arouna Yower & Light HNIpany Rov A
» A r
o
FRIA i FF ) 4
T i TSR
; [ s
~ ¢ i L« 4 Y
. v ' § 3 ¥
> » . ANIT AT B ’
N VR K ~ A" A ‘A“ L y L - - .
f EYT 3 £ R Rt 2 1 P Er P MPR
4 v 4 - LS ciN v r o JF
2F I r EOOF - E AMENDMENT
i L CINOL VIE N VIE N
MAINIAY » AN A pA AT , ' £ t 1 [
4 v N - L4 v " v il M v - v f ~ )
» ' ' ’ 3 ] 4 13 + * T ]
f v . { ¥ f \y e LU § ¢ § 3
+ + + th + + 4+ - " ¥ 1 |
; v k ea 1 i f EF ¢ ind 2 ‘
' " $ e AAC BAA T} } oA } th 1 ' g p
) v v 1iNg { | } )
f A ' T o P ¢ NF - [ . §
v iy v t ) | ) v 4 + t Yy .
¢ g b OD\A/E AA s . [ " ' { ¢ " . §
e oV v ¢ \ Ve f 3
AA 4 . AA 4
b g Py & P FR ¢ b p p ¢+ o P o apnde t be
t e \ i § § $ 1 [ g '




et T e e s e L e

Document Control Desk
BSEP 94-0388 / Page 2

Carolina Power & Light Company is prowviding, in accordance with 10 CFR 50.91(b), Mr.
Dayne H. Brown of the State of North Carolina with a copy of the proposed hcense
amendments.

Carolina Power & Light Company considers this request to be a cost-beneficial licensing
action for the Brunswick Plant, with potential savings in excess of $100,000 over the life
of the plant. CP&L therefore requests that the proposed amendments be given appropriate
review priority. To facilitate implementation of these changes during the Unit 1 Spring,
1995 B110R1 refueling outage, CP&L requests that the amendments be issued in April,
1995, to be effective and implemented for Unit 1 upon completion of the B110R1 outage
(Refuel Outage 9) and for Unit 2 upon completion of the B212R1 outage (Refuel

Qutage 11).

Please refer any questions regarding this submittal to Mr. R. P. Lopriore at (910) 457-
2212.

Very truly yours,

4

L%d#&-m e
Roy A. Anderson

KAH/

Enclosures:

Basis for Change Request

10 CFR 50.92 Evaluation

Environmental Considerations

Marked-up Technical Specification Pages - Unit 1
Marked-up Technical Specification Pages - Unit 2

W -

Roy A. Anderson, having been first duly sworn, did depose and say that the information
contained herein 1s true and correct to the best of hus information, knowledge and belef,
and the sources of his information are officers, employees, and agents of Carolina

Vg *c—--— Q. _ij i!

Notary (Seal)

My COMIMISSION expires: (UAY,‘J 12 199¢%
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cc:

Mr. D. H. Brown, State of North Carolina

Mr. S. D. Ebneter, Regional Administrator, Region ||

Mr. P. D. Milano, NRR Senior Project Manager - Brunswick Units 1 and 2
Mr. C. A. Patterson, Brunswick NRC Senior Resident Inspector

The Honorable H. Wells, Chairman - North Carolina Utilities Commission



ENCLOSURE 1

BRUNSWICK STEAM ELECTRIC PLANT, UNIT 1 AND 2
NRC DOCKETS 50 325 & 50-324
OPERATING LICENSES DPR-71 & DPR-62
ELIMINATION OF MSLRM SCRAM AND ISOLATION FUNCTIONS

ASIS FOR CHANGE R T

Proposed Change

The proposed amendment would revise the Brunswick Unit 1 and Unit 2 Technical
Specifications to reflect elimination of the MSLRM scram and isolation functions. As a
result of the proposed amendment, the reactor scram, MSIV closure, MSL drain valve
closure reactor water sample line isolation, mechanical vacuum line isclation on "High -
High" radiation will be removed. The reactor water sample line isolation will be replaced
with a low condenser vacuum signal. An isolation signal from the main stack radiation
monitor will be provided for the mechanical vacuum pump line.

The MSLRMs will have both "High” and "High-High" radiation alarms. The setpoint for the
MSLRM "High Radiation” alarm will be set at or below 1.5 times the neminal full power
background adjusted for Hydrogen Water Chemistry operation. The setpoint for the
condenser off-gas radiation monitor will be set at a value of 1.5 times background, but not
less than 1.5 R/hr.

Basis For Proposed Change

The primary function of the Main Steam Line Radiation Monitoring (MSLRM) system 1s to
provide early indication of gross fue!l cladding faillures. Four gamma-sensitive ion-chamber
detectors located near the main steam lines (MSLs), just downstream of the outboard Main
Steam lIsolation Valves (MSIVs), monitor MSL radiation levels. As activity increases, the
current design of the MSLRM logic initiates a reactor scram and a Group 1 isolation at
three times the normal, full-power background radiation levels in order to contain the
fission products released from the fuel. Group 1 valves consist of: 1) four inboard and
four outhoard MSIVs, 2) two MSL drain isolation valves, and 3) two reactor water sample
isolation valves. This same MSLRM trip signal is also used to de-energize and isolate the
main condenser mechanical vacuum pump line,

Carolina Power and Light believes removing the reactor scram and MSIV clesure trips on
high radiation in the MSLs will significantly reduce the possibility of spurious scrams and
engineered safety feature (ESF) actuations. Removing these trips provides a reduction in
transient initiating events which represents an estimated 0.3% reduction in core damage
frequency. The reduction in scram frequency has economical benefit in avoiding an
unnecessary scram and the associated plant recovery lost time. The BWROG has
estimated that elimination of the main steam line scram and isolation functions would
result in an annual cost savings of $25,000 per utility. The proposed change also reduces
the amaunt of testing required for these monitors due to the elimination of the functions,
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further increasing the estimated savings.

