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July 23, 1991

Mr. Steven L. Baggett, Section Chief

U.S. Nuclear Regulatory Commission & 10
Division of Industrial and Medical Nuclear Safety O30 OSé
Wwashington, D.C. 20555 03¢ -osel!

Dear Mr. Baggett:

The enclosed materials pertain to device and source registrations for
gauges produced and distributed by ABB Process Automation Inc. and
listed in Byproduct Material Licenses 34-00255-03 and -06G. Three
actions are requested based upon this material as follows:

1.) Safety evaluation, registration, and license amendment for a
new device, TG-4, which is scheduled for initial distribution
beginning in late September, 1991. A check for $5,500 is
enclosed for the application ($3,300) and amendment (1,200)
fees as specified in 10CFR170.31, Category 9A.

2.) Re-registering of devices currently being manufactured, as a
result of updating information and consclidating models to
conform to Regulatory Guide 10.10, in accordance with our
meeting November 14, 1990 in Columbus, Ohic and your confirming
letter (no date) later that month.

3.) Reclassifying twelve (12) previously registered sources and
devices from "active" (NRC "100-series") to "inactive" (NRC
"800-series") and removing three (3) additional sources and
devices which are erroneously listed in our licenses. (Also,
see separate letter requesting similar action for a portion of
these in conjunction with negating USNRC 1991 annual fees which
were invoiced for sources and devices no longer manufactured.)

In an effort to siwplify the approach and reduce confusion regarding
the voluminous information you have received from us over the past 35+
years and have on file for AccuRay (Brand name) devices and scurces,
we have decided it is best to change the model identification
nomenclature and resubmit current information in accecrdance with the
format of Regulatory Guide 10.10. We have defined two new device
series =~- "TG" for the transmission gauges and "“BG" for the
backecatter gauges. The TG devices that we currently expect to
manufacture and distribute will fall into 5 categories (TG-1 through
TG~5). Brochures with drawings and photographs of typical assemblies,
frames, and scanners that might incorporate the TG-series devices are
enclosed with this cover letter to assist the reviewer in visualizing
their applications for industrial processes. These brochures are
separate from the regxstratlon/re-reg1stration appllcatlon and are

not intended to be part of it. = | . ! R
prL k | 7.
e G %8 ma | {/‘ 8 Alﬂ‘./ p’ $ MM
i KéB Process Automation ey 1 ML”
650 Ackerman Road Tuawwm 7&&-: :f“""zn,', -
E‘ O Box 02650 R M 4% ’f|1 'f)l 'SV’ 246675 4261 2172

Cotumbus, O 43208

g ls i F21(77



@
L L

S. Baggett
7=23-91
Page 2

The BG series of devices currently has only one subcategory that is
still active and will be submitted to you at a later date. The sealed
sources which remain on our "active" list have previously been
disclosed and are not part of this particular application for
registration/re-registration. Additional information to update the
source registrations will also be submitted at a later date.

Many of the devices and sources that we have declared to be "inactive"
in item 3) above are in use in our customers' facilities and we will
continue to provide radiological services such as the periodic
radiological inspections and leak testing, maintenance, spare parts,
refurbishing, and relocation. These services are typically provided
at the customer's site by our field service organization. We will not
be manufacturing or distributing any more of these devices or sources
as new eguipment.

A summary of the c¢ld models and the desired new models for
registration and re-registration is attached to this letter to help
clarify the status of all of the AccuRay devices and sources and the
correlation between the old model numbers and the new model numbers.

Since this approach and format for registering devices is different
than we used in the past we would like to meet with you or your
assigned reviewer in the next couple of weeks to go over the
submission in detail and answer any questions that might develop
before we proceed with the balance of the re-registration process.
We would particularly like to address the new TG-4 device so as to get
it registered as soon as possible.

Sincerely,

"

.~ John R. Dukes, Manager
Nucleonics and Radiological Operations 3

Encl: ABB Device & Source Models List . B
Letter to USNRC on negating seliected FY 1991 fees
ABB Brochures & Data Sheets g

Application for Radiation Safety Evgiuation and Registration
of Devices -

L.
)
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SOURCE MODELS

ABB DEVICE &

|
|
|
* % Kk & % * % & % % % & * NEW MODELS % % % & % & &% & & & & & &
|
DREVICE MODELS SOURCE MODELS ‘
TG~-xx SERIES S~11 Kr~-85 |
TG~1 S-16 Am=-241
TG-2 5-18 Sr-90
TG~3 §-20 Pm~147
TG-4 CLC.D1 Cm-244
TG~-5
BG-xx SERIES
BG-1
* k * * &k &k * K K OLD MODELS * k % % * Kk & Kk * * * =%

(CROSS REFERENCE)

OLD MODEL #

(Model Nmbrs Current NEW MODEL I.D.
in Licenses) Status

DEVICES
C-5 or C-58 Inactive -
C=~7 TG~5
cC-56 Error - Delete -
I-5 BG-1
M-3 or M-3D TG~-2
M-3 or M-D Error - Delete -
0=-2 TG~3
0-3 Inactive -
0~5 Inactive -
0-6 Inactive -
0=-7 TG~1
0-8 or 0-8D Inactive -
U=-2 Inactive -
U-3 or U-3D Inactive -
U~-4 or U-4D Inactive -
U-5% Inactive -
U-6 or U-6D TG-2
U~7 or U-7D TG~-1
U-8 or U-8D TG=2

SOURCES
S~11 Kr-85 5~11
S-12 Sr-90 Inactive -
§-13 Sr-90 Inactive -
S-15 Sr-90 Inactive -
E~16 Am-241 5-16
S~18 Sr-90 S~18
5~20 Pm=147 §-20
CLC.Cl Cm~244 Error - Delete -—
CLC.D1 Cm-244 CLC.D1

[NRCREG02 ]JRD
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July 23, 1991

Mr. Steven L. Baggett, Section Chief

U.S. Nuclear Regulatory Commission

Division of Industrial and Medical Nuclear Safety
Washington, D.C. 20555

Subject: Device and Source Registrations
Dear Mr. Baggett:

We have received invoices from the USNRC for annual fees under the
new 10CFR171 for a number of obsolete devices that are no longer
manufactured by ABB Process Automation Inc. Several of the
devices have not been produced in the past 10 years and are not

even listed in our licenses (Byproduct Material Licenses
34-00255-03 and ~06G).

Please move the following eleven (11) registered devices for which
we received invoices to an "inactive" status:

Registry Number Model Type
NR0O109D101U DH=-7 Density Gauge
NRO109D102G LS~-106 Level Gauge
NRO109D103G C=5, C=-58 Tobacco Gauge
NRO109D107G 0-3 Wide-0 (Ser E) Gauge
NR0O109D108G O0-5 Wide-0 (X-Head) Gauge
NRO109D109G 0-6 USP Gauge
NRO109SD111B 0-8, O-8D ISS Gauge
NR0O109D112G U~2 Cobra Head Gauge
NRO109D113B U=-3, U=-3D Large Mill Gauge
NRO109D114B U-4, U~-4D Med/Small Mill Gauge
NRO109D115G U=5 Box Head U-2 Gauge

We will not be manufacturing or distributing any new or used
gauging systems with the above listed devices. ilnwever, a large
number of these units remain in use in our custome:s' facilities
in the U.S. and we will continue to support those customers by
providing radiological services such as periodic radiological
inspections and 1leak testing, maintenance, spare parts,
refurbishing, and relocation. These services are typically
provided at the customer's site by our field service organization.
Such services may also be provided by other licensed organizations
or by the customer's personnel if they are specifically licensed

to do so.
ABB Process Automation
650 Ackerman Road Tewphone Telex Teletax
PO Box 02650 £14/261-2000 246676 614/261-2172

Columpbus. Otvo 432021502
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This action is being requested before the August 9, 1991 deadline
s0 as to negate the annual fees on these obsolete registrations.

Sincerely,

& / N

///'John R. Dukes, Manager
- Nucleonics and Radiological Operations

cc: Don Stephens

[ NRCREGO4 ]JRD
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PREFACE

Radiation Safety

This manual provides a description of radiation, radiation
safety and the use of radiation by AccuRay sensors. 1t is for
anyone who has contact with sensors that use radioactive
material

019406-001
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®
OVERVIEW

Different types of AccuRay equipment use radiation as an energy
source for measurement and control processes. The regular use
of radiation in manufacturing is becoming more common.

