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Dr. Eugene DeLoatch
Black Engineer of the Year Selection Committee
729 E. Pratt Street
Suite 504
Baltimore, Maryland 21202

Dear Dr. DeLoatch:

It is my distinct pleasure to recommend Lawrence G. Bell for the
1991 Black Engineer of the Year Award. As I read the description
of the type of person you are seeking to honor, role models,"

...

people who can excito both young people and professionals about
science and engineering," it was clear to me that Mr. Bell was
our outstanding candidate. During his tenure in my organization,
the Office for Analysis and Evaluation of Operational Data, Mr.
Bell has been best known for his benchmark review of " scram"
experience at commercial light water nuclear power plants. His
work has been a cornerstone in our efforts to understand this
important area of nuclear reactor safety. Prior to this
assignment, Mr. Bell also served with distinction in a safety
oversight role at the Three Mile Island nuclear station, where he
assisted in the engineering aspects of the cleanup efforts
following the accident of 1979.

Mr. Bell came to our organization early in its history and was
one of the original staff engineers charged with examining broad
trends in safety related experience at U.S. commercial nuclear
power plants. He developed the approach, methods, and tools for
analyzing the causes of rapid, unplanned reactor plant shutdowns
or " scrams." At that time this topic was gaining attention both
in the U.S. and internationally as an area where improved
performance was needed. This topic is particularly complex for
the U.S. since we have a variety of reactor designs that use
quite different plant protection systems and power production
systems. Finding common themes in the causes c' rams, and
potential improvements, was a significant technical challenge
which Mr. Bell met successfully. As a result of his technical
eminence in the field of analyzing those operating events at
nuclear power plants, Mr. Bell has also been active in
contributing to other major NFC programs to improve the safety of
nuclear power in our country.
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Mr. Bell's resume lists numerous other technical contributions to
the work cf the U.S. Nuclear Regulatory Commission and the Atomic
Energy Commission. He has compiled a record of achievement in
the field of nuclear safety. From my personal experience, I know
Mr. Bell to be a conscientious, dedicated professional and a
person who can be counted on to work toward the goals set for the
country. In summary, I feel Mr. Bell exemplifies the type of
successful, self-mado engineer whose career can inspire others to
enter technical fields. Although my recommendation focuses
primarily on his major technical achievements, he is an all-
around outstanding individual and truly merits my highest
recommendation for this award.

Sincerely,

h
Edwar'd't. Jordan, Director
Office for Analysis and

Evaluation of Operational Data

..
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RESUME

Lawrence G. Bell

Experienet

1984 Present
U. S. Nuclear Regulatory Commission
Washington D.C.

Selected for Office for Analysis and Evaluation of Operational Data (AEOD), Division of Safety
Programs, Trends and Patterns Branch. Lead engineer in the analysis of industry reactor scram
experience. Perform as technical monitor for programs being conducted by AEOD under contract
with the Idaho National Engineering Laboratory (INEL). Responsible for review and evaluation
of nuclear power plant operating data, industry reports, specific utility reports, and event reports
to identify safety issues. Conduct independent technical discussions with industry groups, other
NRC offices, nuclear plant staff, and equipment vendors. Review foreign reactor experience in
areas of expertise. Completed publication of " Operating Experience Feedback Report Progress

'

in Scram Reduction" and Addendum Prepared and presented a paper at the American Nuclear
Society (ANS) summer meeting in Atlanta Ga. in June 1989 on " Unplanned Reactor Scrams."
Performed an analysis of nuclear power plant component failures in support of a Commission
rulemaking on maintenance. Conducted investigations of component reliability and maintenance
at plant sites.

1980 1984
U. S. Nuclear Regulatory Commission
Washington D.C.

Assigned to the Three hiile Island (Thil) Program Office in Washington. Responsible for
technical monitoring and review of waste generation rates at the Thil site, decontamination
methods, waste packaging, waste processing, and waste disposal methods. Prepared agency
responses to questions relating to Thil accident from the U. S. Congress, States, and aners.
Interacted with representatives from government agencies and the nuclear industry in matters
related to Thil activities. U.S. NRC representative in the plant's control room to monitor the
release of radioactive noble gases from the reactor's containment building to assure that regulatory
limits were not exceeded.

1979 1980
U. S. Nuclear Regulatory Commission
Washington D.C.

Assigned to the Three hiile Island (Thil) Technical Support Staff on the Thil site. Responsible
for on site technical evaluations of liquid, gaseous, and solid radioactive waste treatment systems.
With utility staff developed design criteria for new radioactive waste treatment systems. Provided
technical evaluations of the utility operating procedures for the systerns installed. Participated in
the reviews and evaluations of the design criteria used in the final design of the liquid radioactive
waste treatment system known as EPICOR.!!. Thi? system was used to process radioactive water
generated as a result of the h1 arch 28,1979 accident at Thil. Reviewed the progress of all new
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Resume. L.awrence G. Bell

Experience (Continued 2;

| tadioactive waste treatment systems and on site waste storage facilities from the design phase
through construction and operation. Participated in the preparation of the EnvironmentalImpact
Statements written to address the impact of processing post accident radioactive water at TMI.
Provided guidance on design criteria for a new nuclear sampling system installed to gather data
for both liquid and gaseous radioactive levels in tanks and buildings at the plant. Participated>

in an ongoing program to identify radioactive gas leaks in various plant systems. hiaintained up-
to date information on all waste management activities, i.e., waste inventories, waste water
movements, and radioactive waste system status changes.

1975 1979
U. S. Nuclear Regulatory Commission
Washington D. C.

