UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD

In the Matter of

METROPOLITAN EDISON COMPANY, ET AL. Docket No. 50-289
(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, keactor Systems Branch, Division of Systems
Integration, Office of Nuclear Reactor kegulation. A copy of my
professional qualifications is attached.

2. 1, 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 ac the materials
included with those two board notifications. We have al<o reviewed
"Union of Concerned Scientists' Response To Board Notification
BN-82-93 Concerning Semiscale Tests Of Feed And Bleed And Moticn
That Appeal Board Direct NRC Staff To Provide A1l 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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&. The "rinal 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 tc 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, 19681, from Paul S. Check to Harold R. Sullivan, which is
Attachment 1 to this Affidevit. The Semiscale test (S-SR-2) which is
the subject of BN-8BZ2-93 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 stites "[fleed and bleed, if performed, should be at
a relatively low (Pffrelief valve setpoints pressure)." 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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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.

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 pusition that feed and bleed
capability provides an inherent margin of safety for defense in
depth in the event of loss of all teedwater. (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.
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 $-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.

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 nct 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.

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 TMI-1 is questionable.

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 ai 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 TMI-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.")

Bron ) S

Brian W. Sheron

{ ;[ .
W/:/\fltenﬂv.[eg:e £ VVL\ /

Subscribed and sworn to before me
this 75t day of October, 1982

%%arﬁguéi ic
My Commission expires %I_,W&b




STATEMENT OF PROFESSIONAL QUALIFICATIONS
BRIAN WALTER SHERON

My name 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.i:) 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 Regulatery 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. 1In this capacity, I supervise
the activities of approximately 33 engineers in the areas assigned to the

Branch,



WALTON L. JENSEN, JR.

PROFESSIONAL QUALIFICATIONS

1 am a Senior Nuclear Engineer in the Reactor Systenms Branch ¢f the Nuclear

Feculatery Commission. 1In this pesition 1 am responsible for the technical

stion of the public health and safety aspects of reactor

enzlysis and evalu

SYySTEMS.

From June 167¢ to December 1579, I was assigned to the Eulletins and Grcers

Task Force of the Nuclear Regulatory Cormission. 1 participated in the

preparation of NUREG-0565, “Generic Evaluation cf Small Break Loss-of-Coolant

i
kecident Behavior in Babcock & wilcox Designed 177-FA Cperating Plants."

From 1672 to 1976, I was assigned to the Containment Sysiems Branch of the
NRC/AEC, and from 1976 to 1979, I was assigned to the Analysis Branch of the

NRC. In these positions I was responsible for the development‘and evaluation

of computer programs and technigues to calculate the reactor system and

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

From 1967 to 1972, I was employed by the Babcock and Wilcox Cempany at Lynchburg,

Virginia. There I was lead engineer for the develcpment of loss-of-ccolant

ce-puter programs and the qualification of these progrars by comparison with

CC Y

experimental data,
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From 1963 te 1957, 1 was employed by the Atomic Energy Commission in the
Division of Reactor Licensing. 1 assisted in the safety reviews of large

power reac:cfs, end I led the reviews of several smz) research reactors.

1 received an M.S. cegree in Nuclear Engineering at the Catholic University of

énd a2 B.S. cdegree in Nuclear Engineering at Micsissippi State

n

» g -
America Tn 19¢

University in 1983,
I am & greduzte of the Dak Ridge School for Reactor Technology, 1963-1954.

I am a rzzber of the American Nuclear Society.

)
he zuthor of three scientific papers cealing with the response of BAW

re

I am

reactors to less-of-Coolant Accidents and have authored one scientific paper

dealing with containment analysis.

~n
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M2M0RAOWY FOR:  larold Ru Sullivan, Acting Assistant Director,for HRSR
FROM: Paul S. Check, Assistant Director for Plant Systems, DS!
SUBJECT: SCISCALE TESTING IN SUPPORT OF KRR,

Reference: lemorandup, Bassett to Ross, "Semiscale Testing in Support
of NRR", Dated tiarch 25, 1981

This merozandum §s to acknowledae receipt of your reference menorandum and to
jezntify csome lonoer rance testing nceds for the Semiscale prooran.

