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IR68
DETAILED OPERATING DESTRIPTION

NOTES:
+ Line Voltage
115 VAC is present at all times (barring power

failure) through the !5 AMP Line Fuse (F1),

t Power Switch (SW1)

The spring-loaded Main Power Switch (SW1) ... located
on the control console, must be turned from the ON position
through to RESET, then released to ON to condition the unit,
The Power Switch Is spring-loaded to the right of centre

position.

t Machine Switch (SW3)

The Machine Switch (SW3) ... a three position key
switch with an "0¢¢f", "On" and a spring-loaded "Start"
position. This switch controls both the source hoist and
source pass mechanism for automatic batch operation. With
SW3 In the OFF position, the machine Is ready for "MANUAL"

operation.
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AUTOMATIC OPERATING PROCEDURE

(Refer to Elementary AECL Drawing A10434A9).

In the Equipment Room
Turn on the main power supply to the control power

transformer.

At the Control Console

Power Switch (SW1) ... Turn the "Power" key switch
from "Of¢", through the "On" position to the "Reset" position
and release to "On". The following circult descriptions

applies:

A) SW1 in the "On" Position (from "Off" to “On")
1) 115 VAC is fed through the 15 AMP fuse F!, through
lines 2 and 4 of SW1, to the Primary of transformer
T,
2) 12 VAC is fed through the 10 AMP fuse F2 through
lines 202 and 202 of relay K100 to the Reset lamp
(yellow) which will illuminate.
B) SW)! in the "Reset" Position (from "Off" through "On"
to "Reset")
1) Control relay K102 will energize via lines 4 and 13
of SwiB.
2) Power relay K100 will energize via lines 2 and 4 of

SWIA and closed lines 4 and 5 of K102.
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3)

4)

5)

K100 Contacts will close lines:

a) 4 and 5 self-locking the relay.

b) 2 and 3 applying power to the 115 VAC circuits,
¢) 202 and 204 applying power to the 12 VAC circuits
in the control console and sosrce pass mechanism,
d) K100 will open lines 202 and 203 removing 12 VAC
from the "Rese*" lamp (LP1) which will extinguish.
12 VAC will be applied through limit switch LS'7,
line 204 and 205. The source down lamp (LP2, green)
will illuminate. This same circult also applies
12 VAC to the source down relay K17, The relsy K17
will be In an energized state, but the contacts in
lines 3 and 33 are held open while the source rack
Is in the cown (safe) position (source moving alarm
and radiation warning light systems). K17 contacts
will close lIines 3 and 8 and 115 VAC vil) be fed tu
the monitor clircult,
Relay K50 will energize, 12 VAC fed from K100 closed
contacts, lines 202 and 204, through closed relay
contacts K51 lines 204 and 252. K50 contacts close
lines 3 and 22 feeding 115 VAC to the machine
key switch (SW3) contacts B and C. (SW3 in "Oft"
position ... no circult effect).
K100 contacts will close lines 2 and 3 applyinrg

115 VAC to line 3 to the following 115 VAC circults:
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Preparatory to Entering the Irradiation Room

The operator must establish that the Irradiation

Room Monitor is functioning properly (located on the wall

near the Maze door).

The following describes the correct check-out

procedures:

1.

Press monitor test switch and hold until the monitor
Indfca?os an alarm condition. (Buzzer above maze door
sounds and monitor scale moves above 80%).

Release the monitor test switch, the monitor test light

will remain ON.

The monitor alarm light extinguishes, and the memory

light remains ON.

Press the memory light switch to clear the monitor circuit.
Memory light ramains i!luminated until the maze door is

opened, and LS111 is opened (lines 3 and 12 open).

Entering the Irvadiation Room

Irradiation room door key switch (SW2) - (Refer to

monitor AECL drawing A12986).

The operator must insert the "Master" key into the
irradiation room door lock switch (SW2).

The key must be turned clockwise to ON which will
energize the door solenold (L)1) releasing the door latch.
Open the door and remove the "Master" key.

The door solenoid (L1) will now be de-energized.
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5. Safety interlock relay K104 will remain energlized as the
delay timer TD! runs down toc zero time, via TD! contacts
closed, lines 18 and 19,

6. With K104 contacts 204 and 211 closed, 12 VAC is fed to
the alarm bell (BZ1) which will sound. The bell is

located in the switch box in the irradiation room.

Product Boxes

The product boxes should be properly loaded into the
source pass mechanism as described and illustrated in the IR68
Instruction Manual.

The box sensing limit switches (located in the
source pass mechanism) will "condition" the unit for automatic

operation.

