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Licensed Material

a. Element and Mass Number: Americium 241
b. Chemical Form: Americium-Oxide

Ce Sealed Source Manufacturer and Model Number:
Gammatron Model AN-HP

Number and Activity of Sources: One Source-200 mci

"Purpose for Which Licensed Material Will be Used"

As a part of the Fisher Controls Type LD22.0 portable level detector.
(See attached device registry TX293D101S)

"Individual(s) responsible for radiation safety program and their
training and experience."

BRUCE LANZER
LES CIBSOX [Name (s) ]

See Item 10 for responsibilities and for details of the radiation

training safety program.

"Training for individuals working in or frequenting restricted areas"

Only personnel supervisirg the use of the device are required to have
special training. The device registry specifies in Item 6 of the
"limitations and/or other considerations of use" that "training to
safely use this device is provided to the Radiation Safety Officer.
The Radiation Safety Officer may then present a short orientation
course to qualify technicians as users.” Individuals named have
received training from the manufacturer. See Item 10 for details of

the safety training program.



“Facilities and Equipment”

The device will be kept at:

ASHLAND PETROLEUM CO.

2408 GAMBRINUS AVE. SW

CANTON, OHIO 4L706

LOCKED STORAGE CABINET IN BLUE PAINT ROOM

(Address)

The device will be kept in a securable storage area in such a
manner to prevent unauthorized removal or use and located at least
ten feet from regular (8 hr/day) work stations. Refer to Item 10
and the enclosed device instruction manual for details.

A diagram of the floor plan showing where the device is stored in
relation to other work areas is attached.

' INSTRUMENT §SiHOP FLECTRIC SHoP
[ . i Ao
- - -
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ITEM 10: "“Radiaticn Safety Program”
The individual responsible for the radiation safety program will:

o Assure compliance with the applicahle provisions of J10CFR
Part 19 "Notices, Justructions and Reports to Workers, Inspections”
and Part 20 "Standards for Protection Against Radiation" or
comparable state regulations.

o Be responsible for maintaining a sealed source inventory and
perform or be responsible for performing wipe tests every 6

months.

The individual responsible for the radiction safety program will
receive training from the manufacturer in the safe handling and oper-
ation of the device. He/she may then present a short orientation

to qualify technicians as users. The training program offered by the
manufacturer, Fisher Controls, includes instruction in the safe
handling and operation of the device as well as a presentation on
radiation basics. The radiation training covers the principles and
practices of radiation protection, radiocactivity measurement and
monitoring techniques and biological effects of radiation. All
trained individuals will receive a certificate from the manufacturer
stating that they have had the training and that they have an under-
standing of the principles they have been shown and can safely handle

and operate the device. A copy of the certificate is attached.

The training materials, the device instruction manual, and the trans-
portation guideline cover tue psafety and emergency procedures out-

lined in the license application guide for Item 10. Specifically:
a. "Safety measures to be used in transporting the device" - See

the Instruction Manual, Page 9 and the Transportation Guideline,
Page 6.

CONTROLNO. 8§80 O 7 1



ITEM 11:

"Means of preventing unauthorized access, use or removal during
use at temporary job sites."” See the Imstruction Manual, Page 3
and the Transportation Guidelines, Page 5.

"Means of preventing unauthorized use or removal from storage."

See Instruction Manual, Page 3.

"Emergency procedures to be followed in case of accideuts." See
Instruction Manual, Page 9 and the Tramspertation Guideline,
Page 6.

"Specific instructions to users to not dismantle the source

housing." See Instruction Manual, Page 9.

Also, information and instructions for wipe tests is on Page 10 of

the Instruction Manual.

"Waste Management”

Procedures for returning the device for disposal are on Page 9 of the

Instruction Manual and Page 6 of the Transportation Guideline.



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

Ho: TX D1013 DATE: November 21,1984 PAGE

1

OF 4

DEVICE TYPE: Neutron Backscatter Level Detector

MODEL: 1LD2220

MAHUPACTURER/DISTRIBUTOR: FPisher Controls
Highway %80 East
P. 0. Box 900
McKinney, Texas 75069

SEALED SOURCE MODEL DESIGNATION: Gammatron Inc. Model AN-HP

ISOTOPE: Am-241 MAXIMUM ACTIVITY: 200 mCi.

LEAK TZST FREQUENCY: 6 months

PRINCIPAL USE: General Neutron Source Applications

CUSTOM DEVICE: 8 X__ NO

11
CONTROLNG. S0 5 7 1



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION CF DEVICE

NO: TX D101S DATE: Hovember 21, 1984 PAGE 2 OF 4

DEVICE TYPE: Neutron Backscatter Level Detector

DESCRIPTION: The Model LD2220 neutron backscatter level detector is
composed of a helium-3 neutron detector mounted beside a source holder
containing an Am-241 neutron source of 200 millicuries. This assembly
i® mounted on a five foot long aluminum tube. A Ludlum Measurements
Inc. Model 12 rate meter is mounted at the other end of tvhe tube.

LABELING: A label containing the standard "Caution - Radioactive
Material" and radiation trefoil is at*ached to the source-detector
assembly. This label also containeg the source serial number,
radionuclide activity and date of measuresgent with a "Notify Civil
Authorities" on the outside edge cf the label. Another label with the
company name and serial number of the device is also attached.

