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SUBJECT:

! ~ Reference:

CEREACTOR VESSEL LEVEL MEASUREMENT SYSTEM
TMI Action Plan Item II.F.2.3 of NUREG-0737‘

The NRC staff has completed its review of the CE Heated Junction Thermocouple
(HJTC) reactor vessel level measurement system, which was submitted in
Amendment 23, dated February 1981, of San Onofre Units 2 and 3 response to

NRC Action: Plan NUREG-0660.
which is being transmitted for response in regard to all CE plants.

Enclosed is a request for additional information,

Southern

California Edison Company has been requested by a separate letter to respond
with respect to San Onofre Units 2 and 3. :

In order to facilitate our review of San Onofre Units 2 and 3 and other
plants us1ng the CE HJTC, the CE Owners Group is requested to also provide
a generic submittal covering those aspects of the de¢1gn and test program

which are common for all of these systems.

The

generic submittal should

identffy those aspects of the design (e.g., data processing equipment and
displays) which are to be addressed on plant-specific dockets.

Your generic subm1tta1 should include responses to the attached staff questions.

We believe the first 13 questions are generic in nature
be submitted no later than September 1,

1981.

Your response should

Thjs information collection is approved under OMB Clearance No. 3150-0011.

Sincerely,

‘Original signed by

Dennis M. Crutchf1e1d Chief
Operating Reactors Branch #5
L1censing

Division of
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“Mr. Ken P. Baskin.

cc -

M. I. Miller, Esquire
Isham, Lincoln & Beale
Suite 4200

One First National Plaza

Chicago, I11inois 60670

Mr. Paul A. Perry, Secretary
Consumers Power Company -
212 West Michigan Avenue
Jackson, Michigan 49201

Judd L. Bacon, Esquire
Consumers Power Company
212 West Michigan Avenue
Jackson, Michigan 49201

‘Myron M. Cherry, Esquire

Suite 4501
One IBM Plaza
Chicage, [11inois 60611

Ms. Mary P. Sinclair

Great Lakes Energy Alljance
5711 Summerset Drive
Midland, Michigan 48640

KXalamazoo Public Library
315 South Rose Street
Kalamazoo, Michigan 49006

Township Supervisor

Covert Township

Route 1, Box 10 .

Van Buren County, Michigan 49043

Office of the Governor (2)
Room 1 - Capitol Building
Lansing, Michigan 48913

William J. Scanlon, Esquire
2034 Pauline Boulevard
Ann Arbor, Michigan 48103

Palisades Plant

ATTN: Mr. Robert Montross
Plant Manager

Covert, Michigan 49043

o '

-2 - July 31, 1981

U. S. Environmental Protection
Agency :

Federal Activities Branch

Region V Office

ATTN: EIS COORDINATOR

230 South Dearborn Street

Chicago, [11inois 60604

Charles Bechhoefer, Esq., Chairman

Atomic Safety and Licensing Board
Panel .

U. S. Nuclear Regulatory Commission

Washington, D. C. 20555

Dr. George C. Anderson
Department of Oceanography
University of Washington
Seattle, Washington 98195

Dr. M. Stanley Livingston
1005 Calle Largo -
Santa Fe, New Mexico 87501

Resident Inspector

“¢c/o U. S. NRC

P. 0. Box 87- ‘ '
South Haven, Michigan 49090

Mr. David P. Hoffman

Nuclear Licensing Administrator
Consumers Power Company

1945 W. Parnall Road

Jackson, Michigan 49201
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Northeast Nuclear Energy Company = 3 -

cc:

William H. Cuddy, Esquire
Day, Berry & Howard
Counselors at lLaw .

One Constitution Plaza
Hartford, Connecticut 06103

Natural Resources Defense Council
917 15th Street, N.W.
Washington, D. C. 20005

Mr. Lawrence Bettencourt, First Selectman
Town of Waterford :

Hall of Records - 200 Boston Post Road
Waterford, Connecticut 06385

Northeast Nuclear Energy Company
ATTN: Superintendent
Millstone Plant
Post Office Box 128
Waterford, Connecticut 06385

Waterford Public Library
Rope Ferry Road, Route 156

- Waterford, Connecticut 06385

U. S. Environmental Protection Agnecy
Region 1 Office

ATTN: EIS COORDINATOR

John F. Kennedy Federal Building
Boston, Massachusetts 02203

Northeast Utilities Service Company
ATTN: Mr. James R. Himmelwright

Nuclear Engineering and Operations

P. 0. Box 270
Hartford Connectwcut 06101

July 31, 1981

Mr. Jdohn Shedlosky

Resident Inspector/Millstone
c/o U.S.N.R.C. .

