
. . . . . _ _ _ _ - - - -

' :.-.

.Y -% !DCf f D.ldD|:
FGH c.,w e

-

e ,

* Physosts

ame w- n.,, % in . r= u s eaca tw
> ane acasonnes. em ,asswn w . - Cneries A Game * w" f acA-

Las Vegas M 99121. - , i. .

' taxun 8 manime > 0 uAc4 CMP -
3.,,,, m . Road,
mi w

[- t, , u, , , e, O u r.nE IfL1(U19,, 3mr ni-w
P'eace E Gaansa u 5 --- sia sas essa . ,

..*
4

.

'

. .

* August 22, 1981
- ,

,

.

s n

U.S. Nuclear Regulatory Commission.
Radioisotopes Licensing Branch *

Division of Materials and Puel Cycle
*

Facilities Licensing.
Washington, D.C. 2C555

d

RE: License #13-02047-03 *
.

Dear Sir,

On August 14, 1981, a cobalt 60 source was installed in the

AECL Theratron Jr. Unit at St. Margaret's Hospital, Hammond,
Indiana.

' 'Enclosed please find copy of the survey report.- This
material is to fulfill the requirements of condition 18
of the above license.

.
-

Your ruly
S

Mi
*

'

W
Char,es R. Gri fith, M.d.[ F.A.C.R., ,

-

CG/mg e

'cc Regional Directory
U.S. Nuclear Regulatory Commission
Regional Office of. Inspection
799 Roosevelt Road
Glen Ellyn, Illinois G0137

.

S

e

I.,

//')* '' )Q )p -
. . a

9212110154 920504; lPDR. FOIA-
MOUTVIC92-93 PDR

4

,. . . . , , , . .
- - - - - - -



.

m* - ,.

. . .

TELRrW.RAPY SURVEY Ri CRT
" '

**
.

Table I'

,,

1 Institutione Name St. Margaret's sospital

''Address 25 Douglas Avenue .

Hammond StateIndianazip 46320__ -

City .

N.R.C. License p 13-02047-03 ,

.

2 Surveyor Name cher1.. n r:,4n<a
'

Y
Address

City h StathZipS
Amer. Board of Radiolory' '/Certification

Mode b or. n, arSorial,n3 Teletherapy Unit Mfr A.E.c.t. *'

Teletherapy Source: Mfr Neutron ProdtetModel upr >n-1onnu ,

4 Date of Source Installation 8-13-s1 ,.

- a

s-14-81 .- .

5 Date of Survey _

6 Survey Instruments:- Efr Model Cal. Date Cal Methoi

Victoreen
__

440
__

1-29-81 Hamith Phynh e in&._ hrth-
-brook, II:

Victoreen 660 10-26-80 vietnreen. nec . r 1.y.1 na
_,

. . ,.

7 Source Strengths curies _isso D' ate ' g-i-ni

en for kInfield on n / u / ni8 nutput R/ min 105.4 at ss .

Qmy(s.o)(,fff,of):kojoyn9 Lenhage Radiations See Tchle 11

10 Beam orientation Lir.its & Method of Lic.itation . :

Source head permanently fixed to beam absorber. No head a ulation or tilt.

.

j s,

11 Faximura Radiation Levels, Adjacent Areas Rotation With Beam Stop, (NEMI2XEDWOCEQ
(See attached Survey Report)'

.
| Maximum Radiation Levels, Adjacent Areas Without Beam Stop (3tt Table IIIB)(Not! 12 Applicable) .-

13 Check List Mechanical Functions:
.

a) Dooi Inter 1cck OK (See attached)
'

lights OK(See Attached:b) Source "en-off" indicators; r.echanical -
_,

- - - _ _ _ _ _ _ _ _ - _ _ - -
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TEI.ETilERAPY EE,4D* SURVEY
,

(Source in "0FF" position. .
, . *

' . Top view - Chosing orient..:fon
'

>!casurements taken one meter'
- '

* pf Views A throug! D*

3from source)
-

.. .

Rear .
* *

.
. .

, , ,

-

'
-

,, .

*

Radiation , ,

,

I,evel
'

Position No. jmR/hr)
'

45*.,
.

, -A (left side)4.,
\ g8View A 1 5. 0 * ,,3

s*

2 1.9 3 (lefp-front)q .}5 Qi g.,_ D (right-

3 1,5
.-*F '4 a.4 _

.

View A - Vertical from left side f C (front)
.- n

-

@
- - - - . . .;, -..

-,.
-

View B 5 2.0 o

6 2.0- N View 5 - Vertical from lef t-front-- *
*

7 2.7 K'
' . '

, .

N@-8 .2.2
.

m. g".g W...
'i'

View C 9 2.4
10 2.2 ,) g ( 9,ys

,

+s' :"q ,

h
,

t *"1*

View D ' 11 2.4 I j
.

