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PART 21

REPORT OF DEFECT

microSelectron-High Dose Rate Remote Afterloader

Abbott Northwestern Hospital

February 4, 1993




In compliance with 10CFR§21 21 Nucletron Corporation is submitting the following report
with attachments as listed on the Table of Contents Page

Submitted by: Date of Report:

Stephen P Teague February 4, 1993
Technical Manager
Nucletron Corporation

Facility: Device:

Abbott Northwestern Hospital microSelectron-HDR  S§/N 9282
800 E 28th Street S&D No. MD-497-D-1048
Minneapolis, MN 55407

Device Supplier: Device Installer:

Nucletron International B V. Nucletron Corporation
Waardgelder | 9160 Red Branch Road

3905 TH Veenendaal Columbia, MD 21045

The Netherlands

Nature of Defect:

See attached

Initial Notification:

&. By facility 1/6/93
b. To NRC OPS Center 1/7/93
¢. To Regional Offie 1/7/93
Installed Base

Sce Apnendix I (User List 1/93)

Corrective Action Plan:

a. Action: Replace defective board
b. Responsible Party Nucletron Corporation
c. Time Schedule Immediate

Final Notification:

a. to facility 1/7/93
b. to NRC OPS Center 2/4/93
c. to Regional Office 1/7/93

Authorization:

This preparaxlon of this report is authorized ;;y e fj yg Corpo /I& Office:
.2/4//?3 / &:

Date ~ erbert G. Rice, Jr.

V‘leaPmMmepeuﬁom
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History of Event:

January 6, 1993 Nucletron Corporation was advised by telephone by Abbott Northwestern
Hospital that a failure of the display circuit on the Control Unit of the microSelectron-HDR
vccurred. The timer display did not correctly reflect the ongoing treatment. The operatr

responded appropriately in terminating the treatment at that time and a subsequent uttempt 1o
place the unit back into treatment was met with the same failure. The unit was then removed
from service. On January 7, 1993, the technical manager and a field service engineer from
Nucletron Corporation arrived on site to evaluate the failure and develop a corrective action
plan. The investigation started with an interview of the individuals involved in the clinical
treatment during which this error occurred.  The chronology of events leading up to the failure
ond operator interventio after the failure was detected was noted and was consistent with

previous information given to the vendor.

Fatlure Analysis

The unit was powered on and successfully completed a Power On Self Test procecure included
in the design of the unit A treatment comparable to the one under which the error occurred
was programmed and the unit placed into treatment mode. The treatment was successfully
completed without faiiure. This process was repeated several times and no failures were
detected Examination of the electronic schematics of the device indicated that the situation
could occur if the solid state oscillator that drive the Center Processing Umi on the Control
Unit were to fail (Appendix I1). The microSelectron-HDR contains two tdentical CPU's; one

in the Treatment Unit, and one in the Control Unit. Both were evaluated The history of the
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error as related by the operators could only be duplicated if the oscillator were removed from
the circuit of the Control Unit CPU board. The condition was duplicated several times by
removing a jumper that connects the clock output to the input of the CPU chip. The oscillator
on the CPU board of the Treatment Unit in the shielded room was also tested. An entirely
different series of error codes were generated that differed from the operators description of
the event [terative testing of the board failed to find a consistent failure of the oscillator
circuit. However, the failure could be duplicated repeatedly by interrupting the output line

from the electrenic circuit

Conclusion:

Intermitant failure of a Center Processing Unit oscillator prevented the operator console display
from being continuously updated with treatment times. The CPU in the Treatment Unit
continued to perform its design function by treating with appropriate time intervals as
programmed. Only the operator display portion of the circuitry was affected.  Had the op- “ator
not intervened explicitly in this situation the normal treatment for that channel would have been
completed and the source retracted to the shielded safe of the unit. An Emror Code would have

been generated at that time alerting the operator to a failure of the CPU timer

ichf




Summary:
An intermittent failure of a computer clock oscillator caused a timer display to fail to update

as designed

Corrective Action:
Replacement of the affected CPU board resolved the situation and extensive testing
demonstrated that the failure would not reoccur. The defective computer board has been

removed from service

As this failure i1s a single point failure of an individual component on a discrete circuit board,

no system wide corrective action is taken by the vendor at this time. This is the first reported

