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MEMORANDUM FOR: Harold R. Denton, Director JBecker, ELD
Office of Nuclear Reactor Regulation GGower, I1E

FROM: Joseph D. Lafleur, Jr., Deputy Director
Office of International Programs

SUBJECT: UK VISIT REQUEST (JANUARY 30, 1979)

The U.K. huclear Installations Inspectorate (NII) has requested NRC
appointments for Dr. D. L. Reed of the NII during the week beainning
January 29 of February 12, 1979, to discuss the following aspects of
ATWS in PURs and BWRs: !

1. The basic requirements for ATWT studies in the licensing procedure 1in
the U.S. (Dr. Reed will discuss the U.K. rejufrcments).

—

2. RWUREG-0460 in detail, referring in particular to comuents made in
geparate correspondence {see attached).

3. Areas of greatest uncertainty in the methods of analysis and data
used for ATWT studies.

4. The pessibility of setting up benchmark calculations which compare
methgds of analysfs used in the U.S. and Europe for ATNWT.

If acceptable, I sugaoest scheduling a one-day session on Tuesday,
January 30, 1879, beginning at 9:00 a.m. in IP Conference Reom 8313
(MiB8), which has been reserved for your use.

Please advise Bob Senseney (492-7783) of this office whether NRR can
accermodate this request and, 1f so, of the name(s) of the staff member(s)
vno will be fnvolved. You should also indicate if vou believe a second
day will be necessary to adequately cover the topics. The February

date may, of course, be chosen if preferred.

g

oczph/D. Lafleur, Jr.
Deputy Director

81041%0 215 _ Office of International Programs
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THANK YOU FOR PRNVIDING LS WITH A CNPY OF NUREG - 0460 ''aANTICIPATED
-TRANSIENTS WITHNOUT SCRAM FOR LIGHT wATZAR REACTORS''. ¥E HAVE READ

THZ DOCUMINT-AND A IND. IT.USEFUL IN FORMING OUR. OWN VIEW ON THESE

TYPES OF FAULT IN LIGHT WATER REACTORS. OUR EXPERIENCE IN THIS FIELD
* HASTSTEN TONFINED TO REVIEWING THE GENERIC SAFETY OF 4 AESTINARHOUSE — i
"SANDKWU PWR-DESIGNS< = HENCE OUR REVIEW OF THESE DESIGNS IS NOT as

WINF A4S PRFESENTED IN NUREG - 0460 3UT OUR CONCLUSIONS arRfF SI™ILAR.
HOWFVFR “THERE= ARE-4-NUMSER “0OF POINTS DETATLED BELOW NN WHICH WE L -
DIFFFR "AND WISH TO NISCUSS WITH YOU CONGERNED WITH THZ PHILOSOPKICAL
APPROACH TO_ THE ASSESSMENTS ANND THE ANALYSIS OF ATWS FAULTS. S
BFFNIT DISCUSSING NUREG - 7440 NDETAILS OF OUR CONAGLUSINNS IN OUR

ASSESSMINT OF-THE WESTINGHOUSE TROJAN PWR DESIGN WILL BF GIVEN.

gl
————
———

~N1J ??‘.QUI'RE“"/T—'.NTS BASED ON THE ASSESSMENT OF THE WESTINGSNUSE ATAS - -




« AITH NO CRANCFS TO THE PLANT (3UCh A5 INCASASE IN Ta° NUMIER OF

TSAFETY VALVES) WE RFAUIRAF THAT THE 0§ ESTIMATE 18MPEILTUST _
CAEFFICIENT 1S MORE NERATIVE THAN -7 3’N/O F WHIN THFE REACTNR
IS AT FULL POWER. FROM THE EVIDENCF PROVIDED THE TEvArRaTlIRE
COZFFICIENT «AS_SMALLER THANM -7 PCMsN F AT THF RFFINNING NF LIFE,

TWF NNTED HOWRVER THAT OPERATION AT LNw P weR SHHUTNES K~ er T icl o
FNT OF -5 PCwsD F AFTFR A FE4 HOURS WHICK FNES PaxT ThE «AY 70
ATFIEVING DUR REQUIREMENTS. OrPESATINN AT L0 POWER #NULD REOUIRE
ANMINISTRATIVE PROCENURES aAND ThERFFORE IS NOT AN ZNTIRELY
SATISFACTARY WAY OF ACKIEVING OUR REAUIREMENTS.

b JERNATIVELY INCLUSION 0OF MORE SaFFTY VALVES ON & PRFSSUR]IZER
2D _REDUCE THE PFAK PIFSSUIE IN AN ATv'S AND #OULD AFF=-SCT THF
AINVE RFQUIREMENTS. INSERTION OF 3UINAILE POISON IN THE FUSL AT
THE AFCINNING OF LIFF WOULD RENDUGCE TrE 390N REQUIREMENT IN THE
MONFRATOR AND KENCF INCRIEASE THE SIZE OF THE MODERATNR TSAPE4-
TURE COEFFICIENT SO 4GAIN REDUCING THE A30NVE REQUIRIEMENTS, 3UT
THKIS APPROACH RFNDUCES THE ECONOMIC PERFORMANCE OF THE PLANT.
DESPITE THESE PROILEMS WE ELIEVE THAT STEPS SUCH AS A30VE CAN

—rdeA PN IO _PINVINE AN ANDFOUATF MapE2a]N2 JCMPERL]II2E GIFFFICIENT

LaT sl 11\r3[31>1\r FULL POJAFR 0PFRATION OF THE PLANT TD SOFPEN-

{”7.>:\TF FOR AN 4T.S.

