MEMORANDUM POR: Chairman Palladine
Commissicnes Gilinsky .
Comnissiones Robests--= —-=- ool
Commissioner Zsselstine
Commissionesr 3erzthal

FROM: 7%% Eerzel E. E. Plaine
General Counsel

SUBJZCT: STAFT'S MAY 22, 1984 ORDER IX GRAND GULF

-

This is in respcnse to Commissicner Bernthal's reguest that OGC
exanine the legal bases for the stafi's May 22, 1584 izmediately
effective oxder in &:zad Gulf. The order imposeé'nzmcdiétc
reqguirements to disassemble ocne TDI diesel and +to take other
peasures to compensate for the loss of the TDI diesel and the
guestionable status of the other TDI diesel, and relaxed 2
limiting condition for cperatic:a (LCO) so that plant shutdown
would no longer be reguired with onme TDI diesel ctt of service
and being inspected. We £ind, based oz the currext record, that .
the legal basis is questicnable. Our analysis is set forth

below.
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mhe tex: of the order itself suggests two pessidl: grounds for
the order. The first is the need "to have increased assurance 2s
to reliable onsite power" at lov power coperation. The second is

."the public interest requizes that the guestions zbout the



reliability of the Granf Gulf cissel generators be resclved
proz=ptly.”

A. Increased low Power Safety

The increased assurance of safety 2t low power asserted as gruund
Zor the order is difficult to reconcile with other stafs
statements. Staff concluded in a2 May 24, 1584 memcorandum to the
Comxission that thg_?iak cf low power cperaticn with the ques~
ticnable fiesels was 'cxccption;llx_sn;ll' and that ';hc Tisk is
not significantly increased by the total loss of the IDI diesel.”
At the Mey 24, 1584 Commission meeting, staff similarly advised
the Cczmission that "our analysis shows there was no salety
preblem with continuine to cperate there."™ Tz. p. 34. See also
Tr. pp. 6 ("operaticn at low power &id not pose an undue health

and safety zisk"), and 14 ("we believed the plant was adeguately

safe ...."). These statements suggest to us .hat in staff's view

there was little or ne safety prchlem with low power operation.
It follows that there was little or no low power cperatic: safety
basis for any enforcement order, eve: an enforcement order
limited %o th§ TDI diesel inspection.&nd celated cocmpensatory

mcasuées, but excluding the LCO change.

The heed for increased assurance of safety at low power as a
ground for the order becomes even more guesticnable if cone

factors in the LCO change, which removed a szfety limitaticn on
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safety at low pm&: was "at the same lsval [2fter the e:dc.j 2s i
it was before." Tz. p. 45. See also "‘.:.‘;. 46 ("Now, I ..huzk i‘-
probably came out about equal®). If =is advice is correct, :hcn
the order bad 3o effect oz public heaiz: 22é safety 2t low povc::

- - -

ané canmnot be justified on that grommi.

B. Need to Resolve TDI Issues

A - - ‘.—
- -

Perhaps in rocogn.t:.cn of the p:oblems '-::.‘n 2 sa.ctv ju:tiﬁ.ca-
tion related to low power cperatiocn tizt 2re discussed t.bove. |
OELD advised the Comission that "it wvas primarily public'

c:cs" that justified the corzder. Te ccdes i“self cites ‘.'.ba
need to resolve the TDI reliability issue as the relevant 'pn.blic -
interest® factor. This, of course, wezlZ ju:.;fy caly the TDI et
inspecticn porticxz -0f the crder. Eowere=, the public interest in
aveoiding pluit shutdown served as the Zasis for the ICO -

relaxation. Tz. pp. 30-31, 43-44, T ‘ o el

- - -
-

We believe that a need to resolve the =0 zeliability issue on 2
timely basis, free of the pressures 2=f =cacerns that inevitably
ac-ise when is.sucs zemz2il uncsesolved vy t==il the last minute
before scheduled operation, offers as arguable safetv justifica-
tion for that aspect of the crder reqguizz=g & TDI inspection. An
order demanding information from a2 TDI Izspection, but not
anending the léw power l.iccnsc, coulé tawTe been issued under

‘section 161c. and o. of the Atomic SnesgT Act and 10 CFR



We believe what the 1LCO -elaxz icn, standing 2lone, suns into
legal difficulties. The so-callcd *Sholly Amend~-
next," section lBSa. (2) of the A:cz.c 2:: { >4 Act, p-ovides
literally that "the Commission may issue ané make ixmediately
effective any anmendment to an operzting liceznse, tpcx a2 detes-
minaticn by the Commissica that such zmendment invelves 2o
significant hazards consideraticn ...." No such determination

wes made here. If the Shelly Amendment provides the exclusive

means for issuing az immediately effective license amendment,

then st2ff's order cannot stand.

The Shelly Amandme:‘ -eg-slat;ve hist *y :ugges.s <hat sectzoa

185a2.(2) is not the exciustvt'mezns for% tsuizg-zmmedzate-y
effective license anendments. The Conference Report recognizes
that, apast from Shelly,
The Commission already has the authority to respond to
energencies invelving imminent threats to the public
health or safety by issuing immediately effective
crders pursuant to the Atomic Energy Act or the Adm;n
istrative Procedure Act. And the licensee itself has
autheority tc take whatever action is necessary t
responé to emergencies invelving imminent th:ea. to the
public health and safety. E.R. Rep. No. 97-884 at p.
38, 97th Cong., 28 Sess. (September 28, 1582).
The limits of the Commission's authority to take action to
respoend :o"emg:gencies' to protect health and safety are
in. Bowever, clearly that latitude does not include

taking actiscn to relax a safety limit oz "public interest”

grounds. Indeed we are not aware of NRC or AZC ever asserting




such 2 "public Iinterest” avthority in their extire regulatory

h;s:o:ics.' - ’ - S 3 A

However, the Grand Gulf corder is complex. The order includes, a2t
least arguadbly, both measures which exbance safety (timely
infommation on IDI diesels and other compensatory measures), aad
measures which detract from safety (the 1CO relaxation). The
guestion is whether the order can be viewed as 2 whole, or TSt
be viewed piecemeal. If the order must be justified piecemeal,
then the LCO relaxation must fail for the reasons discussed
adbove. ‘
Tﬁis ﬁypi of ordec has bﬁch'&ixcﬁ;scd bctotc-ih.:'mcncfiddun ::un-
the General Counsel, dated January 28, 1580, entitled "Izmedi-
tely Effective License Amendments" (SECY-80-53). That memoran-
dum concluded that the "viewed as a wheole" approach presented
litigagivc'éisks. The enactment of the Shelly Amendment, with

the legislative history cited above, increazses thcr-e risks.

'Thc Administrative Procedure Act's requirement that 2
licensee be given notice and a chance to bring its activities
intec compliance before proceedings to suspend or revoke are
instituted does not apply "in cases ... in which public health,
interest, or safety regquires otherwise." 35 U.S.C. § S58(¢c).
Bowvever, this provisicn does not, by its terms, -elieve an agency
£rom other procedural requirements in its orjanic statute (suck
as the Sholly Amendment). BHowever, scme authority to take
immediately effective action to protect public health and safety,
NRC's paramount concern under the Act, can fairly be inferred
£rom the broad grant of authority in the Atomic Znergy Act.
Eowevever, that broad grant of authority does not include action
to fur+her breoad "public interest" goals.



-

On the other hand, the " iewed 2s 2 vhole” epproach has the

advantage of enforcement flexikility. It allows NRC to choose | —
the enfcrcement objective (plant shutdown, plant derating, or
additicnal c~eguirement), and thex tailer the enforcement acticas -
to achieve that cbjective. If cne adopts the piecemeal 2pproach,
then NRC is faced with the limited choice of shutdown ©r no

action iz those situations where other intermediate enforcement
actions would viclate other license conditicns. This limication
could have the unfortunate effect of discouraging enforcement

action ir @ifficult cases, to the detriment of public health and

safety. .-

We think that this "viewed as a whole" approach presents considerably
mere litigative Tisk than the piecemeal one, but that a coust
night be convinced by the need for flexibility in an appropriate

case.

- ¢ | Conclusion

The 1CO rcl;;ation in the Grand Gulf order can be justified cnly

if the order is viewed as 2 wholc._.ls 2 general proposition,

such an appfoach p-esents greater iitigative risk than an

appn;ach that would require an independent justification for each
ptr; of an enforcement order, but has an advantage of enforcement
flexidility, and could withstand judicial review in an apprc;:iatc_

case.
However, the Grand Gulf order presents a weak case, aven if the ordex

can be viewed 2s a whole. ZIven vieved as a whole, the safety



advantage ©f the order is unclear. If, as staff stated, the -

‘level of safety with the order is about the same 2s before
wvithout the order, then the order has no safety benefit:- 211 -
enfcrcenent acﬁions rected a2t safety must have scme-overall -

safety bcnc!it to withstané scrutiny. : - - S

-
'--v v .

The crder might be viewed 2s hiving the nct sazcty benefit ot e
timely resclution of the TDI d.cscl 'tliability issue. !owtvc:,

“r - oo - -

. —— - . -.. -

it is Qifficult to construct 2 st:ong justiticatiun cloaq thcsc
lines. This is btcausc the same result could be nchicvcﬂ without

5 -

any en.o:ccmen: action by sinply seeking Comnissiom concnrrlacc

wvith staff's positicn that no license above 5% pouc: caa hi
issved without the TDI diesel inspection iiiééEiZian; ;:é;o;iég
pe then up to licensee to challenge the Couniss§an‘i decisicn
that such data is needed, or proceed to obtain the data by
disassembling the diesel and reguesting an amenédment mdij.tyinq |
the LCO to permit interim operation. Such an amendment ;;uld be’

subject to Sholly.

We believe that this alternative course was (and still is) the
‘preferable one from the standpoint of litigative risk in this
particular case. Licensee could very easily and cuickly apply for
the necessary LCO license amendment, ané staff couléd proceed to

make the appropriate no significant hazards consideration determina-
tion. Prior notice and public comment on the no significant

hazards consideration finding could be dispensed with under sectien



1892(2) (C) of the Atomic Energy Act and 10 CFR § 30.851(a)(5)

©Z NRC's regulaticns. These provisions allow suck
Cispensation in cases where failure to act in 2 timely way na
would result iz plant shutdown. 3Tffcrts shouléd szill be ==
zade to advise the State pricr to issuance 0f the amendmens. -

See 10 CFR § 50.51 (k) (4).

We would note that even if cne were to agree with use of the

"viewed as 2 whole® approach here, ané not to adest cus
alternative aj:proach, a temperary relaxation of tie ICO

pending satisfaction of tha TDI imspection ordes is the
most th;t.u.juti.:.‘.nd.:ﬁ ; L -

cec: OPE
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HEMORAKHDUM FOR:

FROM:

SUBJECT:

Chairman Palladino

Commissioner Gilinsky
Commissioner Roberts
Commissioner Asselstine
Commissioner Bernthal

William J. Dircks

Executive Director for Operations

LER DATA ON PERSONNEL ERRORS

In response to tne memorandum, S. J. Chilk to W. J. Dircks, dated

March 2, 1984, Subject:

“Staff Requirement Briefing on Status of

Grand Gulf," | am providing the following report dealing with operating

experience at Grand Gulf,

which were available in preliminary form at the meeting:

l.
2.

one personnel error,

This report addresses the following two subjects

A count by plant of all LERs for events that occurred in 1983,

A count by plant of all LERs reported in 1983 that included at least
[Errcrs that were not attributable to the plant

operating staff (i.e., construction errors, design errors, fabrication
errors) were not included?,

Two previous reports addressing similar aspects of operating experience at
Grand Culf are also enclosed.

The requested data,
in Enclosure 1.

AECD obtained the data by searching the Sequence Coding and Search System

(SCSS) for LERs submitted in 1983 and for LERs that stated or implied that a
personnel error was involved in the event.