DIAGRAM:

FIG: 1 « Model LD2220 Neutron Backscatter Level Detector




REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAPETY EVALUATION OF DIVICE

NO: TX  D1013 DATE: November 21, 1984 PAGE 3 OF

DEVICE TYPE: Reutron Backscatter Jevel Detector

CONDITIONS OF NCRMAL USE: The Model LD222C is intended for use in
determining liguid levels inside chemical process equipment. The
device is portable snd must be used in environments compatable with
man. The source-detector assembly is manipulated at the handle end of
the device, four and one-half feet from the source-detector assombly.
This device will normal.y be operated using only a 100 millicurie
Am(Be) source. However, 200 millicurie sources may be used. This may
occur if vessel walls are thick, thick insulaticn is present around
the vessel or materials inside the vessel are low in hydrogen content.

in general, the device will be removed from storage, taken intoc the
plant, and used by trained ope.ating personnsl who have been
instructed in the safe use and proper handling of the device by the
Radiation Safety Officer. The actual period of use expected is 10
minutes to one hour per week. After use, the device is returned to
storage.

I1f severe conditions occur (explosion or fire), the device will likely
be destroyed. However, the Am(Be) sovrces should remain intact since
these sources ar2 designed to perform under a pressure of 25,000
pounds per square inch and a temperature of 600 centigrade for one
hour.

PROTOTYPE TESTING: Several prototypes were tested. Device
conatruction causez the operator to maintain a safe distance {roa the
source in order to operate the device.

EXTERNAL RADIATION LEVELS: Radiation levels at one foot from the
source holder with a 200 millicurie source are 1.28 millirem/hr. of
gamma radiation and %.57 millirem/hr. of neutrons. o Bach 200
lilliguria source is expected to produce 5.74 x 10¥ neutrons per
second.

UALITY ASSURANCE AND CONTROL: The device is completely assembled and
ested befor: the sealed source(s) is installed. Each sealed source is
certified as to specific activity and neutron output. BEach device is
then tested for proper operation before release.

13



REGISTRY OF RADIOACTIVE JEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

NO: TX D10'8 DATE: November 21, 1954 PAGE 4 OF 4

DEVICE TYPE: Neutron Backscatter Level Detector

LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE:

| I These devices may be distributed to epecifically licensed users
only.

2. Leak testing of the sealed source ig required at six month
intervals.

3. Repair and maintenance will be provided. /ny repair involving
tne source housing will be handled by N.S5.8.I. in Houston, Texas.

- Source exchanges, if necessary, will be performed by W.S5.5.1. in
Houston, Texas.

5. The device will te returned to N.S5.8.1. for disposal.

€. Training to safely use this device is provided to the Radiation
Safety Officer. The Radiation Safety Officer may then present a
short orientation course to qualify techniciars as users.

SAFETY ANALYSIS SUMMARY: This device can be operated safely by
trained personnel. However, the possibility of misuse exists and only
trained and competent personnel should be allowed to have acceas.

REFPERENCES: Application dated November 5, 1984 with procedures.
accompanying data and drawings.

DATE: A/fve nnber 2/ 1984 REVIEWED BY:

nun:“&m&_,,r L4ty REVIEWED BY:

ISSUING AGENCY: Texas Department of Health

bee: File/Insp. File/Board/FRH

:




LD 2220 PORTABLE LEVKL DETECTOR

This advance information is being released prior to
final publication. Training Manual Form 5606 is
scheduled for distribution this summer.

2]
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TRAINING GULIDE

Use of ihe Type LD2220 is restricted to trairad persoonel who have beer
instructed ia the safe use and proper handling of the device. Fisher Controls
ptovides a training pregram for individvals responsible for radiar on safety
programs and designated personnel. The training nackage includ  a video
"Radiation Safety Training” and a training manual that preser: . Lasics in
radiation characteristice, safety and regulatory concerns. For personnel
already kaowledgeable in radiation theory, the Fisher radiation safety training
i{s not required. Their hackground and/or training must, liowever, be stated in
the application for ligense (or amendmeat). Anycne who intends to use the
device must receive traiuing in the safe use and operation of the device. The
Type LD2220 lnstruction Manual is & gocd reference and contains many safety and
applicativn guidelines. It should be reviewed thoroughiy by any intended
users. A video, "Introduction to the LD2220," s also available which reviews
s me safety information as well as demonstrating how to safely operate the
device. A training certificate is presented te individuals who receive the
training and demonstrate an understanding of radiation principles and rhe safe
use and operation of the LD2200. A representative of Fisher Controls is

aviilable to provide a field demonstration,

The individual responsible for the radiation safety program at a site must be
trained by a trained representative of Fisher Controls. That individual m.y,
in turn, present a short orientation course to qualify technicians as users.

In summary, proper training for the LD222C involves:

s Viewing “RPadlation fafety Training” and reviewing the questions and

answers as presented in the video; or have prior radiation knowledge.
2. Viewing "Intvnduction to the LD2220."
9 Reading the Type LD2220 Instruction Manual.

This training must be under the supervision of a trained representative of
Fisher Controls. 22
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QUALIFICATION STATEMENT

FISHER CONTROLS, HEREBY CERTIFIES THAT
HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-
TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN
UNDERSTANDING OF THE SAFE USE AND OPERATION OF THE
TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS
ALSO RECEIVED TRAINING IN RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES
OF RADIATION PROTECTION, RADIOACTIVITY MEASUREMENT
AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS
OF RADIATION. IS QUALIFIED TO USE
OR SUPERVISE THE USE OF THE FISHER CONTROLS TYPE
LD 2220 PORTABLE LEVEL DETECTOR.

FISHER CONTROLS INTERNATIONAL, INC.