WATER RFLIEF RATES FOR PRESSURIZFZ AFLIFF anND SAFETY VaLVvZES

e i I e S ——

ATS2ITE THE CONSFRVATIVE DATA USED [N ThT ANALYSIS l.£ RSLIAF

RATES DENUSEN ¢ Ny ThHE KOMNCFNENUS EQUILIBXIUM MODEL MULTIPLIED

Y A FACTNR OF N.9, WF «1SK TN SES TESTS OF WATER RFLISF RATES WITH
THESE VALVES OVFR THF RA4NRE OF PRESSURES AND TEMPER4TURES EXPECTED
IN AN ATWS SITUATION. THESE TESTS WOULD NOT ONLY DITERMINE THE
PEIFOIVANCE OF THE VALVES 3UT WOULD ALSO PROVIDE EVIDENCE OF
MALFUNCT 1NN,

-~

Hdow?

wE VISH TO SFEE THFE RELIASILITY OF THE TUS3INF TRI1P l~{:2v»n SINCE
FAJLURE TO TRIP WOULD INCREASE THE PEAK PRESSURES 2EYOND TrRE LIMIT

OF 3,200 PSIG FOR A NUMSER OF ATWS FAULTS.

METHONS OF ANALYSIS

THE CFFECT NF DATA UNCEXITAINTIES SHOULD 3& INCLUDED IN THE ANALYSIS.
COMPARISIONS WITH OTHER CODES ARFE REJUIRED TO DETERMINE THE
UNCERTAINTIES IN THE METHOD OF ANALYSIS anND PHYSICAL MODFLS. IN
PARTICULAR WE WFERE CONCERNEND A4S TO THE ADEOUACY OF THE MNDELS USFD
FOR THE HEAT FXCHANCER AND THE PRFS35URIIZER.

LONG-TERM SHFUTDNUN EFFECTS

-

ACCORNDING TO NUR CRITERIA NO OPERATOR INTERVENTION WILL 3% MADE
FOR Y0 MINUTFES, RENCE WF REQUIRE THAT THE aNALYS51S SHOULG 3E

EYTENAED TQ 30 MINUTES FOR EACH TRANSIENT IN ORNER TO SHOW TrAT
THF PLANT REMAINT SKUTDNWN Lk

~0

BT baa

e
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MIRING ThIS PEXIOD OF T1
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THIS SFCTION 1S NIVIDED U2 INTO TWO #1378, THI :l
FASJC RFEQUIIFMENTS AND ThT SECOND KITr ~MORE DETAIL

Q. 3aSIC IFIYIIENMENTS

T NEAQLINGE E1Tn TS
OF TrZ AQSSESSMENT.

“Gvecs w03

ITH ALL FREZJUENT

1o THE EZISTING NOA=DIVERSE Txl? SYSTEM ZanOT 2 CLAIMED T0O
37 MUCH AETTER _THAN 10-2 FAILUES PEX OSMAND. 4DDITIONS
PINTECTION IS THEXEFOIE HSQUIRED 10 VEAL w

TalyLTs

(THIS IS MORE DENMANDING THAN wCAP E310).

YERY 2. THE maximuy~ CIRNUIT PRESSURE FOR _ANY OIS SEZJSNCE wlTH A

ANNUM SHALL NOT

.rouq“ 23 JULATFD FREMENCY KICHFER THAN 19-7 PER
TEXCEEN 3,279 PSIG CNRIESPONDING TO A4 CHAann

E FAILURE OF 10=7

PER EVENT. ANDITIONALLY FUFL DAMAGE OR OTHZX FEFFECTS SHALL

NOT EXCEFD THAT whICH GIVE RISE TO 4 RFLEa
| ERL. L=~ 0"
—————————

A THFE ADDITIONAL PROTECTION IMPLIEZD INg
A3LF PROVIDING THE FOLLOWING ARE COVERED.

‘

1.1 ALL SUCk FQUIPMENT SHALL 3% CALSS
PROTFOTION EOUIPMENT .

2 FOUIRMENT SKALL MEET THE SINGLE

X2E2UENTY OF EaCh INITIATING EVENT.

THE ELUIPMENT SHALL 3E INDEPENNEN
FROM THAT PROVIDFN IN THE EXISTING Tl

RITERINN AND MAVE 4 RFLIAIILITY NF TEE N2
N=1 PER DEMAND ALLOWANCES SEING MADE FOR TH
=

SE TJUIVALENT TO

#CAa2 2339 1S ACCEPT-

IF 151 aS

FAILURE
ne

R OF

T aNp DIVEXSE

P FUNGTION.

4s  NO N2334[N2 ACTINN SHALL 2F RSQUIRED FOR AZCOVERY

N
WITHIN 0 MINUTES O0F THE INITIAL FVENT. 1
A BRESTRICTINN ON HIDEIATOR TEMPERATURE COF

RIS IMNPLIES

FRICIFENT.

hJca.vL1 Se ThHE MODERATOR TEMPIRATURE COSFF ICIENT, FOULIPNAENT
N, ADDITIONAL TO 3.2 430VE AN REAGCTOR POwER KRISTXICTION
@ (007 |\ caziy LIFE SrALL 3F ANDJUSTEN SUGCH ThaT THE 430VE
M'\"“. REJQUIREMENTS ARE MET AT ALL TIMES WITH :xn ADSJUATE
ALLOWANCE $0ORX ‘“Lﬁll ATION CONFIDENCE ( OuUT 10=-71).,
3. INITINNAL DETAILFD NII RFOUIREMENTS
THESE REQUIRAEMENTS 4REZ AIMED TO N3TAIN AN ACCEPTAALE
SALANGFE 3FTHESN MODFRATOX TENMDERATURS CORFFICIENT/
SAFETY VALVF CARPaC]iY/TIMF LmICH ALLIYWS US TO ancrPT
THF ATAS ARUMFNT.
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W€ N0 NOT ACIFE WITM YOUR TAIGET OF 12-A/:FAGING YEAL EOA (
4N 8TWS TO MAVE SFVERF CONSEYUENCES™AND HELISVE Thal OUR