Because of the extensive amount of information from each LER that is coded in

the SCSS, 1t was not necessary to rely on text searches for particular words

(e.g., “personnel error”) or to rely on the data coded by the licensee on the

LER form,

v |

Thus, 1f the LER text expressly stated that a2 "personnel error®
occurred, or if the LER implied that a personnel error occurred le.q.,

“Inaavertently he operated an fncorrect valve"), the information was coded
into SCSS and was captured Ly the subsequent search,

including comparable counts for 1981 and 1982, are provided
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This data is provided in response to “he specific reque
is concerned that the data could be easily misinterpret. .

~gF

The Commissioners

> ¥e

in Enclosure 1 vary considerably; for example, with respect to the number of

years that they have been in operation,

Many of these plants have been in

operation for several years and have completed the initial “debugging” phase
when many equipment problems occur and procedural deficiencies are found,

Conversely, some plants (e.g., Grand Gulf) are still fn this startup testing
phase when large numbers of problems and errors are fdentified and reported.
To place the startup experience at Grand Gulf in better perspective, AEOD

searched the SCSS data base for the total number of LERS and the number of LERs
that contain at least one personnel error for plants in the startup phase of

plant operation.,

Specifically, AEOD obtained counts of LERs (Table 1) for

¥ ez

However, the staff
The plants included

several plants for the twelve months immediately following {1ssuance of the Low

Docket

416
387
361
373
269
395
362
328

-

Power Operating License.

TABLE 1

OPERATIONAL EXPERIENCE DURING THE TWELVE MONTHS
IMMED [ATCLY FOLLOKING ISSUAMCE OF A LOw POWER OPERATING LICENSE

Low Power  Total
Facility License LERs
Grand Gulf 6/16/82 256
Susquehanna 7/17/82 179
San Onofre 2 2/16/82 186
La Salle 4/17/82 187
McGuire /f 6/12/81 149
Summer 8/6/82 153
San Onofre 3 11/15/82 3
Sequoyah 2 6/25/81 65

Personnel
Error LERs*

86
74
67
67
64
57
27
26

% Personnel
Error LERs

34
41
28

28
43
37
29
aC

The information presented here is based on information available to the

staff and has not been verified with the individual licensees.

As indicated in Table 1 and Enclosure 1, Grand Gulf has submi‘ted more LERs

and reported more personnel errors than the other units.

is the first BwR 6 in the country,
experienced in preparing procedures or operating this specific model reactor.

Even vendor personnel had minimum or no experience with this type reactor.
a result, Grand Gulf may have been more susceptible to personnel errors than,

However, Grand Gulf
As such, there were no personnel previously

for example, San Onofre 2 and 3 and Sequoyah 2 which are more standard in
In addition, Sequoyah 2 was the second unit started at that site in a

design,

short period,

more directly applicable experience.

Both San Onofre 2 and Sequoyah 2 had operating personnel with

As

This may have contributed to fewer LERs,

In adgdition, care should be taken in reaching firm conclusfons from this

data,

Just as there is a risk of focusing too closely on indivicual events,

a nunber of difficulties are associated with any collective analysis of LER

?3::£1t1. This homogenization means all events ar
at [PPSO SREEACESTENT, SCAE e
e FHSTCR SRR S
- ’ ........................................................
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al] reported on the same basis and had the same individual significance --
which often 1s not the case. Many of the errors reported by Grand Gulf, for

example, were missed surveillance requirements that did not directly affect
plant operation,

Finally, any variation which 1s due to factors other than differences in
actual safety performance will give a spurious indication of a problem. For
example, Region 11 has indicatad that it has a low threshold for requiring
licensees to report, and that this was particularly true for Grand Gulf. Such
variations are discussed in detail in Appendix E or NUREG-0572, "Review of
Licensee Event Reports,” which was prepared by the ACRS in 1979, A copy of
Appendix E to NUREG-0S572 was forwarded to the Commission with my memorandum
dated February 24, 1984,

- Because of the many factors involved, an apparest trend or pattern in the
data does not necessarily imply a real safety problem. Such an apparent
trend or pattern requires study to determine the underlying factors ar? to
properly assess the implications and significance of the variations. This
in-depth analysis has not been done for the data pruvided in Table 1 and
Enclosure 1. :

Region 1] has performed a review of the LERs issued during the period
September 1, 1982 through September 39, 1983, for which personnel error was
designated by the licensee as the root cause. Region Il found that none of
the events had an affect on the health and safety of the public, and the
majority did not have the potential for resulting in an event which could
have an affect on public health and safety.

In conclusion, while we have provided the requested LER count data, we believe
that it is not appropriate and may in fact be misleading to use raw LER counts
fn isolation as a relative or absolute measure of safety performance. In
addition, this practice has the undesired side effect of motivating licunsees

to minimize the number and content of LERs instead of sharing information for
the tanefit of all.

(Signed) Wilitam J. Dircks

William J. Dircks
Executive Director for Operations

Enclosures:

1. LER Count Data For
1681-1983

2. Grand Gulf Operating
Experience

3. Personnel Errors At
Selected Operating

Plants
beec: See Page 4
cc w/enclosures: A
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LER Count Data For 1981-1983

Enclosure 1

. 29

Docket LERs Personnel Error LERS
Number Facility 1981 1982 1983 1981 1982 1983

Yankee Rowe 33 42 37 5 6 B
133 Humboldt Bay 5 ) 1 1 1 1
155 Big Rock Point 27 35 14 3 6 3
206 San Onofre 1 29 26 5 13 11 3
213 Connecticut Yankee 19 10 18 4 3 1
219 Oyster Creek 72 61 19 22 23 9
220 Nine Mile Point 1 43 18- 22 8 3 7
237 Dresden 2 75 53 61 22 12 12
244 Ginna 22 28 28 8 8 )
245 Millstone 1 39 32 28 5 6 4
247 Indian Point 2 33 43 37 4 4 3
249 Dresden 3 33 Ly 36 4 6 8
250 Turkey Point 3 17 18 17 6 7 8
251 Turkey Point 4 17 14 15 2 6 6
254 Quad Cities 1 24 37 36 4 7 8
255 Palisades 53 49 . 69 13 11 10
259 Browns Ferry 1 83 81 56 16 21 13
260 Browns Ferry 2 65 35 58 19 7 .
261 Robinson 2 33 18 27 15 6 4
263 Monticello 24 15 8 6 4 3
265 Quad Cities 2 25 21 20 4 2 5
266 Point Beach 1 19 27 7 7 11 4
269 Oconee 1 25 20 18 S 9 .
270 Oconee 2 20 11 7 5 3 2
271 Vermont Yankee 36 26 24 5 4 7
272 Salem 1 118 88 45 24 21 17
27§ Diadblo Canyon 1 9 12 23 5 6 8
277 Peach Bottom 2 a4 42 22 11 11 5
278 Peach Bottom 3 21 26 15 3 4 3
280 Surry 1 83 116 a2 22 31 10
281 Surry 2 81 70 37 24 18 5
282 Prairie Island 1 18 13 5 8 o 3
285 Ft. Calhoun 1 11 20 8 1 < 2
286 Indian Point 3 10 4 5 2 0 1
287 Oconee 3 16 14 11 6 5 7
289 Three Mile Island 1 13 16 40 5 5 15
293 Pilgrim 1 58 54 52 13 20 10
295 Zion 1 51 50 45 17 10 12
296 Browns Ferry 3 71 51 50 8 11 6
298 Cooper 25 25 15 12 8 €
301 Point Beach 2 8 11 10 2 5 2
302 Crystal River 3 80 76 45 12 21 16
304 Zion 2 38 29 40 8 7 11
305 Kewaunee 38 35 25 12 5 7
306 Prairie Island 2 11 11 8 3 3 2



Docket LERs Personnel Error LERs
Number Facility 1981 1982 1983 1981 1982 1983
309 Maine Yankee 23 39 30 11 11 12
311 Salem 2 123 153 5% 25 31 26
- 312 Rancho Seco 55 3 3] ) 12 13
313 Arkansas Nuclear 1} 14 30 24 5 - 5
315 Cook 1 64 107 101 18 43 26
316 Cook 2 70 109 104 13 33 29
3 Calvert Cliffs 1 84 82 54 17 24 14
318 Calvert C1iffs 2 57 54 58 9 14 15
320 Three Mile Island 2 32 34 46 13 8 15
321 Hatch 1 140 96 94 33 37 20
324 Brunswick 2 145 136 87 24 38 23
325 Brunswick 1 94 143 46 22 35 20
327 Sequoyah 1 133 77 85 37 16 17
328 Sequoyah 2 27 65 64 14 17 9
331 Arnold a9 81 39 14 18 7
333 Fitzpatrick 78 53 45 21 20 7
334 Beaver Valley 1 102 55 26 21 ) 6
335 St. Lucie 1 60 70 26 11 13 7
236 Millstone 2 45 51 25 13 13 4
338 North Anna 1 87 88 70 20 19 13
339 North Anna 2 89 84 67 30 30 21
344 Trojan 3l 22 15 13 11 9
246 Davis Besse 1 79 68 55 33 29 16
348 Farley 1 73 62 70 23 11 11
361 San Onofre 2 - 169 124 - 64 41
362 San Onofre 3 - 10 84 - 6 22
364 Farley 2 57 52 37 16 12 10
366 Hatch 2 133 135 117 3 50 29
368 Arkansas Nuclear 2 44 49 45 1 13 15
369 McGuire 1 187 82 100 78 37 32
370 McGuire 2 - - 64 - - 28
373 La Salle 1 - 151 116 - 52 36
387 Susquehanna 1| - 80 141 - 38 51
389 St. Lucie 2 - - 63 - - 18
395 Summe r - 65 123 - 28 38
409 Lacrosse 15 20 7 5 6 4
416 Grand Gulf 1 - 181 162 - 57 60
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MEMORANDUM FOR: Thomas Novak, Assistant Director

for Licensing .
‘Division of Licensing .
FROM: Frank J. Miraglia, Assistant Director

for Safetv Assessment
Division of Licensing

SUBJECT: GRAND GULF OPERATTMG EXPERIENCE

In response to vour recuest (memorandum df October 6, 1983) the Operating
Rezctors Assessment Branch (CRAB) has reviewed operating experience during
the past year at the Grand Gul“ facility 2nd prepared the attached report.

The ORAR review included a survey of reported events 2t Grand Gul< during

the pest 15 months (i.e. the low power license period) and a comparison of
the event reports with reports from two cther recentlv licersed RWRs

(LeSelle and Susquehanra! filed during their low power license perincs. The
sources of evert repnrts included premot (telephone) notifications filed per
10 CFR 50.72 25 well as Licensee Event Reports (LER) recuired bv the
Technical Sperifications. Operating reacior events oriefing sur=aries were
alee exemined te identifv the more significant evenis, AIND previded vs with
suhstantial support in obtaining event repnrts.

