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‘The Safety Evaluation Report cn the ODYN code (Raference 2) {s primarily an
evaluation of the calculational model with 14itile discussion of implemantation
raquirements. Reference 3 provides the information required to bridge the gap
betwean evaluation and implementation. Specifically, there are eight {tams

covared in Rafersnce 3; these ara:

1. ODYN Option B statistical adjustment factors,

(AN ]
.

Control rod drive scram insertion time conformance procadure fer plants
1icensed under ODYN Option B,

3. Uncerzainty in ODYN pressure ca2lculatiens,

4. ODYN model temperature limits,

5. Uncertainty in subcooled boiiing model,

§. Dascription of e1ectran§c hydraulic contrel madel,

7. Listing ef 0DVH input voriables,

8. Comparison of minimum critical power rztio operating limits

established by REDY and QDYN.

Each ¢f these items is discussad belew.

Ttem 1. Statistical Adjustment Factors

Pige 111-§ of Reference 2 allows two statistical approaches; one is 2 plante
specific statistical analysis and the cthar is & generic analysis for plant
groups (e.g. BWR/2, 3, 4, 5, §) agg_zransients. The second approach invelves

the tstablishment of generic ACFR/ICP? pdjustment faetors for greupings of
similar-type plants which can be appiied to plant-specific ACPR/ICPR
calculation from the ODYN licensing topfcal report (LTR) deterministic approach.
Reference 3 provides the statistical adjust#ent factors for the three transients

vhiich are normally 1imiting transients (load rejection or turbine trip without



Az 2he ecmrletisa ef sack survaillamee tost pavicrmad o eowmpliames with the
technical apeéifzu::o: surveillance vequirenenis, the everage walue of all
surveillance dats at the 202 inzerticn pozitice geserated Ja the eycle to
dat2 13 > b2 testad at the 8% sigaiffeamce level against tha distziduzice
aspumed {n the ODYR analysas. The surveillovce faformatisa vhic esch plant
nsing this precsdurs will kave 2o rocais throughout the fuel eyelz 45 the
sumber of sctive 2smiTel Tods measured for e2ed furvedllasmze sas: (the ficzat
w:ua:mzﬂ:m;sme:adz;::@zam:udmuaxi)asaz.bs
éw:x;a scraz ting S ke 20X dzserslon positicn for the sc2ive rods measused
4 tast i (‘ta). She equatiza msed 2o salenlsate the everall avasage of all zhe
seraz= data gzaneratad to date i the gyele is:

B, | (3-1)

2 = mmder ef gurveilizsce tests pzeforesd o date 4a the cysle;

]
z 31 o total pusber of zctive rods massured to datp iz the cyele; =4

im3
8 .
z gi?i & pum of the pecan tipas to the 202 izsertien positien of all

- 4= sctive Tods masauraed 2o date S the £yele to aomply with the
Toctnieal Spesifiecstisa curwveilllzance requiresents.
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Bota thaz Pquatien 2=3, vhizh establishes the mexlimm allevable gerea lmses-
tion 2ime for sparaticn wndar Optic= B, may elsc be exprassed ia the follewing

[VRIDAT S

(2=3)

The valerticaship between the ssellislezg, &, znd the omount of survedllanmese
dace genevaend Juring the ¢yels &o $3idustrated d9 Tipure 2ol. 4o pors dasa
begsme svaileblc tbrewgh ke perfotbanee ef Suegyele suiweillsmec~coots, ghe
eoelfizient desrzases, 83 dses the asceptsnes eritzoisn, 75 ?hu;. the acra=
speed eviztecicn 43 belng tightomed 23 the cyele progresses, based en the
2esumpticn that, s ES5Te poTat data decome availeble durizg the eyele, the
mmegrtadsy Ia the pazs value cslenlstiez shenld decrezse.

We find the scrzm Insertion time conformance procedure to be accaptable,

Item 3. Uncertainty in ODYN Pressure Calculations

Page 11I-7 of Refersnce 2 states that if GE can demonstrate that the uncertainty
in calculated pressure is small (e.g. by a factor of 10 or mare) relative to the

bias 1n determiniag ASME vessel cverprossure limit, no addition ef uncartainty
to the calculation's of pressure is needed. A sensitivity study varying ODYN
input parameters cver the renge of Table 1 of Reference 2 shows the RMS
uncertainty in the peak vessel pressure to be 11 psi. &Z estimates the bias
in the ASME code to account for the matepial uncarta1nt§ to be approximataly
310 psi. Thersfore, there 15 no need to account for pressure uncertainty in
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tem 6. Descripticn of Electroniec Hydraulic Control Fodel

~

An early draft of Rederence Z statad “Wherein elecironic hydraulic controls
ar2 used in tha dasign, the modal used in selection of init{al control satzing
shall be submitied for staff reviaw.® This statzment was made because
Reference 1 previded information only for the mezhanical hydraulic contrsl.

BE claims that thera is no functional difference batween the two types of
control. However, they provided a description of the model in Reference 3.