BY:

TITLE: _

DATE:

23



Type L.D2220
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Fisher Controis instruction Manuai
Type LD2220 Leval Detector

FISHER June 1985 Form 5604
Contents Maintenance . ?
Meater Fanure S

Checks tor Batiery Contacts anc

introduction 2 Cable integrity 7
Scope of Manual 2 Repiacing the Count Rata Meter “
Description 2 Replacing the Pole Assemily .
Specifications 2 Raplacing the Kead Assembly 9

Disposai 9

Storage 3 Wipe Tes's 10
Initial Assembl < "

License Requeryements 4 Parts List 12
Orientation 4
Safety Precautions 4
Preliminary Checks 6
Battery Check 6
Practice Run v
Principle of Operation 6

“- <

Figure 1. Type LD2220 Level Detector
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Tabie 1. Specifications

RADICA™"IVE Americium 241-Beryllium, 200 | MAXIMUM 6 inches (152 mm)
SOUKCE millicur'es (NS S| Model AN- | ALLOWABLE VESSEL
HP) WALL THICKNESS"

MIIMUM 2 inches (51 mm)

RAD'ATION LEVEL AT  0.47 mRem/hr ALLOWABLE VESSEL

OPERATOR END OF DIAMETER

DEVICE
VESSEL WALL - 112 to 500°F ( — 80 to 260°C)
TEMPERATURE

METER ARITY +5 n t of full era

LINE narcant of full eraln LTS

METER POWER Two D-cell batteries (approxi- | OPERATIVE AMBIENT - 112 to 221°F (— B0 to 105°C)

SUPPLY mately 100 hours of operation) | TEMPERATURE
LImITs®

i R A APPROXIMATE 7 pounds (3.2 kg)
WEIGHT

MEASUREMENT + 0.5 inches (13 mm) ADDITIONAL For construction materials, see

ACCURACY SPECIFICATIONS the parts list section

1 Tots wel Iohness Ncluoes NSulanon ot For more informa: on on 10, ¥ wall 2 Thas term s cefned » ISA Stanaard 51 1.197%

ickness contact yowr Fisher saes O sales representative
Inmirocduction
Scope of Manual

This instruction manual provides storage, operation,
maintenance, and parts ordering information for the
Type LD2220 ievel detector. Only qualified personnel
should operate or mairtain this level detector. If there
are any questions concerning the instructions :n this
manual, contact your Fisher sales office or sales repre-
sentative before proceeding.

Description

The Type LD2220 Level Detector (figure 1) is a light-
weight, hand-held, portable device that enables the user
to determine levels of foams, liquids, solids, and other
substances without intrusion into the vessel. The Type
LDZ220 Level Detector gives accurate measurements
for all commen substances which contain hydrogen,
such as water, hydrocarbons, acids, bases, and most
erganic liquids!". By use of the neutron backscatter
measurement principle (see the Principle of Operation
section), this Jevel detectcr can penetrate even heavy-
walled vessels with fast neutrons to determine the levels
of liquids and solids. The levei can normally be located
to cro-half inch (13 mm) on most vessels.

Specifications
Specifications for the Type LD2220 Level Detector are
listed in table 1. Specifications for the radioactive source

ACTIVITY
DATE OF
MEASUREMENT

AR B

Figure 2 Warning Nameplate Used on a
Type LD2220 Leve! Detector

are also listed on *he warning nameplate as shown in
figure 2. The warning nameplate (key 24, figure 8) is
permanently attached to the head assembly that houses
the radiation source. Fisher Controls seriai tags (key 30,
figure 8) are attached separately to the head assembly
and to the count rate meter.
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LEVEL DETECTOR WiTh POLE ASSEMBLY EXTENDING OUT
OF CONTAINER FOR STORAGE INSIDE OF A SECURE
ANC LOCKED AREA

HEAD ASSEMBLY LiSCONNECTED FROM POLE
ASSEMBLY FOR SEPARATE STORAGE

Figure 3 Storage Container for Type LD2220 Level Detector

Storage

Only qualified individuals should handie or
operate the Type LDIT20 Level Detector.
This device contains a radioactive source
which can causea perional injury if mishan-
died in any way. To heip prevent the possi-
bility of personal injury, never handle the
head assembly directly in the immediate
vicinity of the radiation source (key 26, fig-
ure 8).

When shipped, the head assembly of the Type LD2220
Level Detector is packaged inside of a US DO T-7A
container. This container is also used for storing the
level detector when the device is not in use. In storage
the ievei deiecior should be kept in a secure area. such
as inside a locked closet or cabinet, to pravent unautho-
rzed access

The Type LD2220 Level Detector can be stored in one of
two ways. For most storage purposes, the head assem-
bly of the level detector can be stored inside of the
storage con‘ainer with the pole assembly end of the
device extending out of the container and propped
against a wall Or otner solid surface as shown in figure 3
The meter end of the level detector should be supported
firmly by the wall or solid surface to prevent the dovice
from tipping over while in storage. In this manner. the
level detector can be kept inside of a locked room or
closet to prevent unauthorized access

For lung term storage, the head assembly of the level
detector can be disconnected from the pole assembiy
as shown in figure 3 and stored separately. The head
assembly can be disconnected from the pole assembly
by disconnecting the MHV connector (key 7, figure 8)
from the detector tube (key 29, figure 9) and disengaging
the lock assembly (key 15, figure 9). The head assembly
IS then stored inside of the storage container with the
foam padding inserted and the storage lid attached
securely to the container. If the head and pole assem-
blies are stored separately, refer to the initial assembly
portion of the operation section to reassemble the level
detector for field operation

Persunal injury can result due to overex-
tended exposure to the radiation source
(key 26, figure 8) at very close proximity. To
prevent the possibility of such injury, al-
ways perform the following precautions
when the device is not in use.



Type LD2220
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© Store the level detector in a secure area
and at least 18 inches (0.46 meters) from
personnel,

©® Use locks when storing the level detec-
tor to prevent removal by unauthorized per-
sonnel, and

® Post an NRC Form 3 in clear view out-
side the storage area.

For more information on the NRC Form 3, or
any of these procedures, contact
your Fisher sales office or sales
representative.