Safe operation of the plant is enhanced by elimination of the unnecessary scram and
isolation of the reactor vessel. With implementation of these changes, 1) the primary heat
sink (main condenser) remains available, 2) large transients on the reactor vessel, as well
as challenges to the ESF, are avoided, and 3) the offgas system remains available to
control the pathway of potential releases. The basis for each element of the proposed
change follows.

I ELIMINATION OF MSLRM SCRAM AND MSIV CLOSURE FUNCTIONS

The BWR Owners’ Group (BWROG) issued NEDQ-31400, "Safety Evaluation for
Eliminating the Boiling Water Reactor Main Steam Isolation Valve Closure Function and
Scram Function of the Main Steam Line Radiation Monitor”™ to the NRC staff for review.
In a Safety Evaluation dated May 15, 1991, the NRC staff approved the conclusions
presented in NEDO-31400. CP&L has reviewed the BWROG submittal and NRC Safety
Evaluation for this issue. The results of this review are summarized below.

No design basis accident (DBA) takes credit for a reactor scram attnibuted to high radiation
in the MSLs. The only DBA which takes credit for an automatic MSLRM MSIV closure 1s
the control rod drop accident (CRDA) when the mechanical vacuum pumps are not running
(UFSAR 15.4.6). NEDO-31400 demonstrates that the occurrence of a CRDA, with the
MSL high radiation isolation removed, results in offsite radiological exposures that are
small fractions of 10 CFR 100 guidelines. Furthermore, the dose rates resulting from the
CRDA for Brunswick Units 1 and 2, with the elimination of the scram and MSIV isolation
functions, are also small fractions of the 10 CFR 100 limits. Table B1 provides the
calculated dose rates for Brunswick Units 1 and 2.

The NRC Safety Evaluation for NEDO-31400 stipulated the following conditions for
referencing NEDO-31400 in support of a licensing application:

1) The applicant demonstrates that the assumptions with regard to input values
(including power per assembly, Chi/Q, and decay times) that are made in the generic
analysis bound those for the plant.

2) The applicant includes sufficient evidence (implemented or proposed operating
procedures or equivalent controls) to provide reasonable assura: ce that increased
significant levels of radioactivity in the main steam lines will be controlled
expeditiously 1o hmit both occupational doses and environmental releases.

3) The applicant standardizes the MSLRM [Main Steam Line Radiation Monitor| and
offgas [pretreatment) radiation monitor alarm setpoint at 1.5 times the nominal
nitrogen-16 background dose rate at the monitor locations, and commits to promptly
sample the reactor coolant to determine possible contamination levels in the plant
reactor coolant and the need for additional corrective actions, if the MSLRM or
offgas [pretreatment] radiation monitors or both exceed their alarm setpoints.

CONDITION 1

The Brunswick UFSAR discusses the CRDA Design Bases Accident (DBA) analysis as
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presented in the onginal FSAR with minor revisions to reflect the use of 8X8 fuel.
Subsequent to CP&L's analysis of the CRDA DBA, the Commission issued Standard
Review Plan (SRP) 15.4.9, Reference 3. This SRP provided standardized guidelines for a
conservative CRDA analysis. Some specific areas of difference between the SRP and the
referenced inputs used in the CP&L analysis include the following:

L] The extent of fuel melting
. lodine releases
L] Noble gas releases

The BWROG safety analysis methodology is presented in Reference 1. This analysis used
values which enveloped data from all the participating utilities (Section 2, Paragraph a,
Reference 1). Therefore, the analysis in Reference 1, performed to support this proposed
amendment, has added to the conservatism provided by Reference 3.

Summarized in Table B1 are the following post CRDA DBA doses calculated for the
exclusion area boundary:

. The CRDA doses as presently shown in the Brunswick UFSAR
. The SRP 15 4.9 guideline values
. The GE generic CRDA doses (with MSL isolation)

. The Brunswick doses using the GE model and Brunswick's X/Q (with MSL
isolation)

* The GE genenc CRDA doses (without MSL isolation)

. The Brunswick doses using the GE model and Brunswick’s X/Q {without MSL
isolation)

The values in Table B1 demonstrate the following:

. The values calcutated by GE are well below the guideline values of the
Standard Review Plan,

. When using Brunswick site specitic X/Q's, the GE calculated doses become
even lower.