In gener2) the review revealed that high number o prompt reportable events
(10 CFR 50.72) have occurred at Grand Gul¥ in the past vear. The rate of
cccurrence of these events has been at least three times greater than that of
the two other recently licensed BWRs used for comoarison. The large number of
erompt reports are concerned for the most part with inadvertent actuatiers nf
engineered safety features. According to the 50.72 reports, equz) rumbers of
these events have been caused by equipment failure and errors on the part of
operators and technicians. ’

. Review of operatina reactor event briefing surmaries indicztes that five

"sienificant” events have heen reported for Grand Cul€ durine the vear. They
ingiude & Tow terderatyre vessel Dressurization incigent, s gcoriral guetenm
=#19uncticr ceusing inpdvertent RPS *rips, & ciese) cenerater roa= fire ingident;
simultanecus melfunction of both Transamerica NeLave) cdiesel aernr2ztors, and
an operztor errnr which resulted ‘n 10,000 callons of waser heine Frained from
the reactor vessel to the suporession pool. The numter of sianificant events
at Grend Gulf during the iow pewer license perind ir Picher thar that for the
twn nther recently licensed PURs consicdered in the review, LaSa''e kazd only
cre event sicrificant encugh *n be reroried at 2 brieire 2ne Succuehenrz had
re-e. 1% ehould 21se be noted thet the perinds of low paue=-licerse “or
Lef2ile enc Suscueharnrr were much shorser thar Grand Gulf,
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Based on our review we have concluded that nperating experience at Grand Gulf
durinc the past vear has been atvpical. Comparison of Grand fulf experience
with that of other BWRs indicates that the period ¢¢ operation with the low
- power Ticense at Grand fulf has been abnormally long (greater than 12 months
versus 4 months for Suscuehanna and LaSalle) and that the rate of prompt
reportable events hes been much greater then expected. BRased on discussions
with Region I1 we believe that the high rate of reported events is at least in
part related to the large amount of construction and tes<ing activities which
have gone on during the past vear. This comstruction and testing activity is
the result of design changes being implemented 2t the plant. The “act that
many events which have occurred are related to personne! errnrs may -indicate
a lack of experience, on the part of plant personnel.

The rate at which events have occurred at Grand fulf has not cecreased steadily
over the Tono term as the plant has moved closer tn cormercial operation.
Hewever, a sudden sharp decre2se in the rate did occur in November 1983 which
may be attributed to site inactivity €ollowing comoletion of low power testing
in Nctober, On this basis it would be rezsnnable to expect the incident rate
to continue this cecrezsino trend as the nlant rmoves cleser to cormercial
cparztion, and testing 2rc constructinm activities are completed.

lle have discussed the results of our review with JE Penior 11, 2nd they :
have informec us that our conclusions 2re consisters with their most recent
SALP review. Region 1] will coniinue tn moniter plant serforrance and take
sppropriate actions should problems continue %o occur &f & high rate.

Aandk) Yuegf.

4 g .
rank J, Mi=gelizy f&Kistent Nirecor
for Safetv Agsessment
Division of Licensing
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OPERATING EXPER]IENCE REVIEW

AT GRAND GULF UNIT #1

INTRODUCTION

The staff review of operating experience included a'survey of reported events

at Grand Gulf during the past 15 months (i.e. the Tow power license period) and

2 comparison of the event reports with reports from two other recently licensed
BWRs (LaSalle and Suscuehanna) filed during their low power license periods.

The sources of event reports include prompt (telephone) notifications filed per
10 CFR 50.72 as well as Licensee Event Reports (LER) required bv the Technical
Specifications. Operating reactor events briefing surrmaries were also examined
to icentify the more significant events. These briefings are regularly scheduled
meetings among NRC management to discuss recent events 2t operating reactors.

SUPVEY OF EVENT REPORTS

In the period between mid-August 1982 and September 1, 1983 160 incidents
recuiring prompt notification were reported 2s recuired by 10 CFR part 50.72
One hundred and twenty-two of these events involved plant svetems. The
remaining 38 events involved the plant physica)l security svster. This review
has focused on the non-security related events. The securitr relzted events -
were not considered significant and were expectec bezsed on the testing and
construction cccurring at the plant. Thirtv-five percent (35%.) ¢F the non-
security related events have root causes related tn cperztor gnd tschnicien
activities (e.g. testing, troubleshoorting). Eouiprent probiems (mostly
electrical) account for thirty-two (32%) of the events. The direct causes cof
the rem2ining one-third of the events are unknown or not 2pparent “rom the
hrief 50.72 reports. Most of the events involve irzdvertent zctuzticns of
safety svstems with the piant shutdown !e.c.,s:ancby gas treatment svetem,
control room fresh air svstem, reactor trip, diesel cenerator stzri). The
gdverzoe monthly rate 2t which these events have been reported is épproximetelv
10 events/month. This rate is compared with rates for LeSalle anc Susouehanra
in Table 1 and zppears to be 2bnormally high. Region I inspectors attribute
the hich rate to the large amount of testing and construction geirc on at the
piant. A review of the data bv month does not reveal znv particuler trend in
the incident rate. Datz for the past three months shows a rate of occurrence
cliose to the zverage in September and October with 2 charp cdecrezse in Novermber
te ¥ events/menth, The sharp decreszse is 2ttributed *r site {-aztivily
follewirg completion of Yow pewer tests. £ stercy relucticn ir *re rate o7
occurrence is expected as the plant nears commercial cperatior, since cesign
chenges and assncizted tests zre expected te be comdie*rd,

In the period beginning Auvoust 1, 1982 ancd ending Julv-1, 1882 2 tct2) of 227
LERs were issued frem Grand Gulf, The zverace rmonthlyv rate at which LERs have
seen issved i¢ shown in tzbie 1 2lono vith cemparebie vates “re L2lzlie and
Susouehennre, The Grand CGulf rate i¢ cimilar to the rates Tr- L2Sa'le 2n¢
Suscuereanna, This is in sharp contres® wish the 10 CFR part 20.77 reports
ciscussed edcve where the Grand Gulf rate wis sigenificartly higher thén the
nther two plents., Review of the frand Gul¥ LERs ircicates that rhrut cne-kzlf
of the reports relate to problems with firec protection cvstems. These preblems
include many instarces of smoke detectnr 2lerms causec by cdust fro= censtruction:
enc, remcve! of fire barriers for corstructicn jurpeses., Oriy nirsieen re-cent
(18" r* the Z77 reported everts invelvad perscnne! errare 2re’e= 2rececyra)



TABLE 1

RATE OF REPORTED EVENTS AT

THREE BWR PLANTS
DURING LOW POWER LICENSE PERIQD

Period of Low Rate of Reportéd Events

Power License (Ave. Me. reports/month)
Facility (months . __50.72 LER
: Grard Gulf | 13* 10 21
LaSzalle | _ 4 1 18
Susouehanna 1 < ' 3 12

* The studv period consists of the first 12 months of the low pnwer licerse
period. The actual period of the low power license will be Yercer then
12 months.,
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.deficiencies. Other causes of reported events include ecuipment problems and
planned entry of technical specification action statements for purposes of
testing or construction. _

REVIEW OF SIGNIFICANT EVENTS

Significant events which have occurred at Grand Gulf during the past vear have
been identified through a review of issues raised at the regularly scheduled
briefings of NRR management on operating reactor experience. The reyiew
consisted of a review of the Operating Reactor Event Briefing meeting minutes.
For purposes of comparison a similar review has been performed for LaSalle and
Susquehanna for the periods thev held low power licenses. Cvents which are
discussed at operating reactor event briefings have been subjected to a
screening process in which five or six significant events are selected every
two weeks for discussion based on the review of 100 to 150 events reports
during the two week period. The purpose of identifying those events here is

to provide a2 measure of the severity and extent of significant operational
problems.

Curing the Grand Gulf low power 1icense perind. five significant problems at
Grand Gulf were reported. Our review indicates that onlv one significant event
was repnrted for LaSalle during the period of its low power license. lo events
were reported for Suscuehanna, The Grand Gulf events are summarized below.

Vielation of RTND? Heating Limits Durino ECCS Iniection October 5, 1082

Ouring surveillance testing with the plant in cold shutdewn 2 high DC voltage
spike occurred which initiated an ECCS injection. Low pressure core spray
injected and ce2used the reactor vessel %o become water solid (extending to

the MSIVs). The resulting pressure transient violated -the Technical Specification
on nil-ductility reference temperature, RTNDT, ' f

Reactor Protection Svstem (RPS) MG-Set Outout Arezker Trips, Mav 19, 1683

inecvartent tripping of the RPS !'f-set cutput bresie=s has mcrurrec repetitivelve
resulting in isolation of the instrument air system and 2 reactor scram sional.

The causes cf the trips have been iderntified 2s therm2) overlcid due tn irsufficiert
cabinet vertilation, and low voltace due to vnitage swiree while the BPS bus

is fed from the alternzte power supply. To reduce :he number ¢f rutput hreaker
trips the licensee increzsed cabinet vent-lztien, instelled voliace reoulators

to trecth cut voltzge fluctuations, ard installec 2 rew staticr ¢lectrica)
trersmissicn line frem off-site. In acdition instrurers 2ér.sveten isoiation

relevs have been re-2ligned to an interruptable orwe= tupply. This problem



re-occurred in January 1984. Upward voltage spikes remaining 2bove the
setpoint longer than .1 second have caused the protective MG-set output
brezker to trip, resulting in de-energization of containment isolation svstem
-logic circuits followed by isoclation of the RHR svstem. The licensee has been
unable to fdentify the source of the voltage spikes. To correct the problem,
the licensee has increased the output brezker delay time from .l second to

1.4 seconds. The new delay time is based on measurements of spike durztion
and consultation with suppliers of the electrica) ecuipment. The modification
assures that spikes lasting less than 1.4 seconcs will not result in a trip of
the protective breaker. Additional corrective actions zre also under discussion
between the licensee and Region II, :

Inadvertent Reactor Vessel Drainace Durine Shutdown April 3, 1883

On April 3, 1983, 2pproximately 10,000 gallons of water drained from the
reactor vessel to the suppression pool through the resicua) heat removal (RHR)
system. This drafrage was c2used by two RHR valves (FO04 and FOO§) being open
simultaneously. At the time of the event, the reactor wes 2t ztmospheric
pressure with vessel water temperziure approximetely 100°F (cold shutdown
conditions). The vessel water level continued %c decrezse urtil *he lew

Tevel isolation signal was received and shutdown coolinma isalation valves
ciosec to terminate the leakace.

Diese! Generator Room Fire September 4, 1083

A diesel generator engine fire was caused hv 2 ruptured fuel oil supply line
which sprayed 0il on the hot exh2ust manifold of the diesel. The diesel
which caught fire was running at 25 percent load for testing at the time.
Two other ciesel generztors were nnt affected by the fire. The wazer deluce
system failed to function automatically, but wes rmanually zctivated to
extinguish the fire. The diesel generator governor &nd turbo chzrgers were
damaged. In addition some electrical equipment in the room suffered water
damace.

Inoperzbility of Delava] Déesel Generatnrs October 28, 1983

On Cetcher 28, 18283, a Terhrica) Specificasirn feoion $t2tg=rn® wae ancarad
when twe 6F the three diesel generators becare ‘renerabie. The Jivisier |
diesel generator was inoperable due to gasket fzilure on 2 lube 01l line.
The Division 1] diecel cererator became ineperzdle cdue %o 2 locse S2se nlate
nut on the turbecksrgar vhirh recyited ir 2 trip ff the vibration senscr
which trippec the diesel. Corrective action wes taken to rezair brth diese)
generetors. 20th of the diesel cenerators we-e ~rrufectured by Transarmerica
Peleaval Inc, (T01). T7OI ciecel generaters have =srently er=e urcer close
SC"L?"I‘ : “),r wesds ,r‘--‘. ;,.,:. * ::..":x:',‘.lo {_.:'..'..‘., ‘n 3 ""; (J‘."..'_ A3 s Sl o
at the Shorehzm plent. Steff review of the Transererica Jelaval ¢ese)
gereraicr problem at Grand Gulf is still nngcine,



CONCLUSIONS

B2sed on our review, we have concluded that opirat1q9 exnerience a2t Grand Gulf
"during the lTow power license period has been atypical. Comparison of Grand
Gulf experience with that of other BWRs indicates that the period of operation
with the low power license at Grand Gul¥ has been abnormally long (12 months
versus 4 months for Susquehanna and LaSalle) end that the rate of prompt
reportable events has been much greater than expected. Based on discussions
with Regior 1] we believe that the high rate of reported events is related, at
Teast in part, to the large amount of testing and construction activities which
have gone on during the past year. This construction and testing activity is
the result of design changes being implemented at the plant. The fact that
many of the events are related to personnel errors mav indicate a lack of
experience on the part of plant personnel. The rate at which events have
occurred at Grand Gulf has not decreased steadily over the long term as the
plant has moved closer to commerical operation. However, 2 sudden sharp
decrease in the rate did occur in November 1983 which mav be attributed to site
inactivity following completion of the Tow power testing in October. On this
basis, we believe it is reasonable to expect the incident rate to continue
this cecreasing trend as the plant moves closer to cormercial cperation, and
testing and construction activities cease. Should an abnormallv high rate of
ircidents re-apcear, appropriate actinng such 2s initiating 2 review n¢ '
personnel training programs and plant procedures should be initizted *o identify

the root cause of the continuing problem so that necessarv corrective reasures
mezsures can be taken, -
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MEMORAKNDUM FOR: Chairman Palladine
. Commissioner Gilinsky
Commissioner Roberts
Commissioner Asselstine
Commissioner Bernthal

FROM: William J. Dircks :
Executive Director for Operations

SUBJECT: PERSONNEL ERRORS AT SELECTED OPERATING PLA&TS

The Office of Inspection and Enforcement and the Office for Analysis and
Evaluation of Operational Data were requested by Commissioner Gilinsky's
staff to provide information on the frequency of personnel errors at selected
operating plants (i.e., Grand Gulf, Sequoyah, and Quad Cities). The
Cemmission should understand that the information presented here is

strictly a steff affort based on information 2vailadle to the steff and

heés not been verified with the individua) licensees.

feduired to be repcrted under the provisiens of 10 CFR £0.72. Many

The NEC Orerations Center data base contains informziion on events thas
¢!