Vgstererard to the reference nemeorandun, w2 find the planned testino oroaram
respeaciva to our neads. e wish to complement both yedr staff and the
Comiccale steff ¢t E6RG, Idaho, for continually being responsive to the

i tine ordorities N0 has rlaced on the Se-fscale facilfty. It has

oided us nreatly in understanding accident behavior in RiRs and hes continually
helped us in evaluating licensingy {ssucs.

In a recent meoting with vour staff (¥. Lyon), and the 6545 Semiscale staff,
we (1P0) were asked to identify ang future testing needs so tbat they could
se pronerly factored into longer-term test planning for the fadéiity. At
the rocting, ve informally fdentificd potential arcas for further testing.
The cnclgsurc to this memorandun decupents our testing needs in these areas
in detail.

lle do not have any definfte need date for ita: 2 in the enclosure at this

tine. DPesults from ftem 1, vessel head ventino procedures, would be use-

ful to us in our review of Inadequate Core Cooling Guidelines. For this
reason, we would Bike vou to consfder including such tests as part of the natur
natural circulation/noncondensable gas tests scheduled for later in 6331,

The above requests have been informally discussed with your staff and we
understand they can be factored into the Semiscale test schedule in a
tigly manoer without impact to the progran.

ity staff will remain in €recuent contact with yours to vork out testing
dotails or supply additional guidance on Jdata needs.

Paul S. Check, Zssistint Director
for Plant Systerms
Nivision of Systers Intearation

ok s of e o » : ' ngcY.ncn crT.peC neY.pe
4 . vizn V. Sleooen Udiiial DSI:RSC Uoalh

ARy 2 TIChAameans v~ TOChmase [ o]« Tl AP B
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ENCLOSURE

SEMISCALE TESTING NEEDS

Confirmation of Vessel Head Venting Guidelines

Item I1.B.1 of the TMI Action Plan recuires the installation of vents

in the reactor vessel head and rezctor 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 usece guidelines have recently been submitted by both 'lestinghouse

and Ceobustion Engineering.
g

o

\'le request that RES first explore the feasibility of using the Semiscale
facility to help confirm the acceptability of the submitted cuidelines.
If the results of the feasibility study are positive, we would like a
series of tests scheduled in which the submitted cuidelines will be

evaluated for technical adequacy.

System Depressurization with Auxiliary Pressurizer Spray

Pecent plants with !\SSSs designed by Combustion Engineering do not have
rover Operated Relief Valves (FORVs). Moreover, the High Pressure Injection
(HPI1) pumps have a shut off head of between 1250 and 1350 psi. Thus,

rORVs are not available to depressurize the prinary system to below the

HPI shutoff head for Safety Injection in the event of a loss of secondary
*eat sink. A recent license epplicant (S2n Onofre 2 znd 3) s*zted that
cpressurization could be accopiished with auniliary pressurizer sprey

-

hich cc-2s Trom the charging p.p discherae.
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The capability of the auxiliary spray to depressurize the system in a

timely renner 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

verificaetion and quantification of this capability.

Specifically, we vould 1ike a test series in which the time of auxiliary
spray actuation after loss of all fesduwater is varied. We are particularly
interested in (2) activation prior to SG dryout, (b) activation with curing
the 1.:ter solid phase of the event, and (c) activation with high primaﬁy

systen stzam void (mixture level below hot legs).

The purpose of this test series would be to determine the ability of
cuxiliary spray to depressurize the primary system through verification
of present analysis codes. Ve would specifically like a pretest
prediction performed not only with RELAPS but with RELAP4/MOD7 in order
to deternine the degree to which potential non-equilibrium behavior

Gitects cquiliLiiiun code previciions.

UHI SBLOCA TESTS

Pecent information indicates that the worst case small break LOCA for a
UHI plant is a 57 to €% break in the cold leg. We would like Semiscale
test data to assist in our evaluation of this case. It would also be

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

: “m e - Sean) ~ e - = 4 ~ R AT N T ~ - ~
néerstand Semiscele tests for thise cases can be provided és rart of
s = e A o i bha = a0 - e Sl o
nt srall breek test series, ond that thev can be conducted by
. -3 , i A - in o Sl Wawvic L Can St oLk Py X o
lengihering the test program by eprrovimately three veeks with no change

nding.