. The new CRDA doses applicable to Brunswick for greater than 5% power are
higher than those onginally presentea in the Brunswick FSAR. They are,
however, lower than the "enveloping doses” calculated by GE and are only a
small fraction of the 10 CFR 100 hmits. (item IV addresses doses at power
levels less than 5%)

The parameters used in the original (FSAR) Brunswick CRDA dose analysis are enveloped

by the parameters used in Reference 1, based on the comparative summary of dose
parameters presented in Table B2.
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Since the Brunswick specitic CRDA doses are lower than the "enveloping doses” in
NEDO-31400 and the dose parameters in NEDO-31400 envelope those used for the
Brunswick analysis, it is concluded that the NRC's finding that the radiological released
consequence is within the staff’s acceptance criteria, even without the automatic MSIV
trip, 1s applicable to the Brunswick Plant,

CONDITION 2

Existing annunciator procedures, APP UA-23 for the MSLRM "High Radiation” annunciator
and APP UA-03 for Condenser Off-gas "High Radiation” annunciator, initiate actions
through Emergency Operating Procedure EOP-04-RRCP which ensure that significant levels
of radiation in the main steam lines are controlled expeditiously to limit both occupational
doses and environmental releases.

CONDITION 3

CP&L will maintain the MSLRM alarm setting at or below 1.5 times normal N-16
background (either with or without Hydrogen Water Chemistry in operation) and therefore
complies with the SER stipulation. CP&L will reduce the Condenser Off-gas Monitor Alarm
Setpoint to 1.5 times the nominal N-16 background but not less than 1.5 R/hr. The
minimum of 1.5 R/hr will provide for detection of releases resulting in occupational doses
due to significant fuel defects, including releases associated with postulated Fuel Blockage
Events discussed in the NRC Safety Evaluation (SE) for NEDO-31400. Detection of minor
fuel defects which result in off-gas radiation levels of less than 1.5 R/hr will continue to be
detected by the requirements of TS 3.4.5.b.2 and TS 4.11.2.7.2.¢c as discussed further
below. CP&L believes these actions provide protection against significant occupational
doses equivalent to that provided by the NRC specified reduction of the off-gas monitor
setpoint to 1.5 times nominal N-16 background.

Reduction of the off-gas setpoint to 1.5 times the nominal N-16 background would result
in frequent setpoint adjustments and nuisance alarms from operational changes. The
Brunswick Plant normally operates with both SJAE trains in service at 50% capacity. In
the event that one train becomes unavailable, the remaining train operates at 100%
capacity. Single train operation results in an increase in activity seen at the monitor
sample point locations of a magnitude that would cause the Condenser Off-gas Monitor to
alarm if it were initially set at 1.5 times nominal N-16 background. The average
background for dual SJAE train operation at Brunswick 2 for the most recent cycle has
been approximately 50 mr/hr, with variations of 50 mR/hr to 100 mR/hr. For Unit 1 the
average background for dual SJAE train operation for the most recent cycle has been
approximately 60 - 80 mr/hr, with variations of 120 mR/hr to 180 mR/hr. The range of
these variations also include the effects of changes in power level and changes in control
rod patterns. Reduction of the condenser off-gas alarm setpoint to 1.5 times nominal N-
16 background would necessitate unnecessary reestablishment of the alarm setpoint.

The condenser off-gas monitor setpoint is important in the prompt identification of failed
fuel conditions that might not cause the MSLRM alarm to be reached and yet contribute to
significant plant contamination levels. The MSLRMs provide prompt detection of gross
fuel fallures resulting in activity levels on the order of several kilocuries/sec at the location
of the MSLRMs. Smaller releases to the reactor coolant would be masked at the MSLRM
due to the high N-16 background at that location. These smaller releases are significant in
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terms of plant contamination and occupational exposures.

The Fuel Blockage Event (FBE) has been postulated to cause significant fuel defects that
do not cause the MSLRM setpoint to be reached and is described in detaill in NEDO-10174,
Rev. 1, "Consequences of a Postulated Flow Blockage Incident in a Boiling Water
Reactor.” The analysis in NEDO-10174 assumes a background activity level of 1 Ci/sec.
Such high background activity levels at the location of the off-gas monitors would not be
due to N-16 since N-16 decays during the transport time from the vessel to the condenser.
These levels would more typically be the result of prior significant cladding defects and/or
fuel faillures.

Using the NEDO-10174 assumptions, a background activity of 1 Ci/sec would result in an
off-gas exposure rate of 42,000 mr/hr or 42 R/hr. The minimum alarm setpoint proposed
by CP&L for the off-gas monitor is 1.5 R/hr and corresponds to a background activity level
of about 36,000 pCi/sec using the assumptions of NEDO-10174. A review of historical
offgas radiation monitor data indicates that with background activity levels approaching
60,000 microcuries/sec, the off-gas monitor was reading approximately 1 R/hr. A setpoint
of 1.5 R/hr would be equivalent to an activity level of about 90,000 uCi/sec. This level is
less than 10% of the background activity level of 1 Ci/sec evaluated in NEDO-10174.

The current alarm setpoint of the condenser offgas radiation monitor of both Brunswick
units i1s 11.7 R/hr. This setpoint is based on a fraction of 10 CFR 100 limits and is
determined in accordance with ODCM methodology. The current setpoint is low enough
to detect and annunciate increases in activity levels of the magnitude postulated to occur
following the flow blockage events evaluated in NEDO-10174; however, in order to
provide greater assurance that fuel damage 1s detected and plant contamination minimized,
the condenser offgas radiation momitor alarm setpoint will be reduced.

A minimum setpoint of 1.5 R/hr for the off-gas monitor was selected and would ensurs
that significant releases, such as those postulated due to a FBE, are promptly detected.
Prompt detection of fuel cladding defects caused by a postulated FBE is the basis for the
conditions placed on the otf-gas monitor setpoints by the NRC in the Safety Evaluation of
NEDO-31400. Very small releases to the reactor coolant from fuel cladding defects would
continue to be detected by the operator per the provisions of TS 3.4.5.b.2 and TS
4.11.2.7.2.¢c as discussed below. Use of a mimimum setpoint of 1.¥ R/hr would mirimize
unnecessary alarms resulting from operational transients and also mimimize the need for
setpoint changes.