TARGET OF 1N=-7/RFEBCTOR YFAR CNN 3 ACHIEVED. & ‘

WE DD NOT ENTIRELY ACCEPT THE PROSAIJILITY aNaLYSIS OF

APRPERDLY VIls, WHICH ASSESSES ThE EFFECT O0F PARAMETER o

VAR AT INNS AND FOUIPMENT RELIA3ILITY, SINCE IT ASSUMFES wWorr Kk

THAT EACH PARAMETER IS INDEPEADENT NF ONE aNOTHER. wE LS

NOTE THAT YOU ARF PLANNING TN INVFSTIGA T" THIS ASSUMPTION. LU
Ce— — — - g— — . — - — -—o —- — em—— — 2 '

THE 434 OF DIFFINULTY IN THE REPORT WHICH WE ARE MOST
CONCERNED 1S WITH THE TREATMENT OF THE MONERATOR TEMPERA-
TURE COFFFICIENT. IT DOES NOT APPEAR TU US NECES3SARY TO

STIFULATE THAT THE MODERATOR TEMPERATURE COEFFICIENT SHOULD

3F =7 PCM/0 F FOR 998 OF THE TIME.

FAalILU=T TO TRIP THE TURIINE APPEARS TO HAVE REEN NEGLECTED

IN YOUR ANALYSIS. DO YOU REGARD THE RELIASILITY OF THKIS

TRIP SUFFICIENTLY GOOD SO THAT IT CAN 3SE NEGLECTED? V&8 L F
' AMSAC
»E RECUIRE THAT OPERATOR ACTFION CAN TAKE PLACE AFTEZR 39
MINUTES COMPARED WITH 10 MINUTES IN YOUR SAFETY ASSESSMENT.
OUR REAUIRFMENT 1S MORE STVERE IN THAT TrE MODERATOx
TEND?QAAU%F COEFS ICIENT MAY NEED TO 3E LARGER TO MAINTAIN

THE PLANT IN A SURCRITICAL STATE UNTIL OPERATOR ACTION
TAKFS PLACE.

WE AGREF WITH THE REST OF YOUR REPORT AND CONCLUSINDNS &S
TO THE RFOQUIREMENTS FOR TESTS ON SAFETY VALVE «6TFER
NISCHARGRE RATES AND ON THE METHODS 0OF ANALYSIS USFED.

YOURS SINCERFELY

N=X

D L REED
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fag oLnt obie! Laourbt beem serisusly civen to
sualifrin- sne HFCI puap to a radiation and steam

eavironnent such that in the eveat of pressure

csion pool loss core melting could still be
"

so, aas staff

A ked G. Z. to study and make a re~ort on
such modification

Taken a positien that the HPCI pump pust
be qualified to tollerate the steam and radiation
that vould enter the auxillairy building in the
event of loss of Suppression Fodl integrity

fas any tuou~h%t »y Staff been given to enlarging or in
other wavs alterinz the Co.densate Storaze Tank (CST)

to avoid core a2lt oczurs due to Suppression poul failure?

Are temderatures aobove 200°F. being considered as possidly
accentable in the event of ATUS with a G. E. BwR-III
plant?
Jhat other =m2zsures are planned to srav:ant utilities
includinz Azpli.~at froo start ups when there is anigh
xenon conditicon a.i low or no moderator void? These

conditions are thought to cause unnecessary short period SCRA:

Using only PWR rods, URZG/CR-0532, "Evaiuating Strength
and Ductility of Irradiated Zircaloy, Task 5", states on

Fage 20,
One tzst of the aiditiosnal Lot 2 material again
exhibited a larzer noop straia (€O0p) at a point
other than the burst point; a definite reason
for this observed erfect has not been deternined.

Does staff o)pose this position, to wit, the burst of
a fuel rod vhen subjected to a transient heating burst
shows rno relationship to locations on the road where

oop strain _is demonstradle?

Does the RS take the position that the most severe loading
on the containnent steel shell is the LOCA?
Zas the Coumission studied the erfects of AT.US on ”
the steel containnant sh2ll, such as one projposad (
__Ez_}prlicn:u? " e il
.Does Applicnnt's plan for its containument shell have uaicue
or new features not coverel in tne Standard Review Plan's
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l NOTE TO: R. J. Mattson

The newly formed task force on ATWS met for the first time on 1/16 to
discuss the work required between now and May 1979 and to develnp the
; questions/statements for generic ATWS analyses. The task force members
‘ were requested to provide their input to the generic set of questions/
statements before 1/24/79.

During this useful period of briefing of the task members foilowed by
exchange of viewpoints, the following important questions/comments
were raised and discussed.

1. Since MTC value specified is based on estimates of future operation,
what, if anything, can we do if the future operation is different
than that assumed in the development of the specified value?

My comment: The applicant should be required to recognize that if
the plant design or operation changes appreciably in the future
such that the plant does not fall within the generic envelope, he
may be required to reconsider earlier ATWS conclusions. If this is

. reasonable, would the rule or the regulatory guide provide the
necessary mechanism for accomplishing this objective.