Operation

Only qualified individuals should handie or
operate the Type LD2220 Level Detector.
This device contains a radiocactive scurce
which can cause personal injury if mishan-
dled in any way. To help eliminate the pos-
sibility of personal injury, never handie the
head assembly directly in the immed ate
vicinity of the radiation source (key 286, fig-
ure 8).

initial Assembly

The Type LD2220 Leve! Detector is ready for immediate
operation as received. To complete intial assembly,
perform the following steps. This procedure can also be
performed to reassemble a level detector that was
disassembled for storage or shipping purposes. Key
numbers referenced in the following procedure are
shown in either figure 8 or 9 as indicatec.

1. Remove the lid and the top piece of foam packing
from the storage container (key 31, shown in figure 3) to
expose the head assembly

2. Connect the head assembly to the pole assembly by
engaging the lock assembly (key 15, figure 9) into the
appropriate opening in the pole assembly. The middie of
the three holes in the pole is used for most applications.
The outer two holes are used for applications where the
operator must stand very close to the tank wall, such as
on a tank with a winding staircase.

3. Tocomplete the assembly, attach the MHV connec-
tor (key 7, figure 8) to the detector tube (key 29, figure 9).
The level detector is now ready for use

FISHER

License Requirements

A specific materials license is required to possess or
use the: Type LD2220 Level Detector. Licensing informa-
tion and applications for this license can be obtaned
from your Fisher sales office or sales representative or
from your local reguiatory agency

Crieniation

Operation of the Type LD2220 Level Detector 's restrict-
ed to trained persornel who are instructed in the safe
use and proper handling of the device. Fisher Controls
provides a training program fcr Radiation Safety Offi-
cers and designated personnel A representative from
Fisher Controls is available to provide a field demonstra-
tion of the device

Fisher Controls also offers:

& Training accessories that depict proper operation of
the level detector,

® Training accessories that present basics in radiatior
safety, and

@ A training manual that outlines basic radiation char-
acteristics as well as safety and regulatory
considerations.

Users of the Type LD2220 Level Detector are encour-
aged to refer to these training materials. This instruction
manual must be read thoroughly befcre attempting to
cperate the device.

Safety Precautions

Personal injury can result due to overex-
tended exposure to the radiation source
(key 26, figure 8) at very close proximity. To
prevent (he possibility of such injury, be
sure to read this section carefuliy and to
take note of these safety pracautions be-
fore attempting to operate the device.

During normal operation, the "'ype LD2220 Level Detec-
tor is to be handled only by the hand grips (keys 5 and 6,
figure 8) that are located at the meter end of the device
Under these conditions, the operator is exposed to a
0.47 mRem/hr radiation level which is well below the 2.0
mRem/hr radiation limit established by the Nuclear Reg-
uletor+ Commission for unrestricted areas. Therefore,
by NRC regulation no film badges, dosimeters, or other
safety related equipment are required by the user when
operating the level detector

o ‘\'\'n' N N



GAMMA INTENSITY
120 mRem ™

AT 30 em

(APPROX 12 INCHES)

r o
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Figure 4

The Americium 241-Beryllium source used in the Type
LD2220 Level Detector is a relatively small source and it
IS not considered hazardous during normal use of the
device. It is possible, however, to receive radiation
exposure in excess of permissible leve!s if the operator
remains in close proxunity to the source for extended
periods of time. This is especially true if the operator

¥

Typical Isodose Curve for Type LD2220 Level Dstacior

spends long periods of time within 18 inches (0.46
meters) of the capsule that contains the radiation
source

It should be noted that the Type LD2220 lavel detector is
not a shieldec device. Isodose curves (figure 4) for the
Type LD2220 Level Detector indicate that at a distance
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oi 39 incnhes (1 meter) from the radiation source, the
radiation level is 0.47 mRem/hr while at one foot (0.3
meters) the radiation level is 5.20 mRem/hr. Therefore,
keeping a maximum distance between the operator and
the radiation source is an extremely effective method for
reducing radiation exposure. Fisher Controls recom-
mends that any intended users of the device, as well as
any other applicable personnel, remain at least 18 inch-
es (0.46 meters) from the radiation source (xey 26. figure
8) whenever possible.

Preliminary Checks

Battery Check

Before attempting to operate the Type LD2220 Level
Detector, the batteries should be checked for adequate
operation. First turn the selector switch on the count
rate meter (key 1, figure 8) to the battery test position as
shown in figure 5. Note the meter reading. If the meter
reads below the BAT TEST zone on the scale, the
batteries are low and should be replaced. If the meter
reading is within the BAT TEST zone on the scale, the
batteries are adequate for normal operation. Most alka-
line battary cells have an average operating life of about
100 hours.

Practice Run

Tiie best way to learn the relationship between detector
recponse and a process level position is by making a
practice run. Fill a test vesse! about 2/3 full of water. The
vessel should be open at the top or transpareni enough
so that the liquid level in the container can be observed.
A bucket, waste basket, glass bottle, or beaker are ail
suitable for this purpose.

To piepare the level detector for operation, turn the
selector switch on the count rate meter (key 1, figure 8)
to the range B position that is shown in figure 5. Turn tha
aucio switch to the ON position and the time constant
switch to the SLOW position. In free air, a meter reading
of less than 6 divisions will be observed and a slow
audio rate will be heard.

For normal operation, the Type LD2220 Level Detector
should be handied only at the meter end of the device.
The level detector has two foam rubber hiand grips (keys
5 and 6, figure 8) at the meter end for easy handling.
Practice holding the level detoctor by the hand grips
Use the handle on the top side of the count rate meter to
adjust the position of the head assembly so that the flat
surface of the head assembly moves smoothly against
the wall of the practice container.

