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B-D BECTON-DICKINSON
Route 7 and Grace Way, North Canaan, Connecticut 06018 / (203) 824-5487 / Diviseon of Becton, Dickinson and Company

June 3, 1985

\G
U.S. Nuclear Regulatory Commission
Region 1
631 Park Avenue
King Of Prussia, Pennsylvania 19406

Attn: Jack Davis

Reference: Docket No.: 030-06891
License No.: 06-13514-01
Control No.: 03572

Your telephone conversation of 5/21/85, with Tony Piniat,
R. Crook, W. Case

Our telephone conversation of 5/28/85

t

Please find attached the additional information requested for our license
renewal.

1. Delete, Item 10.3 entitled " Leak Test Procedures--Cobalt Source".
Replace with Item 10.3, entitled " Leak Testing" utilizing DLZ moni-
tors.

2. Delete the names of Shelly Bunce and James Blanguart as licensed
operatore.

3. Item Sa, b & c

Item 2. change RA226 to read:
'

Cesium 137 Test Source 10 Microcuries

4. Add under Item 8, Individuals will be trained to operate the irradiator
under the supervision of a responsible individual, listed in Item 7,
per training outline.

5. License number 06-13514-01 is hereby amended in its entirety for
renewal.

8511190008 850911 0%7a
h135 Hg p )ni PDR

u R. 6% g*j , g 0 61985W. R. Case
Sterilization Supervisor, Canaan Facility

_ _ - - - - - - - _----_-----________________b*
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ITEM 6

Purpose (s) for which licensed material will be used:

To be used in an A.E.C.L. Type J6500, Serial No. IR 21
Irradiator for the sterilization of medical / surgical /
laboratory products. Explosives,-unsealed flammables
or corrosives will not be irradiated.
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Revised 5/22/85

.

$

e

..



- _ _ . .__ _. . _ . _ - _ .. _ . . _ ._ _

4

.

'
O O.. .

; .c .A
' . .c
: -

,

j -;

<
.

.

&

i
i
~

ITEM 6
i

!

j Purpose (s) for which licensed material will be used:
4

1

! To be used in an A.E.C.L.' Type J6500, Serial No. IR 21
-

i Irradiator for the sterilization of medical / surgical /
| laboratory products. Explosives, unsealed flammabl'es

or corrosives will not be irradiated.
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j Revised 5/22/85
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AECL-RCC
,

'

RADIATION PROTECTION /
\ i

FOR INDUSTRIAL IRRADIATORS / )

TABLE OF CONTENTS n
SESSION #1 WELCOME ADDRESS (1/2 hour)

| $ WELCOME

HISTORY OF NUCLEAR PHYSICS

SESSION #2 BASIC MATHEMATICS (1 hour)

USEFUL MATHEMATICS FOR CALCULATIONS AND MEASUREHENTS
OF RADIOACTIVITY
GRAPH OF FUNCTIONS
SCIENTIFIC NOTATION
COUNTING STATISTICS

.

SESSION #3 THE ATOM (1/2 hour)
.

STRUCTURE OF THE ATOM
-

'

ISOTOPES AND NUCLIDES

RADIOACTIVITY (1/2 hour)
.

NATURALLY OCCURRING RADIOACTIVITY,
PRODUCTION OF RADIONUCLIDES
RADI0 ACTIVE DECAY
NUCLEAR FISSION
NUCLEAR FUSION
NUCLEAR REACTORS
ANEUTRONIC FISSION
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AECL-RCC

/RADIATION PROTECTION
\

FOR INDUSTRIAL IRRADIATORS

/
_ TABLE OF C0tGENTS

SESSION #4
RADIOACTIVE DECAY (1/2 hour)

y ALPHA PARTICLES
BETA PARTICLES
CAMMA RADIATION
NEUTRONS

HALF LIFE

SESSION #51

RADIATION QUANTITIES AND UNITS (1 hour)

ACTIVITY - CURIE
SPECIFIC ACTIVITY
EXPOSURE - ROENTGEN-
ABSORBED DOSE - RAD
DOSE EQUIVALENT *- REM
QUALITY FACTOR

SESSION #6
INTERACTION OF RADIATION WITH HATTER (1/2 hour)

IONIZING RADIATION '

GAMMA RAYS
,

X-RAYS

PHOTOELECTRIC EFFECT
COMPTON SCATTERING
PAIR PRODUCTION

SESSION #7
BIOIAGICAL EFFECTS OF RADIATION, LOW DOSES (1 hour)

A.L.A.R.A.
CENETIC EFFECTS
HUTATIONS

THE PERCEPTION OF RISK
CAUSED INCIDENCE

i

LINEAR DOSE EFFECT TilEORY
THRES110LD DOSE EFFECT THEORY

!
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RADIATION PROTECTION

FOR INDUSTRIAL IRRADIATORS

TABLE OF CONTENTS

SESSION #8 BIOLOGICAL EFFECTS OF RADIATION HICH DOSES (1 hour)
e

$. EFFECT OF RADIATION ON CELLS
SOMATIC EFFECTS
RADI0 SENSITIVITY OF VARIOUS ORGANS
ACUTE EXPOSURE
EXTERNAL EXPOSURE
EXTERNAL RADIATION
INTERNAL RADIATION

SESSION #9 NATURAL BACKCROUND RADIATION (1/2 hour)

COSMIC RADIATION
1 RADIATION FROM NATURALLY OCCURRING RADIOACTIVITY

(TERRESTRIAL, FOOD, AIR, WATER)

RADIATION FROM MAN-MADE SOURCES (1/4 hour)

OCCUPATIONAL EXPOSURE
MEDICAL EXPOSURE

DOSE LIMITS (1/2 hour)

MAXIMUM PERMISSIBLE DOSE FOR RADIATION WORKERS
DOSE LIMITS FOR POPULATIONS

SESSION #10 EXERCISES AND REVIEW (2 hours)

1. DEFINITIONS
2. HALF-LIFE I

3. INVERSE SQUARE LAW CALCULATIONS
4. CALCULATE NATURAL BACKCROUND DOSE
5. DOSE LIMITS

.

l

*
,

!,

;

l

t >



O O.

t'

.

