GPU NUCLEAR CORPORATION
OYSTER CREEXK NUCLEAR GENERATING SBTATION

Provisional Operating
License No. DVPR~16

Technical Specification
Change Reguest No. 1986
Pocket No. 50-219

Applicant submite, by this Technical Specification Change Regquest No, 198 to
the Oyster Creek Nuclear Generating Station Technical Specifications, a
proposed change to page 5.2+1.

W N v 0 -
BY X r L,l Al Ap : \
J. o« Barton
Vice President and Director

Oyster Croek

o ued

gworn and Subscribed to before me this 7/ day of Jd.l . 1991,

¥ 4 Y107 G 4
% &P
E=O0OUL LY






OYSTER CREEK WUCLEAR GENERATING STATION
PROVISIONAL OPERATING LICKNSE NO. DPR-16
DOCKET WO, $0-219
TECHNICAL SIRCIFICATION CMANGE REQUEST NO. 198

Applicant hereby requests the Commission tu change Appendix Rk to the above
captioned ) cense as below, and pursuant vo 10 CFR 40,92, an analysis concerning
the determination of no sign'{icant hararue conslderations is aleo presented:

1.0

2.0

3.0

4.0

SECTION 10 BE CHANGED

Cection 5.2,

EXTENT QF CHANGE

Revise Technical Specification 5.2.A.

The requested change (e vhown on attuched Technical Specificalions page
5,21, Related changes to Technival Specifivations Bases are required on
pages 4.5-12 and 4.5+16., 1In addition, edltorial changes unrelated to the
basis of this request are needed on pages 3.4-7 and 3,.5-8,

The Oyster Creek drywell internal design pressurs (e presently 62 paig.
This design prexeure value ies bamed on loss~of-coclant accident (LOCA)
simulation tests which were conductud te co Jirm the adeguacy of the
pressure suppression containdent design of the «ega Bay plant (Ref. 1),
However, a comparison of Oyeter CTroeek and Bod. .a flay containment design
features showe that the Oyster Creek drywel) pressure should be lese than
that for REodega Bay (Fef. 6;.

Corrosion in the drywell shell hae prompted GPUN to establioh an Oyster
Creek specific design pressure. This new value would be used for any
future drywell repalr decisions, To develop such a design pressure, state~
of-~the-art analytical tools were used (n conjunction with experimental
data. This evaluation includes a recalculation of the reactor vessel
blowdown into the drywzll as well «e the correaponding containment
response.

Reactor vessel blowdown wae calculated using both TRACSG and RELAPS, TiACG
is a GE computer code that has been qualified for use in evaluating bolling
water reactor (BWR) LOCA respunce (Ref. B-10), RELAPS (Ref., 2) e a
computer code which has been daveloped to simulate light water reactor
tronnientes as well as large and small braak lose-of-coolant accidents.
Therefore, both of these computer codes are appropriate for this analyeis.

The containment response to the resactor vevsel blowdown was ralculated
using M3CPT and CONTEMPT. MICPT is a GE computer code uued to avaluate the
short term containment response to a design basieg LOCA. It ie the same
code that wase used to evaluate the Oyeter Creek LOCA containment pressure
response for the Mark I Long Term Program analyels (Ref. §). CONTEMPT
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5.0

(Ref. 3) ie 3 nuclesr reactor contasioment analyeis ¢ode which e used to
evaluate pressure temperature response to nass and energy inputs (blowdown
of reactor vessel), These contairusent codes in conjunction with the vessel
plowdown results provide a complate method for establiehing an Oyster Creek
specific deaign pressure.

The results of thie evalustion show that tune peak drywell pressure
following a design basia icose of coolant accident (DBLOCA) is 38.1 peig.
To ectablish a design pregpure value, an additional 15% allowance iv sdded
to give a conservative value of 44.0 puig.

In addition to the drywell pressure change, unrelated revisiovns are veeded
to two Bases pages. The last paragraph in Section 3.4 Buees on Page 3,4+
in tevised t9 Plarify that the containment espray systimu méy be inoperable
vhen primary containment integrity Lle not required, In addition, the
statement concerning chromated torues water is deletwd eince chromatees are
no longey used to treat torud water. The ¢hromatad water has beun
replaced., Alsu, on page 3.5+8 of Swetion 3.5 Rases, wn editorial change ie
necessary to properly #atate the 2 peig external design presouce of the
drywell.

