Atomic L'€nergle Atomique
’e!} of Canada Limited du Canada, Limitée
Commerclal Products  Produits Commerciaux
P 0. Box 6300 C.P. 6300 Tel. (613) 562-2780
Ottawa, Canacia Ottawa, Canada Telex. 063-4162
awa K2A 3W3
File: F92108
80-PE-870
1980 September 4
i ;é
Mr. Paul R. Guinn, ¢ »
License Management BRianch, c 2
Division of Fuel Cycle and .
Material Safety, ¢ 2 3
U.S5. Nuclear Regulatory Commission, S
Washington, D.C. MLy et
U.S.A. 20555 =
Dear Mr. Guinn:
Subject: Radiation Survey Report as per Condition

16 of USNRC Lic. No. 54-00300-9
Category 1V Irvadiator

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

Site: Becton-Dickinson
Division of Becton, Dickinson § Company
Route 7 and Graceway
Canaan, Connecticut 06018
Type of
Work: Source Loading - Addition of 466,388
curies Cobalt-60 1980 August 1
Category 1V Irradiator
Serial No. IR21
Total
Activity: 1,499,140 curies Cobalt-60 1980 August 1
Authorized

Technician: Mr. R. Chu

Yours very truly,

403220216 930527
PDR FOIA
RAMSDEL93-176 PDR

et e

Rod Chu, Senior Radiation Physicist,

/cpg Industrial Engineering & Service
Encl.
COPIES epx: ,
cc: Dr, John Glen, Region 1, USNRC TNsrtcﬂuuNZKgng‘OF
Office of Inspection § Enforcement ‘xFOnCEMEN1

631 Park Avenue
King of Prussia, Penn. 19406, U.S.A,
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Becton-Dickinson, d%ffb/// el d4
Rt. #7, Grace way,

Canaan, Connecticut, TANAAN PLANT

‘U.S.A, 06018,

Gentlemen:

SERVICE BULLETIN - RADIATION STERILIZATION
FACILITIES

As a result of a recent engineering survey of
several irradiator installations and a recent field
incident, we have noted two critical situations which
¢an 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 or
design, the product, during irradiation,
Passes by the source rack with minimal
clearance in order to maximize irradiation
efficiency. The minimal clearance between
Product 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 with
potential jamming or damage to the source
system occurring.

Totes dnd carriers must be routinely inspected
at the unload station of your irradiator. 1If
damaged, they must be immediately removed from
service and repaired. Inspection of totes or
carriers must be implemented as a mandatory
continuing function for Your operators.

e



2) With higher source activities now being placed
in serv2cc. we inform you that there 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
product te smoclder or ignite after approximately
9 hours continucus exposure to the source. '

If you have not already installed a fire i
extinguishing system in your irradiator, we Y
urge that you do so without delay to minimize
potential damage to your product and the
irradiator 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,

Wpudieon

R.G. McKinnon, Manager,
Industrial Engineering & Service.
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Enclosure 5

The general layout of the facility is shown on

AECL drowing A02687 or A04708. The type
44000 and J-6500 Irradiator is a self<ontained

unit surrounded by a ventiloted concrete biological
shield. The J.6000 machine is designed 1o sterilize
by irradiation medical products in fibreboard
product boxes 18.0 in, (45.7 cm,) wide, 36.0 in,
(P1.4 em.) bigh, and 18.0 in. (45.7 em.) in length,
Maximum box weight is 65.0 Ib. (29.5 kg) assuming
a product dinsily of 0.30 gm/ce, and the minimum

box weight is 10.0 Ib, (4.5 kg) assuming @ product

density of 0.05 gm/ce. The tolerence on box out.
side dimensions is plus or minus 0.12 in, (3.17 mm),
Under no circumstonces should a box be procussed
in the irrodiator which exceods this tolerance.

The J-6500 machine is designed 1o sterilize by
Irradiation medical products in fibreboard product
boxes 19.0 in, (43.3 em.) wide, 36.0 in, (91.4 e¢m.)
high and from 16.0 in. (40.6 em,) to 23.0 in. (58.5
em.) In length. The tolerance on the maximum bex
dimensions ore plus or minus 0.12 in. (3.17 mm),
Maximum product density is 0.30 gm/ecc, and
minimum product density of 005 -gm/ec. In
selecting product box sizes, consideration must be
Qiven to the stability of o maoving unit on conveyors.
The boxes in the irradiator inust be of sne size only.

IRRADIATOR BUILDING

The irrodiotor building comprises that area

delinioted on AE.C.L. drowing A02687 or AOKTOB~£-]

The building is constructed obove ground from
standard density concrete (2.36 g/ec) ond s
attoched 10 the main plant, The reinforced concrete
biological shield is designed to reduce rodiation
levels to not more than 0.25 m.r.h. on all occessible

PART 1
DESCRIPTION

1,590 000
surfuces when a ;800,000 curie Cobalt 60 rodiation

source is uillized,

The building is served by the main plant
heating (and/or air conditioning), electrical powsr,
compressed oir, water, drainoge and sprinkler
facilities,

- ’ - . -

BIOLOGICAL SHIELD

Tha biological shield is designed xuch that
either no personnel receive more thon 10 m.r.
during any 40 hour week, or that the maeximum
dose rate does not exceed 0.25 me/he, ‘

With the source in the irradiating pesition the
shield provides Jhielding in all proximate oreas as
indicated on AEC.L Drawing Neo. A02687 or
AD4708. The following areas have been taken into
consideration,

a) Control Area — the average rodiation field
inside the control area does not exceed 0.25
m.rh, The maximum field in any smell orea
does not exceed 2.5 muarh, -

b) Roof — this is a restricted area.
¢) Equipment Room — this is o restricted orea.

d) External Areas.

VENTILATING REQUIREMENTS
The lIrradiation room requires ventilation

facilities copoble of providing 20 eir changes per
hour, . .

Part 1 - J.6000 —~ J-6500
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PNEUMATIC REQUIREMENTS

The irradictor requires pneumatic facilities
with @ minimum capacity of 354 cubic faet per
minute free volume of air bosed on free air ot 70
atmospherss. A 7.5 HP compressor with a reservolr
of 20 cubic feet copacity is recommaended.

ELECTRICAL REQUIREMENTS

The irrodiotor requires a 220 volt, 3 phase
and 110 volt, 1 phase, 50 or 40 cycle supply with
@ minimum capacity of 5.0 K.V.A. Transformers
will be supplied 1o reduce local voltages available
to the above,

STORAGE pPOOL

A water filled pool is provided in the floor
of the irradiation reom for storage and replenish.
ment of the Cobalt 60 saurce pencils. When the
source is In the storcge position radiation fields
Inside the irradiation roem will not exceed 0.25

m.r.h, T

The water in the pool is continuously cireulated
through @ mixed resin bed demineralizer and
activated carbon purifier. Pool walls are constructed
with poured concrete of minimum density 147 Ib,
cubic foot (2.36 gm/ecc.),

To prevent seepoge of pool water into the
surounding eorth @ waterproof membrane Is
provided on the exterior pool walls with an
industrial tile lining on the interior.

