
UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY Af;D LICENSING APPEAL BOARD

.

In the Matter of
'

METROPOLITAN EDIS0N COMPANY, ET AL.) Docket No. 50-E89
) (Restart)

(Three Mile Island, Unit 1) )

AFFIDAVIT OF BRIAN W. SHERON
AND WALTON L. JENSEN, JR. CONCERNING

SEMISCALE TEST (S-SR-2) RESULTS

1. I, Brian W. Sheron, being duly sworn, state as follows:

I am Branch Chief, Reactor Systems Branch, Division of Systems

Integration, Office of Nuclear Reactor Regulation. A copy of my

professional qualifications is attached.

2. I, Walton L. Jensen, Jr., being duly sworn, state as follows:

I am a Senior Nuclear Engineer in the Reactor Systems Branch,

Division of Systems Integration, Office of Nuclear Reactor

Regulation. A copy of my professional qualifications is attached.

3. We are familiar with the Semiscale test (S-SR-2) which is the

subject of BN-82-93 and BN-82-107, as well as the materials

included with those two board notifications. We have also reviewed

. " Union of Concerned Scientists' Response To Board Notification

BN-82-93 Concerning Semiscale Tests Of Feed And Bleed And Motion
.

That Appeal Board Direct NRC Staff To Provide All Pertinent
,

'Documentation And Analyses." We make this affidavit in response to

that UCS filing, which is referred to hereinafter as "UCS Response".
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4. The " final report on the Semiscale feed and bleed tests" referred

to at page 4 of the UCS Response is attached to BN-82-107.

5. The ", request of NRR to RES to perform the Semiscale feed and bleed
.

experiment" referred to at page 4 of the UCS Response was made orally

as an outgrowth of a testing program discussed in a memorandum, dated-

April 4, 1981, from Paul S. Check to Harold R. Sullivan, which is

Attachment I to this Affidavit. The Semiscale test (S-SR-2) which is

the subject of BN-82-93 and BN-82-107 related to the heading " System

Depressurization with Auxiliary Pressurizer Spray" in Attachment 1.

6. The " March 31, 1982" memorandum for Karl Kniel from Brian Sheron

through Themis Speis referred to at page 4 of the UCS Response is

Attachment 2 to this Affidavit. The proper date of the memorandum

is March 31, 1981. UCS quotes from that document a

passage which states "[f]eed and bleed, if performed, should be at

arelativelylow(P([reliefvalvesetpointspressure)." This

statement simply states the Staff's preference that feed and bleed

be performed at low, rather than high, pressure in order to

minimize the possibility of pressurized thermal shock. Feed and

bleed can be performed successfully at TMI-1 at 2500 psi. The

statement quoted is in no way inconsistent with the Staff's

.

position in this proceeding that the safety valves can be relied

upon during feed and bleed cooling.
' 7. An additional document related to the Semiscale test results is a

September 7,1982 note from Mary Ellen Keane and Walt Jensen

to Brian W. Sheron entitled " Comparison of Westinghouse Feed and

Bleed Analysis And Semiscale S-SR-2." This document is

Attachment 3 to this Affidavit.
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8. The time that transpired between EG&G's notice to the Staff of

Semiscale test S-SR-2 and the issuance of BN-82-93 by the Staff was

that necessary for obtaining the test results and associated
.

analyses, conducting an evaluation of them and preparing, reviewing

and issuing the board notification materials..

9. The Staff did not believe that a board notification was required

concerning Semiscale test S-SR-2, since the test results did not

adversely impact the Staff's position that feed and bleed

capability provides an inherent margin of safety for defense in

depth in the event of loss of all feedwater. (The Staff's position

with respect to feed and bleed capability is set forth more fully

in BN-82-71.) As stated in BN-82-93, however, a board notification

was issued on the Semiscale test due to the interest in feed and

bleed cooling in recent licensing proceedings, including this one.

10. The Staff attached to BN-82-93 those documents it considered most

informative for the involved adjudicatory boards. The EG&G, Idaho,

Inc. September 1982 report on Semiscale test S-SR-2 was not

available to the Staff at the time Board Notification BN-82-93 was

issued. The documents discussed at paragraphs 5 and 6 herein were

not considered by the Staff to be of sufficient importance to

warrant their inclusion among the informational matters voluntarily
.

provided to the adjudicatory boards and the parties.

11. The Semiscale test results do not raise a significant safety-

issue. The relevance of the Semiscale test to feed and bleed

capability was that core uncovery was not expected to occur. See

BN-82-93. This expectation was not based on any pre-test
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calculation. The Staff's analysis after the test demonstrates that

a pre-test calculation of the Semiscale S-SR-2 test result would

have predicted the phenomena. Had such a pre-test calculation been

done,'the test conditions for Semiscale test S-SR-2 might have been
'

, adjusted to better simulate those expected in a large PWR. The

September 7, 1982 note from Keane and Jensen to Sheron discuss the

possible atypicalities of the Semiscale test conditions for test

S-SR-2.

12. The Semiscale test S-SR-2 results do not exhibit any new phenomena

and can be adequately predicted by existing computer codes.

Neither this Semiscale test nor the analyses of it conducted by

EG&G and the Staff provide evidence that feed and bleed cooling will

not work at TMI-1 or that its viability at THI-1 is questionable.

13. The Staff is satisfied that the RELAP-5 code accurately calculates

both the overall system response and local responses. Additional

calculations were performed by the Staff in September

1982 utilizing the RELAP-5 computer code, which is the same code

used by EG&G to correlate Semiscale. The staff did not write a

report on its calculation; however, the curves drawn by the computer

are attached. The staff concluded the following from these

calculations.
'

a. The core remained covered and cooled.