Radiation sources emit forms of energy which penetrate matter.
This ability to penetrate can be very useful for measurement in
industrial processes. However, as with electricity, fire and
chemicals, it is important to understand the possible hazards. As
long as you use common sense and take the right precautions,
you can use radiation with complete confidence and safety.

1.2

SUMMARY OF

PRECAUTIONS The following is a summary of precautions that should be
followed:

1. Do not attempt to open the source housing. Someone trained
and authorized by the appropriate regulatory agency must
make repairs to this part of the sensor.

2. Do not place objects or any part of the body in the
measurement beam between the source and detector
housings. The only two exceptions are the material to be
measured or a check sample.

. 3. Atagonthe measurement head states a distance to keep

from the source head. When the sensor is measuring, limit
the amount of time you spend closer to the measurement
head than stated on the tag. Any time you spend near the
source should be absolutely necessary. See Section 3.0.

4. Incase of a wreck or a fire involving the source housing,
remain three meters (10 feet) away from the housing. Wait
until someone properly trained can survey the area to be sure
the shielding is still intact.

NOTE: Do not nesitate to rescue someone trapped near a source
regardiess of how close to the source you must be todo it. The
radiation source used for measurement is so small that the injury
from the exposed source would be much less serious than the
injury that could result from a fire, explosion or mechanical
wreck.

019406-001 Overview 1-1
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2.1
WHAT IS RADIATION?

019406-001

The term ‘radiation’ applies to several forms of energy emitted
from sources all around us in our daily lives. Each type of
radiation in nature has potential benefits and potential hazards
Both sunlight and the visible light you are using to view this page
are forms of radiation. Usually, we think of sunlight as useful and
harmless. Green plants use the energy from sunlight. This energy
causes growth and supports life. This same sunlight, however,
contains a type of radiation called uitraviolet radiation.
Ultraviolet radiation can cause skin burns unless you take the type
of protective care shown in Figure 2-1.

L]
v\

Figure 2-1 Taking Precautions to Prevent
Sunburn

In general, radiation, refers to two kinds of energy:

1. Streams of energy composed of tiny, high speed particies

2. Bundles of electromagnetic energy, such as ultraviolet or
X-ray, spontaneously released by atoms or generated by
electronic devices

Atoms are tiny building-block particles that make up our world. It
takes biilions of atoms just to make up the ink used in the period
at the end of this sentence. Even smaller particles, with various
names and descriptions, make up atoms. Not all types of atoms
are nerfectly stable. Some undergo sudden changes.

Similar sudden changes happen on a large scale on earth. The

earth sometimes experiences sudden bursts of energy and matter
that we see as an eruption of a volcano

Understanding Radiation 2-1
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r &
WHY IS RADIATION
USED IN MEASUREMENT?

221

How Radiation Is
Used In Measurement

019406-001

On a much smaller scale, individual atoms eéxperience changes.
These changes cause atoms to emit tiny high-speed particles or
other forms of energy. Radiation is the term for both the high
speed particles and energy. See Figure 2-2.

Radiation

Atom

Figure 2-2 Radioactive Particle Leaving An
Atom

Matter absorbs all types of radiation. The amount of radiation
that matter absorbs depends on the type of radiation and the
density of the material. For example, glass easily transmits visible
light. However, sea water partly transmits and partly absorbs
visible light. Black asphalt pavement totally absorbs visible light

Measurement using radiation in industry involves the following
two principles that your doctor uses when taking a chest X-ray:

1. Lessradiation passes through thick matter.

2. Lessradiation passes through dense matter.

Understanding Radiation 2-2
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Manufacturers with a product made in a continuous process often

. need to know the thickness or density of a product without
making contact with it. Exampies of these products are paper,
metal, plastic and rubber. A radiation source and detector can
make this measurement. The radiation passes through the
product to the detector on the other side. The detector receives
different amounts of radiation due to the differences in .he
thickness or density of the product. See Figure 2-3. The detector
produces an electrical signal which relates to the thickness or
density of the product.

Radiation
Detector

L

Pr— Radiation
Source

Figure 2-3 Radiation Source and Detector

The following are the two types of radiation most often used for
‘ measurement:

Beta radiation

Beta radiation consists of a stream of tiny particles (electrons)
ejected from the atoms of the source material. The basis weight
measurement of paper uses beta radiation.

X-radiation

X-rays are not particles, but rather, small energy bundles called
photons more closely related to visible light than to particles.
Sometimes X-radiation is also called gamma radiation or
“bremsstrahlung " The measuremer:t of the ash content of paper
and the thickness of metal uses X-radiation.

019406-001 Understanding Radiation
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2.2.2

Advantages Of

Radiation Measurement All radiation sensor processes have definite advantages over
other measurement techniques:

® The measurement is very precise.
® The material can continue moving during measurement.

® There can be a very short interval between
measurements.

® The measurement can be made at very high speeds.
Measurements at high speeds mean that you can correct
the process before more material is made.

® There is no physical contact with the material being
tested.

® Thereis unusually long sensor life, excellent reliability,
reasonable cost and minimal energy consumption.

¢ The measurement does not affect or alter the material in
any way.

2.3

WHAT ARE

THE HAZARDS OF

RADIATION? Radiation sources emit energy which has the power to harm living
tissue. All radiation can do damage if the body receives a large
enough quantity

We are all aware that overexposure to sunlight can cause skin
burns, blistering, exhaustion and iliness. Yet people can function
normally in bright sunlight if they take the right safety measures.
Some of the well known safety measures are wearing protective
clothing and keeping the total time of exposure low.

Besides sunlight, humans are exposed to many other sources of
natural external radiation, in small amounts each day. Tiny
amounts of radioactive materials exist in the air we breathe, the
earth, the buildings around us, and in our bodies. In addition, the
surface of the earth is constantly bombarded by a variety of
radiation that originates in outer space. We are able ‘o tolerate
this exposure and be unaware of it just as we easily tolerate a
walk in the sunlight. It is possible, however to experience too
much radiation from a concentrated source.

Within certain limitations, the human body can repair itself from
minor radiation damage. This would be similar to the body
repairing itself from a bruise or a scrape. Knowing the
limitations, you can create a safe working environment around
radiation sources.

019406-001 Understanding Radiation 2-4
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There are three kinds of radiation injury: -

1 Localized effects to the surface of the body from exposure to
less penetrating radiations. The common results of local
radiation exposure include surface skin burns or slow-healing

sores.

2. Radiation sickness (severe internal damage) from a massive
exposure to penetrating radiation, such as with a severe X-ray
overdose. Symptoms can be shock, nausea, vomiting and
internal bleeding. Radiation sickness can cause death

3. Radiation poisoning is iliness caused by absorbing radioactive
material into the body through breathing, swallowing, or

absorption through the skin.

24
HOW DO YOU AVOID
THE HAZARDS? Three factors are important in supplying protection from
radiation
1. Time
2. Shielding
3. Distance

We know that proper shielding (such as a hat and sunglasses) and
limiting the amount of time in the sun prevents damage from

sunlight.

These same principles of shielding and limiting exposure time
apply to protection from all sources of radiation

A rem is the basic unit of measurement for radiation absorbed by
a human. The rem has a formai definition important to scientists,
but it may be best understood by the chart in Figure 2-4.

25 REM = leve! below which no radiation effect
25 REM s noticed, even f receved all at once
(during a 24 hour period)

5 REM SREM = maximum yearly imit for a radiation worker
] 05REM 0 SREM = maximum yearly imit for the genera! public
l 02REM 0.2REM = nominal yearly dose for Process Automation Business personnel
| 01REM 01 REM = average yearly dose of the average person in the
general public due to natural causes
|

005 REM 0 05 REM = average dose for a single typical chest X-ray

Figure 2-4 Human Radiation Dosage Chart

019406-001 Understanding Radiation
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Keeping a certain distance from a beta or X-radiation source is
also an effective way to reduce exposure. For example the
radiation level is 25 times greater at one foot from a source than
it is at five feet from the source.

