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1980 September 4-

h"*

Mr. Paul R. Guinn, ,
,

License Management Branch, '5 j
-

'

Division of Fuel Cycle and R
Material Safety, L 2 2 ;

U.S. Nuclear Regulatory Commission, Ej -

yWashington, D.C. ':

U.S.A. 20555 E

Dear Mr. Guinn:
,

i

Subject: Radiation Survey Report as per Condition
16 of USNRC Lic. No. 54-00300-9

.

Category IV Irradiator

Please find enclosed a copy of a Radiation Survey
performed August 14, 1980 as follows:

Site: Becton-Dickinson
Division of Becton, Dickinson 6 Company.
Route 7 and Gracewaf
Canaan, Connecticut 06018

Type of
Work: Source Loading - Addition of 466,388 i

curies Cobalt-60 1980 August 1
Category IV Irradiator
Serial No. IR21

Total
Activity: 1,499,140 curies Cobalt-60 1980 August 1

Authorized
Technician: Mr. R. Chu

Yours very truly,

;M32E8?i693o"27 M s'- # < ,

RAMSDEL93-176 PDR Rod Chu, Senior Radiation Physicist, I
/ cpg Industrial Engineering 6 Service
Encl.

I S E ffo 4 D E.WORCE21Em-
M OPcc: Dr. John Glen, Region 1, USNRC

!Office of-Inspection 6 Enforcement
631 Park Avenue f ' '

-King of. Prussia, Penn. 19406, U.S.A.. E'
-
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..

Becton-Dickinson, L@ M C ''' a " * -' - " ' '
Rt. #7, Grace Way,

--

| Canaan, Connecticut, 1

'U.S.A. 06018. CA.NAAN Pl ANT
|

Gentlemen:

SERVICE BULLETIN - RADIATION STERILIZATION
FACILITIES -

As a result of a recent engineering survey of
several irradiator installations and a recent fieldincident,

we have noted two critical situations whichcan cause damage to an irradiator and/or your product.-

We feel it our duty to warn you about these situations
and to recommend remedial action.

1) In every irradiator, regardless of model ordesign, the product
passes by the source, during irradiation,-

rack with minimal
clearance in order to maximize irradiationefficiency. The minimal cleara6ce betweenproduct and source rack approximates 2 inches
(5.1 cms) . Because of this clearance, it is .

mandatory that no damaged product cartons,
tote boxes, or carriers (depending on your
particular irradiator model) be allowed to
enter the irradiator. Damaged cartons, totes
or carriers increase the probability of
interference with the source rack withpotential jamming or damage to the source ,

system occcrring.

Totes d'nd carriers must be routinely inspected
the unload station of your irradiator.at

If
damaged, they must be immediately' removed from .

service and repaired. Inspection of totes or
carriers must be implemented as a mandatorycontinuing function for your operators..

A
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F 2) With higher source' activities now being placed
'

in service, we inform' you- that . theref can be a
risk of fire in your' product if, for any reason,.
movement ~ of- product- through' the: irradiator is'
stopped -for an extended period while ~ the source
remains in the exposed position. Experience
indicates that a' source of one' million curies

~

Cobalt-60'can'cause stationary combustible' ' ' . ' l
'

4 - product to smolder or ignite after approximately '
9 hours continuous exposure:to the source..

, ,;-l'
+

If you have not already installedfa fire-
. :.. . ..

m
1.

extinguishing system in your irradiator, we- ' ' : 4,.
urge that you do so without delay to minimize 'i",-

potential damage to your product and the. ''

3irradiator equipment in the, event of fire. A- '

water sprinkler system controlled.by.a heat
detector probe having a manual override is the:

,

recommended system for most irradiators. > .

-.

We highly recommend the above matter (s) be ' attended
to with minimum delay. If you have' questions ~about your
facility, contact me personally. for engineering assistance.-

.

. .

Sincerely,,

) 'N
R.G. McKinnon,. Manager,
Industrial' Engineering & Service.
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Arrangement of Orilled Holes over Normal Position
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.) . . . . , PART 1
'

3
. .. , . DESCRIPTION

- -

. .

. . . . . . . .

>

< .
.

.. . .. .
.

.
,

-

% *
.

t $'0 .0000'

The general layout of the foc!!ity is shown on surfaces when o ?,,000,000 curie Cobolt 60 rodlotion
A.E.C.L drawing A02687 or A04708. The type source is utilized.

.g J.4000 and J.6500 Irrodlotor is a self-contained
N b W di is ed by N & @ -unit surrounded by a ventilated concrete biological

shield. The J.6000 machine is designed to sterilize heating (and/or air conditioning), electrical power, '
1 by Irradiation medical products in fibreboard c mPressed air, water, drainage and sprinkler#

product boxes 18.0 In. (45.7 cm.) wide, 36.0 in. ' *** - '

-

(91.4 cm.) hgh, and 18.0 in. (45.7 cm.) in length. '~' ~ o *

) hximum box weight is 65.0 lb. (29.5 kg) ossuming
-

" ~

a product density of 0.30 gm/ce, and the minimum BIOLOGICAL SHIELD-

box weight is 10.0 lb. (4.5 kg) assuming a product !

.

)' density of 0.05 gm/ce. The tolerance on box out. The biological shield is designed.tuch that '

, side dimensions is plus or.minus 0.12 In. (3.17 mm). either no personnel receive more then 10 m.r.
Under no circumstances should a box be procs.ssed during any 40 hour week, or that the maximum

) In the Irradiator which exceeds this tolerance. dose rate does not exceed 0.25 mr/hr.
'

The J-6500 machine is designed to sterilize by With the source in the Irrodioting position the
'

Irrodlotton medical products in fibreboord product shield provides shleiding in o!! proximate oreos os -
s
7

boxes 19.0 in. (43.3 cm.) wide, 36.0 in. (91.4 cm.) Indicated on A.E.C.L Drawing No. A02687 or
high and (<om 16.0 in. (40.6 cm.) to 23.0 In. (58.5 A04708. The following arcos have been token into -

g em.) In length. The tolerance on the rnoximum box consideration.' '

diinensions are plus or minus 0.12 in. (3.17 mm). ,

M N d t h fieldeximum product density is 0.30 gm/ce, and -

g minimum product density of 0.05 gm/ce In inside the control oreo does not exceed 0.25
selecting product box sizes, consideration must be m.r.h. The maximum field In any small area
given to the stability of a moving unit on conveyors. does not exceed 2.5 m.r.h. - -

) The boxes in the Irradiator must be of one size only, b) Roof - this is a restricted area. -

' '' ' ' ' ' ''

c) Equipment Room - this is a restricted areo.
IRRADIATOR BUILDING

-, d) External Areas. ' + --
. .

The irradiator building comprises that areo
,

delintoted on A.E.C.L drawing A02687 or A04708.J-/ ,
''.''.), '

. .

3

The building is constructed above ground from VENTILATING REQUIREMENTS
standard density concrete (2.36 g/ce.) and is

q ottoched to the moln plant. The reinforced concrete The Irrodiotion room requires ventilation '

biological shield is designed to reduce radiation facilities coPoble of providing 20 air changes per
levels to not more than 0.25 m.r.h. on all accessible hour. ' . .

.

..
.

~

Port 1 - J.6000 - J.6500 .
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PNEUMATIC REQUIREMENTS
J-6000 PRODUCT BOX SPECIFICATIONS.

The irradictor requires pneumatic facilities a)
.

with a minimum copocity of 35.4 cubic feet per External Otrnensions - fixed product box

minute free volume of air bosed on free air at 7.0
sizes ares 18.0 In (45.7 cm.) wide, 36.0 in.

atmospheru. A 7.5 HP compressor with a reservoir (91.4 cm.) in height, Box length 18.0 In.
(45.7 cm.).of 20 cubic feet capacity is recommended.

-

. .

. b) Weight - 65.0 lb. (29.5 Kg) assuming a
product den.sity of 0.30 gm/cc. or a minimum

ELECTRICAL REQUIREMENTS of 10.0 lb. (4.5 Kg) assuming a product
density of 0.05 gm/ce.