AP .

PRODUCT BOXES

Medical products are tfronsported through the

. WM ALumIiOV M CAraIfes, 0
irrodiator “L“"&‘QW«»««.“
Irvodiction—operations. The strength and rigidity
of the box must be comparable 1o that stipuloted
in Rule 41 of the Uniform Freight Classification for

the following minimum grade of material o ensure

trouble free operation of the product conveying -

tystemas

4-6000 PRODUCT BOX SPECIFICATIONS

@) External Dimensions « fixed product box
sizes are; 18.0 in, (457 em,) wide, 34.0 in.
(1.4 em.) in height, Box length 18.0 in,
(45.7 em.).

b) Weight ~ 65.0 Ib. (29.5 Kg) assuming a
product density of 0.30 gm/ce. or @ minimum
of 10,0 b, (4.5 Kg) assuming a product
density of 0.05 gm/ce.

€) Box Design Criteria — a single box unit of
typical dimension 18.0 in. (45.7 ¢m.) x 18.0
In. (457 em.) x 36 in. (91.4 em.) must be
capable of withstanding a uniform and
centrally located side load of 400 Ib. (122 Kq)
without causing deflection, distortion or other
damage fo the box unit; side load 1o be
opplied via a flot metal surfoce over on
area of 18 in. (45.7 em.) x 18 in. (45.7 em.).

L

d) Pox Taleronce — external dimensions main-

- tained to within plus or minus 0.12 in. 3.18

mm.),

el v - - T o Y -

J-6500 PRODUCT BOX SPECIFICATIONS

a) External Dimensions - varigble product box
sizes are; 19.0 in. (43.3 em.) wide, 36.0 in.
(1.4 ¢m.) in height, and from 14.0 in, (40.6
em.) to 23.0 in. (58.5 ¢m.) in length.

b) Product Density — maximum density of 0.30
gm/ce. and minimum density of 0.05 gm/ecc.

¢) Box Design Criteria - a single box unit of
typical dimension 18.0 in. (45.7 em.) x 18.0
in. (45.7 em.) x 36.0 in. (91.4 em.) must be
copable of withstonding @ uniform and
centrally located side load of 400 Ib. (182 Kg)
without couting deflection, distortion ar other
damage 1o the box unit; side load to be
opplied via a flot metal surface over on
area of 18 in. (45.7 ¢m.) x 18 in. (45.7 em.).

d) Box Tolerance — external dimensions main-
tained 1o within plus or minus 0.12 in, 3.18
mm.),

Part 1 — J.6000 - J.6500



PRODUCT CONVEYOR SYSTEM

The product conveyor syslem ouvtomatically
transports the boxes into and out of the irradiation
chamber. The unirradiated produet is siored on the
accumulating Input storage conveyor which Iy
adjacent 1o the load-unload station. The input
conveyor is 15.0 faet (4.57 m.) In langth and has @
storage copacity for 10 product boxes.

On a signal from the master timer, ar~daunbie
b&-‘és:u.yuﬁ &Alﬁlgh l l )
W—"NWJ"' fed onto the top lavel

of the source pass conveyor. A product box pair is
then ejected from the bottom layer of the source
pass conveyor into the lower shelf on the moze
carrier.

The source pass conveyor consists of two
layers of box support beds, preumatic “pushers”
and end transfers, and an elavator machanism,
The incoming product is discharged onto the upper
layer support bed and irrediated product is dis.
charged onto the lower shelf of the maze carrier,

The carrier returns through the moze to
discharge irradiated products to the accumulating
Gutput storage conveyar, This conveyor is 15.0 feet
(4.57 m.) in length.

The product boxes are conveyed about the
vertical ploque source by means of the pneumatic
pushers ond end transfer davices. Box movement
is intermittent with the cycle tima determined by the
masfer timer,

b f TR

i & SAal sl CHEE Y SR IR Sl
SOURCE PASS MECHANISM

When a product box reaches the end of the
first pass by the source it is tronsferred 1o the Inner
possoge on the some loyer ond its direction Is
reversed. On completion of the second pass the
product box is transferred to the opposite side of
the source ploque on the some loyer and ins
direction is again reversed. On completing the third
poss the product box is tronsferred to the fourth
poss and its direction is again reversed.

When the product reaches the end of the
fourth pous the box is lowered on o preumatle

elevator to the lower source pass mechanism loyer
where it is transferred onto the fifih pess. The
product continues to move intermiitently through
the sixth, seventh and eighth posses on the lower
level. On completing the eighth pass the product
box Is discharged Into the maze carrier for transport
out to the discharge storage conveyor,

CONTROL OF ACCESS
ROOF OF IRRADIATION BUILDING

The roof is accessible only by lodder. There
is a steel ladder secured to the main building wall
up to the roof of the maze. A rodiation hazard sign
will also be displayed in this area. Use of the
ledder is restricted by a Heedeshein, poon, TreT"

Swidy ofEn: Doon 18 Fuck LESCTN 0F fAoonas

AV 3§ Letmap AT Twk Tof 0F Tuk AROOEN.
COBALT 60 SQURCE

Each source “pencil” is made up of 16 Cobalt
60 “slugs” each 0.63 ¢m. dia. by 2.54 em. long,
doubly encopsulated and heliare welded in type
316 ELC stainless steel tubing. Overall pencil
dimensions are 17.78 in. (45.16 em.) ‘ong with @
body diameter of 0.38 in. (0.96 em.) and solid
stainless steel end caps 0.437 in, (1.11 em.). (Refer

A.EC.L Specifications €110, C177 and Clae).

Source pencils are housed in modular frames
to form a ploque source. The plaque frame containg
é modules with sach module handling up to 42
pencilsyy @ maximum plaque capacity for 252
perncils, ¥t

CONTROL CONSOLE

A two sectioned control consols Is provided.
The consola It locuted in the conirol area close to

the control area door, DR ssievming windew,

The left hand section (or panel) includes the
following controls and indicatorss

1. Meniter “Meter” — an edge mounted ratemeter
1o indicate radiation levels inside the irrodia-
tion room with the tource in the down (or
safe) position,

Part 1 — J.6000 —~ J-4500
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Monitor "Alorm® and “Memory” ~ a 1plit pilot
light to indicate a) when radiation lavaels inside
the irradiction room exceed tha permissible
limit ond b) after an alaim condition has
ceased or been rectified the "Mamory” pilot
light will remain illuminated until the “Reser”
button hos been actucted.

