Administration (312)947-4774

®  Chicaco CoLLEGE OFQSTEOPATHIC MEDICINE

"L

September 30, 1982 0CT 07 1982 » —

u.s NU('!!’-- ©

Patricia Vacca

Materials Licensing Branch
Division of Fuel Cycle & Materials Safety
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

RE: Teletherapy Survey Report, NRC License #12-04390-02
Dear Ms. Vacca:

Enclosed please find the Physicists Survey Report required by our
license following the source replacement on September 3, 1982,

Also enclosed is a report of "Five Year Inspection" by Neutron
Products, and other documents relative to the source exchange.

If there are any questions regarding this report please contact me.

Sincerely yours,
/ //m/mé

nald Van orhis

Administrator
enclosures
. FEE EXCUPT
. 'Q i\\-ig.
RREEgeNR ot
12-04390-02 PDR 122750
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1 Institution: Name Chlcago Osteopathlc Hospital
Address 5200 S. Ellis Avenue
City Chicago _ State_ [1] 217 606i. .
M.R.C. License § 12-04390-02

Name C- R. Griffite

Address 1151 Hohlfelder Road

City Glencos State IL Zp 49022

Certification Arer. Board of Radiolozy

2 Surveyor:

3' Telotherapy Unit: Mfr Picker Model C-9 Serial 252
" Teletherapy Source: MfWNeytron Products Model NPI-20-3000W .
4 Date of Source Installation 9-3-82 _~ Installation Completed

5 Date of S;:rvoy 9-3-82

. 6 Survey Instruments: Mfr Model  Cal. Date Cal Method
(Survey) Victoreen 440 §-13-82 _ Health Physics Assoc. Chicago
(Calibration) Victoreen 660 6-25-80 " Lleveland B.C.L
. Intercomparison 6-9-82 Currént R.C.L. Victoreen 570

Scheduled- for-calibration -10-26-8/ _ KA&S Associates A.D.C.L. .
~ Nashville, Tennessee

. 7 Source Strength: Curies 3080 Dats  10-1-82
RADS

|
|
8 Output: Rfmin72.4 at gy em for 15,19 _field om.5.82
¢ . .
o® Leakags Radiaticn: Sse Teble IX

10 Bean Orientation Limits & Method of Limitation

Unit rotates 360°. Machine operation 1s restricted so

head rotation. Motor 1s disconnected.

head is always directed to beam stop. There 1s no yaslk or
|

- - . - - . .o - - —— - - ® il & o p .-t e w

11  Maximum Radiation Levels, Adjacent Areas, Rotation With 2eam Stop (see Table 11I4)

; |
”W,MMWW |
13 Cheek List, Yecharical Functlons:

a) Door Interlcek ___QK __ See attached protocol

b) Source “on-off" irdicators; nechanical _ OK | 1ights OK See attached

""""" protocol

¢) Beam Stops functioning pro%oi'ly__,gﬁ__- -
d) Timer functions propsrly ' See attached protocol . ) -

- =- - g)- Room monitor OK - .




TELETHERAPY HFAD SURVEY

(Sonrce in "OFF" position.
Mecazurements taken one meter

~ from source)

Radiation
Level

Position No, (mR/hr)

View A 11,7
21.0

32.0

“# 46 1.5
View B $0.7
6 1.0

. P i3
80>

View C 90.6
10 0.6

View D 11 1.0
12 1.2

13 1.1

14 0.8

Average value _1.06
Maximua value 2.0

Instruzent used

Victoreen 440
Calibrated 5-13-82
A 1072
Curjes 3080

&
Date 10-1-82
Parufacturer's

nawe & codel §
of teletherapy

unit Picker C-9

. A (lefe

B (left-front)._y 3s?

Top View - Showlrg orfentation
of Views A through D

Rear

siaa)_) *5

————

]
View A - Vertfcal from left side i
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\
\
-