Slowly move the head assembly up and down around
the surface level on the outside wall of the practice
container. Carefully note the position of the head as-
sembly relative to the liquid surface level when the meter
signal changes. Normally the arrow on the source/
detector housing will be at the process level when the
count, ate meter signal increase: r>pidly as the detector
.5 moving from above to below the surface level. The
signal will rise 1o an even higher meter reading as the
heaa assembly is lowered further beneath the surface
level. The liquid surface level is located at the point
where a sharp increase in the meter signal reading Is
observed. If the meter reads 100 percent of full scale it
can be brought back onto the scale by turning the
selector switch to the range A position !f greater resolu-
tion is desired, the selector switch can be turned to the
range C or D position.

Practice moving the detector head assembly up and
down along the outside wall of the container until the
relationship between the. meter signal and process leve!
is 12adily apparent. Further testing can be performed by
altering the liquid level and covering the container so
that the liquid surface cannot be seen. Locate the linuid
leve! several different times and mark each measure-
ment. Compare each of the markings with the true levels
as observed visually. Develop increased confidence and
ability bafore proceeding to an actual application.

Oiice full confidence is developed using the device,
actual process measurements can be performed. For
actual applications, the selector switch on the count rate
meter can be positioned to either range A, B, C, or D
depending on the type of process material that is mea-
sured. Continued experience with the device mases
such selections more apparent. Once level measure-
ment is compieted, the level detector should be immedi-
ately returned to its storage container (key 31, shown in
figure 3). Refer to the storage section for instructions on
how to store the level detector.

Principle of Operaticn

The Type LD2220 level detector (shown in figure 6)
consists of a sealed radioactive source mounted as an
assembly next to a helium-3 neutron detector tube. The
source-detector assembly is located at one end of a §
foot (1.5 m) aluminum pole assembly, the count rate
meter and the operatcr hand grips are located at the
opposite end

The radioactive source of the level detector emits fast
neutrons which can penetrate the wail of an enclosed
vessel. When the source-detectcr assembly is moved
aiong the outside wail of a vessel, the fast neutrons
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Figure 5. Count Rate Meter Used with
Type LD2220 Leve! Detector

oenetrate the vessel wall and enter the vassal. When the
source is moved below the level of a hydrogen-contain-
ing substance (the liquid level), the fast neutrons interact
with the hydrogen atoms in the liquid and lose enorgy.
During this ~rocess some of the neutrons are reflected
back (or backscattered) out of the vessel as siow neu-
trons to which the detector is highly sensitive.

The number of siow neutrons backscattered tothe h |
detector gives a signal which is direclly reiated o u »
hydrogen density of the substances contained inside the
vessel. Substances having different hydrogen densities
give different signals, therefore an abrupt signal change
occurs when a level is passed Electrical impulses corre-
sponding to the rate of slow neutrons passing through
the detector tube are relayed from the detector tube to
the battery-powered count rate me*sr. These impulses
give both an analog and audio signal indication of the
count rate, therefore they indicate level. The level can
normally be determined to within on¢ half inch (12.7
mm) for most vessels. Level detection is not atfected by
operating conditions such as temperature or pressure
inside the vessel.

Maintenance

It the Type LD2220 Level Detector fails to operate while
In service, it should be checked for physical damage.
This section presents a maintenance procedure for
checking the count rate meter (key 1, figure 8) for
possible physical damage as well as a maintenance
check for battery contacts and cable integrity. If parts
require replacement, refer to the appropriate replacing
the count rate meter, replacing the pole assembly, or
replacing the heaz assembly procedure presented in
this section. A procedure for disposal of the level deiec-
tor is aiso presented.

Additionaily, a wipe test procedure is presented in this
section for intermittent maintenance of the radiation
source (key 26, figure 8). Wipe tests must be performed
atregular intervals not exceeding every six months. Key
numbers referenced in all of these maintenance proce-
dures are shown in figure 8 or 9 &35 incicated.

Meter Failure

Failu'e of the count rate meter ‘kay 1, figure 8) is
indicated by unsatisfactory battery check results when
good batteries are coniiected to the count rate meter
(see the battery check procedure). In many instances.
the problem can be corracted simply by cleaning the
battery contacts inside the count rate meter. if replace-
ment of the count rate meter is necessary, refer to the
repiacing the count rate meter portion of this cection.

Checks for Battery Contacts and Cable Integrity

Battery contacts shou!d be checked periodically for
cleanliness. Impaired or corroded battery connections
can lead to excessive battery drainage and count raie
meter faiiure.

Cable integrity of the coaxial cable (key 3, figure 8) can
be checked by performing the following procedure. To
perform this procedure, an ohmmuter is required.

1. Disconnect the MHV connector (key 7, figure 8)
irom the head assembly and disconnect the Type C
connector (key 8, figure 8) from the count rate meter
(key 1, figure 8).

2. Connect one lead of the ohmmeter to the inside
center conductor of the Type C connector and connect
the other lead of the ohmmeter to the inside center
conductor of the MHV connector. If the ohmmeter
shows continuity (reads zero or a low value), continue
with the next step. If it does not show continuity (reads
infinity or an extremely high value), proceed to step 7 of
this procecure.
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Figure 6. Operational Schematic

3. Connect one lead of the ohmmeter to the outside
shield of the Type C connector and connect the other
igad of the chmmeter to the outside shield of the MHV
connector. If the chmmeter shows continuity, continue
with the next step. If it does not show continuity, pro-
ceed to step 7 of this procedure.

4. Connect one lead of the oh mmeter 0 the outside
shield of the Type C connector and connect ihe other
lead of the ohmmeter to the inside center conductor of
the MHV connector. If the ohmmeter does not snow
continuity, continue with the next step. If it does show
continuity, proceed to step 7 of this procedure.

5. Connect one lead of the ohmmeter to the outside
shield of the MHV connectnr and connect the cther lead
of the ohmmeter to tha inside center conductor of the
Type C connector. If the ohmmeter does not show
continuity, continue with the next step. If it does show
continuity, proceed to step 7 of this procedure.

