ants, reebvery from transients is sen-
*,-

.
.

sitive to early starts df..the AFWS bec'ause of the
~

small heat sink provided by the B&W once through
...

.

*
l .

.. . .
,

* .S.

.' . . . . . . . .

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

.. __ , ._, ,, .
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!

steam generator. This is acknowledged by t,ha license
.

in the AFWS upgrade design report of September,8,
1981 where the design flow requirements of the'AFWS

'

are given as a minimum acceptable flow of 760 spa *

, ,
,

(1 pump) at a steam generator pressure of 1050 psi.

Thi.: minimum flow is to be delivered in 50 seconds ,from
,

receipt of an AFW.S initiation signal to minimize the
.

~

occurrence of steam generator boil-dry (see also Section
.

II.D of this report). Because steam generator boil-

dry is expecte'd to occur in a very short time, BNL

calculated AFWS unavailability for the case where no
.

'
time is available for operator action as welL as the

~

case where 20 minutes would be available for manual

recovery. Only the immediate action case is acceptable

to the staff since the mission success criter. ion is
based on preventinD steam generator dryout.

.

Table 1 below presents the results of the AFWS unavail-
, ,

~

ability f o r t h e t h re e t r a'n s i e n t c a s e r Fa s e'd un t h e - -

BNL and Licensee anelyses. BeLause the Licensee pre-
~

sented only one.vatee of AFWS unavailability for att
,

transient cases, BNL extracted three unavailabilities
, |

t- -.
. .

f rom the information in i,he Licensee analyses in order
to have a valid comparison for the three. transients. I

*

.'.

The results are given belcw in Table 1:
.

.

G
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.TADLE 1: AFWS UNAVAILADILITY FOR TilREE T,RANSIENTS CASES*

t- .

.

'

D N L _ E s t.i m a l e ,... P e.r D e m a n d J.1"re n s e e_.E s t 1.ma.t e , . P.e r Deman.d,
No Operator Operator -.

,
, ,

,. . . Re.covery Re.co.v.cr_y. gper.ator.Hecovery,
* *

- -

_ 4- _4 'I _4*. * 1. LMFW 7.6 X 10 2.6 x MO 1.0 M 10
,

*
_3 _4 .

3.6 X 10
_42. LOOP 1.5 X 10 5 X 10-

1 -

'-2 -2 -2-3. LOAC 2.7 X 10 1.3 X 10 1.6 X 10--

:

.g . . .

' **
..

* *
e :

** .
,

.

8
'

* *
,e,

. . *
.

*g. . A
'-

. ..

. -

t

l
,

.

-
. .

* '
. .

.

* -
. .. -

|

|
s .. ,

. . .

1| - .

.
. . .

1.

|
- - .. .

t -
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.
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1Table 2 shows estin,ates of the dominant contribhters |
.

.. .;
and Table 3 discusses tent ributing f ailure modes to the '

.

' rATWS unavailability as presented in the BNL and licensee
|

*

. ,

a n a l y s'e s . Many similarities exist" between'thktwo;, _ _

. . :.

however, the licensee did not consider everal operator
i

.' !.

failures which were dominant contributors. Theie are >
J.

,

. sintenance errors that disable diesel generators, steam !

!

.graissionvalves{andseveralpumpdischargevs.tves'.
l~.

i. .
,

!In the loss of main feedwater case, BNL estimates hi.pher

AFWS unavailability than the licensee because the licensee
|
i

-
:

f ai ts to consider two common cause f ailures: a) Leakage j
i

from recirculation valve FWS-X5; and b) att steam |

gene rat or leve t instruments mis calib' rated by th'.e same-' -
.. ..

~~
. operator.. ~ ~ ~ ~ . . .. . . =

. ...

.. . .- -, . .
. ,

s.
.

In the loss of offsite power case, the BNL AFWS unavaiL-
.- ,.

abitity is higher because BNL assumes: a ) h.1 9 .h e r'. f a i l u r e |-
-

.

- . -_.

rates for the actuation system and dieset generitor,
,,

i

longer outage period f;or maintenance of turbineb) a
- s i.

driv'en pump, and c) the unaYailability of the steam
.

}.

admission valve after maintenance. In the 16ss of.AC
'

,.
:
!

power . case, the BNL and license.e unavailabilitieg are .

'approximately the same. -
.

., ,

.
. . . . . .

* *
. . . . . . . .

_
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.

_ Common Cause/Sinole Point Failueen
,

The Licensee did not discuss t'ommon cause failures

explicitty; however, BNL found that all four level ..

:

setpoints of steam generators could be miscalibrated -

by the same operator. This failure of the Level . . .

