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W44.F CREEK
NUCLEAR OPERATING CORPORATION

Bart D. Withers
Prwdent and
""*

June 29, 1988 ,

NM 88-0173

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Mail Station P1-137
Washington, D. C. 20535

Reference: 1) Letter dated 5/24/88 from P. W. O'Connor, NRC, to
B. D. Withers, WCNOC

2) Letter SLNRC 86-01 dated 1/8/86 from N. Petrick,
SNUPPS, to H. R. Denton, NRC

3) Letter VM 87-0029 dated 2/4/87 from B. D. Withers,
WCNOC, to NRC

4) Letter WM 87-0145 dated 5/15/87 from B. D. Withers,
WCNOC, to NRC

Subject: Docket No. 50-482: Response to RAI Regarding the SGTR
Analysis

Gentlemen:

Attached is Wolf Creek Nuclear Operating Corporation's response to Reference
1 which requested additional information regarding the Steam Generator Tube
Rupture (SGTR) analysis for Wolf Creek Generating Station. The ottachment
provides information for the present analysis that is similar to that in
USAR Table 15.6-4 to allow the staff to make an independent assessment of
the dose consequences. Previous correspondence on the SGTR analysis wac
submitted via References 2, 3 and 4.

f

If you have any questions concerning this matter, please contact me or
Mr. O. L. Maynard of my staff.

Very truly yours,

8807070132 880629DR ADOCK 0500049p
PNV art D. Withers

President and Chief
Executive Officer

BDW/llk

Attachment

i cca B. L. Bartlett (NRC), w/a p0
kD. D. Chamberlain (NRC), w/a p

R. D. Martin (NRC), w/a
,

P. W. O'Connor (NRC), w/a (2)
PO. Bm 411/ Burkngton, KS 66830 / Phone: (316) 364-8831

4
An Equal opcorturwty Errcoyer IA F tCViT

_ - _ - _ _ - _ _ _ _ _ _ _ _ _ _
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WCLF CREEK NUCLEAR OPERATING CORPORATION

WOLF CREEK GENERATING STATION

DOCKET NO. 50-482

Response to Request for
Additional Information Concerning

STEAH GENERATOR TUBE RUPTURE ANALYSIS

for

WOLF CREEK GENERATING STATION

Prepared by
Glenn J. Neises
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STEAM GENERATOR TUBE RUPTURE ANALYSIS
for

WOI.F N N GENERATING STATION

1

Ouestion 1:

In the May 15, 1987 response to the staff's request for additional
information regarding the Wolf Creek Nuclear Operating Corporation estimated r

doses for a steam generator tube rupture accident assuming that offsite
power was lost and that the safety valve on the secondary side failed to
completely reseat. The staff notes that the estimated doses to the thyroid

,

for Case 1 of this analysis are larger than the values in FSAR Table 15.6.5.
However, the submittal contains insufficient information for the staff to
independently reassess these doses. Please provide information for the
present analysis that is similar to that in FSAR Table 15.6-4.

Response 1:

The definitions of Case 1 and Case 2 in the May 15, 1987 response (Reference
1) are reversed from those presented in the USAR. The case definitions,

provided as footnotes to Table 1.3 of Reference 1, were consistent with the
presented results, i.e. Case 1 of Table 1.3, Reference 1 is the pre-accident
iodine spike per Standard Review Plan 15.6.3 (Reference 2), and Case 2 of
Table 1.3, Reference 1 is the accident initiated iodine spike per Standard
Review Plan 15.6.3. Since this was a new scenario, the Standard Review Plan

was used as guidance in developing the analysis. Thus, Case 1 from
Reference 1 should be compared to Case 2 in the USAR and Cane 2 from
Reference 1 should be compared to Case 1 in the USAR. It can be seen that
the doses for the steam generator tube rupture analysis detailed in
Reference 1, Response 1 are not larger than the values presented in USAR
Table 15.6-5.

The information requested has been provided in Table 1.1 for the doses
presented in Reference 1, Response 1 for the steam generator tube rupture
analysis with forced overfill of the faulted steam generator. Differences
between Table 1.1 and Table 15.6-4 have been highlighted with explanations
following.

|

i

i

I

_ . _ . . _ _ _ _ _ _ _ _
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REFERENCES

1 Letter W 87-0145 dated'5/15/87 from B. D. Withers WCNOC, to U.S. NRC,
"Response to RAI Regarding the SGTR Analysis'.

2. . NUREG-0800, U.S. NRC Standard Review Plan, Section 15.6.3, July, 1981.

