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- July 30,1984

.

. Docket Nos. 50-325/324

Mr. E. E. Utley
'

Executive Vice President
Carolina Power & Light Company

' Post Office Box 1551
Raleigh, North Carolina 27062- *

Dear Mr. Utley:

SUBJECT:.. CONTAINMENT. PRESSURE MONITOR, ITEM II.F.1.4
. CONTAINMENT WATER LEVEL MONITOR, ITEM II.F.1.5'
CONTAINMENT HYDROGEN MONITOR, ITEM II;F.1.6

Re: Brunswick Steam Electric Plant, Units 1 and 2

;We have completed our review of the TMI Action items cited above. The
submittals reviewed are those listed in the enclosed Safety Evaluation. W.e
have concluded that you have met all the requirements of NUREG-0737, items
II.F.1.4, II.F.1.5 and II.F.1.6 within the scope of Section 2 of the Safety
Evaluation. We find that the design for these items is acceptable. Our
Safety Evaluation is enclosed.

Sincerely,4

Original signed by PAHermann for/

Dcmenic B. Vassallo, Chief
Operating Reactors Branch #2
Division of Licensing

Enclosure:
Safety Evaluation

cc w/ enclosure:
See next page
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Mr. E. E. Utley
Carolina Power & Light Company

~ Brunswick Steam Electric Plant, Units 1 and 2
_

.cc:

Richard E. Jones, . Esquire James P. O'Reilly
Carolina Power & Light Company Regional Administrator
336 Fayetteville Street Region II Office
Raleigh, North Carolina 27602 U. S. Nuclear Regulatory Commission

101 Marietta Street, Suite 3100
George F. Trowbridge, Esquire Atlanta, Georgia 30303
Shaw, Pittman, Potts and Trowbridge
1800 M Street, N. W. Dayne H. Brown, Chief
Washington, D. C. 20036 Radiation Protection Branch

Division of Facility Services
Mr. Charles: R. Dietz Department of Human Resources
Plant Manager : - Post Office Box 12200
Post Office Box 458 Raleigh, North Carolina 27605
Southport, North Carolina 28461-

Mr. Franky Thomas, Chairman
Board of Commissioners
Post Office Box 249
Bolivia, North Carolina 28422

Mrs. Chrys Baggett-
State Clearinghouse

,

Budget and Management
116 West Jones Street
Raleigh, North Carolina 27603

U. S. Environmental Protection
Agency

Region IV Office
Regional Radiation Representative
345 Courtland Street, N. W.
Atlanta, Georgia 30308

Resident Inspector
U. S. Nuclear Regulatory Commission
Star Route 1
Post Office Box 208
Southport, North Carolina 28461
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

CAROLINA POWER & LIGHT COMPANY

BRUNSWICK STEAM ELECTRIC PLANT, UNITS 1 AND 2

DOCKET NOS. 50-325/324

!
RELATED TO TMI ACTION ITEMS (NUREG-0737)

.

II.F.1.4 CONTAINMENT PRESSURE MONITOR

II.F.1.5 CONTAINMENT WATER LEVEL MONITOR

II.F.1.6 CONTAINMENT HYDROGEN MONITOR
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L - SE for fiUREG-u?37, II.F.1.4,5,6 Brunswick 1 & 2 June 1964
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' SE. fcr .HUREG-0737, II.F.1.4,o,6 Brunswick'1 & 2- Juna 1984

M BACKGROUf40
-

By our letter of Septenber 5,1980 -(Reference 1) to: (1) licensees of operating
plants;-(2) applicants for operating licenses; and (3) nolders of construction
permits;.we issued a summary listing of all tne approved Tiil Action Plan
Requirsaents. In november of 1980 we issued tiUREU-U737, Clarification of Till<

Action Plan Requirements (Reference 2), whicn specifies TMI Action Plan Items
. approved by the Commission for implementation. This Safety Evaluation (SE)
aodresses inree of the TMI Action Plan Items, II.F.1.4,o,6.

y 1 SCOPE 1 REVIEu

Tnis SE addresses all the requirenents of II.F.1.4,o,o except the followin3:

'(1) EnVIRotillEi4TAL QUALIFICATI0ti UF EQUIPMEf4T

Ine scope of our review includes all the 140 REG-0737 requireaents except for
tne criteria requiring that tne equipment be environmentally qualified
(Appenoix d of i4UREG-0737 and Re9ulatory Guiae 1.o9). Inis issue will De
reviewed separately under tne scope of tne Comiaission's environmental
quali fication program. In uuREG-0737, ror eacn iten tne requirements are
partly expressed in a list of clarifications. For eacn of items
II.F.1.4,o,6, claritication (1) is a statement of tne environmental
qualitication requirement. In tnis SE, Sections 3.2, 4.2 and c.2 are
vercatim copies of the clarifications in nunEG-0737, exce t tnarr

clari fication (1) f rom HUREG-0737 nas been omitteu.

