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UNITED STATES OF AMERICA 00ckeren
NUCLEAR REGULATORY COMMISSION
b4 Fﬂ7,
BEFORE THE COMMISSION 4 A9 52

In the Matter of

Docket No. 50-289
(Restart)

METROPOLITAN EDISON COMPANY

(Three Mile Island Nuclear
Station, Unit No. 1)

LICENSEE'S COMMENTS ON PROPOSED
SOLUTION TO THE MAIN STEAM
LINE RUPTURE DETECTLION 5:STEM

In its Order of J:nuary 27, 1984 (unp:hlished) ir th's
proceeding, the Commission identified the issues ou wnich
it had decided to take review of ALAB-729, 17 M.R.C. 814
(1983). One of those issues is ". . . whether the Liceusing
Board er.ed in delegating to staff responsibility for approving
licensee's sclution to the main steam line rupture detection
system problem." Order at 3. Noting that Licensee has
already submitted its proposed solution to the Staff, which
approved it, the Commission provided the opportunity to the
parties to comment, within twenty days from the date of the
Order, on the adequacy of that proposed solution. 1Id.

The Appeal Board imposed the condition that "Licensee
shall submit to the Commission prior to restart a proposed
long-term solution to the steam generator bypass logic
problem." ALAB-729, 17 N.R.C. at 895 (1983). 1In response
to that holding, Licensee filed its proposed solution with
the Commission on June 29, 1983. (For convenience, a copy
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE COMMISSION

In the Matter of

Docket No. 50-289
{Restart)

METROPCLITAN EDISON COMPANY

(Three Mile Island Nuclear
Station, Unit No. 1)

- — N — -

CERTIFICATE OF SERVICE

I hereby certify that copies of "Licensee's Comments on
Proposed Solution to the Main Steam Line Rupture Detection
System" with at.tachment were served this 16th day of February,
1984, by deposit in the 11.S. mail, first class, postage prepaid,

upon the partiecs on the attached Service List.

There A L,

Thomas A. Baxter, P.
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June 29, 1983
ATTACHMENT

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE COMMISSION

In the Matter of

METROPOLITAN EDISON COMPANY Docket No. 50-289
(Restart)

(Three Mile Island Nuclear

Station, Unit No. 1)

LICENSEE'S PROPOSAL IN RESPONSE TO
ALAB-729, CONDITICN NO. 5

Tn its decision on design issues, the Atomic Safety and

Licensing Appeal Board imposed the following conditicn:

Licensee shall submit to the Commission
prior to restart a proposed long-term
solution to the steam generator bypass
logic problem. See pp. 163-64, supra.

ALAB-729, 17 N.R.C. , slip op. at 176 (May 26, 1983).
Licensee herein submits its proposal in response to Condi

No. S5 of the Appeal Board's decisicn.

The Licensing Board Decision

reliability of the emergency feedwater | system
at was the subject of extensive inquiry through Licensing
1/
Board Question No. 6. See LBP-8l~-
(1981). One of the Licensing Board's concerns was

vertent isclation of feedwater by steam

o B
Therefore, the

- < ™™g -
raised EIW u---;y
Lizensing nowever,

!
sed finding




ale

. . . that prior to restart, the Licensee propose 
for staff approval, a long-term solution to the
steam generator bypass logic problem for imple-
mentation as socn as possible after restarct.
Prior to restart, the Staff shall certify to
the Commission that the Licensee has made
reasonable progress in initiating its program
for the long-term solution.

Id. at 1374 (9 1064).

In response to the Licensing Board condition, Licensee
submitted to the Staff on August 2, 1982, a description of
the modifications made to the Main St2am Line Rupture Detection
System ("MSLRDS") and tc the EFW System in order to prevent
an inadvertent isolation of feedwater flow to the steam
generators. See Attachment A hereto. In short, Licensee's
propesed solution was to add cavitating venturis to the EFW
System and to delete the MSLRDS signal to the EFW system.

The Staff has reviewed Licensee's proposal and, on
November 10, 1982, issued a Safety Evaluation finding that
the proposed modification is acceptable and satisfies the

Licensing Board condition. See Attachment B hereto.