M_—n (right-um

C (front)
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Vliu B - Vertical from left-fronr
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View C ~ Vertical téon front
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( CHICAGD OSTEOPATHIC HOSPITAL
CHICAGOD, TLL. i
MONTH 9 SEPTLMBER
YEAR: 1982 OUTPUT  gep = #Ocm?
(PAD/MIN)
FIELD SIZE
4x4 . 67.2
T BxS 68.4
6x6 2 69.5
7‘70.- % v 70.3
8x8 71.1
9x9 71.7
10x10 72.4
. 1x11 72.9 -
12x12 i2.4 ;
Ry . - 73.9
- 14x14 74.3
15x15 74,7 -
-16x16 75.1 P
3 17x17 75.5 A1/
- 18x18 75.8 - ;"i:
y 19x19 76,2
( - 20x20 76.5 ‘
' reepemay ;T 76.8 . wr—— aa b
22x22 77.1
- 23x23 17.4
24x24 17.6
2 25!25 779 > ;:;I.LL
: 26x26 78.1 g
. 27x27 78.4 , .
28x28 78.6 : =
T 29x29 78.8 » : ar. me
T 30x30 79.0 :
' 31x31 79.2
. 32x32 79.4 - S
© 33x33 79.6
-~ 34x34 79.8
< 35x35 80.0 -

!
L

"




AREAS
A B C D
Barrier MFD R /hr Type COce Pos, of Max
Floor e QN_GRADE
Door oo cerdhin 9:00
Wind ow C 9:00
Comtd-ol C
x. BC ¢
10:00
E-EFG BELOW GRADE
AB
- C :
w-(p : 10:00
S- DE NC 1:00 5:00
Ceiling NC 8,00
M < 0,2 vit/hr
Notes:
A. Reference barriers as submitted_ On Architect's Drawing .

B, MPD applicable to area

( A for rot, unit with bear stop,

Table TIT A

B for no beam stop )

MAXIMUM EXPOSURES ADJACENT

C. Type of occupancy (C - Controlled;
D. ar E see supplemunt tables II1_/MS for readinzs at 2]l positione

of beam at each barrier

NC - norn-controlled)

E
Max mR /hr

w
o

‘.

¢

1.8
n.5

3

|
‘u-




TABLE 11I 5 (4 rot., B without beam stop)

—a

EXPOSURE FOR PARRIXR Door & Window .

Beam Orientation ¥a2x, Reading
12:00 m mR/hr
1:00 . . M
2:00 M
3:00 o7
4:00 M
5:00 0.6
6:00 1.2
7100 _ 18
8:00 2.0
9:00 3.5
10:00 2.5
0.5

11:00

Mote: Rcadings taken with large beam on realistic phantom

M= < o.2st/hr.



; . TaBE IIX A5 (A rot., B without beam stop)

EXPOSURE FOR BARRIER Control a
Beam Orientation Max, Reading
12:00 M wit/hr
1:00 g M
2:00 R
. 3:00 : .. . ‘
4:00 M | | i
5:00 M -
6100 "
7:00 M
8:00 M
9:00 . "
10:00 - . .
11:00 : M

4 | |

Kdte: Readings taken with large beam on realistic phantom




TABLE III A S (A rot., B without beam stup)

EXPOSURE FOR BARRIER Wall AG 3

Beam Crientation Max, Reading

12:00 M rR/hr

=

1:00 »
2:00
3:00

b S < < 4

400

5:00
6:00

=T IR I=

7:00

8:00

2=

9:00

10:00 -

=2 =

11:00

Mote: Readings taken with large beam on realistic phantom

.




TABLE ITI A 5 (4 rot.,, B without beam stop)

EXPOSURE FOR PARRIER Wall ge .

Beam Orientation Y2x, Reading

12:00 M mR/hr
1:00 1 M

2:00 . M

3:00 Mo
4:00 M

5:00 M

6:00 M

7:00 0.6
8:00 M

9:00 M
10: 00 1.8

Note: Rcadings taken with large beam on ~ealistic phantom

|

l

|

\

11:00 1.0
+

M= < 0.25mR [hr. i
\

-~
- 2’750




TABLE III_A 5 (A rot., B without bean stop)

EXPOSURE FOR BARRIER _ Wall AB e
Beam Orientation ¥ax, Reading
12:00 M mR/hr
1:00 o
2:00 - M
3:00 M s
4:00 M
5:00 M
6:00 M
7:00 " 0.5
8:00 0.5
9:00 __2:5
lezOO 1.8
11:00 1.0

Note: Rcadipgs taken with large beam on realistic phantom

M=< o.zst/hr.

wi




- G . : .

TABLE IIIT S (A rot., B without beam stop)

EXPOSURE FOR BARRIER WALL CD .