'

. b. The safety valves were only required to be opened for a
fraction of the time. They opened and closed throughout the
analysis thereby exhibiting excess relief capability,

c. No excessive reactor vessel cooling which might produce
pressurized thermal shock was calculated for the 5000 second
duration of the analysis. This effect was attributed to the
mixing action by the core barrel vent valves.
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d. Less coolant loss from the reactor coolant system was calculated
in the NRC calculation than in the B&W (Licensee Exhibit 9)
calculation indicating that more water was available for core
cooling in the NRC calculation than in the B&W calculation.

14. The UCS Response questions the adequacy of operator training and
,

procedures for feed and bleed cooling and states that the operator
~

actions required are complex. Operator action to initiate and maintain

feed and bleed at TMI-1 was discussed by Staff witness Boger at the

TMI-1 restart hearing in response to Board Question 6d. The required

actions to initiate and maintain feed and bleed are to depress two push

buttons on the main control board. Other actions such as opening the

PORV and block valve, eventual throttling of ECCS and attempting to

restore feedwater are recommended by the procedures but are not required

for core cooling. Feed and bleed operation at TMI-1 involves little

operator action and should require little additional training.

15. Contrary to the statements made on the bottom of page 7 and the top

of page 8 of the UCS Response, analytical evidence is on the record

that TMl-1 can feed and bleed at 2500 psig. This analysis is

contained in Licensee's Exhibit No. 9. (B&W Document 86-1103585-00,

" System Response to total loss of SG Heat Sink, August 7, 1979.")

s

Alan $w
Brian W. Sheron.

Wd im
Walten L. Jense3{ I.

Subscribed and sworn to before me
this j5M day of October, 1982

-

Nvtary vPublic

My Commission expires. / /7 %3
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F. STATEMENT OF PROFESSIONAL QUALIFICATIONS
_ . .

''
,

BRIAN WALTER SHERON

r.2,.

My n.ame is Brian Walter Sheron. I graduated from Duke University in
,

Durham, North Carolina, in 1969, with a Bachelor of Science in Engineering
'

(B.S.E.) majoring in electrical engineering. I received my Masters Degree

(M.S.) in nuclear engineering in 1971 and my Doctor of Philosophy (Ph.D)

degree in nuclear engineering in 1975, both from the Catholic University of

America in Washington, D. C.
~

I joined the Atomic Energy Commission in 1973 in the Division of

Reactor Development and Technology and worked on the LMFBR. I joined the

Nuclear Regulatory Commission in 1976 as an engineer in the Analysis Branch

in the Division of Systems Safety. In 1980, I was assigned to the Reactor

Systems Branch, Division of Systems Integration, and was promoted to a

Section Leader in the Branch that year. In February of 1982, I was promoted

to Chief of the Reactor Systems Branch. In this capacity, I supervise
'

the activities of approximately 33 engineers in the areas assigned to the

Branch. -

|
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. WALTON L. JENSEN, JR.

PROFESSIONAL QUALIFICAT]DNS-

.

I am a (, nior Nuclear Engineer in the Reactor Systems Branch of the Nucleare

F.egulatcry Commission. In this position I am responsible for the technical

analysis and evaluation of the public health and safety aspects of reactor.
.

systems. ,
'

.

From June 1979 to Deccaber 1979, I was assigned to the Eulletins and Orders

Task Force of the Nuclear Regulatory Ccemission. I participated in the

preparation of NUREG-0555, " Generic Evaluation of Small Break Loss-of-Coolant

Accident Behavior in Babcock & Wilcox Designed 177-FA Operating Plants."

.

From 1972 to 1976, I was assigned to the Containment Systems Branch of the
~

NRC/AEC, and from 1976 to 1979, I was assigned to the Analysis Branch of the
7

l In these positions I was responsible for the development,and evaluationNRC.i

i
.

of computer programs and techniques to calculate the reactor system and
l ,

containment system response to postulated loss-of-coolant accidents.
.

Frcm 1967 to 1972, I was employed by the Babcock and Wilcox Ccmpany at Lynchburg,
'

.

There I was lead engineer for the developeent of loss-of-ccolant ,

Virginia.
.

cc puter programs and the qualification of these programs by comparison with
i

}
.

experic. ental data.
A

s
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From 1963 to 1957, I was employed by the Atomic Energy Commission in the
Division of Reactor Licensing.

I assisted in the safety reviews of large
-

power reactors, and I led the reviews of several small research reactors.
.

I received an M.S. degree in Nuclear Engineering at the Catholic University of
America #in 1968 and a B S . degree in Nuclear Engineering at Iississippi State.

University in 1953.,

, .
.

'

I am a graduate of the Oak Ridge School for Reactor Technology,
.

''

1963-1954.

I am a camber of the American Nuclear Society.

I am the author of three scientific papers dealing with the response of B&W

reactors to Loss of-Coolant Accidents and have authored one scientific paper
daaling with containment analysis.

,
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IE!102ANDU'1 FOR: liarold Ru Sullivan, Acting Assistant Director for URSR-

FRD't: Paul S. Check, Assistant Director for Plant Systems, DSI
,

SUBJECT: SE".ISC/.LE TESTIf!G IU SUPPORT OF HRR.

Reference: itonorandug, Bassett to Ross, "Semiscale Testing in Support
of HRR", Dated !! arch 25, 1981

This : e oesndum is to acknowledge receipt of your reference nenorandum and to
identify sme longer range testing needs for the Semiscale proaram.

Witbrenard to the reference necorandun, we find the planned testing Drogram
respcasive to our needs. 1.'c uish to ccaplement both ycir staff and the
Semiscale staff at EG&G, Idaho, for continually being responsive to the
dem.r.dinr priorities I:RR hss placed on the Senisccle facility. It has *

oided us greatly in understanding accident behavior in RRRs and has continually
helped us in evaluating licensing issues.