'
. m

12 2.4 h' *(7,,t I *

-

13 2.0 ,

g, y-- 14 1.9- ,
,

'

. . v.
*

Average value 2.4 (See amendment 5 License 13-02047-03
View C . Vertical from front .

-

>Iaximum value 5.0
View D- Vertical from right-frua;* -

,

Instrument used ,yictoreen 440 -

h- *h '

Calibrated 1-29-81
fMM inon i g.

*

Curies 1Mo . .

\ & ' _l-
-s

Date 6 -t- 8I -

--

,93, -]-

'

1'.anufa c turer 's Q'( : /
,

name & sodel i d [ ~
.

of telechesapy -

* -unit arcr. ._ , ,

Theratron Jr. .
.

.

W -/bnr s- anny .l' 3 1,1/.4, .

,
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G rfik ain of.

.

9tanharbiration of X-Rag fHadrine
FOR

ST. MAPGARPT'S HOSPITAL
75 Douglas, Hammond, Indiana '46320

BY
THEODORE FIELDS, MS., F.A.C.R. (Assoc.)

CHARLES R. GRIF FITH, M.S., M.A.C.R. (Assoc.)
OIPLOMATES - AME RICAN BOARD OP RADIOLOGY, AMEMICAN SOARD OP HE ALTH PHYSICS. A.4.A.S.

1 2 3 4 5 6 7 8 9 10 11 12 13-| 14

$,EE E 7E E a 2 %"""'O ~~
w 1-14-12 cm PIELD SI52 9-14 10-14 11-14 12-14

112.4 50 5x5 118.8 117.5 116.2 114.9 l'13.7
119.6 - 8W8 126.4 125.0 123 4 122.3 120.9
120.7 10x10 127.5 126.1 124.7 123.4 122.0

12'.7 127.3 125.9124.5 12x12 131.6 130.2 8

125.0 14x14 132.1 130.6 129.2 127.8 126.4
92.9 55 5x5 98.2 97.1 96.1 95.0 94.0
98.9 8x8 104.5' 103.4 102.2 101.1 100.0
99.8 10x10 105.4 104.2 103.1 101.9 100.9

103.0 12x12 108.8 107.6 106.4 105.3 104.8
103.7 15x15 inD4 109.4 107.2 106.0 104.9
78.1 60 5x5 82.5 81.6 80.7 79.8 78.9
83.1 8x0 87.8 86.8 85.9 84.9 84.0
83.9 10x10 88.6 87.6 86.6 85.7 84.8

85.2 10x12 90.0 89.0 88.0 87.1- 86.1
86.5 12x12 91.4 90.4 89.4 88.4 87.*5'
87.2 15x15 92.1 91.1 90.1 89.1 88.1

:
.

} # 90 SkW$2'. I ) (Hj [3 8) T /

. f o4. ' j %) ('Sb $ 19 W $V
w

(.-

't j f.

-L,

' p/3
'

-

QW )
-

g

MACHINE
'

1141 Hohlfelder Road
UA" U-14-81- MAXE Theratron Jr. Glencoe,'lllinois 60022

m,yo CG/mg. Tm AECL Phone, 835 4433 . Area Code 312
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AREA SURVEY

'

Tield size: 15x15 at 55cm SAD
'

Water phantom i# beam
.

Conditions:
.

1. Beamvergicalgowardsfloor ,

2. Beam 315 35 scatter towards east wall 6-

3. Beam 270 hogizontal towards east wall 6-

4. Beam 230, - 35 scatter towards ceiling
5. Beam 100 vertical towards ceiling~

Beam 45[-35~ hogirontal towards west wall 56. 'Beam 90
7. ccatter towards west wall 5

:

Values shown are maximum for the area and the con'ditions indicated.

"*ondition l' 2' 3' 4 5 -6 7

Area (See Drawing)
_

Restricted 1 & 3 Control wall M M M M M M M
Restricted 2 Room door M M M M M M M
Unrestricted 4 South wall M M M M M M M ' '

Restricted 5 West wall M M M M M M M
Unrestricted 6 East wall M 1 M M M M M
Unrestri'.ted 7 & 8 North wall M M M M M M 1.5
Unrestricted 9 Ceiling M M M M M M M

M = < 0.25 mR/hr 1

The radiation levels aobve meet the requirements specified in Sec. 20.101
Title 10, Part 20, Code of Federal regulations and, Sec. 20.105(b) of 10 CFR 20.
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PROTOCOL
-

,

TESTING OF "0N-OFF" INDICATORS OF GAMMA-BEAM TELETHERAPY UNITS

The test shall censist of the following steps:
j

f) begin with the power off

11) turn on the' power and actfvate unit (but not beam)
iii) check all indicators on control, above door, on unit and monitor