6. Reconnect the MHV connector to the head assem-
bly and the Type C connector to the count rate mieter.

7. If the result of either step 2, 3, 4, or 5 has led to this
step. the pole assembly may need to be replaced. Refer
to the replacing the pole assembly portion of this section
for additional information.

Replacing the Count Rate Meter

Perform this procedure if replacement of the count rate
meter is necessary. Key numbers referenced i this
procedure are shown in figure 8.

1. Disconnect the Type C connector (key 8) irom the
count rate meter (key 1).

2. Open the count rate meter and unscrew the two
fillister screws (key 10) that secure the count rate meter
to the pole assembly. Remove the count rate meter

3. install the new count rate meter. Secure the meter
to the pole assembly with the fillister screws (key 10)
and close the count rate meter.

4. Connect the Type C connector to the count rate
meter.

Replacing the Pole Assembly

Perform this procedure if replacement of the pole as-
sembly is necessary. This situation might result due to
damage to the pole assembly or failure of the coaxial
cable inside the pole assembly. Unless otherwise speci-
fied, key numbers referenced in this procedure are
shown in figure 8.
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Be sure to keep hands and other bodily
parts away from direct contact with the
radiation source (key 26, figure 8) when
performing this procedure. Failure (o do so
could cause personal injury aue to radiation
exposure. For safety reasons, it is recom-
mended that all personnel in (he immediate
proximity of the level detector remain at
least 18 inches (0.46 meters) from the radi-
ation source whenever possibie.

1. Disconnect the Type C connector (key 8) from ihe
count rate meter (key 1)

2 Open the count rate meter and unscrew the two
filhster screws (key 10) that secure the count rate meter
to the pole assembly. Remove the count rate meter

3. Disconnect the MRV connector (key 7) from the
detector tube (key 29, figure 9) in the head assembly

4. While disengaging the iock assembly (key 15. figure
9), remove the head assembly from the pole assembly

. Connect the new pole assembly to the head assem-
bly by engaging the lock assembly. Connect the MHV
connector to the detector tube in the head assembly

6. Secure the count rate meter to the pole assembly
with the fillister screws (key 10) and close the count rate
meter. Connect the Type C connector to the count rate
meter to complete the assembly

Replacing the Head Assembly

Note

If an individual p=rt of the heac assembly
requires replacement, the entire assembly
must be replaced as a unit. Under no cir-
cumstances can the head assembly bu dis-
assembled to its individual parts.

Perform this procedure if replacement of the head as-
sembly is necessary. Unless otherwise specified. key
numbers in this procedure are shown in figure 8

Be sure to keep hands and other bodily
parts away from direct coniact with the
rad.ation source (key 26, figure 8) when
pertorming this procedure. Failure to do so
could cause personal injury due to radiation
exposure. For safety reasons, it is recom-
mended that all personnel in the immediate

proximity of the level detector remain at
least 18 inches (0.46 meters) from the radi-
ation source whenever possible.

1. Disconnect the MHV connector (key 7) from the
detector tube (key 29, figure 9) in the head assembly

2. Disengage the lock assembly (key 15, figure 9) and
remove the head assambly from the pole assembly

3. Connect the new head assembly to the pole assem-
bly by engaging the lock assembiy. Connect the MHV
connector to the detector tube in the head assembly

Disgosal

The radiation source (key 26, figure 8) used
with this level detector contains radioactive
material which can cause personal injury if
mishandled in any way. Therefore, under no
circumstances is the source housing to be
disassembied, modified, or application al-
tered in any manner. For any maintenance
work involving removal of the radiation
source, or of the head cover (key 14, figure
9), the head assembly of the device shouid
be returned to Nuciear Sources and Ser-
vices Inc., 5711 Etheridge, Houston, Texas,
77087. Always contact your Fisher sales
office or sales representative when the
head assembly is being returned for
service.

Special rules apply to the transportation and shipment
of radioactive materials. If transportation of the Type
LD2220 Leve! Detector 15 contemplated, ail shipments
must comply with either the rules and regulations pud-
lished by the U.S. Department of Transportation, 46
CFR Part 146, 49CF.R Parts 173-179, and 14 CF R
Part 103 or the applicable IATA/ICAQ regulations. For
any situation requiring the return or maintenance nf the
head assembly, the head assembly must be repackaged
in its oniginal storage/shipping container with appropri-
ate seal wire or security tape and shipped to Nuciear
Sources and Services Inc., 5711 Etheridge, Houston,
Texas 77087

The radiation source (key 26, figure 8) used in the T pe
LD2220 Level Detector is double encapsulated in a
welded, stainless steel, heavy-walled capsule. Itis high-
ly unlikely that an accident, including fire, explosion, or
excessive damage due to impact, could rupture the
source container and thereby resuit in l0ss or dispersion
of the radioactive material



Type LD2220

Note

Even though the capsule that houses the
radiation source (key 26, figure 8) is a rug-
ged container, it should never be intention-
ally handied roughly.

In the uniikely event that it does become necessary 1o
dispose of a damaged radiation source, special ar-
rangements inust be made for the disposal of the Ameri-
cium-241 radicactive material. Arrangements can be
made by contacting the Fisher sales office or sales
representative or by contacting a licensed disposa! ser-
vice that is qualiied in handiing radioactive wastes. The
Type LD2220 Level Detector must not be transported
anywhere until it is inspected by a ncensed individual
and packaged in an appropriate shipping shield

Wipe Tests

Fisher Controls requires that the Type LD2220 Leve!
Detector be tested with a wipe test kit at regular inter-
vals not exceeding every six months. This means that
wipe tests must be performed on the unit at least twice a
year. The only reason a wipe test might be performed at
an interval less than six months is ii there 1S some
reason to suspect that the radiation source (key 26,
figure 8) 1s leaking. Such a situation would arise foliow-
ing an accident, explosion. or aiy instance where dam-
age to the radiation source is suspected.