Technical Specification Action Statement 3.4.5.b.2 requires reactor coolant samphing and
isotopic anaiysis for iodine within 2 to 6 howrs following a change in thermal power

(> 15% in one hour) or a change in offgas activity level at the SJAE (> 10,000 uCi/s
increase in one hour at activity levels < 75,000 uCi/s, or > 15% increase in one hour at
activity levels > 75,000 uCi/s).

Technical Specification Surveillance Requirement 4.11.2.7.2.c requires offgas sampling
and analysis within 4 hours following an increase of greater than 50% in the Condenser
Otf-gas Monitor activity level, after factoring out increases due 1o changes in thermal
power level. Sampling offgas rather than reactor coolant provides essentially the same
leve!l of indication of failed fuel as that provided by establishing the Condenser Off-gas
Monitor setpoint at 1.5 times nominal N-16 background.
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BNP Operating Instructions 01-03.1 and 01-03.2 require that the offgas activity level be
recorded frequently to ensure timely detection of increased radiation levels and compliance
with the above Technical Spacifications. The chart recorders for the Condenser Otf-gas
Radiation Monitors are located on the Reactor-Turbine-Generator Board (RTGB), thereby
ensuring trends in offgas activity are determined on a more frequent basis than every six
hours.

in summary, CP&L will maintain the MSLRM alarm setting at or below 1.5 times normal
N-16 background. CP&L will reduce the Condenser Off-gas Monitor Alarm Setpoint to 1.5
times the nominal N-16 background but not less than 1.5 R/hr. The minimum of 1.5 R/hr
will provide for detection of releases resulting in significant occupational doses due to fuel
defects including those due to the postulated Fuel Blockage Events as discussed in the
NRC Safety Evaluation (SE) for NEDO-31400. Detection of possible fuel defects which
result in off-gas radiation levels of less than 1.5 R/hr would occur by the requirements of
TS 3.45b.2 and TS 4.11.2.7.2.c. CP&L believes these actions provide protection
against significant occupational doses equivalent to that provided by the NRC specified
reduction of the off-gas monitor setpoint to 1.5 times nominal N-16 background without
the potential for nuisance alarms caused by operational transients and frequent,
unnecessary setpoint changes.

il REMOVAL OF MSLRM MAIN STEAM LINE DRAIN ISOLATION FUNCTION

The Main Steam Line Drain valves, like the MSIVs, discharge to the main condenser. Both
paths are therefore processed by the offgas system: however, the main steam line dramn
valves discharge to one 3-inch line while the MSIVs exhaust to the condenser through four
24-inch lines. The exhaust from the main steam line drain lines is minimal compared to
the MSIVs and any releases are accounted for in the MSIV analysis.

i, REMOVAL OF MSLRM REACTOR WATER SAMPLE LINE ISOLATION FUNCTION

The discharge from the Reactor Water Sample line 1s routed to the Reactor Building
Sampling Panel on the 50’ elevation. The 3/4" sample line to the Reactor Building
Sampling Panel provides a continuous 900 cc/min reactor water sample (Dwg. D-70070,
sh. 1). By the time the sample has reached the analyzers, it has passed through two
coolers {typically lowered to a temperature of 77°F). From the sample panel the sample is
routed to the tloor drain sump from where it is routed to the ligwd radwaste system for
processing.

The volume of reactor water flowing to the sample panel (900 cc/min) is insignificant
when compared to the main steam flow rate of approximately 10.5 million pounds per
hour. Additionally, a basic assumption is that nobie gases remain with the steam phase
and not the hiquid phase (see UFSAR Section 11.1). Thus the noble gas source term from
this sample line will be neghgible when ccmpared to that reaching the condenser.

The sample line will, however, contain odine. At 77°F uittle odine would be released from
solution. Based on data in Reference 4, the iodine concentration in the air above the ligud
in the tloor drain sump will reach an equilibrium value of 0.032 percent (i.e., 0.00032) of
that in the liquid phase. Since the sample inputs to the sump will be diluted with other
floor drain sump inputs, the equilibrium airborne iodine concentration in this sump would
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be correspondingly reduced. Thus, based on the sample volume and physical
characteristics of the sample stream, any radiological source term resulting from this
pathway will be negligible.

The MSLRM trip signal for the reactor water sample isolation line will be replaced with the
Low Condenser Vacuum signal. The use of the Low Condenser Vacuum signal wili
prevent the flow of reactor water to the condenser when the steam flow path is lost. The
reactor water sample function is not essential to plant safety and is isolated from the
reactor pressure vessel during conditions of low reactor water level. The combination of
Low Reactor Water Level 3 and Low Condenser Vacuum isolation signals for the reactor
water sample line allows water samples to be taken over the largest range of plant
conditions and maintains a redundant Group 1 Primary Containment Isolation System
signal.