We agree with the GZ claim that there is no functicnal difference between tha

two types of contrel.

item 7. Listing of ODYN Inout VYariables

Paga I1I-10 ef Reference 2 states “Listing of important 1hput variables such as
1izted {a Table I¥ smd initiel plent pzremetars fneluding but mst limited ¢o
contral eystem characteristies as depicted in Fligures 413 through 4-16 of
NEDO-24154, vol. 1, byt with numerical values pruvided should be provided with
gach submittal. The Initial eontrol system charactaristics, including tha model
used in the sclectien of initial sattings, shall be defined and substantiatad in
terms of the design basis for each control system of the plant." Item 7 of
Refarence 3 1ists typical values of these initial parameters which may be
included by refsrence into individual plant submittals provided the values are

appropriate to the individual submittals.

“tem 8. Comperison ef HCPR Operzting Limits Establishad by REDY and ODYH

The Staff requested 6E %o provide a comparison of CPR operating ljmits based

on REDY and ODYN prediction. The purpose of such 2 comparison was to



‘The sveats fotr vhieh ODTR has besm qualifisd aszd appreved sre 1isted ia
Raference 1, Foluma 3, £nd fnelnde the followrizg: (1) feedvatar esatrsllss
frilure-maxizum denand; {2) pressure vegulater failurt-ﬁlosed direczion; (3) gen-
erater load 2pjsctien with gad without bypazs eperatics; (4) maln atsamlime
dsclaticn walve closure (trip.sczz= end flux serem); (5) loss of esndenmser
wscuvu=; (£) tuvhine todp with aad withkout bypass; sad (7) loss of auxiliary
pover = all grid ceemecsticas. LI propeces that culy the following thrie
cvents be raported for relood submittals o7 safely rralysis :e;ori revizigns:
generator load rejeccicn/turbise trip without bypass (vhichever 43 liziting),
facduater contreller fallure-vaximm Jdemand, sad mais stesnline fsolacicn valve
glesure=fiuxz seram (to satisfy ASME eade pressurs roquirzments)., These ars the
p==t prassurizatise evests presantly freluded In Teload sudeftzals, erd railsc:
the eonslstency 4= the ODTE emd RIDT teruvito. Tha eveats oot dmcluded {2 ke
subnitezl erp much dacs somare, for tha roasses £4pcnsscd balsw,

1) Turbine/Gengretor Trips bith Bypess

These gverts 27 esnslderstly less severe Them the Szaaziencs = which the
byrass gystes 45 eosumed to fall. Typiezl turdine Bypass erpacicies Tamge
froz 25-401 of roted ctesmflow. This bypauss ezpacity Tesults 42 & ssmside

ercdly milder thermal end everpressurizatien gvent.

2) Pressure Regulator Fa11ur€ - Closad Direction

-~

The stazndard event evslusted I3 SAR geelysis 1z coe ia vhich the eomtrolling
pressure regulatse 12 espumad to {31l 4n the clesed direction. TUnder thes:
f241nre ecndizicas, the backup regulater tzkes over esatral of the turbime

> sdmissisa wolveg, praventing 2=y esrisus tTensicms. The disturbanmes fs uild
and sizllzr 20 & pressure set peint chenge with ne si;nifscan: reduczisas ef
frol theresl parpine escuryisg, As ghown ¢ the SARs, this evens iz eomsidesally
o323 sevezcz tham the gemerater amd turbine trips witheut bypass.
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The staff agrzes with the BE assessment of the relative saver{ty of the transiants
11sted. Therefere, the following events should be reanalyzad with ODYN for plants

which have analyses ef rzcord using REDY:

1) generator load rejection/turbine trip without bypass
2) fezedwztar controller Tailure maxinum demand

3) m2in stzam line 1solation valve closurz-Tlux scram.

If for & particular plant another event should be more 1imiting than those just
1isted, then the other event sheuld also be raanalyzed with ODYN. For the nsw
plant: with transient analysas supplied by BE, 211 of the evants listed in

Table 3 of Reference 1 should be analyzad with ODYAN.
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Table 1

SMMAXT OF GENZRIL STATISTICAL ADJDSTXCENT FACTORS (ACPR/ICER)

Yiznz
Crounings LR/TTRCEDY
3u3 2/3 = 2OC 0,008
EWR 4/3 v/o R¥T = 20C =0,039
3WR &4/3 v/o EFT = XOC -0.11
BER &/8 ©/83T < 20C =8.0%¢
R &/3 v/iFT o BOE -0.001
BUR 6 = 500 w5021

Falir3
=0.016
=0, 009
=0,009

‘ﬁlﬁealé
40,026

€, B3

TS

“:—’ae 017

#gith the exzeptien of FUCF ex PROF evauze, this ze2 of zdjustment faeciors
vill de gpplised te 2ll pressurizatics events enzlyvzed with the ODTK eode to
establish the CFR eperating limit, sizce they typically imvolve generazes

er tuchise rzizs.
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adjustment factor (AF) to the ratio of the calculated values of
ACPR ana ICPR (ACFR/ICPR)C:

ACPR .. (ACPR
(ICPﬁ)new - (ICPR)C * AP
This equation can be simplified to:
SL
ICPR = =
new . rroCPR
1 - [(fgpR)e * AF]

Where SL = Safety Limit MCPR

It should be noted thit in both the Option A and Option B czses, the
ICPR is defined as Safety Limit plus ACPR for the event being analyzed.

you have any additional questions or comments, please contact me or
C. Pfefferlien on (408) 925-3392 of my staff.

I7
H.
Vary truly vours,

(218 o2

R. H. Buchholz, Manager

BWR Systems Licensing

Safety and Licensing Operation
RHB:sem/1158-59 1F

cc: L. S. Gifford
M. W. Hodges
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