2. If the plant were to be permitted to operate at its "stretch" rating,
how would we treat such a large (in some cases) change in an
important parameter?

My comment: Same as under 1. above.

3. Some questioned the use of nominal values of parameters in generic
analyses and recommended using bounding values. Also, what if the
sensitivity to a parameter is very high?

My comment: An objective is to determine, as well as we can, the
realistic course of an ATWS and thus we should use nominal values.
If there are small differences in the nominal parameter values for
a class of plants, the sensitivity studies could and should be
relied on to make Judgments.

Additionally, my Judgment based on review of earlier ATWS analyses
is that there is no threshold phenomenon (i.e., extreme consequence
dependence on small variation in a parameter value); however, if
there is a very important parameter whose initial value is not well
understood, use of a conservative value could be required if the
preverifigation approach is to be successful.
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R. J. Mattson -2- JAN 17 B3

4. How should PCI failures be treated?

My comment: Use NUREG-0460, Vol. 2 approach or specify what the
penalty might be. Eliminate, if possible, vague guidelines.

5. Jim Norberg indicated he would need assistance from someone familiar
with ATWS and developing rules and reg. guides. Perhaps Roger Mattson
could ask for John Huang, an ex-member of Standards and now, I believe,
in the Division of Operating Reactors.

6. Frank Cherny emphasized the need for DOR participation in the review
of mechanical engineering aspects of operating reactors. He recom-
mended that we reguest Keith Wichman of DOR to work with us on ATWS.

7. A difficult question, because of variety of subjects, was the required
format for the task force members to prepare their questions and/or
comments.

My comment: 1 think the most straightforward approach is to state
what we want.

Examples: Identify approved models.

Identify oper areas and recommend a way to resolve open
areas. Specify what kind of penalty may be imposed if
the vendor does not provide acceptable response. (Note:
No Qls or Q2s.)

Specify transients to be analyzed.

Specify ICs and sensitivity studies.

Specify assumptions for alt. #3 and alt. #4 analyses.

Require 1ist of plants which fall under each set of analyses.

Require list of systems relied on.

Specify requirements for these systems for different
alternatives.

Specify what the analysis must include as a minimum.

Specify the constraints on future design or operitional
variations.

Specify criteria under which dose calculations ne2d not
oe performed.

Specify limits and operability criteria and require vendors
to show how each class of plants would meet the:e limits,
Keep in mind different approaches in PWRs on alu, #3
and alt. #4.

Require vendors to specify the necessary plant modifications
to satisfy the criteria of Volume 3, NUREG-046(. Require
vencors to provide sufficient detail to ascertiin that
the mitigating systems criteria of Vol. 3 of NUREG-0460
shall be satisfied.
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R. J. Mattson -3- JAN 17 B9

8. Allotted ' ‘'me for this ambitious approach is too short.

. would appreciate (a) your comments, especially if you have any dis-
agreements . ith the above approach and (b) your requesting DOR to add
John Huang and Keith Wichman to the ATWS task force.
4
/ -"/,4 ‘)‘,(Xf‘lz’

Ashok C. Thadani
Reactor Systems Branch

cc: R. Tedesco
S. Hanauer

;] vak
CZIZ:EiernZ .
M. Su
Richings
Thatcher
Odar

Salah
Kelly
Tokar
Woods
Lobel
Rooney
Chipman
Jakel

. Norberg
Newberry
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NOTE TO: Fuat Odar
FROM: Ashok Thadani

My recent work on W and CE plants has caused me to be concerned that we
may have nsver emphasized our concerns with overpressure events in PWRs and
not given adequate attention to the possibility of core uncovery from ATWS
events. The following is a short summary statement of my concerns and
recommendations for further audit calculations (I intend to discuss this
possible proble with PWR vendors also).

CONCERN IN PWRS

A. ATWS Even:s With Proper Functioning of Pressurizer Valves

For events like Rod Withdrawal (RW) with Turbine Trip and LOFW* (or
LOL**) what is the power profile for long term. Note pressure and
Lprzr may be such that the operator mey not actuate HPSI (Borated
water) even after 10 minutes and f.rther the system pressure may be
way above HPSI shut off head for .ome plants (e.c, some HPSI shut
off head is 1200 psi). If the rower remains high enough and 1f the
pressure remains high enough such that Borated Water is either not
injected or injection is delayed because of high system pressure
then a potential for core uncovery exists.

Further, if water relief thru safety/relief valves is the major way
of removing energy, then the core uncovery could occur because Wieak hf
has to match energy produced and since hf<hg. Wieak has to be pretty

high,
he - Coolant water enthalpy at Pressure P
h, - Coolant Steam enthalpy at Pressure P
w1eak - Flow out of Pressurizer safety/relief valves
Lprzr - Pressure le.el

* OFW -~ Loss of Feedwater Flow
**L0L » Loss of Load

Dues-
FOVWNOG 3G



Fuat Odar -2- JUL 12 178

Need for Calculations on PWR

LOFW (or LO.) and RW Evert
Analyze event assuming:
Cas=z 1

a) Secondary heat transfer loss at X = 0.9 in Steam Generator
b) A1l Aux Feed Available
c¢) 99% and 95% MTC

Case 2

a) heat transfer loss at X = 0.9
b) 1/2 Aux Feed Available
¢c) Same as ¢

Case 3

a) heat transfer loss at X = 0.95 (or even higher)
b) full Aux Feed Available
c) Same as lc

Case 4

a) Same as 3a
b; 1/2 Aux Feed Available
c) Same as la

Factors: It is irportant to correctly model heat flux and primary system
inventory (HPSI - important).