Performed technical review of commercial nuclear power reactor radioactive waste treatment
systems. Prepared the radioactive waste treatment system section of Environmental Statements
and Safety Evaluation Reports. Reviewed and evaluated licensing topical reports, prepared and
provided technicalinputs related to radioactive waste treatment system problems, and participated
in the development of criteria governing radioactive waste treatment systems. Cognizant engineer
for computer programs used to calculate radioactive release source terms (industry defines source
term as expected amount of a radioactive isotope) for use in the licensing process. Participated
in the development of parameters used to calculate radioactive release source terms for both
Pressurized Water Reactors (PWR) and Boiling Water Reactors (BWR), Provided technicalinput
for the in Plant hicasurement Program. This program was an NRC sponsored effort to measure
radioactive releases via liquid and gaseous release points from operating reactors. Revised and
re wrote the BWR Gaseous Code. This program was used in the licensing process to calculate
predicted releases of radioactive materials to the environment via gaseous releases. hiaintained
up to date information on all solidification methods and radioactive monitoring systems.
Participated in preparation of Appendix 1 (NRC Regulations) radiological technical specifications.

1972 1975
U.S. Atomic Energy Commission
Washington D.C.

Responsible for tracking relcam of radioauiva materials to the erwironment via liquid, gaseous,
and solid sources for all U.S. commercial nuclear power reactors. hiaintained computer programs
for processing radioactive effluent data from all commercial U.S. nuclear power plants. Reviewed
AEC special monitoring programs, and evaluated the results of actual power plant radioactive
releaset Participated in the development of an improvement program for handling radioactive
effluent data, and a verification program used to calibrate actual release data. Supported the
Office of Regulatory Operations efforts to evaluate radioactive waste treatment systems.
Evaluated, processed and published operating data received from licensed nuclear power reactors.

- Prepared routine and special reports, and made recommendations related to data collection
changes. Assisted in the development of computer programs to process and retrieve operating
data.

:

| 2
|
|

|
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Resume 1.awrence G. Bell
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Emerience (Continued):

| 1971 1972
U.S. Atomic Energy Commission
Idaho Operations Office

<

Worked in support of maintenance and high level radioactive waste solidification processes at the
Idaho Chemical Processing Plant. Reviewed and analyzed radioactive efnuent releases from
Chemical Processing Plant for compliance with operating controllimits. Interfaced with operating
personnel to evaluate causes of any abnormal releases of radioactive materials to the erwironment.
Followed the progress of aethities related to high level radioactive waste treatment programs.
Provided assistance in determining where improvements in efauent controls were possible. ,

1970 1971
U.S. Atomic Energy Commission
Idaho Operations Office

Technical review of process control computer applications at the National Reactor Test Site
(NRTS), Idaho Falls Idaho. Supported programs to assure that main. frame (IBM 360) computer
services were maintained at a high level for all users on the Reactor Test Site. Followed programs
and work at the Hot Cells facilities. Followed progress of work related to instrument
development.

1962 1966

U. S. Navy

Initial duty aboard a destroyer. In 1963 selected for submarine school. Assigned to USS
Stonewall Jackson. Responsible for supervising operation and maintenance of the Main Hydraulic
System, Carbon Dioxide Scrubber Syste.n, High Pressure Air System, and Oxygen Generators.

Educatiom

Savannah State College
B.S. Electronic Technology,1970

The Catholic University Of America
B.S. Engineering,1978
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Lawrence G. Bell
"

JOB DESCRIPTION

Mr. Bell assists in the development, coordination, and implementation of
operational data program development activities, particularly with regard to
the analysis and evaluation of trends and patterns in operational experience.
This activity is part of an integrated national program for the systematic
collection, analysis, and feedback of operating experience.

His duties include the following:

Analyses and evaluations of operational data and information particularly with
regard to trends and patterns considerations.

Identification of the need for and assistance in the development of
computer-based systems for the collection, handling, screening, analysis,'

evaluation, and dissemination of operational experience data.

Development or coordination of new dat:, gathering methods or reporting require-
ments in order to perform required analyses and identification of actions to
improve the present reporting, analysis, dissemination, and feedback of
operating experience.

Identification of improvements based upon the results of evaluations, and
planning methods for providing feedback to licensing office and dissemination
to licensees, industry, and the public.

Preparation of reports dealing with complete evaluations and, based upon the
information presented, development of conclusions and identification of needed
action.

Moritoring and cooreination of the activities of NRC offices including program
support contracts and work orders, in order to promote efficiency, assure
communication, and minimize unrecognized duplication.

Reviewing the-adequacy of program office and industry responses to operating
experience and, based upon an assessment of the planned action and its state of
implementation, developing an AE00 action plan.

Interfacing with other NRC groups involved with the collection, analysis, and
dissemination of operating experience data and assuring the proper coordination
and interfacing among NRC offices and between the NRC and outside organizations.

Assisting the of fice management in the preparation of presentations, special
studies, reports and testimony as may be necessary.-

Acting as office representative to, and at times leader, of working groups, to
study office and agency problems related to operational data.

Developing work scope, milestones, reporting requirements for work to be
performed by contractors.