An alarm horn, which is wired in parallel with
the “Alarm® pilat light, will emit a loud
piercing signal if an alarm condition eccurs.
The critical level in the alorm clreuit will
nérmally be set at 80% of the {ull scale rate-
meter deflection, about 8 times the normal
bockground lavel,

Manitor “Check” — a pilot light te indicate a
steady "on™ or “off* condition as well as
mamentary (nermal) pulsing. The “Check”
light will pulse ta show that the ratemeter
circuits are functioning,

+ Monitor “Test” — an illuminated push button

switch, When 1'.a s, itch is actuated an olarm
condition Is ‘nduced in'o the ratemaler circuit
to varify that the mete circuit Is functioning
correctly.

“Reset” — an illuminated push butten switch to
reset the monitor after an alarm condition.

“Power” ~ a three position keyswitch with an
“oft”, "on”, ond a spring loaded “reser”
potition to control the power supply to the unit.

“Cantrol” — a three position keyswitch with an
off, on, and o spring looded "start” position.
This switch controls both the source haist and
conveyors fo. automatic machine operation,

"Machine On” — o pilot light te indicote that
the machine is running outomatically,

“Machine Ready” — a pilet light 1o Indicate
that the safety deloy timer in the lrradiation
reom has not “timed out” and the machine is
ready for operation,

“Carrier in Position No. 1* — a pilet light feo
Indicate that the product box carrler Is in the
correct position 1o commence machine opera-
tion,

“Box On Conveyor” — a pilot light to Indicote

12,

13.

14,

15,

16.

17.

18,

19.

20.

21,

22,

2.

that @ product box Is available on the supply
conveyor,

Master “Timer” — a key operated timer to
control the machine cycle period.

“Exhcust Fan” — a pilot light to indicate thet
the exhaust fon s functioning,

“Water Regenerate and Filtration Pump® — o
split pilot light to indicate a) that the deior .zer
plant requires regeneration and b) the filtra-
tlon pump Is functioning.

“Water Lavel” — a pilot light to indicate thot
the water in the pool is being replenished.

>
“Safety” — a pilot light 1o indicate that either
o) the emergency cable hos been pulled, b)
tha emergency button ot the lood/unload
station hos been actuated, ¢) the emergency
push button on the control console has been
actuated, or d) the door interlock circult has

been tripped. e) s ald Yiemen

"Internal Conveyor” - a red pilot light te
indicate that the source pass conveyor has
malfunctioned, S itk

“High Temperature” — a red pilot light te
Indicate that the temperature sensing probe
inside the irradiation room has detected o
significant rise in temperature.

"Low Air Pressure” — @ red pilot light to pro-
vide a visua!l indication that air pressure In
the system has dropped below the required
level. T -

“Source Rack” ~ a red pilot light to indicate
that source rack operation is faulty,

"Source” — a three position keyswitch with an
“off", “on" and spring loaded "start” position.
This switch controls the source hoist mechanism
without machine conveyor operation.

“Source Down” —~ a green pilot light to indicate
thot the source is in the fully down (or safe)
position,

“Source Up” — a split red pilot light to indicate
that the source rack is in the irradiate position
and thot the plaque is herizontal,

Port 1 — J6000 — J-6500



24,

25.

With reference to items 22 and 23 above it
should be noted thot both the red “Source Up”
and the green "Source Down” pilot lights will
be simultaneously illuminated for any Inter-
mediate source position. Individual red or
green lights will indicote that the source is
fully up or down,

“Emergency Stop” ~ a red push button switch
is located on the left control panel. Use of
this switch will cause the product conveying
mechanisms to automatically shut down and
the source will be lowered immediately.

“Box Counter” — an impulse counter is located
on the left conirol panel to record twice the
number of completed source pass mechanisin
cycles. During nermal (autamatic) operations
an irradiated double product box is discharged
and an unirrodiated double box enters the
facility on completion of one full cycle. For
record purposes, Serial No. of each box may
be arranged to correspond with the box
counter,

The right hand section (or panel) inciudes the

) following pneumatic cylinder position indicators
and conveyor conirols:

“P. 101, Receive” — a pilat light to indicate
that cylinder P. 101, at the lsad/unload
station, Is in the receive position,

“P. 102, Receiva”™ — a pilot light to indicate that
pneumatic cylinder P, 102, ot the load/unload
station, is In the receive position.

“P. 101, Discharge” — a pilot light to indicate
that pneumatic cylinder P, 101, at the load/
unload station, is in the discharge position,

“P. 102, Discharge” - o pilot light te indicate
that pneumatic cylinder P, 102, at the load/
unload station, Is in the discharge position,

“Corrier In” — o pilot light to indicate the
direction of carrier movement on tha monorolil
between the load/unload ond source poss

. mechanisma, The “in" direction is towards the

source pass mechanism. It becomes o push

button swilch used 10 move the carrier towards
the internal mechaniam during “manual” con-
veyor key swilch operation.

“Carrier Out” —~ a pilot light 1o indicate the
direction of carrier movemant on tha monorail
betwean tha source pais and load/unload
mechanisms. The "out” direction is away from
the source pass mechanism, it hecomes o push
button switch used to move the carrier away
from the internal mechanisms during “manval”
conveyor key switch operation.

-

Nota:

’.

Reference items 5 and &; only one of the
specified pilot lights will be illuminated at any
one time. “Manual” operation by the key-
switch and pushbutton will not affect the
cyeling of the “in” or “out” pilot lights, The
lights will only indicate carrier mavements
during autematic operations. It should be
noted that the pilot lights do not indicate the
actual position of the carrier but only the
position that the carrier must assumae for
avtomatic operations,

Fufe @&

“Conveyors” — a three position keyswitch with
and “"oft’, "manval”, ond spring loaded
“automatic” position. This swich controls
conveyor operations, without source elevation,

during machine maintenance procedures.

“p. 1 to P. 15 (inclusive) Receive” — fifteen
iluminated push bution switches. These
switches are used during maintenance opera-
fions to move the designated source pass
mechanism cylinders from the discharge into
the receive position. Actucted only when the
conveyor keyswitch is In the "manual” pasition.

“p. 1 10 P. 15 (inclusive) Discharge” — fifteen
illuminated push button swilches., These
switches ars vied during meintenance opera-
fions 1o move the designated source poss
machanism cylinders from the receive position
inte the discharge position. Actuated only
when the conveyor keyswitch is in the “inan-
val” position.

Part 1 — J.6000 — J-6500



EMERGENCY AND SAFETY DEVICES
Emergency Stop Controls

An emergency control coble Is positioned aleng
two walls in the lrradiation reom and extends
throughout the maza. Emergency push buttons are
also loc 'ed at the load/unload statlon and on the
control console. If either of these controls Iy actuated
the conveyors will stop and the source will be
lowared.

