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Mr. David P. Hoffman

Nuclear Licensing Administrator
Consumers Power Company

1945 W. Parnall Road

Jackson, Michigan 49201
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Dear Mr. Hoffman: ~_;YXM

SUBJECT: SEP TOPIC IV-2, REACTIVITY CONTROL SYSTEMS « PALISADES
NUCLEAR POWER PLANT

Enclosed is a copy of our evaluation of SEP Topic IVe2, Reactivity Control
Systems for Palisades. This assessment compares your facility, as described
in Docket No. 50-255, with the criteria currently used by the regulatory
_staff for licensing new facilities. Please inform us 1f your as=built
facility differs from the licensing basis assumed in our assessment.

Your response within 30 days of the date youZreceive this letter f{s requested.
If no response s received within that time, we will assume that you have no
comments or correction. This evaluation will be a basic input .to the inte-
grated safety assessment for your facility unless you identify changes needed
to reflect the as-built conditions at your facility. This assessment may be
revised in the future if your facility design is changed or {f NRC criteria
relating to this subject are modified before the integrated assessment is
completed. : ‘ :

" “In future correspondence regarding this topic, please refer to the topic num-
ber in your cover letter,

Sincerely,

Parian : | : ) ; - o/
g 29 e | , | &
o Dennis M, Crutchfield, Chief //c;

Operating Reactors Branch #5 o‘l)
Division of Licensing . pSu 85€ ¢ -
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SAFETY EVALUATION REPORT
SEP Topg -2, REACTIVITY CONTROL SYST
DING FUNCTIONAL DESIGN AND
. PROTECTION AGAINST SINGLE FAILURES . -
; PALISADES NUCLEAR PCWER PLANT
EEREA DOCKET“NO'-SO'ZSngfz ol Tt Tot Gy a4

JNTRODUCTIONT: e ;; RO S - T AT B e S A *="**£?'“*":?f¢“;

The purpose of.this-evaluation is to insure. that the design basis for the Palisades

reactivity control systems is consistent with analyses performed to verify that the

‘protection system meets General Design Criterion 25. General Design Criterion 25

requires that the feacfor*pr0£eétidh”systeﬁ:Bewdesidned”fogdssdhe fhdfﬁstéTfiedivf

accépfab]e fue]‘design limits are ndf exceeded for any single malfunction of the

react1v1ty contro] systems,_such as acc1denta1 w1thdrawa1 of contro] rods e s

fe W2

’ React]y1ty;contro]:systems need not be single failure proof. However, the protect1on

system must be cépéb]e of assuring that acceptab]e fuel desfgn 11m1ts are not -
exceeded in-the" event of a- s1ng]e fa11ure 1n the react1v1ty contro] systems The
rev1ew cr1ter1on, covered—1n‘th1S'eva1uat1on, 1S'addressed'1n~Sect10n.II. Rev1ew ‘

areas’ that are not covered; but are related and essential to the;compIetion of

- ‘this topic, are covered by other SEP topics addressed in Section III. The scope

II.

of the SEP top1cs is def1ned in the "Report on the Systemat1c Eva]uat1on of

0perat1ng Fac111t1es" dated November 25, 1977

This report is 1imited to the identification of inadvertent control rod withdrawa]s

and maIpos1t1on1ng of contro] rods wh1ch may occur as a resuIt of s1ng]e failure

in the e1ectr1ca1 c1rcu1ts of the contro] rod system

REVIEW CRITERION

_ The review cr1ter1on fbr this top1c is based upon Section 7.7, Part II of the NRC

Standard Review Plan.. In"the specific case of the react1v1ty contro] systems a
single failure shall not cause plant conditions more severe than those for which

the reactor protection system is designed.
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I11. RELATED SAFETY TOPICS

The following listed review areas. are not covered in th1s report but are related
and essent1a1 to the comp]et1on of th1s tOp]C. These review areas are covered by

other SEP top1cs as 1nd1cated be10w

_l;ulAnalyses of the conseduences of control rod withdrawals and the malpositioning
of control rods which may occur asa result of single failures.in-the electrical
. circuits of the reactivity control systems are covered by SEP Topic XV-8, :

~“Control Rod Misoperation (System Malfunction or Operator Error)"

2. Ana]yses of react1v1ty 1nsert1ons occurr1ng as a resu]t of 1nadvertent boron

ﬂ‘d11ut1ons are covered 1n SEP Top1c XV 10 ‘“Chem1ca1 and Vo]ume Contro] System

) _Ma]funct1on that Resu]ts 1n a Decrease in Boron Concentrat1on in the Reactor .

TEG TET e manooonu o RESTCRER S-S

-1JCoolant.";-_ - ,_; i | :

IV: REVIEW GUIDELINES -

The purpose of this evaluation is to identify inadvertent control rod withdrawals'

and ma]pos1t1on1ng of contro] rods wh1ch may occur as a resu]t of s1ng]e fa11ures

in the electrical c1rcu1ts of the contro] rod system for the Pa11sades Nuc]ear Power B

Plant.