- . - - - -- - . - - - - - - - - - ._ . . ,-
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Scram experience at U.S. nuclear power plants i

'

by Lawrence G. Dell

The U 5 nuc! car power mdustry's un. NURLO 1275 Vol $. " Operating LU dustry improsement in unplanned scram
planned scram rate has trended down m perience feedback Report-Progress in *Aperience from 1484 through 1987 was
1968 sompared to 1987, in contrast with Scram Reduction.' March 1989, pro- frnen by the improsed performance at
cather part most of thn reduction was udes an anahm of the causes and actio mature planto The 1968 analpis mdi-
the result of improsed performance at stics underkmg thew trcnds it aho dis- cates that the learning curse of new
new plants (those with leu than two cusses the mdiuJual nuclear steam sup- plants bec NURLO.1 *f, Vol 1) had a
scars of bcensed operation), with a ph sptem (N5SS) owners' group scram major ef fect on the conunued low crmg of
number of these planti achicung a scram reduction programt the industry oserall scram rate. We ed
rate reduction from a telathek high sect that future reduction williatgeh de-
salue le g greater than 3 0 wrarm per The results pend on further efforts at mature plants
lluu critical houn) Our anahm, documented in NURLO. h implement scram reduction lewont

A reuew of scram data for mature 1273, Vol. 3. mdicatcs that the os erall in- 'he 1958 scrum esperience at mature
plants (those that hase completed two
y ars of licensed operation) res caled that
these plants e sperienced sigmficant Scrams por 1000 Critical Hours
wram reductmns m 19'M Some of these 1

plants operated durmg 195N without an)
unplanned wrams The resuhs of a re.
ucu of the most recent two quarters of [asailabic wram data (fourth quarter of g g .; N%
1988 and the first quarter of 19591 mde. p

cate that the industr) wram rate may be k. s
leselmg off. Scram reduction efforts bs (Eik .tr. SUPPORT SYSTEMS
owrieri groups and mdiudual operatmg g,s .nnggg(gijm ,_

i '%plants should be contmued, with a goal ggggn:;.gigg,ggt .

of further improsements through enerie :nnn:nn""""":11tn:.nF

R.Mijii NSSS SYSTEMS In;:..actiutiet

h M f

OA 9(!!!!:$$;}; (($"kx#
The reduction m unplanned reacto' "'*"* " ",n u n n n;u ;X>>%%:, $

g ;gj9.>>yinsy $ g,j.dmiliH:
wram rate from 1984 through l988 repre. m;-

$i>>
X x.v$${|

wnts a significant xhiesement by the >>
;:9%X ; v. >%j;gggI+C:b4 ~~~~

oy !%jj,:j? MIS $$$>!Ifiv> E;j;j+$$hww$bM;"j! EstimateU.S nuclear mdustro Plant speo6c. '
.

v$v group, and .ndustremidt mitia-ow ner
mes are to be commended ::,; :: POWER CONVERSION SYSTEMS

' *

!!$!!!!!f:!!!h!!!!!!!!!!f~

) ;cchaccN;cp2defjd&&)ccc[+cN&ccc.d?.w1 a rtnte n twil n a nusicar engineer m the
t u nas and ramins suunn , nn mon of 1985

'

1986 1987 1988 1989
saen Procrams orru tor Anah m ana
i s altaailofi 16) r ipClaile 8thd hata i Ak Otsi, al

" 3 ***ihe j' % Nuth af Rt gulalon Cemiumsort ""[
lhn arm w n adapted f rom a p.yrt prewnted
.o the P/W AM Annual staime hvid m At- Fig i U S industry scram improvement-matute plants (areas shown represent contribution
tania. Ga , in June by eacn sys'em type)
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h9 2 U S LWR unplanned scram trend 69 3 be* p ant veianned svam trend N4 Mata'e : art vvaved S:'a'n t eno
(f crams get iXio enhca; hov's) ea'm per !MC cmcat hours) wamt, per M c% cal hNes)

| |
1 1

'

pbna ro s a.cd mntmus J impros emenh % s cral of thoc plants as hin ed a up u stmehous ;n- d \$W drmc the
|

s .

'
f ant mi, ms op- mhca"t rvJuchon m their w ram rate Jo hne mn -J ust rs s ram rate Inin %%\ c ! . dance of l

, ,iatn,n i, , fic 11 l uflhs t empt m ( t r.im a h l.ms n h:gh salus te p , gr, A t |M the h J . in of r c a. t. it p r, % s hon
| mcni m N arca ptcw nh a wmhtant ihan 1 0 w r am ps t latl stithal hoursi miem ( Rh: sucJ w rams at pbnh

t haneryc n mc mJusin Imhal 19W o A brn porhon of the mer.ill mdustn re- with GE-do W.! \\Sk w as the nut
|' Om.ncs mhte a lescimg m the matute du,non m im A mmed f rom thn upmfwant s eutor to tN Jcchne in
i pi mi wram rate at about o a w rams per mura fneh I drpLns the wram rate 19w the imr'med ps riormance of the
|

'

h e n i cruis m N iu n trend for t, w punh m er the last in c main hedw A ' .aJ mam turbme micms
j uan at pLnh w ori ( l Js yncd MW s om

1989 0512 310S I h6 humN r of unplanncd w ram, at Nned with tht mrail improu ms nt m
A somparron of all quark th wram mature punk m the population dechns d performan,e e ( Od.ugned \ % in |

rates for mah,rc planh from Una to 10% from ."6 in 19e to :31 m 19%a nei te. 3iclJ a siendwet reduchon in the uto
I1g show s that m a pnen star, the first quar- duction of 45 wrams plant with NSSSs planncJ wram raw

'| h r f ate tens to approumate the annual deugned bs Combustmn Engineering.i

w ram rat, let that scar ishk I presenh ins :(11 1 and G6 neral Llestrie Com. west >ngneuse osss piants
ihe tcWh W thn wmparnon pans (Gl I togethcr accounted for most in (Yu. rm O, rbnis with M eshnp!