. Beam Orlentation Max, Reading
12:00 M rR/hr
1:00 ‘ ‘
2:00
3:00

22X IR | =

4:00

5:00

= | =

6:00

=

7:00
8:00
9:00
10:00 -

IR X | =

11:00

£

Nota: Recadings taken with large beam on realistic phantom




TABLE III p 5 (& rot., B without bean stop)

EXPOSURE FOR PARRIER Wall DE e
Beam Orientation ¥2x, Reading
12:00 M mR/hr
1:00 | j 0.5
2:00 i 0.5
3100 S
%:00 0.5
5:00 0.5 o
6:00 M
7:00 M
8:00 M
9:00 M
110:00 S
11:60 M

Fote: Rcadings taken with large beam on realistic phantom

M=< O.25mR/hf-




TABLE III'_ﬂ 5 (& rot,, B without bean stop)

EXPOSURE FOR BARRIER__ Ceiling .
Beam Orientation ¥ax, Reading

12:00 ; M mR /hr
1:00 b WS e
2:00 n_
3:00 Mo
4:00 M
5:00 M
6:00 0.3
7:00 __ 0.3
8:00 ___0_§__
9:00 e
10: 00 M
11:00 M

Mote: Readings taken with large beam on realistic phantom

M= <0.25mR [hr.
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FIELDS, GRIFFITH & ASSOcC, INC.

CERTIFIED PHYSICISTS
AMERICAN BOARD OF HEALTH PHYsics
AMERICAN BOARD OF RADIOLOGY

TR HOMLF ELDER ROAD

GLENCOE, ILLINOIS 60022
ARCA 312 8354425

TESTING oF "0N-OFF" INDICATORS, OF =

The test shall consist of the followin

i) begin with

ii) turn on the power 4

iv) if an indi
detecting d
detecting d
installed,

PROTOCOL

the power of f

AMMA-BEAM TELETHERAPY UNITS

8 steps:

cators indicate beam is "ofgn enter room with radiation
evice (i.e, Survey meter or chirpee), Note: the

evice ig NOt needed if

an independent monitor ig

v) determine whether the radiation levels are consistent with the
of f,

beam being

vi) exit room, close door
vii) activate bean

viii) repeat iij)

ix) turn beam off

x) repéat iii)

ANST NG49-1974 item

4.1.1 "Electrical and

indicators should accurately reflect the *
of the radioactive source,"

ANST N449.1-1970 item 4,2 "Source-condit {

R449-1974 (1)). The perability of 'on' a

at the control console and on the machine
visually, The patient bdewing System (clo
should pe used for treatment room source '

Mechanical Source Condition
on-off' condition Or position




bR M e e

&LDS, GRIFFITH & ASSOC,, l'.

CERTIFIED PHYSICISTS
AMERICAN BOARD OF HEALTH PHYSICS
AMERICAN BOARD OF RADIOLOGY
1141 HOMLFELDER ROAD .
GLENCOE, ILLINOIS 60022
AREA 312 6354403

PROTOCOL
TESTING DOOK INTERLOCK OF GAMMA BEAM TELETHERAPY UNITS

The test shall consist of the following steps:

i) turn the teletherapy unit "ON"

ii) open the door
iii) ascertain whether the beam is on or off

iv) close the door

v) without touching the control panel determine whether tha
beam is on or off.

Units whose behaviour fully comply with the items below are designated "0OK"

NCRP Rep&k}t #33, item 4.2.2(d)8: "When the door to the treatment
room is openned, the beam control mechanism shall automatically and
rapidly return to the OFF position where it shall remain until the
door is again closed and the machine is manually reactivated from

the control panel."

ANST N449-1974 "4.1.2 Facility Door Interlock. The electrical
interlock on the entrance door to the teletherapy room shall cause
the radiation beam control mechanism to automatically and rapidly
returns to the "off" position. The machine control mechanism shall
require manual reactivation from the control panel before resuming

exposure,"

ANST N449.1-1978 "4.3 Door Interlock (see /.1.2 in ANST (1)). The

test of the interlock shall be carried out by bringing the source to

the "on" position, opening the door to break the interlock, and obser-
ving the sequence required to bring the source back to the "on" position.
The interlock switch shall be adjusted such that any position other

than the fully closed position of the door will break the circuitry

and cause the source to return return to the safe condition. The
machine contrsl mechanism shall require manual reactivation from the

control console before resuming exposure."