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINSTON, D. C. 20858

MAR 3 1 m@1

MEMCRANCUM FOR: Karl Kniel, Chief
Generic Issues 3ranch, 0S7T

FROM: 8rian W4. Sheron, Section Leader
Sectien A, Reactor Systems 3ranch, DSI
THRY: Themis . Speis, Chieg (T
Reactor Systems Sranch,v0SI
SUBJECT: STATUS OF FEED AND BLEZD FCR ZMERGENCY DECAY

HEAT REMOVAL

Per mv ciscussicns with A, Marchese of your staff, I am providing vou
~ith 2 statys summary of feed and bleed as an emergency means of decay
"e t remgval. This summary is provided in the enciosure and is intended

or your see'in developing the overall action plan for USI A-45, Jecay
“eat Removal Reifability. The status summary considers the present
capapility of all operating plants to remcve decay heat by feed and

bleed, It alsoc addresses the relative risk reduction potential associated
with a feed and bleed capability. The gereral conclusions reached are
that:

nd bleed, 1f performed, should be at a relatively

ed 2
(Pec relief valve setpoints) pressure.

-
—

e
oW

¢ Feed and Dleed capability can be accemplished in all PWRs
if a sufficient capability to depressurize the plant is
available. For some plants, this would prcbably require
additicnal PCRY capacity.

o The crobability of loss of all feedwater due to loss of all
ac power is an uncertain but finite fraction of the total
orobatility of losing all fzedwater due to all causes. The
ic cower-cdecendence of feed and blesd makes the overall risk
redycticn cuestionable. This is because the risk gominant
secuencas resuls from a loss of all ac power. Thys, feed and
2leed will not improve risk deminant sequences. =cwever,
substantial improvement in atsqr.nc core cocoling might &
reaiized with feed and 2leed.

ATTACHMENT 2
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Karl Knie!l -

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

[¥ you have any further guestions, please contact me.

,’EEZ““- “J 554;4-~—

8rian W. Sheron, Section Leader
Section A, Reactor Systems 3ranch
Division of Systems Integration

Encliosure:

Status Summary of Feed
and Bleed Capability in
2wRs

cc: w/enclosure
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Enclosure
STATUS SUMMARY OF FEED AND BLEED CAPABILITY IN PWRS

1.0 INTRODUCTICN

The feed and bleed process refers to direct removal of decay heat from

+he primary system ytilizing the high pressure injection system and the
pressure relief system. The use of this process for decay heat removal

ig not a oreferred method but rather an emergency method when the secondary
neat removal path is not available (i.e., nO main or auxiliary feedwater
available).

The capability 0 successfully feed anc bleed the primary system in
order to remove decay heat varies among not only the °WR vendors, but
among the various plants designed by tre same vendor. This is described
in more detail in the f01lowing sections.

2.0 BASIC REQUIREMENTS

Yotwithstanding certain constraints and limitations of feed and bleed
«nich will be discussed later, the two basic requiremenis needed to feed
and hleed are (1) availability of AC power and (2) the capability to
establish a system pressure which will support feed and bleed.

-he first requirement, availability of electric power, is an obvious
requirement since oumped flow is required, and all HP! pumps have

elecsric drives. For some plants, electric power to operate certain

valves is also necessary. The capability to meet +ne second regquirement,

o establish a system pressure shich #ill support feed and Sleed, is
slant-specific and requires further iigcussion regarcing plant capabilities.

- A e; Abi® Aanantt TTIES
RS “LAN .Hp“Bu..Ang

38 alanss of the 177FA vayered-i0op design have nigh pressure

{ $ . ' - < 24 s
in<ec=ion pumps [wnich do "GCud s.cyty" as the chargzing Jumds
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inventory control) with shutoff heads between 2700 and 3000 psi.
One plant, Davis Besse 1, which is of the raised-1oop design, has
separate charging and WPI pumps. The HPI pumps have 2 shutoff

head of 4000 ft, or about 1500 psi, while the charging pumps have 2
shutoff head of 5300 ft, or 2600 psi.

