VERMONT Y ANKEE
NUCLEAR POWER CORPORATION

185 Old Ferry Road, Brattleboro, VT 05301-7002
(802) 257-5271

July 16, 2002
BVY 02-49

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555

Reference: (a) Letter, VYNPC to USNRC, “Technical Specification Proposed Change
No. 250, Scram and Isolation Valve Closure Functions of the Main Steam
Line Radiation Monitors,” BVY 02-18, March 19, 2002.
(b) Letter, VYNPC to USNRC, “Technical Specification Proposed Change
No. 250, Supplement No. 1, Scram and Isolation Valve Closure Functions
of the Main Steam Line Radiation Monitors,” BVY 02-41, June 4, 2002

Subject: Vermont Yankee Nuclear Power Station
License No. DPR-28 (Docket No. 50-271)
Technical Specification Proposed Change No. 250
Seram and Isolation Valve Closure Functions
of the Main Steam Line Radiation Monitors —
Additional Information

By letter dated March 19, 2002 [Reference (a)] and supplemented by letter dated June 4, 2002
[Reference (b)], Vermont Yankee (VY) proposed to amend its Facility Operating License, DPR-28 by
eliminating the reactor scram and main steam isolation valve closure requirements associated with the
main steam line radiation monitors (MSLRMs) and modifying other requirements related to MSLRM
trip functions. The additional information provided herewith supplements References (a) and (b) and
responds to questions posed by NRC staff during a telephone conference conducted on July 11, 2002.

The attachment to this letter contains responses to NRC staff questions. As explained during the
telecon, the information necessary to fully respond to Question 2 will be provided under separate
cover at a later date. VY anticipates being able to supply the response to Question 2 by July 25, 2002.
If you have any questions on this transmittal, please contact Mr. Gautam Sen at (802) 258-4111.

Sincerely,

VERMONT YANKEE NUCLEAR POWER CORPORATION

Robert J. Wdngzyk
Director o ety & Regulatory Affairs
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STATE OF VERMONT ) o
Jss UBLID
WINDHAM COUNTY )

Then personally appeared before me, Robert J. Wanczyk, who, being duly sworn,
Safety & Regulatory Affairs of Vermont Yankee Nuclear Power Corporation, tha orized to
execute and file the foregoing document in the name and on the behalf of Vermont Yankee Nuclear Power
Corporation, and that the statements therein are true to the best of his knowledge and belief.

e

Sally A. Sdndstrum, Notary Public
My Commission Expires February 10, 2003

Attachment

cc! USNRC Region 1 Administrator
USNRC Resident Inspector - VYNPS
USNRC Project Manager - VYNPS
Vermont Department of Public Service
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RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
Concerning Vermont Yankee Proposed Change No. 250

Question 1

In your submittal you stated that you have an additional potential release pathway that was not
included in the GE topical report NEDO-31400A. You have not documented the details of this
site-specific analysis in the submittal. Please submit a description of the analysis and all
calculation inputs and assumptions:

Response to Question 1

General

The design-basis Control Rod Drop Accident (CRDA) at VY was re-analyzed in support of
elimination of the following high-radiation trips initiated by the main steam line radiation monitor
[Reference 1]:

Reactor scram,

Closure of the Main Steam Isolation Valves (MSIVs),

Closure of the main steam drain line, and

Closure of the Reactor Coolant System (RCS) recirculation sampling line.

o S

The VY site-specific additional release pathway is a release from the RCS recirculation sampling
lines in the Reactor Building (resulting from elimination of Trip 4 above).

Desion Input and Source Term

The design input is summarized in Table 1.2, and the calculated (using ORIGEN-2) peak-
assembly total and gap inventories are presented in Table 1.3.

Assumptions

(a) One hundred percent of the iodines released as a result of the postulated CRDA are
assumed to be retained by the RCS liquid mass, and to mix uniformly therein. The
fraction of halogens which get transported to the condenser is conservatively ignored in
this release pathway.