(if a monitor is available).
(

iv) if all indicators indicate beam is "off" enter room with radiation '

detecting device (i.e. survey meter or chirpee). Note: the
detecting device is not needed if an independent monitor is
installed.

v, determine whether the cadiation levels are consistent with the
'

beam being off. , ,

.

vi) exit room, close door
vii) activate beam . ,

viii) repeat iii) ~

1x) turn beam off '

'

x) repeat 111) '

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

NCRP Report #33 ' item 4.2.1(d) 5 "There shall be on the housing and 'on the
control panel a warning device that plainly indicates whether the beam is'ON' or 'OFF'." ' *

. * -,

ANSI N449-1974 Ater 4.1.1 " Electrical and Mechr.aicaL Source Conditionindicators should accurately reflect
of the radioactive source." the 'on-c2f' condition or position-

ANS1 N449.1-1978 item 4.2 " Source-condition Indicator (see 4 1 1 in ANSIN449-1974 (1)). The operabild;ty of. 'on', and 'off position indicators
. .

at the control console and on .the. machine head and stand shall be confirmedvisually. The patient trievicE system '(closed circuit television or mirror)
should be used for treatment room source 'on' ' condition checks."

.

*

.
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_. . --N'' _g

----
- -W. gW***



- -~ - - - -. . . .- . . . . -

.
'

-

v .

FIELDS, GRIFFITH & ASSOC.,_-INC.
''

CEAflFit0 PMYSICISTS

AMEAH".AN SoAAO of HEALTH PHidlCS

AMERICAN toAA0 of kA0loto0V
'

1944 HoHU$tDEA MoAD ,_

GLENCoE. ILUMole coast , ,
*AAa2 ::: su-44:s .

..

.

.

-. .

PROTOCOL

TESTING DOOR INTERLOCK OF GAMMA BEAM TELETHERAPY UNITS

'

The test shall consist of the following steps:

i) turn the teletherapy unit,"0N" /

11) open the door
'

-

'

iii) ascertain whether the beam is on or off
*

iv) close the door.
i.

v) without touching the control panel determine whether the-

beam is on or off. <:
,

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

NCRP Repo rt #33, item 4.2.!(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 frcJ
the control panel." -

.,

'

ANSI N449-1974 4.1.2 Facility Door Interlock. The el'ectrical"

interlock on the entrance door to the teletherapy room shall cause
*

the radiation beam control machanism to automatically and rapidly
The machi'e' control mechanism shallreturns to the "off" position. n

require manual reactivation from the control panel before resuming ;

exposure."
.

ANSI N449.1-1978 "4.3 . Door Interlock (see J}.1.2 in ANSI (1)). The
test of the interlock shall be carried out by bringing the source to
the "on" position, opening _the door to breakethe interlock, rad 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- y

than the fully closed position of the door will break the. circuitry h
and cause the source to return return to the safe condition. ne -
machine control mechanism shall require manual reactivation from'the

~

control console before resuming exposure."' - ,

. t
-

NRC Teletherapy Licenses, standard clause #17B' "Each entrance to the
. teletherapy room shall be equipped with an electrical interlock system-
that viil'. turn the teletherapy machine's primary beam of radiation off
immediately 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

- encrance doors are closed and the beam "on-off" control is reset at the
control panel. . ..

- - -
-
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PROTOCOL FOR CHECKING 1REATMENT TIMER AND TIMER CORRECTION FACTOR.

[ METHOD USED i

|> 4.14.1 Time Correction Term, Alpha (a). The'

dosimeter with equilibrium cap is placed at the *

center of the field and the source turned "on"
for a single irradiation (Rg). The dosimeter is /
zaroed and left at the same location - for
multiple irradiations before being read out j
(Rs). 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 a, the time correction term,
is:

'2 - - (Eq1)
-

ti+a ts' + na

t Rs -tsR11 (Eq2)a=
R,=!ou- " * * - " '.

. ~

[ .,/d6.f When tg = ts,

J Odu$ ~~|O54lo- -
'

St5,6 -IN1 '607Ia = (Rs -R )
t 1c( (Eq3)-

* ---

nR, - R,

where

a = effective time difference due to source
"on-off" and timer "on-off" mechan-
Isms

R = average of dosimeter' readings for3

set time is
- Rs= average of dosimeter readings for-.

set time is (n cumulative irradiations).

.t2= time for single long irradiation
. ts = time for cumulative irradiation._. :

n = number of irradiations during cumula-....,

tive irradiation 1
.

.
-

.

The true time for the single long irradiation is
. .*(ta + a), where the time error may be positive

or negative. If a is positive, the net irradiation
time is longer than the timer setting; and vice
versa. The time corrected radiation intensity
would be Rs/(ta + a).

.
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