QRIGINAL DESIGN PRESSURE

The Oyster Creok dryweil design pressure wae originally eetablished at
62 peig. Thin pressure was firet established as a depign value for the
Bodega May plant and later specified for Oyster Cremk. The Bodega Bay
deeign pressure value ls based on LOCA simulation towts., These teets wore
conducted tu conflirm the adegquacy of the pressure suppression contalnment
deeign of the Bodega Bay BWR. The tests showed that the maximum doywell
pressure for those tewts which were representative of the Bodega Bay design
wos 52 peig. An additiconal 10 pei waes added when establishing thy Bodega
Bay deeign pressure of 62 peig.

This value was assigned to Cyeter Cresk even though there are major
differences in the design of the two plante. The differences between the
plante are such that the peak drywell! pressure for Oyster Creek is loss
than that for Bodega Bay. The Oyster Creek lUpdated Final Safety Analyels
Report (FSAR) correlates the Bodega Bay twet valuee for peak drywell
pressure ap a function of the ratio for drywell to wetwall vent area to
break arex (Ref. 6, Fig. 6.2~6). This particular plant parameter plays a
key role in determining the peak drywell pressure. The larger thie yvatio
ie, the greator the impact of the suppression system on reducing peak
drywell pressure. This correlation produced an estimate of the peak Oyster
Creek drywell prossure to be 37 paig.

Additionally, the Qyetar Creek FSAR (Section 6.2.1.3) preeents calculated
resultes of the Oyster Creek response to a DBLOCA. The FSAR states that
this model tends to overpredict maximum containment pressures when compared
with Bodega Bay and Humbolt Bay pressure supvression tests (Ref. 6,
Figa. 6.2~B and 6.2+9). The result of this analytical model when apnlied
to Oyster (reeir was a peak drywall pressure of 33 psig. 8Soth of these peak
drywell pressures presented in the FSAR are less than the 52 psig value
established for Bandega Bay. It was thus previouely recognized that the
62 paig design value was significantly larger than that which would be
adequate for Cyster Creek.
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BE-EVALUATION OF THE DEXWKLL DESIGN FREESVRE

To establish an anpropriaste design pressure for the Oyster Creek drywell,
it ie necestary to simulate contalnment response to the DBLOCA, For peak
drywell pressure, this is the double-ended guiliotine break of a
recirculation loop pipe. The elmulation must, therefore, include & resctor
vussel model of this accident,

In addition, it is necemssary to simulate the Mark I pressure suppression
containment . From this simulation, the drywell pressure response to the
double-ended guillotine break can be determined.

6.1 Hethede

In order to simulate the pesk drywell pressurvy for Oyster Creek, four
computer codes were used (reofer to Flg. 1), The first twe of these
include the GE BWR version of TRAC (TRACG, Refe. 8, 9, 10) and RELAPS
MOD) (Ref. 2). These codes were independently used to valoulete the
Qyeter Creek reactor vessel blowdown for the DBLOCA.

The results from these analyses woare then used as input to & pecond
sot of codes., These codes wero uned to evaluote the drywell preesure
response to the blowdown, The firet of theae, MICPT, (GR containment
code) wav used to predict the containment responsd to the TRACG
blowdown The eecond code used (n the containment analysie |-
CONTEMPT/EI128C. CONTEMPT was used to eovaluate the contalnment
reeponse to both the RELAPS and TRACG blowdowns, Thus, the CONTEMPT
results provide a comparison of twoe different blowdown models as well
a8 two containment models.

6.2 TRACG Best Retimate Veqsel Blowdown Model

TRACG wae used to establish & best estimate blowdown for Oyeter
Creek. A multi-node reactor vessel model was developed for Oyster
Creek as part of the reviesed 10 CFR 50 Appendix K analyeis program,
This wsame mpdel wase used for this evaluation (Ref. 4), The
nodalization wae performed with vessel geometry as well as governing
phonomena in mind.

The initial conditionec assumed (Table 1) are the same as those used
for the OC Mark I Long Term Program ocontainment analyels (Ref., 5).
They aro aleo consisetent with how the plant ies currently operated.
The resulting mass and energy release are provided in Tabls 2 and
Figure 2. Thie represents the TRACG best estimute blowdown.