[
AECL-RCC

RADIATION PROTECTION

FOR INDUSTRIAL IRRADIATORS

TABLE OF CONTENTS

SESSION i11
RADIATION SHIELDING (2 hours)

y TRANSMISSION CURVES

RELATIVE EFFECTIVENESS OF DIFFERENT MATERIALS
HALF VALUE LAYERS
TENTH VALUE LAYERS
TIME
DISTANCE

MASS ATTENUATION COEFFICIENTS
ENERGY ATTDIUATION COEFFICIDrrS
BUILDUP FACTORS

SESSION #12
_USNRC REGULATIONS (4 hours)

TITLE 10. CHAPTER 1. CFR PART 19
TITLE 10. CHAPTER 1. CFR PART.20
TITLE 10. CHAPTER 1. CFR PART 21
RECULATORY CUIDE 10.9

CALIBRATION OF SURVEY METERS NRC CUIDELIUE
WIPE TEST
WASTE DISPOSAL

,

TRANSPORTATION

SESSION #13
ADMINISTRATIVE CONTROLS (2 hours)

RECORD KEEPING

NOTIFICATIONS OF INCIDENTS

SESSION #14
EMERCENCY PROCEDURES (2 hours)

OVEREXPOSURE

FAILURE OF SOURCE TO RETURN TO SAFE POSITION-
DAMAGE TO SOURCE PENCILS
FIRE
REPORT OF EXPOSURE
LOW WATER

CONTAMINATION

.
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RADIATION PROTECTION

FOR INDUSTRIAL IRRADIATORS

TABLE OF CONTENTS

MEASUREMENTS OF RADIATION

SESSIONfp TYPE OF INSTRUMENTS

ION C11 AMBER
GEIGER

PROPORTIONAL COUNTER
SCINTILLATION DETECTOR
FILM
TLD

POCKET DOSIMETERS
L-118 (AECL)
DL-2 (AECL)

SESSION I16
CALIBRATION OF INSTRUMENTS (1 hour)

OUTSIDE SOURCE
INSIDE
REQUIRDiENT

.

SESSION #17
OPERATION OF INSTRUMENTS / INSTRUMENT LIMITATIONS (1 hour)

SATURATION

LOWER DETECTABLE LIMIT
RESPONSE TIME
RANGE OF DETECTION

SESSION #18 SURVEY TECHNIQUES (2 hours)

IRRADIATOR SURVEY
CONTAMINATION
WATER SAMPLING
AIR SAMPLING !
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RADIATION PROTECTION

FOR INDUSTRIAL IRRADIATORS

TABLE OF CONTENTS

SESSION #19
USE OF PERSONAL MONITORING EQUIPMENT (1-1/2 hours)

b ACTUAL MEASURDfENTS BY STUDENTS
QUESTIONS AND ANSWERS

SESSION #20
_ EXERCISES AND REVIEW ON (2 hours)

REGULATIONS

ADMINISTRATIVE CONTROLS
ENERGENCY PROCEDURES
SHIELDING

SESSION #21 IRRADIATOR DESIGN (1 hour)

DESIGN PRINCIPLES
, DIFFERENT TYPE OR IRRADIATOR

-

SESSION f22
IRRADIATOR SAFETY SYSTDi (1 hour)

.

REVIEW OF ALL SAFETY INTERLOCKS
OPERATION OF SAFETY INTERLOCKS
SHIELD INTEGRITY
CONTINUOUS MONITORING

SESSION f23
COBALT-60 FROM THE CROUND UP (I hour)

~4
THE MANUFACTURING OF COBALT-60 SOURCE

REVIEW OF DIFFERENT PRODUCTION STACES AND DiPHASIS
ON PRECAUTIONS AND TESTING TO ENSURE SEALED SOURCES
INTEGRITY.
TRANSPORTATION OF COBALT-60
CERENKOV RADIATION

PHOTO ACTIVATION IMPOSSIBLE
OZONE PRODUCTION

.
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RADIATION PROTECTION

NR INDUSTRIAL IRRADIATORS /

SESSION #24
RADIATION STERILIZATION (I hour)

EFFECT OF RADIATION ON MICRO-ORCANISMS

REVIEW OF COOD MANUFACTURING PRACTICES USING AAMI
PROCESS CONTROL GUIDELINES

SESSION #25
_ DOSIMETRY FOR IRRADIATOR (1 hour)

.

REVIEW OF DIFFERENT DOSIMETER TYPES
WHICH DOSIMETER TO USE AND WHEN
DOSIMETER PLACEMENT
DOSIMETER READING
DOSINETRY REPORT

SESSION #26
EXERCISES AND REVIEW (2 hours)

SHIELDING CALCULATION

TIME FOR LETHAL DOSE NEAR LARGE SOURCE*

DOSE NEAR SMALL CALIBRATION SOURCE

SESSION #27
QUESTION PERIOD (I hour)

SESSION #28 EXAM (3 hours)

SESSION #29 REVIEW EXAM (2 hours)
QUESTION PERIOD
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PROCEDURE FOR CHANGING RESIN SAQS I
*

Resin sags should be changed when conducting meter reads
10 micromhos or greater,

,

L

1. Shut off water pump.

2. Check unit with geiger counter. *See note below.

3. Remove top of unit.

4. Again check over openina of units with geiger counter.
*See note below.

5. Remove resin sags. Dispose.

6. Replace resin sacs with new ones as per attached drawing.
1 activated charcoal /3 resin
Arrows on side of cartridge saw are to be pointing downward
or unit will not operate properly.

7. Replace top of units and secure.

8. Turn water pump on. Insure there are no leaks. Water flow
should be approximately 5 GPM.

* Note: Geiger counter should be set on Scale 1. If meter
reading exceeds background count, immediately secure
area and contact supervisor.

T

|
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PROCEDURE FOR CHANGING RESIN SAOS

Resin sags should be changed when conducting meter reads
10 micrombos or greater.