Carry the calculations far enough (say 20 minutes or longer) t, determine
{f the core can be uncovered.

Note: In these calculations 0 9 X HEM model may be non-conservative,




Fuat Odar ™ JuL 12 179

B. ATWS Events With One or More Valves Stuck Open

Concerns: Are the vendor codes for this scenario adeguate? Could the
codes used be incapable of estimating void generation in the primary?
Do we have audit capability for this scenario?

We need an early discussion of the above concerns. "1f the concerns are
real, we need to perform some calculations soon.

'/?7/:;354:.9»(‘)7i144'
. .————'—_——’-.
Ashok Thadani

cc: S. Hanauer
M. Aycock
ATWS Distribution
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NOTE TO: M. B. Aycock, Deputy Director .
Unresolved Safety Issues Program
FROM: A. Thadani, Unresolved Safety Issues Program

Enclosures 1 and 2 describe some of my concerns on the incompleteness of our
audit calculations on BWRs and PWRs respectively. 1 see a need for a short
term (1 ~ 2 months) as well as long term (3 ~ 4 months) effort to conduct
some audit calculations to confirm our past judgments on ATWS. The manpower
needs and the computer time estimates are preliminary and were provided by
M. Levine of BAL.

BWRs

A11 ATWS calculatinns to date performed by GE have utilized "REDY" code.
Some audit calculations were performed by BNL in 1973, 1974. Subsequent
tests at the Peach Bottom reactor indicated some inadequacies of the REDY
code. Currently GE uses a 1.D "ODYN" code for all overpressure transient
events. The staff is adamant that Turbine Trip Without Bypass (TTWOBP)
ATKS overpressure event be analyzed using "ODYN" code. As discussed in
Enclosure 1, two types of audit calculations should be performed.

'Type 1: Short Term Plant Response

Analyze two ATWS transients, TTWOBP and MSIV closure
Carry calculations up to 1 minute real time

Codes: TWIGL - RELAP-3B

Manpower: 2 men - &4 to 6 weeks

Computer Time: 5 hours

Type 2: Long Term Plant Response (~ 10 min.)

Analyze effects of Boron injection on plant response for
TTWOBP and MSIV closure ATWS events.

Codes: RELAP-3B

Manpower: 1 man - 2 months

Computer Time: 4 hours



M. B. A k -2-
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PLRS v

As explained in Enclosure 2, the staff audit calculations addressed only ov#i=
pressure concern and not the potential for core uncovering for some ATWS
events. Thus there is a need for the following audit calculations (20 ~ 30
minutes real time) for each vendor design.

Transients: Loss of feedwater with stuck open valve
Loss of offsite power with stuck open valve

a. base case
95% MTC, HEM

b. 99% MTC

¢. Time delay in aux feed and 1/2 aux feed
d. 0.9 HEM

e. HPSI Design effects

Codes: IRT - RELAP-3B
Manpower: 2 man - 4 months
Computer Time: 80 hours

Comment: If we expect to go to Commission by December 1979, then we need as
a minimum short term BWR audit calculation as well as the PWR calculations.
If the PWR calculations show serious core uncovering problem, then I think we
should discuss that with the Commission before December 1979 because our per-
ception of higher risk from BWRs may not be quite correct. Because BNL staff
4s committed on other tasks (some physics type manpower may be available), 1
spoke with Richard Denning and Bob Collier of BCL and they indicated their
knowledge of RELAP and their willingness to provide personnel to go to BNL
and use BNL facilities to perform these tasks. BHNL is receptive to the idea
of getting this help from BCL. Thus with coordinated effort between NRC/BNL/
BCL we may be able to meet the following schedule if we begin work by 9/1/79.

BWRs
Type 1: Complete by 10/30/73
Type 2: Complete by 11/30/79

PWRs

Preliminary Assessment 11/30/79
Studies Complete 2/28/80

Total Manpower ~ 13 Man Months
Tctal Computer Time ~ 90 hours
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The need to perform BWR ATWS analysis: "
.

Short Term:

Previous audit calculations were performed using point kinetics, The model did
not include steam line dynamics. The previous GE code used for ATWS analysis
is the REDY code. The REDY code did not predict Peach Bottom test results
where steam line dynamics and space kinetics were important. The KEUY code
predicted neutron flux peak ronconservatively by a factor of 2 to 3. The need
for fairly accurate heat flux cannot be overemphasized because of the resul-
tant effects on containment and other structures. This is particularly im-
portant for plants with alternative #3 fix. On a best estimate basis the REDY
code is not acceptable for sudden overpressurization transients, General
Electric submitted the ODYN code for the analysis of these transient and they
do not seek the approval of REDY for sudden overpressurization transients.
Most ATWS events result in rapid overpressure condition. Hence, previous
analyses performed by GE should be reperformed using the ODYN code at least

to verify previous analyses. The staff should reperform the audit calcula-
tions using steam line dynamics and space kinetics models.

Long Term:

Audit calculations were not performed to verify GE calculations for long term
behavior. The effectiveness of the fixes "Boron reactivity-feedback” was
never evaluated. Both short and long term energy releases are important to
evaluate torus behavior. The frequency and duration of the opening of the
valves are governed by the effectiveness of the fix and the dynamics of the
.steamline. Because of the criticality of alternative #3 fix (small margin

to 1imit) and its impact on consequences, it is necessary to perform some
audit calculations.