The AccuRay sensor is designed to operate at radiation dosage
levels no greater than those legally permissible for the general
public. In practice, the dosage levels from a sensor probably do
not exceed those from natural sources

The maximum dose that a worker might receive from a sensor
over a year is very small, 50 times smailer than the amount of
radiation below which no effect is detected even if received all at

once.

01%406-001 Understanding Radiation 2-6
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WHAT ARE

SAFETY FEATURES? AccuRay systems are designed with safety as a strong concern,
both in their construction and in normal inspection and operating
procedures.
Containment

The radioactive material is encapsulated so that itis not
released even if subjected to a severe industrial fire cr accident.
This eliminates radiation poisoning as a hazard. Prototypes of
AccuRay source capsules have passed tests under industrial fire
conditions.

Shielding

Several layers of shielded metal containment enclose the
radiation source. The housing has a lock to prevent inadvertent
access. An alarm system reacts in case of tampering or damage.
During measurement a fairly small radiation beam passes through
the substance If a power failure occurs, or whenever the sensor is
not measuring, a fail-safe shutter closes over the source to shut
off the measuring beam. See Figure 3-1.

g—1— Detector

Process

Py

l = Source

Holder

Figure 3-1 Source and Detector Showing Shutter Mechanism

019406-001 Safety Features and Practices 3-1
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WHAT ARE THE .
SAFETY PRACTICES? There are three safety practices to follow:
1. Distance
2. Time

3. Unnecessary exposure. AccuRay equipment is thoroughly
encapsulated and shielded.

A statement on the metal CALITION tag attached to the
measurement unit states:

"Do not continuously occupy the area within feet of this
unit.”

Figure 3-2 shows the tag. The distance on the tag has a larne
safety margin. The average worker will spend very little time
close to the radiation source during the scanning process. Service
personnel check the area around the source for excess radiation
during installation and every six months after installation. See
Figure 3-2.

o) o
CAUTION: CAUTION: .
RADIATION MATERIAL O RADIATION
. MODEL THIS EQUIPMENT
X mc O PRODUCES

‘ Datemeas. . IONIZING RADIATION
Test Interval mo's WHEN ENERGIZED
REMOVAL OF THIS LABEL 1S PROHIBITED DO NOT CONTINUOQUSLY OCCUPY THE
DO NOT CONTINUOUSLY OCCUPY THE AREA AREA WITHIN FEET OF THIS
WITHIN FEET OF THIS UNIT DEVICE WHEN ENERGIZED
O  35639-001 | |0 o

Figure 3-2 Radiation Safety Tag

Occasional work closer to the measurement head than specified
on the warning tag distance wiil not result in a radiation dose of
any health significance. However, if you do observe this distance,
it will guarantee that the exposure level will be .ess than the level
permitted by regulations for the general public.

NOTE: ASUBSTANCE EXPOSED TO RADIATION DOES NOT

BECOME RADIOACTIVE. For example the material being

measured dc es not emit radiation after the scanning is over

Also the air surrounding the source does not become radioactive. ‘

019406-001 Safety Features and Practices 3-2
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Atoms Atoms are small, basic particles, that make up all matter

Beta Particle A beta particle is a very small high speed particle (electron)
spontaneously emitted from certain types of atoms. Atoms which
emit beta particles are radioactive

Sensor This term refers to any measurement devices

Radiation Radiation is streams of energy, high-speed particles or bundles of
electromagnetic energy (photons)

Radiation Injury Radiation injury is localized and mostly surface skin injury due to
an external radiation overdose

Radiation Poisoning Radiation poisoning is iliness due to intake of radioactive material
within the body

Radiation Sickness Radiation sickness is internal body damage due to iarge external
radiation overdose of penetrating radiation

. Radioactive Radioactive refers to any of a variety of types of atoms which are
unstable and spontaneously emit radiation

Rem A rem is the basic unit used to measure the effect of radiation on
humans
Source A source is a device or concentration of material which produces

or emits radiation

X-Ray An X-ray is a very penetrating radiation composed of energy
bundles (photons) related to visible light. The following is an
example of the international symbol indicating presence of a
radiation source

o
£

019406-001 Glossary 1
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LICENSING OF RADIOACTIVE MATERIAL
THE GENERAL LICENSE

You must be licensed to possess the radioactive material in the sensor
of your AccuRay measurement and control system. The attached reprint
of excerpts from the Code of Federal Regulations contains important
informatior about licensing. Read it carefully for complete under-

standing of the contents. Retain this information and all records of
radioactive material in a single permanent file.

According to Title 10, U.S. Code of Federal Regulations, Part 30,
paragraph 30.31, "Licenses for byproduct material are of two types:
General and Specific. Specific licenses are issued to named persons
upon applications filed pursuant to the regulations in the part and
Parts 32-35,39. General licenses are effective without the filing of
applications with the Commission or the issuance of 1licensing
documents to particular persons."

Licenses to possess radioactive material are controlled either by the
U.S. Nuclear Regulatory Commission (USNRC) or by the equivalent
authority (usually the Department of Health) of a State with which the
Commission has signed an agreement (Agreement State). 1In any case,
the regulations are gquite similar except for the paragraph numbering.
The following information is excerpted from Title 10 of the U.S. Code

of Federal Regulations. You can get a copy of the equivalent
Agreement State regulations by writing to the appropriate address on
the attached 1list. If you have any questions, ask your ABB

representative or call our Corporate Radiation Safety Officer at
Columbus, Ohio, 614-261-2000.

I. LICENSING

You are a general licensee. If the location at which you
pPossess your AcciRay system is one of the states on the attached
list, you are a ueneral licensee of that state. Otherwise, you
are a general licensee of the USNRC. This and the attached

is your general license. It is not necessary to make
further application to any agency nor will a document be issued
in your name. You may, however, be reguired to register your
possession of radicactive material with your state. Again, your

ABB representative can advise you of the proper procedure to
follow.

"AccuRay" is the registered trademark of ABB Process Automation Inc.

Copyright ABB Process Automation Inc.
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III.

IV.
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INSTALLATION, TESTING, SERVICING

Particular attention should be given to paragraphs 31.5(c) (2)
and (3) of 10 CFR 31. The first requires that you have tests
performed on the radioisotope sources and safety devices at
intervals specified on the label. The second requires that such
tests and installation, servicing, and removal from installation
involving the radioactive material, its shielding or containment
be performed by a person holding a specific license from the
Commission or an Agreement State to perform such activities.

DISPOSAL OR TRANSFER

Note that paragraph 31.5(c)(6) specifically prohibits the
abandonment of the licensed part of the gauge. Conditions to
permit the transfer of the byproduct material are outlined in
paragraphs 31.5(c)(7), (8) and (9).

SERVICES

ABB Process Automation Inc. is licensed to perform all of the
services referred to in the General License. These services are
available under a number of different Service Agreements or may
be obtained by issuance of an appropriate purchase order. Your
ABB representative can advise you as to the specific arrangement
most appropriate for your operation. In any case, upon
completion of each such service, a documented report will be
provided. Such reports should be kept by you in a permanent
file along with this license.

(5-11-91)




USNRC GENERAL LICENSE

EXCERPTS FROM TITLE 10, CODE OF FEDERAL REGULATIONS

#1315 Cerain messuring, gauging or con-
wolling deviess.’

() A general license is hereby lssued
Lo commercial And Industrial flrmns and
resesrch, educstional and medical n-
stitutions, individuals in the conduct
of thelr business, and Federa) State or
local government agencies LW scquire,
receive, possess, use or transfe:, in ac-
cordance with the provisions of pars.
graphs (b), (¢) and (d) of this section.
byproduct material contained in de-
vices designed and manufactured for
the purpose of detecting, measuring,
gauging or controlilng thickness, den-
sity, level Interface iocation, radi-
astion, leakage, or qualitative or quanti-
tative chemiesl composiion, or for
producing light or an lonized atmos-
phere.