Leaving the Irradiation Room

1. Closing the irradiation room door will lock the door and
open LS111 lines 3 and 15 and relay K111 wiil be
de-energized.

2. The door solenoid (L) Is now de-energized, and the door
will lock when the operator closes the door.

3. Machine start relay K105 will energize through relay
K104 self-locking contacts lines 3 and 17, K111 closed
contacts lines 17 and 20 to relay K105.

4, K105 closed contacts will feed 12 VAC to the machine

start lamp LP4 (tiue) which will illuminate.
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Should the operator fail to arrive at the machine ready

switch (SW3) in the allotted time, as determined by TDI;

a) TD! contacts will open lines 18 and 19 to the safety
interlock relay K104 which will de-energize.

b) With K104 de-energlzed, the contacts will cpen lines
3 and 17 to machine start relay K105 which will
de-energlize.

c) Open contacts of K105 will open lines 204 and 215
to the machine start lamp (LP5) (blue) which will
extinguish.

d) Open contacts of K105 would open the 115 VAC lines
26 and 24A on the machine switch (SW3). This would
prevent the operator from operating the machine
keyswitch for aqfoma?lc operation.

Assuming the operator arrives at the machine ready switch

(SW3) in the allotted time as determined by the safety

deiay timer (TD1) items 1 to 4 of heading, Leaving the

Irradiation Room will apply and the unit conditioned

for automatlic operation.

AUTOMATIC OPERATION

At the Control Console

1.

Ensure the toggle switch S40 (located behind the control
panel) is in the "Auto" position.

This will close the 12 VAC lines 204 and 217 %o relay
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b)

c)

d)

e)

The maste. timer (TT1) will not be actuated until
the source rack reaches the UP position, then the
scurce rack will actuate limit switch LS18,
energizing relay K18 and closing the contacts to
lines 24A and 25 to complete the circuit to TTI
(master timer now running down to 2ero). Relay K120
will energize with the master timer at time zero.
This same circuit will energize the source hoist
solenoid valve L2 and the source rack will begin to
travel up.

The power tailure timer TD4 will also be actuated by
this closed circuit, closing its lines 4 and 40 to
relay K115, (Pneumatically released).

K113 will energize closing lines 4 and 5 to form a
parallé! circuit to the main power relay K100. In
the event of a power failure, the unit operation will
automatically re-commence !f the power failure is of
less than 30 seconds duration.

Arm "B" SW3

115 VAC will be applied through arm "B" of SW3
through closed contacts K107 lines 23 and 24A
providing an alternate clrcuit to the timer circuits
and source hoist mechanism.

Source Rack Moving Up - the following circuit action

will result:
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i)

i)

Source down |limit switch LS17 will open, and

the source down lamp LP2 will extinguish.
Relay K17 will de-energize opening up the
lines 3 and 8 to the cell monitor.

TD3 safety timer (90 sec) will now begin
operating through closed contacts K17 lines

3 and 33, K18 contacts lines 33 and 34. The
same circult actuates tne source moving alarm
BZ2, and the radiation warning light LP10.

If at the end of its preset time (90 sec) the
source rack has not reached ite upper limits,
TD3 contacte will cloee the lines 250 and

251 to the main relay K51. With KS§1 energized,
the contacte will open lines 204 and 252 to
relay K50. With K50 de-energized lines 3 and
22 will open, removing 115 VAC to SW3, and the
source rack will lower automatically. The
unit must now be Reset and the start-up

procedure initiated as previously described.

f) Source Rack in the Up Position -

i)

Limit switch LS18 closes lines 204 to 207 and
illuminates the source up lamp LP3 (red).
Relay K18 will also energize closing lines
24A and 24 completing the 115 VAC circuit to

master timer TT1.
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relay K13 clos'ng lines 27 and 29A to the
overdose timer ST1. When ST!1 actuates,
coil CT2 of the shuffle counter will aisc
actuate beginning its count down to zero.
Elevator P8 will go to the UP pesition

via circult LS2 lines 402 through LS1D,
LS9R (closed), LS8R (closed), S15 and P8
(SVP8).

P! will travel to the reserve position

via circuit LS8R, S2 and P1 (SVP1).

LSIR will then close the circult through
to LS16 (closed), LS16D (closed), and

P16 (SVP16) will go UP (receive) position.
Through limit switch action (product box
sensors), the conveying system automatically
shunts the boxes sequentially as described
in the IR68 Instruction Manual.