nstance of this failure in a five year history of this device
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Radiotharapist/ Radiotherapist
HospitalAddress . PhysicistDosimetrist =~ Job = System{s)  HospitalAddrees it Physicist/Dosimetrist Job System(s)
UNITED STAIES ML . CALIFORNIA
Sakersfield Brach * R 1. Micro-HOR
—ie ALABAMA 000 v SN RS et Bahereels ytherapy &ﬁw . o Z NPE
Alahama Radlother Asscciates, PA. Dr. G Paiton =] 1. Micro-HDR
Ml:nlgomory o Mr. Skowronsi - 2. NPS a-;\'ﬂv Oncology & imaging Center av' :i'. m g ; &m
AMI Brookwood Medicai Center Dr. B. Dumas, J B 1. Migro-HDR
anm&'nam Mr, E. Young e 2 WPS gm::;? Hospital g * gﬂ g i gsn&m
H Regional Medical Cents Dr. §, Santord A 1. Micro-HDR
oo g - Wi, K. M 4 2 NFS Caitornia Endocurietherapy Or 4 Demanes 8 1 Meonon
East Alabama Medical Center Dr. W. Giisson ] 1. Mioro-HOR Oakiand 8: A. Chin P
Opeiixa Or. D. Quinton P 2. NPS Cilieesta Shiilinat € OrZ. P a DR
Mobile infirmary Madical Canter .a Russel! A 1 m’q_o-HDR Los Angeies
S < T—— - . The Cancer Foundation of Gants Barbara Dr. T gor R 1. Micro-HDR
g«ms- t. Olive, M.D. Dr. . Otive = % . %‘ﬁptaéo-HDR Santa Barbara . 0. James P 2. NPS
uniswal
Cadars-Sinal Comprehensive gﬂlfmnmum A 1. Migo-HDR
Providence Hospital Dr. K. Ellingwood A 1. Micro-HDR Cancer Centes . P. Rosemark P 2. NPS
M:o':u - Mr. P Hi P 2 NPS Los Angeles
The University of Alabama st Blrmingham Dr M Salter B 1. Micro-HDR Coastal Radiation Oncology Group &.R.m R 1. Micro-HDR
s.y%m;nv;n' ’ ing " P Pareek P 2 NPS Thrusand Oaks Ms. R P 2. NPS
Fresno Community Hospital . D. " 1.===>nnn
ARKANSAS - L Bl - Fresno B;NJz:zn P 2
Northwest Arkansas Rad. Therapy Inst.  Dr. A Whileley A 1. Micro-HDH Kalser-Permanente Hospital R B Micro-HOR
Springsale i Dr. J. P, 2 2. NPS Los Angeies 'D" M. P
North Littie Rock Radiation Oncelogy Ctr. Dr. C. Evans R 1. Micro-HDR Kaweat; Deita District Hospital Or. M. John R 1. Micro-HOR
North Lite Rock PES AT P 2 NPS visalia Mr. D, Hess P 2. NPS
Los Angeles County Gensral Hosp . Z. Pelrovich I LDR-6
) . Memorial Hospital Dr. L Doss o 1. Micro-HDR
Arizona Oncclogy Services, inc. Dr. B. Speiser = 1. Micro-HDR
Phoenix R Dr. J. Hicks P 2 NPS Mcdesto Me. T. Ho g 2. NPS
HMobile Technology, inc. Mr. G. Frazier = 1.
Humana Hosplial Dr. B. Spelser e 1. LDR-3
Phosnix Br. 3. Hicks i 2 Mioro-HOR SR 5 E’?"ﬂ
: Radiation Medical Group, inc. P.?\Onm R 1. Micro-HDR
St Jos & Hospital Dr. B. Spelser R 1. Micao-POR
Phosne” oo Or J. Hicks ° 2’ Wicro-HDR T § R - i
it Dr. J. Hilbert P
St Luke's Heart & Lung Center Dr. B. Speiser " 1. Micro-HDR "
Fhoans ’ B 3% POINs el - Ly
Tucson Medicai Center Dr. E. Rogolt 8 1. Micro-HDR Saint Agnes Medical Center Dr. M. John = 1. Micro-HOR
Tucse Dr. D Ea o 2. NPS 3w 2=
ucsan ] CO?v.ad 5 Fresno Dr. S Parthasarathy P z NPS
Memorisl Hospitai 1 = 1. Micro-HDR
eyl < g T p 2 NPS
J. Kiiey P
b = - MicrGSemctron-High Dowse
KEY. ::woa. xx g:mﬂ:m ::-Mn-..q*-
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Aadiotherapiet’ Radiotherapist’
HospltalAddress Physiclst/Dosimetrist _Job Systemis) HospltavAddress PhysiclstDosimelrist _dod Syetemis) 1