The irrodfator requires a 220 volt, 3 phase
and 110 volt, I phase, 50 or 60 ' cycle supply with c) Box Design Crlferro - o single box unit of
a minimum capacity of 5.0 K.V.A. Transformers fYP cal dimension 18.0 in. (45.7 cm.) x 18.0i
will be supplied to reduce local voltages available in. (45.7 cm.) x 36 in. (91.4 cm.) must beto the above. coPoble of withstanding a uniform and

' centro!!y located side food of 400 lb. (182 Kg)
without cousing deflection, distortion or other

STORAGE POOL damage to the box units side food to be
opplied vio c. flot metal surface over on

A water filled pool is provided in the floor
crea of 18 In. (45.7 cm.) x 18 in. (45.7 cm.).

of the Irradiation room for storage and replenish-
,

i ' ~
- ' W 6 '-

ment of the Cobolt 60 source pencils. When the d) Pax Tolerance - external dimensions main.
i

source is in the storage position radiation fields. t ined t within plus or minus 0.12 in. 3.18
inside the Irrodiotion room will not exceed 0.25 "" '

' -

m.r.h. *-
*'MW'~'a-

- * * ' ' " ^~

The water in the pool is continuously circulated
J. ' * a .

through a mixed resin bed demineraliser and J-6500 PRODUCT BOX SPECIFICATIONS i
octivated carbon purifier. Pool walls are constructed

.. .. _. .
, .

with poured concrete of minimum density 147 lb. d DWs% - We y M b
cubic foot (2.36 gm/ce.). stres cres 19.0 in. (43.3 cm.) wide, 36.0 in.

To prevent seepage of pool water into the (91.4 cm.) in height, and from 16.0 In. (40.6
cm.) to 23.0 In. (58.5 cm.) In length,surounding earth a waterproof membrone is

provided on the exterior pool walls with on b) Product Density - maximum density of 0.30
Industrial file lining on the interior. gm/ce, and minimum density of 0.05 gm/cc. I

'

c) Box Design Cilferio - o single box unit of- " . - a- .a "
.

"

PRODUCT BOXE5 ' typical dimension 18,0 in.' (45.7 cm.) x 18.0
,

In. (45.7 cm.) x 36.0 In. (91.4 cm.) must be
.

'

copobre of withstanding
Medical progs are fron pgrt tgough the

centrally located side food of 400 lb. (182 Kg)
a uniform and

ILe- fo M AIrrodiator esm"-

without cousing deflection, distortion or other(bow). T vs bc:c r c re taped tor,cier f"
free d k : b :p e : H: :. The strength and rigidity demoge to the box units side food to be
of the box must be comparable to that stipulated applied vio a flot metal surface over on
In 1(ute 41 of the Uniform Freight Classification for arco of 18 In. (45.7 cm.) x 18 In. (45.7 cm.).
the fo!!owing minimum grade of material to ensure

d) Box Tolerance - external dimensions main-trouble free operation of the product conveying - toined to within plus or minus 0.I2 In. 3.18systems
mm.).

;

.

Port 1 - J.6000 - J.6500
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PRODUCT CONVEYolt SYSTEM
elevotor to the lower source pass mechanism layer
where it is transferred onto the fifth pois.,) The product conveyor system automaticolly product continues to move intermittently through

The.

*

transports the boxes into and out of the irradiation
the sixth, seventh and eighth posses on the lowerchamber. The unirradiated product is stored on the
level. On completing the eighth pass the producth- occumulating input storage conveyor which is
box is discharged into the maze corrier for transportodlocent to the load. unload station. The input out to the discharge storage conveyor.

conveyor is 15.0 feet (4.57 m.) in length and has oh storage copocity for 10 product boxes.
-

,

*
*

ol from the mosfer timer, e Jabfc * CONTROL OF ACCESS
d @On a sgdu.M-Mdehd-uped--ugesher6o ROOF OF IRRADIATION BUILDINO

.

'

r d :!a a!.cd- Adfed onto the top level qe: r. fc

of the source pass conveyor A product box polr is The roof is accessible only by ladder. There
].. then elected from the boffom layer of the source is a steel ladder secured to the main building wol! '

. pass conveyor into the lower shelf on the maze up to the roof of the maze. A rodlotion hazard sign .|corrier. will also be displayed in this oreo. Use of the '

todder is restricted by a '' 9 Lv, pooru"T'/H7''
.

The source pois conveyor consists of two.

45 % c.t oftaJ. Doon. s,t puu. As.cDe eF A##A
layers of box support beds, pneumatic " pushers" No a s u c.M o g r' yW r~/ e# -$#/ M e #h''.
and end transfers, ind on elevator mechanism.

COBALT 60 SOURCEThe incoming product is discharged onto the upper
..

.

*

layer support bed and irrodioted product is dis *
charged onto the lower shelf of the maze corrier. Each source " pencil" is made' up of 16 Cobalt

60 " slugs" each 0.63 cm. dio, by 2.54 cm. long,
The corrier returns through the moze to doubly encopsulated and heliorc welded in' type-

discharge irradioted proddcts to the occumulating 316 ELC stainless steel tubing. Overall pencil
output storage conveyor. This conveyor is 15.0 fee, dimensions are 17.78 in. (45.16 cm.) fong with a
(4.57 m.) in length, body diameter of 0.38 In. (0.96 cm.) and . solid'

; The product boxes are conveyed about the stainless steel end cops 0.437 in. (1.1'1 cm.). (Refer
-

vertical ploque source by meons of the pneumatic A.E.C.L Specificofions C110, C177 and C188).
pushers and end transfer devices. Box movement Source pencils are housed in modular frames

.} is Intermittent with the cycle time determined by the to form a plaque source. The plaque frome contains/ master timer. 6 modules with each module handling up to 42, ,
,

. . u. | ,. .
~ *

P enciiss o moximum plaque copocity for 232,., ,,

'y .
P'**it** '

,~.. .. .g.. -. - + . + -
'

. ..

SOURCE PASS MECHANISM
.

,

- -
-

:- .:
I''' '' ?

-
*

, . . . . . . . .
*

. When a product box reaches the end of the CONTROL CONSOLE ' - . .

first pass by the source it is transferred to the inner -
possogo on the some foyer and its direction is tw 8'c1I ned C afmI C ni le S Provided.) reversed. On completion of the second pass the *" * * " * "' 7 * * 'product box is transferred to the opposite side of * * * '' '' ' "

.

*

the source plaque on the some layer and its The left hand section (or panel) includes the -) direction is again reversed. On completing the third following controls and indicators:
pois the product box is transferred to the fourth
pois and its direction is again reversed. * ' " " " ~ "'N'*""''"''**'"} to indicate radiation levels inside the irradio-When the product reaches the end of the

tion room with the source in the down (orfourth pois the box is lowered on a pneumatic sofe) position.

.

) Port 1 - J.6000 - J.6500
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2.' Monitor " Alarm" and " Memory"- a sp!!t pilot that a product box Is avo!!able on the supply
light to indicate a) when radiation levels inside conveyor.,

the Irradiation room exceed the permissible
limir and b) offer on alarm condition has 12. Master " Timer" - a key operated timer to
ceased or beer rectified the " Memory" pilot control the m chine cycle period,-

light will remain I!!vminated until the "Roset"
13. " Exhaust Fon" - a pilot light ter Indicate that

button has been actueted.
the exhaust fon is functioning.

An alorm horn, which is wired in parallel with
the " Alarm" pilot light, will em|t a loud 14. " Water Regenerate and filtration Pump" - o

II ilSP I P ot light to indicate a) that the deior.zerpiercing signol If on alarm condition occurs.
lP ant requ' ires regeneration and b) the filtro-The criticar' level in the alarm circuit will

ndimolly be set at 80% of the full scale rate, 'I n Pump is functioning . .
meter deflection, about 8 times the normal

15. " Water Level" - a pilot light to indicate thatbackground level.
the water in the pool is being replenished.

3. Monitor " Check" - ci pilot light to indicolo a
16. "Sofet - a pilot light to indicate that eithersteady "on" or "off" condition as well as

momentory (normal) pulsing. The " Check" a) the emergency cable hos been pulled, b)
the emergency button of the food / unloadlight will pulse to show that the rotemeter

circuits are functioning. * station hos been actuated, c) the emergency
push buffon on the control console has been

4. Monitor " Test" - on illuminated push button actuated, or d) the door Interlock circuit has
switch. When d. s.citch is actuoted on olarm
condition is fnduced in'o the rotemeter circuit been tripped. e)3q s.com . ,

"

to verify that the mete circuit is functioning 17. " Internal Conveyor" - o red pilot light to
' ' "* *' I ' indicate that the source pass conveyor hos

Y
malfunctionec!. .2.'... A*

5. " Reset"- on illuminated push button switch to
18. "High Temperatur " a red pifot light toreset the monitor offer on alarm condition.