The need to perform PWR ATWS analyses:

TMI-2 event showed that some transients may lead to beiling in the primary
system loop and eventually to core uncovering. The previous ATWS analyses
were performed evaluating the overpressurization effects which occur for a
short time in the beginning of the transient. The aspects of core uncover-
ing and boiling in the primary system were overlooked. It is necessary to
establish: 1) the validity of the vendor codes used in the ATWS analysis

if there is some boiling and 2) if there is boiling, does the core uncover,
We need audit calculations to answer these gquestions.
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TMI-2 event also showed that ATWS audit calculations must cover some failures
which impact consequences. These failures are 1) stuck open valve, 2) delay
in auxiliary feedwater and 3) reduction in auxiliary feedwater. We need
audit calculations to establish sensitivities of the ATWS events to these
failures. Further an inadvertent opening of a safety or relief valve is an
anticipated transient which may nave significant consequences and audit cal-
culations are necessary to confirm vendor analysis. (Note vendor analyses
sre probably inadequate). The potentially serious consequences for some
design (different HPSI shut off head) should be carefully reviewed and audit
calculations of such cases are warranted.

-' - ." P .} /_ E - L
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A. Thadani
Unresolved Safety Issues Program

cc: ATWS Distribution

Enclosure:
As stated
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seneric Task Action A-§S

NOTE TO: S. H. Hanauer, Director
Unresclved Safety Issues Program

FROM: Ashok Thadani

SUSJECT: EWR CODE EVELUATION

Most of the ATKS anz2lyses were performed by GE using their code called "REDY"
as described in NZD0-10302. OQur audit calculaticns using RELAP only cover
several seconds ( 23 seconds) of an ATWS transient and the calculated peak
pressyres aar2ed well with the GE calculational result., However, GE is now
using "ODYN" coce for all overprecsure events. Tnis new code w2s developed
by GE because the Pezch Bottom turbine trip test results did not agree well
with the results rredictes by "XEDY". The application of OCYN code to ATWS
events has not yet been reviewed by the staff. 1 see a need for the follow-
ing effort in code evzluation.

1. Peview “02YR" for LTV

aplication.
2. Perform Audit Caicula 3

a) First several s
(

of ATKS event - determine flux, pressure,
S/R discharge =

1 incluZes RPT).

b) Sevsrzl rinutes of ATHS Event - Use difz-znt SLCS injection
rates, injectisn ‘ti=e enc Sofium Penticuréte Zolution con-
centration., Look &t po.er, pressure, discnzrze through S/R
valves and estimate podl terperatures.

Currently BNL is planning {under Tech Assistance contract) to use RAMONA (a
3D code) for transient analyses. It would appear, on the basis of my dis-
cussions with Fuat Odar, that any ATWS audit calculations using RAMONA cannot
be completed until sorz time next year (- March).

Since we hope to propose to tne Commission a recomr.ended course of action on
B4Rs in the next few (3-47) monihs, ] see a need for the following:
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c--iete Item 1 above in TvO montns.J Aé:‘,‘wg.‘\;'\?qﬁn. . .;/;\3\\.1

o Comziete Item Za ebove Sm wl minths (Tis could be justifirztiion of
My earlier RILAP studies crovide sufficient basis for now but to be \
urther confirred later LEing RANOLA or other suitable code), --— .

v Cusplete item 2b early next yzar but prior to-ATWS rulc being effective ‘)l \
(guess - March '80). Completion of this task would reaquire that a fairly ,0,‘,
simnle contzin~ent model be incorporeted in the coude, 0 .

¥

While 1 see a reed for susperting ATWS audit calculations, 1 do not believe o
that a 2-D core m-42) is needed to get more accurate reactivity feedback 0&5
effezts, Defore w2 sign 2 Tech Assistarce contract using RANINA, 1 re-
cor-evd LOET you, 1ing, Fuat, Dan (Fienc), and I reet 1o ciscuss our needs
and %zl Fuat zrzpaire Tech Assistance recuest consistent with our ATWS
plans Tor LS
N | - / -
s | I
- a T— N —.
- Ashok Thadani
cc: M, Axcozk
F. Cherny
D. Fiens
RSS Files
ATw3 Diss
F, Cier
T. Speis
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Mr. A. Schwencer, Acting Chief
Licensing Branch No. 3

Division of Licensing

U. S. Nuclear Regulatory Commission
Washington, D. C, 20555

Re: Docket No. 50-275
Docket No. 50-323
Diablo Canyon Units 1 & 2

Dear Mr. Schwencer:

Enclosed for your review is a draft of Operating
Procedure OP-38, entitled, "Anticipated Transients Without
Trip." This procedure is being provided at the request of
the staff (Mr. A. C. Thadani) to assist in the review of
the ATWS issue at Diablo Canyon. It is not to be considered
part of the docket file supporting our operating license
application, nor will future revisions be submitted to the
Staff unless requested.

Approved copies of the procedure will be avail-
able to the Region V Inspectors.

Very truly yours,

Enclosure 'BOSO )
/)

80071480 53@
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DEPARTMENT OF NUCLEAR PLANT OPERATIONS DATE 6/7/80

RIABLO CANYON POWER PLANT UNIT NO(S) 1 AND 2 PAGE1OF 5
RGENCY OPERATING PROCEDURE

TITLE _ANTICIPA 1ENT (ATWT)
s
APPROVED Op 14#.6
PLANT MANAGER ,?;!

SCCPE

—

. {/‘0"'(}’

This procedure describes the steps to be taken in the event of an ATWT.
An ATWT is a failure of the reactor protection system to trip the rods in
when one or more reactor trip setpoints have been reached.