1. Shut off water pump.

2. Check unit with geiger counter. *See note below.,

3. Remove top of unit.

4. Again check over opening of units with geiger counter.
*See note below.

| 5. Remove resin sags. Dispose.

6. Replace resin sacs with new ones as per attached drawing.

1 activated charcoal /3 resin

Arrows on side of cartridge saw are to be pointing downward
or unit will not operate properly.4

7. Replace top of units and secure.

8. Turn water pump on. Insure there are no leaks. Water flow
should be approximately 5 GPM.

:

* Note: Geiger counter should be set on Scale 1. If meter
reading exceeds background count, immediately secure
area and contact supervisor.
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N'Y INCORPORATED . -( .

612 Capitol AVINU(. HARTFOtD. CONN 06 06 (203 527-3215.

OcaiBd Otytta T m e,c,
Tu 8 iou

IMSTt.LLt.TIGI! t.!!D OPEPl. tit!G IliSTP.UCTIDIIS
FOR TllE CRYST /. LAB Aq6-30 DDlINEPALI7.ER

.

SPECIFICATIOI15'

ounting: Free standing on floor or with shelf supports''
. *

Dicensions: 10-1/2" 17 X 9" D X 34" 11
' ' Weight: Approximately 20 lbs.

. Fittings: 3/8" NPT inlet and outlet uith 3' lengths
'

3/8" O.D. Polyethylene Tubing
. Operating pressures: tiaximum 125 psi ,

!!aximum uster temperaturen: 100*F
Flow rates: !!ormal service - 90 CPli maxinum*

,

Recirculnted systcas - ISO CPil Maximum;.

'*

: 7. . .- -

P

, ' , , LOCATIO!!
#,

2'i The /.Q6-30 is a free star. ding unit and can be installed directly on the floor or a -

( .
sepporting platform for <:levated installations. Unit should be located near point

; ef use to avoid long runa of piping r.nd, if practical, near a drain or sump, since
' 'u cartridge changes require that it *.ac drained. I bucket can be used if no drains

, arc available. Units equipped with Ionilite or Ionineter will require electricalv
;' outicts (110V 60 Cycle).. , . .
.. .

a
* IllST/.LLATIO:1.

" 1. Remove udit from shipping container and place in position. To% e sure that unit
is casily accessible, allow at least six (6") inches of space behind and on each

'

,4 side; and at least tuo (2') feet of head room above unit. (Cartridges are re-
,& moved from the top.)

,

,

2. Two (2) pieces of flexibic tubing are supplied with this unit and should be'
conhected to the inlet and outlet. Connect inlet tubing to cold water sunnly,

line. If no shut-off valve is located in this line near the unit, one should
be installed to facilitate cartridge replacements. Connect outlet tubing to suoply
line of equipment in which the purified unter will be used. This line should
also have a shut-off valve.*

.

I!'PORTtJJT

Unit to be connected to cold vator only. If water pressure exceeds 125 pounds per
square inch, a pressure regulator vill be required in the inlet line to prevent
d.maging the unit. -

. .
,
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3. To install car.:ridgen t .to unit, proceed as follows:,

.

A. Loosen the four (4) hand knobs from the top of the column. Lightly tap the
underside of t.hc top cover to break "O" ring scal . work it off the column, ,],

and set it aside., . CAUTION: Only a gentic tap,isfrequired. .*

-

*
.

9' D- .. u

Place cartridge bags in column in accordance with instructions enclosed with .I. |);. them. IMPORTA!Q: Install cartridge into unit with the arrows on sidc off.' ;.34f,j, cartridge naqe. pointing downward or unit will not operate properly. . WT. .;.: -.
.. . ,g .

'( . C. Replace cover on column and tighten hand knobs evenly and firmly..
,

1- 'u .'.. U.yc-
:%. . y;,. .;. -

... 4.. Close vent and drain cocks.
. . . .

r- .
e.,.- ;;

.A -.
~

.

?.

<-
. . . ; *:j. . 5; Before operating, unit should be tasted at full pressure for leaks. - *

4. . r..

. :{C,,0;- ..

(h *;.j~ IMPORTANT: Apply n thin coat of siliconc lubricant, or other non-petroleum based [
:n-

'

1'7 lubricant, to "0" rings at least once a year to keep "0" rings in 'A:' -
-

pcoper condit!on. ''

. ..

6.'. To place unit in operatica, proceed as follows:
,

-p
-~

-

A... , . - Open inlet valvo. D
,

.
.

. , -.,,
, .

'

A Open drain cock'only until~ water comes through. This' procedure allows &
.. . , ,

7' " col'umn t'o fill'~ith watcre -u ~
. . .

'.w

(~ C. Close drsin cock and ther. open val.c to equipment suoply line.
.

7., Connect poucr ccrd cf purity monitor. !;OTE:
*

water from cartridges displacas the impure water leftIonilitewillren\'inonuntilclean.,.,

in the Ifn and at the bottom &' " ,
*

- :.of the unit. Purity monitors will read high for a few gal'lons or so of oneration. 5
.

a
This is normal, end if the smalf amount of impure water is objectionable, run unit '

'
'

i, - with dischargo to drain for a few minutes. -(Drain cock can be used for th-is pur-
.

g

'',( pose before being pla :cd in service.)-

i '

CARTRIDCE REPLACE!E!!T - -
-

'
.. .

,

-Uhen Crystalab IONILITE glows read or when impurity levels in the effluent ust'cr
reaches the maximum allet.able icvol, the filter cartridges'should be ch'anged as follows:

-'

-
. ;e - .. .;. . .,

1. Unplug power cord of conductivity monitor and shut of f itilet
to isolate unit. and nuclet water valve

2. Open drain cock to relieve pressure. Then open vent cock. If no drains are avail-able... allow unit to dr tin into a pail.
3. Af ter unit half drditied, rcriove used cartridges and replace with new ones, following

the instructions outlin.2d in nections 3 through 7 of the installation instructions
.

|

_
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OPERATING PARN4ETERS AND SPECS

'

.

!

i-
"

Flow: 5 GIN

Press: 72lbs/in
,

; 1) Flow manually set at throttle value.