A11 of the 3&W plants have one PORV and two safety valves. The set
sressure on tne safety valves is 2500 psig and the set pressure on
+he PORYs is 2255 osig.

for all 28w nlants, except Davis-Besse 1, the HPI pumps have the
capability t2 inject coolant and discharge it through either the
202ys or the safety valves. An estimate of the flow reguirements
is about 7 gpom/MWth (based on converting subccoled (~80°F) water t0
steam at about 2500 psi). The HPI capability in 8&W plants 1s
around 250 to 300 gpm per pump at 2500 psi. Therefore, the #PI
oumps can remove all of the core decay heat within a few minutes
fter shutdown.

3.2 Ct-Designed Plants

A1l CE plants presently licensed, except for ANO-2 have two PORVs.
ANG-2 2nd San Onofre 2 and 3 (NTOL) 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 psi. CI plants have either two or three safety valves, with a
setpoint of about 2485 psi. '

A11 CE plants, except for Maine Yankee, have 4P! pumps with shutoff
heads Setween about 1250 and 1350 psig. Maine Yankee has 2n 4Pl

shusaée mead of 2471 psi. From these values, 1t can De seen that

“ e~

‘e

-~

no CZ 2%ants have the capability for f2ed 2nd

o

aich Jressure,
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4Pl €low for Zecay
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heat removal. while Maine Yankee nas the capability to pump
against (and open) the PORV (but not the safety valve), the flow
would most likely be insyfficient %o cocl the core.

*n order for CE nlants to feed and bleed, the primary system must
»e depressurized. Since the need %0 feed and bleed was Sased on
1osing 211 feedwater, depressurization can only be accomplished Dy
»Towdown Or condensation of primary stezm. Condensation of primary
¢+2am could be accomplished Dy auxiliary spray to the pressurizer.
yo 2nalyses have been performed yet on tne gffecziveness of this
depressurization methed, so 1ts capabilities are not known. 3lowdown
a4 +he primary system ysing the °ORYVs (for those plants wnich have
them) is questionable. In CEN-114, CE evaluated the ability to
recover the plant after a loss of all feedwater. ~heir conclusions
were that the system could be recovered without fuel damage if
either (1) auxiliary foedwater was restored within one hour, or (2)
roth PORVsS were opened within 10 minutes after the initiation of
the event. For the latter, the PCT was predicted to be 2040°F.

The capability to depressurize using the PORVs is questionable
pecause of the uncertainty in the critical discharge from the
valve, particularly in sne two-phase regime. Data from the EPRI
srogram will hopefully shed light on this.

1.2 We :inghouse-Desioned Plants

“nere are 25 westinghouse-designed plants that were in operaticn 2t
the time of the tv1.2 accident. Of the 25 plants, 17 have 3 safety
valves and 8 have 2 safety valves. A1l of the plants have 2 "0RVs
axcent for Zeaver valley 1 and 3. C. Cook 1 & 2 which have 3 °0RVs,
and “ankee Rowe «hich nas one “CRY. “we 20RY setocints vary hetween
2120 »si and 2400 2si, with the maigrity at 2338 ost. The safety

: E
(a ve setpoints vary we+ween 2360 osi 2nc 2800 281, wiih O =asiority

.- om- - “-ae .
;o= 3% 2485 ps).
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" Thirteen of the plants have HPI pumps with shutoff heads above the
safety valve setpoints. However, the shutoff heads are usually
within a few hundred psi of the safety valve setpoint and continuous
operation at the safety valve setpoints could ocssibly damage the
pumps due %o insufficient internal cooling flow. The remaining
twelve plants have low shutoff heads, typically around 1500 psi.