Powar Failure

In the event of a power foilure the source
rock will ba lowered automatically at g rapid but
controlled rate, This will prevent overexpaosure of
the product, If the failure is of a mementary (up to
30 seconds) duration the source will return to the
exposed position on resumption of tha power
supply, The machine will then continue to operate
normally,

Mozxe Doar Interlock

A door interlack is provided on the muze door
which prevents access into the lrradiation reem
during irradiator operations, Tha interlock solenaid
is of the normally engaged type and continuously
rated. The solenoid must be enargized with the
“Maze Door” keyswiich before the room is acces-
sible. A mechonical interlock release is provided
inside the mare ta permit personnel to leave if the
dour shuts accidentally,

A micreswitch mounted in the door latch
ensures that the unit it only operable when the
door is closed and locked. Qvarall contral of the
door interlock is maintained with the “Power”
keyswitch on the control console,

Source Storage Rack

A storage rack, with a copacity to store all
the source modules, is provided for use in the pool.
This permits the source rack itself 10 be periodically
raised for examination as required,

Source Rack Guide Cable

If the source rack should jom, the tension on
the guide coble can be relieved from outside the
irradiation reom to permit the rack 10 be freed.

§ % a =

Tempaerature Sensing Devica

A temperature sensing and contral uni,
maounted with its probe inside the irradiation room,
will detect a significant rise In temperature, lower
the source, and step the machine.

Conveying Systam

If the conveying systemn does not complets its
cycle within a present time interval of 135 seconds
(approx.) the machine will automatically shut down,

Pool Water Laval

The water in the peol is auviematically main.
tained within preset levels by a switch controlling
a water make-up line, If the level drops below the
lower limit a caution light illuminates on the control
console, The “Water Level” caution light advises the
operator that water replenishment Is required. A
raw water meter meosures he ameunt of make-up
water. being automatically Introduced inte the

storage pool, Sanw oak g Py .

Saurce Moist

If the source plaqua does not compleie the
transition source “off” position/source "on” position
within 80 seconds (approx.) the machine will shut
down auvtematically,

Source Alarm

While the source is in motion an audible alarm
will signal continuously. Pilot lights on the control
console will indicate the position of the source.

s

Alr Pressure

Failure of the compressed air system will shut
down the conveyor system and lower the source. A
pilet light on the control console will provide o
visval Indication of pneumatic failure.

Start-up Safety Delay Timer

A 90 second timer controlled by the “Safety”
delay keyswitch instolled inside the Irradiation
room, must be actuated with the “Power” key before
irradiation operations can commence. This ensuras
that the operator enters the room and checks for

Part 1 - J.6000 - J.6500
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tho presence of personnel and eliminates the posal.
bility of personnel being inadvertently shut inside
the Irradiotor.

/ Source 'nterlock ity

The source Interlock will drop out 90 seconds
after the “Sofety” keyswitch is octuoted, If any
emergency device It actuated while the source
interlock procedure is being corried out, the
operator must return to the control consola and
reset the machine before repeating the start-up
procedure. The operator cannot open the maze
door from the outside unless the source is fully
down (or safe) und there is a pesitive safe reading
indicated by the irradiatior room moniter.

pu -
.




SMIELDING CALCULATIONS

The biological shiald for the Type J-4000 and
J-6500 Irradiotor is shown on Drawing A02687 and
AC4708. The shield is designed to attentuats the
radiation from a 300,000 and o 1,000,600 curie

-y

‘ ‘

Cobalt 60 ploque source within the design lavels
sthown in Table 1. The rodiation leakage levels
wera selected on the basis that under normal work.
ing conditions no person in the vicinity of the
irradialor receives more thon an averoge of 10.0
mrem per week or @ maximum of 500.0 mrem per
year. This is the exposure level recommended by
the International Commission on Radiological Pro-
tection (1) for members of the public.  Aromie
energy workers (operotors or econtrol technicians)
may receive 10 times this amount (5.0 mrem per
y=ar).  RRLAL RS (g o it e R

= O LT 5, e TLT LR
PRIMARY SHIELDING W
§ et oy TN w SRag R o
The transmission of Cobalt 40 gamma radiation
in concrete is shown in Figure 1. The dose rate from
1 curie point source of Cobalt 60 is 1.3 x 107 me/he
and varies invarsely with the square of the distance.
Concrate thickness for the primary shielding ware
determined by caleulating the max. dose rate out-
side the shielding walil for o point source und
correcting for source geometry and absarption
within the source plaque. Some iample calevlations
are given below. ’

1. Maximum field outside external waoll parallel
to source plaque: .
Concrate thickness *= §7.0 in. (144.8 ¢m)
Transmission = 1,13 x 10+
Distance from source plane to axterior surfoce
of wall = 139.0 in. (353.1 ¢m.) :
Dose rate due to point source of 1,000,000
curies of Cobalt 60 ==
1.3 x10° x 1.0 x 104 x(

- 1.'le mrh

2
'39.37) x 113 x 10+
139

™

Self absorption factor and geometry factor for
transforming point source coleulation to thet
for 0 36.0 in. (3.14 em.) x 60.0 in. (152.4 em.)
plogue source == 0,65 :
Maximum dose rate *= 0.77 mch

This is below the design level of 2.0 meh
maximum, ; " s Pl .

2. Maximum field on roof:

Concrete thickness = 57.0 in. (144.8 em.)
Transmission = 1,93 x 10+

0
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Assume point source at centre of source ploque
Distonce from source 10 roof = 119.0 In.
(302.3 em.)

Dose rate due 1o point source of 1,000,000
curies of Cobalt 60
=13x10"x 1.0 x 10°x (.’9.37)’: 1.93 x 10¥
w274 me/he v 119

Self obsorption and geometry foctor for vertl.
cal source plague ™ 0.20

Maximum dose rate = 5.5 mrh

This is below the design level of 15.0 mrh
maximum,

MAZE DESIGN . .

Accurate caleulotions of the dose rate and
energy spectrum at points along a concrate maze
are difficult to perform. Ay present detailed caleu.
lations of the dose attenuation in concrete mazes
have been confined to two-legged concrete ducts
(2). The amount of work required for detailed
calculations for mozes with more than one right.
angle bend bacomes prohibitive and maze design.
ers must either rely on measurements 1o determine
dose rates at the entrance of o maze with several
legs or must make arder of magnitude estirnates
using purely empirical formuloe,

Maoze entronces for industrial irradiators de-
signed by A.E.C.L. ore based on both caleulations
end mecsurements. The rediation incident upon
the maze walls due 1o singly-scattered radiation is
calculated by dividing the scattering areas inte
small segments and coleulating the amount of
singly-scattered radiation from eoch segment. The
dose rate fram the small scattering area A (Figure

2) is given by:
b= » 0E .8 ,08,9) Acs o
0 o o
r2 2
1 2
whers

*(E, B, 6.4
dose albedo,

} is the difterential

A is the area of the scottering surfoce,
" Dy is the dose rate at one unit length from

the source,

!g is the initial energy of the damma rays
from the source.