(2) 1.lPLEiiEaTATIOfi SCHEUULE

Ine iaglementation scneaule is oeins addressed oj Cuntiruatorj druers, ano
is not included as part of tnis SE.

M !!.F.1.4: CotiTAluaEtiT PRESSURE HoulTOR SYSTEit (CPhS)

3.1 UUREG-0737 CP.iS POSITIdit

A continuous indication of containment pressure snall be provided in tne control
roou of eacn operatin3 reactor. fleasurement and indication capabilitj snall
include tnree times tne desi n pressure of tne containment for concrete, four3
times the design pressure for steel, and -d psig for all containments.

!
-

1
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S' ! for uuREG-0737, II.F.1.4,b,6 3runswick 1 4 2 June 1964E

3.2 kJKEG-0737 CPnS CLARIFICATI0d
~

(1)-Omitted as explained in Section 2.U.

(2)iteasurement and indication capability shall extend to S psia'(-10 psis) for
suoatmospheric containments.

(3) Two or more instruments may be used to. meet tne range requirements.
However, instruments tnat. need to be switened from one scale to anotner -
scale to meet tne range requirements are not acceptable.

(4)- Continuous display and recording of tne containment pressure over tne
specified ran e in the control room is required.s

(c) The accuracy and response time specifications of the pressure monitor snall
be provided and justified to be adequate for Eneir intenced function.~

3.3 SCJPE & CPHS EVALUATI0d

The licensee has' described nis desisn for tne CPhS in references from a on. Our
review of the licensee's suomittals consists of tne following: (1) cnecKing for
ceviations from our requirements wnich are stacea in Sections 3.1 and J.Z aoove,
(2)'reviewin3 tne acequacy of tne accuracy specifications or tne CPro, ana
(3) reviewins tne adequacy of the response time specifications of tne CPnS.
Tne fi.,ures quoted nerein for accuracj are tnree standard ueviations., wnicn
regresents a 99.77. conrioence level. All accuracy figures are quoted as a
gercenta3e of full scale. Tne figures quoted for response time are tne 1007.
response values. For linear transfer functions we are using tne convention tnat
tne tiue for 1001, response is four time constants.

3.4 LICEuSEE C0hPLIAHCE WITH aVREG-0737 CPHS dEUUIRE.. EATS

After reviewing drunswick's suomittals, we find tnat tne CPdS cesi n .aeets all3
the requirements of Sections 3.1 and 3.2 above.

J.b EVALOATIOu ul CPHS ACCudACY Aau TIME RESPunSE

Jne CPh3 channel nas its readout on a recorder-indicator ano tne utner cnannel
nas its reacout on an indicator only. Botn reacouts are in tne control rocu.
The system ran9es, accuracies and response times of tne CPns enannels are listed
in Taole 1. Tnese values, wnich are consistent witn the present state of tne
drt, Will provide information over tne intended range of the CP!!S Enat is
surficiently accurate and useful to allow the plant operator to acequately
assess pressure conditions within containment.

-2-
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SE for fluaEG-u737, II.F.1.4,b,6 Brunswick 1 & 2 June 1984 |

|

|
_ I

L J
[ J
L TABLE 1 ]
L J
L J
L RANGE, ACCURACY Al4U RESP 0 4SE TIME O CPT-IS ChAdnELS J
l J
L J
L j

Transmitter Teiaperature (de9 ) ================= 70 === 210 === 13e jfL

L j

L decorder-Indicator Loop Syste:n Accuracy (%) === 1.2 === 2.4 === 1.s J
L J
L Indicator Loop Sjstem Accuracy (%) ============ 2.7 === 3.4 === 2.9 j

L J
l J
l J

CPHS Ran3e (psi ) ====================================== -o to +249 jL 3,

L J
L Recorcer-Indicator Loop Systeia Response Time (sec) ============ 1.0 J
L J
L Indicator Loop Sy s tera Re s pons e Time ( sec ) ===================== 3.3 J
L J
L j

L .J*

L Tne ancient temperature at tne pressure transmitters is 70 dest. J
L In its studies urun: wick nas found tnat i.amediately after tne J
L onset of a LOCA or HELS tne temperature will spike to 210 de f, Js
L remain there about 17 minutes, and tnen decrease to a stacle J
L temperature of 135 de9f in the next 12b minutes. J
L J
L I

y !!.F.1.o: CditTAlanEilT ;ATER LEVEL ild.itTda SYSTB. (CWLiiS),

4.1 WOREG-0737 CulHS POSITIO:4

A continuous indicatiun or containment water level snall be provideu in tne
control room for all plants. A narrow-range instruuent snall ce provideo for
PuRs and cover the ran3e from tne'bottora to tne top of tne containment suup. A
wice-ran3e instrument snall also De provided for P!iks ano snall cover tne ran3e
f rom tne bottom of tne containment to tne elevation equivalent to ouu,uou 3allon
capacity. For 6 hrs, a wide-ranse instrument snail be providea and cover tne
ran3e tron the bottoi.i to five feet above tne normal water level or the
suppression gool.