In a recent meeting with your staff (W. Lyon), and the G%G Semiscale staff,
we (i:RR) ucre asked to identify and future testing needs so th'at they could
be properly factored into longer-term test planning for the faddlity. At
the cectinc, we informally identified potential areas for further testing.
The enclosure to this meocrandum docuacnts our testing needs in these areas
in detail,

lle do not have any definite need date for iten 2 in the enclosure at this
time. Results from item 1, vessel head venting procedures, would be use-
ful to us in our review of Inadequate Core Cooling Guidelines. For this
reason, we would tike you to consider including such tests as part of the natur
natural circulation /noncondensable gas tests scheduled for later in 5531.

The above requests Idtve been infornally discussed with your staff and we
i understand they can be factored into the Seaiscale test schedule in a
j tit::ly manner without impact to the program. -

liy staff will remain in frequent contact with yours to work out testing
details or supply additional guidance on data needs.

.

Paul S. Chcck, i.ssistent Director

for Plant Systems
Division of Systccs Intcaration

cc: Sce next pace

.

C'".T'' : '-i;n '.'. Sharn DSI:RSB DSI:RSC DSI:PS
.

X 2^'5- m e n e.. . . ,.- ro e ,,4 ,. com i,

ATTACHMENT 1



.- - - . _ . _. -

f
-

.

* 1

.

!!arold P.. Sullivan -2-
APR 0 4 1981

cc: P. 111nogue
'R. Mattson
D. McPhereon
H. Lyon.

*

G. Y.nighton -

.. Fralcy
'

T. !iurley .,.

G. r,nighton
S. !ianauer
D. Ziemann
D. Bechham
C.111chaelson. AEOD
J. Guttr.1 ann
E. Thron
M. Pdin
G. Ihretis
V. I2f1C66TD
G. /,1berthal
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ENCLOSURE

SEMISCALE TESTIllG fiEEDS

1. Confirmation of Vessel Head Venting Guidelines
,

Item II.B.1 of the TMI Action Plan requires tlie installation of vents
.

in the reactor vessel h~ead and reactor coolant system high points for the

purpose of venting non-condensable gases. Included in the requirement is

the need for procedures and supporting analyses for operator use of vents,

including criteria to initiate and terminate venting.

Vent usage guidelines have recently been submitted by both '|estinghouse

and Cembustion Engineering.
,

t|e request that RES first explore the feasibility of using the Semiscale

facility to help confirm the acceptability of the submitted guidelines.

If the results of the feasibility study are positive, t:e tiould like a

series of tests scheduled in which the submitted guidelines will be

evaluated for technical adequacy.

|
2. System Depressurization with Auxiliary Pressurizer Spray

Recent plants with ::SSSs designed by Combustion Engineering do not have

Potter Operated Relief Valves (PORVs). Mcreover, the High Pressure Injection

(HPI) pumps have a shut off head of betvieen 1250 and 1350 psi. Thus,
'

,

j PORVs are not available to depressurize the primary system to below the

{ HPI shutoff head for Safety Injection in the event of a loss of secondary
'

heat sink. A recent license applicant (San Onofre 2 and 3) stated thatj

| upressurization cc.:ld be accc:::plished with au.siliary pressari:cr spray

t.bich cc:es from ti.a charging r :p discharge.

i

,---..-- - -- ,- - . . - . . - - - . - . , . - ., , , , , , , .- ,,,- - - . - - . - . , - - _
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The capability of the auxiliary spray to depressurize the system in a

timely manner has not been confirmed either with analysis or test.

.

Our request for the analysis of this capability in a large PWR is being

; sent under separate cover, and this request pertains to the experimental~

verification and quantification of this capability.

:

Specifically, we v.ould like a test series in which the time of auxiliary

spray actuation after loss of all feedwater is varied. We are particularly<

interested in (a) activation prior to SG dryout, (b) activation with during

the cater solid phase of the event, and (c) activation with high primary
,

system steam void (mixture level below hot legs).

The purpose of this test series would be to determine the ability of
e

auxiliary spray to depressurize the primary system through verification

of present analysis codes. We would specifically like a pretest

prediction performed not only with RELAP5 but with RELAP4/ MOD 7 in order

to determine the degree to which potential non-equilibrium behavior
,

affects aquilibrium code prcJictions.

- 3. UHI SBLOCA TESTS

Recent information indicates that the worst case srall break LOCA for a'

,

UHI plant is a 55 to 65 break in the cold leg. We would like Semiscale
'

test data to assist in our evaluation of this case. It would also be

valuable if a comparable test could be provided for the non-UHI case.

':t understand Seniscale tests for these cases can be provided as part of.

ti2 re n nt s nil break test series, c,nd that they can be conducted by.

le:igthening the test program by ap roximtely thrce weeks with no change

in FY Fi funding.
,

- - . . -_v - , _ _ - - . _ . . . , _ _ _ - - - _.- , , - , . , . , _ _ _ . - . _ - -
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UNITED STATES,

i NUCLEAR REGULATORY COMMISSIONe,f <; ~ 3 i WASHINGTON, D. C. 20555

q $~w.x y?;* ' s...e 4 J% ,,,,. ~ MAR 31 ?%1
.
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MEMORANCUM FOR: Karl Kniel, Chief

,
Generic' Issues Branch, DST

FROM: Brian W. Sheron, Section Leader
Section A, Reactor Systems Branch, DSI

THRU: Themis P. Speis, Chie#
Reactor Systems Branch, .SI

SUBJECT: STATUS OF FEED AND SLEED FOR EMERGENCY DECAY
HEAT REMOVAL

Per my discussions with A. Marchese of your staff, I am croviding you
with a status summary of feed and bleed as an emergency means of decay .

