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ITEM 5: "Aadioactiva Matsric1"

.

Licensed Material

|

a. Element and Mass Number: Americium 241

b. Chemical Form: Americium-Oxide

c. Sealed Source Manufacturer and Model Number:

Gammatron Model AN-HP

d. Number and Activity of Sources: One Source-200 mei

ITEM 6: " Purpose for Which Licensed Material Will be Used"

As a part of the Fisher Controls Type LD2220 portable level detector.
(See attached device registry TX293D101S)

-

" Individual (s) responsible for radiation safety program and theirITEM :

training and experience."

BRUCE LANZER
TRS OTPSON [Name(s)]

See Item 10 for responsibilities and for details of the radiation
training safety program,

f
.

|
'

!
|

ITEM 8: " Training for individuals working in or frequenting restricted areas" '

| Only personnel supervisicg 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

l course to qualify technicians as users." Individuals named have
received training from the manufacturer. See Item 10 for details of

the safety training program. .

| '
,. ,__ -____ _ . _ , _ _ . _ _ _ _ _ . _ _ _ _
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ITEM 9: " Facilities and Equipment"
.

The device will be kept at:

ASHLAND PETROLEUM CO.

2408 GAMBRINUS AVE. SW

CANTON, OHIO hh706

IDCKED S70 RAGE CABINET IN BLUE PAINT ROOM

(Address)

Tbe 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.
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ITEM 10: "Radiatien Safety Program'' '

The individual responsible for the radiation safety program will:

Assure compliance with the applicable provisions of 10CFRo

Part 19 " Notices Instructions and Reports to Workers, Inspections"
and Part 20 " Standards for Protection Against Radiation" or

comparable state regulations.

Be responsible for maintaining a sealed source inventory ando

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, radioactivity measurement and
monitoring techniques and biological effects of radiation. All
trained individuals will receive a ce,rtificate 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
I and operate the device. A copy of the certificate is attached.

,,

The training materials, the device instruction manual, and the trans-
portation guideline cover the safety and emergency procedures out-
lined in the license application guide for Item 10. Specifically:

i

" Safety measures to be used in transporting the device" - Sees.

the Instruction Manual. Page 9 and the Transportation Guideline,

| Page 6.'

.

cONmol. NO. 80571
.

~ ' - ' - - - - - - - . , - - , _ _ _ __ _ __
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b. "Means of preventing unauthorized access, use or removal during
use at temporary job sites." See the Instruction Manual. Page 3
and the Transportation Guidelines, Page 5.

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

See Instruction Manual. Page 3.

1

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

Page 6. .

" Specific instructions to users to not dismantle the sourcee.

housing." See Instruction Manual, Page 9.

Also, information and instructions for wipe tests is on Page 10 of
the Instruction Manual.

ITEM 11: " Waste Management"

Procedures for returning the device for disposal are on Page 9 of the
Instruction Manual and Page 6 of the Transportation Guideline,

t

,

a
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' REGISTRY OF RADIOACTIVE SEALED' SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

.

NO:-TX D101S DATE: November 21,1984 PAGE 1 OP 4

-DEVICE TYPE: Neutron Backscatter Level Detector

MODEL: LD2220

MANUFACTURER / DISTRIBUTOR: Pisher Controls
Highway 380 East
P. O. Box 900
McKinney, Texas 75069

c

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

-

ISOTOPE: Am-241 MAXIMUM ACTIVITY: 200 mC1.

.

LEAK TEST FREQUENCY: 6 months

,

PRINCIPAL USE: General Neutron Source Applications

CUSTOM DEVICE: YES X NO

.

11

CONEOI.No. 8 0 5 71
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REGISTRY OF RADI0 ACTIVE SEALED SOURCES AND DEVICES .

SAFETY EVALUATION OF DEVICE

NO: TX D101S DATE: November 21, 1984 PAGE 2 0F 4
i

i
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
is mounted on a five foot long aluminum tube. A Ludlum Measurements
Inc. Model 12 rate meter is mounted at the other end of the tube.

LABELING: A label containing the standard " Caution - Radioactive
Material" and radiation trefoil is attached to the source-detector
assembly. This label also containa_the source serial number,.
radionuclide activity a'nd date of measure.nent with a " Notify Civil
Authorities" on the outsido edge cf the label. Another label with the
' company name and serial number of the device is also attached.

DIAGRAM:

.

W'.L < 'Y r' V

TOP VIEW -

DETECTOR PROSE

--,

t d. , , ,

$!DE VIEW
NEUTRON SOURCE

FIG.1. Model LD2220 Neutron Backscatter Level Detector

,

12
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DSVICE

NO: TX _D1013 DATE: November 21, 1984 - PAGE 3 OF 4

DEVICE yYPE: Neutron Backscatter Level Detector

' CONDITIONS OP NCRMAL USE: The Model LD2220 is intended for use in
determining liquid levels inside chemical process equipment. The

' device is - portable and. must be used in environments compatable with
man, The source-detector.assenbly is manipulated at the handle end of
tne device, four ar.d one-half feet from the source-detector assembly.
This device will' normally be operated usir.g only a 100 millicurie

- Am(Be) source. However, 200 millicuris sources may be .used. This may
occur Af vessel walls are thick, thick insulation is present around
the vessel or materials incide the vessel are low in hydrogen content.