3.- Letter SLNRC 86-1,-from N.A. Petrick, SNUPPS, to H.R. Denton, NRC,

' Steam Generator Tube Rupture Analysis - SNUPPS'

.



_ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ - __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ _ _ -__

. .

Attachm:nt to WM 88-0173
* ''Pcgo 3 of 7 ;-

.

Table 1.1
,

PARAMETERS USED IN EVALUATING THE RADIOLOGICAL CONSEQUENCES
OF A STEAM GENERATOR TURE RUPTURE WITH FORCED OVERFILL

I. Source Data

a. Core power level, HWt 3479.22^

b. Steam generator tube leakage, 3

gpm

c. Reactor coolant iodine activity:
1. Case 1 Pre-accident iodine spike per

Standard Review Plan 15.6.3.
A pre-accident reactor
transient has occurred which
raised the primary coolant
1-131 equivalent concentration
to the maximum value permitted
by Technical Specifications
(60 pCilgm).

2. Case 2 Accident initiated iodine spike
per Standard Review Plan
15.6.3. An iodine spike occurs
concurrently with reactor trip
where the release rate from the
fuel rods increases to a value
500 time greater than thw
release rate corresponding to
the I-131 equivalent
concentration at the
equilibrium value (1 pCilgm)'

stated in the Technical
Specifications.

d. Reactor coolant noble gas Based on 12 failed fuel as
activity, both cases provided in USAR Table 11.1-5

| e. Secondary system initial Dose equivalent of 0.1 pCi/gm
activity of I-131

|
f. Reactor coolant mass, lbs

3
1. In reactor vessel 2.02E+5

B,

| 2. In total primary system 5.05E+5

g. Steam generator mass
(each), lbs

,
1. Water 1.04E+5

| 2. Steam 0.08E+5

h. Offsite power Lost at reactor trip
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Table 1.1 (sheet 2)

1. Primary-rJ-secondary Break flow continues
leakage duration throughout the transient, due

to primary-secondary pressure
inequalities, although most of.
the flow is terminated at the
end of the second
depressu5 aati n at 3:57t

seconds.

II. Atmospheric Dispersion Factors The atmospheric dispersion
factors used are the same as*

those listed in USAR Table
15A-2.

III. Activity Release Data

a. Faulted steam generator
D

1. Reactor coolant discharged 160569
to steam generator, lbs

2. Flashed reactor coolant Discussion below

The fraction of the primary-to-secondary leakage that flashes
to steam is defined as, X(t), whore

HAVG(t) - HF(t)
X(t) -----------------

HG(t) - HF(t)

and where HF(t) = saturated vapor specific enthalpy
corresponding to the faulted steam
generator water temperature.

HG(t) = saturated liquid specific enthalpy
corresponding to the faulted steam
generator water temperature.;

|

|
The value HAVG(t) is the average specific enthalpy and is

i
defined as,

!
i

i

i
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Table 1.1 (sheet 3)

( GHL(t) * HHL(t) ) + ( GCL(t) * HCL (t) ]
ILAVG = -------------------------------------------

GHL(t) + GCL(t) f

where- HHL(t) = specific enthalpy of the fluid from the
hot leg,

HCL (t) = specific enthalpy of the. fluid from the
cold leg,

GHL(t) = leakage flow from the hot leg to the
faulted steam generator,

GCL(t) = leakage flow from the cold leg to the
)

faulted steam generator.

3. Iodine partition factor 1.0

for f2 ashed fraction of
reactor coolant

4. Steam release to

| atmosphere, lbs E
l- 0-2 hours 98300

2 hours-RHR cut-in conditions 23219

5. Iodine carryover fa: tor 0.01

l for the non-flashed
! fraction of reactor coolant
| that mixes with the initial

| iodine activity in *.he

j steam generator

[ b. Intact steam generators p
j 1. Primary-to-secondary 4094

| leakage, lbs

|

2. Flashed reactor coolant, 0

percent

3. Feedwater flow rate, lbs g
0-2 hours 934782
2 hours-RHR cut-in conditions 278643

4. Steam release to atmosphere,
lbs H
0-2 hours 390087
2 hours-RHR cut-in conditions 267931

5. Iodine carryover factor 0.01

.

.___ _ _ _ _ _ _ - __- - -_- _ --_ - -_____________



. _ _ ._. __ . .- _ _ - _ - _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

, . .

