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April 24, 1979
:'

MEMORANDUM FOR: Da.*rell G. Eisenhut. Deputy Director. Division of .' '

Operating Reactors

, THRU: Steven A. Varga, Chief, Light Water Reactors Branch No. 4, ,4 /yDivision of Project Management- -

FRON: F. J. Williams, Jr., Technical Coordinator, Division of'-

Project Management
;,

I SUBJECT: PROBLE!G SURFACED IN REVIEWING RESPONSES TO BULLETIN OSA _
-

I
' - The following problems / questions which have been developed to date during

the review of licensee responses to Bulletin 05A are provided for your
action. The sources of these items were the S. Varga Review Group, OISE,6

or other staff members reviewing the responses independently.

_ Our primary evaluation of these items has been to detennine whether they
represent open items requiring coverage in the bulletin response safety
evaluation being prepared for individual licensees. Where we think thati

I safety evaluation coverage is required we will reco. mend a time frame for
resolution. Beyond that, however, we are cataloging and addressing each,

! item and providing our perception of its significance for staff consider-
! ation outside the scope of Bulletin response evaluations.

Potential Bulletin Problems . ... .. , .

I Although these items do not relate to the safety evaluation of bulletin
|. responses they do relate to concerns expressed with certain Bulletin,

requirements and therefore should be evaluated on a high priority basis.,

~ '
. ' .
' '

1. Bulletins require that licensees ensure that procedures specify
continued operation of HPI if autiratically initiated due to
low pressure. Operation, in most cases, would continue for at

i - least 20 minutes. Injectio,n of this quantity of makeup could
lift safety's (most licensees are now operating with PORV blocked)
which, according to a recent staff survey, cod 1d suffer damage due
to water passage. Such damage could result in a LOCA with break

' size less than that analyzed for ECCS. Michelsons (TVA) report
! suggests problems in deal.ing with .that size break.

If not considered initially, this Bulletin requirement shouid
| be evaluated in light of the abqve. . .

,

1

I R. McDermott has data collected to date on this subject.
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:j

2. We understand that licensees (specifically, Westinghouse) have
-

,

.i ' expressed concern with the requirement to operate with the
pressurizer low level bistables tripped. The protection logic

j utilized in some plants would then require only a single pressure,N, . . .
t : trip to ' result in initiation of safety infection. The concern is' *

! spurious signals resulting in safety. injection. -

,
,,

.' Purge Valves _ . ' . .,

The safety evaluations, in th'e discussion relating to containment
"'

,

isolation and the concern with inadvertent transfer of radioactive
'

. gases outside of contafrnent, point out the generic issue of purging
; through large lines as being an existing staff review item. We recomend

.
. . . ..

. g. . ' that this issue be pursued on an. expedited basis.
.

Cold Shutdown capability - Ma'in Feedwater Train,

i, The ANO-1 response to the Bul'letin requirement for phnt shutdown on
loss of auxiliary feedwater supply capability indicated that. they could
not get to cold shutdown conditions utilizing only the main feedwater,
train without exceeding other Technical Specification limitations.
This licensee has two emergency feedwater trains and an auxiliary feed-
water train in addition to the main feedwater train. He proposes to-

,j' reduce power to 5% and to complete the plant shutdown when one of the-

three trains is returned to service..i

'

i .

We have no concern with +.he ANO-1 capabilities but it has been suggestedi
'

that the capabilities of other licensces to achieve cold shutdown on the
main feedwater train be investigated.to.detennine whether significant

: problems exist.
. . . . . ..

I

j ,2 Auxiliary Feedwater Capabilities
.

:s
.,

. .w.
! ?,1 g Concern has been expressed with the vulnerabilt.ty of licensees auxiliary
i. feedwater systems to a variety of. failure modes. A significant quantity. . . .

!g ;. of material has been generated on this subject by R. McDermott. It isj g . , our understanding that it has been. turned over to you under separate cover.
. .r ..

i - '. The remaining items are enclosed. They are lis'ted as received from thej^ Bulletin Response Review Group. We see none which represent open items
for the bulletin response, although, for your information, several ofi

." the items have been addressed specifically in the safety evaluations
and have resulted in requests for additional information nr action on

'

{- the part of the licensee. Such items are identified by asterisk. We
,

l' have identified them as short term (A) and long term (B) priority items.
| ' The short tenn items generally relate to specific and usually unique

'

, ..

'
.
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designs. The long tenn items are generally generic and considered to
be part of the ongoing review of the incident. They also include items
raised during this exercise but considered to be outside the scope ofthe TMI event.. .,

. .