NRC Teletherapy Licenses, standard clause #17B "Each entraonce ‘to the
teletherapy room shall be equipped with an electrical interlock system
that will turn the teletherapy machine's primary beam of radiation off
irmediately upon opening of any entrance door. The interlock system
shall be connected in such a manner that the teletherapy machine's
primary beam of radiation cannot be turned on until all treatment room
entrance doors are closed and the beam "on-of f" control is reset at the

control panel,

N e Y T R R R S ST T P N 3 i T Y BT T S Al e i
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FIELDS, GRIFFITH & ASSOC., INC.

CERTIFIED PHYSICISTS
AMERICAN BOARD OF HEALTH FHYSICS
AMERICAN BOARD OF RADIOLOGY
1141 HOMLFELDER ROAD
GLENCOE, NLINOIS 60022
AREA 312 8354433

PROTOCOL FOR CHECKING TREATMENT TIMER AND TIMER CCRRECTION FACTOR 1

METHOD USED

O

4.14.1 Time Correction Term, Alpha (a). The '
dosimeter with equilibrium cap is placed at the '
center of the field and “he source turned “on" |
for a single irradiation {R;). The dosim-ter is ’ ‘
zeroed and left at the same location for
multiple irradiations before being read out
(R3). The total set times for single long and
multiple short exposures need not be the same,
but equality helps minimize errors due to ‘
instrument nonlinearity and operator error in
setting times. The mathematical relationship
used to calculate &, the time correction term, |

is:
Rl R’
D v s Eq 1
t ta t, + na ’ (Eq 1)
Rz Ry
- HR‘ . Rz : (Eq 2)
thn ‘3 — ‘2'
t(R; —R,)
a "Rl—:—Rz (Eq 3) |
where

a = effective time difference due to source
“on—off” and timer “on—off” mechan-

isms
Ry= averag. of dosimeter readings for
set time ¢,

* Ry= average of dosimeter readings for
set time t; (n cumulative irradiations)

-t = time for single long irradiation
t; = time for cumulative ircadiation
.n = number of irradiations during cumula-

tive irradiation

_ The true time for the single long irradiation is

. (t; + a), where the time error may be positive
or negative. If @ is positive, the net irradiation
time is longer than the timer setting; and vice
versa. The time-corrected radiation intensity
would be R, /(t; + a).




QELDS, GRIFFITH & ASSOC,, I&.

CERTIFIED PHYSICISTS
AMERICAN BOARD OF MEALTH PHYSICS
AMERICAN BOARD OF RADIOLOGY
1141 HOHLFELDER ROAD
GLENCOE, ILLINOQIS 60022
AREA 312 8354423

METHOD USED 4.14.2 Time Correction Term, Epsilon (¢).
The epsilon method utilizes the same princi-
m ples as the alpha method but expresses the

error in a slightly different manner. This
method is a special case of that described in
4.14.1 where n=2 and t; =t,.

R1=2R| "‘R’ (Eq4)
HRz — R,)
R, (Eq 5)
where

€ = time error associated with the com-
bined starting and stopping of the
timer -source exposure mechanisms

R, = average of dosimeter readings for a
single set time ¢

Ry~ average of dosimeter readings, each
reading an accumulation over two
irradiations of set time ¢/2

t = time for single long irradiation

Rr. dosimeter reading corrected for time
error

The time-corrected radiation intensity would
be R/t = (2R, —R,)/t; and epsilon is used as a
numerical expression of time error. If ¢ is
positive, the net irradiation time is longer than
the timer setting; and vice versa.

D 4.14.3 Serial Irradiation and Plotting. A
number of irradiations, using times from very
short through much longer intervals, are made
and the integrated readings plotted against the

respective irradiation times. A straight line fit
g of the data points and extrapolation to zero
g _ time may be done using linear regression
analysis or informal drawing of the line’ which
: appears to fit the points. The measurements
can be performed only within the established
linearity range of the measuring instrument.

E
¢
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FIELDS, GRIFFITH & ASSOC., INC.

CERTIFIED PHYSICISTS
AMERICAN BOARD OF HEALTH PHYSICS
AMERICAN BOARD OF RADIOLOGY
1141 HOMLFELDER ROAD
GLENCOE, ILLINOIS 60022
AREA 312 8354423 |

ST AL I N L LR

METHOD USED

4.14.4 Stop Watch. A stop watch may be
E used to measure the elapsed time versus the.
clock time on the machine as well as source
transit time “off” to “on™ and “‘on” to “off.”
This should be done for several set irradiation
times and repeated with the difference in stop
watch and machine timer noted.

ANSI
N449.1.1978

TIMER OPERATIONAL CHECK

Set timer to one minute ectivete unit.