In order to ineure confidence in the TRACG break flow model, a
comparative analyeis was performed. Thie analysie (Ref, 4) compared
the TRACG best estimate recults with a number of actual blowdown
teste. The tests included:

© Simple vessel blowdown teets (PSTF)
4] Scaled integral BWR tests (TLTA, FIST, FIX I11)
-] Full elze reactor vessel tegts (Marviken)

™



Each blowdows wae divided for analytical purposes, into two regimes,
The first regime represents the pericd during which the vessel
conditione at the break are subcooled liguid, The second represents a
two phase condition &t the break. An avecage break mass {low rate wae
obtsined in each flow regime for the test data and the TRACG
prediction. From these values, a break flow multiplier was developed
for each regime. The nultipliers were defined to be the ratio of the
measured to predicted average break flow rate. The maximum multiplier
{(multipliere]l.25) was then applied to the best estimate TRACG break
flow from the Oyster Creek LOCA analyeie (Table 2). This produced
what will be referred to as the TRACG best estimate blowdown for
Oyéter Creek. It should be noted that thie multiplier will increase
the tots' mass and energy into the contalnment by 288, This is not
physically poseible since the source of this maes is the reactor
vesswl which transporte & clearly detined quintity of mase and energy
through the break. The multiplier addresses uncertainty of TRACG
prediction in the rate of transport only.

BELAPS Beat Estinate Vessel Biowdown Model

To independently confirm the TRACG blowdown resulte, & RELAPS MOD?
blowdown model was developed. Thie model was nodalized with the same
considerations as thoss used for the TRACG model. The blowdown
resulte are provided in Ficure 3 and Table 3. This will be referred
te ae the RELAPS best estimate blowdown, A graphical comparieon with
TRACG is shown in Figure 4. The results presented in Figure 4 show
that TRACG predicts & somewhat higher peak flow rate out of the
veseel. However, the RELAPS code predictes a larger initial rate of
change of blowdown flow. Therefore, the impact on the containment
responee ie expected to be different.

The RELAPS blowdown model was compared with actual test data from
Marviken tests (Ref. 7). Thie comparison was used to establish a
multiplier for the RELAPS blowdown., As was the case for the TRACG
blowdown, the multiplier addresses uncertainty in the rate of break
mags flow rate only. Ae & result, the integrated masse and energy into
the containment model i in excese of what would actually cocur. For
the RELLPS blowdown, this multiplier is conservatively set at 1,30,

Containment Model (MICPT)

The containment responge to the TRACG blowdown was evaluated with the
GE code M3ICPT. This code i used to evaluate short term DBLOCA
response of the containment, M3ICPT was used in the evaluation of the
Oyster Creek LOCA containment pressure response for the Mark I Long
Term Program analyeie (Ref. §5).
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TABLE 1
TRACG/RELAPY INITIAL CONDRITIONS
TRACG

Reactor Power (% Rated) 102
Dome Pressure (PSIA) 103%
Reactor Core Flow (MLB/HR) 61.0
Steam Flow (MLB/HR) 7,398
Core Inlet Temperature (°F) $25.C
feadwat r Temperature (°F) 317.0
Break Area (PTZ)

Vessel Side Area 3,109

Pipe Side Area

T P W T T o S R

(limiting flow area just

upstream of break)

3.149 at break

1.547 at flow venturi

. Does not include the core bypass flow.

100

10386

85.56 *

7.506

$12.0

316.5

3.11

3.11 at break

1.55 at flow venturi
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0.0

0.49365%
0.65958
0.85506
1.073
1.671
2.1645%
2.9583
3.9009
5.1141
5.9771
6.9483
7.9597
9.0245
9.9242
12,137
14.9237
20,936
28,192

30.0

NOTE:

42045

40896

41883

40381

38102

34566

29654

24818

23000

22997

22553

22133

21338

20082

15376

9476

694%

4165

854

$19.3

518.1

518.2

518.1

518,2

18,1

§18.1

51809

520.8

§23.9

§25.0

526.8

$27.7

629.9

$34.7

572.1

745.6

714.4

B32:4

871.2

M3ICPTOS ACCEPTS 20 BREAK MASS FLOW RATE AND ENTHALPY POINTS.
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23870
31710
30110
31640
32860
32930
33300
32580
31670
30060
28380
27700
27100
25900
25070
22360
19670
17850
16520
15890
16380
14750
14000
11930
11870
11200
10450
8612
7498
6656
5924
5376
4946
4469
4006
3471
3078
2768
2681
2111

527.7
628.9
§26.9
8§58 7
§27.6€
6528.2
529.6
§27.4
§30.4
534.5
§34.6
538.8
540.5
544.3
547.5
544.6
550.3
553.58
653.7
648,1
545.4
547.8
558.3
$96.2
583.9
586.2
581.5
608.1
614.1
625.8
638.2
639.4
631.4
632.9
640.6
672.2
687
692.4
652.9
768.%
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1. WETWELL ALRSPACE AND SUSPRESSION POOL