Indicate that the temperature sensing probe
6. " Power"- o three position keyswitch with on inside the irradiation room has detected a

"o f f", "o n", and a spring fooded " reset" significant rise in temperature, a-
position to coettrol the power supply to the unit.

19. % Air Pressure"- a red piM li@'t m p
7. " Control"- o three position keyswitch with on vfde a visual Indication that air pressure in

off, on, and a spring loaded " start" position, the system has dropped below the required
This switch controls both the source hoist and level.

, . . . . . . .-
conveyors fe; outomatic machine operation. 20. ''hce Rock" - o ad piW l@ bd!

8. " Machine On"- a pilot light to indicate that thof source rock operation is faulty. .

the machine is running automatically.- '

21. " Source"- o three position keyswitch with on
9. " Machine Ready" - o pilot light to Indicate "off", "on" and spring loaded " start" position.

that the safety delay timer in the irradiation This switch controls the source hoist mechonfim
room has not " timed out" and the machine is without machine conveyor operation.
ready for operation.

22. " Source Down"- a green pilot light to indicate
10. "Corrier in Position No.1" - a pilot light to that the source is In the fully down (or safe)

Indicate that the product box corrier !: in the position. .

correct position to commence machine opero.
lion. 23. " Source Up"- a split red pilot light to Indicato

that the source rock is in the irradiate position.

11. " Box On Conveyor"- a pilot light to Indicate and that the plaque is horizontal.
.

#

* ,
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Note: button switch used to move the corrier towards
the Internal mechonism during "monual" con.'

With reference to items 22 and 23 above it voyor key switch operoflon.
,

should be noted that both the red " Source Up"
cod the green " Source Down" pilot lights will 6. "Corrier Out" - o pilot light to indicate the -

be simv!!aneously illuminated for any, Inter + direction of corrier rr.ovement on the monorail.

mediate source posillon. Individal red or between the source pass and food / unload
green lights will Indicate that the source is mechanisms. The "out" direction is away from
fully up or down. the source pass mechanism. It becomes o push

button switch used to move the corrier away
24. " Emergency Stop"- o red push button switch from the internal mechanisms during "monvol"

Is locofed on the left control panel. Use of conveyor key switch operation.
this switch will cause the product conveying
mechanisms to automatically shut down and -

,,

the source will be lowered Immediately. Note:

25. " Box Counter"- on impulse counter is located Reference items 5 and 6 only one of the
on the left control panel to record twice the specified pilot lights will be illuminated of any I

number of completed source pots mechonism one time. "Monvol" operolion by the key.
cycles. During normal (automatic) operottons switch and pushbutton will not offect the '

on Irradicted double product box is discharged cycling of the "in" or "out" pilot !!ghts. The
and on unirradicted double box enters the lights will only Indicate corrier movements
facility on completion of one full cycle. For during automatic operations. It should be
record purposes, Serial No. of each box may noted that the pilot lights do not Indicate the

~ be arranged to correspond with the box actual position of the corrier but only the
counter. position that the corrier must ossume for

automatic operoflons.
The right hand section (or panel) Includes the .- , ' ' ' > ~'

,

following pneumatic cylinder position indicators 7. " Conveyors"- a three position keyswitch with,

and conveyor controts: and "of f", "m o n vol", and spring loaded
.

" utom I C" Position. This switch controls'

1. "P.101, Receive" - o pilot light to indicate
that cylinder P. 101, at the food / unload conveyor CPerotions, without source elevation,

during m chine maintenance procedures.
station, Is in the receive position. .

2. "P.102, Receive"- o pilot light to Indicate tho, 8. "P. I to P.15 (inclusive) Receive" - fifteen
pneumatic cylinder P.102, of the food /unlood Illuminated push bution switches. These

.

station, is In the receive position. switches are used during maintenance opero-' *

tions to move the designated source poss*

3. "P.101, Discharge"- o pilot light to indicate mechanism cylinders from the discharge into
that pneumotic cylinder P.101, of the food / the receive position. Actuoted only when the .
unload station, is in the dischorge position.

,

conveyor keyswitch is In the "monvol" position.
*

4 "P.102, Discharge" - o pilot light to indicate g ,,7, j g P.15 (inclus!ve) Discharge" - fifteen
that pneumatic cylinder P.102, at the food / lliuminated push button switches. These
unlood station, is in the discharge position, switches are used during molntenance opero.

5. "Corrier In" - o pilot light to indicate the tions to move the designated source pass
direction of corrier movement on the monoroll mechanism cy!!nders from the receive position
between the food / unload and source pose into the discharge position. Actuated only

. mechanisms. The "in" direction is towards the when the conveyor keyswitch is in the " mon.
source pass mechanism. It becomes o push vol" position.

,
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(EMERGENCY AND SAFETY DEVICES Temperature Sensing Device
.

Emergency 5 top Control A temperature sensing and control u nit,
An emergency control cable is positioned ofong

m 9" fed *Ilh l'8 Probe inside the Irradiation room, (
* el'd 59n c nf FI5* In temPeroture, lowertwo walls in the Irradiation room and extends
* " " '''' " '' P *** " ' 'throughout the maze. Emergency push buttons are

(efso focued at the food /untood station and on the
control console. If either of these controls is actuated Conveying System

the conveyors will stop and the source will be if the conveying system does no.t complete its (lowered. cycle within a present tirre !nterval of 135 seconds
(approx.) the machine will automatically shut down.

Power Failure } , (,
'

.
'

,

in the event of a power failure the source Pool Water Level .

~

.c.

rock will be lowered nutomatically at a rapid but The water in the pool is automatically main- (controlled rate. This will prevent overexposure of tolnad within preset levels by a switch controlling
the product. If the failure is of a momentory (up I o water make up line, if the level drops below the
30 seconds) durotron the source will return to th* lower limit a caution light illuminates on the control (exposed position on resumption of the power console. The " Water Level" coution light advises the
supply. The machine will then continue to operate operator that water replenishment is required. A
normally*

row water meter measures .he amount of make.up (water. being automatically introduced into the
More Door Interlock

..; 9 . -storage pool. *. - --

A door interlock is provided on the maze door- (which prevents access into the Irrodiotion reorn Source Holst ' '' '' '

during Irrodiotor operations. The interlock solenoid
is of the normally engaged type and continuously if the source plaque does not complete the {rated. The solenoid must be energized with the tr nsition sarce "off" position / source "on" position
"Moze Door" keyswitch before the room la acces. within 60 seconds (approx.) the machine will shut

sible. A mechanical Interlock refeose is provided down automarleolly. (inside the more to permit personnel to leave if the
door shuts occidentally. I""''' AI ' * '

.

A microswitch mounted in the door latch While the source is In motion on audible alorm (
cnsures that the unit is only operable when the will sign I e ntinu usly. Pilot lights on the control

door is closed and locked. Overall control of the- con le wilI Indicate the position of the source.
,

door interlock is maintained with the "Powe r" " "'
-

, s

keyswitch on the control consofe. Air Pressure
,

*

Failure of the compressed air system will shut (',

Source Storage Rock down the conveyor system and lower the source. A
A storage rock, with a capacity to store all pilot light on the control console will provide a

the source modules, is provided for use in the pool. visual Indication of pneumatic follure. (',
This permits the source rock itself to be periodically
raised for examination as required. Start-up Safety Defoy Timer

A 90 second timer controlled by the "Sofety" (,
.

Source Rock Guido Cable defoy keyswitch Installed inside the irrodiction
. If the source rock should jom, the tension on room, must be octuated with the " Power" key before (the guide cable con be re!!eved from outilde the irradiation operoflons con commence. This ensures \

irrodlotion room to permit the rock to be freed. that the operator enters the room and checks for
. - '

. . .
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the presence of personnel and elfminates the possi. '

bility.of personn=1 being inadvertently shst inside. ..
.