In general, Westinghouse designed plants must cepressurize using

tne °CRYs or auxiliary pressurizer scray in orcer to effectively

feed anc >leed. Those plants with 3 P0RVs will be able to depressurize
more reacily than those with one or two PCRVs. Likewise, slants

with nigh head HPl pumps can more readily inject coolant than

"

plants with lTow head HPI pumps.

vestinghouse presented an evaluation of bleed and feed capability

in Westinghouse plants at the Sequoyah ACRS Subcommittee meeting on
June 2, 1980(’). These analyses looked at a 2411 MWt plant (similar
to Sequoyah) and concluded if the PORVs were cpened and kept open on
or Sefore 3000 seconds [approximately the SG dryout time), and the
€1 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 clcse normally at the setpoint. HPI was started and
left on. The results indicated a net mass loss from the system,

but substantially increased (beyond 104 sec), the time available

for operater action.

3.4 2lant Capability Summary

"he capabilities of present vender zesigns to successfully remove

decay heat Sy “eed and bleed is sur—arized in Tabie 1. Plant.
speci®ic daza related to fees and Dleed capability in each orer2ting
- - - - - -~ -

>R {5 sroviced in Tables 2, 3, 3anc & anc “Y®"%iacen from references



3.0 QTHER CONSIDERATIONS

Tecay heat removal by coolant addition using HPI and removal using the
safety valves (or 50RYs in a normal moce) will result in 2 repressurization
9f tne primary system. As the decay heat subsides, the primary system

4117 cool down.

“igh pressure and low temperatuyre in the primary system, and narticularly
-ne vessel, may sroduce unaccentable conditicns regarding thermal snock.
-“aig¢ concern has 2een oreviously identified and is being addressed in
ceem 11.K.2.13 of WREG-0737"%".

vorecver, :he sestinghouse analysis presented in reference 1 indicates
+nat long-term feed and bleed at high pressure resylts in a net inventory
loss and is not considered a stable mode of cperation.

The above two considerations indicate that feed and bleed should preferadly
re performed at low pressures and therefore require a system depressurization
capability. As was seen ¢rom the CE analyses in cen-114, the existence

of SORYs does not mean an adequate deoressurization capability exists.

In the CE case, the operators would se faced with making 2 decision

within 10 minutes of either blowing down the plant using the °QRVs, or
waiting and hoping feedwater would te restorad within 30 %0 80 minutes.

5.0 RECCMMENDED CRITERIA

In the event feed and sleed is considered 2 viable and desirable method
of emergency decay heat removal, it is recommended zhat the system be
cacable of depressurizing to selow the shutoff level of the HPI pumps
within a siven zeriod of time. This time should e established sased on

-ne “pllowing criteria:
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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) 5iven the amount of time between the initiation of a loss of all
“eedwater and the time at which the PORVs must be opened [from #)
above), the system should be capable of being depressurized to
celow the HPI pump shutoff head, and the HP! pumps should be capable
of injecting sufficfent coolant to prevent core uncovery.

Jequirements regarding the degree o which equipment needed for feed and
tleed snould meet safety grade requirements (particularly the S0RVs)
w0uld need %0 be established.

Although a detailed review has not been terformed, it appears from the
information in Tables 2, 3, and 4 that ail PWRs can remove decay heat

under emergency conditions using feed and bleec if they have the capability
to depressurize. This can be accomplisniJ with additional PORV capacity.
The caoability to either increase cresent PORV relieving capability or

add PORV relieving capability may be difficultif not impossible om plants
alreacdy 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 De addressed is the relative benefit (or cdecrease in risk)
that would be realized by a feed and hleed capability. ONne “actor in
this consideration is that feed and bleed reguires eleciric power %0
coerate. Thus, it is necessary %0 ook at the relative Zecrease in
~igk that ‘eed and bleed could orovide. at 3arancwsky ¢f 2ES srovided

-

gglimates “or the sequences sf intsrest, an¢ 2re sncwn ‘n Tadbie S.

e
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As -can be seen, the probability of loss of all feedwater due t0 loss of
all AC power is most 1ikely in the range of a few to a few tens of
sercent 0f the <otal probability of losing all feedwater. However,
Baranowsky estimates that the risk from the loss of feedwater due 10
loss of all AC seguences is pernaps 2 to 200 times greater than the loss
of al] feedwater seauence (AC power still availaple).