The group formulated to consider problems / questions surfaced during
*

these reviews presently consists of F. J. Williams, Jr. , H. Rood,
H. Silver, R. Scholl, F. Orr and R. McDonnott. Time did not permit
group consideration of the items discussed in and enclosed with this memo.

-

'' "

These items were judged by Williams /Varga. '

.

In the future we anticipate that most items will be provided for your
action sometime during the day fdllowing receipt by the above group. - -

-
.

We will attempt to identify the source of each item, provide clari-
fication where necessary, and identify any individuals eithar working

-

in that area or with pertinen.t.information. .We intend utilizing the
transmittal fom enclosed. . . .. .

.

ORIGINAL SIGNED B'l

F. J. Williams, Jr.'

.
-

Technical Coordinator.

. , Division of Project Management -

Enclosures: ' .., *

As stated'

.

Distributioncc: D. Ross Central FiTe . 'S. Varga
R. Reid flRR Reading'- -

F. Williams F.-Williams Reading
,,; ;
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SHORT TERM ACTIO? ITEMS,

'

d.' B&W I/E Bulletin-05AL.; a i;
.-,

-l(B) 1. In all cases, the licensees have used the small break LOCA analysis h
j to bound the event of a loss of feedwater with auxiliary feedwater

but the pressure operated relief valve sticking open. This bounds

an AA0 by an accident analysis. An analysis is needed which demonstrates
'

. .,

. that such an event will not result in more than a few fuel rod failures.t

!

'

! ~ ~

! (B) 2.
''

The motive power for block valves,other. essential valves and position .

inoication in the auxiliary feedwater system has not been identified.

. .

' '
(A) 3. The capability of HPI pumps at Davis Besse to handle a TMI-2 event

i >

should be reviewed since there are lower head pumps (1600 psi shut-

i off head). There appears to be.more reliance on makeup pumps which
-

i

isolate on containment isolation. |
'

;

(A) 4. Since all operators ar? now being trained on a simulator which has the
'

t

TMI-2 event program, the adequacy and correctness of the simulation - L
,

should be reviewed.,

!
'
.

.

1 ,

(B) 5. The adequacy of the display range of temperature and other process variable
t

indications in the control room should be reviewed.
.. t

(B) . 6.
.

j
, The level to which the steam generator level is controlled by the

; auxiliary feedwater system should be checked against that used in the !!
,

small break LOCA analysis.
!

i >

'

.
.

,
~~

-
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LONG TEPJi ACTION ITEMS

g

, (B) I I/E notes that feedwater system valve position indication is not-

"

redundant [ diverse per -IiEE' 279 and Reg. Guide 1.49. Acceptability

should be reviewed for all B&W facilities.,

{ (B) II , I/E recommended that the possibility of damage to safety related
-

equipment upon blowing the rupture disc in the quench tank should,

\
'

.. be evaluated at all B&W facilities except for Davis Besse which _ _

I.

has performed such a review.
~

*

(B) III - The transients submitted by the licensees in response to Bull.etinP-

79-06A should all be reviewed. It should be noted that the ICS
has"been involved in a significant number of those which involved

, .

unexpected results. ICS also may preclude independence under

automatic control of auxiliary feedwater system.
4

\

(B) VI The ESF's and safety related systems identified' in response to
-

'

; Bulletin 79-05A varied from plant to plan,t. Action should be
j initiated to standardize the definitions for these terms if we:

are going to use them for issuance of instructions.
!

|
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QUESTI0!lS FROM REVIEW 0F BULLETIll 05A

'

3 ;-- Item I
k: -

Concern 2

(B) 1) The effect of boric acid buildup on reliability of PORY to close
r*
''

should be reviewed. Occurred at Davis Besse.

.
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V,i.t ) Item 2-
ld

The transients submittal in response to Bulletin 79-05A shou
(g) 1.

be reviewed.
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./ (B) 1. Events other than a feedwater event which could lead to voiding in
M.]
gi -the primary coolant system should be considered and training provided

_

for operators.
1

kr (B) 2. A review should be made as to whether all events in Reg. Guide 1.33
- are covered in plant procedures.

g
- -.

.

i
(B) 3. The effect on the life of the steam generator of a dry-out/ refill;

i
- -

*
~

event should be reviewed together with any precautions that should.

be considered for refilling OL dry steam generator.
.
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(A) 1. ANO-1 - They turn off RCP in the event of main steamline break.
'

*

This would require reif ance on natural circulation. Is this acceptable?