P. 0. Drawer KK .

Niantic, CT 06357

Mr. Charles Brinkman

Manager - Washington Nuclear
Operations

C-E Power Systems

Combustion Engineering, Inc.

4853 Cordell Aven., Suite A-1

Bethesda, MD 20014

Connecticut Energy Agency
ATTN: Assistant Director, Research
and Policy Development
Department of Planning and Energy
Policy

20 Grand Street

Hartford, CT 06106

Mr. W. G, counsil, Vice President
Nuclear Engineering & Operations

Northeast Nuclear Energy Company

P. 0. Box 270

Hartford, Connecticut 06101
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F]offda Power & Light Company -4 -

cc: '
Robert Lowenstein, Esquire
Lowenstein, Newman, Reis & Alexrad
1025 Connecticut Avenue, N.W.
Washington, D. C. 20036

Norman A. Coll, Esquire

McCarthy, Stee1 Hector & Davis

14th Floor, F1rst National Bank Bu11d1ng
Miami Florida 33131

Indian River Junior College Library
3209 Virginia Avenue

Fort Pierce, F]or1da 33450
Administrator

Department of Environmental Regulation
Power Plant Siting Section

State of Florida

2600 Blair Stone Road

Tallahassee, Florida 32301

Mr. Weldon B. Lewis

County Administrator

St. Lucie County :

2300 Virginia Avenue, Room 104
Fort Pierce, Florida 33450

U.S. Environmental Protection Agency
Region IV Office

ATTN: EIS COORDINATOR

345 Courtland Street, N.E.

Atlanta, Georgia 30308

Mr. Charles B. Brinkman
Manager - Washington Nuclear Operations

© C-E Power Systems

Combustion Engineering, Inc.
4853 Cordell Avenue, Suite A-1
Bethesda, Maryland 20014 '

July 31, 1981

Mr. Jack Schreve

0ffice of the Public Counsel
Room 4, Holland Building
Tallahassee, Florida 32304.

Resident Inspector/St. Lucie
Nuclear Power Station

c/o U.S.N.R.C.

P. 0. Box 400

) Jensen Beach, Florida 33457

Bureau of Intergovernmenta1
Relations

660 Apalachee Parkway

Tallahassee, Florida 32304

Dr. Robert E. Uhrig

"+ Vice President

Advanced Systems & Technology
Florida Power & Light Company
P. 0. Box 529100

Miami, Florida 33152



Maihe Yankee Atomic Power Company - 5 -
cc:
E. W. Thurlow, President

Maine Yankee Atomic Power Company
Edison Drive

Augusta, Maine 04336

Mr. Donald E. Vandenburgh
Vice President - Engineering
Yankee Atomic Electric Company
20 Turnpike Road
Westboro, Massachusetts 01581

John A. Ritsher, Esquire

"Ropes & Gray

225 Franklin Street
Boston, Massachusetts 02110
Mr. Rufus E. Brown

Deputy Attorney General
State of Maine

Augusta, Maine 04330

Mr. Nicholas Barth

Executive Director

Sheepscot Valley Conservat1on
Association, Inc.

P. 0. Box 125

Alan, Maine 04535

Wiscassett Public Library Association

High Street

Wiscasset, Ma1ne 04578

Mr. Torbet h Macdona1d Jr.
Office of Energy Resources
State House Station #53
Augusta, Maine 04333

Robert M. Lazo, Esq., Chairman
Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dr. Cadet H. Hand, Jr., Director
Bodega Marine Laboratory
University of California

Bodega Bay, California 94923

Mr. Gustave A. Linenberger

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

' - -

July 31, 1981

Mrs. L. Patricia Doyle, President
SAFE ‘POWER FOR MAINE

Post Office Box 774

Camden, Maine 04843

First Selectman of Wiscasset
Municipal Building

U. S. Route 1

Wiscasset, Maine 04578

Stanley R. Tupper, Esg.
Tupper and Bradley

102 Townsend Avenue

Boothbay Harbor, Maine 04538

David Santee Miller, Esq.