heat remcval. This summary is provided in the enclosure and is intended
for your use'in developing the overall action plan for USI A-45, Decay
Heat Removal Reliability. The status summary considers the present
cacability of all operating plants to remcve decay heat by feed and
bleed. It also addresses the relative risk reduction potential associated
with a feed and bleed capability. The ger.eral conclusions reached area

that:

e Feed and bleed, if performed, should be at a relatively
low (P<< relief valve setpoints) pressure.

e Feed and bleed capability can be acccmolished in all PWRs
if a sufficient capability to depressurize the plant is
available. For some plants, this would prcbably require

j additional PCRV capacity.

e The probability of loss of all feedwater due to loss of all
ac power is an uncertain but finite fraction of the total
probability of losing all feedwater due to all causes. The
ac pcwer-decendence of feed and bleed makes the overall risk
reduction cuestionable. This is because the risk ccminan:
secuences result frem a loss of all ac pcwer. Thus, feed and .-

bleed will not improve risk dcminant sequences. Mcwever,
substantial improvement in assuring cere ccoling might be
realized with feed and bleed.-

4

|
,
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e The costs associated with increased pressure relief capability
may be acceptable when compared to other risk reducing modi-
fications. Further study is probably warranted..

If you have any further -questions, please contact me.
.

M.). $ '' =

Brian W. Sheron, Section Leader
Section A, Reactor Systems Branch
Division of Systems Integration

Enclosure:
Status Summary of Feed
and Bleed Capability in
PWRs

,

cc: w/ enclosure
D. Ross
P. Check
T. Murley
F. Schroeder.

P. Norian
A. Marchese
A. Thadani
R. Bernero
P. Baranowsky
J. Ebersole, ACRS
M. Bender, ACRS
H. Etherington, ACRS,

l J. Ray, ACRS
M. Plessett, ACRS|

| D. Okrent, ACRS
P. Boehnert, ACRS'

R. DiSalvo, RES
P. North, EG&G .

G. Johnsen, EG&G
. M. Taylor

L. Cave

I
'

.

:

l
,

,

1

,



.

(

,
. .

Enclosure

STATUS SUMMARY OF FEED AND BLEED CAPABILITY IN PWRS
.

.

INTRODUCTION1.0 _
The feed and bleed process refers to direct removal of decay heat from.

the primary system utilizing the high pressure injection system and the
The use of this process for decay heat removal

pressure relief system.
is not a oreferred method but rather an emergency method when the secondary
heat removal path is not available (i.e., no main or auxiliary feedwater

avail able) .

The capability to successfully feed and bleed the primary system in
order to remove decay . heat varies among not only the PWR vendors, but

This is described
among the various plants designed by the same vendor.
in more detail in the following sections.

2.0 BASIC REQUIREMENTS'

Notwithstanding certain constraints and limitations of feed and bleed
d

wnich will be discussed later, the two basic requirements needed to fee
and bleed are (1) availability of AC power and (2) the capability to
establish a system pressure which will support feed and bleed.

The first requirement, availability of electric power, is an obvious
I

requirement since pumoed flow is required, and all HPI pumps have
For some plants, electric power to operate certain

electric drives.
The capability to meet the second requirement,valves is also necessary.

to establish a system pressure which will support feed and bleed, is '

ilities.
'

plant-specific and requires further discussion regarding plant cacab
.

3.0 7 TANT CAPABILITIES'
-

3.1 B&V-Cesi;ned Diants

33W alants of the 177FA 1:werec-loco cesign nave nigh :ressure
injecticn pumas (wnicn do "dcub:e-cuty" as the cnarging Oumos #cr

l

--- . _ _ _ _
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inventory control) with shutoff heads between 2700 and 3000 psi..

One plant, Davis Besse 1, which is of the raised-loop design, has
separate charging and HPI pumps. The HPI~ pumps have a shutoff

.

head of 4000 ft, or about 1500 psi, while the charging pumps have a
.

shutoff head of 5500 ft, or 2600 psi.

All of the B&W plants have one PORV and two safety valves. The set

pressure on the safety valves is 2500 psig and the set pressure on
the PORVs is 2255 osig.

cr all B&W olants, except Davis-Besse 1, the HPI pumps have ther

cacability to inject coolant and discharge it through either the
*

PCRVs or the safety valves. An estimate of the flow reouirements
is about 7 gem /MWth (based on converting subcooled (.80*F) water to
steam at about 2500 psi). The HPI capability in 98W plants is
around 250 to 300 gpm per pump at 2500 psi. Therefore, the HPI

,

pumos can remove all of the core decay heat within a few minutes

after shutdown.

.

3.2 CE-Desicned Plants

All CE plants presently licensed, except for ANO-2 have two PORVs.
ANO-2 and San Onofre 2 and 3 (MTOL) do not have any PORVs. St.

Lucie 2 (NTOL) will have PORVs, but all CESSAR (System-80) plants

(Palo Verde) will not. The PORV setpoint on CE olants is about
2385 osi. CE plants have either two or three safety valves, with a
setpoint of about 2485 psi.

*

.

All CE olants, except for Maine Yankee, have HPI pumps with shutoff
.aine Yankee has an HPIvheads between about 1250 and 1350 psig.

.

shutof# head of 2471 osi. Fr m these values, it can be seen that
no CE olants have the cacability for feed and bleed at lign :ressure,
and must te depressurf:ed in Order to utiliti:e MPI ficw for decay
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While Maine Yankee has the capability to pump'

heat removal.
against (and open) the FORY (but not the safety valve), the flow,

would most likely be insufficient to cool the core.
.