FLORIDA (Continued Purdue Univ, at
R =, T RIDA (€ L University . spital P Dr. N. Hormback = 1. Micro-HDR
Xa"' Madical Centar & P. Bustilic g 5 : kﬂ:’%ouon in Dr. G. Sandison P 2. NPS
- o S A Memorial Hospital Dr. F Pairitz R 1. Micro-HOR
'\_joﬂ Fk:f.ldl Regionai Medicsl Center loﬁ(r l:‘ N‘ﬁn“ g ; Iﬂg-so—HDR South Bend Mr. A Hashem! P 2. NFS
#NsSasC - L] . 4
Mathodiet Hosplital of Indlanas De. N, R Micro-HDR
Oy GEORGIA o mEmE ] s Mr. J.s% P
Coliseum Park Cancer Center Dr. . McCord = 1. Micro-HDR Memoriai Hospita! .. Bajpal R Micro-HDR
Macon Mr. J. Nuskand P 2. N”S Fort Wayne g J. Agnew L
Crawford Long Hos 1. Crocker i 1. Micro-HDR St Francle Hospital Dr. R 1. Mioro-HDR
e W b Monaaiex P 2. NPS Grove “Em P 2. NPS
Emory University B Mclaren " 1. Micro-HDR St Margaret Hospltal Dr. U Kalokhe R Micro-HDR
Aﬂa:g - 8{ p_euca,m g 2 NPS Hammond Dr. g Mubier-Hune P
. € Sute St Vincent Hospital g 4 Horvam R 1. Micro-HDR
Goorah Baptist Medical Center Dr. B Hershatter " 1. Miczo-HDR Indanapols - S. Givens ) 2. NPS
Atan Mr. L Rivera o 2. NPS Or. S. Ling P
intercommunity Cancer Center Dr. & Santoro I 1. Micro-HDR e OWA
Rome Mr. J. Upton P 2. NPS
lowa Meathodist Medical Center Dr. H. McBride = 1. Micro-HDR
John D. Archbold Memorial Hospita! Dr. §. Johnson R 1. Micro-HDR Des Moines Dr. C. Bishoft P Z. NPS
Thomasville Mr H. Haynes » 2. NPS
KANSAS
:g:mum &ig'ma g % % St Joseph Medical Center Dr. R Readi " Micro-HOR
n - N f .. -
Wichita Mr. N. Khater P NPS
Northside Hospital Dr. . McCord P 1. Micro-HDR
Atanta Mr. J. Nuskind [ 2. NPS KENTUCKY
Ms_ S, Durrence P o ot " :
Oconee Regional Cancer Center Dr. M. Sater A 1. Micro-HDR Untsarelty of Loutavite 55 P Amang® P 3 e HoR
Dubiin Or. R Luthmann P 2. NPS Louisvitle 3 EB
South Georgla Madical Center Dr. J. Devine R . NPS Lex Clinic Dr. 0. Mendiondo o 1. Micro-HDR
Vaidosta Or. 8. Levy ¢ mmﬁ Dr. L. Beach P 2 NPS
ILLINOGIS
LOUISIANA
Columbus-Cabrini Medical Center Dr. H. Thakrar 2 1. Micro-HDR
Chicago Mz B Pothiawaia 2. NPS mmwwm Dr. D. Levy R ; W
ingalls Memoriai Hospltal Dr. S. Sanwaian! R 1. Micto-HDP v i
Harvey Mr. L. Klonowski P 2 NPS East Jofferson Hoepital agw Fpl ;W
Loyocla-Hines V.A. Hospital Dr. J. Marks o 1. Micro-LDR g ;
Chicago Or. G. Glasgow P 2. LDR-3 Glanwood Regionai Medical Canter Dr. T. Beatrous R 1. Micro-HDR
Wast Monroe Mr. D Heard P 2. NPS
Mamorial Medical Center Dr. P.J. Nanavat R 1. Micro-HDR
Springhaid Mr. A. Maxey P % 'é‘gs wwmm E .l(ADotmd 8 1. Micro-HDR
Mathodist Medical Center Dr. i, g 1. Micro-HDR - . A Harwood R
Peoria Dr. AW P 2. NPS = ? Saunders g
Midwestern Regional Medical Center g.V.Md‘m R 1. Migo-HDR us
Zion . R. Edwards P 2. NPS Mary Bird Perkins Cancer Center Dr.l(l‘: R 1. Micro-HDR
' Baton Rouge D:. O. Salva P 2. NPS
Ochsner Clinic R, R 1. Mioro-HDR
Com Hospital of indlana . N. Webb &l Micro-HDR Naw Origans g R m& [ 4 2. NPS
o e 4 GG P 5 e
Com Hospital Dr, 2l 1. Migo-HDR
Y e & Borat P 2 NPE
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NEW JERSEY (Continued) North: Shore University Hospital Dr. J. Bosworth R 1. W
St Barnabas Medical Center Or. A g-mou R Miao-HDR - =
a & ; e gl