In general, the device will be removed from storage, taken into the
plant, and used by trained operating personnel 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.

If severe conditions occur (exp(losion or fire),
the device will likely

be destroyed. However, the Am Be) sources should remain intact since
these sources are designed to perform under a pressure of 25,000
pounds por square inch and a temperature of 600 centigrade for one
hour.

PROTOTYPE TESTING: Several prototypes were tested. Device
construction causeu the operator to maintain a safe distance from the
source in order to operate the device.

,

'

EXTERNAL RADIATION LEVELS: Radiation levels at one foot from the
source holder witn a 206~millicurie source are 1.: 8 millirem /hr. of,2

gamma radiation and 8 57 millirem /hr. of neutrons.5 "
millicurie source is expected to produce 5.' 4 x 10 neutrons per7
second.

QUALITY ASSURANCE AND CONTROL: The device is completely assembled and
Tested befora the sealed source (s) is installed. Each sealed source is
certified as to specific activity and neutron output. Each device is

'

then tested for proper operation before release.

13
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REGISTRY OF RADICACTIVE SEALED 300RCES AND DEVICES .

SAFETY EVALUATION OF DEVICE

NO: TXL D1010 DATE: November 21, 1954 .PAGE 4 OP 4
_ ,

DEVICE TYPE: Neutron Backscatter Level Detector

LIMITATIONS.AND/OR OTHER CONSIDERATIONS OF USE:

1. These devices may be distributed to specifically licensed users
only.

,- 2. Leak testing of the sealed source to required at six month
intervals.

3 Repair and maintenance will be provided. Any repair involvin6-
the source housing will be handled by N.S.S.I. In Houston, Texas.

4 Source exchanges, if necessary, will be performed by U.S.S.I. in
Houston, Texas.

5 The device will be returned to N.S.S.I. for dispocal,
6. Training to safely use this device is provided to the Radiation

Safety Officer. The Radiation Bafety Officer may then present a
short orientation course to qualify technicians as usero.

SAFETY ANALYSIS SUMMARY: This device can be operated safely by-
trained personnel. However, the possibility of minuco exists and only
trained and competent ~ personnel should be' allowed to have accean.

.

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

.

DATE: AZw, mfg u 199 y REVIEWED BY:

, ,M thDATE: Me%hny rt/ REVIEWED BY:
7 , , - -

ISSUING AGENCY: Texas Department of Health

4

.

bec: File /Insp. File / Board /FRH
FRH:da

14
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LD 2220 PORTABLE IETIG. DETEC712

TItAINING GUIDE

.

4
.

'

This advance information is being released prior to

f final publication.- Training Manual Form 5606 is t

schedoled for distribution this summer.
,

.

f

I

i
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TRAINING GUIDE

Use of the Type LD'2220 is restricted to trained persoanel who have been
instructed in the safa use and propar handling of the device. Fisher Controls

ptovides a training program for individuals regponsible for radiae on safety
programs and designated personnet. The training package includ- a video

" Radiation Safety Training" and a training manual that present , basics in
radiation characteristics, safety and regalatory concerns. For personnel

aircady knowledgeable in radiation theory, the Fisher radiation safety training
is not required Their har.kground and/or training must, however, be stated in
the application for license (or amendment). Anyone who intends to use the
device must receive tra,ining in the safe use and operation of the device. The

Type LD2220 Instruction Manual is a goed reference and contains many safety and
application guidelines. It should be reviewed thorcughly by any intended
users. A video, " Introduction to the LD2220,'' is also available which reviews

some safety information as well as demonstrating hcw to safely operate the
device. A training certificate is presented to individuals who receivA the
training and demonstrate an understanding of radiation principles and the safe
use and operation of the LD2200. A representative of Fisher Controls is
avstlable 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 mey,
in turn, present a short orientation course to qualify technicians as users.

In summary, proper training for the LD2220 involves:

1, Viewing ''Fadiation Cafety Training" and reviewing the questions and
ansvers as presented in the video; or have prior radiation knowledge.

2. Viewing "Introductfnn to the LQ2220."

3. Reading the Type J.D2220 Instruct-1cn Manual.

This training must be under the supervision of a trained representative of
Fisher Centrols. 22

5520/ec
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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 RECE1VED TRAINING IN RADI ATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES
OF RADIATION PROTECTION, RADI0 ACTIVITY MEASUREMENT
AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS

OF RADIATION. IS QUALIFIED TO USE
OR SUPERVISE THE GSE OF THE FISHER CONTROLS TYPE
LD 2220 PORTABLE LEVEL DETECTOR.

.

.

FISHER CONTROLS INTERNATIONAL, INC.

BY: .

TITLE:

DATE:

|

| 23

c

a - - - --.



.=..~.n_.
_

- ... . - . , . _ . . . . _ = . _ _ . ._ - _ _ _ _ _ _ - _ _

.