.,

the Irradiator. '
, ,

i

, s. , u,..
...- .

. '| , n...

. .. .w i. .

. . t

. . /. Source !nterlock .,
. . - ~ ;

"

-
.. ' - ... .' .. .

'

The source interlock will drop out 90 seconds . . - - ..

offer the ''Sofety" keyswlich is actuated, if any , ~

.

emergency device is actuated while the source '

Interlock procedure Is being corrled out, the ,
'

<

operator must return to the' control 1 console and .

'

reset the machine before repeating the stort.up -

.

'
'

'p ocedure. The operator cannot open the more '
.

.
,. .

door from the outside unless the source is fully '

down,(or sofe) ond there is a positive safe reading

-

Indkated by the Irradiatior room monitor.
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Cobolt do plaque source within th'e design levels
.. . ..'

. *

shown in Toble 1. The radiation leakage' levels
. *

were selected on the basis that under normal work-
Ing conditions no person in the vicinity of the
Irrodiator receives more than on overage of 10.0
mrem per week or a maximum of 500.0 mrem per . '

-
.

year. This is the exposure level recommended by :

the loternational Commission on Radiological Pro.
,

, ;
tection (1) for members of the public. '' Atomic . '

. . .,.. ., .

energy workers (operators .or. control techniclans)
_

.

'.., .. .

may receive 10 times this amount (5.0 mrom per. '

, . , , , , , '. . .. ;.
. year)..

. .- .. P -
-

;",-,7er.g,..ey.y'e<-,**. . . "

.<2 . p.ap . /m . -". .- ,. ,.

e.e VN-M ,y,{s.s.
- ,, .

*'.h..*'..,-*f
-y....

p .j
PRIMARY'5HIELDING ..~ - '!.W .*' 1)4 *.: ..

'. *

_ . M r.'y'.{ .%.y '. $,; b5

The transmission of Cobalt do gamma radia_ tion , ,. ' . f,
. . . . . ..

.

- . c.- - - -

In concrete is shown in Figure 1. The dose rate from
-

I- -
-

I curie point source of Cobalt 60 is 1.3 x 108 mr/hr ~

. . - . -

. . .. .m .o - -

and varies inversely with the square of the distance. ' --

v -

Concrete thickness for the primary shielding were
. .

*
- - . +. '

- determined by calculating the max. dose rate out ~
.

side the shleIding wall for o polnf source und
. ..

,:

correcting .for source geometry. and absorption,

*|-

w'Ithin the source plaque. SomeTomple calculations
.

,
,

3-- *

are given below. * *'
-

- *

._-. -
, .x

1. Maximum fleId out:Ide external well parallel.
.

,,

, , . . . ,, i'
. ' to source plaque: e . ---

n'
-

. a- ,o

Concrete thickness = 57.0 in. (144.8 cm.)*" '' ~'' A
Transmission = 1.13 x 10.s-- #- '

Distance from source plane to exterior surface.*
- ' ' '

u.c
of wall = 139.0 in. (353.1. cm.)

. 3'' "- .r.-- -. -, ~ . -.,

' Dose tole due to point source of T,000.000 -~'

:-~ curies of Coboli 60 =
- .

.

' $ .,

x|7 :
"

-

1.3 x 105 x 1.0 x 104 39
. .

.-- 37 ' x 1.13 x 10 ' V
= 1.18 mrh i 139'/

*

. . *.
g , * +. . . .

,

.,*p.' ,s

.

Self obsorption factor and geometry factosfor.
.

*

transforming point source calculation to that*
.

for a 36.0 in. (3.14 cm.) x 60.0 in. (152.4 cm.). '-

plaque source = 0.65 ' * ?. -

SHIELDING CALCULATIONS
Maximum dose' rate = 0.77 mth
This is' below the design level of 2.0 mih 'tmostmum.

The biological shield for the Type J.dOOO and
. .- b.-. ,.

.

J.6500 Irradictor is shown on Orowing A02687 and 2. Maximum field on roof:
A04708. The shield is designed to ottentuote the . 'f

Concrete thickness = 57.0 in. (144.8 cm.)
"

radiation from a 300.000 and a 1,000,000 curie
Transmission = 1.93 x 10

-

J
.

. , ' .'
-

,

.-

0163%
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Assume point source of centre of source plaque E, is the inillol energy of the commo raysDistonce from source to roof ~ 119.0 in,
from the source.) (302.3 cm.)

Values of the differential dose albedo,Dose rate due to point source of 1,000,000 a(Eo, Oo O dI have been calculosed by.curies of Cobalt 60
Roso (3) using the Monte Carlo method. Using th.') 3

8~ 1.3 x 10 x 1.0 x 10' x 39.37 8x 1.93 x 10J
Roso dato, Chilton and Huddleston (4) developed- 27.4 mr/hr 119 / the following semi. empirical equation for the

.

-

diiferential dose albedo) Self obsorption and geom (try factor for vertl. a(E ,0 ; e, p. ~ l: C(E
. ..

col source ploque = 0.20 o ) K ( 0, ) 10 :s + C s l E,l 'o c
-

.

Maximum done rate - 5.5 mth . 1+cs s/'me. -

) This is belaw the design level'of 15.0 mrh
wh'ere C(Eo) and C'(Eo) are constants for a given

'o
,

maximum. ' energy '
'

I K(Os) is the Klein.Nishino differential energy scot.
tering coufficient,.

MAZE DESIGN . * ,
,

Os Is the angle through which the radiction is'

) - '

'

Accurate cole.ulations of the dose rate and scattered and is given by cos Os " sin Oo in Ocos
g g ,,energy spectrum at points along a concrete maze _

ore difficult to perform. At present detailed calcu.
lotions of the dose oftenuotion in concrete mazes

For Cobolt 60 gammo rays, Eo = 1.25 Mev
C(1.25 Mev) ~ 0.0665

have been confined to two-legged concrete ducts C'(1.25 Mov) ~ 0.107(2).) The amount of work required for detailed --

calculations for mores with more than one right.
The calculated values of the differential dose 01ongle bend becomes prohibitive and more design. bedo for Cobolt 60 gamma rays have been verified

) ers must either rely on measurements to determine by measurements of A.E.C.L. The energy of the
dose rates or the entrance of a maze with several
legs or must make order of magnitude estirnates singly.scotered radiation is given by

le

) using purely empirical formuloe. E~ , , g,
Moze entronces for industrial Irrodiators de- . ' (tes 0)

45H
signed by A.E.C.L. are based on both calculations, The required thicknesses of the more wallst
and measurements. The radiation incident upon required to offentuate the singly scottered radiation

'
the more walls due to singly scottered radiation Is' of energy, E, to below the design levels are

I , calculoted by dividing the scattering areas into
Colculated and corrections for lower energysmall segments and calculating the amount of multiply.scottered radiation ore jnode using Infor.singly scottered radiorion from eoch segment. The
motion obtained from measurements of thedose rate from the small scattering area A (Figt.ro
radiction fields 'in ond around mores built' by1 2) is given by: '

A.E.C.LD~ D a(E ,B , O, y ) A cos e.

o o o for more walls where no. Cngly.scottered*

r 2. r2 radiotton is locident and the monimum radiation
'

j 2 energy is due to doubly scottered radiation, on
where estimate of the Incident doubly scottered dose rote .

;
I* '" Y*'*"' "8 '' " " '* "*a(E G, O,/ ) Is the dift'erentiala o

dose albedo' |
'"' * * ' " "' '' " ' " ' * #" **

'

woll. The energy of the gammo roys impinging onA Is the creo of the scottering surface,
the second creo Is ossumed to be the energy of aD is the dose rate of one unit length from

*
o gommo roy having one Compton Scotter of the[ the source,

centre of the first crea and going to the centre of

.
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the second area. For the second scatter the paro- REFERENCES
meters C(Eo) and C'(Eo,) are opptroximated by
C(Eo,,) = 0.0561 Eo * S'* and C'(Eo) = 0.0122 , , " " " ' * " " "* * '"'''" " * " ' *'"'E a , . ,, Again, corrections for lower energy mission on Radiological Protection", (Adopted

.

.

multipty scottered radiation are made from meos' September 17, 1965), ICRP Publicotton 9
utensent dato. London: Pergommon Press '1966...