In order for CE plants to feed and bleed, the primary system must
Since the need to feed and bleed was based onbe depressurized.

losing all feedwater, depressurization can only be accomplished by
Condensation of primary

blowdown or condensation of primary steam.
steam could be accomplished by auxiliary spray to the pressurizer.
No analyses have' been performed yet on tne effectiveness of this

Blowdown
depressuri:ation method, so its capabilities are not known.
of the primary system using the PORVs (for those plants which have

In CEN-ll4, CE evaluated the ability to -them) is questionable. Their conclusions
recover the plant after a loss of all feedwater.

if

were that the systam could be recovered without fuel damage
either (1) auxiliary feedwater was restored within one hour, or (2),

both PORVs were opened within 10 minutes after the initiation of
For the latter, the PCT was predicted to be 2040*F.

the event.
The capability to depressurize using the PORVs is questionable
because of the uncertainty in the critical discharge from the

Data from the EPRI
valve, particularly in the two-phase regime.
program will hopefully shed light on this.

l

Westinghouse-Desianed Plants3.3

There are 25 Westinghouse-designed plants that were in operation at
Of the 25 plants,17 have 3 safety

the time of the TMI-2 accident. All of the plants have 2 00RVs
,

valves and 8 have 2 safety valves.
except for Seaver Valley 1 and D. C. Cook 1 & 2 which have 3 PORVs,,

The ?0RV set:oints vary between
OCRV.t

and Yankee Rcwe ahich has One The safety
2 HO psi and 2 00 osi, with the majority at 2335 :si.

h jority

valve setpoints vary tetween 2360 osi and 25C0 :si, with t e a

se: at 2455 ::si .

!
|

t
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Thirteen of the plants have HPI pumps with shutoff heads above the
safety valve setpoints. However, the shutpff heads are usually

,

within a few hundred psi of the safety valve setpoint and continuous

. operation at the safety valve setpoints could oossibly damage the
pumps due to insufficient internal cooling flow. The remaining
twelve plants have low shutoff heads, typically around 1500 psi.

In general, Westinghouse designed plants must depressurize using
tne PORVs or auxiliary pressurizer soray in order to effectively
feed anc bleed. Those plants with 3 PORVs will be able to depressurize
more readily than those with one or wo PCRVs. Likewise, plants
with high head HPI pumps can more readily inject coolant than ,

plants with low head HPI pumps.

Westinghouse presented an evaluation of bleed and feed capability
in Westinghouse plants at the Sequoyah ACRS Subccmmittee meeting on'

June 2, 1980(li'. These analyses looked at a 2411 MWt plant (similar'

to Secuoyah) and concluded if the PORVs were opened and kept open on
or before 3000 seconds (approximately the SG dryout time), and the

,

SI pumps were started, the results would be acceptable. They also
analyzed the case in which the PORVs were not opened, but allowed
to open and close normally at the setpoint. HPI was started and

|
left on. The results indicated a net m. ass loss from the system,
but substantially increased (beyond 10' sec), the time available

| for operator action.
.

' *

3.4 Plant Cacability Summary

i

! . ihe ca abilities of present vender designs to successfully remove
decay beat by #eed and bleed is surrarized in Table 1. 31 ant-

| specific data related to fesc and f.eed cacability in each :cerating
| 0%R is :rovided in Tables 2, 3, anc : anc *erStaxen frcm re#erences

2, 3, and ".

|
|

l

_ _ _ - _ .
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J.d OTHER CONSIDERATIONS _

Cecay heat removal by coolant addition using HPI and removal using the
.

safety valves (or POR, s in a normal mode) will result in a repressurizationV

As the decay heat subsides, the primary system
-

of the primary system.

will cool down.*

High pressure and low temoerature in the primary system, and particularly
the vessel, may produce unacceptable conditions regarding thermal shock.
This concern has been,previously identified and is being addressed in

itam II.K.2.13 of NUREG-0737(5),

Moreover, the Westinchouse analysis presented in reference 1 indicates
that long-term feed and bleed at high pressure results in a net inventory
loss and is not considered a stable mode of operation.

The above two considerations indicate that feed and bleed should preferably.

be performed at low pressures and therefore recuire a system depressurizationexistence
As was seen from the CE analyses in CEN-ll4, the

cacability.

of PORVs does not mean an adequate depressurization capability exists.
In the CE case, the operators would be faced with making a decision

?0RVs, or
within 10 minutes _ of either blowing down the plant using the i
waiting and hoping feedwater would be restored within 30 to 60 m nutes.

i

|
5.0 RECCMMENDED CRITERIA

In the event feed and bleed is considered a viable and desirable method
of emergency decay heat removal, it is reccamended that the system be

.

cacable of depressurizing to below the shutoff level of the HPI pumps
This time should be established based on

.

within a given oeriod of time.
,

the follcwing criteria: ,

C

- .
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(1). A specified amount of time be available to an operator to make the
decision of whether or not it is necessary to open PORVs and depressurize
the olant (e.g., 20 minutes).*

(2) Given the amount 5f time between the initiation of a loss of all
~

feedwater and the time at which the PORVs must be opened (from 31
above), the system should be capable of being depressurized to
below the HPI pumo shutoff head, and the HPI pumps should be capatrie

of injecting sufficient coolant to prevent core uncovery.

Requirements regarding the degree to which equipment needed for feed and

bleed should meet safety grade requirements (particularly the PORVs)
would need to be established. *

Although a detailed review has not been performed, it appears from the
infor ation in Tables 2, 3, and 4 that all PWRs can remove decay heat

'
under emergency conditions using feed and bleed if they have the cacability
to depressurize. This can be accomplisn(J with additional PORV capacity.
The caoability to either increase present PORV relieving capability or
add PORV relieving capability may be difficultif not impossible orr plants -

already in operation.