Type LD2220 j
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Fisher Controls Instruction Manuai
|

Type 3.D2220 Leval Detector |

|
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Figure 1. Type LD2220 Level Detector
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Type LD2220

.

Table f. Specifications )
'#

RAD'0 ACTIVE Amedcium 241 Beryllium, 200 4AXIMUM 6 inches (152 mm)
SOURCE millicur'es (N.S.S.I. Model AN- ALLOWABLE VESSEL

HP) WALL THICl(NES$m

MINIMUM 2 inches (51 mm)
RAD!ATION LEVEL AT 0.47 mrem /hr ALLOWABLE V!SSEL
OPERATOR END OF DIAMETER
DEVICE

VESSEL WALL - 112 to 500*F (-80 to 260*C)
TEMPERATUREMETFR (IN!ASTY t 5 parcent of fe81 trale,

METER POWER T*:a D-cell batteries (approxi- OPERATIVE AMBIENT - 112 to 221*F (- 80 to 105'C)
SUPPLY mately 100 hours of operation) TEMPERATURE

LIMITSm

ER RESPONSE 3 or 11 seconds
APPROXIMATE 7 pounds (3.2 kg)
WEIGHT

MEASUREMENT 0.5 inches (13 mm) ADDITIONAL For construction materials, see
ACCURACY SPECIFICATIONS the parts list SCction

i.T g n=.gsy,=wyg eic a,mo4rgmaania . t Tn m,= = ow=.o = esa steno.co si i.im

Introduction

Scope of Manual )
This instruction manual provides storage, operation, A
maintenance, and parts ordering information for the p
Type LD2220 level detector. Only qualified personnel ;;p G.
should operate or maintain this level detector. If there R

RADIOACTIVE MATERI AL Iare any questions concerning the instructions in this
manual, contact your Fisher sales office or sales repre- D
sentative before proceeding. aO O 'c

-

$*
S0dRCE o

| Descn. tion yp g SER. NO- $
I The Type LD2220 Level Detector (figure 1) is a light- V RADICISOTOPE Am-2 41 ,f

weight, h&nd-held, portable device that enables the user 0+ 200 Ci e
to determine levels of foams, liquids, solids, and other

DATE Orsubstances without intrusion into the vessel. The Type MEASUREMENT
LD2220 Level Detector gives accurate measurements
for all common substances which contain hydrogen,

' ' ' ' ' " *such as water, hydrocarbons, acids, bases, and most
,

organic liquidsm. By use of the neutron backscatter Figure 2. Warning Nameplate used on a ||
measurement principle (see the Principle of Operation Type LD2220 Level Detector
section), this level detector can penetrate even heavy-
walled vessels with fast neutrons to determine the levels
of liquids and solids. The level can normally be located
to cro-half inch (13 mm) on most vessels. are also listed on *he warning nameplate as shown in |

figure 2. The warning nameplate (key 24, figure 8) is

Specifications permanently attached to the head assembly that houses -

the radiation source. Fisher Controls serial tags (key 30,
Specifications for the Type LD2220 Level Detector are figure 8) are attached separately to the head assembly
listed in table 1. Specifications for the radioactive source and to the count rate meter.

2 ' "n'."*rEn7., ..YE*e," 7.'r".prYs."at.O ~' "' " * "" !i
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|
# P"' M M Storage j% 3 d f' F~ ,

BEf7sT.
M !325
_4 WARNING(W q !

g Only qualified individuals should handle or !
- operate the Type LDM20 Level Detector. !

'
-- L-., This device contains a radioactive source

E which can causa pertonalinjury if mishan-
)- g 'g M died in any way. To help prevent the possi-
g

-

g bility of personal injury, never handle the1

ME I WN- head assembly directly in the immediate
vicinity of the radiation source (key 26, fig-

E3 M 'E E ure 8).
,

FW 7 555IC :
g5 g gg When shipped, tne head assembly of the Type LD2220

Level Detector is packaged inside of a U.S. D.O.T.-7AEn, M. - container. This container is also used for storing the.

E ME level detector when the device is not in use. in storage,
g 3 g,@ the ievei detector should be kept in a secure area, such
g g as inside a locked closet or cabinet, to prevent unautho- |

rized access.. g
E Ea The Type LD2220 Level Detector can be stored in one of
M Ti _ ' two ways. For most storage purposes, the head assem-

i _ g bly of the level detector can be stored inside of the
t

storage container with the pole assembly end of the
device extending out of the container and propped,

'

against a wall or other 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 davice
| 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.
\

an

| LEVEL DETECTOR WiTH POLE ASSEMBLY EXTENDING OUT For Icng term storage, the head assembly of the level
0F CONTAINER FOR 5TORAGE INS 40E OF A SECURE detector can be disconnected from the pole assembly

ANC LOCKED AREA 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
g is then stored inside of the storage container with the

, 24 foam padding inserted and the storage lid attached
q.gz securely to the ccntainer. If the head and pole t.ssem-
g g'* blies are stored separately, refer to the initial assembly

portion of the operatiQn section to reassemble the level,

,' detector for field operation.