(2) J. M. Chapman and C. M Huddleston,''DeseDetailed measurements of rad' lotion fields
Inside mores have been performed by A.E.C.L. for Attentuation in Two. Legged Concrete Ovets
two shielded room facilities in Ottowo, the Irrodio. for Various Gomma Ray Energies", Nuclear (.
for at St. Hilaire, Quebec, and the Ethicon Medical Science and Engine,ering, 25, 66 (1966).

'

Products Sterilizing frradiator in Somerville, New (3)
- Jersey, in addition, surveys of the exterior radio.

OJ. Roso, " Monte Carlo Calculations on the
(Reflection and Transmission of Scatteredtion fields were performed on numerous other

Commo Roys", Nuclear Science and Engineer.Industriol irradiators built by A.E.C.L These ing,17, 411 (1963).
extensive measurements confirm that the recom. (
mended more .'iielding provides adequate pro. (4) A. B. Chilton and C. M. Huddleston," A Semi.
tection' emP ri al Formula for Gamma RoYs on Con.f

~ crete", Nuclear Science and Engineering,17,
419 (1963). .. :. ., j..
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. EMERGENCY SHUT.DOWN PROCGDURE * *.

#

). . f a

'

In on emergency the machine con be immedt.I
otely shut down as follown.

. . -, , ,
..

'

..
[ "1. At the Load /Unfood Station, Control Console er

. . . .

'

More - depress the emergency stop button 'or ' .. ,

pull the emergency ccble of these locottons,,

The radiation source will be lowered and the
conveyor system will'stop' immediately, Irre. -
spective of the stage ottoined in the machine - 1*

'

cycle, and . the. "Sofety". pilot Ilght on the
control console will illuminate.

- When the radiation source ,Is In the '"sofe"
. position, check that the Irrodiotion room
monitor is back Irs operation. If the radiation
level is normal, press the " Monitor Test" button
and hold until the monitor clarms. The alarm
signol will continue until shortly, offer the --, ,

button Is' released. The " Monitor Test" pilot :
light will remain !!!uminated until the maze
door is opened. All emergency procedures must:: >,

' be entered in the tog Book which is provided
with this monvol. ' ' '

. .

Note: . , . . . , . . .
.

,

c) The Irradiation ' room monitor is automatically
cut out when the source is in the "on" (or
Irradiote) position,

b) The more. door con only be opened 'by the
.

*
,

Port 2 .l.6000 - J.6500
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operator when the source is fully down and normal or on olarm Is indicated,'leove the
no clarm condition exists. facility as described in this manual under

Contamination Detection.c) The first time ea. h day that the operator isc

required to open the mazo door, the portable 4 At the Control Console - Press the "k.,nitor
monitor must be checked against the test source Test" button and hold until the monitor ai seas. ,

to ascertain that the audible alarm is function.
Inc. Note: The " Monitor Test" pilot Ifght will reman,

Illuminated until the maze door is opened.-

2. After an emergency shutdown, the Irradiatoc
5. At the Control Console - remove the " Power" }should be started up as per " start up offer

g g , g
emergency or inadvertent shut down".

turn the machine off.
'

6. At the back of the Control Console - check the
INADVERTENT SHUT.DOWN Portable hand monitor against the test source

to ascertain that the audible alarm is
During operation a number of conditions or I" "''I "I" 9 * " '''I 'Y

occurrences may cciuse Irradiator shut down of any 7. At the Maze Door - Insert the " Power" key
s tag e. In this event the cause will be indicated by into the " Maze Door" key switch and open the '

a red shut down pliot light on the control console. door. ,. ,y
in order to restart the machine it wi!! be necessary
for the operator to rectify the fault and then procee'd 8.' In the Maze - If a not.iceable increase in -

-

os per " start up after emergency or inadvertent m nit r er ekte rote Is evident on entering,
shut down". le ve the room and notify the department

,

: epervisor immediately. The supervisor will ~4
.

.

The red shut.down pilot light will remain check the radiation levels with o survey
illuminated until the fault is rectified and the instrument and will notify Atomic Energy of ..r ." Power" key is turned to the " reset" position in the Coaoda Limited, or their Agent, of unusual 5" Power" keyswitch and released. conditions or Incidents, if conditions are normal

The fo!!owing is o list of typical shut-down Proceed as required. j_.. . ,

conditions with their associated rectification pro. * ': e *+e - ---

cedu res. "
, ,, ,

, ,
-

- ,
, HAND OPERATION OF UNIT

{.

' '''"~ ~ '

(Maintenance or inspection Purposes) - *

To OPEN MAZE DOOR
' ' ''

'
- 2

- ~
** *

1. At the Moze Door- proceed as detailed under i.

1. At the Control Console - check that the source beoding To Open Maze Door.
Is in the safe position. This will be Indicated

2. At the Control Console-check that the " Power"by the Source Down" pilot light,
*

key switch is in the "On" position. 4

2. At the Control Console - In' sert the " Power"
3. At the Control Console - Insert the " Power"key in the " Pow e r" key switch and turn

key into the " Conveyor" key switch and turn *through the 'O n" position to the "R e s e t"
position and release. g ,,gg,

,

-

3. At the Control Console - check that the monitor IMPORTANT: DO NOT TURN THE KEY SWITCH -

INTO THE " AUTOMATIC" POSITION. ~

Read out" on the console is functioning and
that the Indicored radiction level is normal. 4 At the Control Console - Operate the pneuma.

,The monitor " Check" pilot light should be tic cylinders as desired by pressing the *c
flashing of all times. If the reading is not oppropriate push buttons.

-

e.
'.y. ;. .

' * Part 2 - J.6000 - J.6500
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Cylinders con be timed with a stop watch by the source pass mechanism are in their proper*

checking the appropriate pilot lights on the positions.
) control panel during cylinder operation. For

example: With cylinder P.1 In the receive ,

pos!!!on, press the "P. 1 Discharge" push " Power" key switch is in the "On" position.

) button. As the cylinder begins to move from 4. At the Control Console - Insert the " Power"
receive to discharge the receive light will key in the " Conveyor" key switch and turn

' extinguish. Both receive and discharge pilot the key. Into the "Monual* operation position.
) lights will remain extinguished unitt the

g ,cy!!nder assumes the discharge position. When
,,

the cylinder has assumed the discharge lights on the . maintenance control panel are

h position the discharge pilot light will Illumin. 9'**"* - -
.

ote. Cylinder stroke time con thus be deter. 6. At the' Control Console - Check that the green
3 mined from cylinder pilot light operation. Core "Pos. No.1" pilot light is illuminated. If the
) must be exercised during hand cylinder corrier is not at its correct ' position at the

operosion to ensure that the cylinders are Internal conveyor, turn the " control" key switch
3 free to move without obstruciton from product to the "on" position only and the carrier will
y boxes. automatically go to it's correct position, in-

ciuding going through a ."Iood/ unlood" '

) operation if required. Remove the key from,

CARRIER MOVEMENT the " control" key witch..

Coutlom it is extremely important that the

) Carrier movement under harkd control con be operator must not stort the machine for
conducted by merely depressing the " Conveyor in" oulomatic molntenance operoflon with the
or " Conveyor Ou t" switches. Unlike cylinder corrier in a posillors other than the one.

,

'

operoflon the switches must, be held in position [nd;cofed by the green "Pos. No.1" pilot light
'

during corrier movement. on the control console. The white " conveyor In"
Coution: Do not operate cylinder P.1 unless the and " conveyor out" pilot lights Indicate the

i
direction the CARRIER SHOULD MOVE forcorrier is fully in Position 1 or completely efear of -

automatie operation and NOT NECESSARILYPosition 1. Conversely the corrier must be fully !.