6.0 PROBABILISTIC CONSIDERATIONS

The purpose of a feed and bleed capability is to remove decay heat in
the event both main and auxiliary feedwater are lost. A consideration

that must be addressed is the relative benefit (or decrease in~ risk)
~

that would be realized by a feed and bleed capability. One factor in .

this consideration is that feed and bleed requires electric power to
*

ccerate. Thus, it is necessary to look at the relative decrease in
-isk tha: feed and bleed could provide. Dat Saranowsky cf RES orovided
estima:es for the secuences of intsres , and are shcwn in Tacie 5.

- -.

- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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As can be seen, the probability of loss of all feedwater due to loss of
all AC. power is most likely in the range of a few to a few tens of

However,
cercent of the total probability of losing all feedwater.

.

Baranowsky estimates that the risk from the loss of feedwater due to
loss of all AC sequences is perhaps 2 to 200 times greater than the loss

-

of all feedwater secuence ( AC power still available).

This is because the AC power availability would allow containment heat
The loss of all AC case would ultimately result inremoval capability.

containment failure due to lack of containment heat removal.

SUMMARY _

The following points summarize feed and bleed status today:
-

e Most P'4Rs do not have high pressure feed and bleed capability.
Moreover, high pressure feed and bleed is not recommended due to'

Feed and bleed should be performed
vessel structural consideration.
at lower cressures.

e In order to effectively feed and bleed at lower pressures, a
Perhaps about half of the

depressurization capability is needed.
ocerating P'4Rs have a sufficient depressurization capability.

e A sufficient depressurizing capability can most readily be attained by
The

increasing the PORV caDacity on plants which already have PORVs.
feasibility of increasing PORV capacity or installing PORVs on plants

Other
: hat oresently do not have PCRVs would have to be investigated.

-

:rethods of depressurizing, such as with auxiliary pressurizer spray,
-

recuire further analysis,
|

~5e relative risk recuction tha: 'ght be acnieved by adciti:nal 00RV
e he c sts

:a:acity is #inite, but nighly ur.certain at :nis time.
accing acci:icnal :CRV :acaci:y acule have :c be seigh ad agair.s::#

a more exact estimate of risk recucticn.
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TABLE 1

GENERAL CAPAlllLITY Of PitESENT PWR DESIGNS TO f[[0 ANil llLLLO
.

All plants (excent Davis Besse 1) can feed and bleed at high pressure (P>P3y). Ca > abilityItMl
to depressurize uncertain and needs further evaluation.

''

Plants with PORVs have questionable
01 |10 capability to feed and bleed at high pressure.

capability to depressurize adequately. Plants without PORVs must rely on auxiliary
pressurizer spray to depressurize. This capability presently unknown.

flo capability for extended high pressure feed and bleed. Pump damage potential. PlantsIl
with 3 PoltVs capable of depressurizing. Plants with 2 PORVs need further evaluation.

.

G

.

|
;

, .

l

|

|
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table 4

WESTil61100SE PLANT DATA RELATED 10 FEED AND DLEED CAPAIIII.!TY
(FROM NUREG 0611)

.
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TABLE 5

.

Proliabit ity Estliiiates*

1.oss of Offsite Power 0.2 Failure of Emergency AC 10-2 - 10-4
l'ecovery of Of fsite Power 0.5 Failure of AFW w/o AC 5x10 - 10-3~2 ,,

loss of MlW 0.3 Failure of AFW 10-3 - 5x10-5
Recovery of MfW (1/2-1 hr) 0.1

. __-

.Se!]uence Prolialiilitles*

(l oss of Offsite Power) X (Loss of Emergency AC) X (Loss of AFH) = 5 x 10-5 _ jg-6

(l.oss of Main: Feedwater) X (Loss of AFW) = 3 x 10-4 - 1.5 x 10-5 -

.

.m.,

'

ainfonnally pn>'ided by P. Baranowsky, RES

.

|*



(-

q. .

PRESENT STAFF POSITION REGARDING " FEED AND BLEED"

FOR DECAY HEAT REM 0 VAL
,

8 THERE ARE PRESENTLY NO REGULATI0 tis OR OTHER REQUIREMENTS
~

THAT WOULD SPECIFICALLY REQUIRE " FEED AND BLEED" CAPABILITY
,

IN THE DESIGN BASIS OF THE PLANT
-

t GDC3tt SETS FORTH THE REQUIREMENT FOR RESIDUAL HEAT REMOVAL

0 ONE OBJECTIVE OF TASK A 145 IS TO DETERMINE IF SIGNIFICANT
REDUCTION IN RISK DUE TO LOSS OF ALL FEEDWATER CAtl BE ACHIEVED
BY RE9UIRING " FEED AND BLEED" CAPABILITY It! DESIGN BASES

OF PLANTS
,

8 IF SIGNIFICANT SAFETY IMPROVBiENT CAN BE REALIZED, STAFF

WILL CONSIDER METHODS FOR UPGRADING EXISTING PLANTS S0 FEED
AND BLEED CAPABILITY CAN BE ACHIEVED

-

.

E

o

O

e

9
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MOTWITHSTANDING PRESENT POSITION, WE BELIEVE " FEED AND BLEED"

IS DESIRABLE FEATURE AND WE ARE EVALUATING EXISTING CAPABILITIES
AND OPTIMUM OPERATIONAL METHODS,

.