2) Selenoid value in make up water line operated by signal frce
float switch in pool. Pump shuts off during this sequence.

i

3) conductivity meter preset for proper concentrations. Light
on console lights when conductivity rises above set level.
Meter may be read manually also.

,

(

;

1

..

i

.

.

.

!

1

1
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Electrolytic Conductivity

' '

7076 Multi-RanDe Electrolytic
Conductivity Monitur with DIDital Readout

C2.2114-DS

_

is . i ,.

(
=, a.

f
..

a l',#

f., |~are sees

-102 E j=
, ,,

._=_. 3 eii-

!
so== ' t

uns D mar
i.. - e.se -

.

I b"''** .

!

! !
te >

' * ~ ' ~ ~ = = - ~ . - - . . . .
-. "f,

_

cost accurate measurement and/or control of conductiv-= 1.ow-cost digital-display expanded-scale ity or resistivity in industrial processes with continuous
readability for industrial electrolytic digital display The value (micrombos or ohms) is indi-
conductivity measurements cated by a 3W digit, seven-segment easy to-read LED

display. . numerals are a nominal half-inch high.= Multi-range instrument (X1, X10, X100)
Used with 4973. 4905. 4909 and 4800-Series conduc-= Conductance or resistance ranges tivity cells, the 7076 Monitor provide- high standards of

= Built-in calibration check switch 'e'' ability and operating convenience i a the measure-
= Automatic temperature compensation on all ment of electrolytic conductivity in prosess solutions.

ranging from high purity water to concentread inorganicranges to assure accuracy under varying
chemicals !! can be used for such diverse 79ficationsprocess conditions
as pharmaceutical and Chem > Cal |$rocessing. pulp and

= Standard alarm can initiate control action p per processing, cation and anion exch .igers.
cooting-tower control. reverse osmosis boiler-water= Signal lights indicate high or low alarm
blow down. condenser tube-leak detection and rinse-conditions tank control

= Standard isolated voltage-output signals for One independently-set alarm / control relay can oper-
remote recording or auxiliary devices te an external alarm or initiate control act on. Red or

= Optional plug-in isolated current-output green signal lights on the front panel indicate when a
module high- or low atarm condition has been reached;

graduated knobs permit setting the high and low limits
= Designed to meet Class I, Division 2, Groups HC"neticany sealed relays can be specified. to meet

B, C and D requirements when hermetically Class I. Division 2. Groups B. C and D requirements
sealed relays are specified Two standard output signals proportional to the input

= NEMA 3R and NEMA 12 corrosion-resistant, - O to 1 and 0 to to volts - can be used as inputs to
most recorders. or such auxiliary devices as a 7080rain-resistant, outdoor, weather-proof,
Alarm / Control Module or an 099230 Isolated-Outputdust-proof plastic case Module An optional plug-in circuit card can provide a

= Panel , pipe- or wall-mounting or p ni n I wnet wtpu we six selectable ranges.

D
= Designed to meet OSHA requirements he instrumet is hwsed n a N A 3R and NWA 12

plastic case which es corrosion-resistant, rain-resistant,
The 7076 Electrolytic Conductivity Monitor is an inex- dust proot and suitable for outdoor use Universal mount-

pensive Instrument especially designed to provide low. ing hardware - to permit wall. pipe or panel-mounting
- is included with the Monitor
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Mounting Styles

Every 7076 Monitor comes complete with hardware for Panel Mounting - Same two angle brackets mount the
panel, wall. or pipe mounting - and an optional porta- monitor in 8h x 5%~ (225 x 146 mm) panel cutout. n
bility kit lets you take the monitor to the process- Wall Mounting - Reverse the angle brackets and mount j

the monitor on any flat surf ace. d
Pipe Mounting - Suspended below horizontal pipe, or Portable - Part No 324284 portability kit includes han- j

'

attached to vertical pipe on right side left side, or rear. die, feet, power cord and cord bracket. (Monitor weighs
Two angle brackets and two "U' bolts do the job. Only 5 lb ) 3

.?
<.
.-

1
.

:m
lADDlicatlans

,
i

Pharmaceutical and Chemical- Most pharmaceutical ti-range capabitity permits the installation of one basic |
and chemical processes require close Control of the instrument at any stage of demineralization or deioniza- I

chemical additions When conductivity measurement is tion. Since the Monitor can measure ranges from 0-0.2
3

required digital accuracy and readability are assets, micromho to 0-20 micromhos with only one cell constant, *

assuring systems efficiency and conservation of costly there is no need for a variety of monitor of cell constants.
,

raw materials The wide versatility of the 7076 Monitor- The 4973 cell is especially applicable to de-
Emeasuring ranges from 0-0 2 micromho to 0-200.000 minerahier and ion-exchange applications - may be
~

!

i

micromhos - makes it an important tool for process used to measure the inlet to theyesin beds, various
control- ? levels in the beds and the outlet of the ion exchanger. |

*

, The 4973. 4905. 4909- and 4800-Series conductivity With its rugged PES body. the Celt is inert to all regenera. *

Cells are all compatible with the 7076 Monitor. The 4973 tion acids and bases, and will perform accurately and
I cells are avoilable in four cell constants (0 01. O.t.1.0 consistently for years. with no maintenance requirement

"and 10) and feature a rugged, corrosion resistant except occasional cleaning
Victrex' polyethersulfone (PES) body. Fast-responding. The 4905 4909- and 4800-Series cetis may also be.

built-in automatic temperature compensation is stand- used;

j ard. The cells can be dipped into a tank. or screwed into '

Reverse Osmosis - Many new reverse-osmosis sys- -

a %" NPT pipe tee
tems perform significantly better since advanced .-

The 4905 cells should be used when other cell con * technology has provided even greater efficiencies. The f
stants are required. or where a 1* NPT pipe thread is 7076 Monitor has the accuracy and readability required -

needed for installahon if a removal device is required. to match the improvements in membrane technology in 3.
the 4909 cells can be used for most ranges the newer, larger units The range of 0-20. 0-200 and ,Y,

mio m cd constam, maks M ,Paper Industry - The 7076 Monitor can be used for
. Monitor especially suitable for this application. -