Wetwell Alropac!
Free Volume (FT7)

Initial Wetwell
Alrspace Pressure (PSIA)

Initial Wetwell
Alrepace Temperature (°F)

Initial Wetwell Airspace
Relative Humidity (%)

Suppression Pool
Volume at HWL (FT’)

Initial Suppression Pool
Temperature (°F)

2. DRYWELL AND VENT SYSTEM
Drywell Free Volume (rr3)
Initial Drywell Pressure (PSIA)
Initial Drywell Temperature (“F)

Initial Drywell Relative
Humidity (%)

Number of Downcomers

Inslde Diameter of Each
Downcomer (FT)

Downcemer Submergence

Teotal Downcomer Loss
Coefficient (Including
entrance, exit, turning and
friction losses)

121,400

14.7

77.%

100

92,000

77.%

180,000
14.7

135.0

20.0

120

1.958

4.086

121,000

16,1

77.%

100

92,000

77.5

180,000
16,1

135.0

20.0

120

1.958



TIME
{SEC)
9.5
9.7
3.0

20,8
32.9
38'1

PEAK DRYWELL
PRESSURE

FLOW RATE
1.0
1.0
1,25
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CASE

FLOW RATE
MULTIPLIER
1.0

1.0

1'25

M3ICPT/TRACG

30.5 peig / 9.5 sec

32.9 peig / 9.7 sec

38.1 psig / 3.0 sec

CONTEMPT/TRACG

28.8 psig / 8.9 sec

31.4 paiy / 9.2 sec

36.8 psiygy ,

3.1 sec




} .
FLOW RATE
CASE MULTIPLIER
1 1.0
:L 2 1.0
[ 3 1.25
[

B N A T R e e T L e I B T e T L T L e B e S

TRACG

28.8 psig/8.9 sec

31.4 psig/9.2 sec

38.1 psig/3.0 sec

FLOW RATE

1.0

1'0

RELAPS

29.6 paig/5.2 mec

31.6 peig/5.4 sec

38.4 psig/%.1 sec
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FICURE 2

TRACG BEST ESTIMATE DB-LOCA BREAK FLOW RATE
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FIGURE 3

RELAPS BEST ESTIMATE DB~LOCA BREAK FLOW RATE
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FIGURE 4

COMPARISON OF RELAPS AND TRACG BREAK FLOW RATES
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FIGURE 7
OYSTER CREEK PRESSURE RESPONSE

CASE 3 - MICPT / TRACG
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OYSTER CREEK PRESSURE RISPONSE

CASE 1 - CONTEMPT / TRACG
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OYSTER CREEK PRESSURE RESPONSE

CASE 2 - CONTEMPT / TRACG



~N

. ....Ju.;.r,ll

L

GZ1dNS* LEZIN

9
"
v

v - JJN!)»U}

|

A
NAOORD

10

s

a2

34d

1SS

»

e

w a

¢

“

/RE

ES

S PONS

Yon
4

ONTEM]

ASE




NC297.5UPTX

OC DBA LOCA GE BLOVDOWN

DRYWELL — |

-2

WET WELL

ﬂl .4.

[ 48
- N

18

-‘ LN k.

» o »
(Z21d"S) 0!5d INSS

FIGURB 11
OYSTER CREEK PRESSURE RESPONSE

CASE 1 - CONTEMPT / RELAPS

SEC

ELAPSED TIME.



RESPONSE

\ m 2
=
5 &
18 =i
- [ - :
e el - 7 x Wu wr
2 2 a., z
A T e—————— {83 -
| = 5
» - «
; o8 -
Aw“i e <
~% a v
MG
-
2~ TTIMIIM |
| K
1T TITIMINMO “
:
" R A S e

X1dNS* LEZON




”

X1dNS® LEZON

23S ML OISH T3

Y o2 L 1 ot S
— T P T = | 4 - t.\l‘
-
camei— M

L A by
-_y o )

| S

_,'f:l‘/./
/<
i 4
-
ﬁ..‘u‘»ﬂ})

T TIMAN

1 s e e el s

NACOAD W 39 B0 B0 00

(hR2LdS)

FIGURE

RESPONSE

"REEK PRESSURE

TER

o
JIS

RELAPS

NTEMPT