-nig is because the AC power availapility would allow containment heat
removal capability. The loss of all AC case would Jltimately result i
contzinment failure due 10 lack of containment heat removal.

SUMMARY

The following points summarize feed and bleed status today:

e Most PWRs do not have high pressure feed and bleed capability.
Moreover, high pressure £2ed and bleed is not recommenced due tO
vessel structural consideration. Feed and bleed should de performed
at lower oressures.

¢ !n order %0 effectively feed and hleed at lower pressures, 2
depressurization capability is needed. Perhaps about half of the
operating PWRs have 2 sufficient depressuri:ation capability.

o A sufficient depressurizing capability can most readily be attained by
increasing the PORV capacity on plants which already have PORVs. The
zeasibility of increasing o0RY capacity or ins+alling °QRVs on plants
-nat oresently o not haye 20RVs would have 20 be investigated. Other
wethods of decressurizing, such as with auxiliary pressurizer spray,

require further analys’s.

- )1 . < - - - - b A1)
e “ne relative risk recuction A&s snt se acnisved Dy 2CQTtioné ZORY
-3nacisy ‘s finite, dut afghiy Jrcer+2in 2t Inis TTTE. he 2SS
af again sazi=icnal PRV capecics NCU G 1ave 0 oe we ghtad aga nst

s -ore axacs estimate of risk recucticon.
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TABLE 1
GENLCRAL CAPABILITY OF PRESENT PWR DESIGNS TO FEED AND BLELD

Al vlants (excent Davis Besse 1) can feed and bleed at high pressure (P’psv)‘ Capability

to depressurize uncertain and needs further evaluation.

No capability to feed and bleed at high pressure. Plants with PORVs have questionable
capability Lo depressurize adequately. Plants without PORVs must rely on auxiliary
pressurizer spray Lo depressurize. This capability presently unknown.

No capability for extended high pressure feed and bleed. Pump damage potential. Plants
with 3 PORVs capable of depressurizing. Plants with 2 PORVs need furlher evaluation.
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TABLE 2

N&W PLANT DATA RELATED TO FEED AND BLEED CAPABILITY

TMI-2
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TAGLE 4
WESTINGIIOUSE PLANT DATA RELATED T0 FEED AND BLEED CAPABILITY

(FROM NUREG 0611)

HP1 PUMP CHARACTFRISTICS

38-20721
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TABLE 5

robability Estimates®

Loss of Offsite Power 0.2 Failure of tmergency AC IO°2 - IO°‘
lPecovery of Offsite Power 0.5 Failure of AFW w/o AC 5x|n'2 - 10’3
Luss of MW 0.3 . Failure of AFW 1073 - sx107®

Recovery of MEW (1/2-1 hr) 0.1

Sequence Probabilities*

(Loss of OFfsite Power) X (Loss of Emergency AC) X (Loss of AIH) = & x 10°° - 10

(Loss of Main Feedwater) X (Loss of AFW) = 3 x IO" - 1.5 x 10_5

*Informally protided by P. Baranowsky, RES



PAESENT STAFF POSITION REGARDING “FEED AND BLEED”
FOR DECAY HEAT REMOVAL

THERE ARE PRESENTLY NO REGULATIONS OR OTHER REQUIREMENTS
THAT WOULD SPECIFICALLY REQUIRE "FEED AND BLEED" CAPABILITY
IM THE DESIGN BASIS OF THE PLANT

ANC34 SETS FORTH THE REQUIREMENT FOR RESIDUAL HEAT REMOVAL

ONE QBJECTIVE OF TASK A-45 IS TO DETERMINE IF SIGHIFICANT
OEDUCTION IN RISK DUE TO LOSS CF ALL FEEDWATER CAN BE ACHIEVED
RY PEAUIRING "FEED AND BLEED” CAPABILITY IN DESIGN BASES

OF PLANTS

IF SIGNIFICANT SAFETY IMPROVEMENT CAN 2E REALIZED, STAFF
WILL CONSIDER METHODS FOR UPGRADING EXISTING PLANTS SO FEED
AND 3LEED CAPABILITY CAN ZE ACHIEVED



NITHITHSTANDING PRESENT POSITION, WE BELIEVE "FEED AND BLEED”

IS DESIRABLE FEATURE AND WE ARE EVALUATIMG EXISTIMG CAPABILITIES

AND OPTIMUM OPERATIONAL METHODS.