IV. REMOVAL OF MSLRM MECHANICAL VACUUM PUMP LINE ISOLATION FUNCTION

The mechanical vacuum pumps are used only when the reactor is at low power (less than
5%) and there is insufficient steam flow to operate the Steam Jet Air Ejectors.
Radioactivity transported to the condenser by the steam flow as a result of a Control Fod
Drop Accident could be transported to the main stack by the mechanical vacuum pumps.
The increase in radiation would be detected by the MSLRMs and annunciated in the Main
Control Room. Operators will be instructed, in the annunciator response procedures, to
take action to stop the Mechanical Vacuum Pump(s) and isolate the Mechanical Vacuum
Pump hne. NUS Calculation 8T12-M-01 (Attachment B1) shows that, allowing for a 10
minute operator response time, the amount of radiation released at the site boundary
(18.69 rem thyroid and 2.80 rem whole body) is within Standard Review Plan 15.4.9
limits of 75 rem thyroid and 6 rem whole body. NUS Calculation 8T12-M-02
(Attachment B2) documents that the dose received in the Main Control Room as a result
of this accident is 27.2 rem thyroid and 0.18 rem whole body. This dose i1s less than the
GDC 19 / SRP 6.4 limits of 30 rem thyroid and 5 rem whole body.

The modification associated with the proposed change would provide a non-safety related.
automatic isolation of the mechanical vacuum pump line from the main stack radiation
monitor. This added automatic trip of the mechanical vacuum pump(s) and isolation of the
mechanical vacuum pump iine will not be included in the Brunswick Technical
Specifications since 1) the signal is considered to be a redundancy for the manua' < perator
actions, and 2) the signal does not meet any of the criteria for incorporatiu: it Technical
Specifications as stated in the "Final Policy Statement on Technical Specification
Improvements for Nuclear Power Reactors”, 10 CFR 50, published in the Federal Register
on July 22, 1993.
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TABLE Bl

SUMMARY OF PROJECTED EXCLUSION AREA DOSES
FOLLOWING A POSTULATED CRDA DBA

DOSEE IN REM

o ANALYSIS BASIS THYROID
CP&L original CRDA DBA Results® 2.1x10%
SRP Generic Values 75

(with MSIV isolation)

GE Generic Values 4.3

(with MSIV isolation)

Brunswick Doses Based on GE 1.4

Moael but using Brunswick's
x/Qﬂn

(with MSIV isolation)
NEDO-31400 Fig. 2

GE Generic Values"' 0

(without MSIV isolation)

Brunswick Doses Based on GE 0

Model using Brunswick’s X/Q
and Brunswick’'s Charcoal Delay
Times
(without MSIV isoclation)

)

i)

NEDO~31400 Fig. 3 & &

Brunswick Doses Based on MVP operation” 18.69

NO

)
b)
c)
d)
e)
f)

1< 5% power)

TES :

Adjusted (in the UFSAR) to reflect B8x8 fuel
8.4 x 10" Sec/m’ (UFSAR Table 15.7.1-1)"

18 hours delny for Krypton and 15 days for Xenon

2 x 10" sec/m (UFSAR Table 15.7.1-1)

WHOLE BODY
3.06x10"

0.045

16.8 hours delay for Krypton and 16 days for Xenon (System Des. SD-33)

NUS Calculation 8T12-M-01

‘UFSAR values are significantly greater than the values used in the Offsite

Dose Calculation Manual and are, therefore, conservative.



TABLE B2

COMPARISON OF UFSAR AND NEDO VALUES FOR BNP Ul & U2

PARAMETER NEDO-31400 UFSAR
Power level 0.12 MWt/rod 0.114 MWt/rod™
No. of failed fuel rods 850 330 (7x7 fuel)

850 (8X8 fuel)

Decay Times
4 K:ypton 8 Hours™ 16 .8 Hours™
Xenon 8 Hours'/ 16 Days''

Chi/Q for release at ground

level, s/m’ 2.5E-3 8.4E~4"
Chi(Q for stack release, 3.0E-4 2.0E-5"
s/m

Notes:

a) ((2436 MWL) (1.05)(1.5)) / ((560 fuel bundles) (60 rods/bundle))

b) Minimua values required to meet the SRP generic values assuming a chi/Q
of 3 X 10~. (Refer to section 6.3 of NEDC 31400)

c) System Description SD-30
d) UFSAR Table 15.7.1~-1 (ground level)

e) UFSAR Table 15.7.1.1 (stack release)

E1-10



ATTACHMENT Bl

NUS CALCULATION ET12-M-01
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ENGINEERING CALCULATION

CLIENT/PROJECT _CP&L - BSE CALC. NO. __BT12-M-01 REV.__1

anual Isclation of the Condenser Mechanical Vacuum Pump upon a High MSLRM

Signal

RESULTS

AUTHOR/DATE

“:vam u&%@« won 2

PURPOSE :

To determine if the 0-2 hour site boundary dose would be below
SRP 15.4.9 guideline wvalues, assuming a control rod drop
accident (CRDA) while the condenser is being evacuated, using
the mechanical wvacuum pumps (MVPs), and these pumps are
manually isolated on a high radiation signal.

The SRP 15.4.9 guideline values for the 0-2 hour dose at
the site boundary, following a postulated CRDA and the
corresponding doses for the BSEP (assuming the operator
manually trips the MVPs ten minutes following the postulated
CRDA) are as follows:

Thyroid ** Whole body *
SRP 15.4.9 75 REM 6 REM
BSEP Calculated values 18.7 REM 2.8 REM

* Shorter isolation times would result in a lower dose, with
the net effect being between a 1linear and exponential
relationship between dose and time because of the short half
lives of the dose contrelling nuclides.