(27 Shall sssure that the device i

2

such other Intervals os are specif)
the label however:

other beta and/or gamms emitting
material or

' Persons possessing Dyproduct material in
devices under 'he genernl license o § 315
before Jan 15 1974, may continue W pos-
sesa. use OF Lransfer Lhat moterisl b socord-
ance with the requirements of §318 In
effect on Jan. 14, 1578

BF=-55 (5~11-91)
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10 microcunes of alpha emitting material
and devices held in storage in the onginal
shipping contaner prior to initial installa-
tion need not be tested for any purpose;

(3) Shall assure that the tests required
by paragraph (cM2) of this section and
other testing, installation, servicing, and
removal from installstion involving the
fadiosctive materials, its shielding or
containment, are performed:

(1) in accordance with the instructions
provided by the labels; or

(ii) by a person holding s specific
license pursuant to Parts 30 and 32 of
this chapter or from an Agreement State

to perform such activities; o

(4) Shall maintain records sho
compliance with the nqummnn:l:’
paragraphs {c)(2) and (c)(3) of this
section. The records must show the
results of tests, The records also must
show the dates of performance of, and
the names of persons performing,
testing. installing, servicing, and
removing from the installation
radioactive material and its shielding or
containment. The licensee shall retain
these records as follows:

(i) Each record of & test for leakage or
radioactive material required by
paragraph (c)(2) of this section must be
retained for three years efter the next
required leak test is performed or until
the sealed source is transferred or
disposed of,

(ii) Each record of a test of the on-off
mechanism and indicetor required by
paragraph (c)(2) of this section must be
retained for three years after the next
required test of the on-off mechanism
and indicator is performed or until the
s?nhd source is transferred or disposed
of.

(i1i) Each record thet is required by
paragraph (c)(3) of this section must be
retained for three years from the date of
the reccrded event or until the device is
transferred or disposed of.

(5) Upon the occurrence of a failure
of or damage to, or any indication of a
possible failure of or damage to, the
shieiding of the radioactive matersl or
the on-off mechanism or indicator, or
upon the detection of 0 005 microcurie
or more removable radicactive material,
shall immediately suspend operation of
the device unti it has been repaired by
the manufacturer or other person holding

a specific license pursuant to Parts 30 and
32 of this chapter or from an Agreement
State to repair such devices, or disposed
of by transfer 1o a person authorized by a
specific license to receive the byproduct
matenal contained in the device and,
within 30 days, furnish to the Director of
the appropnate Nuclear Regulatory Com-
mussion Inspection and Enforcement
Regional Office listed in Appendix D of
Part 20 of this chapter, & report contain-
ing a brief description of the event and
the remedial action taken:

(6) Shall not abandon the device
containing byproduct material;

(7) Shall not export the device
containing byproduct material except in
accordance with Part 110 of ths
chapter;

(8) Except as provided in paragraph
(cX®) of this section, shall transfer or
dispose of the device containing by-
procuuct materisl only by transfer to a
person holding a specific license pursuant
to Parts 30 and 32 of this chapter or from
an Agreement State, to receive the device
and within 30 days after transfer of a
device to a specific licensee shall furnish
to the Director of Nuclear Material Safery
and Safeguards, U.S. Nuclear Regulatory
Commission, Washington, D.C. 20555 a
report containing identification of the
device by manufacturer’s npame and
model number and the name and address
of the person receiving the device. No
report is required if the device is trans
ferred to the specific licensee in order to
obtain a replacement device;

(9) Shall transfer the device to
another general licensee only:

(1) Where the device remains in use at
a particular location. In such case the
transferor shall give the transferee a copy
of this section and any safety documents
identified in the label of the device and
within 30 days of the transfer, report to
the Director of Nuclear Material Safety
and Safeguards, U.S. Nuclear Regulatory
Commission, Washington, D C. 20555,
the manufacturer's name and model
number of device transferred, the name
and address of the transferee, and the
name and/or position of an individual
who may constitute a point of contzct
between the Commistion and the trans
feree, or



(1) Where the device is hcldmtolm
in the orniginal shipping container at its
intended location of use prior to witial
use by a general licensee

(10) Shall comply with the provisions
of §§ 20.402 and 20.403 of this chapter
for reporting radiation incidents, theft or
loss of licensed matenial, but shall be
exempt from the other requuements of
Parts 19, 20, and 21 of this chapter.

{d) The general license in paragrapt
(a) of this section does not authorize the
manufacture or import of devices
contawning byproduct material

§31.12 Maintenance of records.

Each record required by this part must
be legible throughout the retention
period specified by each Commission
regulation. The record may be the
original or & reproduced copy or &
microform provided that the copy or
microform is authenticated by
suthorized personnel and that the
microform is capable of producing a
clear copy throughout the required
retention period. The record may also be
stored in electronic media with the
capability for producing iegible,
accurste, and complete records during
the required retention period. Records
such ag letters, drawings, specifications,
must include all pertinent information
such as letters, stamps, initials, and
signatures. The licensee shall maintain
adequate safeguards against tampering
with and loss of records.

§20.482 Reports of theft or loes of
Roansed matecisl

(u)(1) Each licensee shall report to the
Commission, by telephone, immediately
after it determines that & loss or theft of
licensed material has occurred in such
quantities and under such circumstances
that it appears to the licensee that 2
substantial hazard may result to persone
in unrestricted areas.

(2) Reports must be made as follows:

(i) Licensees having an installed
Emergency Notification System shall
make the reports to the NRC Operations
Center in accordance with § 50.72 of this
chapter.

(1) All other ioensees shall make
reports to the Administrator of the
sppropriate NRC Reglonal Office listed
in Appendix D of this part

{b) Each licenses who makes & report
nnduunz-pl(a)dm-muouun
within 30 days after learning of the loss
or theft, make o in writing to the
U8 Nuclear tory Commission,
Document Cootrol Washington,
D.C. 20888, with 2 copy o the
appropriaie NRC Regional Office listed
in Appendix D of this part. The report
shall include the following informetion:

BF-55
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(1) A description of the licensed ms
terial involved, including kind. quant!
ty, chemical, and physical form;

(2) A description of the circum:
ftances under which the loss or theft
occurred;

(3) A statement of disposition or
probable disposition of the licensed
material involved:

(4) Radistion exposures to individ-

uals, circumstances under which the
exposures occurred, and the extent of
possible hazard (o persons in unres-
tricted a-eas.

(5) Actions which have been taker,
or will be taken, Lo recover the materi-
al ana

(6) Procedures or measures which
nave been or will be adopted to pre-
vent a recurrence of the loss or theft
of licensed material.

(¢) Subsequent to filing the written
report the licensee shall also report
any substantive additional informa-
tion on the loss or theft which be-
comes available to the licensee, within
30 days after he learns of such infor-
mation.

(d) Any report filed with the Com-
mission pursuant to this section shal
be 50 prepared that names of individ-
uals who may have received exposure
to radiation are stated in & separste
part of the report.

§ 20,403 Woticstions of Inckdents.

(a) Immediats notification. Eack
licenses shall immedietely report any
events involving byproduct, source. or
special nuclear material possessed by
the licenses thet may hove caused or
threaiens (o cause:

(1) Exposure of the whole body of
any irdividual to 28 rems or more of
radiation; exposurs of the skin of the
whole body of sny individual of 150
rems or more or radiation: or exposure
of the feet, ankies, hands or forearms
of any individual to 378 rems or more
»f radiation; or

(2) The relesse of radioactive materi-
al in concentrations which, if svernged
over & period of 24 hours, would
exceed 5,000 times the limits specified
for such meaterials in Appendix B,
Table II of this part, or

(3) A loss of one working week or
more of the operstion of any f{acilities
sffected. or

(4) Daznage to property in excess of
$200,000.

{b) Pwenty-four hour notification.
Each licenses shall within 2¢ hours of
discovery of the event, report any svent
involving licensed material possessed
by the licenses that may have ceused or
threstens 10 cause:

(1) Exposure of the whole body of,
any ind'vidual to 8 rems or more of ra.
distion: exposure of the skin of the
whole body of any individual w0 30
rerus or more of radiation: or exposure
of the feet, ankles, hands, or forearms
to 78 rems or more of radiation; or

(2! The relesse of radioactive materi-
al in concentrations which, If sversged
over a period of 24 hours, would
exceed 500 times the limita specified
for such materials in Appendix B,
Table II of this part; or

(3) A loss of one day or more of the
operation of any facilities affected: or

(1) Licensees that have an installxd
Emergency Notification System shall
make the reports required by
{a) and (b) of this section to the
Operstions Center in sccordence with
{ 50.72 of this chapter.