213 Morgan Street, N. W.

Washington, D. C. 20001

Mr. Paul Swetland

Resident Inspector/Ma1ne Yankee
c/o U.S.N.R.C.

P. 0. Box E

Wiscasset, Maine 04578

Mr. Charles B. Brinkman

Manager.- Washington Nuclear Operations
Combustion Engineering Inc.

4853 Cordell Avenue, Suite A-1
Bethesda, Maryland 20014

Mr. John H. Garrity, Director
Nuclear Engineering & Licensing
Maine Yankee Atomic Power Company -
Edison Drive

Augqusta, Maine 04336

U.S. Environmental Protection Agency
Region I Office

ATTN: EIS COORDINATOR
JFK Federal Building
Boston, Massachusetts

Mr. Robert H. Groce
Senior Engineer - L1cens1ng
Maine Yankee Atomic Power Company

1671 Worcester Road ~
Framingham, Massachusetts 01701

02203

State R}anning'Office
Executive Department
186 State Street

Augusts, Maine 04330 



Omaha Public Power District

cce: ,
Marilyn T. Shaw, Esq.

LeBoeuf, Lamb, Leiby & MacRae
1333 New Hampshire Avenue, N.W. .
Washington, D. C. 20036

Mr. Emmett Rogert

Chairman, Washington County
Board of Supervisors

Blair, Nebraska 68023

U.S. Environmental Protection Agency
Region VII

ATTN: EIS COORDINATOR

324 East 11th Street

Kansas City, Missouri 64106

Mr. Frank Gibson

W. Dale Clark Library
215 South 15th Street
Omaha, Nebraska 68102

Alan H. Kirshen, Esq.
Fellman, Ramsey & Kirshen
1166 Woodmen Tower

Omaha, Nebraska 68102

Mr. Dennis Kelley

U.S.N.R.C. Resident Inspector
P. 0. Box 68

Fort Calhoun, Nebraska 68023

Mr. Charles B. Brinkman

Manager - Washington Nuclear
Operations

C-E Power Systems

Combustion Engineering, Inc.

4853 Cordell Avenue, Suite A-1

Bethesda, Maryland - 20014 ‘

Director, Nebraska Department of
Environmental Control

P. 0. Box 94877, State House Station

Lincoln, Nebraska 68509

July 31, 1981

Mr. W. C. Jones

Division Manager, Production
Operations :

Omaha Public Power District

1623 Harney Street

Omaha, Nebraska 68102




Ba]iimbre Gas and Electric Company -7 -

cc:

James A. Biddison, Jr.

General Counsel .

Baltimore Gas and Electric Company
P. 0. Box 1475

‘Baltimore, MD 21203

George F. Trowbridge, Esquire

Shaw, Pittman, Potts and Trowbridge
1800 M Street, N. W.
Washington, D. C. 20036

Mr. R. C. L. Olson, Principal Engineer
Nuclear Licensing Analysis Unit
Baltimore Gas and Electric Company
Room 922 - G&E Building

P. 0. Box 1475

Baltimore, MD 21203

Mr. Leon B. Russell

Plant Superintendent

Calvert C1iffs Nuclear Power Plant
Maryland Routes 2 & 4

Lusby, MD 20657

Bechtel Power Corporation
Attn: Mr. J. C. Judd

Chief Nuclear Engineer
15740 Shady Grove Road
Gaithersburg, MD 20760

Combustion Engineering, Inc.

Attn: Mr. P. W. Kruse, Manager
Engineering Serv1ces
P. 0. Box 500

Windsor, CT 06095

Public Document Room
Calvert County Library

Prince Frederick, MD 20678

Director, Department of State Planning
301 West Preston Street
Baltimore, MD 21201

Mr. R. M. Douglass, Manager

Quality Assurance Department
Fort Smallwood Road Complex

P. 0. Box 1475

Baltimore, MD 21203

Mr. T. L. Syndor, General Supervisor
Operations Quality Assurance

Calvert Cliffs Nuclear Power Plant
Maryland Routes 2 & 4

Lusby, MD 20657

“July 31, 1981

Ms. Mary Harrison, President
Calvert County Board of County Commissioners
Prince Frederick, MD 20768 '