When the main timer runs out to zero time
the facility will re-cycle as pusher PI
starts its receive action. LSIR will
close, actuating K20 relay, resetting the
master timer TT1. The overdose timer
(ST1) is also reset by LS1D. Each time
ST! actuates, (P1 discharge position), the

counter coil (CT2) will also actuate
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v)

beginning its count-down to zero.
Pusher No 1 in the discharge position will
energize K13, lines 27 and 29A, through
K22 lines 29A and 29 which will reset
ST1. Facility operation will not be
interrupted.
When the shuffle counter reads zero,
CT2 pins 10 and 9 in the source hoist
circult remain open and the source rack
wili automatically lower.
The overdose timer (ST1) is designed to shut
down the facllity In the event of a
mal function in the master timer (TT1).
The overdose timer shouid be set to
approximately 5 minutes longer duraticn than
the setting on the masier timer.
In the event the master timer fails during
the pre-set time period then the overdose
timer will continue to time out. With the
master timer in a non-reset condition the
overdose timer will run out to zero time and
close the circuit to pins 4 and 3 of ST1, and
close lines 250 and 251, the emergency shut-
down clrcuit will operate and lower the

source plaque.
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Should the automatic operation of the product
conveying system exceed the normal time as
preset by TT1, TD2 will run out, closling
lines 250 and 251, relay K51 will energize
opening lines 204 and 252 de-energizing relay
K50 which will open lines 3 and 22 to the
machine switch SW3,

The source rack will automatically lower, the
alarm beli will ring and the radiation hazard
light will illuminate. When the source
reaches the bottom of the pool, the green
"Source Down" light on the control panel

will illuminate, the radiation hazard lamp
will extinguish and the warning alarm will

stop.

HAND OPERATION OF UNIT
MAINTENANCE OR INSPECTION PURPOSES

After performing all the operations previously
described including Entering the Irradiation Room, the
pneumatic cylinders P1 to P16 may be independently operated
by depressing the pushbuttons S1 to S20.

The pushbuttons are located on four stations

located on the source pass mechanism in the Irradiation room,
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NOTE: No product boxes to be in source pass mechanism.

Pushbutton Operation

the

One

The following conditions must be met before operating

pushbu;?ons:

"Power" keyswitch SWi through to the Reset position and
released to "On". The circuit action has been previously
described.

"Machine" keyswitch SW3 in the "Off" position. Relay K106
will energize through lines 3 and 21 of SW3A.

Closed contacts of K106 will close lines 249 and 40!

and apply 12 VAC to the pushbutton stations.

Toggle switch S40 in "Auto" position. Relay K23 will
energize through S40, Ilines 411 and 402 of relay K23

will open permitting individual pushbutton operation.

Complete Shufile Cycle

Perform all the operations previously describea

including Entering the Irradiation Room.

The following conditions must b2 met before

automatic operation with the source down is carried out"

|

Product boxes loaded into proper position. (Box
sensing limit switches closed).
"Power" keyswitch SW!1 through to the "Reset" position

and released to "On". The circuit action has been

previously described.
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Toggle switch S40 from "Auto" to "Test". Relay K23 will
now de-energize opening lines 24A, 35, 25 and 27, that
will electrically remove the source hoist and timer
clircuits from the system.

"Machine" keyswitch to the "On" position. Relay K106
will de-energlize, lines 249 and 496 wi!l complete the
circuit through K51 lines 496 and 497, K17 lines 497
and 411 through K23 lines 411 and 402, K120 iines 402
and 403 (closed at time zero) through the box detector
limit switches to SVP1 beginning one complete cycle of

operation.

Ensure 540 ie switched to "Auto" after "Test”.

SAFETY
Emergency Shut-Down Operation
The unit can be stopped in an emergency by:
Depressing the pushbutton stop switch S50 (located on
the control paneli).
Depressing the safety switch S51 (located in the

irradiation room).

Shut-Down Operation - Other Than Emergency

The unit will also shut down for the following

reasons:

3. Delay of internal conveyor operation. (TD2 timed out).




Source rack does not reach full up position. (TD3 timed
out).

Low Air Pressure - (Fneumatic Switch (557) closes).

High Cell Temperature - (Thermal Switch (556) closes at
40°F above ambient temperature).

lrradfaflon room door opened (Source Up) - (Relay K111
will energize).