,4-.u.s <

.

WARNING

Personal injury can result due to overex-
tended exposure to the radiation source,

(. ""
(key 26, figure 8) at very close proximity. To

HEAD ASSEMBLY DISCONNECTED FROM POLE prevent the possibility of such injury, al-
ASSEMBLY FOR SEPARATE STORAGE ways perform the following precautions

; Figure 3. Storage Container for Type LD2220 Level Detector when the device is not in use:
|

| 3
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o Store the level detector in a secure area License Requirements }and at least 18 inches (0.46 meters) from A specific materials h. cense is required to possess orpomonnel' use the Type LD2220 Level Detector. Licensing informa-
tion and applications for this !! cense can be obtainede Use locks when storing the level detec-

for to prevent removal by unauthorized per- from your Fisher sales office or sales representative or
from your local regulatory agency.

sonnel, ed

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

Operation of the Type LD2220 Level Detector is restrict-
For more information on the NRC Form 3, or ed to trained personnel who are instructed in the safe
any of these storage procedures, contact e and proper handling of the device. Fisher Controls
Iour Fisher sales office or sales provides a training program for Radiation Safety Offs,-
''P * * " '* N '' cers and designated personnel. A representative from

Fisher Controls is available to provide a field demonstra-
tion of the device.

Operation
Fisher Controls also offers:

* Training accessories that depict proper operation of
WAplNG the level detector,

Only qualified individuals should handle or e Training accessories that present basics in radiation
operate the Type LD2220 Level Detector. safety, and
This device contains a radioactive source

! which can cause personalinjury if mishan- e A training manual that outlines basic radiation char-
' '

died in any way. To help eliminate the pos- acteristics as well as safety and regulatory
isibility of personal injury, never handle the considerations. -

head assembly directly in the immed' ate
vicinity of the radiation source (key 26, fig- Users of the Type LD2220 Level Detector are encour-
ure8). aged to refer to these training materials. This instruction

! manual must be read thoroughly befor6 attempting to
operate the device.

| Initial Assembly

f The Type LD2220 Level Detector is ready for immediate Safety Precautions
operation as received. To complete mtial assembly,
perform the following steps. This procedure can also be

disassembled ,for storage or shipping purposes. Key
,,

WARNINGperformed to reassemble a level detector that was

numbers referenced in the following procedure are Personal injury can result due to overex-
shown in either figure 8 or 9 as indicated. tended exposure to the radiation source

(key 26, figure 8) at very close proximity. To
1. Remove the lid and the top piece of foam packing prevent ihe possibility of such injury, be

from the storage container (key 31, shown in figure 3) to sure to read this section carefully and to

; Expose the head assembly. take note of these safety precautions be-
! fore attempting to operate the device.

2. Connect the head assembly to the pole assembly by
Engaging the lock assembly (key 15, figure 9) into the During normal operation, the Type LD2220 Level Detec-
C ppropriate opening in the pole assembly. The middle of tor is to be handled only by the hand grips (keys 5 and 6,
the three holes in the pole is used for most applications. figure 8) that are located at the meter end of the device.
The outer two holes are used for applications where the Under these conditions, the operator is exposed to a
operator must stand very close to the tank wall, such as 0.47 mrem /hr radiation level which is well below the 2.0
on a tank with a winding staircase. mrem /hr radiation limit established by the Nuclear Reg-

ulator r Commission for unrestricted areas. Therefore. -

3. To complete the assembly, attach the MHV connec- by NR'C regulation, no film badges, dosimeters, or other i
tor (key 7, figure 8) to the detector tube (key 29, figure 9). safety related equipment are required by the user when
The level detector is now ready for use. operating the level detector.

CONTMv n g g r- ~ ;
4
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Figure 4. TypicalIsodose Curve for Type LD2220 Level Detector

The Americium 241-Beryllium source used in the Type spends long periods of time within 18 inches (0.46
LD2220 Level Detector is a relatively small source and it meters) of the capsule that contains the radiation
is not considered hazardous during normal use of the source
device it is possible, however, to receive radiation4 Oxposure in excess of permissible levs:sif the operator it should be noted that the Type LD2220 level detector is
remains in close prox;mity to the source for extended not a shielded device. Isodose curves (figure 4) for the
periods of time. This is especially true if the operator Type LD2220 Level Detector indicate that at a distance
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ci 39 inenes (1 meter) from the radiation source, the Slowly move the head assembly up and down around ]
radiation level is 0.47 mrem /hr while at one foot (0.3 the surface level on the outside wall of the practice
meters) the radiation level is 5.20 mrem /hr. Therefore, container. Carefully note the position of the head as-
keeping a maximum distance between the operator and sembly relative to the liquid surface level when the meter
the radiation source is an extremely effective method for signal changes. Normally the arrow on the source /
reducing radiation exposure. Fisher Controls recom- detector housing will be at the process level when the
mends that any intended users of the device, as well as count cte meter signalincreases rcpidly as the detector
any other applicable personnel, remain at least 18 inch- (3 moving from above to below the surface level. The
es (0.46 meters) from the radiation source (key 26 figure signal will rise to an even higher meter reading as the
8) whenever possible. head 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

Prelifninary Checks can be brought back onto the scale by turning the
selector switch to the range A position. If greater resolu-
tion is desired, the selector switch can be lumed to the

Battery Check range C or D position.