, ihn cortcunon prosides the capabihty of the redut tion froth 1%7 to 19w house Lle t.t he Cor poration-A u g ned
'

to proicci that the rate for mature planh Figure J dnplap the general down- NSSSs wcre roponsible for m percent of
mas lesel ori or esen increase shghtly ward trend m the scram rate for mature all crihcal houn lopped M the inJustry
from 19% to IW9 Th6 n only a projec- plank Dunng JW. the scram rate for and $2 pc ant or all unplanned wramt
tion Industn scram csperience during all mature plants (plants that operated There ..us a small reduchon in this

| the remainder of calendar lWO could for all or part of 196 as mature plants) group 3 rate (due romartly to an increase
| offset the rah obsened dunng the first w.n H N wrams per |(NNI crithal hours m the numNr ot crmcal hount from
| | | quaiter. und peld an annual rate that n The contribution from 10 plants that 19%7 to IVw- from 0 49 to 0 45 scrams
I leu than iSc IM rate ( Additional data achiesed matuna in 194 kept the oser- per luH enocal houn

'

re6. nth it., o t-d mdwate that the wram all rate shghth ch s ated During 10w. In poor u Jh r Jushons in wann no,

| | raic for mature plants for the fint half of these planh had 31 wrams (14 percent of hated bs the mam fecdwaier sptem at
lY w n o 45 pcf 10ial crm(al hours i the total wram couri for mature planta these pLnh tuJ been the leading source

w oh an .ncrape rate of I 01 wrams per el wram rsA non in 19W the m.un
1968 ogenence la H s nucal boun feeJwater miem contribuhon to the rate

u lhe oscrall U1 hght water reactor At sarious poinh in Ume, tha dechn- increased The small dechne in the oser.
1 unplanned uram rate dechned b) 39 per- mg rate can be traced to impros ements in all 19M rate for this group of mature

j (cnt betwecn 1987 and IN (from 0 71 the performance of rnature punts of a plana can N anreuted to a pencral re-
to 0 43 wtams per 100 cntical hours) particular NSSS deugn. In 1985 and duction acrou a:i splems (with the nota.'

i hgure 2 illustrates the trend at all U.S. In7. the improsed performance of the ble esception of main feedwater) and an
; LWRs for the Ineqcar penod starting main feedwater ostem at plants with increase m the number of critical houn

woh tha showing the coninbution f rom for thoc re s Jurmg that > car Thei

i

both manual and automahe wrams. rates for mature punts udh W esung-
, in IM. a total of 286 unplanned house.desicned NSSSs as a funct on of
I wrams oecurred at U S LWRs, a net re. TABLE 1 inihahng shtem are shown m Table 11.

dumon of 14 wrams from the 410 in &Am m ier @ AwnR m
19 0 New piants espenenced 90 fewer Aural R Art s mn NI A rt si pt u rs GE plants j

N " ^ * N R i * ' "' I N ' " " Uunrbnned vrams than the comparabh \lature pM wuh GE deugneJ
dehned poputanon m IC T he redue. ~~' - ~ ~ ~ ~ ~ ~ ~ ~ ~ ' " ~ ~ NSW esperwMd a ymfream redue- I

hon m thn number at new pLnb can be nu a w w me su bon m unpbnn; wram r.ue from IC
attnbuted to the smaller nu mbe r of to 1%-Ow n f rom o (4 to 0 39 scrams
pbnh that Wned up m 1% and a large $$h" |[ [] [[[ [N [N [$. per lip H ct M haur- lhis improse-
imrr~ m m .a a numoer'f-onain.n mc m in p a m n osong e - ur e

| stalled up in IV'67 * * W e t#W can bc attrihded to Ine p!Jnh thjt oper+

| ,
| .m - _
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operations-scram rates
,, ,

|
7 ABLE 11 ated m both IC and 19% and open.

. Isiti s tim M sie sis s r \1 sit ut Pt Asis winit M i slist.not si N%Ss eneed no w rams m low Tha resulted m
=m===y. - . - . . - .- . - ,,y, ,

scrams per l NO Cnutil Hows \ total of 12 of the S plants m ihn !

5,uems 1%4 1985 1956 1 91i1 19tt 1959* group that operatcd in IN csperierned f
a reduction in scram rate Durine tha I

SWn f erda uer 0 34 O tt 0 21 0 10 0 14 0 19 scar, the feedwater sutem contht ution
mes a r boiecute 0 16 0 14 0 13 0 09 0.10 ON 'lto the scram tate at I ants with GE de-
Deurical DatnNunn 0 16 0 16 0 10 0 05 0N O 01 ugned NSSSS expenenced the first ugnif-

icant reduction since 1964 The main tur- IMun Twtune 0 11 0.05 0 12 0.10 0 06 0 09

Wn Ocnernor 00s 0 05 0 02 0 04 0 02 0 03

Cor vol Ral Dme 0 02 0 06 0 05 0 04 DN 0.03 bine sptem and RPS contributions to the {
oserall scram rate base remamed euen- 1

Omer 0 02 ON 0 05 c0 01 0 02 0 01 '

Reom Cuoiant 0 06 0 03 <0 01 0 03 0.01 0 03 taall) constant since 1956. The decrease <

W nSicam 0 03 0 02 0.03 0.03 0.02 0 01 in the oserall scram rate in 1988 at thn
I k0 04 0.04 0 02 0 01 0 01 0 03 group of plants resulted from a large re-

C_ond.e.m._eie, . . _ _ _ . _ _

0Fvitquanceor1989. by equipment fadures
The scram rates for mature plants with |

T ABLE 111 GE Jeugned NSS$$ as a functmn of mi-

Istila rim SWit sts AT M ATt kt PL Anis willi GE N%Ss hating sptem are show n m Table 111.