'

control of the white-liquor addition in digester applica- ;W
tions when the caushc en the black liquor reaches a pre. -

set minimum control point Either 4801-Series or 4905- l' n. can operate over all the water ranges encountered , ..g.
Series cells can readily withstand the Corrosive effcCts of in reverscosmosis appbcahons Mounted in the inlet or 3
the black tiquor the outlet of the unit this cell can function efficiently and .%

accurately at the working pressures of most units *

*Cation and Anion Exchangers - With the 7076 The moth range feature of the 7076 Monitor and the
Monitor, digital readout and mulu-range capability make variety of cell constants available in the 4973 cell com. ~,
the instrumentation of anion. cation and mixed-bed ex- bene to provide an excellent measunng and Controt -

cnangers relahvely easy and inexpensive. The mul. "packay for any reverse-osmosis system ..,

j

. _ _ _ _ _ - _ . -_ - - - - - _ - _ - _ _ . _ _ - _ - - - - - . _ _ _ _ - - -___
_ - _
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Boiler Water Blowdown - The 7076 Monitor provides Limit of Error - Digital meter: 0 05% 21 digit. Output:
excellent multi range capabihty for continuously 0 3% of range
monitonng all levels of boiler water condensate which Stability - Better than 0 05% of range per month.
vary in range depending on the type of boiler and the

Humidity Effect - Negligible at 95% relative humiditytreatment used. Its triple-range expanded-scale accu- over the ambient temperature rangeracy and readability eliminate the need for non-linear p _

ranges, permitting the 7076 to be used over conductivity
ranges from 0-0 2 to 0-20 micromhos with one cell con. Ambient Temperature -10 to 50 C (14 to 122 F)
stant, and ranges up to 0-200.000 micrombos with vari- Ambient Temperature Effect - 0 04% of range per de-
ous cell constants. gree over the ambient temperature range

The 7076 Monitor, connected to a 4973 cell with its Line Voltage Effect - 0 005% of range per 1% change
built-in automatic temperature compensator, can control in line voltage.
the dissolved. solids level to achieve maximum operat- Output - Isolated recorder outputs. 0-1 and 0-10 volts
ing efficiency, as recommended by the boiler manufac- simultaneously; standard on all models.
turers and insure the equipment warranty. Circuitry - Solid-state feedback-stabilized amplifier for
Condenser-Tube Leak Detection-The 7076 Monitor, drift-free operation; designed to minimize RFI effect.
connected to a 4973 cell located in the condensate line. Measuring Frequency - 75 Hz or 320 Hz. Higher fre-
assures continuous monitoring of the boiler condensate quency is used for high conductance ranges to reduce
for fast and accurate detection of a condenser-tube fail- polarization of electrodes.
ure. The alarm / control contacts of the 7076 Monitor can Function Switch - Five position. *Zero" reads zero onbe used to signal the operator, or take direct control cigital readout. * Check * measures internal precision re-action Excellent readability of the instrument and the

sistors for calibration check. On the 7076-1. " Low".multi-range feature assure easy, accurate set-point ad.
. Medium" and "High" select the conductivity ranges tojustment.
measure the Cell and Compensator. On the 7076-5. *20

Cooling Towers - Cooling-tower measurements are M* *2 M' and "200 K* select the resistance ranges to
easy and inexpensive with the 7076 Monitor. Accurate measure the cell and compensator.
blow-down control can be achieved with excellent
readability of the conductivity value, and good water and Alarm / Control- Standard single alarm, for high or low

D chemical efficiency. Typical ranges of 0-1000, 0-2000 deviation, with setter tocated on front panel. Set with
screwdriver or coin to prevent accidental displacement.and 0-5000 micrombos can now be covered by one

monitor without even Changing a switch. 0-20 scale with 40 divisions for easy alarm setting. Red
and green lights indicate above and below set-point

The 7076 Monitor (with a 4973 or 4905 cell) can sys- process conditions. Afarm is SPST. connected in failsafe
tematically open a drain valve at a predetermined set alarm mode.
point to remove a high concentration of solids, and also Contact Rating' 3 A on 120 V a-c or 28 V d-c; 1.5 A on
allow new water to enter. The 7076 Monitor can combine 240 V a-c. inductive load.
with a 7075-3 pH Receiver to form a high-precision-
Iow-cost cooling-tower control system which will prevent Hysteresis (Deadband): 2% of full scale.

potential scale build up and cut maintenance costs. Repeatability: 0 25% of full scale

Rinse-Tank Control- The wider conductivity ranges of Setting Accuracy.1% of full scale
the 7076 Monitor permit its use for monitoring and con. Electrical Classification - General purpose, or -

trolling the rinse water in plating-rinse tanks in applica. when hermetically sealed relays are specified - Class 1
tions well above the maximum conductivity levels found Division 2. Groups B. C and D.
in conventional equipment. Isolated Current Output - Provided by plug-in card

The 7076 Monitor (with 4973- 4905- or 4800-Series with six field-selectable outputs. Outputs. with maximum
cells) may also be used in concentration systems for load resistance at 210% of nominal line voltage, are: 0-16
metal or acid recovery. Selection of the proper range for mA (1300 ohms). 4-20 mA (1000 ohms); 0-20 mA (1000
the Chemical solution is simplified by the range-Change ohms). 5-25 mA (850 ohms). 0-40 mA (450 ohms); 10-50
capability of the Monitor. mA (330 ohms)

Improved efficiency in rinse-tank operations can result Temperature Compensation - Automatic compensa-
in direct savings, depending on the reduction in water tion is standard. fixed compensation is avastable.
usage. Minimized parts rejection can result in further Power Requirements - 100 V:10%.120 V210% 220 V
savings. :10% or 240 V:10%. 50-60 Hz,14 VA.

Electrical Connections - Two %" conduit openin0s in
bottom of case barrier terminal board inside.
Case - Gray. rJEMA 3R and NEMA 12 corrosion.