Before attempting to operate the Type LD2220 Level
Detector, the batteries should be checked for adequate Practice moving the detector head assembly up and
operation. First turn the selector switch on the count down along the outside wall of the container until the
rate meter (key 1. figure 8) to the battery test position as relationship between the meter signal and process level

shown in figure 5. Note the meter reading. If the meter is rudily apparent. Further testing can be performed by
reads below the BAT TEST zone on the scale, the altering the liquid level and covering the container so
batteries are low and should be replaced. If the meter that the liquid surface cannot be seen. Locate the lir1uid

reading is within the BAT TEST zone on the scale, the level several different times and mark each measure-
batteries are adoquate for normal operation. Most alka- ment. Compare each of the markings with the true levels

line battery cells have an average operating life of about as observed visually. Develop increased confidence and

100 hours, ability before proceeding to an actual application. e

Once full confidence is developed using the device,
actual process measurements can be performed. For

Practice Hun actual applications, the selector switch on the count rate

Tine best way to learn the relatioriship between detector meter can be positioned to either range A, B, C, or D

response and a process level position is by making a depending on the type of process material that is mea-

practica run. Fill a test vesse! about 2/3 full of water. The sured. Continued experience with the device makes

vessel should be open at the top or transparent enough such selections more apparent. Once level measure.

So that the liquid levelin the container can be observed. ment is completed, the level detector should be immedi-

A bucket, waste basket, glass bottle, or beaker are all ately returned to its storage container (key 31, shown in

suitable for this purpose, figure 3). Refer to the storage section for instructions on
how to store the level detector.

To p.epare th'e 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 the Principle of Operation
audo 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 The Type LD2220 level detector (shown in figure 6)
Cudio rate will be heard. 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 5

For normal operation, the Type LD2220 Level Detector alunnwn poM assem% me cwM rate
should be handled only at the meter end of the device. meter and the operatGr hand grips are located at the
The level detector has two foam rubber liand grips (keys opposite end.
5 and 6, figure 8) at the meter end for easy handling.
Practice holding the level detector by the hand grips.
Use the handle on the top side of the count rate meter to The radioactive source of the level cetector emits fast A
adjust the position of the head assembly so that the flat neutrons which can penetrate the wall of an enclosed (/
surface of the head assembly moves smoothly against vessel. When the source-detector assembly is moved

the wall of the practice container. aong the outside wall of a vessel, the fast neutrons

6
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{ g g Maintenance
ao so

oM g 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

' J
the count rate meter, replacing the pole assemb:y, or

" E ''87 replacing the head assembly procedure presented in
this section. A procedure for disposal of the level detec-

j .to, ter is also presented.aueso

N ,s
g,, O "

Additionally, a wipe test procedure is presented in this
'"C" EC,", '"n saamos e section for intermittent maintenance of the radiationh j-e source (key 26. figure 8). Wipe tests must be performed

"
""7

/ at regular intervals not exceeding every six months. Key
,, L, numbers referenced in all of these maintenance proce-
swnca -- - g g dures are shown in figure 8 or 9 bs inoicated.

LfvttTRoM

q Meter Failure, , , , _

'
Failure of the count rate meter (key 1, figure 8) issuo ron

$ c' E rment indicated by unsatisfactory battery check results when
*
o

good batteries are connected to the count rate meter
t|||;** lt II (see the battery check procedure). In many instances,

the problem can be corracted simply by cleaning theAg ou a t Used with
p battery Contacts inside the count rate meter. If replace-

ment of the count rate meter is necessary, refer to the
replacing the count rate meter portion of this cection.

cenetrate the vessel wall and enter the vessal. When the Checks for Battery Contacts and Cable Integrity
; source is moved below the level of a hydrogen-contain- .

! ing substance (the liquid level), the fast neutrons interact Battery contacts should be checked periodically for
| with the hydrogen atoms in the liquid and lose encrgy. cleanliness. Impaired or corroded battery connections
| During this process some of the neutrons are reflected can lead to excessive battery drainage and count rate

back (or backscattered) out of the vessel as slow neu. meter failure.
trons to which the detector is highly sensitive.

Cable integrity of the coaxial cable (key 3, figure 8) can-

be checked by performing the following procedure. To.,

The number of slow neutrons backscattered to the k . i perform this procedure, an ohmrruter is required.
detector gives a signal which is directly r& tad to ti.)
hydrogen density of the substances contained inside the 1. Disconnect the MHV connector (key 7, figure 8)
vessel. Substances having different hydrogen densities from the head assembly and disconnect the Type C
give different signals; therefore an abrupt signat change connector (key 8, figure 8) from the count rate meter
occurs when a level is passed. Electricalimpulses corre. (key 1, figure 8).
sponding to the rate of slow neutrons passing throughi

! the detector tube are relayed from the detector tube to 2. Connect one lead of the ohmmeter to the inside
the battery-powered count rate meur. These impulses center conductor of the Type C connector and connect
give both an analog and audio signal indication of the the other lead of the ohmmeter to the insido center
count rate, therefore they indicate level. The level can conductor of the MHV connector. If the ohmmeter
normally be determined to within onf. half inch (12.7 shows continuity (reads zero or a low value), continue,..

| i mm) for most vessels. Level detection is not affected by with the next step. If it does not show continuity (reads
operating conditions such as temperature or pressure infinity or an extremely high value), proceed to step 7 of
inside the vessel. this procedure.