0 MEM0, CHECK (MRR) TO SULLIVAN (RES), DATED APRIL 2, 1981
REQUESTED RES (VIA SASA PROGRAM) TO EVALUATE PEPRESSURIZATION
CAPARILITY OF CE PLANTS WITHOUT PORVs

® EXAMINE PRESSURIZER SPRAY CAPABILITY
0 HEAD VENT SYSTEM

0 I CEN-114 CE SHOWED LOFW WITH 2 PQRVs NPENED AT 10 MINUTES
~FQDUC ACCEPTABLE RESULTS USING EM MODEL

@ i PPESENTED ACCEPTABILITY OF FEED AND BLEET FOR SEGUOYAH TO
ACRS PREVIOUSLY

8 Se&¥, IN MAY 7, 1979 "BLUE BOOK,” SHOWED LOFW WITH EITHER
AFY RESTCRATION OR HPI ACTUATION WITHIN 20 “INUTES PRODUCED
ACCZPTABLE RESULTS

0 PRESENT DESIGMS DO NOT MEET GENERAL REQUIREMENTS CF A
"SAFETY GRAZE" SYSTEM

E.5., B&W PLANTS HAVE ONE PORV (MO REDUNDARCY)
8 DESIGN REQUIREMENTS FCR “FEED AND BLEED" NOT ESTABLISHED

E.G,, DEPRESSURIZATION CAPABILITY



EPRI VALVE TESTING PROGRAM EXPECTED TO QUALIFY PELIEVING
CAPABILITIES OF SVs AND RVs UNCER SINGLE PHASE LIQUID
AND TNO PHASE FLOW CONDITIONS

T4E EXTENT TC WHICH OPERATING PLANTS CAN "FEED AND BLEED”
TODAY CEPENDS ON THE:

¢ CHAPGING/HPT CAPACITY
8 SHUTCFF HEAT CF PUMPS
# "UMRBER OF SVs AND RVs
“FEED AND BLEED” SHOULD BE ACCOMPLISHED AT LOW PRESSURE

GUIDELINES AND PROCEDURES INSTRUCT OPERATOR ON STEPS TO TAKE
REGARCING WHEM AND HOW TO "FEED AND BLEED”

¢ T2Y T0 RESTORE FEEDWATER

@ IF FEECWATER CANNOT BE RESTOREDR, START HPIs, OPEN PORVs
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NOTE TO: Brian W. Sheron, Chief, Reactor Systems Branch, DSI

FROM: Mary Ellen Keane, Section A, RSB, DSI
KWalt Jensen, Section C, RSB, DST

SUBJECT: COMPARISON OF WESTINGHOUSE FEED AKD 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 Jest
W fr.LSTP- $S [Trojan/Zion)
full power: 3025 MWt based on 3411Mdt
PORY Cap: 139 1b/hr/Mit based on 129.2 1b/hr/Mdt*
SI1 Shutoff: 1470 psi 1500 psi
PORVs Open: 1500 sec after loss of FK Start of Test
Conditions at PORV Opening
Power: el ' 4
Pressure: 2200 psi 2250 psi
Temp: 566 F 533 F
$G Water: 5 ft. (4 min. before dryout) empty
Conclusion: No core uncovering Core heat up @ 20-30 min.

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

1) The initial conditfons in the test and the calculation appear to be
roughly equivalent. The major difference is that in the W analysis, the
PORYV opened when there was stfll 5 ft. Teft in the SG (four minutes before
SG dryout). Semiscale began with empty Steanm Generators. The W analysis had
an initial fluid temperature of 566 F while Semiscale had a temperature of
532 F. It 1s not clear whether this difference is significant. W concluded
that {f the operator waited untfi the SG was empty, the core would eventually
be uncovered.