Scrams pr i Oro cnocal Houn C E plants
1984 1985 1986 tw? 1988 1989* \tature plants with C E deugned

L ea
._ _ _ . _ _

_ . ~ . _

Main Feed.aier 0 11 0 10 0 12 0.13 0 06 0 02 reduction of 30 unplanned scramst n the q
%n TurNric 0 13 0 13 0 09 0 08 0.08 Om number of unplanned serams from IW7 .

kr5 0 12 0 17 0 07 0.07 0.06 0 01 to 1988. This corresponds to a reduction
Main Sieam 0.13 0 07 0 06 C 05 0 02 0 09 in the rate from 0.67 to 0 28 serams per
Decint Datnbunan 0 05 0 10 0 07 0 05 0 02 0m trWK1 critical hours. Most of thn reduction
Cureniais 0 01 0 07 0 09 0N O 03 0.02 can be aWuted m decreases m mam
Other 0 05 0 03 0.05 0 03 0 02 0.02 initiated b) secondar) ude sptems- g
hn Generaior c0 01 0 05 0 02 0 06 0.01 0 00

Reimr Reevculaum 0 04 0 03 0 03 0 01 0 02 0 00 primaril) the mam feedwater. mam tur-

Conoot RN Dme 0 02 0 04 0 03 0 01 0 01 0 02 Dine, and ma n generator splemt
The main feedwater sptemi contribu-

-

tion to the oserall scram rate for thn*F vii yoatier of l9 9
group of plants decimed bs about Ni pet.
cent in 195%--from an esuntiall). son.

TAllLE IV stant rate of 0 22 scrams per luulentical
Isitiatiw Surt sts At M Awal. PLwis witit C E NSSSs hours to 0 09 scrams per luxi enocal

* hourt The contribution from mam tur-
Scrams pr 1000 Cnutil Hours bine sptem-initiated scrams aseraged

~ systems
1964 1985 1986 1987 1988 1989' O 09 scrams per 10i10 critical hours from

1985 through 1987, and then dropped to

Man Feed uct 0 23 0 23 0.18 032 0 09 0 05 rero in 1988. The reductions m the scram
hnTwbme. 0 07 0 09 0.08 0.11 0,00 0 05 rates for plams w ith C E deufned
Decinc al Datnbunon 0 09 0 05 0 11 0 07 0 03 0.05 NSSSs, especiall> those for 198S. can be
Connot Ral Dme 0 13 0 15 0 03 0 02 OM 0.00 attributed to a reduction m the number
Reactor hotecuon 0 13 0 05 0 05 0.05 0 03 0.14 of scrams due to equipment laduret
Reuwt Cuolant OW 0 08 0 08 0 04 0 02 0.00 The rates for mature plants with C E-
&n cent raior 0 00 0 08 0 05 0 07 0 04 0 00 deugned NSSSs as a function of initiatinF
mn sicam 0 05 0 06 ON 0 02 0 01 0 00

splem are shown in Table IS .
Conderunie 0 00 0 02 0.07 ON 0 02 0 00

0.05 0 02 0 01 0.04 0.01 0 00
O_ther B&W plants.-.._.-

in 1988.14 unplanned scrams occurred
*F vu quaner of 1989 at mature plants with llabeock & Wdcos

Companmieugned NSSSt Nine of these
'

TABLE \, were initiated bs the mam feedwater sys-
INiin A1tw Sult us A1 M Att'RL PL ANTS wini BAW NS%s tem in 1988, th'e main feedwater sptem

~ continued to be the most significant
Saams pr 1000 Cnsal Hours scram initialmg sptem at this group of

$> siemi 1954 1985 1986 1981 1988 1989' plants The main feedwater sptem's con-
tribution to the rate has decimed from a

hn F r ed. ner 0 19 042 0 14 0 14 0.14 0 04 maumum of 0.42 scrams per IRK)cnheal
En Turbme DN 0.17 0.08 0 02 O D4 0.17 hours m 1985 to an approumately con.
Reecwr hotecimn 00s 0 07 0 05 ON 0 00 0.08 tant rate of 014 scrams per laticritical
l lecun al DatnNuon ON 0 12 0 05 DN 0 02 0 17 houn unce m W meran Me W h
CoMensste 0 02 0 00 0 08 0 02 0 02 0 00

poup of plants dechned from 0 33 to
htm Genemne 0 02 0 02 0 02 0.02 0 00 0 08 0 2? wrann per Hski cnucal hours from
Convol kod Dme 0 00 0 02 0 00 0 02 0 02 0 08

Wn Mcam 0 02 0 02 0 00 0 02 0 00 0 00 l*7 W N
Other 6 00 0 00 0 00 0 02 0 00 00: The rates for mature plants w ith

~ ~ ~ ~ ~- BAW deugned NSSSs as a function of
mitutme miem are shown in Table E*f iru unner or 19a9
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At Tihange t in Deigium fast Februay. the Vinqone agency performed the first use of an uttrasonic technique for weld inspection of an austenitic
j

stainless steel main coolant pump. Photo at lett shows the mechawed inspecton of the pump dowl upper weld. using a focused beam ultrasonic j
.