** The NEDO evaluation stated that the Iodine source term at
low power when the MVPs were in use would not be significant.
This is the calculated dose using full NEDO source term.

REV.

SUPERCEDED BY QUALITY CLASS DISTRIBUTION VERIFICATION METHOD

CALC. NO.

SUPPLEMENTED BY

@ SAFETY RELATED | ® PROJECT 0O 0OCC W REVIEW

O NON-SR O OTHER O ALT. ANALYSIS
O OTHER

NUS 170 REVISED 0hs
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Purpose:

The purpose of the Attachment A calculation is to determine the free air volume of both Low
Pressure Turbine Condensers at Brunswick Nuclear Station. i1.e., to determine the total
condenser free air volume of an individual unit,

Description:

I'his calculation will include the volume of the condenser. the Steam Dome Interconnect, and
the L.LP Turbine connection. The volumes of the Feed Water Heaters, the Normal Water Level.
the Condenser tubes. and miscellaneous structure will be deducted from the total volume.

References:

FP-02450, Sh.1&2. Rev. A, General Arrangement of Surface Condenser
FP-08504, Sh.1&2. Rev.C, Cross Section Of Main Turbine

FP-02528, Rev.B Condenser Vendor Manual

F-02004, Rev. 10, Turbine Building General Arrangement El. 38 & 45
F-02007, Rev.7, Turbine Building General Arrangement Cross Section B-B
SD-28, Rev.6 Main Condenser

Assumptions

. The dimensions at the condenser surface used in the volume calculations will be reduced
by a 1" for wall thickness.

tJ

The Condenser and associated volumes will be divided into parts for calculation of the
internal volume.

3 For the dimensions of the condenser used in the calculation see "Attachment A - Figure.’
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Condenser Parts:

A

G.

H.

Lower Condenser (LC) - Condenser portion containing the condensing water tubes.

Steam Dome Section 1 (SD1) - Condenser portion up to the expansion joint containing
the opening for the Steam Dome Interconnect.

Steam Dome Section 2 (SD2) - Condenser portion up to the expansion joint containing
the openings tor the Feed Water Heaters.

Steam Dome Section 3 (SD3) - Condenser portion up to the expansion joint containing
the connection for the Feed Water Pump Turbine Exhaust Line.

Steam Dome Section 4 (SD4) - Condenser portion above and including the expansion
jomt.

Steam Dome Interconnect (SDI) - The passage connecting the two Condensers.

ILP Turbine Connection (LPC) - The connection between the LP Turbine and the
Condenser.

Feed Water Heaters (FWH) - The two Feed Water Heaters that are located within both
Condensers (two heaters per condenser).

Normal Water Level (NWL) - The normal water level within the condenser.

Condenser Tubes Volume (CT) - The tubes located within both condensers.

P
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Calculation:

A. Lower Condenser Volume

G.

Vo= {[(23"- 47/;") + (22°-9'/,")] x [(12°-2',") + (8'- 3'/,")] x (30°- 0")
V = (46.23") x (20.50") x (30.00") = 28,431 ft'

Steam Dome Section 1 Volume

V = (23.79") x (18.75") x (30.00") = 13,382 ft’

Steam Dome Section 2 Volume

Vo= (') x(11.22") x (18.75") x (30.00") = 3156 ft’

Steam Dome Section 3 Volume

V= (/) x(11.22" x (18.75") x {30.00") = 3156 ft’

Steam Dome Section 4 Volume

V = (23.79") x (5.75") x (30.00") = 4104 ft’

Steam Dome Interconnect Volume

The Steam Dome Interconnect length is 6.5 feet.

V = (6.50") x (10.83") x (6.50") = 458 ft’

LLP Turbine Connection Volume

The distance between the top of the Condenser and Elevation 70'- 0" is 6'-6". The
diameter of the largest part of the LP Turbine is 10 feet (see page 8). A five foot radius
belcw the Turbine centerline of 74°- 6" is an elevation of 69'- 6". The top of the
Condenser 1s at 63'- 6" The distance between the bottom of the Turbine and the top of
the condenser 1s 6'- 0". For conservatism the distance used in the volume calculation

wiil be 5'- 4" (5.33").

V = (23.79") x (5.33") x (30.00") = 3804 ft’
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H.

Feed Water Heater Volume (Two Heaters per Condenser)

Heater length is measured along the centerline of the heater from the surface of the

Condenser through half way along the dish at the heater dish end.
8" = 26.67"

The heater diameters are taken as 64" = 5'-4" = 533" and 69"
The heater radii are 2'- 8" = 2.67" and 2'- 10.5" = 2.8%°

V= 7(2.67) x(26.67") = 597 fr'

i

V= 7 (2.88') x (26.67") = 695 ft'

i

Vy = 597 + 695 = 1292 ft’

Normal Water Level Volume

The normal water level is 36°/," from the bottom of the Condenser.
V = (46.23") x (3.05") x (30.00") = 4230 ft’

The Condenser Tubes Volume

This length is 26'-

5-9" = 5,758’

There are 46,236 tubes total in both Condensers. These tubes are 48" long and 1" OD.