In the food / unload position before cylinders P.101 WHERE THE CARRIER ACTUALLY 15.

f or P.102 oro operated. These cylinders con of Serious demoge could occur if automatic
|

~

course be operated if the corrier is completely clear operation were ottempted 'while the corrier |

,

of the food / unload station. it will be obvious that was at the load / unload position, when the) the corrier could be damaged by moving cylinders control panel " conveyor in" pilot light Indicates

,

"

if this precaution were not taken. * -

that the corrier should be at the Internal
*

,,

} .,. .. 3, ........:., conveyor Position No. I for start up...s.. ...
. ,,

, , , ,

'" * ""** *** " * * " "IAUTOMATIC OPERATION OF MACHINE *
, , /

*

,, sequence, the food / unload station would
) (Maintenance or Inspection Purposes) commence to discharge and' receive boxes

,

'' ',

,
, from the corrier os the corrler ottempts to

'*

1. At the Maze Door- Proceed as delolled under correct Its pos! tion by returning to Internal) heading "To Open More Door". conveyor Position No.1. This would cause
,

* * * ' ' * " " ***" ** ''2. At the Load / Unload Station or Source Pois

'} Mechanism - To operate the machine with * 'Y "" * *
product boxes it is necessary to check that oil 7. At the Control Console - Turn the " Power" key
boxes either in the food / unload station ce 9 in the " Conveyor" key switch through the, , ,

3 'sm. .y .) '
'

/ * Poit 2 - J 6000 - J 4500,
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"monvol" poslllon into the " Automatic" post.
tion and release. The machine will now assume No.1". Now turn the key through the "On"
automatic operation, for operotton of the position to the " Start" position. Release the
machine without product boxes the switch ot' key and it will return to the "On" position and

-

the food / unload station which Indicates that the "Mochine On" pilot light should now be
there is a box onJhe conveyor must be actu. lliuminated. The source alarm bell will signal

''oted monvolly foIeach machine cycle. until the source reaches the Irrodfate position .
and the "$ource Up" pilot light will illuminate..

The product conveying systems will then re.
.

START UP ATTER EMERGENCY OR sume operations automatically.
INADVERTENT SHUT.DOWN ''-

8. At the control Console - Make o complete :
"Sofety" entry in the tog Book. >

('. . .

. , * "
, ..s ,

1

An emergency shut.down has occurred via the
4

. emergency button at the food / unload or the emer. "HICH TEMPERA 1URE"
>
*

.

gency cable located inside the maze and frradiation 6, , , ,
,

' r .' ' ." ' "
room or an attempt hos been made to gain access

A m chine shut.down has been caused by theInfo the Irradiot!cn room by force.
d8tection of femPerotures ab,ove normal in the

'%
1. At the Control Console - Reset the machineIrrodfation room. ' ~ * / .''44'

.

.9 kcontrols by turning the " power" key into tiie 1. For the, resumption of ' perations proceed as
-.. *

o
" reset" posi' ion on the " power" key switch. defalled under heading "Sofety". ,

.,;

The key will return to the "on" position. .

". ,' ;Resetting the machine will clear all the . ,

.
.. .

Inadvertent shut.down condition pilot lights
.on the control panel and these lights will now # #E [,D[f g [,g ,,,,, .] . ,

. .,

. - ' '
. , , ,

be extinguished,
A m chine shut.down has been ca.used by a

' s .
f'

failure in the pneumatic syster'n. ,' .y2. At the Control Console - Remove the " power" '- '

1 '-key from the " power" key switch taking care
to leave the switch in the "on" position.

1. For the resumption of operations proceed as'

detailed under heading " Safety". g,

; , ,,
3. . At the Mare Doori Proceed as detailed under

., p.,

, . .r ,.ja . .'V . .
' ..

heading "To Open Moze Door".
".

. -
'

.g
4. Ascertoln the cause of the emergency condition

,"5OURCE RACK"
-

**O ,- - . ' . -
. <> '" *

4~. -
- '

- ~.,. s. : :. e .. . .
, , . . . .

and rectify the fault. . ..
. ,e,

.

i
-

A m chine shut down has been caused by a ' '
'

.

' , , important: Do not attempt to alter the position 'malfunction in iource rock operations the source ,*O

' ' .'
;

of machine components before restarting, ' rack has not assumed the fully exposed position In,

the preset time period. ,'

5. In the Irradiation Room - Achate the "Sofety.
'

Delay" switch with the " Power" key. This will 1. Before resuming operations the operator must ~,

stort the 90 second safety delay timer. notify the facility supervisor of the conditione,

existing of the unit. Subject to supervisor
.,

6. In the ferodlotton Room - Leave the room (ofCPProval the operator con then proceed as g
e normal walking pace) closing the more door detailed under heading "Sofety".'.~; an the way out. - ' - <

,

g., .
. , '

.

7. At the Control Console - fr sert the " Power"f b

. key into the "Mochtne" key switch and turn " INTERNAL CONVEYOR"

the k'ey clockwise to the "on" position, teove le
'

''

in this position until the corrier arrives at "Pos. A machine shut.down has occurred due to a- ~#

malfuncilon in the Internal conveyor system or rnare
'

'.

, .
,,

. . ,

9. ,

.
.

.
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conveyor system or the machine he " timed out" rectifying the problem (by clearing the [am i

because of no box being avollable ,n the food / and allowing the cylinder to complete its'
c unload station. See the following proceo' ares which stroke, or by ad[usting or replacing the re.

are detailed under heading: " Internal Conveyor spective limit switch), the operator must not
Malfunction" and " Internal Conveyor Time 1 Out" change the position of the cylinder pushers
before resuming operations. from that in which they were found when thei

, unit shut down. It may be necessary to
-

actuate a given cylinder employing the hand
'

INTERNAL CONVEYOR MALFUNCTION OR CPerosion method to rectify the problem but

MAZE CONVEYOR MALFUNCTION the operator must return the cylinder pusher
to the position which it had ottolned or was

i
ottempting to attain when the shut down

In the event of an internal conveyor malfunc.
occurred.tion or more conveyor malfunction which would . .

indicate a box [om, or limit switch malfunction, the J. After rectifying the moffunction, operoflon con
following procedure for the resumption of opero. be resumed by proceeding as detailed under
tions should be adopted: heading "Sofety".

1. At the Maze Door - Proceed as detailed under
'

heading "To Open Maze Door". SUPPLY CONVEYOR EMPTY OR
,

2. Ascertain the cause of machine shut-down.i '
*

3. Should it be necessary to actuate a cylinder 1. At the Maze Door - Proceed as detailed under,
in order to rectify the malfunction, it is Im. heading "To Open More Door".'
portant to make sure tFot the various cylinder Note: On entering the maze the corrier will
positions are not changed from those they be found of the load / unload station. Thein-
ossumed at machine shut-down. It is import- ternal conveyor will have completed its' cycleI
ant for the operator to familiarize himself with and all cy!Inder indicating lights P. I through *

the operating sequence of the source pass P.15 will be green. The " Box On" " Position
,

,
-

mechanism cylinders as described in Port 3 o'f No.1", "Mochine Ready" and " Machine On",

this monvol under hooding " Pneumatic pilot lights will not be illuminated. The clock
Cylinder Operating Sequence"), timer will be at 0 time.
Eoch cylinder operation Is dependent upon the 2. After rectifying the storage conveyor shut-
completion of preceding cylinder movements, down, operation con be resumed by proceed.
For example, cylinders P.1 and P.15 octuate ing as detailed under heading "Sofety".i
simultaneously when discharging and fooding

'

.

the mozo corrier, if either of these cylinders
, ,

, , , , ,

does not complete its' stroke and actuote their " SOURCE" KEY
'

-

~i
respective discharge posifton Ilmit switch the

,

,,3 ,,

cycling sequence will stop. The succeeding ,

cylinders in the operating sequence require Energy of Canodo must be kept in a safe' place.

actuation and completion of precedmg cylinder under lock and key of the site for the use of A.E.C.L

movements before they con function. There. personnel only. At no time will the operating
fore, if a given cylinder does not complete Its' personnel be permitted the use of this key.'
stroke and actuate lis' respective discharge or
receive limit switch (whether this is caused by PRODUCT BOX LOADING PROCEDURES

,

a faulty switch or a box [om) the cylinder,

operation sequence will stop, the timer will 1. At the Maze Door- Porceed as defoiled under*

run out and the machine will shut down. In hooding "To Open Maze Door".
.

.

Port 2 - J 6000 - J 6500,
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# 2. At the Storage Conveyor - Lood the storage
11. At the Control Console - When the mechanism.conveyor with a minimum of ten (10) durnmy la completely loaded with dummy boxes turnproduct box units,

off the machine by turning'the " Power" key .
3. Obto!n the " Timer" key from the piont super. to the "Off" position In the " Conveyor" key

visor. switch. ..