8 NEMO, CHECK O!RR) TO SULLIVAN (RES), DATED APRIL 2, 1981

REQUESTED RES (VIA~SASA PROGRAM) TO EVALUATE DEPRESSURIZATION
'

CAPABILITY OF CE PLANTS WITHOUT PORVs

O EXAMINE PRESSURIZER SPRAY CAPABILITY

I HEG VENT SYSTEM

I IN CEN-114 CE SHOWED LOFW WITH 2 PORVs OPENED AT 10 MINUTES

PRODUC:D ACCEPTABLE RESULTS USING EM MODEL
.

0 'ri PRESENTED ACCEPTABILITY OF FEED AND BLEED FOR SEQUOYAH TO
ACRS PP.EVIOUSLY

,

8 B&W, IN MAY~7,1979 " BLUE BOOK!" SHOWED LOFW WITH EITHER

AFH RESTORATION OR HPI ACTUATION WITHIN 20 MINUTES PRODUCED

ACCEPTABLE RESULTS

I PRESENT DESIGNS DO NOT MEET GENERAL REQUIREMENTS OF A

" SAFETY GRADE" SYSTEM

E.G., B&W PLANTS HAVE ONE PORV (N0 REDUNDANCY)

I DESIGN REQUIREMENTS FOR " FEED AND BLEED" NOT ESTABLISHED,

E.G., DEPRESSURIZATION CAPABILITY.

,

9-
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e EPRI VALVE TESTING PROGRAM EXPECTED TO QUALIFY P.ELIEVING

CAPABILITIES OF SVs AND RVs UNDER SINGLE PHASE LIQUID
AND TWO PHASE FLOW CONDITIONS

.
-

0 THE EXTENT TO WHICH OPERATING PLANTS CAN " FEED AND BLEED"
TODAY EEPENDS ON THE:

I CHAP.GING/HPI CAPACITY

I SHUT 0FF EAT OF PUMPS
8 !!UP.3ER OF SVs AND RVs

8 " FEED AND BLEED" SHOULD BE ACCOMPLISHED AT LOW PRESSURE

'

I GUIDELINES At!D PROCEDURES INSTRUCT OPERATOR ON STEPS TO TAKE

REGARDING WHEN AND HOW TO " FEED AND BLEED"
.

8 TRY TO RESTORE FEEDWATER

0 IF FEEDWATER CANNOT BE RESTORED, START HPIs, OPEN PORVs

i

.

e

O

.

-
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'

NOTE TO: Brian W. Sheron, Chief, Reactor Systems , Branch, DSI

FROM: Mary Ellen Keane, Section A RSB, DSI.

Walt Jensen, Section C. RSB, DSI

SUBJECT: COMPARISON OF WESTINGHOUSE FEED AND BLEED ANALYSIS AND
SEMISCALE S-SR-2

-

Westinghouse performed a plant calculation for conditions similar to those
of the Semiscale test (IP-3 in WCAP-9744). The Westinghouse calculation
kept the core covered while the test resulted in core heat-up.

Analysis Test
W (IP-3) SS.(Trojan / Zion)

,

Full power: 3025 MWt based on 3411W t
PORY Cap: 139 lb/hr/MWt based on 129.2 lb/hr/lfdt*
SI Shutoff: 1470 psi 1500 psi
PORVs Open: 1500 sec after loss of FW Start of Test

.

Conditions at PORV Opening
Power: 2% 2%

Pressure: 2200 psi 2250 psi
Temp: 566 F 533 F

SG Water: 5 ft. (4 min. before dryout) ' empty
Conclusion: Ho core uncovering Core heat up 9 20-30 min.

The following remarks concern difference between the test and the calculation.
|

| 1) The initial conditions in the test and the calculation appear to be
roughly equivalent. The major difference is that in the E analysis, the

|
PORV opened when there was still 5 ft. left in the SG.(four minutes before
SG dryout). Semiscale began with empty Steam Generators. The E. analysis had'

an initial fluid temperature of 566 F while Sem.iscale had a temperature of.

533 F. It is not clear whether this difference is significant. W concluded
that if the operator waited until the SG was empty, the core woulif eventually
be uncovered.-

2) The Westinghouse analysis was for Indian Point 3 which has only low head
HPI whereas the Semiscale ' test was based on Trojan and Zion which have safety grade
cr,argir.g which was considered inoperable. The 'destinchouse report pointed cut
that plants with non safety grade charging are at lower power (3025!'dt) and have
a larcer PORY capacity. Semiscale is based on 3411G't plant.

%'e understand se.iscale had an additional 207 PORV capacity over the reference
nicJ._t ,_Ihi s_shoul thave_pr_nd ded_additicr+ 1 d r~n e e ud uti ~ ad_tr.crea sed

- .. .';.. .... . .. .. , . . . |. . . . . . . ' . . . . . .ECCS flod. ;
|.,, , . ... .. .. .. . . .. ..

. .|. . |
...... .t... ... . .... ;. .. . .....-..:>. .....

. .........,.;...... . . . . ....
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3) The two tests differed in the quality of the PORY discharge. The two RCS
pressure transients are similar. For the WestinS ouse analysis the PORY dis-h
charges subcooled or two-phase fluid for the first 370 seconds of the transient.
The Seraiscale preliminary test data (Figure 9 of North to Tiller letter
August 6,1982) indicates that the subcooled or two phase period lasts for
1000 seconds. The difference may be due to atypicalities in Semiscale pressurizer.

.

4) Although semiscale was stated to be based on flow from non-degraded
ECCS other than inoperable charging, the total ECCS flow out of Sr:raiscale.

was less than that of one ECCS pump for IP-3 based on a scaling factor of
2K4/3411HA. (see attached curve)

5) Semiscale used a constant power level of 2% of initial power throughout
the test. This was about the decay heat ratio as used by Westinghouse at the
time of PORV opening (1500 sec) but at the time of semiscale core heat up
(+1500 sec) a value of 1.65 % should have been used. This is a mismatch in
decay heat ratio of 21%. -

Conclusion: At the time of core uncovery,1500 see after PORY opening,
Semiscale had a 37% higher core power (initial power nis;r.atch plus power
decay mismatch). At that time, the ECCS flow rate was less than the -

W rate by approxi::etely 5%. These conditions probably account for the
.

