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Y'' b6201 S Street RIngram
P. O. Box 15830 Gray File -

Sacramento, California V313 EBlackwood
H0rnstein

Dear Hr. Mattimoe:

SUBJECT: RANCHO SECO SAFETY GRADE ANTICIPATORY REACTOR TRIPS (ARTS)
NUREG-0737, ITEM II.K.2.10

Your September 8 and Octobar 19, 1981 letters submitted to us your
design of the safety grar'e ARTS for the Rancho Seco facility. The I

purpose of the ARTS is '.o trip the reactor upon loss of main feedwater
,

and/or main turbine tr'4p.

Based upon our review of your preliminary and final design se$mittals,
we conclude that your pisoposed modifications are acceptable, provided
acceptable seismic and environmental qualifications results are obtained
for the nr ? pressure sensors that monitor hydraulic fluid pressure for
the main turbine and each of the two main feedwater pumps.

As indicated in our enclosed Safety Evaluation Technical Specifications ;

will be required. Within 30 days of receipt of this letter, please 4

submit proposed Technical Specifications (SRs, LCOs and Basis) for
1) reactor trip upon loss of main feedwater and 2) reactor trip upon i

'

main turbine trip. I

|
OMB clearance is not required for this request since it is being transmitted i

j to nine or fewer addresses.
t

Sincerely,
i *021GI2U,L SIGNSD A( I

J0EDF. sraLaar
IJahn F. Stolz, Chief

ghlho16B BiboN2
Operating Reactors Branch f4 )
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Sacramento Municipal Utility -1- Rancho Seco, Docket No. 50-312
District

ccw/ enclosure (s):

David S. Kaplan, Secretary and Christopher Ellison, Esq.
-General Counsel Dian Grueufch, Esq.

6201 S Street California Energy Comission
P. O. Box 15830 1111 Howe Avenue -

"

Sacramento, California 95813 Sacramento, California 95825

Sacramento County Ms. Eleanor Schwartz ;

Board of Supervisors California State Office
827 7th Street, Room 424 600 Pennsylvania Avenue, S.E., Rm. 201
Sacramento, California 95814 Washington, 0. C. 20003

Business and Municipal Department Docketing and Service Section
Sacramento City-County Library Office of the Secretary

828 I Street U.S. Nuclear Regulatory Comissian
Sacramento. Califoraia 95814 Washington, D. C. 20555

,

Resident Inspector / Rancho Seco
c/o U. S. N. R. C.i

14410 Twin Cities Road
" Herald, CA 95638

Dr. Richard F. Cole
Atomic Safety & Licensing Board Panel
U.S. Nuclear Regulatory Comission
Washington, D. C. 20555*

,

Regional Radiation F.epresentative
EPA Recion IX Mr. Frederick J. Shan
215 Fremont Street Atomic Safety and Licensing Board

.

San Francisco, California 94111 Panel
,U.S. Nuclear Regulatory Comission

Mr. Robert B. Borsum Washington, D. C. 20555
Babcock & Wilcox
f;uclear Power Generation Division Elizabeth S. Bowers, Esq.
Suite 420, 7735 Old Georgetown Road Chairman, Atomic Safety and
Bethesda, Maryland 20014 Licensing Board Panel

U.S. Nuclear Regulatory Comission
Thomas Baxter, Esq. Washington, D. C. 20555
Shaw, Pittman, Potts & Trowbridge
1800 M Street, N.W.
Washington, D. C. 20036

Herbert H. Brown, Esq.
Lawrence Coe Lanpher, Esq.
Hill, Christopher and Phillips, P.C.
1900 M Street, N.W. Atomic Safety and Licensing Board
Washington, D. C. 20036 Panel

U.S. Nuclear Regulatory Comission
tielen Hubbard Washington, D. C. 20555
P. O. Box 63
Sunol, California 94586

.- - . .-. .- , -- . .~ .
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Sacramento Municipal Utility -2-
District

Atomic Safety and Li:ensing Appeal
-

Board Panel
U.S. . Nuclear Regulatory Commissicn
Washington, D. C. 20555

' '

Alan S. Rosenthal, Chairman
Atomic Safe;y and Licensing

Appeal Board
U. S. Nuclear Regulatory Conmission
Washington, D. C. 20555

>

Dr. John H. Buck
Atonic Safety and Licensing

Appeal Board
U. S. Nuclear Regulatory Connission
Washingtong D. C.' 20555

Christine N. Kohl
Atomic Safety and Licensing

Appeal Board
U. S. Nuclear Regulatary Commission
Washington, D. C. 20555

California Department of Health
ATTN: Chief. Environmental

Radiation Control Unit
Radiological Health Section
714 P Street, Room 498
Sacramento, California 95814
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SAFETY EVALUATION REPORT (SER) j
*.