teansducer Photo at oght shows Vingotte inspectors in the controlled area ed T.nange t crerahng tne equipment s cata acautsition and process-'

ing systemi
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ABSTRACT

The U.S. Nuclear Regulatory Commission's (NRC) Office for Analysis and Evaluation of
Operational Data (AEOD) cvaluated U.S. Light Water Reactor (LWR) unplanned reactor scram
expenence in light of ongoing industry scram reduction programs in NUREO 1275. Vol. 5. *Ihe
purpose of this work which covered the years 1984 through 1987 was to provide feedback to in-
dustry, the NRC staff, and the public regarding the trends in unplanned scrams at U.S. commer-
cial power reactors. A primary objective of AEOD's analysis was to determine the major sources
of unplanned scrams for die rnost recent data and to determine whether the scram reduction
progt ..s suppor'.ed by various nuclear steam supply system (NSS$) owners groups were ad-
dressing tae proper areas for future scram reduction.1his addendum updates that work through
March 1989.
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Nuclear Plants Reduce Arkansas one
Scram Rate NRC Says and Zion p

ATLANTA-The U.S. Nc7 owerlrMMaletting its7:$e
,

ating act together by greatly reducing the number of unplanned" IO {8'8f
scrams at its reactors, a Nuclear Regulatory Commission engineer y
said on Tuesday, . Tong ( ~ r typesfombustion Engigeoting g R gredand Genera'i Ejecf . tal e enjoyed the greatest success Ina 3 foireducing their frequency @o< r suce nascrams over the past year, Mature ,

* Westinghouse reac,)gs er counted for the most scrams, the offi g
. l*e regarding nucleet reec.

oc' t* ductions over the
, . s fegYears perhaps non,e le g*clal said. eY BILL RANK.IN ,

more favorable than that of theNuclear reactor scramt or trips, designs with main turbine system Arkansas Nuclear One plant and
have long been enatheme to t,he problems reduced its turbine- the Zlon generating station in th
utility industry, They put in- Initiated scram rate to zero and linois, plant managers told the
creased stress on plant equip- fitte noter 1999 data revfp American Nuclear Society's en-
ment, challenge safety systems resumption of turbine imtiatea nual meeting here,
and reduce plant availability. But scramt 4p m ' QMpit 2 of the Arkansas Nwover the past few years, the nu- "Eprevious years, reductions in Y,81ymoga rettclear industry has mr Je signifb initiated by or bustio

ai ri ant located on theprogress in scrame rqKNc ,. , scramsf65dwater sy tem atest ng%. $cant e,

tion," lawrence Bell, an'NRd noA M6ouse plants w6re the leading s or in Run vme.
since ning of mer-clear enineer, told the American cause of improvemente.But in clei operation in earty 1980,Nuclear Society's annual meeting 1988, the main feedwater sys- Unit 2 hee reduced its scremehere. The overall scram rate for tem's contribution to the scram from a hlgh of 28 tn 1981 toluet

mature plants, he said, declined rate increased Bell said. Nonethe, two last year, said Curtle Tayloe
frorn 0.83 to 0.39 scrams per less, Westinghouse's scram rate of Arkansas Power & Ught Co.
1.000 critical hours from January declined slightly last year from t$e abi1984 to December of last year. 0.49 trips per 1,000 critical hours b[ ant's operating personnel (by

ltin f the
in the past year alone, the over- in 1987 to 0.45 trips in 1988, he ralaing pay), upgreding operet.

p
all U.S. light water reactor un- said. Ing and maintenance proco-planned scram rate has been cut The small decrease in the over- dures * at reduced human error,by 39 percent, Bell said. Some all 1988 rate can be attnbuted "to modifying the plant's low.
plants, for example, operated dur- a general reduction across all sys. pow *e f**dwater control system
ing 1988 with no unplanned tems (with the notable exception and control element ass +mtdy
scrams. All told, last year there of n ein feedwater) and an in- control sydom and groady b
were 288 unplanned scrams at creast in th number of critical [nn"cU.S. light water , reactors. This hours t >r these plans during that The Zion plant, which con-

ra e

represents a net industry reduc. year," loll said. alsts of two Westinghouse four-tion of 144 scrams from the 430 Mature General Electric nuclear loop pressurlied water reactors,that occurred in 1987, he added. plants e ijoyed a significant reduc. suffered 86 reactor trips fromPlants with nuclear steam sup' tion in unplanned scrams from the time it entered commerctalply systems designed by Combus- 0.54 per 1,000 critical hours in operation in mid 1973 until
tion Engineering and General Elec- 1987 to only 0.39 in 1988. The 1984, Commonwealth Edlaon
tric accounted for most of the re* improvement in performance last Co. fant. superintendent Wil-duction in reactor trips from 1987 year is largely attributable to five

$*u$)p[e et Zion in all, Unit i
h' he mn g;B987 rw.to 1988, Bell seid. plants that collectively suffered tot tWestinghouse designed reac. 20 serams in 1987 but none at all went one year and nine monthstors accounted for the lion's share last year, the NRC official repor- and Unit 2 moMthan two yeeceof last year's unplanned scrams- ted. The five p! ants were: Dresden .Athout a rsector trip, he ssid.In 1988, Westinghouse reactors 2, Fitzpatrick, LaSahe 1. Oyster . SorWof the major modifica-

with two years of operating expe- Creek, Susevehanna 2. ., w tions which were mode to Zion
rience were responsible for 40 "During this year, the feed. In the first five years of opere-
percent of all critical hours logged water system contribution to the d '" * *'' ** O'" '' **0'
by the bdustry and 52 percent of ' scram rate at plants with GE- Nrth**M*P m'