It was not mentioned in the responses to other B&W reactors.
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(A) 1.
'

M10-1 - tio automatic MSIV closure on containment isolation.
r. ,

Is this
acceptable? flot mentioned in other B&W plant responses.
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f{. ? :
(A) 1. Ranche Seco - Leaves cooling water to control rod drives unisolated.

"

. ,

Is this acceptable? Others do not mention.

| -

(A) 2. Davis Besse isolates auxiliary feedwater en 24 psig containment

!, pressure.
'

a') Is isolation at this pressure always acceptable?~

b) Can this be a common mode failure for aux, feed.
.

a

(A) 3. Arkansas - 1 - containment isolation is initiated by RCS pressure

not HPl start. If HP1 is mannually started before pressure trip

is received, isolation would be by only the 4 psi containment

pressure trip. Should containment isolation always be initiated by

HPl initiation as Bulletin 05A states. This may cause a lot of '

,

s @ Hous isolation.

.

(B) 4. A radiation signal to isolate containment should be considered.

; +

,

j (A) 5. I/E questions whether the installation of DC-valve operators on
v
""

l one train of the auxiliary feedwater system should be delayed until.

s,.;
J'1 the first refueling outage at Davis Besse as p,ermitted by the license.

. . (B) 6. A detailed review should be considered of those features isolated and

; not isolated for CR-3 based on,the response provided to Bulletin 05A.
-

s

(B) 7. Consideration should be given as to whether systems which are designed

d.s capdle of transferring radioactive fluids from containment should

Q.' all have a radiation monitor.
u,
._

.
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* Item 8 *.

*
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,

(B) 1. Ranche Seco defines 4.5% aux . feed flow as -1001 flow. For Crystal
:. * i

{.1 , River 3 it is 3.5%. The acceptable value for auxiliary feedwater,

gme'
system flow should be reviewed./V

I 'l'

IB) ' 2. Rancho Seco and Arkansas operate with the crossover valve between
t"

the two auxiliary feedwater lines normally open. Thus they are not

independent with respect to a passive failure. The acceptability of

this lineup as it r' elates to independence of the two trains should
~

;

{ be reviewed.
j .

*
(B) 3. The power supply and coolant supply to the auxiliary feedwater systems ~

should be reviewed for adequacy, reliability and independence. This

was not. included in the scope at the review of responses to Bulletin

05A.

I
(B) 4. The signals used to open the auxiliary feedwater system block valves7

'

.
. - ~,! should be reviewed for CR-3 and also the other B&W plants.
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hf I * Item 8

(A) It is questioned whether Oconee meets the Bulletin requirement of two'

independent auxiliary feedwater trains.

j Each unit has only one auxiliary feedwater pump. They claim the
1

. -

!

!
availability of auxiliary feedwater from the adjacent two units. This

.

requires manual activation (at least 10 minutes required). In addition
. .

there is currently a failed block valve to steam generator 18 on unit 1

for which an alternate procedure has been established. It is not clear
that water and steam supply system for auxiliary feedwater system is

seismically qualified. Are additional requirements necessary for

the Oconee. station and/or for Oconee Unit 1.
, .
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Item 9
.

9

| (A) 1.
The I/E connents on this item for Davis Besse should be reviewed!

by someone who is familiar with this unique (for B&W plants)

| containment design.

, . .
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h[
,I l (B) 1. Tech Specs all 3 gpm leakage per pump for heat removal .

pumps. Is this acceptable?. ..

y
.

.

(B) 2. A reactor scram upon turbine trip is not provided for B&W reactors.,

An ICS controlled runback to 15% power is initiated. The question

has Nen raised as to whether a reactor. trip should be provided

to cause earlier shutdown for this event.
. -

: ,

4
-

|

,

(B) 3. Data on failure rate at PORV's, ICS etc. should be requested,,

j (A) 4.
The bulletins require manual or automatic isolation of containment

upon automatic initiation of safety injection.
Should there be a

. requirement for containment isolation upon manual initiation of'3
~

safety injection. .

.
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N[ij MEMORANDUM FOR: Darrell G. Eisenhut, Deputy Director, Division of
f,.; g) .j

.

Operating Reactors
. ,

( ;' THRU: Steven A. Varga, Chief, Light Water Reactors Branch
L ?! No. 4, Division of Project Management

I

- FROM: F. J. Williams, Jr., Technical Coordinator, Division
of Project Management '

'

SUBJECT: PROBLEMS - TMI BULLETIN RESPONSES.
,

Bulletin , Plant .

Source
- ~

,

4 ,

Resolution required for safety evaluation ,

Problem -

. .

-

.

Assessment by Problem Group -
.