(b) The RCS recirculation sampling line conservatively remains unisolated for 30 days, and
results in the release of contaminated RCS coolant at the rate of 32 gph. The sampling
line liquid is cooled (conservatively assumed to be at 70 °F).

© The RCS mass is assumed to remain constant (i.e., water is added to maintain the
volume, thus leading to a decrease in the concentration with time, due to dilution).

(d) The noble gases produced by the decay of halogens retained by the RCS are
conservatively assumed to remain within the liquid phase and form part of the source
term for the dose analysis.
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RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
Concerning Vermont Yankee Proposed Change No. 250

Q) Ten percent of the released iodines are conservatively assumed to become airborne within
the reactor building, and to get released to the atmosphere via the main stack without
holdup, mixing in the reactor building, or filtration.

Radiological Impact

The radiological impact associated with this pathway (RCS sampling line releases at 32 gph for
30 days) is summarized in Table 1.1, which follows.

Table 1.1
Radiological Impact
Location Dose (rem)
Thyroid Whole Body/DDE Skin

Inhalation Pathway External Radiation Beta + Gamma
(ICRP-30 DCFs) (FGR 12 DCFs) (FGR 12 DCFs)

EAB 3.0E+00 1.5E-02 2.3E-02

LPZ 1.8E+00 7.4E-03 1.2E-02
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RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

Concerning Vermont Yankee Proposed Change No. 250

Table 1.2

VY CRDA Design Input
RELEASE VIA THE RCS RECIRCULATION SAMPLING LINES

Seq. DESCRIPTION VALUE
A - SOURCE TERM
Al |Licensed power level 1593 MWt
A2 |Power uprate 20 %
Calorimetric uncertainty 2%
Power Level for Design-Basis Calculation (1593*1.2%1.02) 1950 MWt
A3 [Number of assemblies in core 368
A4 |Average assembly power level (1950/368) 5.299 MWt
A5 |Radial peaking factor 1.5
A6 [Peak assembly power level (5.299 * 1.5) 7.949 MWt
A7 |Assembly uranium loading (GE14 fuel) 0.18 MTU
A8 |Assembly-average fuel enrichment (selected to bound all peak assembliesin | 4.0 and 5.0 wt %
the core) U-235
A9 |Peak-assembly average burnup (for nuclide-specific bounding value selection) | 5 - 60 GWD/MTU
A10 [Peak-assembly total and gap inventories See Table 1.3
B - CRDA FUEL DAMAGE AND ASSOCIATED RELEASE FRACTIONS
B1 [Fuel clad failures (8x8 60-rod assemblies, bounding the 9x9s and 10x10s) 850 rods
(14.17 assemblies)
B2 |Fuel melt None
B3 |Fraction of assembly inventories released from damaged fuel rods into the
reactor vessel:
All noble-gas and halogen isotopes 10 %
C - RELEASE VIA THE RCS RECIRCULATION SAMPLING LINES
C1 |Fraction of released iodines retained by the RCS water 100%
C2 |Primary coolant mixing mass 393,197 Ibm
C3 |Total liquid flow to chemistry sink in Reactor Building from the RCS 32 gal/hr
recirculation sampling line (cooled)
C4 |Density of liquid flow to chemistry sink (at 70 °F) 62.3 Ibm/ft’
C5 [Flashing fraction (upon exiting sampling line) 10 %
C6 |Duration of sampling line releases 30 days
C7 [Release point to atmosphere Main stack




BVY 02-49 / Attachment / Page 4 of 11

RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

Concerning Vermont Yankee Proposed Change No. 250

Table 1.2 (Continued)