'

setpoints could isolate aLL four flow controt valves

and block both AFW flow paths. .

~ -
.

BNL and the l'icensee also found a single point failure
,

at test valve FWS-X5 which, when Large leaka.ge developed,

wi t L cause AFW flow to bypass both steam generators.

.

.

Supportino System-
,

The Licensee reported th'at the AFW pumps, pump motor,

and turbine are self-cooled and independent of service

water system. BNL also examined the power supply and

actuation systems whic'h support AFWS. -

I

CONCLUSIONE
. .

,

We find that the AFWS unavailability of Rancho Seco

Unit 1 is in the medium-to-Lov unavailability range
.

according.to the range', presented in NUREG-0611. The
f 6

AFWS unavailability f a3*Ls to meet the numerical

.-

..

*
.

.-

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

guideline presented in the Standerd Revies Plan (SRP)

Section 10.4.9, which specifies an acceptable'AFWS

unreliability in the range of 10 to 10 ' per demand.~
-

:
The staff is currently evaluating the need f,or modi *

,

fications to the auxiliary feeduater systems.for -

Rancho seco and other plants whose reliability doe's *

not meet the gu'idelines of SRP 10.4.9. A position
'

in this regard is being.ldevelopid *by tthe f ataf f.-
|

'

Although the addition of a third AFWS train and elini-

. nati.on of the common cause and single point failures |
'

may further improve the AFWS reliability to the
.

acceptable range of the SRP 10.4.9 guideline, the
,

proposed AFWS upgrade design represents a con' sider--

abt'e arid ac'ceptable improvement over the existing

design. ke therefore conclude that, until a staff

position is developed regarding further improvements

in AFWS reliability, operation of Rancho Seco, with

the prcphsed upgraded AFWS design, is acceptable.
.

. .

.

.

.

*

t

.

~
.

.

*
.

.
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Dominant Contributcrs ta ArWS Unavailability , ,

-

.

Dual (turbine / motor) driven pump traini

.-
-

..

.
-: .

' .

5OMt. Estimate !.icensec Estimate Comments .

..
.

I Hardware" -

,

) ' 5x10-4 5x10~4
' . Turbine / motor pump falls to start.

. '~
-3|,l'x10"3 5x1'0 Steam turbine driver falls to start.

.. i 3.1 xW.3 '3' 9x10~ 3
- Steam admission valve falls to operate.'

.

| ! 7x10" * %3x10'! Actuation signal failure, per train. .,

"* '

Steam admission valve left disabled after maintenance.
-

~ 3' *
-

5x10
. ,/ . blesel generator 8 falJs to start because of h' rdware failure3.6x10-2

-a..

'

. 5 (3x10-2) or in maintenance (6x10'3).
- -

.

-

: - Battery falli in the loss of all AC power transient. , ' . .. , , , ,

! lic10'3 8x10 *,
'* -

t

;
- : :

. . ..

.. hintenance /
.-

|5.8x10'3 1.15x10-3 | Turbine pump maintenance (motor driven is not considered nere).-

. '

"-
Steam admission valve maintenance.2.1 x10~3 *

''
.* Four papa 11e1 valves are under maintenance.' '

2.1 x10~3
i

-- .

1 I- ..- ,.,

:
, .

**
-

.. . . ' . . . .
.

. /. * - -
* -

'

, , , , . .f f . .
,,

. . - , ... , -
. . . . .. . . . ;-. ,,t . ... . . . ,,, ,

, ,, *'""

', :s *'

,I * Events did not appear in he licensee favit trees.
-

- ,.
.

- , .. . . . . .,
.

AAll failure rates are .in 'per demand basis; - -
.

... . .

*
,

,

:
. -

.
, ,

;. .

. I |'
. .

. - - .. . .
, ,

-.
.

-

; .

'

I 's- -

. . .. . _ _ _ - _ _ _ _ , , _ . . . . _ _ . _
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TAltLE,2 bnLinued
.

.- . .. .

'.
'

. .
.

-
.,

..

f. '

'

'thtcr driven pump train _ -

. - .
.-

'. Bril Estimate .' Lice see Estimate Caseents -

..

.

. Ilardware
1x10 .

5x10'* Motor driven pump fails 'to start.
~

~3'

' Control circuit to pump left disabled after maintenance..5x1p~ 3 *

-3 %3x10 * Actuation signal l' ails on demand per train.'-

|,1 7x19
*

| 5x10''4 - 3.3. .x10-3
Yalve FWSO46 left closed inadvertently.- -

'
. ' * -

! 3.6x10 1.93x10~g Diesel generator A fails to start. .' -

| .