. - 4. At the Control Console - Insert the " Timer" 12. At the Intet Storage Conveyor - Load Infet
key into the " Timer" key switch and turn the storage conveyor with product to be Irrodiated..
key counter clockwise to the desired timer

13. At the Control Console - Start up machine os :setting. .
as per paragraph " Normal . Start up Pro.

Note: The minimum timer setting on this timer * * d"'"~* ''' > Y ;; *

.'
'

'
.'

Is six minutes. In other words, the block hand ..- '
',

. .'

.'.~4'***of the timer must be In the block portion of ~

,

' '
''

.. . ' .+ '

the timer setting scale.
~ O.

,

**
f . ~ 'N *

.
' ,

' 3. At the Control Console - Insert the " Power"t
,

. S)!.y;|.I *'. . a. .

,'key into the " Power" key switch and turn to TO UNLOAD UNIT
..:f.;. . w.= :-

' * ,-

the " Reset" position and refeose. . . . .,

, " 'IZ '

l. At the Inlet Storage Conveyor - Load inlet stor.
6. At the Control Con ole - Cylinders P. I through.

age conveyor with a minimum of ten (10)P.15 pilot lights must be green. dummy product bo units and olfow the
7. Remove " Power" key from the , Power" key machine to run unde (r norma, l conditions with'

.
,,

> , .

switch m.sking sure that the. key switch is in the source up until the first dummy box is dis. -
.

the "On" position. charged onto the dischar.ge storage conveyor,
-. ..

At this time the internal conveyor will be full
8. At the Control Console - Insert the " Power"

- key in the " Conveyor" key switch and turn of dummy box units. ., ,;|;..,e , ( .j,*,.
,

+.t- ;, .* * ' '
t " ' ' ,

2. At the Control Consol' -Shut down the machine
'.

the key into the "Monvol" operation position. e.-.; v. , , r. .
'. , os per paragraph " Normal . Shut Down.

~. . .i[i 9. At the Control Console - Using hand operoflon
; .

move the corrier into the "Pos. No.1" position Procedures".j* j ,1. 'y,b - ' , ,f .,
l**

,,- '.i ' ' '- '- -'

n, . . ' . of the Internal conveyor. . Note: ft may be necessary to clear the Internal ~..

.u.
.

,

10. At the Control Console - Turn the " Power" key ' conveyor mechanism of product boxes for . ;
,"

"*

maintenance work. The operator must open .. .X, to the "Off" position in the " Conveyor" key the more door os detailed under hooding "To .,|y. switch. Then turn the key into the " Automatic" Open More Door" and manually remove the
*

. ' ' * Position and release. The machine will nowv_ hl
. .

,

.y' ' dummy product boxes from t% acurce pass
.Y,Mk ossume automatic operation.

. 'C / . . ., 'I " conve '. .'
.. .

h, . .;. .yor.
.

v m .....?.;;r.. * * ' C ; e.7.,: c
-

7~,;,..' ,'. .:
.. ,.

. ' .; .

.'
. ..

- . ' . . .y .
. . ..

.. . . p6 ;,rt e. ..; - . ..,,7
' :. ,'. .

9,. .

- . , , , ,
. -., ;. ., ; _,, *.

,,, ,, , , . *.
3;$. .:,.. . ,.4f. .~.,R' ir.Qid. .n. ',

*

.

.' .Y :. ;|' '. n. .| * .f..,n.H . .'

,* ' ' * '
.

'' ' p., * . . ; ,' . r . ,

., '. J.-
.

.. . '', .
. . .

'.c.. . ,.
,. - ,

-
,

.
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'

COBALT 60 IRRAD[ ATOP TYPN J-6000J-6500
~

'

'

, . . .

. EMERGENCY CONDITIONS
'

i, -

W-

NOTE: .

BEFORE ENTERING TifE IRRADIATION ROO31
,

er.- ..

CIIECK TilAT TIIE CELL 5!ONITOR IS FUNCT10NING
lym.;

* *- =.
,

*

. , , .
. ,
.. .

'A. PERSONNEL IN SIAZE OR IRRADIATION
..

.

F. m
ROO31 AT START UP INTERNA!, CONVEYOtt PILOT LIGIIT $$E. lLLU311 NATES

| , gg
H PULL EMERGENCY CABLE ON THE ' vat.t.

.

1) TURN OFF MACHINE I - ~ |' 7.,$

, ,

AND/OR s .. ' ' , ,
.

*
' *

; ,', , : 44++O
',

21 PUSH EMEROENCY STOP BUTTON AT THE
'

2) CHECK FOR CAUSE OF TROUnt.E ' MM.)
j,

',

LOAD / UNLOAD STATION OR s CONTROL ''

COSSOLE. yh; y
'

,

'* ,,

.
1 . n.5 e. ,

.'....':.'.., -.;
. -

3) VACATE THE !RRADIATION ROOM .

* ' '

-
*

" '..

G.
'

AIR PRESSURE LIGitT ILLU3flNATES
. . .

,,

.

t) TURN OFF MACHINE
.

' ' ' ' ' '

B. Af0NITOR ALAR 5! SIGNALS
*

..U-?''

, $ ..' - .

.
- ~

. * W M-1
*

1) SHt/T DOu?! MACHINE 2) RECTIFY FAULT
-

74% ,-
* . /. *

* /- gg: . ..
2) DETERMINE CAUSE * ~ ,

'. - '' ' * "' '' * I"

3) NOTIFY ATOMIC ENEROY OF CANADA II. DOX ON CONVEYOR PILOT LIGilT V'MLIMITED IF OTHER THAN MECHANICAL OR EXTINGUISIIES - '

C D,. , <ELECTRICAL FAILURE
.

p**W.N |
.

l) RECTIFY CONVEYOR MALFUNCTION
r

\

wap|W.*4-

-s-

.'. SiO31ENTARY POWER FAILURE 2) RE$ TART MACHINE
.

,f[3EEIf5[)il TURN OFF MACHINE M^
* ~ '

2) TURN POWER KEY IN POWER KEYSWITCH
*; -

TO RESET WHEN POWER IS RESTORED SOURCE RACK PILOT LICIIT ILLU511 NATES 2 EMF |
. J.

jW.E. f \~

1) TURN OFF MACHINE '.3.. g,Qf.
.

,

). PROLONGED POWER FAILURE -

2) LF SOURCE IS JAMMED IN A SEHl. EXPOSED i'''%nw
: -

a.

M-1) TURN OFF MACHINE OR EXPOSED POSITION NOTIFY' ATOMIC
" *".~*.3#'

5
ENERGY OF CANADA LIMITED YY*

2) WHEN POWER IS RESTORED RESTART THE . NMEDIATEl Y
'

MACHINE "[.

[,[:

SAFETY PILOT LIGilT ILI.UaflNATES ONLY ONE SOURCE UP PILOT LIGIIT -
h-~ ~-

': -

,.

K. .. ...
. '

ILLU511 NATES
1) TL AN OFF MACHINE .' .g. "/'- 2-

.

-

.tu : \
.

1) LOWER THE SOURCE RACK AND ADJUST $$.i
-

2) INVEST!OATE AND RECTIFY FAULT RACK OUIDE CABLES ''i.if *-.,* ,

w,;.w.

FOR EMERGENCY SEPtVICE G5!. b?-

:sa'M
. -

~

ATO511C ENERGY OF CANADA LI5flTED .:.b. bOh
CONTACT: '-'

74\!!LE: Nemota, Ottawa. Commercial Products *

'LEPilONE: 613 836 2790 Installation & Services Dept. f!,;':!GdT-

P.O. Dos 93, Ottawa, Canada. 5.t'.~' .

C. &. ', f3-J.L-
;

613 - 5 ? Z. - Z 7 9 0
.E.: :-. .. re.- -
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Ed@_@iCOBALT 60 IRRADIATOR TYPE J-6000 J-6500 '

, .~~.;z,;::;,.;r|.

..
.: .- - -.. ::':BASIC OPERATING INSTRUCTIONS ' '

. . n. ; . . . .

*:'. .j. gMf. .
..

.*

.. TO START . .a ' . . ' . '
' ''.

.. -y' . . . . .

,,. Q, Q' '
**i'.