VY CRDA Design Input

RELEASE VIA THE RCS RECIRCULATION SAMPLING LINES

Seq. DESCRIPTION VALUE
D - ATMOSPHERIC DISPERSION FACTORS ( %/Q sec m™)
DI Stack to worst-case offsite receptor 0-0.5hr 2.03E-04 (fumig.)
0.5—1hr 1.54E-04
1—-2hr 9.17E-05
D2 Stack Releases to LPZ 0-05hr 2.55E-05
0.5—1hr 2.55E-05
1-2hr 1.87E-05
2—8hr 1.01E-05
8-24hr 1.09E-06
24 -96 hr 6.90E-07
96 — 720 hr 4.61E-07
E - OTHER
El1 |EAB receptor breathing rate (2-hr interval) 3.47E-04 (m’/sec)
E2 |LPZ receptor breathing rate
0-8hr 3.47E-04 (m’/sec)
8 — 24 hr 1.75E-04 (m*/sec)
24 — 720 hr 2.32E-04 (m*/sec)
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RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
Concerning Vermont Yankee Proposed Change No. 250

Table 1.3

VY CRDA - Source Term - Peak Assembly Total and Gap Inventories (7.949 MWt)
[Bounding Values in the range 4 -5 weight % U-235, and burnups 5-60 GWD/MTU]

Radionuclide Total Assembly Gap Fraction Assembly Gap
Inventory (Ci) Inventory (Ci)
BR 82 2.674E+03 0.1 2.674E+02
BR 82M 1.034E+03 0.1 1.034E+02
BR 83 3.379E+04 0.1 3.379E+03
BR 84 6.244E+04 0.1 6.244E+03
BR 84M 1.727E+03 0.1 1.727E+02
BR 85 7.681E+04 0.1 7.681E+03
BR 86 5.762E+04 0.1 5.762E+03
BR 87 1.312E+05 0.1 1.312E+04
BR 88 1.498E+05 0.1 1.498E+04
1128 7.313E+03 0.1 7.313E+02
1130 1.791E+04 0.1 1.791E+03
[130M 6.997E+03 0.1 6.997E+02
[131 2.224E+05 0.1 2.224E+04
1132 3.168E+05 0.1 3.168E+04
[133 4.470E+05 0.1 4.470E+04
[134 4.993E+05 0.1 4.993E+04
[134M 5.308E+04 0.1 5.308E+03
[135 4.162E+05 0.1 4.162E+04
1136 2.021E+05 0.1 2.021E+04
[136M 1.237E+05 0.1 1.237E+04
KR 83M 3.378E+04 0.1 3.378E+03
KR 85 2.949E+03 0.1 2.949E+02
KR 85M 7.765E+04 0.1 7.765E+03
KR 87 1.555E+05 0.1 1.555E+04
KR 88 2.198E+05 0.1 2.198E+04
KR 89 2.775E+05 0.1 2.775E+04
KR 90 2.756E+05 0.1 2.756E+04
XE131M 2.297E+03 0.1 2.297E+02
XE133 4 457E+05 0.1 4.457E+04
XE133M 1.379E+04 0.1 1.379E+03
XEI135 1.481E+05 0.1 1.481E+04
XE135M 8.927E+04 0.1 8.927E+03
XE137 3.932E+05 0.1 3.932E+04
XE138 3.980E+05 0.1 3.980E+04
XE139 3.215E+05 0.1 3.215E+04
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RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
Concerning Vermont Yankee Proposed Change No. 250

Question 2

The atmospheric dispersion factor (y/Q) values for the exclusion area boundary (EAB) you used

in your evaluation are 1.7x10” s/m’ for a turbine building release and 2.0x10™ s/m’ for a release

from the stack. These values do not appear to be documented in the FSAR. Are these values the
same as were used in the FSAR section 14.9 control rod drop accident (CRDA) dose analysis or

are they newly calculated for this amendment request?

a. If these values have been previously approved by the NRC staff, please provide a
reference to this approval.
b. If these ¢/Qs are new values, please provide a description of the analysis, the

calculation inputs and assumptions, and the meteorological data used to
determine these values.

Response to Question 2

A response to this question will be provided separately.
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RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
Concerning Vermont Yankee Proposed Change No. 250

Question 3
You have not addressed the impact of the proposed changes on the design basis accident
radiological consequences in the control room. Please provide an evaluation. If this evaluation

includes a control room dose analysis, please provide a description of the analysis, the calculation
inputs and assumptions, and the control room dose results from a CRDA.