12) All other licensees shall make the
reports required by parsgraphs (s) and
(b) of this section by telephone to the
NRC Operstions Center * and by
telegram, mailgram. or facsimile to the
Administrator of the sppropriste NRC
Regional Office listed in Appendix D of
this part.

' Commercial mumber of the NRC
Operstions Center is (301 ) §51-0850.



§ 30.34 Terms and couxn of
licenses.

(a) Each license issued pursuant to the
regulations in this part and the regula-
tions in Parts 31-353mhall be subject to
all the provisions of the Act, now or
hereafter in effect, and to all valid rules
regulations and orders of the Com-
mission.

(b) No license issued or granted
pursuant to the reguiations in this part
and Parts 31-35 ¥nor any right under a
license shall be transferred, assigned or in
any manner disposed of, either volun-
tarily or involuntanly, direct' or
indirectly, through transfer of control of
any license to any person, unless the
Commission shall, after securing full
information, find that the transfer i1 in
accordance with the provisions of the Act
and shall give its consent in wnting.

{c) Each person licensed by the Com-
mission pursuant to the regulations in this
part and Parts 31-35%shall conne his
possession and use of the b . cduct
material to the locations - . yarposes
authorized in the license. Except as other<
wise provided in the license, a license
issued pursuant to the regulations in this
part and Parts 31-353®f this chapter shall
carry with it the right {0 receive, acquire,
own, and possess, byproduct material
Preparation for shipment and transport of
byproduct material shall be in accordance
with the provisions of Part 71 of this
chapter.

(d) Each license issued pursuant tc
the regulations in this part and Parts
31-3539%shall be deemed tc contain the
provisions set forth in section 183b.d.,
_inclusive, of the Act, whether or not
these provisions are expressly set forth in
the license.

(e) The Commission may incorporate,
in any license issued pursuant to the
regulations in this part and Parts 31-35.%
at the time of issuance, or thereafter by
wpropriate rule, regulation or order, such
additional requurements and .onditions
with respect to the licensee's receipt,
possession, use and transfer of byproduct
material as it desms appropriate or
necessary in order to:

(1) Promote the common defense and
securnity ;

(2) Protect health or
danger to life or property;

(3) Protect restricted data,

te minimize

(4) Require such reports md'tha
keeping of such records, and to provide
for such inspections of activities under
the Llcense as may be necessary or
appropriate to effectuate the purposes of
the Act and regulations thereunder.

(f) (Reserved)

(g) A licensee may prepare
technetium-98m radiopharmaceuticals
only with technetium-99m that contains
lees than 0.15 microcuries of
molybdenum-98 per millicurie of
technetium-29m. The licensee shail
perform tests and retain the records
required by § 35.204.

48 FR 22324

(h)(1) Each licensee shall notify the
appropriate NRC Regional
Admiristrator, m writing. immediately
following the filing of & voluntary or
involuntary petition for bankruptcy
under any Chapter of Title 11
(Bankruptcy) of the United States Code
by or against:

(1) The licensee;

(i1} An entity (as that term is deflined
in 11 U.S.C. 101(14)) controlling the
licensee or listing the license or licenses
&8 property of the estate; or

(iii) An afMiliate (as that term is
defined in 11 US.C. 101(2)) of the
licensee.

{2) This notification must indicate:
(1) The bankruptey court in which
the pe tition for bankruptcy was filed.

(ii) The date of the filing of the
petition.

§30.51 Records

(a) Each person who receives
byproduct material pursuant 1o a license
issued pursuant to the regulations io this
part and Parts 31 through 35 of this
chapter shall keep records showing the
receipt, transfer, and disposal of the
byproduct material as follows:

(1) The licensee shall retain each
recard of receipt of byproduct materiel
as long &s the materia! is possessed and
for three years following transfer or
disposal of the material.

(2) The licensee who transferred the
material shall retain esch record of
transfer for three years after sach
tranafer unless & specific requirement in
another part of the regulations in this
chapter dictstes otherwise.

(3) The licensee who disposed of the
material shall retain sach record of
disposel of byproduct materia! until the
Commission terminates sach license
that authorizes disposal of the material.

(b) The licensee shall retain each
record that is required by the
regulations in this part and Parts 31
through 35 of this chapter or by license

condition for the period specified by the
appropriate regulation or license
condition. If a mmt‘i,ou poﬂo: is not
otherwise specified by regulation or
license condition. the record must be
retained until the Commission
terminates each license that suthorizes
the activity that is subject to the
recordkeeping requirement.

(c){1) Records which must be
maintained pursuant to this past and
Parts 31 through 38 of this chapter may
be the or & reproduced copy or
microform if such reproduced cogy or
microform is duly suthenticated by
authorized personnel and the microform
is capable of producing & clesr and
legible cog after storage for the period
specified by Commission regulstions.
The record may also be stared in
electronic media with the capablity for

lete during ::..MM
comp req
retention period. Records such as letters,

82052 Inspections.

(a) Each licensee shall afford to the
Commission at all reasonable times op-
portunity Lo inspect byproduct materi-
al and the premises and [facilities
wherein byproduct material is used or
stored.

ib) Each licensee shall make availa-
ble to the Commission for inspection,
upon reasonsble notice records kept
by him pursuant to the regulations in
Lhis chapter.

§3053 Testa.

Each licensee shall perform, or
permit the Commission to perform.
such tests as the Commission deerns
appropriate or necessary for the ad-
ministration of the reguiations in this
part and Parts 31-35 and 39 of this
chapter, including tests of:

(a) Byproduct material.

(5) Pacilities wherein byproduct ma-
terial is utilized or stored.

(¢) Radistion detection and monitor-
ing instruments; and

(d) Other equipment and devices
used in connection with the utilization
or storage of byproduct material.
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#3061 Modification and revocation of li-
censes.

(8) The terms and conditions of each
license issued pursuant to the regula-
tions in this part and Parts 31 through
385 of this chapter shall be subject to
amendment, revision or modification
by reason of amendments to the Act,
or by reason of rules, regulstions and
orders issued in accordance with the
terms of the Act.

(b) Any license may be revoked, sus-
pended or modified. In whole or in
part, for any materisl false statement
in the application or any statement of
fact required under section 182 of the
Act, or because of conditions revesled
by such application or statement of
fact or any report, record or inspection
or other means which would warrant
the Commiasion to refuse to grant s 1i-
cense on an original application, or for
violstion of, or fallure to observe any
of the terms and provisions of the Act
or of any rule, regulation or order of
the Commission.

(¢) Except in cases of willfulness or
those in which the public heslth, in-
terest or safety requires otherwise, no
license shall be modified, suspended or
revoked ess. prior Lo the institution
of proc g3 therefor, facts or con-
duct which may warrant such action
shall have been called to the attention
of the licensee In writinrg and the Ili-
censee shall have been accorded an op-
portunity to demonstrate or achieve
compiiance with all lawful reguire-
ments.

§3062 Right to cause the withholding or
recell of byproduct material.

The Commission may cause the
withholding or recall of byproduct ma-
terial from any licensee who is not
equipped to observe or (ails Lo observe
such safety standards to protect
health as may be established by the
Commission, or who uses such materi-
als in violstion of law or regulation of
the Commission, or in 8 manner other
than as disclosed in the applization
therefor or approved by the Commis-
sion.

#3063 Vieclations.