U. S. Environmental Protection Agency
Region III Office

Attn: EIS Coordinator

Curtis Building (Sixth Floor)

Sixth and Walnut Streets
Philadelphia, PA 19106

Mr. Ralph E. Architzel
Resident Reactor Inspector

NRC Inspection and Enforcement
P. 0. Bos 437

Lusby, MD 20657

Mr. Charles B. Brinkman

-Manager - Washington Nuclear Operations

Combustion Engineering, Inc.
4853 Cordell Avenue, Suite A-1
Bethesda, MD 20014

Mr. J. A. Tierman, Manager
Nuclear Power Department -

Calvert Cliffs Nuclear Power Plant
Maryland Routes 2 & 4

Lusby, MD 20657

Mr. W. J. Lippold, Supervisor
Nuclear Fuel Management

Baltimore Gas and Electric Company
Calvert Cliffs Nuclear Power'Plant
P. 0. Box 1475

Baltimore, Maryland 21203

Mr. R. E. Denton, General Supervisor
Training & Technical Services
Calvert: C1iffs Nuclear Power Plant
Maryland Routes 2 & 4

Lusby, MD 20657

Administrator, Power Plant Siting Program
Energy and Coastal Zone Administration
Department of Natural Resources

Tawes State Office Building

Annapolis, MD 21204

Mr. A, E. Lundvall, Jr.

Vice President - Supp]y
Baltimore Gas & E]ectrlc Company
P. 0. Box 1475.

Baltimore, Maryland 21203




Aékansas Power & Light Company

cc:

Mr. David C. Trimble

Manager, Licensing

Arkansas Power & Light Company
P, 0. Box 551

Little Rock, Arkansas- 72203

Mr. James P. O'Hanlon
General Manager
Arkansas Nuclear One
P. 0. Box 608

Russellville, Arkansas 72801

Mr. Robert B. Borsum

Babcock & Wilcox

- Nuclear Power Generation Division

Suite 420
7735 01d Georgetown Road
Bethesda, Maryland 20014

Nick Reynolds

c/o DeBevoise & Liberman
1200 Seventeenth Street, N.W.
Washington, D. C. 20036

Arkansas Polytechnic College
Russellville, Arkansas 72801

Mr. Charles B. Brinkman

Manager - Washington Nuclear
Operations

C-E Power Systems

4853 Cordell Avenue, Suijte A-1

Bethesda, Maryland 20014

Mr. William Cavanaugh, III

Senior Vice President, Energy.
Supply Department

Arkansas Power & Light Company

P. 0. Box 551

Little Rock, Arkansas 72203

. '

July 31, 1981

Honorable Ermil Grant

Acting County Judge of Pope County
Pope County Courthouse
Russellville, Arkansas 72801

U.S. Environmental Protection Agency
Region VI Office

ATTN: EIS COORDINATOR

1201 ETm Street

First International Building

Dallas, Texas 75270

Director, Bureau of Env1ronmenta1
Health Services

4815 West Markham Street

Little Rock, Arkansas 72201
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REQUEST FOR ADDITIONAL INFORMATION THROUGH CE oW NERS GROUP

_ON CE HERTED JUNCTION THERhOCOUPLE REACTOR i- .

 VESSEL LEVEL MEASUREMENT SYSTEM

In the discussion of a suitable definition of Inadeguate
Core Cooling, the definition is constrained to fal)
within bounds of certain core conditions. Please discuss
your approath to defining "inadeguate core cooling”. What
are the limiting conditions for the applicability of the

 heated junction thermocouple level system? ’

Ident1fy the maximum size break for wh1ch the '

system will still allow the operator to take correct:ve
action under ICC procedures., Please include a discussion
of the response capabilities’ of the heated junction
{hermocouple instrumentation with respect to the system
dynamics, These guestions should be answered for .a small
break, such as 3 inch. .

Describe the Phase II test program or programs

used in the evaluation of the heated junct:on
thermocouple level measurement sysiem. Please provide -

.representative test results including any anomalous

resulis., Explain the resulis with respect to expected
behavior in operating reactors.