Vo= 1 ("%, fi) x (48 f1) X (46,236) = 12,105 ft’
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T'otal Free Air Volume for the Two Condensers Together

V = (2xLC) + (2x8D1) + (2xSD2) + (2xSD3) + (2xSD4) + (SDI) +
(2xLPC) (2xFWH) - (2xNWL) - (CT)

<
I

= (2 x 28.431) + (2x 13.382) + (2 x 3156) + (2 x 3156) + (2 x 4104) + (458) +
(2 x 3804) - (2 x 1292) - (2 x 4230) - (12,105)

V = 89,375 ft’

A 97% factor will be applied to the total volume to account for miscellaneous internal
strucrure.

V = (0.97) x (89.375) = 86.700 ft’
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ATTACHMENT A - FIGURE

. ¢pe L 5.34
| SD4 j . sSD¢ | 75
| : / | \\\
/] \ 18.75
' ’ S D‘ S \
i 3kl O3
|
a2l 23,77 |naa
Lc 1 o 3 ﬂ.;ﬁ
LC
y
. 3¢-0° N < 46.23

Note: All dimensions are in feet
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NUS AND SUBSIDIARIES TELECON NOTE

T
|

I
Control Number: X712 | Date: 12/16/93 | Time:

Distribution: File

Retween: Dave Canady Of: BNP Tech Support

Phone: 910-457-2738

And: Lamar Castles (NUS)

Discussion: Lamar asked Dave to describe the volume below the LP Turbine which enters into the
Maii; Condenser. This region 1s the connection between the LP Turbine (located on Elevation 70’- 0")
and the top of the Main Condenser (located at Elevation 63°- 6"). Dave stated that the combined
length of the largest rotor blade and shaft combination for the LP Turbine is approximately 10 feet.
Dave stated that the P Turbine blade would be below Elevation 70°- 0" given that the Turbine shaft
centerline 1s at Elevatuon 74°- 6", Dave stated that the use of 10 feet as the diameter is acceptable.

Action Iltems:

Al
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LIENT/PROJECT SZEL - BSEF CALC. NO, SEoEcNes REV. 2

1

T1TLE _Control Room Doses Following Manual Isolation of the Condenser Mechanical
' -~

Vacuum Pumps Following a Control Rod Drop Accident

VERIFIED BY/DATE

s

AUTHOR/DATE

FAIEIL!

PURPQSE :
NUS calculation 8T12-M-01 evaluated the 0-2 hour site boundary
doses assuming a control rod drop accident (CRDA) while the
condenser is being evacuated, using the mechanical vacuum pumps
(MVPs), and these pumps are manually isolated on a high
radiation signal. Calculation 8T12~-M-01 demonstrated that the
site boundary doses for this scenario were well within the dosq‘ﬁﬁﬂ
guideline values of SRP 15.4.9.

This evaluation determines 1if the control room doses for the
above scenario are within the dose limits of GDC-19.

RESULTS

The post DBA control room dose limits established by GDC-19 and
the calculated control room doses are as follows:

Thyroid whole body

GDC~-19 30 REM 5 REM

Calculatea values 27.2 REM Nt-) REM
SUPERCEDED BY QUALITY CLASS DISTRIBUTION VERIFICATION METHOD
REV.
SZQPLEMENTED = @ SAFETY RELATED | S PROJECT O DCC @ REVIEW
CALC. NO. O NON-SR O OTHER O ALT. ANALYSIS

0O OTHER
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ENCLOSURE 2

BRUNSWICK STEAM ELECTRIC PLANT, UNIT 1 AND 2
NRC DOCKETS 50-325 & 50-324
OPERATING LICENSES DPR-71 & DPR-62
REQUEST FOR LICENSE AMENDMENTS
RESPONSE TIME TABLE RELOCATION

10 CFR 50,92 EVALUATION

The Commission has provided standards in 10 CFR 50.92(¢) for determining whether a significant
hazards consideration exists. A proposed amendment to an operating license for a facility involves no
significant hazards consideration if operation of the facility in accordance with the proposed
amendment would not: (1) involve a significant increase in the probability or consequences of an
accident previously evaluated, (2) create the possibility of a new or different Kind of accident from
any accident previously evaluated, or (3) involve a significant reduction in a margin of safety.
Carolina Power & Light Company has reviewed this proposed license amendment request and
helieves that its adoption would not involve a significant hazards consideration.  The basis for this
determination follows

1. The proposed amendments do not involve a significant increase in the probability or
consequences of an accident previously evaluated. The deletion of the MSLRM trip tunction
from the reactor scram and the Group 1 isolation initiation logic removes a potential transient
initiation and therefore decreases the probability of plant transients occurring due to inadvertent
scrams resulting from this system,

The deletion of the MSLRM trip function from the Main Steam Drain Valve, the Reactor
Water Sample Isolation Valve, and the Mechanical Vacuum Pump line isolation logic, does not
affect the initiators of any accident previously evaluated in the Safety Analysis Report,
Therefore, the proposed change does not involve an increase in the probability of occurrence of
any accident previously evaluated.

The NRC staft acceptance criterion for the Control Rod Drop Accident is that the doses trom
the accident fall significantly below the limits given in 10 CFR Part 100. The releases
calculated for accident during plant operations when the Steam Jet Air Ejectors (SJAE) are
operating and when the Mechanical Vacuum Pumps are operating are within these acceptance
limits.