-3-
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~SE- fcr 'fMWEG-0737, II.F.1.4,6,6 Brunswick 1 6 2 June 1984

-4.2~ 11UREG-0737 CulnS CLARIFICATION -

(1) Uaitted _as explained in Section 2.0.

_(2) The measurement capability of 600,000 gallons is based on recent plant
designs. For older plants with smaller water capacities, licensees may
propose deviations fran this requirement based on trie available water supply
capaoility at their plant.

(3) Harrow-range water level monitors are required.for all sizes of -sumps inside
tne 'contai.waent.

(4) For duR pressure-suppression containments, tne Emergency Core Coolin9
System (ECCS) suction line inlets may be used as a startin9 rererence point
for tne wice-ranse water level monitors, instead of tne botton, of the
suppression pool..

(b) The accuracy requirenents of tne water level monitors snall De providea and
Justified to be acequate for tneir intended function.

4.3 - SCOPE OF_ CWLiiS EVAlunTIda

Tne licensee nas described nis design for tne CulHS in reterences fran 3 an.
Our review of tne licensee's submittals consists of tne followin3: (1) cnecxins
for deviations from our requirei.ients wnich are stated in Sections 4.,1 and 4.2
aoove, anc (2) reviewin9 the adequacy of tne accuracy spect rications for tne

~

Tne fi ures quoted nerein for accuracy are enree standara oeviations,CuLHS. 9
unicn regresents a 99.7% confidence level. All accuracj figures are ex ressedr
ds d percentdge of full sCdle.

4.4 LICEaSEE CUMLIMCE ulTH uuREG-0737 Caliid HEUUldEnEsiTS

nrter reviewin3 drunswick's sub.nittals, we find tnat the CuutS cesi n ueets all3
the requirenents of Sections 4.1 and 4.2 above.

4.b EVALUATIdit g CWLMS ACCURACY

brunswick has installec CWLM$s in the torus only, unica rulfills tne
requirements of Sections 4.1 and 4.2 above. The water level sensors are 16 feet
long and extend from just below tne bottom of tne RHR suction lines to d'7"
above the normal torus water level. Une CULUS channel nas its readuut on a
recorder-indicator and tne other channel has its readout'on an indicator onlj.
doen reacouts are in tne control room. The accuracies of tne Cutus enannels are
utven in Table 2. Tnese values, wnich are con'sistent with tne gresent state of
the art, will- provide information over the intended range of the ChLnS tnat is
sufficiently accurate and useful to allow the plant operator to adequatelj
assess aater level conditions.

-4-
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L J
L J

[ TABLE 2
L

- J

J
L J
L J.
L SYSTEM ACCURACY _O_F CWLMS LOOPS J

L J
L J
[ Transmitter Temperature (de9 ) ================= 70 === 296 === 13b Jf

L J
L decorder-Indicator Loop System Accuracy (%) === 2.7 === 8.2 === 7.2 J

L J
[ Indicator Loop Sy stem Accuracy (%) ============ 1.2 === 7.8 === b.d J
L J
L J

L J
L Ine amoient temperature of tne water level transmitter is 70 de3f. J
L in its studies Brunswick nas round tnat after tne onset of a LOCA J
L or HELD tne teaperature will spike to 29b de9f, remain enere aoout J

L 70 seconds ana tnen Jecrease to a staDie tei..perature of 133 de9f J
L in tne next 27b nours. J
L J
t

, i

M I I . F .1.ts : CuaTAINMEHT HYOROGEH MOUITOR SYSTEM (Chits)

d.1 nUREG-0737 CHiiS POSITIoa

A continuous indication of nyorogen concentration in the containi:.ent atmossnere
snall be provided in the control roaq. neasureuent cagacility snall oe provided
over the ran3e of 07. to 10% hydroyen concentration under both positive and
ne3ative ambient pressures.

3.2 huRE6-0/37 Chris CladIFICATIva

(1) unitted as explained in Section 2.0. )
i(2) Tne continuous indication of nydrogen concentration is not required durin3

nonnal operation. It an indication is not availaole at all tiues,

continuous indication and recordin3 snall be functionin3 .sitnin 30 uinutes
of tne initiation of safetj inaection.

.