Values of the differentiol dose albedo,
2(Eg, 8 B é) have been calculated by
Roso (3) using the Monte Carlo method. Using the
Rose date, Chilton and Huddleston (4) developed
the fallowing semi-empirical equation for the
differential dose albedo
1EeBp 8.4, )t CE,) K(G, )10 + C1 (€,

14ce 0,/ coe@

where C(Eq) and C'(Ey) are constants for o given
anergy i

K(®s) is the Klein-Nishina differentiol energy scat.
tering coufficient,

Os is the angle through which the radiation is
scotered and is given by cos By ™ sin Bysin Beos
# =cos Bgycos O, .

For Cobalt 60 gamma rays, Eo ™ 1.25 Mev
C{1.25 Meav) = 0.0645
C'(1.25 Mev) = 0,107

The calculated vaives of the differential dose al-
bedo for Cobalt 60 gomma rays have been verified
by measurements at A.EC.L. The energy of the
singly-scatered radiation is given by

&

L. Sl o,
0811
The required thicknesses of the moze walls
required to attentuate the singly-scattered radiation
of energy, E, 10 below the design levels are
colcuioled and  corrections for lower energy
multiply-scattered rodiation ore mode using infor-
motion obtained from measurements of the
radiation fields in ond around mazes built by
AECL '

For maze walls where no singly-scottered
radiation is incident and the maximum rodiation
energy is due to doubly.scatiered rodiotion, an
estimate of the incident doubly scottered dose rote
is obtained by calevlating the scatter from one
surface to another surface and then 1o the maze
wall. The energy of the gamme roys impinging on
the second area is assumed 10 be the energy of a
gamma ray having one Compion scatter at the
cenire of the first area and going 1o the centre of

[ o=
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the second orea. For the second scatter the para:
meters C(Eg) and C'(Ey) ore epproximated by
CEg) = 0.0561 Eg* gnd CY(Ep) = 0.0122
Eo ',  Again, corrections for lower anergy
multiply-scattered radiation are mode from meas.
vrenient data,

Detailed meosurements of rodiation fields
Inside mazes heve been performed by AEC.L. for
two shielded room facilities in Onawa, the irredia-
for ot 5t. Hilaire, Quebec, and the Ethicon Medical
Products Sterilizing Irradiator in Somerville, New
Jersey. In addition, surveys of the exterior radia-
tion fields were performed on numerous other
industrial irradiators  buily by AECL These
extensive measurements confirm that the recom.
mended moze +hislding provides adequate pro.

tection,
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FIGURE 1A
\ TRANSMISSION OF COBALT -40 GAMMA RAYS IN CONCRETE
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EMERGENCY SHUT-DOWN PROC:IDURE

In an emergency the machine can be Immedi-
ataly shut down as follows:

1. At the load/Unload Station, Contrel Console cr
Maze -~ depress the emergency stop button or
pull the emergency ccble at these locations.
The radiation source will ba lowered ond the
conveyor system will stop immediately, irre-
spective of the stoge oMained in the machine
cycle, and the "Safety” pilot light on the
control console will illuminate,

When the rodiation source is in the "sofe”
position, check that the irradiotion room
moniter is back in operation. If the radiation
level is narimal, press the “Maoniter Test” button
and hold until the moniter alarms. The alarm
signal will continue until shonly ofter the
button is releasad. The “Moniter Test” pilat
light will remain illuminated until the maze
door is opened. All emergency procedures must
be entared in the Log Book which is provided
with this manvel.

Note:

o) The irradiation room moniter is avtematically
cut out when the source is in tha “on” (or
irradiate) position,

b) The maie door can only be opened by the
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operator when the source i3 fully down and
no alarm condition exists,

€) The first time each day thot the operator Is

required 1o open the maze door, the portable

monitor must be checked against the test source

to ascertain that the audible alarm is function.
Ing.

2. After an emergency shutdown, the irrodiclor
should be started up as per "start-up after
emergency or inadvertent shut-down”,

INADVERTENT SHUT-DOWN

During operation a numbar of conditions or
occurrences may cause irradiator shut-down at any
stage. In this event tha couse will be indicated by
a red shut-down pilot light an the control console.
In order to restart the machine it will ba necessary
for the aperator to rectify the fault and then proceed
os per “start-up after emergency or inadvertent
shut-down®,

The red shut-down pilot light will remain
illuminated until the fault is rectified and the
“Powaer” key is turned to the “reser position in the
“Power” keyswitch and released.

The following is a list of typical shut-down
conditions with their associoted rectification pro-
cedures.

Bt - s

TO OPEN MAZE DOOR A LA

1. At tha Control Console — check that the source
is In the safe position. This will be indicated
by the “Source Down" pilot light,

2. At the Control Cansola ~ Insart the “Power”
key in the “Power” key switch and turn
through the “On” position to tha “Reser”
position and release.

3. At the Control Console ~ check that the menitor
“Read-out” on the console Is functioning and
that the indicoted radiation leval Is aormal.

The moniter “Check” pilot light should be

flashing at all times. If the reading s not

normal or an alarm is indicated, leave the
facility as described in this manual under
Contamination Delection,

4. At the Control Conscle — Press the “A. nitor
Test” button and hold until the manitor aiar ms.

Note: The “Monitor Test” pilot light will remai
illuminated until the maze door is opened.

5. At the Control Console — remove the “Power”
kay from the key switch taking care not to
turn the machine off.

8. At the back of the Control Conscle — check the
portable hand manitor against the test source
to ascertain  that the audible alarm s
functioning correctly,

7. At the Maze Door - insert the “Power” key
into the “Maze Door” key switch and open the
door,

8. In the Maze — if a noticeable increase in
manitor crackle rate is evident on entering,
leave the reom and notify the department
s ‘pervisor immediately. The supervisor will
check the radiation levels with o survey
inst'ument and will notify Atomic Energy of
Casada Llimited, ar their Agent, of unusval
conditions or incidents, If conditions are normal
proceed os required,

i ™S i va Ty

HAND OPERATION OF UNIT

(Maintenance or Inspection Purposes)

1. At the Moze Door — proceed as detailed under
heading To Open Maze Door.

2. Atthe Cénuol Conscle—check that the “Power”
key switch is In the “On” positien.

3. At the Contral Console — insert the “Power”
key into the “Conveyor” key switch and turn
into the “Manual” pesition,

IMPORTANT: DO NOT TURN THE KEY SWITCH
INTO THE "AUTOMATIC” FOSITION,

4. At the Conirol Consoie — Operate the pneuma-
tic cylinders as desired by pressing the
oppropriate push buttens,
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Cylinders can be timed with a stop watch by
checking the appropriate pilot lights on the
control panel during cylindar operation, For
exaomple: With cylinder P. 1 in the receive
position, press the “P. 1 Discharge™ push
butten, As the cylinder bagins to move from
receive to discharge the receive light will
extinguish, Both receive and dischorge pilot
lights will remain aextinguished until the
cylinder assumes the discharge position, When
the cylinder has assumed the discharge
position the discharge pilot light will llumin-
ate. Cylinder stroke time can thus be deters
mined from cylinder pilot light operation. Care
must be exercised during hand cylinder
operation to ensure that tha cylinders are
free to move without obstruction from product

boxes,

CARRIER MOVEMENT

Carrier movement under hand control can be
conducted by merely depressing the "Conveyer In"
or “Conveyor Qut’ switches., Unlike cylinder
operation the switches must be held in position
during carcier movement,