;..
,

,

1. CHECK ALL MONITOR READINGt ARE NORMAL. / .M%' "
,

. ,

2. CHECK TIMER SETTING FOR PRODUCT BEING IRRADIATED. . ; i ,, ,. ' , , g,;.gm :'
r. . - .

*

,

3 CHECK POWER 15 "ON". ,1 Yf .' . ":. k..ge: .4
'

. . . ' "* ~ . -
'

, ' ",-; .~ . . V '~~%n
-

. . - s y. ...
-

.34. CHECK THAT DEIONIZER WATER PUMP 15 OPERATING. . . ' '4
.

'~~ !
*

- wc,... .,

5. CHECK THAT COMPRESSORS ARE OPERATING.
_ ,

gQ| ;, , . ...

6. CHECK THAT CELL VENTILATING FAN 15 OPERATING. . . > _ . ..

' i *-'a .'~'.,;3. ~. '
'

.e. ,
. .

. ..

7. CHECK THAT PRODUCT BOXE5 ARE ON THE SUPPLY STORAGE CONVEYOR. . ' , ' ' hY--h!
. o .. .

3. TURN " POWER" KEY 5 WITCH TO RESET AND RELEASE. . .; . '- I - :
.

' ** '
..

'

9. REMOVE " POWER" KEY FROM " POWER" KEYSWITCH.
"

. { . . . . ' . .. . ; ' W . 3. f w:L:LQ: g, , . .

g_. g.v ::::n._

O. CHECK HAND MONITOR FOR AUDIBLE SIGNAL AGAINST TEST SOURCE (ONCE DAILY).

1. OPEN MAZE ENTRANCE DOOR WITH " POWER * KEY.
'

'; . ~ ' g ,_ . __
2. CHECK POSITION OF PRODUCT BOX CARRIER.

$.y ,. .k.,3. CHECK THAT THE IRRADIATION ROOM 15 VACATED.
p,b $,. I-w: .4 SET "5AFETY INTERLOCK" SWITCH. .

. .J; . . - .;'
~ m..:3. . : .n.gje5. CLOSE MAZE ENTRANCE DOOR.

.
. .-

1 . .. g. " 225. .. .

i. CHECK CONDITION OF LOAD.UNLOAQ AND INTERNAL CONVEYOR TO ENSURE THEY ' ARE N.$;T;,C
OPERATIONAL. .E/D.?,i'.1.

.

a n ~; m = :.

1 TURN " MACHINE" KEY 5 WITCH WITH " POWER" KEY TO "5 TART" POSITION ANb RELEASE. ii.7 %I@ i1.

,:::A. :-Ow:'
- '

E9~.WNi,- - .;

TO STOP L r-- m#e.- ete:,

e. .:==.::: '
* .'

'

9.'''.y:"r,.

1 TURN " POWER" KEY IN " MACHINE" KEY 5 WITCH TO THE "OFF" POSITION, AFTER CARRIER ARRIVES - ' .g w i
AT "POS. No.1". .., -

!. REMOVE THE KEY.
3.ec: ..

3. CHECK MONITOR READING 15 NORMAL. M'. !"Qif.3_. .;.:::~ !s:
. . . . . . .....!w

IN AN EMERGENCY SE. .M.. eye.w
. PRESS AN ENERGENCY STOP BUTTON

M.....EQ.:~. ..

$NY
gh2g$pPort 2 - J.dOOO - J.6500
= ~ : :~ :-
' ~ ' *; .: .t .
t%w.: ~ .,:

*
*
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CHECK OUT PROCEDURE AFTER'

COBALT 60 INSTALLATION

1. The
operating area is monitored with on

' ,

appropriate survey meter during and offer-
source replenishment. The source pencils and
associated components are wipe test'ed "In
situ .d%

2. The first time that the radiollon source is raised
from the pool the following items must be

,

*

checkeds.

a) The correct Interlock procedure Is corried,

out and authorized persons only are in, -

ottendonce during the test.h'*c
b) The source is raised with the " Source" key.'~

switch (without conveyor operoflon)). The
-

CHECK OUT PROCEDURE PRIOR TO monitor is checked for rodlotion readings.-

CODALT 60 INSTALLATION

9 is conducted with the source in the rolsed'U As each facility component is Instatted it is position. i

checked for correct operation before proceeding '

with the next sfoge of assembly. These componen, 3. The source' rock is then lowered. The monitor!
is rechecked against the test source.checks include: '

. 4, rinal test of comprete machine.
1. A full operation check out of the sourea rockg

(unlooded). Limit switch settings are od[usted
' ,

W
to provide smooth operation and the rock is CHECK OUT PROCEDURE FOR HANDllNG SOURCEcycled at least 20 times.

SHIPPING FLASK FROM TRANSPORT VEHICLE TO
,

IRRADIATION AREA
2. The ventilation fan is checked for satisfactory

operation and filters are installed.
1. On arrival of the transport vehicle at the site,) 3. Standby compressor operofion. perform o rodlotion service on each fiosk and

,

note that the findings agree with the shipping4
Wofer level float switch and water filtration documents.-

unit, a
!

..

2. Select a suitable " Staging Area" which will
, ,.

5. The complete conveying system (using dummy permit the crane to pick.up the flosks from the '-

product boxes) for smooth operation. vehicle. At no time is the fooded crone to be

Interlock procedures and safety switches. The moved from one locotton to another.6.

start up procedures are simulated and machine 3. Remove the flasks from the transport vehicle
functions are checked for soffsfactory operot- using sling drawing No. D.12129 to the
lon. All safety interlocks, emergency stops and " Staging Area".
clarms are octuated to check for correct A. Remove the four 3/4 Inch bolts that secure theCPerotion;

flask to the shipping skid, hoist the flosk cieor
7.'

The monitor is checked against the test source. d her onto the fransport trolley
(A05664).

,

.

-

4
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5. Using leak test opporofus (A05667), check floak
Covity for removable contaminollon by con =
necting to the lower drain quick-connnect
fitting and filling the flask cavity with water. -

When water reaches the top of the upper '

drain tube, lower the carboy o,llowing the
water to re enter while possing through the

.

filter. Check the filter with the survey meter -

for signs of removable contamination.

6. Move the finsk to a point below the | Beam in
-

the Irrodiotion chamber and connect up slings -

(A05538). Lower the flask to a point [ust above
,

*

the water level. , ,

, .
*"

7. Remove all but Two of the bolts that secure the
top loading plug to the flestc. loosen the re- . , . - 7,,. . .g .

:,
molning two bolts not rnore than three turns. " ' ~

7" * )'[ .
.

' , .: ... *

Attach plug sling cable and temporarily secure '..'r.
"

) . ,, ;f.'the free end in such a manner os to prevent .
,

* '.qm ,.q,.-
the cable falling into the pool when the flask ..

*

is lowered. . .,_. .? .
'

...?' .... . . .~
-
s...

. J. m.-

8. Lower flask to floor of pools remove crane hook -- ?,3-(., - . . -'. . . ' -
from sling. Remove the two remaining bolts ' ~ ;-

from the top loading plug and by means c,f
... -.

,

the cable in 7 above, remove the top loading I "
*

: : ; . :. - ., ,.

pitig., - , .
, , ,

.,qt.s .. m..-. -- -

,
-

:_.

9. Proceed to remove the source shir Nng cage 'b ' ' '.

ond store on the work table.. ,
. .h'., -

, . ' , ''

10. Connect the uano hook to the hoisting sling
-4 ;

, , - - ... ,
,

J .. o
and fift flosk to o point just above the surface ?.4 ' -. -"' 9 ,.- of the pool. . '

. J. '..l'.. ~ .
. '

. .
.

. 11. In4 tall top plugt drain tube plug, hoist floak
,

, '

. . . . .**
and place on transport trolfe'y, Out:Ide the - P . - . J.Q I . ,' . , ' ' -' , . , building, attoch flask to shipping skid.-

, '.' , .
.

--

12. Remove Class D Poison Stickers, etc., from . 'S U- ( ,'

.. w .
. ..

,
'

-
flosk and offix " EMPTY" Sign.

, ;, .
' ,

' [JJ..r. *~
. .

13. The above procedure is ed be adhered to for . , . , , ,

-

subsequent flask unloading operations.
-

-

* *

. . .
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