Allow timer to terminate expo.ure

verify that source has returred to

safe position, i.e. green light on

control,green light in room, and

wall mounted radiation monitor. g et

Verify that unit cannot be reactivated
until a new time has been selected.

g
|
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TELETHERAPY SOURCE CERTIFICATION

This certifies that the cobalt-60 source:

Model Number NPI-20-3000W
Serial Number: T-578
Containing 3080 curies as-of 10/1/82

-

was fabricated by Neutron Products, Inc. in accordance with NPI
specification P-4 per Drawing Number A200057 and was leak tested
by the helium pressure test and found to be leak free on&-3-82
The source was wipe tested and the removable activity was ,o2/9
and,ooo 7 microcuries from the inner and outer encapsulations,
respectively,

Performed by and certified to by:

Jeftfrey' W. Corun, Manager
Hot Cell Operations

Reviewed and approved by:

Marvin M. Turkanis

Vice President

Date 8-3(- 82

NEUTRON PRODUCTS inc



TELETHERAPY SOURCE TRANSFER

This is to certify that a cobalt-60 source:

Model Number: NPI-20-3000W
Serial Number: T-578
Containing 3080 curies as of 10/1/32

and which has been determined by helium pressure test and by
wipe test to be leak free, has been installed in a teletherapy
unit described as follows:

Manufacturer: Picker
Model Number: C9
Serial Number: 2S5 L

This source is hereby transferred from Neutron Products' Radioactive
Materials License MD-31-025-03 to Chicago Osteopathic Hospital's
License .

This will also certify that a cobalt-60 source described as follows:

Model Number: P%%’ 0%2A
Serial Number: P 12062
Containing /(30 curies as of <o -2/-§ 2

has been determined by a wipe test to be leak free and has been
removed from the above teletherapy unit and transferred from Chicago

Osteopathic Hospital's License
to Neutron Products' License MD=3I-075-03.

We have witnessed the inspection and operation of the above tele- : |
therapy unit after completion of the installation by Neutron

Produets, Inc. and have found the unit to be operating properly !
and gafely. "
"1 - i
Clse YT £8....
K ¥ ~4
re Neutron Products, Inc.

Date °L~ ’5 & %’2 Date ol ?.; "g/l
1 3

NEeuTRON DRODUCTS inc




REPORT OF INSPECTION AND SERVICING
("FIVE YEAR INSPECTION'" REPORT)

This is to certify that the Picker

teletherapy unit, Model C9 , Serial Number 2% L.

located at _chicaga Osteopathic Hospital, 5200 South Ellis, Chicago,

Illinois 60615 was inspected and serviced on
9-3- g1 by K. P s to assure

the proper function of the source exposure mechanism as authorized

by Maryland License MD-31-025-03,

Signed gg t{(‘v;/vl Date 0/ . 3 - ?Z’
Parts: New  Reuley wIid B L Respilre~ E 8
" I po - ,’, - -~ 0'
DEWE gc (o A D K Twud insd Sl

Nonstandard Service:

NEUTRON PRODUCTS inc
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Ml e o et o g ;-”,3’_- b A g

ECK LIS E
Prior to Subsequent to i
Operation Transfer* Transfer** *
1. Determine Operating History X ~— I’
2. Head Movement X~ X ;
3. Electrical and Mechanical Source . E
Condition-Indicator Check ’ X~ - A ‘,
4. Manual Source/Shutter Return X « L X
5. Timer X~ X"
6. Source Holder/Shutter Movement Check X~ X
7. Pneunatic Activating System X/ - x A
8. Mercury Shutter System X n A x VA
9. Stand and Stretcher X‘//
10. Protective Source Housing, Beam-Off Leakage X « G .
11. Source-Surface Distance (SSD) x -
12. Beam Orientation X - X ~
13. Congruence of Light and Radiation Fields X~
14. Full Calibration X C ¢.
15. Facility Door Interlock X~ X~
16. Teletherapy Units with Moving Source
Drawer X wid xrvéd
17. Teletherapy Units with Moving Shutter Blocks X ™/ XA
18. Teletherapy Units with Rotating Shutter X ~/‘ X v
19. Indicator Light ' X~ X~
20. Emergency Shutoffs B = S
21. Collimator X — X~

Note: *Circle all items not meeting att.uched criteria.
**Circle all items not meeting attached criteria after servicing.

-

= 2TRN

NEeUTRON PRODUCTS mnc
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