Eifferences between Semiscale and the Westinghouse analysis.

,
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

'

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD.

o

.

In the Matter of )
-

)
METROPOLITAN EDIS0N COMPANY, ET AL.) Docket No. 50-289

) (Restart)(Three Mile Island, Unit 1) )

CERTIFICATE OF SERVICE

I hereby certify that copies of "NRC STAFF RESPONSE TO APPEAL BOARD ORDER
OF OCTOBER 15, 1982", in the above-captioned proceeding, have been served
on the following by deposit in the United States mail, first class, or, as
indicated by an asterisk, by deposit in the Nuclear Regulatory Commission's
internal mail system, or, as indicated by double asterisks, by hand delivery,
this 25th day of October,1982:

** Gary J. Edles, Chairman Dr. Linda W. Little,

Atomic Safety & Licensing Appeal Administrative Judge'

Board Panel 5000 Hermitage Drive
U.S. Nuclear Regulatory Commission Raleigh, North Carolina 27612
Washington, DC 20555

George F. Trowbridge, Esq.
** Christine N. Kohl Shaw, Pittman, Potts & Trowbridge

Atomic Safety & Licensing Appeal 1800 M Street, NW
Board Panel Washington, DC 20036

U.S. Nuclear Regulatory Commission '

Washintton, DC 20555 Robert Adler, Esq.
505 Executive House

**Dr. John H. Buck P. O. Box 2357
Atomic Safety & Licensing Appeal Harrisburg, PA 17120

Board Panel
U.S. Nuclear Regulatory Commission Honorable Mark Cohen
Washington, DC 20555 512 D-3 Main Capital Building

* Harrisburg, PA 17120* *Ivan W. Smith
Administrative Judge Ms. Marjorie Aamodt

'. Atomic Safety & Licensing Board Panel R.D. #5
U.S. Nuclear Regulatory Commission Coatesville, PA 19320
Washington, DC 20555

Mr. Thomas Gerusky
Dr. Walter H. Jordan Bureau of Radiation Protection
Administrative Judge Dept. of Environmental Resources
881 W. Outer Drive P. O. Box 2063
Dak Ridge, Tennessee 37830 llarrisburg, PA 17120
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Mr. Marvin I. Lewis William S. Jordan, III, Esq.
6504 Bradford Terrace Harmon & Weiss
Philadelphia, PA 19149 1725 I Street, NW

Suite 506.

Mr. C. W. Smyth, Supervisor Washington, DC 20006,

o Licensing TMI-1
Three Mile Island Nuclear Station John Levin, Esq. -

P. O. Box 480 Pennsylvania Public Utilities Comm.-

- Middletown, PA 17057 Box 3265
Harrisburg, PA 17120

Ms. Jane Lee
R.D. 3; Box 3521 Jordan D. Cunningham, Esq.
Etters, PA 17319 Fox, Farr and Cunningham

2320 North 2nd Street
Gail Phelps Harrisburg, PA 17110
ANGRY /TMI PIRC
1037 Maclay Street Louise Bradford
Harrisburg, PA 17103 Three Mile Island Alert

1011 Green Street
Allen R. Carter, Chairman Harrisburg, PA 17102.

Joint Legislative Committee on Energy
Post Office Box 142 ** Ms. Ellyn R. Weiss
Suite 513 Harmon & Weiss
Senate Gressette Building 1725 I Street, NW
Columbia, South Carolina 29202 Suite 506

Washington, DC 20006
Chauncey Kepford
Judith Johnsrud ** Mr. Steven C. Sholly
Environmental Coalition on Nuclear Power Union of Concerned Scientists

; 433 Orlando Avenue 1346 Connecticut Avenue, NW
State College, PA 16801 Dupont Circle Building, Suite 1101

Washington, DC 20036
Gary L. Milhollin, Esq.
4412 Greenwich Parkway, NW Ms. Frieda Berryhill, Chairman
Washington, DC 20007 Coalition for Nuclear Power Plant

Postponement
Mr. Henry D. Hukill 2610 Grendon Drive
Vice President Wilmington, Delaware 19808

,

GPU Nuclear Corporationt

| Post Office Box 480 * Judge Reginald L. Gotchy
Middletown, PA 17057' -

'

Atomic Safety & Licensing
Appeal Board

Michael McBride, Esq. U.S. Nuclear Regulatory Con nission
*

LeBoeuf, Lamb, Leiby & McRae Washington, DC 20555.

Suite 1100
1333 New Hampshire Avenue, NW * Atomic Safety & Licensing
Washington, DC 20036 Appeal Board

U.S. Nuclear Regulatory Conmission
David E. Cole, Esq. Washington, DC 20555
Smith & Smith, P.L.
Riverside Law Center * Atomic Safety & Licensing Board
2931 N. Front Street U.S. Nuclear Regulatory Coninission'

| Harrisburg, PA 17110 Washington, DC 20555
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* Secretary
U.S. Nuclear Regulatory Commission
ATTN: Chief, Docketing & Service Branch
Washington, DC 20555 .

*Dr. Lawrence R. Quarles*
.

* ~ Atomic Safety & Licensing Appeal -

Board Panel,

. U.S. Nuclear Regulatory Commission' *

Washington, DC 20555

: Michael W. Maupin, Esquire
Hunton & Williams
707 East Main Street
P. O. Box 1535
Richmond, VA 23212

.

l -

~
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