V.. EVALUATION.
| . Information was . provided‘in»Consumers Power Company’letter-dated July 31, 1981, .
descr1b1ng design features Wh]ch 1imit control rod withdrawals and ma]pos1t1on1ng
B of contro] rods caused by fal]ures w1th1n the. control rod system at the Palisades

Nuclear Power Plant.
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Based upon an audit review of the informatjon provided by the ]icensee, we

conclude that the following may occur as a result of single failures:

1

2)

3,;

Any rod or group of rods may be inadvertently withdrawn or insertéd until the:
‘ p]ant_trips.4 (Shotdown.rods_mus; be withdrawn'for a_group'of“regulating

rods ‘to be moved).

‘Regu]at1ng rods may be1nadvertent1y withdrawn or 1nserted in sequence unt11 the

'plant tr1ps (Shutdown rods must be w1thdrawn) e TR Ty

A rod or group of rods cannot be withdrawn or inserted when commanded to be

;fw1thdrawn or 1nserted

)

'd.s)

7)

9)

' control switch’ is re]eased or plant trips).

manna1.contfol.switch is released or’plant_trips).

4In AUTO, the regulat1ng rod sequence (mu1t1p1e rod mot1ons) may be act1vated

'-”“fwhen an 1nd1v1dua] rod. is- moved manua11y.~ (Movement cont1nueS U"t‘] manua]

Two rods.in different gfoups; a rod and partvlength-group,don a rod and a gronp’ 4
may be withdrawn or inserted when a rod is manué]]y withdrawn on_inserted.ni"”

(Movement -continues until mahualicontrol switch is-released or plant trips). .. - -

- Two rods in same group;,a11 paftllength rods or an entire group move when'an

~ individual rod in that group is moved manually. (Movement continues until

A rod does not nbve.when‘iijgroup moves.

Two groups of rods may move instead of one group of rods.

Regulating rods may be controlled automatically when under manual control.



® | ®
-4-

ib) A shutdown rod may exceed exerc1se 11m1ts w1th regulat1ng rods w1thdrawn
11) A rod may dr1ft 1nto core. o | o

12) A rod or rods may drop 1nto core' o . - _

The evaluat1on of rod mot1on is based upon the ava11ab111ty of 1nter1ock |
circuits assoc1ated w1th the rod control system such that certa1n con-
sequent1a1 effects of s1ng1e fa11ures within the rod control system are
precluded by the operabi1ity of these interlocks. The basis for the assump-
‘tion that these interlocks will be operable is that a failure in the fnter—
Tock circuits wi]libe jdentified and corrected during routine maintenance

or as a result of system faultcinyestigation. The effects of single
failures occurring after an undetected fai]ure_has occurred fn the inter-
lock system are not included in the evaluation. This is consistent w%th

the basis used for p]ants currently under operating license review.

The 12 types of control rod misoperation can be characterized as rod in-
sertion or withdrawa] of one or more rods or group of rods (full or‘part-
length). SEP Topic XV-8 considered the effects of rod withdrawals:and

~ rod.drops of full 1ehgth rods. The range of reactivity worths analyzed
bounds the potentia1 reactivity changes from the single failures of full
length'rods described above. The staff conc1uded in Topic XV-8 that cur-

rent criteria were satisfied for these events.

Since part-length rods are no longer used for reactor control, topic

XV-8 did not specifica]ly address any malfunctions associated with them.
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4, The evaluation of Topic IV-2, however identified single fai1ures that could

dﬁ?cause onexor more part-length rods to be inserted into the reactor. (with-‘
drawal would not be of concern since the rods are positioned above the core.)
Accord1ng]y, the staff eva]uated the effects on the reactor of insertion of
part 1ength rods The part 1ength control rod design is presented in Sect1on
:3.3 of the_FSAR‘ The effects of ma]pos1t1on1ng these rods is described in

* Section 14'6 of the FSAR. The part-]ength rods are similar in: design to the
~ full 1engths rods over the: f1rst ‘quarter of ‘theirod 1ength ‘therefore the
effects of 1nsert1ng a part 1ength rod w111 be comparab1e to 1nsert1ng a

S

ful] 1ength rod unt11 the non po1son area of the rod enters the core :

Insert1on of one or more part 1ength rods wou]d tend to cause an, overa11
power reduct1on w1th 1oca1 changes 1n power peak1ng The rod drop ana]ys1s

has demonstrated that the protect1on system can accommodate these effects

A core power reduct1on w1thout a correspond1ng change in turb1ne‘demand
~would drop the cold 1eg temperature " The operator wou1d also have 1nd1v1-
_ dua] to- group dev1at1on alarms available if some part-length rods move,

and rod pos1t1on 1nd1cat1ons The upper and Tower sections of the ex-core

nuc1ear detectors provide additional information concernjng axial flux
dfstribution to the operator. Thus there is reasonab]e assurance that
part-]enth: rod malfunctions (rod drop, undetected ma]pos1t1on1ng) would

not cause an event that would exceed fuel damage 11m1ts
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VI.

CONCLUSION

'The staff has reviewed the react1v1ty contro] systems to identify control

od m1soperat1on that may occur as a result of a s1ng1e fa11ure ”ﬁe'

'fconclude that the 11censee has adequate]y assessed the ‘effects of seeh R
':fa11ures and that w1th respect to th1s top1c, the Pa11sades p]ant des1gn

" meets app11cab1e criteria.