i St Dr. D. Steidia P i Northern Wesichestsr Hospital Center . C. Usas Lol 1. Micro-HDR
:an "h -’ i y . R e o Mount Kisce . 1. Sinciair P 2. NPS

t Jossph's Hosp : skovic 1. -

: M7 S Murthy P 2 NS Qur Lady of Lourdes Memorisl Hoapitai  Or M Shevacn R 1 Mioro-H0R
United Hospitai Medical Center Dr. G. Dawson R 1. Micro-HDR o : ]
Newark Or. B. Kooery P NPS Radiotherapy Associztes Or. M. Dalope = 'W
v:::'mm D 2G“nbh R f Micro-HDR i - 4 ¥
', 1 1t A o
thgoywo:dp Dr. K. Chak = 2. NPS Roswell Park Memorisl Institute A Adams 2l 1. Mioro-HDR
Bufaio K. Shin 2 2
e NEW MEXICO . - C. Sibata P z =
St Joseph's Cancer Center Or P Anthony R 1. Micro-HDR -

‘ O The Staten isiand Dr. G. Lederman » 1.
Albuquerque Dr. H. Van Camp P 2. NPS Ly Hoepital o g 3 W
The University of New Msxico Or. G Wong R 1. Micro-HDR

b " S University of Rochesler Madical Center Dr. P. Rubin R 1. Mioro-HDR
Albuquerque Dr. T wirby n 2. NPS . "‘:f -3 s - 3 e
e _NEW YORK — e Vaesar Brothers Hospital Dr. D Papedopouios = 1. Micro-HDR
Altany Medical Center Dr. K. Keys n 1. Micro-HDR Poughimepsie 2. NP8
Aibary Or. D. Chen P 2. NPS Westchester County Medical Center Dr B. Hilarle R 1. Micro-HDR
Arnol-Ogden Memorlai Hospital Dr. J. Krueger o 1. Woro-HDR Westchester Ms. L Shin p 2. NPS
Eimira Mr. 8. Kalier P 2. NFS
Beth israsl Hospilal or. g Vikram H 1. Micro-HDR NORTY CARGLINA
A Ve O & Sieh g 5. WS Memorial Mission Hospital Dr. B. Waller ] 1. Micro-HDR -
gmm Memorial Hospital 3;. % god g 1. Micro-HDR Asheviiie Mr. D. Knox P 2. NPS

S - . Wre New Hanover Memorial Hospitsi &M.m g ;. W
Arthur Brimberg, MD, PC Or. A, Brimber 5 1. Micro-HDR Wiimington . 8. Urquhart .
Yorkers m,o‘samon“ P § gps St. Josaph's Reglonal Cancer Center agm g iw
Columbla Presbytecian Hospital Dr. P. Schif R 1 DR Ms K m C
PG T -, Al . e University of North Carolina Hoepltale O M. Yaria R 1. Micro-HDR
gog:SmuthnHupnd gcm B 1.Wnan Chapel . E. Chaney P 2. NPS

LT Wy PRR, : e Weyne Raciation Oncology . M. Meyerson R Micro-HOR
Huntington Hospltal Dr R, m R 1. Micro-HDR Mr. §. Urguarce P
Hunanion Mr J. P 2. NPS OMIO
Long isiand Jewlsh Medical Center Dr. i. Goidberg a 1. LDR-3
New Hyda Park Dr Y. Pipman P 2 hm,.uon Bethesda Cak Hospital K. Murdook a Micro-HDR

on Or. A Jamshidi P 3. NPS Cinainnat 8{ R, Droege P

ML Sinal Hospltal Dr. M. Wasson ] 1. Micro-HOR Aattering Medical Centar Dr. G. Bretz ] 1. Micaro-HDR

New York 8," i‘ DewWyngaert B 2 NPS Ketiering Dr.C Su B 2. NPS
i — MetroHaalth Medical Center Dr.g.n-m 2 1. Micro-HOR

x:mm Sloan-Kettering Cancer Center g: t Harrison g LOR-€ Cieveland Dr. §. Skubic P 2. NPS

w . L. Anderson

Miami Valley Hospital R, Field = 1. Micro-HOR

groﬂhﬂon Madical Center 8'&' JM o;cocm g ; ; o'@usonm Dayton g D. Rusgsagge: P 2. NPS

QOX o 3 .

Ohio Stats University Hospitsl . 8. & 1. w-om
New York Hospital Dr. F. Chu ol 1. Micro-HDR Columbus gg.&z R 2
New York Or. §. Reyaratnam P 2. NPS . N. P
* New York University Medical Center L £ 1. Micro-HDR Riverside Methodist Hospital Dr. R, Kennaugh I 1.
« New York " Br & Sankn 5 2 NPS Cokumbus M. J. Niemkiewicz p :
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