An injunction or other court order
may be cbtained prohibiting anv viola-
tion of any provision of the Atomic
Energy Act of 1954, as amended, or
Title II of the Energy Recrganization
Act of 1874, or any regulation or order
issued thereunder. A court order may
be obtained for the payment of a civil

penalty imposed pursuant to.section
234 of the Act for viciation of section
53, 57, 62, 63, 81, 82, 101, 103, 104, 107,
or 109 of the Act. or section 206 of the
Energy Reorganization Act of 1974, or
any rule, regulation, or order issued
thereunder, or any term. condition, or
limitation of sny license issued there-
under, or for any viciation for which a
license may be revoked under section
1868 of the Act. Any person who will-
fully vioiates any provision of the Act
or any regulation or order issued
thereunder may be guilty of & crime
end, upon conviction, may be punished
by fine or imprisonment or both, as
provided by law
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ALABAMA 205242-5313

Bureau of Radiological Health
Environmental Health Admmstration
State Office Buslding. Room 114
Montgomery, AL 53!30

ARIZONA 602/255-4845
Arzona Radiation Regulatory Agency

4814 South 4h St
Phoenix, AZ RS040

ARKANSAS S01/661-2142

Div. Rad. Control & Emergency Mgmt.

Arkansas Department of Health
4815 West Markham Slot 30
Littie Rock, AR 72205-3867

CALIFORNIA 916/445-0931

State Department of Health
714 P St. Room 498
Sacramento, CA 95814

COLORADO 303/331-8480

Radiation Control Division
Colorado Dept. of Health
4210 East 11th Ave.
Denver, CO 80220

FLORIDA 904/487-1004

Office of Radiation Control (HSERM)
lkrt. of Health & Rehab. Services
1317 Winewood Bivd.

Tallahasee, FL  32399-0700

GEQRGIA 404/894-7610

Radiological Healih Section

riment of Human Resources
878 Peachtree St. NE Suste 600
Atlanta, GA 30309

ILLINOQIS 217/785-9900

Department of Nuclear Safet
Division of Nuclear Matr'-!:
1035 Quter Park Dr.
Springficld, 1L 62704

IOWA 515/7281-3478

Bureau of Radiological Health
Dept. of Publx Health

Lucas State Office Building
Des Moines, 1A 50319

KANSAS 913/862-9360

Bareau of Air Quality and
Radiation Contr
. of Health & Environment
Buildmg 740, Forbes Field
Topeka, KS 66620

KENTUCKY 502/564-3700

Radiation Control Section
. of Health Services

275 East Mam St

Frankfort, KY 40621

LOUISIANA 504/925-4518

Radiation Protection Division
PO. Box 146%0
Baton Rouge, LA 7T0898-46%0

MARYLAND 201/631-3300

riment of Environment
Radiological Health Program
2500 Bmeu'nbl‘l?may
Baltimore, M 1224

MISSISSIPPI 601/354-6657

Division of Radiological Heaith
PO Box 1700
Jackson, MS 139205

NEBRASKA 402/471-2168
Diviston of Radnl?u ical Health
State Department of Health
301 Centennial Mall South

PO. Box 95007
Lincoln, NE 68509

AGREEMENT STATES

NEVADA 7028855394

Radiological Health Section
Consumer Health Protection Services
Room 103 Kinkead Bidg.

Capitol Complex

Carson City, NV 89710

NEW HAMPSHIRE 603/271-4588

N H. Div. of Public Health Services
Bureau of Radiological Health
Health and Weifare Building

6 Hazen Drive

Concord, NH 03301-6527

NEW MEXICO 505/827-2948
Radiation Licensing & Registration Sec.
Community Services BureawEID

PO Box
Santa Fe, NM 875040968

NEW YORK 718/797-7641

Division of Safety & Health
1 Mamn St
Brooklyn, NY 11201

NORTH CAROLINA 919/571-4141

Division of Radiation Protection

NC. . of Environment, Heaith
and Natural Resources

PO Box 27687
Raleigh, NC  27611-7687

NORTH DAKOTA 701/224-2348

Div. of Environmental Engneening
Radiologicai Health

1200 m“i Ave. Program
Bismarck, ND 58501

OREGON 503/229-5797

Radiation Control Section

. of Human Resources
1400 South West Fifth Ave.
Portland, OR 97201

RHODE ISLAND 401277-2438

Division of Occupational Health
& Radiation Control

R.1 Department of Heaith

75 Davss St

Providence, RI (02908

SQUTH CAROLINA 803/734-4700

Bureau of Radiological Health
State Dept. of Health
& Environmental Controi

2600 Bull St.

Columbua, SC 29201 '.
TENNESSEE 615/741-7812

Division of Radiological Health

Tean. Dept. of th & Environment
150 Ninth Ave North
Nashville, TN 37219-5404

TEXAS 5128157000

Bureau of Radiation Control
Texas Dept. of Health

1100 West 49th St.

Austin, TX 78756-3189

UTAH 801/533-6734

Bureau of Radiation Control

State . of Health

298 North, 1460 West "
P.Q. Box 167000700

Salt Lake City, UT 84116

206/753-3459
1ation Control Section
. of Sociai & Health Services
Mai Stop LF-13
Airdustnal Park
Olympia, WA 98504
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ABB

ASEA BROWN BOVERI 650 Ackerman Road Gauge

Columbus, Ohio 43202 '
nstallation
ABB Process Automation Inc. surv ey o
Company
Address
Devics | Devies Source " teotope Quanty: . =
Model | SeaiNo: | SeaiNo. | 0 mC

Gauge (Bldg . Process

Location: Ling, elc )

Type of Installation

{Initial, reinstallation, source change, etc )

1. The radiation field at 12 inches from the gauge or process bounds at locations which might be occupied by personnel
while the gauge is measuring has been determined 1o be mR/hr. The maximum distance at any time to
mR/hr is feet; no continuously occupied work station should be established within this

distance

2. Licensing of this unit is under one of the following categories. Additional instructions appearing on the gauge label are
applicable. Consult your ABB Process Automation representative for further licensing information

D You are a General Licensee of the United States Nuclear Regulatory Commission and a copy of your General
License (10 CFR 31, Sec. 31.5) is attached. This is your license and no further communication with the USNRC is
required. However, your state may have suppiemental regulations which require notification and/or registration.

E You are a General Licensee of an Agreement State, ie., your state has licensing jurisdiction over radicactive
material rather than the USNRC. Your state regulations are similar to the attached USNRC excerpts. The actual
regulations can be obtained from the office address shown on the last page of the attached form. Your state may
have additional requirements for notification and/or registration.

™ You are a Specific Licensee of the USNRC or of an Agreement State. Receipt, possession, use and transfer of
this device are governed by the conditions of your license number

3. If this gauge contains a shutter mechanism and indicators, they have been checked for proper operation. The
radioactive source has been leak tested, if applicable. A report on that test will follow. You will be notified by our
Service Department of the date on which the next leak test or shutter check should be performed to satisfy the
requirements of the applicable regulations or of your license.

4. IT IS A REQUIREMENT OF THE REGULATIONS THAT THIS DOCUMENT AND ANY OTHERS PERTAINING TO THE
RECEIPT, TESTING, OR MOVEMENT OF THE RADIOACTIVE MATERIAL BE RETAINED WE RECOMMEND THAT
A FILE BE SET UP IMMEDIATELY FOR RETAINING ALL PERTINENT PAPERS, AND A SINGLE INDIVIDUAL BE
DESIGNATED AS RESPONSIBLE FOR THE ADMINISTRATIVE CONTROL OF THIS UNIT

ABB Process Automation Inc.
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APPLICATION FOR RADIATION SAFETY EVALUATION
AND REGISTRATION OF DEVICE

1.0 SUMMARY DATA
Date: July 23, 1991

Applicant: ABB Process Automation, Inc.
650 Ackerman Road
P.O. Box 02248
Columbus, OChio 43202-1502

Type: Manufacturer and distributor

Contact: Mr. Donald C. Stephens
Radiation Safety Officer, and
Supervisor of Radiological Operations
Phone: (614)261-2000 (X2337)

or

Mr. John R. Dukes, Manager
Nucleonics and Radiological Operations
Phone: (614)261-2000 (X2448)

Devi.e Type: Beta or gamma transmission gauge

Model: "TG" Series (Transmission Gauges)
Other Companies Involved: None

Radioactive Sources Model Designations:

AccuRay & supplier models S-11, S-16, S~18, S$-20, CLC.D1
Radionuclides and Maximum Activity

Promethium=-147 1000 millicuries (8-20)

Krypton-85 1500 millicuries (S-11)

Strontium=-90 800 millicuries (S-18)

Curium-244 1000 millicuries (CLC.D1)

Americium-241 5000 millicuries (S~16)

Leak-Test Frequency: 6 months (Not required for Kr-85)
Principle Use Codes: (D) & (E) Gamma & Beta Gauges

o

7/23/91

Devices are for distribution to users operating under either Specific |

Licenses or General Licenses.
Custom Device: No
Custom User: Not Applicable



2.0 BSUMMARY DESCRIPTION (see drawing DC-128703-001, Appendix A)

This device is a nucleonic-based measurement sensor designed to gauge
physical characteristics of processed materials such as the thickness,
density, weight per unit area, weight per unit length, or composition
of the measured materials. It generally consists of two heads or
housings with a sealed radicisotope source in one housing and a
radiation detector in the other housing. When measuring, the source and
detector heads are mounted in a fixed geometrical relationship so that
the emitted radiation beam passes through the measured material located
between the two housings. These heads may be moved simultaneously over
the measured material, maintaining precisely their geometrical
relationship, or they may remain stationary as the material is being
measured. As a special case, the source and detector housings may be
combined inte a single unit with the process to be measured passing
through an opening in the housing located between the radiation source
and the detector.