The Appeal Board Decision

Condition No. 5 of ALAB-729, quoted above, appears to
repeat the Licensing Board condition that Licensee propose
a long-term solution to the steam generator bypass logic
problem, but requires that Licensee submit its proposal
to the Commission rather than to the Staff. See ALAB-729,
slip op. at 162-164. Licensee hereby submits its proposed

long-term solution, previously reviewed and approved by the



.

r

he Commission and requests that the Commission affirm

the Staff's finding that
2/
been satisfied.

(r
e 3
(1

Licensing Becard's condition has

while the condition imposed by the Appeal Board only
requires Commission, rather than Staff, review of Licensee's
propcsal. elsswhere in its decisior the Appeal Board "recommends"”
that prior to acceptance of Licensee's proposal, the potential
for containment overpressurization as a result of MSLRDS
failure be evaluated. ALAB-729, slip op. at 36, n.59. OfF
course, Licensee's proposal addresses this concern with
respect to emergency feedwater isolation. The Appeal Board
raises for the first time, however, its concern for over
pressurization of containment if the MSLRDS fails to
isolate main feedwater during a steam line break accident.
Id. This concern is clearly urrelated to the Licensing
Beard's concern for inadvertent rfeedwater isolation, and

3/

goes beyond the scope of the proceeding.- Accordingly,
the Appeal Board's recommendation snould be left for Staff

4/
consideration outside of the restart proceeding and

2/ In response to an exception by UCS challenging the Licensing
Board's delegation to the Staff of responsibility to review
Licensee's proposal and certify reascnable progress to the
Commission, Licensee argued that the Staff's assigned task
here was fully consistent with its designated role in the
certification process established in the Commission's August
9, 1979 Order and Notice of Hearing. See Licensze's Brief

in Opposition to the Exceptions of Other Parties to the Atomic
Safety and Licensing Board's Partial Initial Decision on

Plant Design and Procedures, Separation, and Emergency Plan-
ning Issues, at 116-119 (May 10, 1982).

3/ The Appeal Board recognized that a main steam line break
accident is outside its purview. ALAB-729, slip op. at 88.
4, For example, Licensee's probabilistic risk assessment
for TMI-1l would provide an appropriate means for evaluating
the scenario posed by the Appeal Bcard




show.ld not be a consideration

the TMI-1 license.

Licensee has : in fact already implemented,

“h e

a solution to the concern r ocard

Pursuant to the Appeal Board's condition, Licensee submits
its proposal, already approved by the Staff, to the
The Appeal Board's new recommendaticn for a further
of the potential for containment overpressurization

-

main steam line break accident should not be a condition of

- -

restaretc.

Respectfully submitted,

SHAW, PITTMAN, POTTS & T

Thnn A Ln T

George F. Trowbridge, P.C.
Thomas A. Baxter, P.C.

Counsel for Licensee

1800 M Street, N.W.
wWwashington, D.C. 20036

(202) 822-1090

Dated: June 29, 1983




GPU Nuciesr
P.O. Box 487
Miggletown. Pennsyivania
717-944-782"

-

wrter's Direct Dial Numbper:

August 2, 1982

211-82-133

£fice of Nuclear Reactor Regulaticm
Actn: Jobm F. Stolz

Operating Reactors Branch No. 4
Division cf Licensing

U.S. Nuclear Regulatory Commission
Washington, D.C. 20535

Deaar Six:

Thiee Mile Island Nuclear Statiom, Unic 1 (TXI-1)
Operating License No. DPR-350
Docker No. 50-289
Main Steamline Rupture Detecticn System Design Changes

In its Partial Inicial Decision (PID) on design (See PID 1060-1064) the
Atomic Safecy and Licensing Board (ASL3) required that GPUN iavestigate
design changes o the Main Steamline Rupture Detection System (MSLRDS) .
The changes are to prevent umnecs:ssary isclacion of feedwater under single
failure conditions. A description and evaluation of the changes to the
MSLRDS is atcached. This is submitted for NRC approval as requested by
the ASI3 (PID 1064).