.

se7

ferant types of events are reported, inclucing 211 plaat trips and
T8ty system actustions,

The following characteristics of the IE data base should be kept in mind
when using the infermation presented here:

1) The information is celled in to the NRC shortly &fter the event, 2nd ot
that time an eccurste deternination of the ciuse mey not Se eveilable.

2) Cerrections tc crigina) reports &re not reutinely mace if later infor=e.
tion would indicete a different event cause.

2)  Zecause the sezrch cepedility of the svysten relys parsially cn & text
seerch roytine, some events which invelve cperétor error rey te missed,
This search used "operational failure" and "personne) error." We believe
these to be the most frequently used catesories for leteling cpereticrel
grrers,

Centact:

F. J. Hebdon, AEOQD
§92-4430

G. Lanik, IE

452-9626 Wﬁ




The Commissioners e2e

Teble 1 provides & summary of our findings. The tabulated events were
“eported as operator errors, personnel errors, or procedural errors. Some

events were judged to affect the combined units. These are counted separately
and w0t included 2s Unit 1 or Unit 2 events.

Table 1

Personnel Errors Reported to the
NRC Operations Center 1983+

Fersonnel
Errors Site Total

. Quad Cities, Unit 1
Quad Cities, Unit 2
Quad Cities (both)
: Grand Gulf, Unit 1 2
- Sequoyah, Unit 1
Sequovah, Unit 2
Sequoyah (both)

O S Bt D
~N
~ilw

* These reports are from calendar year 1583.

In zcdition, AEOD searched the Sequence Coding and Search System (SCSS) for
LZ%s from Grand Gu1f, Quad Cities, and lequoyah thet stated or implied thet 2
personnel action was invelved in the event. .

fecause of the extansive amount of information from each LER that is coded in

ine SUSS, 1% wes not necessary to rely on tex:t seircnes for particular words

‘e.7., "tersonnel error”) or to rely on the date cocad ty the licensee on the LER

ferm,  Tnus, 1f the LER text expressly stited that & “gersonnel error” occurred,
L

er if the LER implied that a personnel error occurred (e.g., “lnadvertently he

opereted an incorrect valve"), the informetion was coded into SCSS and was
cepturec by the subsequent search,

The results of this search were manually reviewed to icentify personnel errors
that could be attributed to plant personnel (e.g., ¢esign errors and fabriceticn/
mangfecturing errcrs were excluded). A rether Sroed definition of “"personre)
errir” vas used which included both errors of ccmmissicn (e.8., inedvertens
cperetion of the wrong valve) and errors of omission (e.g., missed surveillance
‘requirements).

-

The results of this analysis are summarized in Teble 2.
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Table 2

Personnel Errors Reported in LERs

| Personnel . LERs
Plant/Unit Period "~ Errors Peceived
Quad Cities, Unit } 1983+ -  aad 36
Quad Cities, unit 2 1983+ < 20
Grand Gulf, Unit 1 1983+ 58 162
Grand Gulf, Unit 2 1983+ 0 0
Sequoyah, Unit 1 1983* - 18 8s
Sequoyah, Unit 2 1983+ 9 64
Sequoyah, Unit 1 June 1, 1882- 7 S0

- June 1, 1983*+ '

Sequoyah, Unit 2 August 1, 1981- 18 61

August 1, 1982+*

* Some LERs for 1983 have not yet been received and added to the data
bese. However, the period is essentizlly the same for all units.

** First year of commercial operation.
*** Many of the personnel errors reported to the Cperations Center were

also reported in LERs. Therefore, the nurte~s in TaSles ] and 2
should net te added.

Clearly from Tebles 1 and 2, Grand Gulf has reported more persannel arrors than
the ciher units anzlyzed. However, care should be teken in rezching conclysicons
frem this dete. £s the ACRS ¢iscussed in ropencix £ €3 WUREC-037Z (encleses)
there &re meny reasons for non-randomness (¢.0., cutliers) in cperstiona) cate,
including differences in reporting requirements, c¢ifferences in reporting
philosophies, etc. It should be noted thet meny of thece ¢ifferences have been
recuced by the recent publication of 10 CFR 50.73, "Licensee fvent Systen";

end 10 CFR 50.72, “Immediate Notification Requirement for Cperating Ruclear
regctors,” wiich became effective on January 1, 1824, In 2ddition, a review of
¢ count of personnel errors does not consicer the severity of the error or its
consequences. For example, rany of the errors regortes Dy Grand Cu1T were

misseC surveilliance requirenents that did net cirectly effect plant coeretion.
Finelly, beczuse of the time available to prepare this ana2lysis znd the size of .
-the corputer printout, we were not able to make copias of :he‘:riﬂ:cut: Censequently,
ihe prirtouts heve been provided (separately) only to Commissioner Gilinsky's

office and have not been provided to other interested perties &nd heve not been



* The Cemmissioners ' 2l =

retained by the staff, If other interested
from the enclosed original, or the
adgitiona) printcuts produced.

parties want a copy, copies can be made
search strategy can be rerun on the computer and

pred) VAN L pidag

William J. Dircks
Executive Director for Operations

Enclosures:
As stated

cc w/enclosures:
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Introduction

Approximately 8700 LERs were submitted by the licensees of U.S. commercial
nuclear power plants during the years 1976, 1877, and 1978, For several
regsons, the number of LtRs varies. irom unit to unit. These variations are
importent, because, rightly or wrongly, they are cften viewed by government
agencies and the pudlic 2s indications of relative safo?y wWhile such
variations mey be indicative of actual differences in safety 2mong

nuclear power units, they may have cther explana‘ions. It is therefore
“important to understand all possible explanztions and their centributions
to veriations in the numbers of LERs from unit. to univ,

Certzin differences in the frequency of submission of LERs from unit

to unit will occur 2s a result of the apparent randon nature of the events
“being reported. ©dSeczuse of this "randomness", i+ is possidbl:.~-in fact,
prcbeble--that, even a2mong identical nuclear pc.ar plant facilities with
identical failure probabilities, there will be variztions in the reporting
rate for LERs. In reality, however, vazriations beyond thcse due to

“rznoonness" will frequently be observed. The reasons for such,non-réndqm'
veriations include the facts that: -

(1} Technical Specifications end license provisions vary among nuclear
power plant fecilities, beczuse of differences in reactor suppliers,
erchitect/engineers, and constructors, and changes in designs over
the veers. These variztions cause differences in the resorting
reguiretents 2wong facilities,

(2) There may be 2. Tencency e? some facilities fo report events more

reecily Than 27 cthers in cezses cf marginal regortedilifty. This

consideraticn pertezing 40 events cther then cSvicus “"reporizble
czcurrences" (X0s), which 21! licensees must rapori's. This
tendency c2n 2lso change with time,

(3) The cccurrence of an event may affect. the prebe2ility of future
events. Repzir of & facility compenent or imgrovemant of & ceficient
srececure miy snfns.»canTIy recuce the like!ihcece of an zssccizted
svent, Cn The o rer hand, ineffective corrective 2cticon fcllicwing 2n

event may resvit in its repe2ted occurrence.

{4) ne mode cof cosraticn (e.3., cn=ling cr shuiccan; 2ifects “he irequency
cf vericus xincds ot lﬂSyGC.lOﬂS egnd the suscepterility cf systems To
rancen failures. The emocunt cof reacter down~time, for exzmple, may
sitect the frecuency with which LERs 2re sutmiviec.

#cz2 reference list following Chapter 4.

€~



(5) Misinterpretations by licensee or KRC persornel invelved in the

preparation, submission, and processing of LERs can affect relative
reperting frequencies among reactor systems.

“(6) At some multi-unit power stations, such 2s Oconee and Srowns Ferry,
events which involve pleant systems or components common to 2!l
unifs,_Such 2s swing diesels and electrical switchyards, are filed
in the NRC data bank under the docket number of the first unit,

(7)

The actuzl presence of.@ori safety-related deficiencies in 2 system at
en individual facility should result in more frequent submission of

LERs. Differences in the number of LERs due to this cause would be 2
reasure of reiative safety.

Although the azbove factors affect the frequency with which LERs are
repcrted, their effects are often relatively smali, Frequently the
variaticns produced by these effects are too sma!l +o be distinguishad
from these occurring on a random basis. For example, the Point Beach
Nuclear Station in 1976 had |l reportable octyrrence LERs for Unit | and

1§ for Unit 2. Does this necessarily indicate that one or 2 combinztion of
the causes listed 2bove produced this difference, or is it possible that 2
ceviation of this magnituce could have been expected if both units had the
s2me gverzgce probadbility of occurrence of reportable events? S+tatistical

enelysis indicates that || 2nd 16 in one year zre both consistent wiTh
everzze cccurrence raztes in the range of cne per ZC cays to one per 37
ceys (10-18 per veazr). In tact, the pzir of numbers, 1| and 16, is tThe

mest prebeble one-year outcome for twe units with 2n 2vserzge rzte cf one
per 27 czys (135.5 per year). In 1978, the Zicn Nucleer Stztien had &5
reperiable occurrence LERs for Unit | and 39 fcr Unit 2. In this case,

the cevieation in the numder of LERs betwzen the teo units is 700 lzrge to
te 2iTrituted sclely 1o random effects. |If ranjcnness zlone were invelved,
Unit | predably could net heve had 2 reporting rate less than one per 5.2
cays (70 per vear), while Unit 2 probadly could not have had 2 rate greztsr
then one per 7.2 cays (51 per year). In fact, if both Zion uvnits had
icenvice! predadilities of reperiadle events, there

is no mcre then cne
chence in cne millien that 2 deviztica this large could cccur by chance.

nature!lly, there 2re differences Detween the Foirt Zeach units, Uait )
is t.C yaars oldsr Than Unit 2. During 187€, Unit 2 preduced 118 mcre
slectrice! enercy Thea Unit I. The resuits in This exanple incicete
thet one shouvld not necesszrily conclude thet differences in the rztes of
LIR sytmissicn Detegsn the two units ere signiticant., At Zien, hewever,
cne snculd expect TC {ind that the w0 units reported a2t sigaificantly
git{erent retes fcr ressons other than rzncomness.
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Methods from probability theory can be used o calculate +he impact of
randonness on the distridution of the number of LZIRs znc..g identical nuclear
sower units, Often, probebility tables from reference textbooks are

sufficient to pcrfcrm The 2nalyses. . Computer simulations are necessary for
the more complicated analyges.