Response to Question 3

The impact of the proposed change on the habitability of the VY Control Room was analyzed and
documented in Reference 1. Pertinent details are summarized below.

General
Habitability of the control room was analyzed for the following post-CRDA release pathways:
#1. Release from the RCS recirculation sampling lines in the Reactor Building,

#2. Leakage from the main condenser, based on the assumption of manual isolation
of the Main Steam Lines and/or of the Advanced Off Gas (AOG), and

#3. Release from the AOG system, based on the assumption that the Main Steam
Lines remain open.

Release Pathways #2 and #3 are mutually exclusive, and Pathway #1 is additive to the other two.

Design-Input

The design input associated with the source term, fuel damage following a postulated design-
basis CRDA, the release fractions from the damaged fuel, and the releases via Pathway #1 (RCS
recirculation sampling lines in the reactor building) are presented in Table 1.2 (see Response to
Question 1). The design input for release Pathways #2 and #3, and the control room
characteristics are summarized in Table 3.2. The source term is given in Table 1.3.

Assumptions

Release Pathway #2 - Condenser Leakage

(a) Manual isolation of the Main Steam Lines and/or of the AOG system takes place prior to
any release of activity to the atmosphere via the AOG. As a result, the activity released
from the damaged fuel rods which reaches the turbine and condensers is retained within
these systems and the AOG lines. Retention by the AOG charcoal beds, if any, is
neglected, and release to the environment is due to condenser leakage.

(b) 100% of the noble gases released from the damaged fuel rods into the pressure vessel,
and 10% of the iodines, are assumed to reach the turbine and condenser.
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RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
Concerning Vermont Yankee Proposed Change No. 250

Halogen plateout and partitioning in the turbine, condenser and other internal surfaces is
conservatively assumed to be equal to 50%. This value is consistent with the UFSAR (Sec.
14.9.2), and is conservative in comparison to the 90% value recommended in the SRP [Sec.
15.4.9, Sec. II.11].

The condenser is assumed to leak at 0.5 %/day. This value is consistent with the UFSAR (Sec.
14.9.2) and the SER.

Condenser leakage is instantly released to the atmosphere (at ground level) without holdup in the
turbine building.

The exposure interval for control room operators was assumed to be 24 hrs. The accident
scenario assumes that condenser leakage terminates in 24 hrs.

Release Pathway #3 - AOG Releases

(a)

(b)

(c)

(d)

(e)

For this scenario, the Main Steam Lines remain open after the postulated CRDA, and the AOG
remains operational.

The source term consists of the halogens and noble gases which reach the condenser, and is the
same as for Release Pathway #2 (for condenser leakage). All releases to the atmosphere are via
the AOG and main stack (elevated releases), and include only kryptons and xenons.

The AOG was assumed to be operating with 6 charcoal beds in series, and a condenser inleakage
of 30 scfm. The associated holdup times are 24 hours for the kryptons and 16.6 days for the
xenons. No credit was taken for the fact that the AOG is normally operated with 7 charcoal beds
in series, and that the condenser inleakage rate is usually below 20 scfm, i.e., that the hold up
times are longer than assumed in the calculation. Sensitivity studies indicate that significantly
higher condenser inleakage rates would still not result in unacceptable doses.

Portions of the released halogens plate out in the condenser and AOG lines, and the remainder are
retained by the AOG charcoal beds. The noble gases produced by the decay of these halogens are
accounted for in the dose computations. To account for the transit times through the charcoal
beds, the bromines are pre-decayed for 24 hours (same as the kryptons), and the iodines are pre-
decayed for 16.6 days (same as the xenons).