,

:: .' i
- . .

* .

Maintenance _-

5.8x10-3 * ' 2.3x10-5 Motor driven pump maintenance. ' ' , ,
'

-
,

Four parallel valves are under smintenance.'

2.1 x10-3
* * *

:
-

8
* . . .

..
l. *

e e e -
.

.
Consson Cause Failure .

' -

Miscalibration by the same operator of all steam '' '. .
'

1 x10'' -
*

generator level setpoints. .t- -
. . .

.
. I l

.

- - -
;iSingle loint Failure .

Test line valve FWS-X5 falls' ope'n; . ' ' ' * '

,.

d
' '* *

. . ; .

2x10~4
*
* ,

,1
, f .

.
- .

i .i . -
.

. . ....

. .. .
. .

. - -. .
, ...

. ,
. - *

,, ,
.

. .. .
g

--* * -. .
- . ,

.. .- ...

.
. .,

. -

.|
.. .

.! ,.
-

.

'! . . s t| I. ,

.*.-
,,

.
.
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TABLE 3 "-

s ,
'

'*- *
- . .. ..

,
, ,

- .. .

~

- Dominant Failure Modes -

- . -. . . . .,

~ . ..: -.. . . . . .

BNL Analysis Licensee Analysis'

.
~'

A. Loss of Main Feedwater (LMFU) Case .

1. One pump under maintenance and 1. The motor driven pu=p (MDP) unavail-
hardware failure of second pump, ability due to loss of off-site

power and diese1' generator A .

failure. '

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

.. . .

2. Failure of both actuation tra' ins: 2. The dual drive pump (DDP) unavail-
control logic A EFIC-A) actuates ability due to steam admission valve'

MDP and logic B EFIC-B) actuates failure or hardware failure of thef .

DDP (dual drive pump). turbine driver. ' ' .
*

'

3. Leakage from test line valve NS- 3, Valve WS-X5 fails to close after
X5' tan dinrt AFTflow and' potent:' the test. . .

-

:

tially d'rf out the steam
,

.;.

* *
..

..
generators. -

'

4. Miscalibration of all four steam 4. Miscalibration of'all four steam ',

generator, level. setpoints by the generator level se.tpoints. ~

operator. * ~ *

..
'

:.

5. Har6 fare failure of both DDP and 5. Valves FWS-045 and' F45-D46 fail to
MDP.. reopen after pump maintenance.. .

'

B. Loss of Off-site Power (LOOP) Case ' 6. Tile Feed-only-good-generator
(,FOGG) Logic fails; due to mis- '

' '1. Diesel generator A failure or calibration.
being maintained which disables !

MDP train while DDP train is lih*-
~

'
-..
'

' available due to mainterience or
~' '-* 7 .- - -*

. .
-

the steam admission valve failure. 7
~ *~ - -

,

.
-

. .

2. Same as A.3, A.4.
, ,

*

C. Loss of All AC Power
'

1. Actuation channel B fails. -- -

-: --. . . . . ~. . .

2. Turbine driven pump being
maintained.

z \
-

3. Steam admission valve. fails to i .

open. .'
..

4. Local ' control to steant adm4.ssion ..

valve fails.

. .
.

.
,

s . -. . , .. ,,.

.. . . .
,

,

'*
: -- - -.------~;.=.- __---.---,-.-:.-. r :. -- =
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D. kuxi.Linkv '.*T**eun+** TIDx En u rasea m *

The design basis event originally used for sfzing the

auxilia ry 'f eedwater syst em (AFWS) is loss'of main
'

*

f eedwater (LMFW) with a concurrent loss of s.ffsite. . . .
, ,

,

power (LOOP), and subsequent loss o'.f the reactor
.

,

. . ..
coolant pumps. The pertinent parameters for,this.

,

. .

accident relat,ive to the AFWS are design flowr. ate and
,

required time to full AFW flow. The de si gn va lu e's

which resulted f rom this original (FSAR) analysis are
'

78D som deliserable to the steam generator within 40

seconds of the initiation signal. The 40 second time-

| was chosen tr alto.w the AFWS to inject feedwater s'nd

begin increa sing steam gener.ator Level' to the 50%
'

operating range Level required for natural c,irculation
.

'

prior to completion of the reactor coolant' pomp coast-
,, . .. ..

down. The design flowrate was* }electetr to bTr equal'to j
--

.,.

.. .. .- -.
.~

o r g r e a t e r t h a n t h'e de c'a y he a t' g e n e r a t i on r a t e a t 40-

seconds. , As described in the Licensee submit'tal of
.