Caution: Do not operate cylinder P. 1 unless the
carrier is fully in Position 1 or completely clsar of
Position 1. Conversely the carrier must be fully
in the load/unload position before cylinders P, 101
or P, 102 are operoted. Thess cylinders can of
course be operated if the carrier Is completaly clear
of the load/unload station. It will be obvious that

the carrier could be damaged by maving cylinders

if this precaution were not taken,

AUTOMATIC OPERATION OF MACHINE

(Maintenance or Inspection Purposes)

1. At the Moze Door — Proceed os detoiled under
heading “To Open Maze Door”,

2. At the load/Unload Station or Source Pass
Mechanism — To operate the machine with
product boxes it is necessary to check that all
boxes either in the load/unload station ar =+

the source pass mechanism are in their proper
positions.

At the Control Console — Check that the
“Power” key switch is in the “On” position,

At the Control Console — Insert the “Powaer”
key in the “Conveyor” key switch and turn
the key into the “Manual® operation pesition.

At ‘he Control Console « Check that all pilot
lights on the maintenance control panel are
green,

At the Control Console — Check that the green
“Pos. No. 1” pilot light Is illuminated. If the
carrier is not ot ity correct position at the
internal conveyor, turn the "cantrol” key switch
to the “on“ pesition only and the carrier will
auvtomatically go to it's correct position, in«
cduding going through a “lead/unload”
operation if required. Remove the key from
tha "control” keyswitch,

Caution: It is extramely important that the
operator must not start the machine for
avlomatie maintenance operation with the
carrier In a position other than the one
indicated by the green “Pos. No. 1” pilot light
on the control console, The white “conveyor in®
and “conveyor out” pilot lights indicate the
direction the CARRIER SHOULD MOVE for
automatic operation and NOT NECESSARILY
WHERE THE CARRIER ACTUALLY IS,

Serious damoge could oceur if autometic
operation were oflempted while the carrier
was at the load/unload pesition, when the
tontrol panel “conveyor in” pilot light indicates
thet the carrier should be at the internal

conveyor Position Neo. 1 for start-up,

In this cose the machine would be out of
sequence, the load/unload station would
commence fo dischorge and receive boxes
from the carrier as the carrier atiempts to
correct ity position by returning to internal
conveyor Position Neo. 1. This would couse
serious interference between the carrier ond
the cylinders,

At the Conitrol Console < Turn the “Power” key
in the “Conveyor” key switch through the

'1’, P -.
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"manual” position inte the "Avtematic® poyi.

tion and release. The machine will now assumae

automatic operation. For operation of the

machine without product boxes the wwitch at

the load/unload station which Indicates thot

thers Is a box on the conveyor must ba acty.
~ated manvally for each machine cycle,

START UP ATTER EMERGENCY OR
INADVERTENT SHUT-DOWN

“Safety~

An emergency shut-down has occurred via the
emargency button at the load/unload or the emnar.
gency cable located inside the maze and irradiation
feam or an oMtempt has been made to goin access
into the irradiation room by force,

1. At the Control Console - Reset the maching
controls by turning the “power” kay into 1Re
"reset” position on the “power” key switch,
The key will return 1o the “on” pasition,
Resetting the machine will clear all the
inadvartent shut-down condition pilot lights
on the control panel and theses lights will now
be extinguished.

2. At the Control Console — Remove the “power”
key from the “power” kay switch taking care
1o leave the switch in the "on” position.

: 3. Atthe Maze Door — Proceed as detailed under
heading “To Open Maze Door”,

4. Ascertain the cause of the emergency condition
end rectify the foult, .

Important: Do not attempt 1o alter the position
of machine companents before restarting,

3. Inthe lrradiotion Room - Acft)ou the “Safety.
Delay” switch with the “Power” key. This will
sart the 90 second safety delay timer,

6. In the Irradlation loo'm ~ Leave the room (at
a normal walking pace) closing the maze door
on the way out, - -

7. At the Control Console —~ Insert the “Power”
key into the “Machine” key switch and turn
the key clockwise 10 the “on” pesition, leave
in this position uniif the carrler arrives at “Pos.

No. 1”, Now turn the key through the “On”
pasition to the “Start” position, Release the
key and it will return 1o the “n* position and
the "Machine On* pilot light should now be
Muminated. The source alarm bell will signal
until the source reaches the Irradiate position
and the “Source Up” pilot light wil! Muminate,
The product conveying systems will then re-
sume operations automatically,

8. At the Control Console Make a complete
entry in the Log Book.

Y o it L im

“HIGH TEMPERATURE”

A mod;inc shut-down has been caused by the
detection of temperatures above normal in the
irradiation room. Sk vt

1. For the resumption of opor;ﬂom proceed as
detailed under heading “Safety”,

B

-

“LOW AIR PRESSUREF -

FLRT™ A AT

A machine shut-down has been cavsed by g
failure in the pneumatic system.,

1. For the resumption of operations proceed as
detalled under heading “Safery”,

o o LT

“SOURCE RACK* « * .

LR

A machine shut-down hes been coused by o
malfunction In source rack operation; the source
rack hos not assumed the fully exposed position in
the preset time period,

1. Before resuming operations the aperalor must
notify the facility supervisor of the conditions
existing at the unit, Subject 1o superviser
opproval the operator can then proceed ax
detailed under heading "Safety”,

“INTERNAL CONVEYOR”

A machine shut-down has occurred due 9 a
malfunction in the internal conveyor system or maze
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i

ta

(% &

y ot
(] .‘._,

%Y

€

"l
(W



conveyor system or the machine has “timed out”
because of no box being availoble n the load/
vnload station. See the following procea.res which
are detailed under headings “Internal Conveyor
Malfunction” and “Internal Conveyor Time ! Qur”
before resuming operations.

INTERNAL CONVEYOR MALFUNCTION OR
MAZE CONVEYOR MALFUNCTION

In the event of an internal conveyer malfunc-
fion or maze conveyor malfunction which would
indicate a box jam, or limit switch malfunction, the
following procedure for the resumption of opera-
tions should be adopted:

1. At the Maze Door ~ Proceed as defailed under
heading “To Open Maze Door,

2. Ascertain the cause of machine shut-down.

3. Should it be necessary to actuate a cylinder
in order to rectify the malfunction, it is Im-
portant to make sure that the various eylinder
positions are not changed from those they
assumed at machine shut-dewn. It is import-
ant for the operator fo familiarize himself with
the operating sequence of the source poss
mechanism cylinders as described in Part 3 of
this manuval under heading “Pneumatie
Cylinder Operating Sequence”).