In NEDO-31400, GE shows that the occunience of a CRDA, with the MSL high radiation
isolation removed. and SJIAE in operation, results in offsite radiological exposures that are
small fractions of 10CFR100 guidelines. Since the Brunswick specific CRDA doses are lower
than the calculated by GE and the GE dose parameters envelope those used for the Brunswick
analysis, it is concluded that the NRC's findings that the radiological release consequence is
within the staff’s acceptance criteria, even without the automatic MSIV trip, is applicable to
Brunswick.

While not specifically addressed in the GE evaluation, Carolina Power and Light also proposes
to eliminate the Main Steam Line Drain valves, the Reactor Water Sample Line isolation
valves, and the mechanical vacuum line isolation valves from the MSLRM isolation logic.
Main Steam Line Drain Valves B21-F0O16 and B21-FO19 drain to the main condenser, which is
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the same flow ath as the MSIVs. The discharge of both the MSIV and MSL drain flow naths
is processed th ugh the offgas system. Any radiation released through the drain veives during
a control rod * op accident will be negligible and, for Brunswick, is bounded by the NEDO
W(‘i‘ N

The ro. ¢ -vater sample line provides a smail amount of reactor water to the Reactor Building
Sample Panel. The discharge of the Reactor Building Sample Panel is routed through the floor
drain sump to the liquid radwaste system. Any release through this path would be negligible
and, for Brunswick, is bounded by the NEDO analysis.

The mechanical vacuum pumps are used only when the reactor is at low power (less than 5%)
and there is insufficient steam flow to operate the Steam Jet Air Ejectors. The increase in
radiation will be detected by the MSLRMs and annunciated in the Main Control Room.
Operators will be instructed, in the annunciator response procedures, to take action to stop the
Mechanical Vacuum Pump(s) and isolate the Mechanical Vacuum Pump line. The amount of
radiation released prior to isolating the line would represent the most himiting case for this
accident. However, it will still be well within 10 CFR Part 100 limits.  Additionally, the dose
received in the Main Control Room as a result of this accident is within General Design
Criteria 19 (SRP 6.4) limits.

Theretore, since [ cmation of the MSIV scram and isolation tunctions would not result in an
increase in exposure above NRC acceptance limits, the proposed changes will not significantly
increase the consequences of a previously evaluated accident.

The proposed amendments would not create the possibility of a new or different kind of
accident from any accident previously evaluated. The function of a MSLRM trip is to detect
abnormal fission product release and isolate the steam lines, thereby stopping the transport of
fission products from the reactor 1o the main condenser. The monitors do not pertorin 4
prevention function for any kind of accident. The existence of a MSLRM trip does not prevent
the occurrence of a fuel failure event or any other type of event. The elimination of these
signals, which served only in a mitigative function, does not create the possibility of 4 new or
different kind of accident from those previously evaluated. Also, radiation monitors with alarm
functions will reman installed in the plant 1o warn the operators of a high radiation condition
in the main steam lines, or in the off-gas system. Thus no new or different accident can be
postulated by the proposed changes.

The proposed amendments do not involve a significant reduction in a margin of safety.  As
shown in the topical report, the changes represent an overall improvement in plant safety. Safe
operation of the plant is further enhanced by elimination of the unnecessary scram and isolation
of the reactor vessel. With implementation of these changes, 1) the primary heat sink (main
condenser) remains available, 2) large transients on the reactor vessel, as well as challenges 1o
the ESF, are avoided, and 3) the Offgas system remains available to control the pathway of
potential releases.  As such, the margin of satety is enhanced by the proposed changes.
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ENCLOSURE 3

BRUNSWICK STEAM ELECTRIC PLANT, UNIT 1 AND 2
NRC DOCKETS 50-325 & 50-324
OPERATING LICENSES DPR-71 & DPR-62
REQUEST FOR LICENSE AMENDMENTS
RESPONSE TIME TABLE RELOCATION

ENVIRONMENTAL CONSIDERATIONS

10 CFR 51.22(c)9) provides criterion for and identification of licensing and regulatory actions
eligible for categorical exclusion from performing an environmental assessment. A proposed
amendment to an operating license for a facility requires no environmental assessment if operation of
the facility in accordance with the proposed amendment would not: (1) involve a significant hazards
consideration, (2) result in a significant change in the types or significant increase in the amounts of
any effluents that may be released offsite, or (3) result in an increase in individual or cumulative
occupational radiation exposure. Carolina Power & Light Company has reviewed this request and
believes that the proposed amendments meet the eligibility criteria for categorical exclusion set forth
in 10 CFR 51.22(¢)9). Pursuant to 10 CFR §51.22(c). no environmental impact statement of
environmental assessment needs to be prepared in connection with the issuance of the amendment.
The basis for this determination follows.

1 The amendments do not involve a significant hazards consideration, as shown in Enclosure 2.
2 The amendments do not result in a significant change in the types or significant increase in the

amounts of any effluents that may be released offsite.  As shown in NEDO-31400, and in
CP&L's plamt specific evaluation of the proposed change, the resulting releases trom this
change are within NRC acceptance himits. The change also does not affect the type of effluents
released since the accident source term is unaftected.

3 The amendments do not result in an increase in individual or cumulative occupational radiation
exposure.  As shown in NEDO-31400, and in CP&L's plant specific evaluation of the proposed
change, the resulting releases from this change are within NRC acceptance limits for individual
exposures.  In aadition, reduction of the condenser offgas radiation monitor setpoint further
minimizes plant contamination and personnel exposures which may result from a postulated fuel
tailure that would not be detected by the MSLRMs.
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