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r. James Kay

Enagineer - Licensinag
Yankee Atomic Elsctric Compar
1671 HWorcester Road

Framingham. Massachusetts 01701

Seni~r

V

OEAPTTUTT CAMITONE CVETMC
EACTIVITY CONTROL SYETE

YANKEF ROWF MUCLFAR

Enclose! is a copy of ou 1raft <afety evaluation of SEP Topic IV-2,
Reactivity Control Systems for fankee Rowe. This assessment compares
vour facility, as described in DJoc%et No. 50-029, with the criteria
currently used by the regulatory staff for 1icensing new facilities.
Please inform us 1f your as-bufl. facility differs from the licensing
basis assumed in our assessment.

v -~

Your response within 30 days of the cate you receive this letter is re-
quested. If no response is recefved within that time, we will assume
that vou have no comments or corrections. This evaluation should be a
inbut to the evaluation of Topic XV-8 and the inteqrated safety
essment for vour facility unless vy fdentify chanoges needed Lo reflect

as-buflt conditions at your facility. This 2ssessment may be revised
future 1f your facility design is changed or, {if

RC criteria re-
to thét sut fect are modified before the intearated assessment is

Sincerel

Dennis M. Crutchfieid, Chief
Operating Reactors Branch No.
Nyiston of Licensing

closure

\s stated

n

vw/enclosure:

see next pag




& . UNITED STATES
5 W 3 NUCLEAR REGUL ATORY COMMISSION
&S § WASHINC TON, D. C. 20555
EX 3 December 23, 1981
Y%,

Docket No. 50-029
LS05-81-12-078

Mr. James A, Kay

Senior Engineer - Licensing
Yankee Atomic Electric Company
1671 Worcester Road
Framingham, Massachusetts 01701

Dear Mr. Kay:

SUBJECT: SEP TOPIC IV-2, REACTIVITY CONTROL SYSTEMS
DRAFT SAFETY EVALUATION - YANKEE ROWE NUCLEAR
POWER PLANT

Enclosed is a copy of our draft safety evaluation of SEP Topic IV-2,
Reactivity Control Systems for Yankee Rowe. This assessment compares
your facility, as described in Docket No. 50-029, with the criteria
currently used by the regulatory staff for licensing new facilities.
Please inform us if your as-built facility differs from the licensing
basic assumed in our assessment.

Your response within 30 days of the date you receive this letter is re-
cuested, If no response is received within that time, we will assume

that you have no comments or corrections. This evaluation should be a
basic input to the evaluation of Topic XV-8 and the integrated safety
assessment for your facility unless you identify changes needed to reflect
the as-built conditions at your facility. This assessment mey be revised
in the future if your facility design is changed or, if NRC criteria re-
lating to this subject are modified before tha inteorated assessment is

completed.
Sincerely,
ﬁ
t1644::)~«4nzﬁ 124f'53752=-14¢:=¢>4fz
Dennis M, Crutchfield, Chief
Operating Reactors Branch No, 5
Division of licensing

Enclosure:

As stated

cc w/enclosure;
See next page



Mr. James A. Kay

cc

Mr. James E. Trioble, Fresident
Yankee Atomic Electric Company
25 Researcn Urive

Westborough, Massachusstts 01581

Greenfield Community Coliege
1 College Drive
Greenfield, Massachusetts 01301

Chairman

Board of Selectmen

Town of Rowe

Rowe, Massachusetts 01367

Energy Facilities Siting Council
14th Floor

One Ashburton Place

Boston, Massachusetts 02108

U. S. Environmental Frotection
Agency
Region I Office
ATTN: Regional Radiation Representative
JFK Federal Building
Boston, Massachusetts 02203

Resident Inspector

Yankee Rowe “luclear Power Station
¢/o0 U.S. NkC

Post Office Box 28

Monroe Bridge, Massachusetts 01350



SAFETY EVALUATION REPORT

SEP TOPIC IV-2, REACTIVITY CONTROL SYSTEMS
INCLUDING FUNCTIONAL DESiGN AND
PROTECTION AGAINST SINGLE FAILURES
YANKEE ROWE NUCLEAk rOWER PLANT