The device is to be installed at a fixed location. It may be
incorporated directly into the user's manufacturing process machinery
or it may be secured onto a frame or a scanner which is incorporated
into the process machinery. It may also be mounted off the process line
in a laboratory or similar location where it might be used to measure
batch samples.

The dimensions and the materials of construction for the device vary
depending upon the application, the amount of electronics and other
hardware incorporated into the sensor package, and where and how the
sensor heads are mounted for use. Dimensions for each of the two
housings range from approximately 10x10x20 cm (4"x4"x8") to 25x25x50 cm
(10"x10"x20"). The measuring gap between the heads may vary from 0.5
cm (1/4") to 10 cm (4") for beta radiation gauges and up to 50 cm (20")
for collimated beam gamma gauges. When the two housings are combined
into a single unit the dimensions of the head range from 9.2x14.9%x19.7
cm (3.6"x5.9"x7.7") to 9.2x16.6x23.3 cm (3.6"x6.6"x9.2") and the process
pass~-through aperture is 2.5 cm or smaller.

From a health pbysics standpoint, the detector head serves as the
primary barrier and provides shielding for the radiation measuring beam
when the device is in the ")N" conditioen.

The source head assembly portion of the device is composed of four basic
parts -- source, shielding, ON-OFF mechanism, and housing. The sealed
source is secured into a source holder which provides primary shielding,
except for the measuring beam. The source holder is attached, or
integral, to the ON~OFF mechanism that provides for interruption of the
measuring beam when the gauge is not in the measuring mode. The source,
source holder, and ON-OFF mechanism are designed to remain together as
an assembly and protect the source under accident conditions. This
subassembly in AccuRay products is designed and fabricated to stay
intact and protect the source under U.L. standard four hour fire test
conditions (2000°F / 1093°C in 4 hours) wherever non-gaseous sources are
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involved. The source housing provides an additional protected environ-
ment for the source, source holder, and ON-OFF mechanism and is lockable
to prevent unauthorized access to the radiocactive material. Secondary
shielding is associated with the source housing as required for the
radionuclide and activity involved.

All structural materials involved with retaining the source, source
holder, and ON-OFF mechanism, as well as the source housing consist of
high strength materials appropriate for the intended environments and
having melting points above 1000°F/538°C such as titanium, steel,
stainless steel, sintered tungsten, and aluminum. These materials may
additionally be plated, coated, anodized or otherwise treated for added
corrosion resistance and surface hardness. Methods of assembly and
attachment include welding, bolting, and other high strength mechanical
fasteners appropriate for the application and materials involved. These
devices are often mounted in combination with one or more other
nucleonic or non-nucleonic device to form a larger assembly of measuring
devices which monitor more parameters of the measured material.

The source desions listed unde: Summary Data above and their ANSI N542
sealed source classifications are described in separate registrations.
The source holder is a steel or tungsten alloy assembly which is secured
with steel bolts. Dimensions for the source holder vary with the model
of the source capsule, the radionuclide and activity, and the particular
ON-OFF mechanism design to which it is attached. Lead filling is

employed for additional shielding in some designs but the lead is never
a structural element.

Different on-off mechanism designs are used in the device. All of the
designs are either electrically or pneumatically operated and have a
spring return so they are fail-safe if power is lost or intentionally
removed. Either linear-action or rotory-action mechanisms may be
employed to accomplish the "“ON" or "OFF" condition. One or more
electrical switches are operated directly by the moving mechanism parts
to energize visual on-off indicators. The "CLOSED" indication is
actuated only when the source is fully shielded. At all other times
"OPEN" is indicated. On-off indicators are mounted near the device so
they are visible to anyvone working in the immediate vicinity. Other
on-off indicators may be located throughout the associated signal
processing, measurement, and control system (e.g. lights at the end of
a frame or scanner, lights or video displays at operator monitoring and
control stations, etc.).

External radiation levels depend upon the radioisotope and activity of
the source, the dimensions of the device, the measuring gap, and
shielding provided by the device, its mounting, and its surrounding
mechanical environment. These are configured so that with the ON-OFF
mechanism in the closed position, radiation levels measured external to
the device do not exceed 200 uSv/hr and typically are less than 50
uSv/hr. The maximum intensity measured in the measuring gap with the
source "OFF" is 500 uSv/hr. Radiaticon profiles using the maximum
activity of each nuclide to be used are included in Appendix D and
represent worst-case conditions. Typically, external radiation levels
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will be less than illustrated because of added shielding, shielding and
distance provided by adjacent sensors, other mechanical modules, the
mounting assembly, and shrouds and covers.

An isometric projection sketch of the device showing the housings,
source, source holder, and ON-OFF mechanism combinations and other
safety information is attached in Appendix A (drawing DC-C-128703).
(Brochures with drawings and photographs of typical assemblies, frames,
and scanners which might incorporate the devices are attached to the
cover letter -- they are not part of this application).

3.0 DETAILS OF CONSTRUCTION AND USE

3.1 conditions of Use

The device is used in a wide range of environmental conditions and
hostile environments. Typical environments are those associated with
measurement and control applications such as paper machines, metals
rolling mills, plastics extrusion lines, fiberglass matt lines, tire
fabric calendaring, and cigarette making machines. Each device is
designed and constructed to withstand the temperature ranges, shoc , and
corrosive conditions that it is likely to be subjected to under normal
circumstances of use as well as likely industrial accidents.

The device is typically an integral part of a much larger industrial
measurement, control, and information system that monitors physical
parameters of the materials being produced throughout the process and
automatically controls the manufacturing process. It may be mounted
inside the process machinery where it is not accessible, except when the
line is shut down for maintenance. It may be mounted on a frame or
scanner which is permanently installed into the process line and the
device may then scan back and forth across the width of the process.
The device might also be installed in a laboratory environment where it
is used under ideal environmental conditions to measure batch samples.
The proximity to personnel varies widely. Shielding, mounting
assemblies, barriers, and controls are provided with each system to
assure that radiation safety requirements are met and maintained. The
expected useful life of the device is about 10 years. Through good
maintenance programs, many devices are in continual use for much longer
periods of time.

3.2 Details of Construction

Generaj Design Criterija: The devices are designed and the materials
selected to provide assurance that:

- I The source housing will not melt at temperatures less than
1000°F (538°C) and that it meets the requirements for a Type A
shipping container, as specified in 49CFR173.398(b).
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2 The assembly of the sealed source, source holder, and ON-OFF
mechanism will remain intact under industrial fire conditions
represented by the Underwriters Laboratories' standard four hour
fire (2000°F/1093°C). (The assembly is not expected to be
operational after such test conditions.)

3. The ON-OFF mechanism will withstand 200,000 cycles of normal
operation.

4. The sealed source, source holder, ON-OFF mechanism, and the
source housing resist failure due to mechanical vibration,
shock, and corrosive effects of the environment in which it is
to function.

Specific Design Information: Annotated drawings are attached in
Appendix B for each of the unit designs in this series. The basic
details of construction are further described below.