Specifications ''5''%'
'"'"-"'5'5' "'- "'" ' ""''*' '"'Y""'*~

,,c
Ranges - Conductance. from 0-0 2 to 0-200.000 Dimensions rnoNT PANEL: 9h* (w) X 6%* (h) X %" (d)pmhos. Resistance: from 0-200.000 ohms to 0-20

(244 x 155 k 19 mm) OvERALL oEPTH: 6W* (165 mm)
-

megohms.
PANEL cutour 8Pa* (w) x 5%"(h) (225 x 146 mm).Readout - 3W digit. seven-segment. nominal W-,

'

inch-high LED display Weight - 5 5 lb f 2 5 kg)

- - _ _ .. . .. _
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Standard Alarm. General Purpose 001
Specify complete catalog number with appropriate suf- Standard Alarm. Division 2 Rating * 031 ,
fixes- Standard Alarm. General Purpose. 201

A B C D E plus isolated Current Output

7076-O-('Tr14rr im Standard Alarm. Division 2 Rating. 231
plus isolated Current Output *

Suffix A. Type Suffix E. Tagging
None 000Conductivity Monitor 1
1 Metalcal Label.15 Characters Max. 205Resist.vsty Monitor 5

on Each of Two Lines (Specify Legend)
Suffix B. Range 1 Linen Tag. 23 Characters Max. on 206
Conductivity Multi-Range 200 Each of Six Lines (Specify Legend)
Res,stivity Multi-Range 300i 1 Aluminum Tag.15 Characters Max. 207
Suffix C. Power Requirements on One Line (Specify Legend)
100 V 210%. 50-60 Hz 100 1 Stainless Steel Tag. 25 Characters Max. 208
120 V 210%. 50-60 Hz 120 on Each of Three Lines (Specify Legend)
220 V 10%. 50-60 Hz 220 .oor,on, o3, ,no 23, ner de er ,ms in sermer.cany sessed rerars tou s
240 V110% 50-60 Hz 240 meer camss o. o. .s.on 2. croups a. c and Orarong

Ranges and Temperature Compensators
isometer Ce# and Temperatore Cemeessator

- astemstic fesperatere Cemeessater"*

4173 Cees 4800. 4902. 490$. 4900 Cees
toege meester Ces femeerstere

Raege Sered SeMu Costaat Ceesteet Aseeeeece Esose femeerstede teste temperatene Ceepessator.
Penstme t' 5effen" at 25 C 5ethet taege SeNest Isete Ones et 25 C

0 055,mne 300 4ICO C RA RA RA

40 2 nemnence Ls= 0Imaae 302 4100 C 010 040 C 2000
62 0,anetcm Med = 200 0 01 001
1-20,mamm W g* 0 5, ace 304 6100 C 014 460 C 8000

20naaes 306 6100 C 071 0 'O C 8000

4 2,anovc= to. Q420,maewe Meema 200 03 01 M aees 306 6100 C 071 04c C 8000.
3r 4200,aceuce mg*
2

-

I
b G20,ameuce Lee .

E 4200 maeute Medom 200 10 1 200 s.ames 306 6100 C 072 640 C M00" 42000,mnesem Eg4 y

4 200,a*ea m ts.
S2000 aeeuca hedom .00 to 0 10 2000 names 306 6100 C 072 660C 8000
620.000,amevce att

62000,aneam le=
420.000,aneute med== 203 50 0 50 20 000,,*es na na 072 0 60 C 8000
6200.0m amevc= n.g*n

I18 megenas 300 6100 C ma mA mA i
. e

{ 6 200 m enas 200 t a 8 megenas 30 2 6100 C ha h4 R4

3 42 megenas 2M 300 0 08 001

j S20 meteams 20 M 2 megenes 30s 6 800 C 014 640 C 8000

0 S meteam 306 6100 C 071 660 C Mao
l

'

"Scecary as Surr s 8 or Monator carss g numbero
"Specory as Surros A orconducinwory-cert cara% nuenber \

"for a traed temperature compensstor. 0000 ohms at ?S C. order Parr Number ai14$6 | |
tSpecott as remoerature compensator surrun of condocrevery cera l \

9R '

,
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Ele'ctrolytic Conductivity*
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4973-Series Electrolytic Conductivity Cells

D2.2115 DS
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4973 Cells: 0.01- and 01 constant. with totanium electrodes (Icit);
1- and 10 constant. wuth graphite electrodes and Tetion guards (center).

4973 Ce!! with Universal Junction-Bos Head (roght).

The 4973-Series Cells are ruggedly constructed for reli- an Aluminum UniversalHead for terminalconnections
I able. Continuous measurements of electrolytic conduc- mounted directly on the cell, with leadwire cable sepa-

tivity in industrial water processes at temperatures up to rately ordered
150 C c.ad pressures up to 250 ps#9 For insertion applications. the %~ NPT male thread

They are apphcable to such measurements as the permits permanent instatlation in a pipe or tank; the cell
effluents of distillation equipment, anionic. cationic, and can also be used as a laboratory dip type for batch sam-
mined-bed ion exchangers, monitoring and controllin9 pling

i

the washing of electronic Components, plating rinse-tank
for flow applications the Cell Can be instat!cd directlycontrol. boiter-water condensate, boiler hot-well rneas-

into a process stream, or used with a separately-orderedurements. and coohng tower blowdown
%* i e tee, or a l~ pipe tee and a 1~-to-%* reducing |The cetis feature PES (polyether Suttone) construc- bushing in a by pass stream The cells have been iO tion for high corrosion resistance, with cIcctrodes of designed to keep the electrodes and the temperaturetitanium (for 0 01 and 0.1 cell constants) or high density Compensator smmersed in the stream Itow even when a

carbon (for 1.0 and 10 0 cell constants). reducing bushing is used, assuring that the cell will re.
The 49 73 Cell can be equipped with an integral lead- spond quickly and accurately to changes in both solu- ,

wire cabte either 7' (21 m) or 20' (G t m) lont;. or with tion concentration and temperature 1

:

a.-_.--._ _ _ - . - - . - . - . _ - . - . _ _ - - _ _ - - _ _ -.
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Top lett 4973 Cell ens.vted on standard %~ pope tee Top |

right 4973 Cell worn 0209t2 PVDC Reducing Bushung. unserted I
\ on standard t~ pope tee Bottam 4973 Cett woth 020962 Reducing |

Sushing mounted en i 76 t27 PVDC Flow Chamber\
'

(PVDC tar.ngs . re 1,mutad to 100 C )

O
Specifications How to Order
Function - Designed for insertion and flow appt.ra- Spec,ty Catalog Number and appropri.I'e suffnes fr<vn
l'Oni tt e table below
Automatic Temperature Compensator -- Supoinw) on
all cens A B C D
Cell Constant - - 0 01 01.10 and 10 cm ' 4973 h G Q I
Maximum Temperature Limit - 150 C (302 F; at rat.3:i

pressure
e,u,. . s. ..