DOCKET NO. 50-029

INTRODUCTION

The purpose of this evaluation is to insure that the design
basis for the Yankee Rowe reactivity control systems is con~-
sistent with analyses performed to verify that the protection
system meets General Design Criterion 25. General Design‘
Criterion 25 requires that the reactor protection system be
designed to assure that specified acceptable fuel desig-r limits
are not exceeded for any single malfunction cf the reactivity
control systemse such as accidental withdrawal of control rods.
Reactivity control systems need not be single failure proof.
Howevers, the protection system must be capable of assuring

that acceptable fuel design limits are not exceeded in the
event of a single failure in the reactivity control systems.
The review criterions, covered in this evaluations is address~
ed in Section II. Review areas that are not covereds, but are

related and essential to the completion of this topic are cover-




ed by other SEP topics addressed in Section I11. The scope of
the SEP topics is defined in the "Report on the Systematic

Evaluation of Operating Facilities"” dated November 25, 1977.

This report is limited to the identification of inadvertent con-
trol rod withdrawals and malpositioning of controls rods which
may occur as a result of single failures in the control rod

drive system.

II. REVIEW CRITERION
The review criterion for this topic is based upon Section 7.7»
Part II of the NRC Standard Review Plan. In the specific case
of the reactivity control systems a single failure shall not
cause plant conditicns more severe than those for which the

reactor protection system is designed.

III. RELATED SAFETY TOPICS

The following listed review areas are not covered in this reports,
but are related and essential to the completion of this topice.

These review areas are covered by other SEP topics as indicated

below.

1. Analyses of the consequences of control rod withdrawals and



Iv.

the malpositioning of control rods which may occur as a
result of single failures in the etectrical circuits of
the reactivity control systems are covered by SEP Topic
XV-8, "Control Rod Misoperation (System Mal function or

Operator Error").

2. Analyses of reactivity insertions occur;ing as a result of
inadvertent boron Jdilutions are covered in SEP Topic XV-10.
"Chemical and Volume Control System Malfunction that Re-
sults in a Decrease in Boron Concentration in the Reactor

Coolant.”

REVIEW GUIDELINES

The purpose of this evaluation is to identify inadvertent con-
trol rcd wirthdrawals and matpositioning of control rods which
may occur as a result of single failure in the control reod

drive system for the Yankee Nowe Nuclear Power Plant.

EVALUATION

Information was provided in Yankee Atomic Electric Company letter
dated September 17, 1981, describing ctingle failures within the
control rod drive system which can cause control rod withdravals
and malpositioning of control rods at the Yankee Rowe Nuclear

Power Plant. Also included was a description of desigr features



which Llimit reactivity insertion rates and rod malposition-

ings resulting from single failures. Based upon an audit

review of the information provided by the licensee we con-

clude that the following may occur as a result of single

failures:

1.
2.
3.
4.

5.

8.

9.
10.

A single rod may drop into the core.

A single rod may not move when movement is commanded.

A single rod may be inadvertently moved or malpositioned.
An entire group may drop into the core.

An entire group may not move when movement is commanded.
This inclucdes both automatic in (based on Tave) and ‘
manual commands.

An entire group may be inadvertently moved or malpositioned.
This includes the simultaneocus movement of two groups when
only one group is commanded and the inward movement of a
group when the outward movement is selected.

ALl rods may drop into the core.

ALl rods may not move in when movement commanded. This
includes any number of groups failing to move in when all
rods are commanded to r.uve.

ALl rods may be inadvertently wmoved in or malpositioned.

An entire group of rods may be withdrawn beyond the LES MWT

Limit.



VI.

The conclusion is based upon the design of the control rod
drive system. The anaiysis performed by the licensee found
many of the results and the remaining items we¢re noted during

the audit.

CONCLUSION

The licensee should revise the evaluation of SEP Topic XV-8 to
include the ten items above or should show why these types of

failures cannot occur at Yankee Rowe.