Each cylinder operation is dependent vpon the
completion of preceding cylinder movemants.
For example, cylinders P. 1 and P, 15 actuate
simultansously when discharging and loading
the maze carrier. If sither of these cylinders
does not complete ity’ stroke and actuate their
respective discharge position limit switch the
cycling sequence will stop. The weceeding
cylinders in the operating iequence require
actuation and completion of preceding cylinder
movements before they con function. There-
fore, if @ given cylinder does not complete ity’
stroke and actuate ity respective discharge or
receive limit switch (whether this is coused by
o faulty switch or a box jam) the cylinder
operation sequenca will stop, the timer will
run out and the machine will shut down. In

rectifying the problem (by clearing the jam
and allowing the cylinder to complete its’
stroke, or by odjusting or replacing the re-
spective fimit switch), the operater must not
change the position of the cylinder pushess
from that in which they were found when the
unit shut down. It may ba necessary to
octuate @ given cylinder employing the hand
operation method 1o rectify the problem but
the operator must return the cylinder pusher
to the position which It had attained or was
aftempling to attain when the shut down
occurred,

4. After rectifying the malfunction, operation can
be resumed by proceeding as detailed under
heading “Safety”,

SUPPLY CONVEYOR EMPTY OR
DISCHARGE CONVEYOR FULL

1. At the Maze Door — Proceed as detailed under
heading “To Open Maze Door”,

Note: On entering the maze the carrier will
be found at the load/unload station. The in-
ternal conveyor will have completed its’ cycle
and all eylinder indicating lights P, 1 through
P. 15 will be green. The “Box On” “Position
Ne. 17, “Mochine Ready” and "Machine On*
pilot lights will not be illuminated, The clock
timer will be at 0 time,

2. After rectifying the steroge conveyor shut-
down, operation can be resumed by proceed-
Ing o3 detailed under heading “Safety”,

“SOURCE" KEY

The “Source” key which Is provided by Atomie

Energy of Canoda must be kept in a safe place

under lock and key at the site for the use of A.E.C.L
personnel only. At no time will the operating
personnel be permitted the use of this key.

PRODUCT BOX LOADING PROCEDURES

1. At the Maze Door - Porceed as detailed under
heading “To Open Maze Door”,
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8.

At the Storage Conveyor ~ Lload the storage
conveyor with a minimum of ten (10) durmmy
preduct box units.

Obtain the “Timer” key from the plant super-
visor,

At the Control Console — Insert the “Timer”
key into the “Timer” key switch and turn the
key counterclockwise to the desired timer
setting.

Note: The minimum timer satting on this timer
is six minutes. In other werds, the block hand
of the timer must ba in the black pertion of
the timer setting scale.

At the Control Consele ~ Insert the "Power”
key into the “Power” key switch and turn to
the “Reset” position and release.

At the Control Con-sle — Cylinders P, | thraugh
P. 15 pilot lights must ba green.

Remove “Power” key frem the “Power” key
switch making sure that the key switch is In
the “On” position.,

At the Control Console ~ Insert the “Power”
key In the "Conveyor” key switch and turn
the key inte the “Manual” operation position,

At the Control Console — Using hand operation
mave the carrier into the “Pos. No, 17 position

at the Internal conveyor, -

* 10, At the Control Consale ~ Turn the “Power” key
to the “Off” position in the "Conveyor” key
L
YT switch, Then turn the key into the “Autematic”
R position and release. The machine will now
Tas ey
Y. asume aulomatic oparation, .
;.‘;u."' f."";‘. < . 5 . - -
oy B PR ERY A

2 r i ;
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At the Control Console ~ When the mechanism
Is completely loaded with dummy boxes turn
off the machine by turning the “Power” key
to the “Off* position in the "Conveyor” key
switch, :

12, At the Inlet Storage Conveyor — load inlet

sorage conveyor with product 1o be irradiated.,

13, At the Control Console — Start vp machine as
as per paragraph “Normal Start.up Pro-
cedures®, b P ;

TO UNLOAD UNIT SRR

& e B, e

1. At the Inlet Storage Canveyor ~ Load Inlet stors
age conveyor with a minimum of ten (10)
dummy product box units end allow the
machine to run under normal conditions with
the source up until the first dummy box Is dis-
charged onto the discharge sterage conveyor,
Al this time the Internal conveyor will be full
of dummy box unity, 3

2. Atthe Control Consof&-Shut down the méchlno
as per parograph “Normal Shut Down

Procedures”, AN -

.

Note: It may be necessary to clear the Internal
conveyor mechanism of product boxes for
maintenance work, The operalar must open
the maze door as detailed under heading “To
Open Maze Door” and manually remove the

dummy product boxes from 1he iource pass |

conveyor,
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fEER LY A ETRUMIARMNT POSITION CLOSE TO THE CON “OL STATION

- IMPORTANT

COBALT 60 IRRADIATOR TVPE J-6000 J-6500
EMERGENCY CONDITIONS

NOTE: BEFORE ENTERIN
CHECK THAT THE CELL

A, PERSONNEL IN MAZE OR IRRADIATION
ROOM AT START.UP

B PULL EMERGENCY CABLE ON THE 'VALL

AND/OR N oo

3 PUSH EMERGENCY STOP BUTTON AT THE

LOAD/UNLOAD STATION OR, CONTROL
CONSOLE,

3 VACATE THE IRRADIATION ROOM

8. MONMITOR ALARM SIGNALS
1} SHUT DOW™I MACHINE
2) DETERMINE CAUSE

3} NOTIFY ATOMIC ENERGY OF CANADA
LIMITED IF OTHER THAN MECHANICAL OR
ELECTRICAL FAILURE

“ MOMENTARY POWER FAILURE
1) TURN OFF MACHINE

3} TURN POWER KEY IN POWER KEYSWITCH
TO RESET WHEN POWER IS RESTORED

. PROLONGED POWER FAILURE
1) TURN OFF MACHINE

2) WHEN POWER |§ RESTORED RESTART THE
MACHINE

SAFETY PILOT LIGHT ILLUMINATES
1) TU AN OFF MACHINE
2) INVESTIGATE AND RECTIFY FAULT

G THE IRRADIATION ROOM
MONITOR 1S FUNCTIONING

,

F. INTERNAL CONVEYOR PILOT LIGHT

JLLUMINATES
1) TURN OFF MACHINE

2) CHMECK FOR CAUSE OF TROUBLE

G. AIR PRESSURE LIGHT ILLUMINATES

»

) TURN OFF MACHINE

2) RECTIFY FAULT . g -

BOX ON CONVEYOR PILOT LIGHT
EXTINGUISHES

1) RECTIFY CONVEYOR MALFUNCTION

3) RESTART MACHINE
SOURCE RACK PiLOT LIGHT ILLUMINATES

1) TURN OFF MACHINE

2) IF SOURCE IS JAMMED IN A SEMI-EEXPOSED
OR EXPOSED POSITION NOTIFY  ATOMIC
ENERGY OF CANADA LIMITED
IMMEDIATELY

ONLY ONE SOURCE UP PILOT LIGHT
ILLUMINATES

1) LOWER THE SOURCE RACK
RACK GUIDE CABLES

AND ADJUST

FOR EMERGENCY SERVICE

ABLE: Nemota, Ottawa.
‘LEPHONE: 613.836-2790

CONTACT:
ATOMIC ENERGY
Commercial Products
Installation & Services Dept.
P.O. Box 93, Outawa, Canada.