7
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Figure 6. Operational Schematic

3. Connect one lead of the ohmmeter to the outside Replacing the Count Rate Meter h
shield of the Type C connector and connect the other
lead of the ohmmeter to the outside shield of the MHV Perform this procedure if replacement of the count rate

connector. If the ohmmeter shows continuity, continue meter is necessary. Key numbers referenced in this
with the next step. If it does not show continuity, pro. procedure are shown in figure 8.
ceed to step 7 of this procedure.

1. Disconnect the Type C connector (key 8) from the

4. Connect one fer.d of the ohmmeter to the outside count rate meter (key 1).
shield of the Type C connector and connect the other
lead of the ohmmeter to the inside center conductor of 2. Open the count rate meter and unscrew the two
the MHV connector. If the ohmmeter does not show fillister screws (key 10) that secure the count rate meter
continuity, continue with the next step. If it does show to the pole assembly. Remove the count rate meter.
continuity, proceed to step 7 of this procedure.

3. Install the new count rate meter. Secure the meter'

5. Connect one lead of the ohmmeter to the outside to the pole assembly with the fillister screws (key 10)
shield of the MHV connector and connect the other lead and close the count rate meter.
of the ohmmeter to the inside center conductor of the
Type C connector. If the ohmmeter does not show

-

continuity, continue with the next step. If it does show 4. Connect the Type C connector to the count rate
meter.continuity, proceed to step 7 of this procedure,

6. Reconnect the MHV connector to the head assem- Replacing the Pole Assembly
bly and the Type C connector to the count rate meter.

Perform this procedure if replacement of the po!o as-
sembly is necessary. This situation might result due to

7. If the result of either step 2,3,4, or 5 has led to this damage to the pole assembly or failure of the coaxial /T.
Step. the pole assembly may need to be replaced. Refer cable inside the pole assembly. Unless otherwise speci- Q)
to the replacing the pole assembly portion of this section fied, key numbers referenced in this procedure are
for additional information. shown in figure 8.

CWmot.no 8 0 5 71s
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( proximity of the level detector remain at
WARNING least 18 inches (0.46 meters) from the radi-

Be sure to keep hands and other bodily
parts away from direct contact with the 1. Disconnect the MHV connector (key 7) from -the
ra'diation source (key 26, figure 8) when detector tube (key 29, figure 9) in the head assembly,
performing this procedure. Failure to do so
could cause personalinjury due to radiation 2. Disengage the lock assembly (key 15, figure 9) and
exposure. For safety reasons, it is recom- remove the head assembly from the pole assembly.
mended that all personnel in ;he immediate
proximity of the level detector remain at 3. Connect the new head assembly to the pole assem-
least 18 inches (0.46 meters) from the radi- bly by engaging the lock assembly. Connect the MHV
ation source whenever possible. connector to the detector tube in the head assembly.

1. Disconnect the Type C connector (key 8) from the
count rate meter (key 1). Disposal
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. Disconnect the MHV connector (key 7) from the
detector tube (key 29, figure 9) in the head assembly. The radiation source (key 26, figure 8) used

with this level detector contains radioactive
4. While disengaging the lock assembly (key 15. figure material which can cause personal injury if

9), remove the head assembly from the pole assembly.' mishandled in any way. Therefore, under no
circumstances is the source housing to be

5. Connect the new pole assembly to the head assem- disassembled, modified, or application al-
bly by engaging the lock assembl,y. Connect the MHV tered in any manner. For any maintenance
connector to the detector tube in the head assembly. work involving removal of the radiation( source, or of the head cover (key 14, figure6. Secure the count rate meter to the pole assembly

9), the head assembly of the device shouldwith the fillister screws (key 10) and close the count rate
be retumed to Nuc| ear Sources and Ser-meter. Connect the Type C connector to the Count rate vices Inc.,5711 Ethendge, Houston, Texas,meter to complete the assembly. 77087. Always contact your Fisher sales
office or sales representative when the

Replacing the Head Assembly head assembly is being returned for
service.