HDE:CWS:vi<
Attachment

ece: R. C. Haynes
R. Jacobs




Main Steamline Rupture Dets2ction Svstex Design Caanges

I. INTRODUCTION

The Main Steamline Rupture Detection System (MSLRDS) is actuated on low steam
generator pressure (below approximately 600 psig) and autcmatically closes the
Emergency Feedwater (EFW) and Main Feedwater (MFW) cocautrol valves to isclate
feed flow to the depressurized steam generator. If subsequently pressure rises
&bove 600 psig ia a stesm gemerator the EFW associated with that steam generator
ir restored. This MSLRDS action prevents overpressurization of comtaimment Zrcz
steamline brTeaks in comtaimment. The ASLE was comcermed that the MSLIDS would
block all feedwater, including EFW, to the steax gener=tors iu certaia scemartios
vhen it should not be blocked.

II. SCLUTION

The proposed soluticm to the above concern coasists of_the addizicz of cavizzszin:
venturis and the delezion of the MSLRDS signal tc the IzergencT reedwater Svstecm.
Low OTSG pressure wvhich actuates the MSLEDS, cac result Irom either 2 severe
overcooling or a2 main steamline break event. The original cdesign reguired coera:
action to bypass MSLEDS to prevent 2 loss of heat siznk if 3 low OTSC sressuTe
condizion developed and single failure then blocked ZFw. The additzict o che
cavitating venturis to the EFW System and vemoval of the MSLRDS Ircm the =W
valves eliminates operator action to provide EFW to the intac:t OTSC iz the even:
of a single fallure. Since the venturis also limit EFW Ilow, the MSLIDS is ¢

longer required for EFVW and need not be up graded to safecy grade (FIZ 1037a) sic
it is eliminated.

III.  SAFETY EVALUATION

Deletion of the MSLRDS from the ETW valves does not affect any of the TSAX accep:
eriterii. The basis for this judgment is as follows:

The MSLRDS was installed to preveat overpressurization of the somtaizme=n: due
a Main Streamling Bzxpak (MSIE). Removal of the MSIRDS from the ZFW valves will
saks TMI-]l feedwater isclacion fumcsziocnally the same as TMI-I iz i:s responsa
a MSI3. The TMI-2 MS13 analysis wvas reviewed ané approves by the XRC (See TV
FSAR, Chsp. 13, Appcnd..x B). The DMI-2 snalrsis is boumding for NT-L feor =h
tollwﬂ.n; reasons

a) The T™I-l venturis limic cotal flow to & lower Ilow rate

than the T™I-2 venturis (1150 GPM ws. 1230 G™), and

b) TMI-l camnot have a double OTSGC blowdown iz comtainment
(limising pressurization accident for TMI-2) because the

mais steam isolarion valves are stop check valves for TMI-L.

Delecicn of the MSLRDS from the IFW valves does nct increase the >Tod-

abilisy of occcurrence of a steamline breax accicen:t. The comseguexnces
of che accidez:, as analyzed iz the TI-2 TSAR have =not Deel Increlsed,

"ATTACHMENT .



Reacsor Building overpressurization does Dot cccur amc tle required hea: remcval
capabilicy to prevent fuel damage is provided. Specifically, fuel damage will
not result, off-site doses will not be increased, amnc steam generator tube
integricy will not be compromised. The comclusicns are confirmed iz the RestaTs
Reporz, Section 8.3.9 which references the TMI-2 TSAZL, Chapter 13, Aprendix 3.
ITW flov is comtinued throughout the refersnced analrsis. Addizion of cavitat=
venruris =o the ITW systex limits the zaximm % flov at TMI-l and assures that
ehe referenced T™MI-2 amalysis is bounding for DI-l. Turthermore, tle sTstems,
setpoints and/or plant condizioms that aTe utilizeé in the referenced anmalvsis
are applicable to both TMI-l and T™I-2. (The NRC was alsc advised of the g-l

desigzn modification in Met-ZId respouse O 1T Bulleczi= 80-04 May ¢, 1960 TII1 228). 1

The refsrenced TMI-2 analysis assumed IZARK/X shutdown =argin and demonscrated |
chat the core does ot Teturm To criticaliry and that the fuel Tods do not viclate
a DNER of 1.0. Other ascumpticms made in the referenced azalysis 4re 2OTe severs |
chan those allowed by TMI-l Tech. Specs., 2ost zotadly povers level (2772 M),
and RCS flow (100%). The design peaking factor of 1.78 used iz TMI-2 amalysis
exceeds the curren: design peaking factor for TMI-l. The referezceé stezzmlize
bresk analvsis also demomstrated acceptabdle ofisize coses ané showed that QTSG
sube st-esses resulting from the accident are accestasle. Tude stTess soadisicns |
vers evaluated iz 3AW-1588. The results of this evaluaticr sounc e TI-1 v |
systen desizn with the MSLEDS signal deleted from the Iw valves.