Ittachm',nt to.WK 88-0173<.t.-
*

Psgs 6 of 17

Table 1.1 (sheet 4).,

6.' Transient end time, 'The WCNOC' analysis to force
SGTR steam' generator-
ovarfilling was carried ~out
until:RHR cut-in. conditions
were achieved'at-13195 seconds..

c. Activity released to the' Listed.below
atmosphere

1. Case 1

Isotope 0-2 hours (C1) 0-8 hours (C1)
I-131 230.8860000 237.0552000
I-132 64.4930000 .65.4705300
I-133 315.1220000 323.0635000
I-134 19.5798900 19.7079300
I-135 147.7714000 151.0351000
Xe-131m 9.8918610 10.5344100
Xe-133m 53.9457600 57.4638700
Xe-133 2689.4410000 2864.3400000:
Xe-135m 7.8389370 8.3921150
Xe-135 161.0471000 171.7665000

| Xe-137 5.5955380 5.9730460
Xe-138 26.2041100 28.0586700
Kr-83m 11.5091000 12.3195200

; Kr-85m 56.3724100 60.2078700
Kr-35 4.1703330 4.4409370
Kr-87 33.5351000 35.9345900
Kr-88 106.3467000 113.7063000
Kr-89 3.1183320 3.3278880

E. Case 2.

Isotooe_ 0-2 hours (Cil 0-8 hours (C!)
I-131 47.1894500 54.1295500.
1-132 79.3560900 89.1352500

7 7
I-133 94.3565800 108.1830000
1-134 65.0037700 71.2446300
I-135 78.2855100 89.3376500
Xe-131m 9.8918610 10.5344100
Xe-133m 53.9457600 57.4638700
Xe-133 2689.4410000 2864.3400000
Xe-135m 7.8389370 8.3921150

! Xe-135 161.0471000 171.7665000
|- Xe-137 5.5955380 5.9730460

|
Xe-138 26.2041100 28.0586700

. Kr-83m 11.5091000 12.3195200
l- Kr-85m 56.3724100 60.2078700

Kr-85 4.1703330 4.4409870
Kr-07 33.5351000 35.9345900
Kr-88 106.3467000 113.7063000
Kr-89 3.1183320 3.3278880

l
!

!

. -



_ - -

.

, :Attachmsnt to WM 88-0173
,

,

Pigs 7 of 7

Table 1.1 (sheet 5)

(A) This value is 102Z of the guaranteed core thermal power output. This
power level was chosen to maximize steam generator overfill (Reference
3 section 3.2.1.1.5), and thus the radiological consequences resulting.
from the overfill were calculated from the results of this model.

(B) RETRAN modeling was used in analysis of the steam generator tube
rupture with forced overfill, therefore RETRAN calculated parameters
will vary from the USAR analysis.

(C) Steam generator overfill was forced by delaying the termination of
safety injection to provide enough liquid in the faulted steam
generator steam line to force safety valve opening and liquid relief.
The extended SI flow time caused the primary pressure to remain high
for an extended period of time. Thus the primary / secondary pressures
remained unequal and allowed for break flow to continue over a longer
period of time than in the USAR analysis.

(E| Steam generator overfill was forced by delaying the termination of
safety injection to provide enough liquid in the faulted steam
generator steam line to force safety valve opening and liquid relief.
This extended SI flow time caused more break flow to be discharged to

the faulted steam generator than in the USAR analysis.

(E) The SGTR with Forced overfill analysis assumed that at liquid relief
through the faulted steam generator steam line safety valve, the valve
would fail open with an eftective flow area of SI, with consequent
continued secondary blowdown until RHR cut-in conditions were reached.
Therefore the steam release to the atmosphere from the faulted steam
generator will not be the same as the USAR analysis.

(F) A constant 1 gpm primary-to-secondary leakage 1s assumed in each intact
3 (557 F, 2250 psia) over0steam generator at a density of 46.4 lbs/ft

'13195 seconds.

(G) Feedwater flows will differ from the USAR analysis due to differences
in reactor trip time and auxiliary feedwater flows. Note in Reference
1, page 3, the discussion concerning reactor trip time and AFW flows
under Modeling Changes.

(H) Note in Reference 1, page 3, the discussion concerning ARVs under
Modeling Changes.

(I) Note that in the USAR Table 15.6-4 (Sheet 3), for item 2, Case 2,

isotope I-133 has a typographical error associated with it. This is
only a typographical error and does not change any results including
the doses as presented in USAR Table 15.6-5. The incorrect value is
listed as follows:

I-133 4.61E+1 4.66E+1

The correct value for the USAR analysis is as follows:
,

1
I-133 4.61E+2 4.66E+2

|'
. .