SYMPTOMS

1. Reactor trip point exceeded without a reactor trip. ‘
2. Possible Reactor Protection System activated alarm.
3. Possibly the reactor trip alarm.

4. DPR! indicates no rods drop.

5. RCS Hi pressure and level alarm.

6. NIS continues to read upscale.

AUTOMATIC ACTIONS

1. PZIR PORVs open.

2. PIR spray valves open.

3. PIR safety valves open.

4, Steam dump activated.

QBJECTIVES

1. Ensure the reactor is shutdown.

2. Provide a heat sink for the reactor.

IMMEDIATE OPERATOR ACTIONS

ACTIONS COMMENTS
1. 'Manually trip the reactoer. 1. Use the red handle.
a. Verify rod bottom lights oo DPRI.

b. Verify NIS decreasing.

§007160 52\ .
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ACTIONS _ COMMENTS, ONLy

2. 1f the rods fail to drop after 2. This will deenergize the load
Step | above, OPEN the 480 volt LC 13 centers supplying power to the
D and E breakers 52 HD 13 and §2 HE-4. rod control MG sets.

3, 1f the rods fail to drop after Step 3. 1f the BIT is injected and the
2 above, open BIT inlet and outlet rods remain out of core, it is
valves and start both centrifugal important to keep the RCP's
charging pumps. in service and maintain hot

standby conditions. A ¢ool-
down could allow the reactor
to return to criticality.

4. verify 211 three auxiliary feedwater
pumps rurning.

5§, Trip the turbine manually if required. §. With the reactor protection

’ system failed, the F-4 signal

6. 1f the turbine fails to trip after is not present to trip the

Step 4 above, trip the turbine using

the trip lever on the turbire pedestal.

Sound the site emer .icy alarm.

SUBSEQUENT OPERATOR ACTILLNS

1.

Verify steam dump operating to the
condenser or 10% atmosphere steam
dumps open. Transfer steam dump
to the steam pressure moce with a
1005 psig setpoint.

Verify that at least one RCP 1is
operating. If not, start as many
as possible.

Check all rod bottom lights on,
emergency borate 100 ppm for any
stuck out rod.

Check the gross failed fuel detec-
tor for any signs of fuel damage.

Monitor steam generator water levels,
air ejector off gas and steam gen-
erator blowdown radiation monitors
for any indication of : steam gen<
erator tube rupture.

I

S ———

2. RCP seals should be observed

PAGE 2 dd:z:‘;k
‘ {}N

turbine.

1. Monitor the heat sink (steam
dump) closely after this
transient.

closely as the RCS Hi pressure
may have affected them.

3. If no rods have inserted,
emergency borate the RCS until
2000 ppm is achieved.

§. The leak may occur as 2 resylt
of the RCS Hi pressure during
the transient.
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rl;lAﬂt N CANYON POWER PLANT UNIT NOIS) 1 AND 2

EMERGENCY OPERATING PROCE DURE

-

l NUMBER UP-38
£

REvisioNn 0

6.

10.

: ‘DaTE~S/7/8U

TITLE ANTICIPATED TRANSIENT WITHOUT TRIP (ATWT) ,‘Zﬁ‘cfé,, .

ﬁ; S— — ———— :=='§#'T==u
ACTIONS COMMENTS OAry

Monitor RCS parameters.
a. Tavg should return to 547.
b. PZR level should remain above 22%.

¢. RCS pressure should remain above
1950 psig.

1f pressurizer pressure decays below
1900 psig:

a. Verify closed all PORV (close the a.

backup valve if a PORV is found

open. )

b. Verify closed the PZR spray valves.
(Close any valve found open.)

Monitor all SI initiation parameters 8.

(PIR pressure, containment pressure,
etc.) for SI conditions. 1f any
parameter exceeds the SI initiation
setpoint, manually initiate safety
injection and proceed to OP-0.

1f manual initiation of SI fails,
proceed to OP-0 and perform all
Immediate Operator Actions Steps
using manual control.

1¢ S1 is not required, proceed as
follows:

a. Verify feedwater control valves
close when Tavg reaches §54°F.

b. Transfer the NIS recorder to
monitor one IR and cne SR channel.

c. Declare this event 2 site emergency.
Notify the appropriate outside acencies
given in Emergency Procedures General
Appendix 2 (Notificatica of Off-site
Personnel in the Event of an Emergercy).

The Hi pressure transient may
have stuck open a PORV.

With a failure in the Reactor
Protection System, the auto-
matic SI initiation is in
doubt.




E‘ soL A CANYNN PAWER PLANT UNIT NOIS) 1] AND 2
EMERGENCY OPERATING PROCEDURE

Fo,?t

NUMBER (P-38
peyvieinn 0

DATE 6/7/80
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TITLE _ANTICIPATED TRANSIENT WITHOUT TRIP (ATWT)

ACTIONS

d. Check the turbine-generator coasting
down properly.

1) A1l turbine drain valves open.

2) The AC bearing oil pump and the
high pressure seal oil backup
pump start automatically.

3) The 1ift pump starts at about
600 RPM.

4) The turning gear engages auto-
matically at or near zero speed.

e. Maintain condenser vacuum; if
vacuum is lost, use the 10%
atmospheric dump valves to
contrnl steam generator pressure.

£. Establish and maintain hot standby
operation, verify shutdown margin
per STP R-18, and adjust RCS boron
concentration if necessary.

g. If condenser vacuum is lost, check
the level in the condensate storage
tank to determine how long the unit
can be maintained in hot standdy
prior to going to cold shutdown.
Refer to Emergency Operating
Procedure OP-7.

h. Prepare to take the plant to cold
shutdown conditions.