,

Additional infonnation available --

!

.

'

F. J. Williams , Jr.

,..
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.J NUCl E AR Hi GU L AT OH Y CON".9|SSION+ a
4 i

; 4 . 7) W AsHWG TOM D C N355

1 / MR 2 61979
s.....

fc'09/NDUM 10R: R. L Tedosco, Assistant Director for Reactor Safety, DSS

ip0M- R. K Frahm, Reactor Systons Branch, DSS

W,dl C T : 'RONl E '> MALL RRF TJ ANALYSIS
-

I havo perf or mod a tursory review of the Duke Power submi ttal (W. Parker
. . 'to H. {;onton, dated April 21, 19/9) on small break LOCA's for Oconee.

The :nalysis as' ros a mall break and failure of emergency feedwater
<y,t m (tIWS). No ICES failure is assured concurrently with failure of

,

fho non-! LC i i WS . Operator action is assumed at 20 minutes to manually
o , t a h ! i s h I i W, for those small I OCA's that will not depressurize the
pr i .a r y ,ystom to the high preuure injection set point. The limiting

ta.4 as the largest size for the depressurization of the primary system
-

io just a!" ve t he HPI a( todtion set point before the system repressurized.

The malysis only used a blow lown code bocause the 50.46 criteria were _

,o,oi!,o"I to he not if no core uncovery occurred. Therefore, no heatup

a nal f .os ,e r o pe r f o rmd .

.e I asic quost ions that nust be answered before the subject! h. = ro aro <

tron ti ttod ian he revi. no and accopted. It does not drpear that the.

u.aly,is took into atcount sny inventory loss when the PORV set point is
-

-

,,notd. This prohably will cause inventory loss without significant
p r.- .uri/ation towird the HPI attuntion pressure. If a manual actioni

is t A nn at JO .inut os to ini tiate the LFWS, what operator actuations are
i., ,toi to t e r :i na t e or wntrol iFWS and HPI for the long-term cooling mode?
Those ay vi<ur in a very short time interval. It is not clear that Oconee
hr the proper in aruw nfation available to an opera tor so he can assess the

od for a ,anoil .otion in ?0 .inutes and the conditions for controlled
l<"q t.r.inol og. ;inco t hi ,r-ssures are close to HPI initiation and ,

ositivity studios on break area and ECCSh WV <u i ;it i m o uros

:oq1o t a il m - ai o n1 , Mt . Tho actuation or initiation set points of

$, RV's io imling initial conditions crd otheri, a f or trip, 'it

pt i ms <! in tho >ilysis are needed; as well as criteriax .

, ,1 . u n i op, ra t ur .n tions ', d, f or l ong-t erm tool ing . A discussion'

of natural ( it alation is also ne , led.

t .n t : ,n a ' d ! i a v, WR"
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R. L. Tedesco -2-

I suggest we have a meeting with Oconee to get these answers.'

._

//
Ronald K. Frahm
Reactor Systems Branchi

'

Division of Systems Safety

cc: Z. Rosztoczy -.

|
T. Novak
S. Israel s

<CGT_Maie tisJ
B. Sheron
D. Ross
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[4 ? '. NUCLEAR REGULATORY COMMisMON
lj . I. ' '1 j W ASHINGTON, D. C. 20555
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k'M / MAY 9 1979
..... -

..

l

MEM0PMDUM FOR: Karl Kniel, Chief, Core Perfonaance Branch, DSS

THRU: Daniel B. Fieno, Leader, Reactor Physics Section,
Core Performance Branch, DSS

FROM: H. J. Richings, Reactor Physics Section,
Core Performance Branch, DSS

SUBJECT: DECAY HEAT FOR TMI-2

The enclosed figure gives the most recent results of the calculation
of decay heat for TMI-2 and should replace any values used in the
past. It differs from previous calculations primarily in having an
increased power operating history several months prior to the event
(period A in the figure). This results in little change for the
earlier shutdown times (several hours) but results in about a 5%
increase at several days shutdown,10% at about a month and up to
30% at a year plus.

The operating history model is based on the infonnation (on boron
follow) in the TMI-2 supplementary startup report (3-23-79), plus
the assumption of constant 98% power for the last two weeks of
operation based on verbal comunication with TMI. The model is,
of course, a simplification of the detailed history, but should
represent integrated full power days with accuracy suitable for the
calculation.

The calculations (which are by hand) use the new decay heat infor-
mation as supplied in the most recent draft of the ANS Standard
5.1 (September 1978). It uses this directly rather than as a
correction factor as was done in previous calculations. The
calculation used the infinite operation data for operation period
D for shutdown times up to 107 seconds, and the pulse data for
greater shutdown times and for all of operation periods A and B.