'
all unplanned scrams. he said, designed nuclear steam supply mo

portarit was the main food <Twbine electrohydraulic control systems experienced the first sig* water reguletlng Was valves(EHC) subsystem problems con- nificant reduction since 1984," were added to R1i startup,tinued to be the primary cause of Bell said. The main turbine and "This changed se ups from*industry scrams, Bell said: reactor protection system contrl. something which was a hit and"Slightly more than half of all butions to GE scram rates have miss process to something that
equipment f ailures for the main remained relatively constant since i'ts achievable," he said. Also,turbine the' resulted in en unplan- 1986. What has been greatly re- '** **I"'*"*"** ''

ned scram came ,from within the duced in the last year is the num. "]he prov
iP
)f us ta rt wasEHC sub system, in 1988, onlY ber of scroms caused by equip * day before," -8/tt MNx/None of the three nuclear reactor ment f ailures, he noted, ,

p. .
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APSTRACT
l

This report documents the results of a trends and patterns analysis of
unplanned reactor scrams at commercial ll.S. nuclear power reactors from ,

January 1,1984 to January 1,1988. Major objectives of this report
prepared by the Nuclear Regulatory Comission's (NRC's) Office for
Analysis and Evaluation of Operational Data (AE00) are to: (1) provide
feedback of operational experience regardino reactor scram trends
in support of the Comission's Strategic Goals, (?) examine the causes of
unplanned scrams, and (3) examine the relationship between the causes of
unplanned scrams and industry initiatives undertaken to reduce the freauency ,

of unplanned scrams, especially with a view to the potentiel for future scram
rate reduction.
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August 25, 1989

Mr . Lawrence Bell
U.S. Nuclear Regulatory Commission
MNBB, Room 4215
Washington, D.C. 20555

Dear Mr. Bell,

As the summer slips by and we begin to focus on the new school year,
I want to personally thank you Cor your contribution to the success
of the Resource Bank. To date the Bank has served over 52,000
students in the Montgomery County school system. Each one of these
students has had direct contact with a volunteer from the community.

I am proud to report the large-scale involvement by so many pupils.
Yet what is most gratifying is the feedback I have received
concerning the number of students whose lives you have touched,
stimulating their imagination and inspiring them to explore new
horizons.

By taking time from your busy schedule, you have shown our students
that they are important and that you value them.. You help them
understand that work can be challenging, exciting, and also fun.
Could we ask for more sincere and dedicated role models?
I salute you, the very best resource we have to enrich the
educational environment for all children. It is with great pleasure
and much appreciation that I thank you for the countless hours you
have given students and teachers. I hope you have found your
experience gratifying and that you will choose to continue in the
future.

Enclosed you will find two new publications, one for teachers and
one for speakers, that we will be circulating in the fall. We look.
forward to working with you again this school year.

Sincerely yours,

Y$@
Judith'Hessitte
Coordinator
Connection Resource Bank

JH:nb
/

Enclosures

Montgomery County Public Schools
0$1 Great idis Road, Room 11
Rockulle, Maryland 20850
(301) 279-3929
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U. 5. NUCLEAR REGULATORY COMMI55 ION

CITATION

THIS AWARD IS PRESENTED TO LAWRENCE BELL IN RECOGNITION OF HIS VALUABLE
CONTRIBUTION HE MADE TO THE TMI-2 CLEAN UP PROGRAM IN THE AREA 0F WASTE

_

MANAGEMENT AND PARTICULARLY WITH REGARD TO EFFLUENT FILTRATION AND EFFLUENT
MONITORING SYSTEMS. HE WAS ONE OF THE PRINCIPAL AUTHORS OF NUREG'S-0591
AND 0662. HIS EFFORTS IN THE TMI-2 CLEAN UP PROGRAM REFLECT HIGHLY ON HIS
HIS DEDICATION TO THE COMPLETION OF A DIFFICULT TASK AND ARE A CREDIT TO

THE NRC.

.. .
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The Counci:. of Engineering Deans of the

Historically Black Collages and Universities
_

November 1,1990

Dr. Wscar }{arris
Tsategee Universsiv,
Chairperson

Dear Friend:

Dr. Adeyinka Adeyiga Now is the absolute best time to nominate incividuals for
//ampton Universary the Fifth Annual Black Engineer of the Year Awards

Conference. This conference has built a strong national
reputation as a quality program serving as encouragement

Dr. agene DeLoatch to young people in their pursuit of technically related
professional careers.

Aforgan 5: ale University

We feel strongly that this year's program will have the
Dr liarold L Startin,Sr. greatest impact yett WJZ TV, part of the media giant
Norra Carolina A&T- Group W Broadcasting, will produce, televise, and
Universary syndicate the 1991 Black Engineer of the Year Awards

program. At no other time in history has a major
commercial television station stood so solidly behind this

Dr. V.T.51ontgomery 9'
Southern Universary

Since we are expecting record numbers of nominations,
now is the time to Select your candidates. The earlier we

Dr. 5f arshall Uron have your nominations, the more time we will have to
l'rairie Ucwad3Iuniversary review the package. You will also want to determine your

participation level now. Preferred job fair locations will be
at a premium. Banquet seating, too,is expected to go

Dr. Decatur Rogers fast You can lock in your preference by returning your
annesseestate universtrv sponsorship form todayl

This is sure to be 1991's most important event for
Dr. 51. Lucius Walker Jr. engineers. I urge you to participato and showcase the
Ilowara Universtry contnoutions of those outstanding Amencans.