74770” ON[Y
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rnmm A CANYON POWER PLANT UNIT NO(S) 1 AND 2

NUMBER UP-38

REVISION D

a.

EMERGENCY OPERATING PROCEDURE »
T1TLE ANTICIPATED TRANSTENT WITHOUT TRIP (ATWT) FCV@:&"Z’;&{:O
oY
APPENDIX Z On ONyy
EMERGENCY PROCEDURE NOTIFICATION
INSTRUCTIONS

1. wWhen this emergency procedure has been activated and upon direction from
the shift foreman proceed as follows.

Notify the Plant Superintendent and Supervisor of Operations or their
designated alternates.

Designate this event a Site Emergency. Notify those agencies given in
General Appendix 2 of the EmergencCy Procedures (Notification of Qutside
Agencies in the Event of an Emergency).

Within one hour notify the NRC Overations Center using the red phone
in the control room. Gather sufficient information from all sources
prior to calling so that the phone call is meaningful. Notify the
NRC that your call is pursuant to 10 CFR Part 50.72, (Notification of
Significant Events).




UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON O C. 20855

MAY 20 1980

MEMORANDUM FOR: Karl Kniel, Chief

FROM:

SUBJECT:

Generic Issues Branch, DST

Ashok C. Thadani
Generic Issues Branch, DST

NRC-EPRI ATWS MEETING SUMMARY

The staff met with the Electric Power Research Institute (EPRI) on May 5,

1930 to discuss the EPRI as well as the NRC considerations of the signifi-

cant transients, the frequencies of these transients, and the testing
frequencies of the electrical portions of the scram systems.

I. EPRI Presentation on Freguency of Anticipated Transients

The EPRI analyses (Enclosure 2) concludes that:

the total fregquency of anticipated transients is 10.59 per
reactor year for P4YRs and 9.37 per reactor year for BWRs.

the transients important for ATWS consideration have fre-
quencies of 3.74/RY and 4.7/RY for PWRs and BWRs respectively.

the ATWS events below 25% rated power level do not result in
severe consequences and thus the frequencies of transients of
significance is further reduced to 1.96/RY and 3.52/RY for
PWRs and BWRs respectively.

the extropolation of two transients using the learninn curve
(first year frequency + 39 x average frequency of years 2
through 8) /40 and individual plant design considerations
would further reduce the significant transient frequencies to

1.45/RY for B&W designed plants
1.65/RY for CE designed plants
1.18/RY fcr W designed plants

3.52/RY “or GE designed plants

Staff Comments:

The following Staff Comments were provided to EPRI concerning the
trequency of significant transients in PWRs and BWRs.

!

bUPLIGATE
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. J. Bosnak, Chief, Mech
P. Knight, Assistdn

F. C. Cherny, S
C STRESS LIMIT - ATWS

jon Leader, Mechanical Engineering Branch, DE
SERVICE

Reference: Your recent question to J. Knight

There is, as you probably know, a long story that can be told of the entire
period from the time when ATWS began as a generic unresolved issue, about
10 years ago, to where it is today, essentially almost resolved. The back-
ground as to how the ASME Service Level C has come to be part of the final
acceptance criteria is in itself no less complex than most of that 10 year
story. If you would like to discuss the background regarding the selection
of the Service Level C criterion, I would be pleased to discuss it with you
at any time.

However, in response to your immediate question to J. Knight regarding the
meaning of the Service Level C Limit, I would briefly clarify as follows.

The ASME Boiler and Pressure Vessel Code specifies several stress limits of
varying degrees of conservatism which can be used in the design of reactor
coolant system components. These 1imits are termed in decreasing order of
conservatism: Design, Service Level A, Service Level B, Service Level C,
and Service Level D.

Without going intn too much detail, the Design, Level A, and Level B

limits are used to .esign components for normal steady state plant operation
and for anticipated upset transient conditions. Compliance with the Design
and Service Level A limits assures that reactor coolant pressure boundary
component primary membrane stress levels are at or below the lower of 2/3

of the minimum yield strength or 1/3 of the tensile strength of the material
for ferritic materials or 30%, of the yield strength for stainless materials.

For the Level B limits, commonly accepted by NRC and throughout the industry
for anticipated transient conditions the primary membrane stress level is
permitted to rise as much as 10% over the Design or Level A limit, resulting
only from loading associated with a pressure increase within the component.
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Addressing your specific question, the Level C 1imit basically allows

primary membrane stress levels up to the material yield strength for both
stainless and ferritic materials.

The Level D Timit is a great deal less conservative than Level C and has
historically been used only for LOCA and SSE type loads where the stress
levels can indeed be very high, but, unlike the ATWS pressure loads, tend
to be quite localized in a given area of a component or support.

u;’./ (‘ . ‘_/.'/Ié"s/ ’%
F. C. Cherny, Section Leader
Mechanical Engineering Branch

Division of Engineering
cc: A. Thadani
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Note to A. Buhl V. Stello
Check M. Taylor
Denton A. Thadani
Eisenhut

Grimes

P. Knight

Ornstein

Malsch

Mattson

Minners

Novak

Ross

Rosztoczy

SUBJECT: ATWS ANSWERS FOR ACRS

DO X o>

NO—OI”IIX

Enclosed you will find draft answers to ACRS questions as follows:
May 1 McCreless memo Item 6
May 26 ! " Item ]
Since I am going on official travel on Tuesday, comments should reach

me by cob Monday, May 22.

Executive Director for Operations

Enclosures:
1. May 1 Item 6
2. May 26 Item ]
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