Other considerations and/cor questioms:

Overfilling of the OTSG is an issue which has bees raised anc is documented
in the Restar:t Reporz, Supplememt 1, Part 2, Queszio= 2. The ama.vsis presexzce
in the TMI-1 TS4R did mot taks credit for EFW isclazicn via ctoe MSLRDS signal.
The ITW flow rate assumed was 1500 GPM to ome (1) 07TSG at 500 PSIC (che MSLEDS

set noint), this assumed flow is 2~ time the Ilow Tate availacle 22 one (1)
OTSC frem the TMI-1 EFW systex with cavitating veatuss installec.

Filling of the O0TSG from the 502 operating range took 6.% miputes usizg these
assumptions. Therefore, the operator would have (wizha the vemturis iastallec
and a fully opened cocatrol valve) approximactelr 16 minutes to ter=inate an
oversill comdition due to EFW flow. The revisec cdesigm chereicre allovs

sufficient time for cthe operator to terminate .

As discussed above, deleziom of the MSLEDS signal to the EFW valves does zot
introduce any accident or malfumctions not previously evaluated, 10T does it
imcrease the likelihood of occurTence OT comsequences of anv acciden: aualvrzed
iz the TMI-]1 FSAR.

1n copelusion, this modificaticn does not iztrocuce any accident or =a.lunctions
not previocusly evaluated, 20T does i: increase the likelincoc of sccurTence of
consequences of any accideat as agalyzed im the TMC-1 SaR. o safecy =avgin
will be reduced as a result of the modification. Tusthermore, the Trevisec desigT
improves the reliabilicy of the ETW System to deliver Ilow te the Imiact opuies

- - 1" P LR R
I

and will not create a contaizment overpressurizazicn or CTSC overIi.. concai.s
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Docket No. 50-289

Mr. Henry D. Hukill

Vice President

GPU Nuclear Corporation

P. 0. Box 480

Middletown, Pennsylvania 17057

Dear Mr, Hukill:

In 1ts Partial Initial Decision (PID) on design issues; dated December 14,
1981, the Atomic Safety and Licensing Bo.rd (ASLB) for the TMI-1 restart
proceeding specified that GPUN prcpose for staff approval a long term
solutfon to the problem of the Main Steam Line Rupture Detection

System (MSLRDS) isolating all EFW flow in the event of a failure
(paracraph 1064). The Buard also specifiec that the staff review

your solution and certify to the Commission tnat you have made reasonable
progress in initiating the solution.

The sta®f has reviewed your suomittal cated August 2, 1982 wharein you
sropose the addition of cavititing vernturis in the EFW lines and
subsesuent removal of the MSLROS siinal from the EFW val es. We find

vour proposed solution aczeptable. We understand that this modification
has been completed, Hence, the:frard condition as specified in paragraph
0€4 is satisfied.

Jur Safety Evaluation is enclosed.

Sincerely,

Jo/n F. Stolz, Chief

Operating Reactors Branch 74
ivision of Licensing

Enclosure:
Safety cvaluation

cc w/enclosure:
See next page
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D C. 20888

SACETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

THREE MILE ISLAND NUCLEAR STATION, UNIT NO. 1

DOCKET NO. 50-289

Introduction

The TMI-1 Main Steam Line Rupture Detection System (MSLROS) which is
actuated by low steam generator pressure (below approximately 600 psig),
automatically closes valves in the Emergency Feedwater (EFW) system

and Main Feedwater system to isolate feed flow to the affected oance
through steam generator (0TSG)., Because of the Board's concern that

a failure of the MSLRDS could isolate all EFW flow, the Board specified
that the licensee propose for staff approval, a long term solution

to this problem fc~ implementation as soon as possible after restart
(ASLR PID dated December 14, 1981, paragraph 1064), The Board also
specified tha:r the staff certify to the Conmission that the licensee
has made reasonable progress in initiating the long term solution,