In Interrreting the resulting data, i+ is Important to note several basic
facts:

(1) The numerical size of expected random variations in event rates
increases 2s the zverage event rate increases. Deviztions of
N I0 or more are readily expected on a random basis for an average
veerly rate of 100, but are unlikely for an average yearly rate of

20. The relztive size or percentage variation, however, decrezses 2s
the 2verage rate increzses.

(2) The chance of large random variations among units increases 2s the-
number of units being compared increases. For two units with an
essumzd average annua! LER submission rate of 100, there is cnly 2
snzll chance that one rate will deviate by more than 20 from the
-gverzge beczuse of randomness. For a comparison 2mong 30 units,
hewever, there is a2 good chance that at least cne will deviate by
more ?hen 20 from the znnual average rate cof 100 beczuse of randomness.
A selected set of LERs w2s used here to demonsirzte +the zpplicetion of %his
methodoicgy. The sources of the LERs were the 22 Sw=s +hat 2chieved commer
cigl cperaticn pricr to0 1876. Records show that this group submitied 2 .o?el of
27 LZ=s fcr 3C-cey reporieble occurrences in auxiliary process systems during
1876, 1977, enc 1878, Thus, for tlLis group of units, the average wa2s zbcut cre
LZR of +his Tvpe for The three-year period. It is first a2ssumed +that 2il units
n the greoup were icentical with respect to their chences cf generzting LERs
this type. Further, it is 2ssumed thet if 2 nuclear power plant experiences

-

2 repcrizile occurrence in 2n guxiliary process systen, the chance of another
cccurrence is uvneffected. Throughout this study 2 =O|<son d¢istridetion cf
events is assumed. Prebadbility theory indicates ihat, while The average
is cne, it is very unlikely that ezch individual unit would experience
sxactlv c-e., In fact, the preSediiity that gl 22 units would szch repsrt
shis rumser is less than one in ten billiea. Ths rest likely.rescit is
+hat zdbout eight units will have no LERs, 2bcu® eight will have cne LER,
s=zut fcur will have two LEPs, 2nd sbout +wo will hazve thres LERs.
Further, it is unlikely (8% chance) that any one unit will have six or
=aore LERs. Comperison to actuel LER data shows nine units with no LERs,
seven with cne LER, 4wo with two LERs, one with fThree LERs, twec w~ith feur



LERs, 2nd cne with five LERs. The distridbution cf LERs for +he 22 BwRs is
censistent with the assumptions stated ebove. g
This example, does not prove, however, tnat the 22 SWRs 2re identicz! o
each other with regard to the causes of auxiliery process systems

failures. It simply indicztes that one should nct expect to find .
significant differences among these units, even though some submitted as
few as 2erc 2nd others as many as five LERs. The value of *his enzlysis

is thet it provides 2 methodology through which significantly high
Ceviations c2n be rezcily identified among 2 populetion cf expected

rancom deviatioens,

Analxses

—

for purpcses of this study, the LERs from 67 nuclear power plznts were
reviewed. for purposes cf a2nalyses, these were Civided into PWRs (total = 42)
end 2wRs (total = 2Z5) and each of these groups was further separzted into
"older" and "newer" power plants. In this case, "olcer" was arbitrarily
cefined 2s those power plants that wen* into operztion prior o 1876 (see
Tedle Z-1). For this group, all LERs submitted curing calencar years 197§
through 1978 represent events thet occurred during commerciai operation.

Deta used in these znzlyses were bzsed on the NRC computer bank and included
repcrtetle occurrences only., The ROs were separzted into those required

0 D& subtmittel ©n & prempt or two-week b2sis 2ng Those sutmitield on @
Thnirty-Cey tesis. These were 2nzlyzed separztely since +here ¢id not 2psear
7o Se 2ny cerrelation in the relztive numbers of ezch fype 2s reported by
licenszes 2t +he £7 power plants. Lastly, +he LZRs were furthear ceparzted
gzcerging o the system 1o which they pertzined. A listing cf thesse systems

IS EhCwl in Té:ié E-z-

The primery goel in the znzlyses wes Yo identify significant ceviztions
cr varigticns in the number of LERs repcrted from plant fo pient and

system 7o systam. A Ceviaticn wes consicdersd to be significant if trer
~w28 2 2% chence or legs that it could heve resulted irom rancem verist

Cenclusions

~ong the varicus nuclesr

vencies cf repeortedle ocecurrence LS z
- er P4 re wsre nd icentifiedle
-
-

iTs were significantly difierent, T
# reacter uvnits whose members cener the same zverage number

ne three ysers in. the study.
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(2)

(3)

(&)

Consicering the three-year period 2s 2 whole, 5 units 2mong the 29
older PWRs deviated signiticantly from the cthers in terms of the
total number of two-week ROs. The numbers of LERs from Calvert
Clitfs-1, Palisades, Rancho Seco, and Three Mile Islanc¢-1 were high;
Mzine Yankee was low. The remaining 24 PwRs reported numbers of LZRs

consistent with an averzge of a2bout 20 per unit for the pericd from
1976 through 1978. AR : -

for the same 23 colder PWRs, considered year by year, tThe cata showed
that the fotz! number of ;two-week ROs steadily decrea2sed in each
successive year. The averzges were ten per unit in 1976, six in” 1977,
and four in 1978. Significant deviations from these occurred at Calvert
Cliffs=1 in 1977, Palisades in 1877 and 1978, Point Beach-l in 1978,
Rancho Seco in 1977, and Three Mile Island=1 in 1978, All had higher
than normal reporting rates. Maine Yankee had a2 ra*e in 1976 signi-
ficently lower than normal. These results indicate that the high
three-year totzls for the four units listed in paragrzph 2 sbove were
basically due to hinh reporting rates in just one of the three yeears,

while the raztes for the other two years zppezr fo be normal.

Further znalysis of the data showed that the high totals of two-week
R0s in four of the older PwRs were attributzdle to zbnormzlly high

- numbers of LERs ccncerning specific systems. Calvert Cliffs-1 had

signiticantly high three-year tfotals-for elaciric power systems 2nd
fe- rezctor systems. reliszdes reported high totzls for the szae Two
systems, in 2ddition to engineered szfety feztures. rancho Seco
reported a high total for electric power sysvems. Three Mile Islanc-1
ned high totals fer radiaticn protection sysvams end fcr events
classed 2s “systems ccde nct gppliczble." Many of The eleciric power
system LIks were relzted vo cif-site power svstems 2nd ensrgency
diesel cenerazters. Reactivity coatroi systems were Yhe scurce et -
mas* of +he rezctor system LERs i{rom Falisaces.

pet. |

'
m
®
Wom Y O
-+

ine olcder P¥Rs with nermzl yezrly tctels for fwo-week R0s, some
Naless reporied significently higher thza normal fotals cf LERs
secific systems. The number of LERs in rezcter systems wes
.

< O

inan normal 2t Arkansas Nuclear One-i, Ccones-2 2nd -3, &nd
. Rerinsen~2.

L )

The rumher fer Zien-l wgs higher Then normzl
sciztica sretecticn systems. LIRs for elactric porer sysTens
~2re higher than normel 2t Fort Calheun, Ocenee-1 2ng -3, Freairie
-1, 2n¢ Turkey Foint-3, The systeas menticned here, hcwever,
+ centridute signiticently to The ictazl numder of LZIRs,
cince LiRs ‘rom enginsered safety feziures and reacior csolant
systems cominzved the two-week ROs from oicer FWRs. FAs & result,
ceviztions from nermel in the less offen recorted systens d¢id not
nave & significeat impect cn the ifctal nunter ct LERs fer these
slents. '

gig ngct
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The dz2t2 show that newer PWRs, after they achieved commercial
cperation, had signiticantly higher LER submission rates for two-week
ROs than did clder PWRs. The exception was Indian Point-3, 4s with
The older plaats, englineered safety features and reactor coolant
systems were responsible for a large fracfion ot ‘the LZRs.

With regard to 30-day ROs, there were no identifiable uni+s aneng
The 28 older PKRs that deviated significantly frem the averige
Totals for the three-year peridd. |+ is possible, ho -ver, to
identify three separate subgroups among the units in inis category.

A first subgroup includes seven.unlts with an everage reporting rate
of 2bout twenty 30-day ROs for the three yedrs. These were Oconee-2,
Point Beach-| 2nd -2, Rancho Seco, San Onofre-1, and Turkey Point=3
and -4. Another group had an average cf zbout forty-five 30-day ROs
for the three years. The 10 units in this group were H.B. Robinson-2
Hzdcdam Neck, Indian Point-2, Mzine Yankee, Oconee-| and -3, Prairie
Island=-1 and -2, R.E. Ginna, and Three Mile Isiand=-I. A +hird group
of 5 units with 2 normal reporting rate of zboui 70 for the three-year
period included Arkznszs Nuclesr One-1, Kewzrnee, Paliszdes, 2nd _
Surry-1 end -2. Significant ceviations from these groups cccurred in

7 units with high reporting rates. These were Czlvert Cliffs-1, D.C.
Cook-1, Fort Calhoun, Milistone-2, Yankee Rowe, 2nd Zicn-1 and -2.

"It is interesting %o note that three of +the five operzting Cembustion

Engineering resctors are in this category. These zre Czlvert Cliféis-1,
rert Celhcun, 2nd Millstone-2. In adcition, This cetegory includes

el three of the clcer PwRs having a power level of 1000 Mie or more.
These are D.C. Cock=l 2n¢ Zion-1 2nd -2.

The czta show that The cne-vear totzls fer Thirty-cev R0s in olcer
FW=s were similer ic the three-ysar totels in that cefinite sutgroups
cen be icentified. 1In generzl, a unit thet was in 2 low or higher
reperting subgroup in cne year remzined in +he saze subgroup in later
years., The excepticns were Yzrkee Rewe, which was in 2 higher re-
periing subgroup in 1977, but in lower reporting sudcrouss in the
oTher Tw0 yezrs, and Surry-l and -2, which were in 2 lcwer reperting
suSgroup Curing the first two years but in the higher subgreus in

T

I1€78. Severzl significant correlations were fcund. Those units which
“gnfed 4o remzin in the lcwsst reporting sulgrouss navertheless in-
créased “nair reperting retes fer T™hirty=7:  R0s irom yesr t¢ vear,
The sum of their thirty-cay end two-week R0s, however, remzined
essentizlly censtent in time, since the trc-wszex 20 tofa! steadily
cecreased curing *he three-year pericd. Large units ¢f 1000 vae or
mo-€ reported higher numbers cof 20-dey ROs, excest when the plant
facter for the yvear was iow (less then cnes-third). Lzter ComSustion



Engineering units (not including Maine Yankee) 2iso submitted higher

numbers of LERs for thirty-day ROs, except when the plant availability
factor was low (less than one-half). ;

{§) Newer PwRs reported thirty-day ROs at rates consistent with the higher
reporting subgroups among older PWRs.

(10) The systems most responsible for the higher LIR submission.rztas for
. thirty-day ROs in Combustion Engineering unit: were 2uxiliary process
systems, electric power systems, instrumentation systems, anc steam
and power conversion systems, These units usually devizted from

+he normal| reporting rate for these systems. In large units the

- systems invelving 2 higher than normzl number of thirty-cay ROs were
auxiliary process systems, engineered safety fcatures, instrumentztion
systems, 2nd radiation protection systems. .

(11) With regard o two-week ROs among the 22 clcer BWRs, eight units
deviated ‘rom the normal reporting rate during the three-year period.
These were Dresden-2, Duane Arncld, E.|. Hetch-l, Fitzpairick, anc
peach Bottom-2 a2nd =3, with higher rates thzn normzi 2nd Dresden-|
and LaCrosse with lower rates than normal. The remzining units

. reported an zverage rzte of zbout twenty-four two-week ROs for The
three-yezr period. The rate remained constant &t adouT eicht per year.