. September 8,1981, each AFW pump has a rated caphcity
,, . . . .* =.*.** -.

* ,

. of 840 gpm at ~1.150 psig wi.th a normal , recirculation o..

.

flow of 60 spm; thus the net flow rate to the steam
t.

generators is 780 spa. i.,u _,_.

'
. .

,

.
-

.

.

~
.

1
-

* ' ~~ = *
.. . .

*
. . . . .

--
. ..

2,
. - - -

.
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. ..

.
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Follovi,ng the Three Mile Isla'nd accident, the Li'censee

provided an add'itional ficw rate analysis,which had -

been provided to the licensee in a letter f rom the *

.. ,.
: .*

Babcock and Wilcox Company (E8W) dated May 16, 1979. * *

,
~

,7his 'nev 88W analysis indicated that at 36 s'aconds -

after' reactor trip, an AFW flow' rate of 760 ppa wovLd
'

be adequate to remove decay heat, and at 40 seconds the

mi nimum requ.ir ed f low rate would de c rea s e to- 738.', spa.--

'In a letter dated Feoruary 26, 1980, the staf.f requested
- -

.
.

addit.ional information f rom the Licensee to verify -

that the criteria used to establish minumum A-FW flow

requirements would assure adequate decay heat removal.
* The licensee responded to this request by pro.viding

...
.

the " Rancho Seco Auxiliary Feedwater Flcw Evaluati6n", r

in a letter dated November 30, 1981. Our evaluation
- . . . . . .., ,

of this document is,orovided betow.r- - . . - .- . 5. . . .. .

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

.

The Licinsee's submittal of November 30, 1981 has
.

verified that the original design flow. calculations
.

~ ... . .

are in accordance with staff * guidelines for s'uch
..

'

, evaluations. That is, (he' original minimum AFW flow-

.

of 78D spa f or the desihn basis event * is shown to be
~

,

adequate. The licensee also states that providing .

..e.

AFW flow within 40 seconds will avoid steam generator
.

*E * ... ..
-

. . -
.

* . . . . .

. _ - . - - . . . . . _ . . . . .. . . ..
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dryout,'and thus, wiLL promote the inception of ,'
'

natural ci.rculation cooling of the reactor cote before

the end of reactor coolant pump coastdown.'. This inf or- -

.,

mation does not support the flow requirement of 760 spa'

,

at 50 seconds after inition signal that is. discussed

in,the upgraded AFWS design descripti.on submitted by .

the Licensee's September 8,1981 Letter. The Licensee
. ..

has not provided sufficient information in the .

,

November 3D,1981 submittal to justify the use of 760
,

.
..

gpm as the minimum required flow.
'

-

, - .
.

,
,

. .

.

By Letter dated Augu,st 18, 1982, the Licensee committed
,

to test the modified AFW steam generator injection.

c onfi g u r ati o'n. The purpose of the test is to verif'y

that no waterhammer problems exist with the.new piping-

configuration and to ensure that the required , minimum. .

AFW flow to the stlam geEeratoI is proTided. The * *'
- -

Licensee should provide the results of the te,st to
,

verify that 78D spm,can be delivered within 4D seconds-

,

to the steam gener$ tor at 1D5D psi. Alternatively, the'

*
-~ -- . . . .. .. ,. .

Licensee should provide the results of an analysis,
'

,

s, .

using the criteria provided by the sta.ff's February 26)
. .. .

1980 Letter, to verify that 760 gpm ~ supplied to the ,
'

*steam generator within 50 seconds is adequate to' remove .

-'

re$ctor decay. heat, promote natural circulation ' cooling'-

-.* . .

'

and prec[vde steam generator dryout. -

*.
* . . ~

. - . . - - . - - :--- . . .. .. .
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Part Iff Conctumien -

; -.

.

Thestaffevaluationofthe,designandoperat.k.onof,the
existing and proposed upgrade, design of the Rancho Seso .

'-
.

:
auxiliary feed'uater system is not complete. We canriot

* *

'

| complete our review until the Licensee prov. ides the r,equired -

'

additional iriformation identified in Parts I and 22 abo've..

'

.
.

However, as noted in our' evaluation, the Rancho seco AFWS--

l

upgrade provides a significant impravement over the pres,ent

design.. Operation with the existing AFWS is acceptable in the

interim since nothing in our current review has changed the
conclusions in the staf fs June 27, 1979 evaluation, Tt.i s

conclusion is further reinforced by the planned addition.of a

safety grade AFWS initiation systen and a safety grade flow

indication system during the refueling cutage beginning January
1983.

.
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