By letter aa’ed August 2, 1982, the licensee proposed its solution to
the above problem,

Discussion and Evaluation

The licensee's proposed soluticn to the above problem consists of the
addition of cavitating venturis;in the EFW l1ines and then removal of
the MSLRDS signal to the EFW isolation valves. In order to justify
removal of the MSLRDS signal from the EFW isolation valves, it must be
demonstrated that the protection for which this signal is needed
(namely a main steam line break event) is no longer renuired, Other
conditions such as effect on steam generator overfill also require
consideration,

It is the licensee's position that deletion of tne MSLRDS signal! from
the EFW valves does not affect any of the FSAR acceptance criteria.
The licensee provides the following basis for this position. The MSLRDS
was instalied to prevent overpressurization of containment due to a
Main Steam Line Break (MSLB). Removal of the MSLRDS signal from the EFW
valves will make the TMI.] feedwater isolation functionally the same
as TMI-2 in its response to a MSLB, The TMI.2 MSLB analysis was
previously reviewed and approved by the NRC and the TMI-2 analysis is
bounding for TMI-1 for the foilowing reasons:
a) The TMI-1 venturis 1imit total flow to a lower flow rate than
the TMI-2 venturis (1150 GPM vs 1250 GPM), and
b) T™I<1 would not be subjected to a dousle 0TSS5 blowdown in
containment (the limiting pressurization event for TMI-Z) Dacause
the TMI-1 main steam isolation valves are stop check valve




eted a review of the licensee's analysis of a main
tinued feedwater addition on T™I-1 in response
£ Byulletin 80-04. The staff's evaluation which was issued July 21,
concluded that there was no notential for containment gverpressu-
resulting from a MSLB with continued emergency (auxiliary)
feedwater addition hecause the main feedwater system isolates and
emergency feedwater flow restrictors (cavitating yen*iris) lTimit flow
to the affected steam generator, [t was also conc'uded 1) that EFW
puiips will not experience runout--conditions and thereby be damaged,
2) that no return to criticality occurs and 3) the DNBR ratio remains
greater than 1.3 in the event of a MSLB with continued EFW flow, Hence,
the staff concludes that removal of the MSLRDS signal from the EFW

~

valves will not adversely affect the ability to withstand a MSLE.

With regard to a steam generator overfill concern, thc licensee had
previcusly provided a steam generator overfill analysis (supp. 1,

part 2, question 2, Restart Report) which with the condervative
assumptions of 1) flow through all three EFW pumps directed to one 0TSG,
2) no EFW flow restrictors installed, and 3) the control valve fails
#u11 open and no credit is taken for the MSLRDS signal to isolate EFW
on ow OTSG pressure; indicated approximately 10 minutes (assumed

best estimate F7K boiloff) was available for operator action before
0TSG level wou.d4 reach the top of the shroud from an initial level

of 50% on the operating range. The licensee calculated that a minimum
of 6.6 minutes would be available for the operator to take action if

a conservative rate of EFW boiloff were assumed.

The staff reviewed this analysis and the options available to.the
operator to terminate the overfill condition and conctuded that operatger
action could bé performed in the time available (NUREG-0680, p 1-2).
With the addition of the cavitating venturis, maximum EFW flow would be
reduced by a factor of 2 1/2 resulting in £111 times approximately

2 1/2 times those previously analyzed, or 25 minutes for the best
estimate boiloff assumption of 16 minutes for the conser-ative

boiloff assumption. Hence, since additional time would ue available
for operator action with cavitating venturis, we conclude that the
proposed modification to remove the MSLRDS signal of EFW valves

will not adversely affect the ability to control an overfill transient.

Conclusion

Because the deletion cf the MSLRDS signal from the EFW valves does
not affect the ability to withstand a MSLB accident and because, with
the addition of cavitating venturis in the EFW lines, sufficient time is.

available for the operator to terminate an overfill condition due to contiwed

EfY addition, we conclude that the proposed modification is acceptable
and satisfies the Board's conditfon in paragraph 1054 of the December
1981 ASLB PID.
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