(12) £.1. He?ch-l'repor?ed +wo-week ROs a2t 2 ccmparztivetly high rate for
e2ch of the three years. The number of reports pertzining to nearly
every sysiem cevizied irom normel reperting raztes for these systems.

(13) Duzne Arnolg reported fwo-week ROs 2t 2 compearatively high rzte in
1676 and 1277. The sy:tems wita higher than normzl numbers of
resorts were relztizd 7o eleciric power. for Fitzpeirick, the number
of *wo-week RCs for 1876 was high. This unit 2lso had 2 high number
of ROs in instrumentation systems. - For Peach Ecttom-2 anc -3, The
-u=ser cf twe-week ROs for 1976 2nd 1877 was high. Unit 2 had 2n
ennarmelly high number cf ROs fer reacter coolent systems and stezm
an¢ power coaversion systems. Unit 3 reperted 2 high number in

Oadia
- -

grzineered seiety ‘eatures znd for cTher guxilizary sysTeTs. dresten=3

rs=crtes 2 higher-than-ncrmzl romber of LIRS in 1677, Furiner, Thig
vnit reportec an adnormezlly high numbder ¢t RDs in elaciric pewer
¢eystems. Nine Mile Point-| reported higher-than-ncrmel totels ot
LZ3s concerning insfrumentztion systems. Quac Cities-| reroriec 2
nigh incicence cf Two-w~eek RCs in stean 2nC power ccnversicn systems.

E-7



(14) Among the three newer BWRs, 6nly Browns Ferry-

high numbers of fwo-week ROs In reactor system
commercial cpe-atien.,

3 reported zbnormally
s 2fter *he unit began

“(13) Two 3WR units, Fitzpatrick and Erunswick;l, rgﬁérfed ebnormally high
numbers of thirty-cday ROs In nearly every system.

As 2n extension to the above, LERs pertaining to set point dritf were ‘
analyzed using 2s & data source the computer_tank at the Nuclear'Safety

. Information Center (see Appendix D-111). “These anzlyses showed that there
was no significant deviation in the total annual LER submittal rate for
setpoint drift among older BWRs or smong clder PWRs, The average rzte f{or
BWRs, however, was 2ppreximately five times as large as +that for PWRs. Six
clder PwRs reported rztes higher than normal for the three-year period.
These were Zion-| 2nd =2, Fort Calhoun, Millstone-2, Palisades, and i
Kewznee. It is inferesting to note that three of +hese are Combdustien
Engineering units.. Among newer PwRs, four units repcrted  high rates in
1878. These were J.M. Farley-l, Indian Point-3, North Annz-|, and Saleu.
Three older BWRs reported set point drift events a2+ adnormally high rates
tor tne entire three-year periocd. These were Duzne Arnoid, Banswick-Zh
and Nine Mile Point-1, Six older BWRs reported a2+ ebnormzlly low rates.

These were Big Rock Point, Srowns Ferry -1, =2, 2nd -3, LzCrosse, and
vonticello. '

Py -
Commen-egx

This portion of the study has cleerly demonstrated the potential vsefulness
of statisticel znzlyses in the evaluztion of LERs submitted by licensees.
Such 2nzlyses make it pessidle fo distinguish devieticns in +he numbers of
LRs which would be expected on the basis of rancumness ‘rom +thoce +ha+
eimost certeinly wculd nct. The latter czn bDe vused 2s 2 means for +he
icentificaticn cf 2rees for possible further investigations. While 3he
ceviations ncted in this study do-nct necessarily imply safety-relzated
preblems, They should ncnetheless be pursued in oréer to Cetermine the
trve implications.

T Ton

I+ weuld presely te cesiradle-to computerize these znzlvses ‘or auteomatic

creczassing of regorts as they are'lcg;ec into the LIR d2%2 tase, Utiliza-

Ticn cf the catez tazse in This manner woull mzxe it possisle fo cetect
igniticent cevizticns irom nermel. Further, 2zn suiomzted system could be
rozrammad 4o cbtain deteil beyond the systenm leve!, in crcer fo icen*ity
e;;f?iqg reate cevigticns icr relevent subsystens z2nd cotponents.

E-8



Table E-1

Number of Reportable Occurrence LERs from
Commercial Nuclear Power Plants (1976-1978)

GROUP 1: Qicer PwRs (commercial operaticn prior to 1976) Total = 29

Nuclear Reportable QOccurrences : Nuclear quor?ab]e QOccurrences
Power Plant 30 cay 2-week Power Plant 30-day  2-week
Arkanszs .
Nuclear One-1| 71 f 17 Point Seach-| 15 : 30
Calvert Cliffs-| 169 35 Point Scach-2 8 . '20
0.C. Cock-l| 147 20 Prairie lsland-} 51 17
Fort fzlhoun 109 24 Prairie Island-2 3 18
H.B. Rcbinson-2 53 25 Rancho Seco 17 40
;%edc;m Neck 4l 18 - R.E. Ginna 44 54
Indian Point=2 : 57 2§ Szn Oncfre-| 9 . 1
Kewznee 75 i 9 .. Sgrry-l 79 e
Maine Yankee 47 6 Surry=2 71 ‘ e
#“illstone=-2 I8 3 S Three Mile Island=1 44 - Z{
Dconee-| &2 - 34 " Turkey Point-3 24 11
Oconee-2 rd 26 Turkey Point=4 20 16
Ozcree=-3 4l ra Yarnkee Rcw2 ee . IS
Felisades 6 55 Zien | 135 S~ Mg
Zion 2 122 15



Teble E-1 Continued

GROUP 11: Wewer Px2s (commerc'al operation azfter Jzhuary |, 1976) Total = 13

Nuclear Repertable Occurrences 'Nuclear Reborfabla Occurrences
Power Plant 20-cay 2-week Fowe~ Plant 30-day 2=week
Arkansas ) . : >
Nuc!ezr One-2 2! 7 Indian Point-3 85 15
SBeaver valley-| 216 . 27 J.M. Farley=| 138 23
Calvert Cliffs-2 135 25 North Anna-| o8 29
Crystal River-3 " 154 32 St. Lucie| 123 22
0.C. Cook-2 95 7 Salem-! e . 68
Davis-Sesse-| 220 32 Three Mile |sland-2 42 17

: | Trojan €3 . &4

Terige 65 %3



Table £-1 Continued

i

GROUP 111: Older SwRs .(commercial cperaticn pcior io "1976)

‘Nuclear
Power Plant

8ig Rock Point
Srowns Ferry—I

Brewns Ferry=2

Brﬁns;ick-z
Cooper
Dresden-|
Dreaden-2
Drescen-3
Duzne Arncld

. 1. Heteh=|

m

Fitzpetrick

Repc—teble Occurrences  Nuclear

30-cay 2=weeK Power Plant '
Qs 3l LaCrosse
- 26 MiLlstone=1
33. (8. Monti.celle
26k 34 Nine Mile Point=l
122 18 Oystér Creek~|
70 10" Peach Bottom-2
153 O | Pezch. Sottom-3
108 29 P lgrim=|
120 88 Quad Cities-!
24 162 Quad Cities-2
181 4l ~ VYermont Yankee

Averzce

E-11

Tetal = 22

Reportzble Occurrences

30-day 2-week
7 10
80 27
65 30
o3 27
56 "3
146 - 56 .
107 56
103 25
04 31
75 14
g5 I8

102.0 28,




-

Tadle £~ Continued

TGROUP 1V: .Newer 2w2s (commercial operation ziter Jaznuary 1, 1976) Tetal = 3

. Nuclear

Power. Planv

Browns Ferry=-3
Brunswick=|
E.l. Hatch-2

Average

Reportable Occurrences

20-dey 2-week
58 12
211 B
65 1
Tir.3 7.0

£-12




Table -2

-

Sy:

Systen

Auxiliary Process Systems

Auxiliary ¥ater Systems

Electric Power Systems

Enginezred Safety Features

Ffuel Storzge 2nd Handling Systems
Instrumentation and Con?réi Systems

Other Auxiliary Systems

E-13

'm Codes for LERs

9.
10.

12.

13."

4.

System
Other Mazjor Systenms

Radiation Prc?ec%ion'Sys?gms

. Radicactive Waste Manzgement Systems

Reactor Systems
Reactor Coolant Systems
Stezm and Power Conversion Systems

System Coce Not Applicable



F:.¥¥eta&<)r\119"f.

UNITED STATES ! <
NUCLEAR REGULATORY COMMISSION @
WASHINGTON, D. C, 20555

FEB 24 1984

MEMORANDUM FOR: Chairman Palladino
Commissioner Gilinsky
Commissioner Roberts
Commissioner Asselstine
Commissioner Bernthal

FROM: William J. Dircks
Executive Director for Operations

SUBJECT: PERSONNEL ERRORS AT SELECTED OPERATING PLANTS

The Ofrice of Inspection and Enforcement and the Office for Analysis and
Evaluation of QOperational Data were requested by Commissioner Gilinsky's
staff to provide information on the frequency of personnel errors at selected
operating plants (i.e., Grand Gulf, Sequoyah, and Quad Cities). The
Commission should understand that the information presented here is

strictly a staff effort based on information available to the staff and

has not been verified with the individual licensees.

The "RC Operations Center data base contains infarmation on events that
are required to be reported under the provisions of 10 CFR 50.72. i‘any
differant types of events are reported, including all plant trips and
sataty system actuations.

The following characteristics of the [E data base should be kept in mind
when using the information presented here:

1) The information is called in to the NRC shortly after the event, and at
that time an accurate determination of the cause may not be available.

2) Corrections to original r3ports are not routinely made if later informa-
tion would indicate a different event cause.

3) Because the search capahility of the system relys partially on a text
search routine, some events which involve operator error may be missed.
This search used "operational failure" and “personnel error." Ve believe
these to be the most frequently used categories for labeling operational
errors.

Contact:

F. J. Hebdon, AEQD

492-4480

G. Lanik, IE

492-9636 ’
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The Commissioners -2 -

Table 1 provides a summary of our findings. The tabulated events were
reported as operator errors, personnel errors, or procedural errors. Some
events were judged to affect the combined units. These are counted separately

and not included as Unit 1 or Unit 2 events.
Table 1

Personnel Errors Reported to the
NRC Operations Center 1983*

Personnel

Errors Site Total
Quad Cities, Unit 1 4
Quad Cities, Unit 2 1
Quad Cities (both) 4 9
Grand Gulf, Unit 1 27 a
Sequoyah, Unit 1 6
_Sequoyah, Unit 2 3
Sequoyah (both) 1 10

* These reports are from calendar year 1983.

In additic~, AEQD searched the Sequence Coding and Search System (SCSS) for
LERs from urand Gulf, Quad Cities, and Sequoyah that stated or implied that a
personnel action was involved in the event.

Because of the extensive amount of information from each LER that is coded in

the SCSS, it was not necessary to rely on text searches for particular words
(2.3., "personnel error") or to rely on the data coded by the licensee on the LER
form. Thus, if the LER text expressiy stated that a “"personnel error” occurred,
or 1f the LER implied that a personnel error occurred (e.g., "Inadvertentiy he

operated an incorrect valve"), the- information was coded into SCSS and was
captured by the subsequent search.

The results of this search were manually reviewed to identify personnel errors
that could be attributed to plant personnel (e.g., design errors and fabrication/
manufacturing errors were excluded). A rather broad definition of “personnel
error” was used which included both errors of commission (e.g., inadvertent
operation of the wrong valve) and errors of omission (e.g., missed surveillance
requirements).