The following circuit description applies for either

Emergency Shut-Down Operation or, Shut-Down Operation - Other

than

a)

b)

NOTE:

Emergency:
With the unit operating normally, 12 VAC is applied
through contact Arm "(C" of the power switch SW1 to
line 250.
For any of the conditions listed in items 1 to 17 inclusive,
the 12 VAC lines 250 and 251 will close *he circuit to the
stop light S50 (red) which will illuminate. K51 will
energize,
An additional Safety feature has been previously
deseribed in, Leaving the Irradiation Room.
closing lines 250 and 251, through its self-locking
contacts, which will keep S50 illuminated until the relay
K51 is de-energized by clearing the "emergency" or "other"
condition Initiating shut-down of the unit. (To start
unit operation after clearing the condition, SW! must

be Reset).
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c)

d)

e)

f)

With K51 energized, the contacts will open lines 204 and
252 to safety relay K50 which will de-energlize. K51 wili
also open lines 496 and 497 to the source pass mechanism
which will stop functioning.

With K50 de-energized the contacts will open the 115 VAC
lines 3 and 22 to the machine switch SW3,

The source hoist solenoid L2 will de-energize which will

exhaust the pneumatic air supply, and the source rack

w! 1l begin to lower (gravity controlled).

The timer clircuits are now disabled but will resume thelr
function in normal operation. (K50 de-energized, lines

3 and 22 open).

Source Rack Moving Down

rack

b)

d)

The following circult description will apply as the

begins its travel down:

The source up limit switch (LS18) wil! open, and the
"Source Up" lamp LP3 (red) will extinguish.
Relay coil K18 will de-energize and 115 VAC through closed

K17 contacts lines 3 and 33 through closed K18 contacts
lines 33 and 34 to the alarm buzzer (BZ2) which will
sound.

The 90 second delay timer (TD3) will also be actuated.
The radiation warning light will remain iliuminated

through closed K!7 contacts, lines 33 and 0.
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Source Rack Down

With the source rack in the fully down position the

following circuit description will apply:

a)

b)

The source down |imit switch (LS17) completes the circuit

through lines 204 and 205 to the indicator lamp LP2

(gree..) which wil! illuminate.
Relay K17 will energize through Iines 205 and 200 closing
K17 contacts to i1ines 3 and 8. 115 VAC will now be

applied to the wall mounted single probe ceill monitor

system.

Irradiation Room Door

Emergency Exit From the Irradiation Room

A mechanical interlock release inside the irradiation

room will permit personnel to leave if the door is shut

accidentally.

Normal Operation

With the irradiation room door closed, K111 is

de-energized and the contacts will open the 12 VAC lines

253 and 251.

Relay K111 coil will be energized through the

barrier door switch (LS111) lines 3 and 15.

Emergency Exit

a)

The following clircuit action will apply:
Opening the barrier door, limit switch LS111 will

close lines 3 and 15 to relay Ki11,
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b) K111 will energize. (Source Up).

c¢) K111l closed contacts will complete the circuit to lines
253 and 251 completing the circuit to the safety interlock
relay K51.

d) The circuit action will now continue as described in

"Emergency" or "Other" shut-down procedures.

Single Probe Wall Mounted Monitor

The irradiator room is inaccessible when an irradiation
cperation is in process.

Also, an irradiation operation cannot be started, or
entry to the irradiation room effected, until the monitor test
sequence has.bcen properly carried out.

Refer to Operating Instructions, Single Probe Wall

Mounted Monitor, Catalogue No. L118.
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BE. The test shall be ummmdo.wmm
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source is permanently or semipermanently mounted or stored,) Pecords of
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C. If the mtmani:u-md O.osutmcr :
comtamination,” the Iicensee shall irmediately withdra
fran use and shall cavse it +o be decontaminated angd’ repaired or to be
disposed of in accordance with Comission regw o
be ﬁldﬁthhrsmo!ﬂ!t-t\dﬂx‘thtuo .
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shall be followed and a copy of these instructions shall be made available to each

mmmcmmmmqu_amm Any
charges in these instructions shall mmwuwdmmm
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to initiation of the irradiation procram, a radiation survey shall be conducted
to determine radiaticmlgvels aroond, above, and below the irradiator with the
source in the irradiste position and with the source in the shielded position.
@ A detailed rerort of the results of the srveys shall be sent to Material

N Licensing Branch, Myhxmofmcyclemdhtcmlm U. S. Ruciear
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(| =plication W and letter dated Gumw-23wed983. The Mxclear
‘1 Peculatory Oomrissica's| regulations shmll govern the licensee(s statements in

arplications or ' mless the statements are nore restr ve than the
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*original signed by Joseph C. Wang"®

Py taterial ing Branch
Division Foel Cycle
Safety

washington, D. C. 20555
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