Note S ecial rules apply to the transportation and shipment
of radioactive materials. If transportation of the Type

if an individel pSrt of the head assembly LD2220 Level Detector is contemplated, all shipments
requires replacement, the entire assembly must comply with either the rules and regulations pub-

I must be. replaced as a unit. Under no cir- lished by the U.S. Department of Transportation, 46
cumstances can the head assembly bc dis- C.F.R. Part 146,49 C.F.R. Parts 173-179, and 14 C.F.R.
assembled to its individual parts. Part 103 or the applicable IATA/lCAO regulations. For

.

any shation re@nng the rete or maintenance d the
Perform this p.ocedure if replacement of the head as- head assembly, the head assembly must be repackaged

i sembly is necessary. Unless otherwise specified, key in its original storage / shipping container with appropri-'

numbers in this procedure are shown in figure 8. ate seal wire or secunty tape and shipped to Nuclear
Sources and Services Inc., 5711 Etheridge, Houston,

WARNING Texas 77087.

Be sure to keep hands and other bodily The radiation source (key 26, figure 8) used in the Type
parts away from direct contact with the LD2220 Level Detector is double encapsulated in a
rad;ation source (key 26, figure 8) when welded, stainless steel. heavy-walled capsule. lt is high-
performing this procedure. Failure to do so ly unlikely that an accident, including fire, explosion, or

-( could cause personalinjury due to radiation excessive damage due to impact, could rupture the
exposure. For safety reasons, it is recom- source container and thereby result in loss or dispersion
mended that all personnel in the immediate of the radioactive material.

|
|
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Note
_ y

r
76Even though the capsule that houses the %

h[
radiation source (key 26, figure 8)is a rug-
ged container, it should never be intention-
ally handled roughly. , g

d' ' N.d \g
in the unlikely event that it does become necessary to

*'"'dispose of a damaged radiation source, special ar-
rangements must be made for the disposal of the Ameri- Figure 7. wspe Test Procedure
cium-241 radioactive material. Arrangements can be
made by contacting the Fisher sales office or sales
representative or by contacting a licensed disposal ser-
vice that is qualified in handling radioactive wastes. The proximity of the level detector remain at..

Type LD2220 Level Detector must not be transported
least 18 inches (0.46 meters) from the rads-anywhere until it is inspected by a iicensed individual ation source whenever pcSSib!e.

and packaged in an appropriate shipping shield.

2. Remove one of the wipe test discs from the kit and
completely campen it with tap water. Wring out any

Wipe Tests excess water. Hold the damp filter disc with a pair of
forceps or tongs and wipe the c...Jde of the radiation

Fisher Controls requires that the Type LD2220 Level source (key 26, figure 8) thoroughly as shown in figure 7.
Detector be tested with a wipe test kit at regular inter- Since extended eFposure to the radiation source at
vals not exceeding every six months. This means that close proximity is undesirable, this procedure should be
wipe tests must be perfortred on the unit at least twice a performed as quickly and a5 vigorously os possib!e.
year. The only reason a wipe test might be performed at
an interval less than six months is if there is some 3. Mail the wipe test sample to: "

reason to suspect that the radiation source (key 26,
figure 8)is leaking. Such a situation would arise follow. Nuclear Sources and Services Inc.

~

ing an accident, explosion, or sny instance where dam. 5711 Etheridge
age to the radiation source is suspected. Houston, Texas 77087

When maiiing the wipe test sample, be sure to specify
To perform a wipe test, complete the following the following:
procedure.

e The date the sample was taken
1. A wipe test kit is furnished with the unit and it

consists of severa! cellulose discs of filter paper,2-3/4 e The serial number of the radiation source (located

|
inches (70 mm) in diameter, along with several pre. on the warning nameplate of the unit as shown in figure

addressed envelopes. The envelopes enable the user to 2), andl

mail the wipe test samples to the appropriate nuclear
agency for anElysis. Ordering information for additional e A return address wheie analysis results should be

sent.wipe tes't kits is available from:

4. When testing is completed, the level detector
.

Nuclear Sources and Services Inc. should be returned immediately to storage. Refer to the
| 5711 Etheridge stocage section for instructions on how to properly store

|
Houston, Texas 77087 the level detector.

WARNING Parts Orderingj

( Be sure to keep hands and other bodily
| parts away from direct contact with the When corresponding with the Fisher sales office or
! radiation source (key 26, figure 8) when sales representative about this equipment, always prc.

| performing the next step. Failure to do so vide the serial number of the level detector. When order-
)

I could cause personalinjury due to radiation - ing replacement assemblies or replacement parts, refer y
exposure. For safety reasons, it is recom- to the 11-character part umber of each assembly or

! mended that all personnel in the immediate part as found in the following parts list.

!
!
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Parts List Key Description Port Number Key Description Part Number ;.