Maximum Pressure Limit - 250 psig (172.: k P.il .it - -

, , , , , ,
rated fen's u rive s.n.. e oe ei

insertion - .'' TJPT mate tnread for scheduie 40 and 80 |[ |,' ' ' ' * ' ' " '

pipi.

l'"'' .'.,, . E'',,7,.''.'e"'''1','"".' 7"J .C'~',","|* ' '**
Insertion Depth - 1%~ (105 rnm) erom solution em e +,- | . .,
NPT mat.. . . i. t i- s* -. .e

'

."'t.. c
.__

" ' ' ' " '' Wetted Parts Cell t>ody PES (polyether sulfenel
Electrodes o ot and 01 constant, titaniurn. t 0 eind s i i,c .o 4--- i i o.. ;

' " ~ " ' ' ' M10 0 con .t. int ingh-density graphite with Tellon guard '"''r' *"' *d *".'s ,M ' er ' i

A*w .im a lja. e ei int.on Ne e n.tedsa(r.s i )ams e.en n w

Electrical Connections - Integral PVCrovereit n.c. -- -

!
sh.erded in .:.n,; 3 conductor catae. 7' (2 i in; 7'2, ,,, ,, , ,,.. , m ., ,, , , , ,. 73%
20w i m, o . .r. snec, tied ii.no,e tn.,n ,0 . , , . . . . . .....i-i_.,is-.i.,_,.

' * * ' * "'"''''''''"''*"'**d5'''~' "Quif ed. * ; .. .', t'ie Universal Junctw>n-[k)= iic;nt :ni,t t'i. " . . . ' ' , iss .e, ,',,am, t

! require.1 s.. , , , ot 83-:059 Catise (He.nt n.e . YrJPT i . . i . i .r n r . . . .. . 4. i , tv
doit cono.. na; i or a separate June.t.oo Hii, s p. . .' M 4

''''."e.*.Pi si ....,ss ' . i .. i s o . . . .. . . . .e i,p.lf l Iliin.t a .. t t e s'71 ,,# )i j apg,ropr e.,te , ler u gtt , ,1 H {.1(y,' n y.,,,,,,,,,,,,,,,,,,,,,,
.

8

Cat)fe
, ,r. tre e, 3 : e. . 9 4,,, . ro. . n. .. r. . . . I t. . ,.1Weight o- , .t s ;' kg)

.

, , , , , , , , , , , , , , , , , , , , ,,.g.,,..,, ,

LEEDS & NOR THRUP u. inn .. . . v. . . - -

- -- - -. ._ _ - -
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Sprinkler System

The irradiator is equipped with an automatic fire sprinkler system,
as outlined on the attached drawing.

Also, we have a manual pool water recirculation system for fire
protection. In the event a source rack jam should occur the
sprinkler system would be used to prevent combustible product
from smoldering or igniting.

The pool water is circulated through a self-priming pump, through
a solenoid valve, through a particulate filtration system and is
then diredted through two (2) sprinkler heads.

Smoke Detectors

Smoke detector is located in equipment room. A copper pipe runs
from inside the maze (near the exhaust port) , through the detector,
into the exhaust duct in the equipment room. The exhaust pulls the
smoke through the pipe, into the detector. Reference attached

'drawing.

Heat Sensors

There are two heat sensors attached to ceiling inside irradiator.
Reference attached drawing.

.
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9.5

There is located at the product exit portal, two DL2 monitors.
If radioactivity is measured the monitors will' sound an alarm
condition as well as illuminate a pilot light on the console.
The source will automatically be lowered to a safe condition.
All mechanics will stop.

b

.

, , , - - ~ ,r



_ _ _ .

O O..

<
.

|~

ITEM 10.1

The maze entrance door is located in the control room office.
The control room door is kept locked at all times. The only
personnel who have keys to the control room are the responsible
individuals / users with the exception of one person, Richard Crook,
Manager, Bacteriologist and Sterilization Services. This prevents"

anyone from attempting to open the maze door and/or access to the
console and/or eauipment room. At.no time can an operator open
the maze door until the correct procedure has been carried out.

|
There is a key attached, (by a chain) , to a hand held survey meter.

) This ensures the operator carries the survey meter with him. There
' is a check sdbrce to insure meter is functioning prior to opening

the maze door.

Personnel are issued a radiation badge. Radiation badges are
changed on a monthly basis. All personnel are recuired to wear their
badge prior to entering the irradiator.

Maintenance is performed by a responsible individual / user. If the
situation occurs where a maintenance person is summoned to perform

! maintenance he shall be issued a pocket dosimeter and be accompanied
by a responsible individual / user. The time in, time out, pocket dos-
imeter number, name, reading of badge prior to entry and reading of
badge upon existing are logged in the quest logbook.

.
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10.3

Leak Testing

Two DL2 monitors have been placed directly behind the resin
filter unit. The DL2 monitors provide continuous monitoring.
If radioactivity is detected an audible alarm will sound. A
pilot light will illuminate on console indicating same.
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GENERAL DESCRIPTION

The D/L 2 Monitor System is designed to give a visual indi-
cation of the presence of gamma radiation and to sound an
audible alarm when the radiation level reaches the preset
alarm level. Typical uses are as an area monitor or as a
monitor for specific pieces of equipment in an irradiation
facility.