The krypton and xenon holdup times were excluded from definition of the exposure intervals.
Indeed, kryptons and xenons were assumed to get released to the atmosphere simultaneously at
the time of the accident, though properly corrected for their respective decays while in transit
through the charcoal beds. Doses in the control room were calculated for a 30-day interval to
account for the release of noble gases produced by the decay of halogens retained by the
condenser and charcoal beds.

Radiological Impact

The radiological impact to control room operators associated with the three release pathways following a
design-basis CRDA are summarized in Table 3.1 which follows. All doses are within the acceptance

criteria.
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RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
Concerning Vermont Yankee Proposed Change No. 250

Table 3.1
Radiological Impact

Description

Control Room Doses (rem)

Thyroid
Inhalation Pathway
(ICRP-30 DCFs)

Whole Body/DDE
External Radiation
(FGR 12 DCFs)

Skin
Beta + Gamma
(FGR 12 DCFs)

Condenser Leakage, with
MS Lines and/or AOG
isolation (24-hr Leakage)

2.6E+01

9.5E-03

3.6E-01

AOG Releases (24 hr
holdup for Kr, 16.6 days
for Xe)

1.1E-04

9.0E-03

3.7E-01

RCS Sampling Line
Releases (32 gph for 30
days)

1.5E+00

1.8E-04

2.7E-03

Condenser Leakage +
RCS Sampling Line
Releases

2.8E+01

9.7E-03

3.7E-01

AOG + RCS Sampling
Line Releases

1.5E+00

9.1E-03

3.7E-01

Acceptance Criteria (rem)

30

5

30
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RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION

Concerning Vermont Yankee Proposed Change No. 250

Table 3.2
VY CRDA - Design Input
Condenser Leakage and Releases via the AOG

Seq. DESCRIPTION VALUE
A - CONDENSER LEAKAGE FOLLOWING MANUAL STEAM LINE AND/OR AOG ISOLATION
Al [Fraction of activities released into the rector vessel which reach condenser:
Noble gases 100 %
Halogens 10 %
A2 [Fraction of halogens (those reaching the turbine and condenser), as well as of 50%
particulates from the decay of noble gases, which plate out inside the condenser
and are not available for release
A3 |Condenser leakage rate (into the turbine building and hence into the
environment, without holdup):
0 - 24 hrs 0.5 %/day
> 24 hrs 0.0 %/day
B — NO MAIN STEAM LINES ISOLATION - RELEASE VIA THE A
Bl  i{See Al above
B2 |AOG system holdup times (based on 6 charcoal beds in operation and a 30 scfm
condenser air inleakage rate):
Iodines Infinite
Kryptons 24 hrs
Xenons 16.6 days
C - ATMOSPHERIC DISPERSION FACTORS ( 3/Q sec m™)
Cl Stack Releases to CR 0-0.5 hr 2.39E-04 (fumig.)
0.5-1hr 1.05E-06
1-2hr 8.70E-07
2—-8hr 4.79E-07
8§-24hr 2.34E-07
24-96 hr 1.23E-07
96 — 720 hr 6.90E-08
C2 Turbine Building Releases to CR 0-1hr 3.665E-03
1-2hr 2.187E-03
2-8hr 7.572E-04
8-24hr 3.934E-04
24 —96 hr 2.705E-04
96 — 720 hr 2.044E-04
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RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
Concerning Vermont Yankee Proposed Change No. 250
Table 3.2 (Continued)

VY CRDA - Design Input
Condenser Leakage and Releases via the AOG

Seq. DESCRIPTION VALUE
D - OTHER
D1 [CR free air volume (area below ceiling, conservative) 41,534 ft°
D2 |CR maximum outside air intake (normal operating mode without isolation) 3700 cfm
D3 |Contro! room occupancy factors:
0 - 24 hrs: 100 %
24 - 96 hrs: 60 %
96 - 720 hrs: 40 %
D4 [CR operator breathing rate (2-hr interval) 3.47E-04 (m’/sec)
Reference
1. Calculation VYC-2211, Rev. 0, “Radioclogical Evaluation of a Control Rod Drop

Accident”, February 2002.