Parts Kits 9 vent Cap 19A8m x0i2 25a> Dnve Screw. stainiess stee:
10 Fdlister Screw, stamiess steel (8 req'd)

Pole Assembly (2 req'd) 1J8415 X0012 2608 Radiation Source,
Kit includes keys 2 through 11 Strain Relief Busheg. Amencium 241 Beryllium,

11 and 38 39A8769 X012 black nyton 200 mdlicunes
Head Assembly (2 rea'd) 1081476 X012 272 Sul Wire
Kit includes keys 12 through 120) Handle Ha|f-Head, aluminum / 28(3' Set Screw, stainless steel
30,36 and 37 3082651 X012 inditeida (2 req'd)

Type LD2220 Level 13* Source Half-Head. aluminum / 29 2 Detector fube, stainless steel
mdate housingDetector 14m Head Cover, aiuminum 30m Senai Tag. stainiess stee

152 Lock Assembly, staeniess (2 req d)
Key Description Part Number steel 31 Storage Container,

16G Roller TFE (2 req'd) (Not shown) 19A8775 X012
1 Count Rate Meter, aluminum 32 Head Phones,

housing 39A8739 X012 172 Groove Pin, stacless steel (Not shown) 19A8776 X012
2 Pole, aluminum / (2 reg'd)

Tuframm 29A8740 X012 182 Wave Spnng Washer. 33 Carrying Strap.
3 Coaxial Cable. 58 U stainless steel (Not shown) 19A8777 XO12

shielded 19A8770 X012 (2 req d) 34 Lower Packing Foam
4 Blind Thr.iad ensert, 19M Flat Washer,316 stainless (Not shown) 1082151 XOi2

(2 req'd) 19A8745 X012 steel 35 Upper Packing Foam
200 Shield, cadmium fod (Not shown) 1082056 X012

5 Rear Hand Gnp, 36m Adhesive, vmyt
vinyl 19A8762 X012 21G Retainer. stainless steel (Not shown)

6 Front hand Gnp. 22 4 Fdlister Screw, stainless steet
vinyl 19A8761 X012 (2 reg'd) 372 Swage Standoff (4 req'd)

7 MHV 23@ Drdled Head Screw, stainless (Not st c.,wn)
Connector 19A8756 X012 steel (4 req'd) 38 Lock Washer, **ainlesa steel

C Type C 24 4 Waming Namepiate, (2 req'd)
Connector 19A8755 X012 alummum (Not shown) 14A9439 X012 fc
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Figure 9. Head Assembly for Type LD2220 Level Detector
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FISH 2 ; i Fisher Controls P.O Box 190, Marshantown, bwa 50158. U S A-
for informatoon wnte-

or Brenchley House. Maidstone Kent ME 141UO. Englandg ,

--- - ~ o u o 4 ,[ pnnie m u s a

- - -- .

_ _ _ _ - _ _ _ _ _ _ _ _ _



_ . - _ ._ . _ .. __

.

*
-

;. .ru .
. . .

J

9

.

LD 2220 PORTABLE LEVEL DETECTOR

TRANSPORTATION CUIDELINE*

!
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This advance information is being released prior to

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.O.T., 1.A.T.A., I.C.A.O.) that
control-the transport of such materials via land, air or weter. 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.
s

PACKAGING

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 Type LD2220 Instruction Manual,

detach the head assembly from the pole / meter assembly.

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

container and secure it using the snap lock ring.

A security seal must he affixed before the package may be transported byo

carrier. This'can be a lead seal wire, a security tape or any type of

seal which is (a) not readily breakable and which, while intact, (b) will
be evidence that the package has not been opened. A simple wire seal is a
good idea to. prevent inadvertent opening regardless of what security seal
is used. A small piece of wire twisted through the latch can accomplish
this..
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o The container must be 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 transpcrt
(i.e. radioactive labels, warning label, description of contents and

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

PACKAGE MARKINGS

The folicwing marketings must appear on the outside of the package.

RADIOACTIVE MATERIAL NOS
,

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

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

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

LABEI.S
,

The following labels must be effixed as specified to the shipping container.
If a label is missing, it =ust be replaced before transporting. They can be
obtained from authorized carriers (e.g., Emery, Federal Express, Roadway, etc.) or from
N.S.S.I., 5711 Etheridge, Houston, Texas 77234.
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Two (2) " Radioactive II" labels applied to opposite vertical sides ando

marked with:

'

i: Contents - Am 241

gActivity - .200 Curies

Transport Index - 0.5

RADIDACTiVE 11
::. /

/
s .- f*

'\[/
,

|

t'

o One (1) " Danger" label applied. adjacent to one cf the radioactive labels.

',

|

! DANGER !
:

| '.. i
3

i

!
I
f
:

3
I

,

,

The following diagram shows the proper placement of labels and markings for
transport.

3
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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. Ascopy of shipping papers you can use, which should also include
the opening instructions, is found in Attachment A. The paperwork you can use

may be duplicated c,n 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 thef 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 forms must be filled out per IATA/ICAO regula-
tions and copy of the the source "Special Form Certificate" must accompany the
air bill. See examples of these forms in Attachment C.

GENERAL INFORMATION

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

1. 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.

.

2. The bucket containing the head assembly should be transported in the

locked trunk of the vehicle. If an open bed vehicle is used (e.g. pickup
truck), the bucket 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 able to move around within the vehicle under normal
r

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 La
a storage area or attended by an authorized individual who has been
trained in the safe use and operation 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 Cargo only).

.

2. When transporting the device to a facility, make arrangements with thea
to receive or to pick up the device.

3. Ship the " hazardous" head assembly on a separate bill from the "non-
hazardous" pole 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.
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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 Controls representative or a licensed
disposal service to survey the instrument before packaging for trans-
port.

*
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