2) The Westinghouse analysis was for Indian Point 3 which has only low head
hP1 whereas the Semfscale test was based on Trojen and Zion which have sefety grace
cnaraing which was considered inoperable. The Westinghouse report pointed cut

AES TN

that plants with non safety crade charging 2re at lower pover (30251%t) and have
¢ lerger PORV capacity. Sesiscale is basec on 341110t plant.

*.Je uncerstand senfscale had an additional 207 PORV cepacity over the reference
__ plest, This_should have provided additionzl de-ressuyrizaticn and dncreased —
ECCS flovw, '



8. Sheron

SEP 07 1982

3) The two tests differed in the quality of the PORV discharge. The two RCS
pressure transfents are simflar.
charges subcooled or two-phase fluid for the first 370 seconds of the transient.
The Semiscale preliminary test data (Figure 9 of North to Tiller letter

August 0, 1982) fndicates that the subcooled or two phase period lasts for

1000 seconds.

For the Westinchouse analysis the PORV dis-

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 Semiscale
was less than that of one ECCS pump for IP-3 based on 2 scaling factor of

2144 /361 1M4.

(see attached curve)

5) Semiscale used a constant power level of 2% of initiz] power throughout

the test.

This was about the decay heat ratio as used by Westinghouse at the

time of PORY 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 ratfo of Z21%. !

Conclusion:

At the time of core uncovery, 1500 sec after PORY opening,

Semiscale had a 37% higher core power (initial power mismatch plus power

decay riismatch).

W rate by approximetely 5%.

differences between Semiscazle and the Westinghouse analysis.

cc: W. Lyon
T. Marsh

W. Hodges

Distribution
Central File
RSB R/F
RSB S/F:
MKeane R/F
Wlensen R/F
GMazetis
NLauben
Mreane

RUSNSET

Westinghouse

Original signed by:

At that time, the ECCS flow rate was less than the
These conditions probably account for the

Mary Ellen Keane, Section A, RSB

Orisinalsisnodej

walt Jensen, Section C, RSB
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISCSION

BEFORE THE ATOMIC SAFETY AND LICENSING APPEAL BOARD

In the Matter of ;

METROPOLITAN EDISON 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 deppsit 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 Reguiatory Commission
Washintton, DC 20555 Robert Adler, Esq.
505 Executive House
**Dr. John H. Buck P. 0. 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

Harrisbura, 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. 0. Box 2063

Oak Ridge, Tennessee 37830 Harrisburg, PA 17120



Mr. Marvin 1. Lewis
6504 Bradford Terrace
Philadelphia, PA 19149

Mr. C. W. Smyth, Supervisor
Licensing TMI-1

Three Mile Island Nuclear Station
P. 0. Box 480

Middletown, PA 17057

Ms. Jane Lee
R.D. 3; Box 3521
Etters, PA 17319

Gail Phelps

ANGRY/TMI PIRC

1037 Maclay Street
Harrisburg, PA 17103

Allen R, Carter, Chairman

Joint Leg1s]at1ve Committee on Energy
Post Office Box 142

Suite 513

Senate Gressette Building
Columbia, South Carolina 29202

Chauncey Kepford

Judith Johnsrud

Environmental Coalition on Nuclear Power
433 Orlando Avenue

State College, PA 16801

Gary L. Milhollin, Esq.
4412 Greenwich Parkway, NW
Washington, DC 20007

Mr. Henry D. Hukill
Vice President

GPU Nuclear Corporation
Post Office Box 480
Middletown, PA 17057

Michael McBride, Esq.
LeBoeuf, Lamb, Leiby & McRae
Suite 1100

1333 New Hampshire Avenue, NW
Washington, DC 20036

David E. Cole, Esq.
Smith & Smith, P.L.
Riverside Law Center
2931 N. Front Street
Harrisburg, PA 17110

* %

* ok

William S. Jordan,
Harmon & Weiss
1725 1 Street, NW
Suite 506
Washington, DC 20006

111, Esq.

John Levin, Esq.
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