To perform a wipe test, complete the following
procedure

1. A wipe test kit 1s furnished with the unit and it
corsists of severa' cellulose discs of fiiter paper, 2-3/4
inches (70 mm) in diameter, along with several pre-
addressad envelopes. The envelcpes enable the user {C
mail the wipe test samples to the appropriate nuclear
agency for analysis Ordering information for additional
wipe test kits 1s available from:

Nuclear Sources and Services Inc
5711 Etheridge
Housten, Texas 77087

Be sure to keep hands and other bodily
parts away from direct contact with the
radiation source (key 26, figure 8) when
performing the next step. Failure to do so
could cause perscenal injury due to radiation
exposure. For safety reasons, it is recom-
mended that all personnel in the immediate
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Figure 7 Wipe Tes! Procedure

proximity of the level detector remain at
least 18 inches (0.46 meturs) fror the radi-
ation source whenever nossible

2. Remove one of the wipe test discs from the kit and
completely campen it with tap water. WninC out any
excess water. Hold the damp hiter disc with a pair of
forceps or tongs and wipe the c. ...de of the radiation
source (key 26, igure 8) thoroughiy as shown in figure 7
Since extended erposure to the radiation source at
close proximity is undesirable, this procedure should be
performed as quickly and as vigorously as possible

3. Mail the wipe test sampie to:

Nuclear Sources and Services Inc
5711 Etheridge
Houston, Texas 77087

When maiing the wipe test sample, be sure to specify
the following

@ The date the sample was taken

® The serial number of the radiation source (located
on the warning nameplate of the unit as shown in figure
2), and

® A return address wheie analysis resuits shouid be
sent

4. When testing i1s compieted. the level detector
should be returned immediately to storage. Refer to the
sto. age section for instructions on how to properly store
the leve! detector

Parts Ordering

When corresponding with the Fisher sales office or
sales representative about this equipment, always prc-
vide the serial number of the level detector. When order-
ing rep'acement assemblies or replacement parts, refer
to the 11-character part umber of each assembly or
part as found in the following parts list
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Figure 8 Type LD2220 Level Detector Assembly



: FISHER'
Type LD2220
m u" Key Deszription Pert Number Key Description Part Number ’")
P.m Kits 9 vent Cap 19A8771 X012 259 Drive Screw. stainiess steei
10 Fillister Screw. stainiess steel (8 req @)
Pole (2 req'd) 18415 %0012 2613 Radaton Source
Kit includes keys 2 11 Strain Relie! Bushing. Americium 241-Berylhum,
11 and 38 39AB769 X012 black nylon 200 milhcuries
Head Assembly {2 req d) 1081476 X012 279 Sedl Wire
Kit includes keys 12 through 123 Handle Hait-Head. aluminum/ 287 Set Screw. stainiess steel
30. 36 ana 37 3082651 X012 ndite4) (2 reqa)
Type LD2220 Level 137 Source Haif-Head. aluminum/ 297 Detector fube. stainless steel
Detector ey .
149 Head Cover. aluminum 30% Seral Tag staniess steel
153  Lock Assembly staniess (2 req a)
Key Description Part Number stee’ A Storage Container
163  Rolier, TFE (2 reqd) (Not shown) 19AB775 X012
1 Count Rate Meter aluminum 3z Heaa Phones.
housing 39A8739 X012 179 Groove Pin, stainless steel (Not shown) 19AB776 X012
2 Pole. aluminum/ (2 req'd)
Tutrami@) 20AB740 X012 189 wave Spring Washer, 33  Carrying Strap
3 Coaxial Cable, 58 U stainiess steel (Not shown) 19A8777 xXU12
shielded 19A8770 X012 (2 req @) 34 Lower Packing Foam
4 Blind Thraad ‘nsert, 199 Flat Washer, 316 stainless (Not shown) 1082151 X012
(2 reqq) 19A8745 X012 stee! 35 Upper Packung Foam
209 Shield. cadmium foil (Not shown) 1082056 X012
5 Rear Hand Grip 363  Adhesive. vinyi
vinyl 19A87862 X012 2113 Retaner. stainiess steel (Not shown)
6 Front hand Grip, 22 Filister Screw. stainiess stee!
viny! 19A8761 X012 (2 req @) 373 Swage Standoff (4 reqd)
7 MHV 239 Drilled Head Screw, stainless (Not shown)
Connector 19AB75€ X012 steel (4 req d) 38 Lock Washer, stainiess steel
[ Type C 245 warning Namepiate, (2 reqd)
Connector 1SA8755 X012 aluminum (Not shown) 14A9439 x012

Waarry 8
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While this information is presented in good faith anc bekeved to be  merchantabulity, fitness or any other matter with respect to the products
accurate. Fisher Controls does not guarantee satisfactory results from

o7

!.
)
L] -

O B —
' ' - -
A A. f

SECTIONS B
Figure 9. Head Assembly for Type LD2220 Level Detector

2 Tragemark of Amencan Magnapiate Inc
3 This part is replaceable only 28 part ! 8 new head assembly therelore no part

nuMbe’ = Shown

4 Tracer wk of Witco Chemcal Corp

nor as a recommendation 1o uce any product or process in conflict with

rekance upon suchinformation Nothing contaned herenis tobeconstrued  any patent Fisher Controls reserves the nght. without notice 1o alter o

as awarranty or guarantee, express or imphed. regarading the performance.

improve the designs or specihications of the products described herein

Fisher Control
CONTR

For information write

PO Box 190 Marshalitown, lowa 50158 US A

or Brenchiey House Maidstone Kent ME 14 1UQ. England

Printed n U S A
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TRANSPORTATION GUIDELIN®