LI3- 5922930

OF CANADA LIMITED
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COBALT 60 IRRADIATOR TYPE J-6000 J-6500
BASIC OPERATING INSTRUCTIONS

TO START

CHECK ALL MONITOR READINGS ARE NORMAL, e

CHECK TIMER SETTING FOR PRODUCT BEING IRRADIATED. ’ . R
CHECK POWER IS “ON”, ' ‘ R font o3

CHECK THAT DEIONIZER WATER PUMP IS OPERATING. 1 e 1 <
CHECK THAT COMPRESSORS ARE OPERATING, L S o
CHECK THAT CELL VENTILATING FAN IS OPERATING. i LI :
CHECK THAT PRODUCT BOXES ARE ON THE SUPPLY STORAGE CONVEYOR.

TURN “POWER” KEYSWITCH TO RESET AND RELEASE.

REMOVE “POWER” KEY FROM “POWER" KEYSWITCH.

CHECK HAND MONITOR FOR AUDIBLE SIGNAL AGAINST TEST SOURCE (ONCE DAILY).
OPEN MAZE ENTRANCE DOCR WITH "POWER® KEY. i ¢ 1
CHECK POSITION OF PRODUCT BOX CARRIER.

CHECK THAT THE IRRADIATION ROOM IS VACATED.

SET “SAFETY INTERLOCK” SWITCH,

CLOSE MAZE ENTRANCE DOOR.

CHECK CONDITION OF LOAD-UNLOAD AND INTERNAL CONVEYOR TO ENSURE THEY ARE
OPERATIONAL,

TURN “MACHINE” KEYSWITCH WITH “POWER* KEY TO “START* POSITION ANb RELEASE,

s Th

10 STOP | ¥

TURN “POWER" KEY IN “MACHINE" KEYSWITCH TO THE “Ofp" POSITION, AFTER CARRIER ARRIVES
AT "POS, No. 1%,

REMOVE THE KEY. e
CHECK MONITOR READING IS NORMAL. o

| IN AN EMERGENCY |
_PRESS AN EMERGENCY STOP BUTTON B Sl

Part 2 — J.6000 — J.6500 Al =at
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CHECK our PROCEDURE PRIOR TO
COBALT 40 INSTALLATION

As each facility omponent is installed it Ig
chacked for correct operation before proceeding
with the next stage of assembly, These companent
checks include: !

1. A full operation check out of the sourcs rack
(vnloaded). Limiy switch setings are adjusted
1o provide smooth operation and the rack I
cycled at least 20 times,

2. The ventilation fan Is checked for satisfactory
operation and filters are installed,

3. Stondby compressor operation,

4. Woter level float switeh and water fillration
unit, ;

5. The complete conveying system (using dummy
product boxes) for smooth oparation,

6. Interlock procedures ond safety switches. The
start-up procedures are simulated and machine
functions are checked for satisfactory operar.
ion. All safety interlocks, emergency stops and

olarms qre actuated 1o chack for corract
Operation,

7. The monitor is checked against the test tourca,

CHECK our PROCEDURE AFTER
COBALT 60 INS TALLATION

1. The operating orea I monitored with qn
Oppropriote survey meter during and affer
source replenishment. The tource pencils and
associated components are wipe tested “in
sity”,

2. The first time that the radiation source is raised
from the pool the following itams must be
checked:

@) The correct interlock procedure is carried
out and authorized persons only are in
attendance during the fest,

b) The source is ralsed with the “Source” key.
switch (without conveyor operation)). The
monitor is chacked for radiation readings,

€) A complete radiation survey of the building
Is conducted with the source in the raised
position,

3. The source rock is then lowered, The monitor
is rechecked against the test source.

4. Final test of complete machine.

CHECK OUT PROCEDURE FOR HANDLING SOURCE
SHIPPING FLASK FROM TRANSPORT VEHICLE TO
IRRADIATION AREA

1. On arrival of the franspart vehicle at the site,
perform a radiation service on each flosk and
nate that the findings agree with the shipping
documents,

2. Select o suitable “Staging Area” which will
permit the crane to pick-up the flasks from the
vehicle. At no time Is the loaded crane 10 be
moved from one location to anather,

3. Remove the flasks from the transpert vehicle
vsing sling drawing No. D-121.29 to the
“Staging Area”,

4. Remove the four 3/4 inch bolis thot secure the
flask to the shipping skid, hoist the flosk clear
of the skid and lower onto the transport trolley
(A05644),

Part 1 — J.6000 - J.6500
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5. Using leak test apparatus (AD5447), check fask

10,
",
12,

13

cavity for removable contaminaiion by ¢nn.
necting 1o the lower drain quick<onnnect
fitting and filling the flask cavity with water,
When water reaches the top of the upper
drain tube, lower the carboy allowing the
water 1o re-enter while passing through the
filter. Check the filter with the jurvey meter
for signs of removable contamination,

Mave the flask 1o a point below the | Beam in
the irradiation chamber and connect up slings
(AD5538). Lower the flask to a point [ust above
the water level.

Remove all but Twe of the bolts that secure the
top loading plug to the flask. loosen the re-
maining two bolts not more than thres turns,
Attach plug sling cable and termporarily sacura
the free end in such @ manner as to prevent
the cable falling into the pool when the flask
is lowered, :

Lower flask to floor of pool; remave crane hook
from sling. Remove the twe remaining bolls
from the top loading plug and by means of
the cable in 7 above, remove the top loadig

phg.-

Proceed to remove the source shir-1g coge
ond store on the work table.

Connect the crane hook fo the hoisting sling

and lift flask 10 @ point just abova the surfoce
of the pool. . . :

Install top plug; drain tube plug. hoist flask
and plaes on transport trolley, Qutside the
building, attach flask te shipping skid,

Rcmo;ri Class D Paison Stickers, ete, from -

flosk and affix "EMPTY" Sign,

The a.bovo procedure is 16 be adherad 1o for
subsequent flask unloading operations,

i :'3-‘