'Discuss the survivability and outputs of the

heated junction thermocouple level measurement system
during and after a Jarge break LOCA and support with test -
results.

Provide an analysis to determine if voiding can

ocecur in the core of & CE reactor while-the upper head is

still filled with water, Discuss the extent of voiding

which can occur and whether or not it can lead to -

"inadequate core coecling, Please analyze the effect on -

tbe core~-exit thermocouples should such an event occur , -
and discuss how inadequate.core cooling conditions wou)d

be determined under these conditions. There is - .

experimental evidence that this can occur, i.e in tests

suT-2 (10% break), SUT-S (2.5% break), SUT-7 (5% break)

at Semi-scale, these effects were observed.

W =1-
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Discuss the expected response of the heated thermocouple
level sensors during & repressurization with the water:
Jevel below the sensor and the possible effects of
condensation on the response of the sensors. Could this
sequence of events Jead to an-indication which would
imply that the sensor is covered when it is not? Please
provide representative test data. :

Discuss 1he expected {ime response of the system with
respect to the individual compenents and as a whole.
IJdentify end discuss ithe factors which limit the time
Tesponse.

No specific Jn?ormatnon has been given for the spacing of
the sensors in each hested junction thermocouple
instrument siring. Are the sensors to be spaced evenly
from the core alignment plate to the top of the reactor e oo
vessel head? Discuss the spacing chosen., Kill the spacing
be the same in both instrument strings? If not, how would
the decrease in resolution due to the loss of a single
sensor arfect the ability of the system to detect an
approach {0 inadeguate core cooling? (i.e. how is the
redundancy of the system affected if dissimilar spacings
are used in the two detector strings?)

Distuss how the core-exit thermocouples might be used to

estimate the Eepth of core uncovery. Also discuse how the
rate of lees of coolant may affect the core-exit
‘hermocou;]e response., Provide an evaluation of the pro’s
and con's f using the indications of the core-exit
thermocouries as a measure cf the liguid invenicry in the
vessel if 1he coolant level is below the top of the core.

Discuss the expecied behavior of the level sensor shroud
surrounded by & high velocity two—-phase mixture. In
rticular, discuss how the system is protected from the
Tects ©f high velocity steam entering the bottom ports
the shroud and creating a two phase mixture within
e chroud, If restrictions are placed in ithe botiom of
the shroud to block the botiom drain paths,-discucss or
show experimental evidence that there is still adequate
drainage and response time.

Lol @ BN { Ul & |
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Describe the choice of heater power or range of heater
powers to be used with the heated junction thermocouple
sensors., Describe the heater power supply or heater
power conirol system. Are separate supplies provided for
each sensor heater? Discuss the heater supply system -
with respect to KUREG O7Z7 "single failure"” criterion,
Discuss how uncovered sensors are protected from
cverheating while covered sensors are suppied with

-2~
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4.

cuff:cxent power for a clear indication of uncoverv.
Will AC or DC power be used? Discuss the possible
effects of leakage, particularly at high temperatures on
the level measurement with both AC and DC he: er power. .
Discuss *the possible effects of AC pick-up on the |,
instrumentation system.

Please describe the on-line test procedures for the
heeted junction thermocouple sensors. One test mentioned
is besed on a change in indication observed by varying
heater power., Discuss how the operator or person testing

the sysiem will decide thati ithe sensores are cperating,
i.e how much temperature chance would be expected for &
gciven power change? Discuss the e.rect:veJess of the

test procedures under various reactor conditions, i.e.

cold shut-down, full power, and post accident.

’

Describe how the operational availahility will be
determined, Khat criteria are used? Describe the
servicing, testing and calibration programs

The following guestions refer to the description-of the
QSPDS.

Describe how the processor testis operate {o determine
thet the sensor outputs are within range. How are ‘he
ranges selected? ' :

Describe the display measurement units.

Describe which parameter or parameters would need to be
calculated from the censor inputs. The description of
+{he QEPDS implies that such & caleculation might or might
not be reguired. Hhen would it be reguired? Khen would
it nct be required? '

Cpecifically, describe the automatic on-line
csurvejllance tests.

Describe the manual on-line diagnostic capability and
procedures. i .

- . -

Discucs the predetermined seipoint for the heated
junction thermocouple signals and how it will be
selected.