This advance information is being released prior .o
final publication. Training Manual Form 5606 is
scheduled for distribution this summer.
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TRANSPORTATION GUIDELINE

In addition to NRC regulations controlling the use of radioactive materials,
there are government regulations (e.g., D.0O.T., 1.A.T.A., I.C.A.0.) that
control the transport of such materials via land, air or water. Should the
need arise to transport the LD2220 to another location or to return it for
service or disposal, there are procedures that must be followed in packaging,
marking, labeling, and documenting the shipment to comply with the regulations.
This guide is intended to be an aid in doing so. You are encouraged to obtain
the latest copies of transportation regulations. Names and addresses where you
can order the most commonly used regulations can be found at the end of this

guide.
PACKAGINC

The shipping/storage container the LD2220 was originally shipped in is an
approved DOT Type 7A container. It is an appropriate shipping container for
the device and should be retained for storage and for reuse in transporting the

device should the need occur.

o Following the procedure on page 9 of the Tvpe LD2220 Instruction Manual,

detach the head assembly from the pole/meter assembly.

o Place the head assembly in the form fit foam cavitv of the shipping/
storage contafner and replace the top foaw piece. Place the lid on the

container and secure it using the snap lock ring.

o A security seal must he affixed before the package may be transported by
carrier, This can be a lead seal wire, a security tape o- any type of
seal which is (a) not readilv breakable and which, while intact, (b) will
be evidence that the package has not been opened. A simple wire seal is a
gocd idea to prevent inadvertent opening regardless of what secur:ity seal
is used. A small piece of wire twisted through the latch car accomplish

this.

5520/ee




o The container must he in gocd condition. If the original container has
signs of damage that could affect its integrity, contact your Fisher

representative to obtain a new container.

o Make sure old shipping labels and markings have been removed before

transporting. Do not remove markings and labels required for transpert

(i.e. radicactive labels, warning label, description of contents and

DOT 7A markings). See the following sections for detailss

PACKAGE MARKINGS

The following markecings must appear on the outside of the package.

RADIOACTIVE MATERIAL NOS

USA DOT 7A TYPE A UN 2974
NSSI| 5711 ETHERIDGE HOUSTON, TEXAS

If the original decal or marking bearing this informaction has been removed from
the shipping container, affix a new labal. It can be placed anywhere it does

not obscure any other labels except on the bottom of the container.

LABELS

The following labels must be ~ffixed as specified to the shipping container.

If a label is missing, it must be replaced before trarsporting. They can be
obtained from authorized carriers (e.g., Fmery, Federal Express, Roadwav, etc.) or

N.S.S.I., 5711 Etheridge, Houston, Texas 77234.

49
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0 Two (2) "Radioactive II" labels applied to opposite vertical sides and

marked with:

Contents - Am 241

Activity - .200 Curies . ‘
a

Transport Index - 0.5

0 One (1) "Danger" label applied adjacent to one c{ the radioactive labels.

DANGER

NERCO B0 RN OWN AVE  ERR0Y

The followirng diagram shows the proper placement of labels and markings for

transport.

T AN TFRIAL L
(T APT
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DOCUMENTATION

To transport the LD2220 by highway in a company vehicle, a copy of the shipping
papers must be kept next to the driver on the seat or in a pouch on the door of
the vehicle. A copy of shipping papers you can use, which should alse include
the opening instructicns, is found in Attachment A. The paperwork you cal use
may be duplicated cn another form, however, the precise words and the sequence

in which they appear must not be altered.

To truck air freight the LD2220, a "Shippers Declaration for Dangerous Goods:
as well as a shipping bill must be filled out. Find examples of these forms
for Emery Air Worldwide in Attachment B. Again the information on these forms
may be duplicated, however, the precise words and sequence in which they appear
must not be altered. NOTE: These forms are filled out per Title 49CFR regu-
lations and are appropriate for transport within continental U.S. For ex-
continental U.S. shipments, the .orms must be filled out per TIATA/ICAO regula-
tions and copy of the the source "Special Form Certificate” must accompany the

air bill. See examples of rthese forms in Attachmen® C.

GENERAL INFORMATION

Transport by company vehicle (e.g. to another plant site):

. Shipping papers (see "Documentation" and Attachment A) must accompany
the driver, either in the front seat or in a pouch on the door of the

vehicle.

o The bucket containing the head assembly should be traznsported in the
locked trunk of the vehicle. If an open bed vehicle is used (e.g. pickup
truck), the Lucket must be secured to the frame of the vehicle. Bungee
cords or tie downs can be used for this. In either case, the bucket
should not be ible to move around within the vehicle under normal

transport conditions.
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3. While at a temporary job site, at all times the device should either be
kept locked in the truck of the vehicle, secured to the vehicle, locked ia
a storage areza or attended by an authorized individual who has been

trained ir the safe use and cperation of the device.
Transport by licensed carrier (e.g. Emery, Federal Express):

1. The device may not be transported on or carried onto a passenger aircraft

(i.e. Air Cargc only).

> When transporting the device to a facility, make arrangements with thena

to receive or to pick up the device.

3. Ship the "hazardous" head assembly on a separate bill from the "non-

hazardous" pcle assembly. (See shipping bill examples in Attachment B.)

4. Send a copy of the "Opening Instructions" ahead of the device or include

it with the shipping papers if no one is familiar with unpacking it.

52
5520/ ee




RETURN FOR REPAIR OR DISPOSAL

1. Return the device to:

Nuclear Sources and Services, Inc.

5711 Etheridge

Houston, Texas 77234

Notify your Fisher representative that the device is being returned.

2. In case of emergency: If there is reason to believe the source has been
damaged, contact your Fisher Contrcls representative or a licensed
disposal service to survey the instrument before packaging for trans-

port.

Cmnl NGO Q
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