-d-
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SE for NUREG-0737, II.F.1.4,5,6 Brunswick 1 & 2 June 1984a

i

(3) The accuracy and placement of the hydrogen monitors shall be provided and
~

e

justified to be adequate for their intended function.,

5.3 SCOPE OF,CHMS EVALUATION
.

The licensee has described his design for the CHMS in references from 3 on. Our
-

review of the licensee's submittals consists of the following: (1) checking for-

_ deviations from our requirements which are stated in Sections 5.1 and 5.2 above,
t (2) reviewing the adequacy of the accuracy specifications for the CHMS, and (3)
; reviewing the adequacy of the hydrogen sample port placement for the CHMS. The
_ figures quoted herein for accuracy are three standard deviations, which
"

represents a 99.7% confidence level. All accuracy figures are expressed as a
{ percentage of full scale.

6 5.4 LICENSEE COMPLIANCE WITH NUREG-0737 CHMS REQUIREMENTS
_

; After reviewing Brunswick's submittals, we find that the CHMS design meets all
_ the requirements of Sections 5.1 and 5.2 above.
; -

-

Brunswick has installed identical redundant pairs of hydrogen and oxygen
I monitors with a hydrogen range of 30% and an oxygen range of 25%. The readout

for each hydrogen / oxygen monitor is a Speedomax Multipoint Indicating Recorder,

located in the control room. Rather than continuous lines, the Speedomax plots
distinguishable points for the hydrogen and oxygen readings, and at any time the_

- indicating arrow is positioned at the point being plotted. Thus the indicating
-

arrow oscillates back and forth between the hydrogen reading and the oxygen_

ireadi ng. This indicating system should not cause the control room operator any |
,

E confusion after he has worked with it a short time. |
-

y Brunswick has developed a procedure for correcting for the effect of water vapor
in their gas measurements, so that water vapor in containment will contribute,"

( at most, a very small error in the gas measurements.
E

E 5.5 EVALUATION OF CHMS ACCURACY AND SAMPLE PORT PLACEMENT

! Each of the two instrument systems is connected to four different sample points
k from the primary containment (General Electric, Mark I). The sample sources are:
? (1) suppression pool atmosphere, (2) lower drywell, (3) mid drywell, (4) drywell

head. Normal sample lineup is for one system to draw from the suppression pool;

i atmosphere and the other from a drywell source.
t

| The accuracy of the CHMS immediately after calibration is 2.8%. This value,
E which is consistent with the present state of the art, will provide infonnation
g over the intended range of the CHMS that is suifficiently accurate and useful to

allow the plant operator to adequately asses tha hydrogen' concentration withinE

the torus and drywell.

-6-
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SE fcr NUREG-0737, II.F.1.4,5,6 Brunswick 1 & 2 June 1984

Any hydrogen gas that esc' apes the core and is released from the primary coolant
-

system boundary (either via steam relief valves or coolant system rupture) will
~ become mixed in either the suppression pool or drywell general air space.
There are no compartments or barriers in Brunswick's containment that would.

pronibit or delay such mixing from taking place. This arrangement provides
rapid and accurate detection of hydrogen escaping from the reactor system.

5.6 EVALUATION OF CHMS LONG TERM DRIFT

Immediately after calibration, both the hydrogen and oxygen monitors have a
system accuracy of 2.8% of full scale. However, the vendor states that the
sensors may suffer a drift as large as about 2% per month. The current
Technical Specifications require that the monitors be recalibrated about once
per six months. Assuming the drift is linear in time would lead us to conclude
that near the end of a calibration cycle the accuracy of the hydrogen and oxygen
monitors may be on the order of 12%, which we find unacceptable.

In order to demonstrate that the as-built CHMS channels suffer an acceptable
amount of drift, CP&L has submitted Reference 6 which lists the actual observed

drifts for the Brunswick 1 & 2 CHMS channels. While little data have been
collected to date, the trend indicates that one of the four CHMS channels

'

observed will drift a little more than 4% in six months, and the other three
channels will drift significantly less. The channel suffering the worst
drift would have an overall accuracy figure of about 5% at the end of a
calibration cycle; we find this, the largest observed overall accuracy
figure, to be within acceptable bounds. From these data we conclude that long
term drift of the CHMS channels is not a pressing problem at Brunswick 1 or
Brunswick 2; we conclude that CP&L has the potential problem sufficiently in
hand that we need give it no further attention.

In order to approach this problem cautiously, CP&L has adopted a scheduled
recalibration for each CHMS channel once per three months, rather than once per
six months, as is required by the Technical Specifications. While they are free
to fall back to the Technical Specification recalibration schedule at any time,
CP&L should be commended for taking the initiative of starting with a more
prudent recalibration schedule for the CHMS channels than is required of them.

6 d CONCLUSION,

Based on the above evaluations, the licensee has met all the requirements of
NUREG-0737 for items II.F.1.4,5,6 within the scope of the review of this SE as
described in Section 2.0, We, therefore, find the design for these three items
acceptable.

.

.
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