Sincerely,

Dr. Karem Cheti g
Florsaa A&bt University

. m 14j{ 3

/ '

Dr. Eugene DeLoatch
Dean of Engineenng, Morgan State Universm/;

~'9 E. Dratt Street Suite St Baltimore. MD - 21202 0 01)244 7101
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1991 Black Engineer of the Year Awards

Recogncing and Re: carding America's Success |ul Black Engineers, Scientists. and Technology Leaders.

BLACK ENGINEER OF Tile Student Leadership: An undergraduate Curriculum Vitae and Resume
YEAR AWARDCLASSIFICATIONS or graduate student wno has demonstrated

leadership in engmeenng througn personal This is necessary because they show the-
Black Engineer of the Year Award: The accomplishments and developments as well - selecuon committee your carvtuhm's career

- Black Engmeer of the Year ts selected from as promoted science, technology. and B lack path.
ggg,gg,ge,

the top nommauons submined m all the
categones. Letters of Recommendation

Most Promising Engineer: This person

must be an engmeer with less than five Please submit at least one recommendauonOutstanding Technical Contribution: A
person wuh or wuhout an engmeenng degne years wortmg expenence who demonstrates from an individual familiar with your
who has designed, de veloped, managed, or tremendous potenual for future e n gmeenn g candidate. Recommendations from a highMuuons,
assisted in the development of a product ranking official, a toplevel manager or
service. system ormiellectualpropertythat officer of a compan y, or a notad authonty in
is a substanual achievement m his field, PREPARING Tile NOMINATION the engineenng commumty are suggested.

JACKET

Professional Achievement: A person with Papers and Articles
or without an engmeenng degree who has Ali nominauons are reviewed by s selecuon

been a workmg professional for more than committee drawn from all parts of the Submit any arucles or papers that have
five years and has made sigmficant mmonty engmeermg and science commumty been wntten by the nommee tf his research
achievements in his field, nanonwide. The selecuon committee is supporu his or hers candidacy, Enclose a

looking for role models, people who can bnef summary highlightmg the main points
Af!'irmative Action: A person who has excite both young people and professionals of each aruele submitted.
successfully demonstrated that his or hers about science and engineenng. To assure -
efforts to promote affinnauve acuon has that your candidate's nommauon is :: Publicity Clippings
made a difference in his orgamzauon s compeuuve as possible, please submn the
approach to Black advancernent m educanon, followmg mformauon: Include any newspaper, magazme, or other
job promotion, business development, and clippings about your candidate,

Nominee Profilecommumty acuviues.

Education. College level: A member of "#"**# "" #^* " """*" " ^" '" * "# " * ** ** t' "
academia on the coilege level who has " " * "I'

*

demonstrated a strong commitment t
Cover Letterpreservmg supenot engmeenne. scie ntific, Winners will be noufied by mail upon the

ind icchnicat educauan r rocramt compleuen of judging.The wmners will be
The Lover letter should cicaray state wny nonoreo at the Black Engmeer of the Year

Entrepreneur: A person who owns 50 your candidate ments recogniuon m the Awards Banquet on Saturday March 2,
percent or more of a thnving minanty- award classificauon specified, include 1991 at the Balumore Convenuoncenter m
owned engmeenng or technical company, personal history mformauon explainmg the Baltimore, Md.
with strong financial growth and more than candidate's background, struggles, and
ten employees. achievements,

Winners will be profiled in the special
conference edition of US Black Engineer

Community Service: A person who has
demonstrated leadership in the Black
engmeenng community througn volunteer Exp!am the candidate's work expenence DEADLINE: Nominauons must be postmatted
worx. contributions, and otner acuvities and why n is important. Include mformauon by Decemoer I,1990.
that are not included m his or hers job' that differenuates your candidate from the

norm.
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Blach Engineer of the Year-

NOMINATION APPLICATION-

i

Recogni:ing and rewarding America's successful Black engineers,
scientists, and technology leaders,

BLACK ENGINEER O F THE YEAR AWARD CLASSIFICATIONS

Black Engtneer of the Year * Outstanding TechnicalContribution * Affirma tive Action ' Promotion ofliigher Education
* Entrepreneur * Community Service * Student Leadership * Most Promising Engineer (less than 5 years professional
experience. * Professional Achievement (more than 5 years professional experiencel

i

BLACK ENGINEER OF THE YEAR NOMINEE PROFILE
I afnrm that the statements in this'

ToThe Selecuon 20mmittee,1. n minauonapplicauonarecomtto
the best of my knowledge and Ihereby nominale

understand that all decisions of the
for the award classificauon of Selecu nCommitteearefinal.

I am personally acquamted with the Nommee.1 hereby endorse hisAer nornmanon, S ponsor (signature & address n

i

i

l
i Nominee's Name Home Phone ( )
|

|
Home Address

City, State. Zip,

Birth Date MantalStatus Spouse's Name
'

LastCollege Attended Degree

Engineenng field Registered P.E.? Yes No
iCompany Name Title

Basmess Addresi

City. State. Zip
Bus. Phone ( )

Principaljob Funcuon
Years of Professional Expenence

Orgamtauent to w ruch Nomince Nicncs

.

Why should Nommee be considered for tnis award? Please include a resume and eurnculum vitac,orgamzation personnelchart.
papers and articles by and about the nommee.a fulljob desenpuon. letiers ot recommendauon.a recent color photograph, and'

;

other supporung matenals.

.

PLEASE FILL OUT TI!!S FORM AND RETLTN BY DECEMBER 1 TO: i {Black Enaneer of the Yrar Selection Committee |

729 East PrattStreet * Suite 504 * Baltimore, Maryland 21202

- - _ _ _ _ _ _ _ _ _

-