Two red light-emitting diodes (LED's) on the front face give
a visual indication that the monitor is functioning proper-
ly. An LED with a clear lens is constantly on when power is
supplied to the monitor. An LED with a red lens produces
occasional " flickers" from the normal background radiation.

,

radiation level increases, the LED with the red lensIf
the$ licker more rapidly. At the preset alarm level anwill

audible horn sounds and an aux iliary relay closes a set of
contacts. These contacts can be used to control an associ-
ated system for " shutting down" the irradiator or the speci-
fic piece of equipment being monitored.

SPECIFICATIONS

1. Visual Sensitivity - Visual indication of background
radiation down to 0.01 mR/h.

2. Alarm Level - Can be set for 0.5 mR/h and higher.

3. Power Requirements - 100-130 VAC, 50/60 Hz.

4. Case Dimensions - 21.5 cm wide x 13 cm high x 9 cm deep
(8-1/2 in x 5 in x 3-1/2 in).

5. Auxiliary Relay Contacts - 15 watts capacity.

.

COMPONENTS

Refer to Figure 1.

Transformer

1. Provides a 12 VdC supply.
,

2. Provides isolation from the 115 VAC line.
.

Power Lamp
3

Indicates that the D/L 2 Monitor is ON.
,

D/L'-2-OM -1- MAR /80
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Alarm Lamp

Provides a visual indication of gamma radiation levels.

Geiger-Meuller Tube

Monitors the gamma radiation and produces output pulses at a
frequency that is proportional to the radiation level.

Alarm Horn

Produces a high-frequency " shrill" sound should, the alarm
level of gamma radiation be reached.

&
Relay

The relay contacts clos ~e in an alarm condition.

Alarm Sensitivity Trimpot

Provides a means of adjusting the alarm level of the MONITOR
for gamma radiation. Clockwise rotation increases the sen-
sitivity.

Terminal Block

1. Provides for easy connection to 115 VAC.

2. Auxiliary relay contacts are also available at this ter-
minal block.

.

THEORY OF OPERATION (Refer to AECL Drawing A14233.)

.The radiation level is monitored by a Geiger-Meuller tube
which produces output pulses at a frequency proportional to
the radiation level. These pulses are then processed by a
Transducer Detector to produce a non-symmetrical square-wave
output having an "on-time" proportional to the f requency of
the pulses f rom the Geiger-Meuller tube.

The output of the transducer detector drives the red ALARM
lamp (LED). This output also feeds an R-C integrator having-

a relatively "long" time constant. Therefore, the DC output
voltage f rom the R-C integrator is consequently proportional
to the radiation level.

The output of this R-C integrator goes to a COMPARATOR whose
reference voltage is set by the ALARM SENSITIVITY trimpot.

D/L-2-OM -3- MAR /80
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If the radiation level should increase to the alarm setting,
the COMPARATOR (along with transistor Ol) will " actuate" the
aud ible alarm and de-energize the relay coil causing the
relay contacts to close.

SENSITIVITY ADJUSTMENT

The sensitivity of the D/L 2 Monitor should be adjusted with
maximum background radiation (with the source in the raised
or "ON" position).

To adjust the alarm level to 0.5 mR/h above background, -
place a 10 microcurie Cs 137 (or equivalent) check source on
the top edge of the backing plate 3 cm in f rom the lef t hand
side. The monitor should just continuously alarm. Slowly
adjust'g the sensitivity trimpot to achieve this condition.
Clockwise rotation of the trimpot increases the sensitivity.

PERIODIC CHECKING OF THE MONITOR
.

The D/L 2 Monitor should be checked once a month.
With the monitor powered and the irradiation source in the!

raised or "ON" position, place a 10 microcurie Cs 137 (or
equivalent) check source on top of the monitor cover just to
the left of the ' power' light. Within 5 seconds the alarm
should sound and initiate any function which is integrated
with the auxiliary contacts. If the alarm does not sound,"

- the sensitivity should be re-adjusted as described in

' Sensitivity Adjustment'.

INSTALLATION INSTRUCTIONS (Refer to Figure 2.)

The D/L 2 Monitor is designed for wall mounting and should
only be located where the background radiation is relatively .

" low"; otherwise the electronic components could be damaged.

Mounting

1. Remove the cover from the backplate.

2. Remove the square mounting plate from the backplate.
,

3. Drill and countersink holes in the mounting plate to
suit the mounting holes in the electrical junction box,
keeping the two existing holes horizontally below the
centerline.

~

,

-
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,

) 4. Bring wires through the access hole in the mounting
plate and secure the plate to the electrical junction
box using flat head screws.'

,

5. Secure the D/L 2 to the mounting plate with the two
screws provided.

6. Connect the wires to the terminal block as shown in
Figure 2.

.

7. Adjust . the alarm level as described under Sensitivity
Adjustment.;

8. Re-assemble the cover to the backplate.
,

\

.
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PROCEDURE FOR DL2 MONITORS LOCATED AT RESIN FILTER UNIT

4

1. If an alarm condition occurs check with survey meter noting
reading on meter.

2. If meter does not indicate radioactivity, reset alarm condi-
.

tion. An adjustment may be necessary to monitors.

b
3. If meter does drive upward note reading on meter. Contact

a responsible individual who in turn will contact Atomic Energy
of Canada, Limited.

4. Secure area.

e

o



J_

O O
,

.

PROCEDURE FOR ENTERING IRRADIATOR
|

.|

l. Push " monitor test" button switch. When the switch is activated'

an alarm condition is induced into the ratemeter circuit to verify
that the meter circuit is functioning properly.

2. Check source down pilot to insure it is illuminated.

3. Check "OK to enter" pilot light to ensure it is illuminated.

4. Proceed to maze door with survey meter.

5. Turn survey meter selector' switch to Battery Check.

6. Turn survey meter selector switch to 1.

7. Place survey meter under check source, (Key Switch) . Meter
should drive upward indicating meter is functioning.

8. Insert key into keyswitch to open maze door.

9. Disconnect the chain stretched across aisle. This prevents air
from reaching the source hoist.
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