FINAL DESIGN N4D IMPt.EMENTATION OF SAFETY-GRADE ANTICIPATORY

REACTOR TRIP (ARTS) 1N TURBINE TRIP OR LOSS OF MAIN FEEDWATER

, EANCHO SECO NUCLEAR STATION UNIT 1

DorKET NO. 50-312

I. INTRODUCTION
i

The ti ensee, lacramento Municipal Utility Districti in its submittats of
'

Septer.ber 8,1981 and Octobe r 19, 1981, forwarded the information necessary

to complete our safety evaluation of their final design and implementation

of the safety grade anticipatory reactor trips (ARTS) on turbine trip or

loss of main feedwater. These ARTS are intended' to provide additional

protection and conservatism beyond that provided by the existing Reactor |

Protection System (RPS). We previously approved the licensee's preliminary

design for upgrading this system in our S"'' of December 20, 1979. We also

requested additional informatico on the final oesign.

IX. EVALUATION

In performing our evaluation, we reviewed the information in the recent licensee

submittats of Septerber 8,1981 and October 19, 1981 and their previous

submittats of May 21 and October 5,1979 relating to this system.

Our review of the preliminary design and the final design drawings for

instattation of the safety-grade anticipatory reactor trips indicates that

the licensee has incorporated the previously approved logic design concept

.
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into the ARTS design for Ranch'o Seco Unit 1. For the most probable causes
1

of turbine trip or loss of main feedwater, these anticipatory trips will
1

4
operate in advance of the reactor coolant system (RCS) high pr<. :sure reactor

|
trip to reduce the peak.RCS pressure and thus reduce chattenges to the power

operated relief valve (PORV). This will alleviate these concerns as reported
-

.

4 in NUREG-0560.

The ARTS design utilizes four reduldant and independent channels to monitor

!
the main feedsater pumps (MFWP) and the main turbine for trip conditions.

$ This safety grade ART equipment initiates a reactor trip when both MFWPs
!

trip or the main turbine trips. The cabinet mounted equipment is installed
1

in and is an ' integral part of the existing four channel RPS and in'.erf aces
|

hs new trips in the bistable trip string. As such, this additional

cabinet-mounted equipment was designed in accordance with the design bases
i

conforms with the acceptance criteria and design requirementsof the RPS an:

of the RPS as described in Section 7 of the Rancho Seco Nuclear Station FSAR.

The added modules contain contact buf fers, bistables and auxiliary' retcys,
Thus, the |which have been tested and qualified for use in a safety system.

|

previous conclusion of the RPS failure analysis, performed by the Licer. seer

| that any single f&iture in the RPS will not prevent performance of its

protection action when required, is still valid. j
|

i! Dur review in:Luded the final drawings which include the inputs, outputs
i
~ .

and logic of the new trip functions, and their integration into the existing
'

TheEach channel of the RPS accepts three new pressure switch inputs.i

RPS.'

| sensors monit:r hydraulic fluid pressure for the main turbine a,d each of'

f, the two r1FWP turbines. The RPS logic is designed such that a channet trip

| |
' i

' ~ -
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will occur due to low hydraulic fluid pressure for the main turbine or low

hydraulic fluid pressure for both MFWPs. Upon a trip of any two of the four .,
,

channel inputs, the RPS will initiate"a reactor trip, An automatic inhibit

is included in the, logic circuitry to prevent tripping of the reactor when

the unit is operdted at power levels below 20% since the main turbine and
'

both feedwater pumps are net required to be ope rating at these power levels.

The redundant sensors are separated both electrically and physically for

independent operation. Individual termination enclosures are provided to

The
' p rote ct against grounding, shorting and environmental conditions.

cables, which transmit the sensor tignals to tne control. room, are qualified

to IEEE Standard 383 m1d will be routed in separate, c'hannelized, rigid

steel conduit systems. The sensor inputs are provided with a 600 volt

isolation buf fer.' Thus, the effects of credible faults on the sensor

circuit will not propagate aack to the RPS. Furthere a single failure will
Wernot prevent the sensors frce performing their intended function.

| therefore, find that the ART system satisfies the RPS criteria for'

| redt..dancy, independence and single failui s.i

The licensee's October 5,1979 submit'tal also included seismic and environ-

mental qublification summary reports. Qualification data on the new pressure
!

switches will be available in the future. The Equipment Qualification Branch
,

|

' will evaluate this material. ,

i
.

: - The licensee states that the monthly surveillance tests will only include the'

,

electronics portion of ARTS and that the new pressure switches will be:'
|
| functionally checked yearly. We find that this periodic test scheme for ARTS
|
1 while the reactor is in operation is unacceptable. The Technical

|

'

|

L
.
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Specifications should be modified to cover channel'fmetional checks
'

(including sensors) for ARTS with a f requency commensurate with existing ,

!

4RPS channet functional checks. .

i III. CONCLilSION
,

Bs.ed on our review of the design of antic'patory reactor trips on main
.'.' '

c

| turbine trip or loss of main feedwaters we conclude that the proposed
I

design modifications satisfy the RPS safety ret;uirements and criteria f 6r

j redmdancy, independence, and single f ailures. We also conclude that the

upgraded RPS will provide a greater degree of protection and conservatism
'

i beycnd that provided by the existing RPS. We find that the design is

acceptable except for surveillance checks of the entire ARTS system which

should be required as discussed herein.'
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