The results of this analysis are summarized in Table 2.
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Personnel Errors Reported in LERs

Personnel . LERs

Plant/Unit Period Errors Received
HAas oo LEZs

Quad Cities, Unit 1 1983+ pee 36 - ‘ch:‘qgo R
Quad Cities, Unit 2 1983+ 4 20 *oe :
Grand Gulf, Unit 1 1983* 58 162
Grand Gulf, Unit 2 1983* 0 J
Sequoyah, Unit 1 1983* 18 85
Sequoyah, Unit 2 1983* 9 64 .
Sequoyah, Unit J_.Eune 1, 1982- 7 90 Licevsen se» 17,1990

une 1, 1983**
Sequoyah, Unit 2-" gust 1, 1981- 18 61l Licensen ser iv 1921

gust 1, 1982** SEp 15, 19%1~ Q@ => L4 LEM

* Some LERs for 1983 have not yet been received and added to the data
base. However, the period is essentially the same for all units.

** First year of commercial operation.

*** Many of the personnel errors reported to the Operations Center were
also reported in LERs. Therefore, the numbers in Tables 1 and 2
should not be added.

Clearly from Tables 1 and 2, Grand Gulf has reportad more personnel errors than
the other units analyzed. However, care should be taken in reaching conclusions
from Lhis data. As the ACRS discussed in Appendix E to NUREG-0572 (enclosed)
there ara many reasons for non-randcmness (e.g., outliers) in operational data,
including differences in reporting requirements, differences in reporting
philosophies, etc. It should be noted that many of these differences have been
reduced by the recent publication of 10 CFR 50.73, “Licensee Event System";

and 10 CFR 50.72, "Immediate Notification Requirement for Operating Nuclear
Reactors," wnich became effective on January 1, 1984, [In addition, a review of
a count of personnel errors does not consider the severity of the error or its
consequences. For example, many of the errors reported by Grand Gulf were
missed surveillance requirements that did not directly affzct plant operation.

Finally, because of the time available to prepare this analysis and the size of

the computer printout, we were not able to make copies of the printout. Consequently,
the printouts have been provided (separately) only to Commissioner Gilinsky's

office and have not been provided to other interested parties and have not been

L INTENSITY oF STARTUP TESTING |
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retained by the staff, If other interested parties want a copy, copies can be made

fron the enclosed original, or the search strate
additional printouts produced. 9y can be rerun on the computer and

{Signed) Villiam J. Dircks

William J. Dircks
Executive Director for Operations

Enclosures:
As stated

cc w/enclosures:
UGC
0CA

OPE
SECY

Distribution:
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STATISTICAL ANALYSIS OF
LERs: A TRIAL STUDY
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Introduction

Approximately 8700 LERs were submitted by the licensees of U.S. commercial
nuclear power plants during the years 1976, 1977, and 1978. For several
reasons, the number of LERs varies from unit to unit. These variations are
important, because, rightly or wrongly, they are often viewed by government
agencies and the public as indications of relative safety. While such
variations may be indicative of actual differences in safety among

nuclear power units, they may have other explanations. |t is therzfore
important to understand all possible explanations and their contributions
to variations in the numbers of LERs from unit to unit.

Certain differences in the frequency of submission of LERs from unit

to unit will occur as a result of the apparent random nature of the events
being reported. 3ecause of this "randomness", it is possible-=in fact,
probable--that, even among identical nuclear power plant facilities with
identical failure probabilities, there will be variations in the reporting
rate for LERs. In reality, however, variations beyond those due to
"randomness" will frequently be observed. The reasons for such non-random
variations include the fa~ts that: '

(1) Technical Specifications and |icense provisions vary among nuclear
power plant facilities, because of differences in reactor suppliers,
architect/engineers, and constructors, and changes in designs over
the years. These variations cause differences in the reporting
requirements among facilities.

(2) There may be a tendency at some facilities fo rsport events more
readily than at others in cases of marginal repcrtability. This
consideration pertains to events other than cbvious "reporfable
occurrences" (RQs), which all licensees must report'*. This
tendency can also change with time.

(3) The occurrence of an event may affect the probability of future
events. Repair of a facility component or improvement of a deficient
procedure may significantly reduce the likelihood of an associated
event. On the other hand, ineffective corrective action following an
event may result in its repeated occurrence.

(4) The mode of operation (e.g., on-line or shutdown) affects the frequency
of various kinds of inspections and the suscep*ability of systems to
random failures. The amount of reactor down-time, for example, may
affect the frequency with which LERs are submitted.

*See reference |ist following Chapter 4.
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(5) Misinterpretations by licensee or NRC personnel involved in the
preparation, submission, and processing of LERs can affect relative
reporting frequencies among reactor systems.

(6) At some multi-unit power stations, such as Oconmee and Srowns Ferry,
events which invoive plant systems or components common to all
units, such as swing diesels and electrical switchyards, are filed
in the NRC data bank under the docket number of the first unit.

(7) The actual presence of more safety-related deficiencies in a system at
an individual facility should result in more frequent submission of
LERs. Differences in the number of LERs due to this cause woul!d be a
measure of relative safety.

Although the above factors affect the frequency with which LERs are
reported, their effects are often relatively small. Frequently the
variations produced by these effects are too small to be distinguished

from Those occurring on a random basis. For example, the Point Beach
Nuciear Station in 1976 had || reportable occiyrrence LERs for Unit | and

16 for Unit 2. Does this necessarily indicate that one or a combination of
the causes |isted above produced this difference, or is it possible that a
deviation of this magnitude could have been expected if both units had the
same average probability of occurrence of reportable events? Statistical
analysis indicates that || and 16 in one year ~-e both consistent with
average occurrence rates in the range of one p + 20 days to one per 37

days (10-18 per year). In fact, the pair of n.mbers, |l and 16, is the
most probable one-year outcome for two units with an average rate of one
per 27 days (13.5 per year). In 1978, the Zicn Nuclear Staticn had 85
repcrtable occurrence LERs for Unit | and 39 for Unit 2. In this case,

the deviation in the number of LERs between the two units is too large to
be attributed solely to random effects. |f randomness alone were invcived,
Unit | probably could not have had a reporting rate less than one per 5.2
days (70 per year), while Unit 2 probably could not have had a rate greater
than one per 7.2 days (51 per year). In fact, if both Zion units had
identical probabilities of reportable events, there is no more than one
chance in one million that a deviarion this large could occur by chance.

Naturally, there are differences between the Point Beach units. Unit |
is two years older than Unit 2. During 1976, Unit 2 produced |1 more
electrical energy than Unit |. The results in this exanple indicate
that one should not necessarily conclude that differences in the rates of
LER submission between the two units are significant. At Zion, however,
ane should expect to find that the two units reported at significantly
different rates for reasons other than randomness. .




Meihodology

Methods from probability theory can be used to calculate the impact of
randomness on the distribution of the number of LERs among identical nuclear
power units. Often, probability tables from refercnce textbooks are
sufficient to perform the analyses. Computer simulations are necessary for
the more complicated analyses.

In interpreting the resulting data, it is important > note several basic
facts:

(1) The numerical size of expected random variations in event rates
increases as the average event rate increases. Deviations of
I0 or more are readily expected on a random basis for an average
yearly rate of 100, but are unlikely for an average yearly rate of
20. The relative size or percentage variation, however, decreases as
the average rate increases.

(2) The chance of large random variations among units increases as the
number of units being compared increases. For two units with an
assumed average annual LER submission rate of 100, there is only a

smal | chance that one rate will deviate by more than 20 from the
average because of randomness. For a comparison among 30 units,
however, there is a good chance that at least one will deviate by

more than 20 from the annual average rate of 100 because of randomness.

A selected set of LERs was used here to demonstrate the application of this
methode!ozy. The sources of the LERs were the 22 2wRs that achieved commer-
cial operation prior to 1976. Records show that this group submitted a2 total of
27 LERs for 30-day reportable occurrences in auxiliary process systems during
1876, 1977, and 1978. Thus, for this group of units, the average was about one
LER of this type for the three-year pericd. It is first assumed that all units
in the group were identical with respect to their chances of generating LERs

of this type. Further, it is assumed that if a nuclear power plant experiences
a reportable occurrence in an auxiliary process “ystem, the chance of another
occurrence is unaffected. Throughout this stucy a Poisson distribution of
events is assumed. Probability theory indicates that, while the average

is one, it is very unlikely that each individual unit would experience

exactly one. In fact, the probability that ail 22 units would each report
this number is less than one in ten billion. The most likely result is

that about eight units wi!l have no LERs, about eight will have cne LER,

about four will have two LERs, and about two will have three LFRs.

Further, it is unlikely (8% chance) that any one unit will have six or

more LERs. Comparison to actual LER data shows nine units with no LERs,

seven with one LER, two with two LERs, one with three LERs, two with four




LERs, and one with five LERs. The distribution of LERs for the 22 BWRs is
consistent with the assumptions stated above.

This example, does not prove, however, that the 22 BWRs are identical to
each other with regard To the causes of auxiliary process systems
failures. It simply indicates that one should not expect to find
significant differences among these units, even though some submitted ar
few as zero and others as many as five LERs. The value of this analysis
is that it provides a methodo!ogy +hrough which significantly high

deviations can be readily identified among a population of expected
random deviations.

Analzses

For purpcses of this study, the _ERs from 67 nuclear power plants were
reviewed. For purposes of analyses, these were divided into PWRs (total = 42)
and BWRs (total = 25) and each of these groups was further separated into
"older" and “"newer" power plants. l|u this case, "older" was arbifrarily
defined as those power plants that went into operation prior to 1976 (see
Table E-1). For this group, all LERs submitted during calendar years 1976
through 1978 represent events that occurred during commercial operation.

Jata used in these analyses were based on the NRC computer bank and included
reportable occurrences orly. The ROs were separated into those required

to be submitted on a prompi or two-week basis and those submitted on a
thirty-day basis. These were analyzed separately since there did not appear
to be any correlation in the relative numbers of each type as reported by
licensees at the 57 power plants. Lastly, the LERs were furtner separated
accerding to the systam o which they pertained. A listing of thesa systess
is shown in Table £=-2.

The primary goel in the analyses was to identify significant deviations

or variations in the numbe~ of LERs repcrted from plant to plant and
system to system. A deviation was considerad to be significant if there
was a 5% chance or less that it could have resulted from random variations.

Conclusions

On the basis of these analyses, the following conclusions and/cr observations
were mede:

(1) The frequencies of reportable occurrence LERS among the various nuclear
© power units were significantly different. There were no identifiable
groups of reactor units whose members generated the same average number
of reportable occurrence LERs during each of the three years in the study.




(2)

(3)

(4)

(5)

Considering the three-year period as a whole, 5 units among the 29
older PWRs deviated significantly from the others in terms of the
total number of two-week ROs. The numbers of LERs from Calvert
Clifts-1, Palisades, Rancho Seco, and Three Mile Island-1 were high;
Maine Yankee was low. The remaining 24 PWRs reported numbers of LERs
consistent with an average of about 20 per unit for the period from
1976 through 1978. i '

For the same 29 older PWRs, considered year by year, the data showed
that the total number of two-week ROs steadily decreased in each
successive year. The averages were ten per unit in 1976, six in 1977,
and four in 1978. Significant deviations from these occurrad at Calvert
Cliffs=1 in 1977, Palisades in (977 and 1978, Point Beach-I| in 1978,
Rancho Seco in 1977, and Three Mile Island=1 in 1978. All had higher
than normal reporting rates. Maine Yankee had a rafe in 1976 signi-
ficantly lower than normal. These resulfs indicate that the high
three-year totals for the four units listed in paragraph 2 above were
basical ly due to high reporting rates in just one of the three years,
while the rates for the other two years appear to be normal .