The isotope power fractions and actinide production rate were
estimated from general information. The isotope effect is small
(a few percent or less) and uncertainty in the estimate gould haveThe actinide power contribation (from U2 and Np239little effect.
decay) is significant, being as much as 24% at one day shutdown
(about 15% at several hours and several days). But the uncertainty
in its parameters should be small and thus the actinide contribution
to uncertainty should be no more than 1 or 2 percent.

1 l

l .m e m w..
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Ihe overall uncertainty is astirated to be 5 to 10: (a m ing no
---

ernlicit error in tho hand calculations). The uncertainty in the "E-

ne<. />,' d>ta, considering the isciope rix, is about 5' (2;). The
---

renalnde of the uncertainty is fro- inaccuracies in the op? rating qg
history madel and fro- estimates usec in the hand calculations. ===
Theso are probably biased in a positive direction. For example, _d;
the pulse time was taken as the center of the operating period, ==

which should give a slightly toc large result. i
--

There has been no corrections for the possible loss of " volatile"
fission products from whatever region of the fuel or reactor system >

is of interest to the user of the decay heat information. There =
are regions and shutdown times for which this loss, depending on '

the temperature, damage, and loss models, could be significant. -

As a brief reminder of the potential for decay heat change, the
following table is presented, giving percentage cont ibutions to w!
donay heat (total, including actinides) from fission products ---

with boiling points less than temperatures whicn may have existed =

in TMI-? fuel in the 1 to 15 hour time frame. These values are 2"[
e' t ima tes ( ta k en f rom the work of England, Schenter and Scmittroth) to ,

il i u strate magnitudes involved with the more prominent " low" bo il i ng -

point contributors. --

2
WU

i Contribution to Total Decay Heat '

E
Shutdown Tine

m
Isttopor P . P . _[_fl 11 hr d dav s2 wk s4 mo 13 yr

-

a
Nob!- Ga se s -- 4 c 1 -- -- -E

-

Halogens -- 22 14 5 -- --
_

(Te) (180n)
-

Cs (137) 1300 -- -- -- -- 3

Sr (89,90) 2500 -- 3 7 8 4

Ba (137,140) 3000 -- 4 6 -- 12

La (140) -- -- 18 35 1 -- -53

-

Note that the use of such values requires considerable interpretation -_

and modeling for the specific case. For example, these are members !
Of decry chains and may have been some other element at the time of -

-

=

-m

M

M

-



--

3
MAY S 1979

.

-

-M

er t r. , e l -3-

l40 140
-

r '; ' ty'. ; o ra tu re . As an exa ple La comes primarily fro- Ba
l40To La'" hosa2dayhqflife,Ea a 13 day half life. At -

s hu tdog;J. the La
" contribution comes mostly from atoms -

one day r

which were La during the high tenperature regime and therefore
n'at volatile. At two weeks shutdown, however, the Lal40 comes -

' il y fror ators which were Bal4U during high temperature, andr
which may in some cases have been " volatile" Similarly, some of -

=
tt+ iodine contribution comes fro- atoms which were tellurium _

during high temperature,. =

|/ |. lf()
-

,

M k-
.

_
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H. J. Rich 1 gs _

Reactor Physics Section _g
Lore Performance Branch, DSS __

-

=
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METROPOLITAN EDISON COMPANY . <: .u . .co.: w:: r.was cress .:r.on,

POST OFFICE BOX 542 READING, PENNSYLVANI A 19603 TELEPHONE 215 - 929 3601

December 2,1976 ,g
GQL 16h2 L

Cb-

.' ( .n -
Director of Nuclear Reactor Regulations -

Qhg 9
6

IAttn: Mr. Robert W. Reid gChief Cperating Reactor Branch #h pU. S. Nuclear Regulatory Co= mission
Washingten, DC 20555 \ @

}'
Deer Sir:

Three Mile Island Nuclear Station Unit 1 (TMI-1)
Docket No. 50-289

,

Operating License DPR 50

As stated in our letter of October 8,1976 (GQL lh20) the repairs to the
diken at Three Mile Island Nuclear Station (TMINS) were completed .on
November 2h,1976 prior to the deadline date of December 1,1976.

Sincerely,

.

R. C. Inold
Vice President ,

RCA:DGM:daf

cc: Mr. D. B. Vassallo
Light Water Reactor Branch No. h
U.S. Nuclear Regulatory Coc=ission
Washington, DC 20555
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