Further analysis of the data showed that the high totals of two-week
ROs in four of the older PWRs were attributable to abnormal ly high
numpers of LERs concerning specific systems. Calvert Cliffs=-i had
significantly high three-year fotals tor electric power systems and
for reactor systems. Palisades reported high totals for the same two
systems, in addition to engineered safety features. Rancho Seco
reported a high total for electric power systems. Three Mile Is!and=|
had high totals for radiation protection systems and fcr events
classed as "systems code not applicable." Many of the eiectric power
systam LERs were related to off-site power systems and emergency
diesel generators. Reactivity control systems were the scurce cf
most of the reactor system LERs from Palisades.

Amcng the older PWRs with normal yearly tot.ls for two-week ROs, some
nevertheless reported significantly higher than normal totals of LERs
for specific systems. The number of LERs in reactcr systems was
higher than normal aft Arkansas Nuclear One-|, Oconee-2 and =3, and
H.8. Robinson-2. The number for Zion-! was higher than normal

for radiation prctection systems. LERs for electric power systems
were higher than normal at Fort Calhoun, Oconee-| and -3, Prairie
Island=-1, and Turkey Point-3, The systems mentioned here, however,
did not contribute significantly to the total number of LERs,

since LERs from engineered safety features and reactor coolant
systems dominated the +wo-week ROs from older PWRs. As a result,
deviations from normal in the less often reported systems did not
have a significant impact on the total number of LERs for these
plants.
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(6)

(7)

o

The data show that newer PWRs, after they achieved commercial
operation, had significantiy higher LER submission rates for two-week
ROs than did older PWRs. The exception was Indian Point-3. As with
the older plants, engineered safety features and reactor coolant
systems were responsidble for a large fraction of the LERs.

With regard to 30-day ROs, there were no identifiable units. anong

the 29 older PWRs that deviated significantly from the average

totals for the three-year period. It is possible, however, to
Identify three separate subgroups among the units in this category.

A first subgroup includes seven units with an average reporting rate
of about twenty 30-day ROs for the three years. These were Oconee-2,
Point Beach-| and -2, Rancho Seco, San Oncfre-!, and Turkey Point=3
and -4. Another group had an average of about forty-five 30-day ROs
for the three years. The 10 units in this group were H.8. Robinson-2,
Haddam Neck, Indian Point-2, Maine Yankee, Oconee-| and =3, Prairie
Island-! and -2, R.E. Ginna, and Three Mile Island=-!. A third group
of 5 units with a normal reporting rate of about 70 for the three-year
period included Arkansas Nuclear One-|, Kewznee, Palisades, and
Surry=l and -2. Significant deviations from these groups occurred in

7 units with high reporting rates. These were Calvert Cllffs=l, D.C.
Cook-1, Fort Calhoun, Millstone-2, Yankee Rowe, and Zion-| and =2.

It is interesting to note that three of the five operating Combustion
Engineering reactors are in this category. These are Calvert Cliffs-|,
Fort Calhoun, and Millstone-2. In addition, this category includes
all three of the older PWRs having a power level of 1000 MWe or more.
These are D.C. Cock=l and Zion=1 and -2.

The data show *hat the one-year totals for *“hirty-day ROs in oider
PWRs were similar to the three-year totals in that definite subgroups
cen De identified. |In general, a unit that was in a low or higher
reporting subgroup in one year remained in The same subgroup in later
years. The exceptions were Yankee Rowe, which was in a higher re=-
porting subgroup in 1977, but in lower reporting subgroups in the
other two years, and Surry=-!| and -2, which ~ere in a lower reporting
subgroup during the first two years but in the higher subgroup in
1978, Several significant correlations were founa. Those units which
tended to remain in the lowest reporting subgroups nevertheless in-
creased their reporting rates for thirty-day ROs from year to year.
The sum of their thirty-day and two-week ROs, however, remained
essentially constant in time, since the two-week RO total steadily
decreased during the three-year period. Large units of 1000 MWe or
more reported higher numbers of 30-day ROs, except when the plant
factor for the year was low (less than one-third). Later Combustion
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: Engineering units (not including Maine Yankee) also submitted higher
numbers of LERs for thirty-day ROs, except when the plant availability
tactor was low (less than one-half).

: (3) Newer PWRs ropdr?ed thirty-day ROs at rates consistent with the higher
v reporting subgroups among older PWRs.

T

(10) The systems most responsible for the higher LER submission rates for
. thirty-day ROs in Combustion Engineering units were auxiliary process
i systems, electric power systems, instrumentation systems, and steam
and power conversion systems. These units usually deviated from

-

the normal reporting rate for these systems. |In large units the
systems involving a higher than normal number of thirty-day ROs were
auxiliary process systems, engineered safety features, instrumentation
systems, and radiation protection systems.

et §

(11) With regard to two-week ROs among the 22 older BWRs, eight units
! deviated from the normal reporting rate during the three-year period.
These were Dresden-2, Duane Arnold, E.!. Hatch-|, Fitzpatrick, and
Peach Bottom=2 and -3, with higher rates than normal and Dresden-|
and LaCrosse with lower rates than normal. The remaining units
reported an average rate of about twenty-four two-week ROs for the
three-year period. The rate remained constant at about eight per year.

(12) E.1. Hatch=| reported two-week ROs at a comparatively high rate fcr
each of the three years. The number of reports pertaining to nearly
every system deviated from normal repcrting rates for those systems.

(13) Duana Arnold reported two-week RQs at a comparatively high rate in

1876 and 1$77. The systems with higher than normal numbers cf
reports were related to electric power., For Fifzpatrick, the number
of two-week ROs for 1976 was high. This unit alsc had a high number
of ROs in instrumentation systems. For Peach Bottom-2 and -3, the
number of two-week RQOs for 1976 and 1977 was high. Unit 2 had an

! ahnormal ly high number of ROs for reactor coclant systems and steam

' and power conversion systems. Unit 3 reported a high numb2~ in

' engineered safety features and for other auxiliary systems. Oresden-3
reported a higher-than-normal number of LERs in 1977. Further, this
unit reported an abnormally high number of ROs in electric power
systems. Nine Mile Point-| repcrted higher-than-normal totals of
LERs concerning instrumentation systems. Quad Cities~| reported a

{ high incidence of two-week ROs in s eam and power conversion systems.
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(14) Among the three newer BWRs, only Browns Ferry-3 reported abnormally
high numbers of two-week ROs In reaztor systems after the unit began
commercial operation.

(15) Two 3WR units, Fitzpatrick and Brunswick=-1, repbrfed abnormally high
numbers of thirty-day ROs in nearly every system.

As an extension to the above, LERs pertaining to set point driff were
analyzed using as a data source the computer bank at the Nuclear Safety
Information Center (see Appendix D-|11). These analyses showed that there
was no significant deviation in the total annual LER submittal rate for
setpcint drift among older BWRs or among older PWRs. The average rate for
BWRs, however, was approximately five times as large as that for PWRs. Six
older PWRs reported rates higher than normal for the three-year period.
These were Zion-| and -2, Fort Calhoun, Millstone-2, Palisades, and
Kewanee. It is interesting to note that three of these are Combustion
Engineering units. Among newer PWRs, four units reported at high rates in
1978. These were J.M. Farley=l, Indian Point-3, North Anna-!, and Salem.
Three older BWRs reported set point drift even'ts at abnormally high rates
for the entire three-year period. These were Duane Arnold, Brunswick-2,
and Nine Miie Point-l. Six older BWRs reported at abnormally low rates.
Tnese were Big Rock Point, 8rowns Ferry -1, -2, and -3, LaCrosse, and
Monticel lo.

Commentary

This portion of the study has clearly demonstrated the potential usefulness
of statistical analyses in tne evaluation of LERs submitted by licensees.
Such analyses make it possible to distinguish deviations in the numbers of
LERs which would be expected on the basis of randonness from those that
almost certainly would not. The latter can be used as a3 means for the
identification of areas for possible further investigations. While the
deviations noted in this study do not necessarily imply safety-related
problems, they should nonetheless be pursued in order to determine the

true implications.

It would probably be desirable to computerize these analyses for automatic
processing of reports as they are'logged into the LER data base, Utiliza=-
tion of the data base in *his manner would make it possidble to detect
significant deviations from normal. Furtner, an automated system could be
programmed to obtain defail beyond the system level, in order to identify
reporting rate deviations for relevant subsystems and components.
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GROUP |: OQlder PWRs (commercial operat.on prior to 1976) Total = 29

Nuclear
Power Plant

Arxansas
Nuc!ear One=-|

Calvert Cliffs~|
0.C. Cook=-|
Fort Calhoun
H.B. Robinson=2
Haddam Neck
Indian Point=2
Kewanee

Maine Yankee
il lstone-2
Oconee=|
Oconee=2

Oconee=3

Pal isades

Table E-|

Reportable Occurrences

30 day

71
169

147

109
33
4l

57

47
18
42
21
41

64

2-week

17
35

20

21

_ 34

26
21
55

Number of Reportable Occurrence LERs from
Commercial Nuclear Power Plants (1376-1978)

Nuclear Reportable Qccurrences

Power Plant

Point Seach-|
Point Beach-2
Prairie Island-|
Prairie Island=-2
Rancho Seco

R.E. Ginia

San Onofre=|
Surry=|

Surry=2

Three Mile Island~|
Turkey Point=3
Turkey Point-4
Yankee Rowe

Zion |

Zion 2

Average

30-day  2-week
15 30
18 20
51 17
36 I8
17 40
44 24
19 I
79 19
71 8
4a 4
24 I
20 16
99 13

188 25

122 IS5

65.6 22.7




b~ - o PV S

Table €-1 Continued

GROUP |I: Newer PWRs (commercial operation after January |, 1976) Total = I3

Nuclear Reportable Occurrences Nuclear Reportabla Occurrences
Power Plant 30~-day 2=-week Power Plant 30-day T-week
Arkansas
Nuclear QOne=-2 21 7 Indian Point=3 85 15
Seaver Valley=-| 216 27 J.M. Farley~| 138 23
Calvert Cliffs=2 135 25 North Anna=| 98 29
Crystal River-3 154 32 St. Lucie-| 123 22
D.C. Cook-2 96 7 Salem=-| 118 68
Davis-3esse~| 220 32 Three Mile Island-2 42 17
Trojan 63 44
Average 116.5 26.8

E-10
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Table E-1 Continued

GROUP |ll: OQlder 3WRs (commercial cperation prior to 1976) Total = 22

Nuclear
Power Plant

8ig Rock Point
Browns Ferry-|
Browns Ferry=2
Brunswick=2
Cooper
Dresden-|
Oreaden-2
Dresden-3
Duane Arncld
£.1. Hatch=|

Fitzpatrick

Repor+able Occurrences Nuclear

30-day 2-week Power Plant

105 3L LaCrosse

55 26 Millstone-!

33 3. ] Monticel la
26k 34 Nine Mile Point=|
122 18 | 69$tér Creek~-|

70 10 Peach Bottom-2
153 18 Peach Bottom-3
109 29 Pilgrim=|
120 | 88 Quad Cities-|

94 162 Quad Cities=2
181 41 Vermont Yankee

Average
E-11

Reportable Occurrences

30-day 2-week
27 10
80 27
65 30
93 27
56 35
146 56
107 56
103 25
G4 31
75 14
25 18

102.0 38.

Y- e
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Table £~ Continued

GROUP 1V: Newer BW§s (commercial operation after January |, 1976) Total = 3

Nuclear Repor+able Occurrences
Power Plant 20-day 2-week
8rowns Ferry=3 58 12
Brunswick=-| 211 9
E.l. Hatch=-2 65 A
Average 1.3 1.0

E~12
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Table €-2

System Codes for LERs

System

Auxiliary Process Systems

Auxiliary Water Systems

Electric Power Systems

Engineered Safety Features

Fuel Storage and Handling Systems
Instrumentation and Control Systems

Other Auxiliary Systems

E~-I13

8.

0.

System

Other Major Sysf;ms

Radiation Protection Systems
Radiocactive Waste Management Systems
Reactor Systems

Reactor Coclant Systems

Steam and Power Conversion Systems

System Code Not Applicable