TG-1 Unit Description - see drawings DC-C-128679~000 and
DC-C~126254~000 (TG-1 includes previous devise iodels 0-7, U-7, and
U-7D)

* Source models/max activity:

$-11 / 37 GBg (1000 mCi) Kr-85
S-16 / 185 GBg (5000 mCi) Am-241
§~18 / 2.6 GBg (70 mCi) Sr-90
§-20 / 37 GBg (1000 mCi) Pm-147
CLC.D1 / 37 GBg (1000 mCi) Cm-244

* The sealed source is protected from abuse by the source holder
(DC~-126254), scurce holder adaptor (5), failsafe shutter (4), and
source housing (1) (2)(3) assembly.

* The source/source holder/source holder adaptor/ shutter/source
housing assembly provides the primary shielding to control the
hazard from direct and scattered radiation when the shutter is
closed (OFF). The detector housing, positioned opposite the source
housing, provides the primary shielding for the measuring beam when
the shutter is open (ON). Warning labels also indicate "Do not
continuously occupy the area within (distance) of this device"
-- the distance corresponding to 2.5 uSv/hr (0.25 mr/hr) for G.L.
distributions or 6 uSv/hr (0.6 mr/hr) for S.L. distributions.

* Key locks securing both source housing side covers discourage
unauthorized access to the sealed source.

* The measuring gap between the source housing and detector housing
varies from 0.5 cm (1/4") to 10 cm (4") for beta emitting sealed
sources (S-11, S-18, S- 20) and up to 50 cm (20") for gamma and
bremsstrahlung sources (S-16, S-18, CLC.D1). The radiation
measuring beam is typically inaccessible to personnel during use
due to the presence of the measured material in the gap and the




hazards associated with the industrial process. ON-OFF indicators
are visible to indicate the shutter position. Through various
process and system interlocks, the shutter is normally closed when
the device is not intentiocnally making measurements.

The radioactive source is exposed only when the linear drive
shutter blade (4) is opened (ON) to permit measurements. Otherwvise
the shutter is closed. This blade may be driven by either an
electric or a pneumatic actuator which operates against a
mechanical spring that otherwise holds the shutter blade closed
(OFF). The failsafe shutter closes automatically when power is
removed for any reazon.

An electrical switch which is couzled directly to the moving
shutter parts actuates ON-OFF indicators in the associated
measurement and control system. The indicators signal "OFF" (or
Closed) when the shutter blade is fully closed. They indicate "ON"
(or Open) when the shutter blade is not fully closed.

TG~2 Unit Description -—— see drawings DC-C-128696-001 and
DC-C-126254-000 (TG-2 includes previous device models M~3, M-3D, U-6,
U-6D, U-8, U=-8D)

* Source models/max activity:

5-~16 / 185 GBg (5000 mCi) Am=-241

§-18 / 11.1 GBg (300 mCi) Sr-90

§-18 / 29.6 GBg (800 mCi) Sr-90 (Bremsstrahlung)
CLC.D1 / 37 GBg (1000 mCi) Cm=-244

The sealed source is protected from abuse by the source holder
(DC-126254), failsafe shutter (7)(8)(9), and source housing
(1) (2)(3)(4)(5) (6) assembly.

The source/source holder/shutter/source housing assembly provides
the primary shielding to control the hazard from direct and
scattered radiation when the shutter is closed (OFF). The detector
housing, positioned opposite the source housing, provides the
primary shielding for the measuring beam when the shutter is open
(ON) . Warning labels also indicate "Do not continuously occupy the
area within (distance) of this device" -~ the distance
corresponding to 2.5 uSv/hr (0.25 mr/hr) for G.L. distributions or
6 usv/hr (0.6 mr/hr) for S.L. distributions.

Key locks securing the source housing side covers (or bottom cover)
discourage unauthorized access to the sealed source.

The measuring gap between the source housing and detector housing
varies from 0.5 cm (1/4") to 10 cm (4") for beta emitting sealed
sources (5-18) and up to 50 cm (20") for gamma and bremsstrahlung
sources (S-16, §-18, CLC.Dl1). The radiation measuring beam is
typically inaccessible to personnel during use due to the presence
of the measured material in the gap and the hazards associated with



the industrial process. ON-OFF indicators are visible to indicate
the shutter position. Through various process and system inter-
locks, the shutter is normally closed when the device is not
intentionally making measurements.

The radioactive source is exposed only when the linear drive
shutter blade (7) is opened (ON) to permit measurements. Otherwise
the shutter is closed. This blade may be driven by either an
electric or a pneumatic actuator which operates against a
mechanical spring that otherwise holds the shutter blade closed
(OFF). The failsafe shutter closes automatically when power is
removed for any reason.

An electrical switch which is coupled directly to the moving
shutter parts actuates ON-OFF indicators in the associated
measurement and control system. The indicators signal "“OFF" (or
Closed) when the shutter blade is fully closed. They indicate "ON"
(or Open) when the shutter blade is not fully closed.

TG-3 Unit Description - see drawings DC-C-128702-001 and
DC-C~126254~000 (TG-3 covers previous device model 0-2)

* Source models/max activity:

$§-11 / 55.5 GBg (1500 mCi) Kr-85
§-18 / 2.6 GBg (70 mCi) Sr-90
§-20 / 37 GBg (1000 mCi) Pm-147

The sealed source is protected from abuse by the source holder
(DC-126254), failsafe shutter (4)(5), and source housing (1) (2)(3)
assembly.

The source/source holder/shutter/source housing assembly provides
the primary shielding to control the hazard from direct and
scattered radiation when the shutter is closed (OFF). The detector
housing, positioned opposite the source housing, provides the
primary shielding for the measuring beam when the shutter is open
(ON) . Warning labels alsc indicate "Do not continuously occupy the
area within (distance) of this device" =-- the distance
corresponding to 2.5 uSv/hr (0.25 mr/hr) for G.L. distributions or
6 usv/hr (0.6 mr/hr) for S.L. distributions.

Key lock securing the source housing bottom cover discourages
unauthorized access to the sealed source.

The measuring gap between the source housing and detector housing
varies from 0.5 cm (1/4") to 10 cm (4") for the beta emitting
sealed sources (S8~11, S§-18, $-20). The radiation measuring beam
is typically inaccessible to personnel during use due to the
presence of the measured material in the gap and the hazards
associated with the industrial process. ON-OFF indicators are
visible to indicate the shutter position. Through varicus process
and system interlocks, the shutter is normally closed when the
device is not intentionally making measurements.
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* The radicactive source is exposed only when the linear drive
shutter blade (4) is opened (ON) to permit measurements. Otherwise
the shutter is closed. This blade may be driven by either an
electric or a pneumatic actue‘nr which operates against a
mechanical spring that otherwise .i0lds the shutter blade closed
(OFF). The failsafe shutter closes automatically when power is
removed for any reason.

* An electrical switch which is coupled directly to the moving
shutter parts actuates ON-OFF indicators in the associated
measurement and contrecl system. The indicators signal "OFF" (or
Closed) when the shutter blade is fully closed. They indicate "ON"
(or Open) when the shutter blade is not fully closed.

TG-4 Unit Description - see drawings DC-C-128698~001 and
DC-C-128711-001 (TG~4 is new)

* Source models/max activity:
§-11 / 37 GBg (1000 mCi) Kr-85
S~16 / 185 GBq (5000 mCi) Am=-241
S-18 / 2.6 GBg (70 mCi) Sr=-90
§-20 / 37 GBg (1000 mCi) Pm-147
CLC.D1 / 37 GBg (1000 mCi) Cm-244

* The sealed source is protected from abuse by the source holder
(DC~128711), failsafe source positioning mechanism (3) (4)(5), and
source housing (1) (2) assembly.

* The source/source holder/source positioning mechanism/source
housing assembly provides the primary shielding to control the
hazard from direct and scattered radiation when the source
positioning mechanism is OFF (closed). The detector housing,
pesitioned opposite the source housing, provides the primary
shielding for the measuring beam when the source positioning
mechanism is ON (open). Warning labels also indicate "Do not
continuously occupy the area within (distance) of this device" --
tae distance corresponding to 2.5 uSv/hr (0.25 mr/hr) for G.L.
distributions or 6 uSv/hr (0.6 mr/hr) for S.L. distributions.

* A key lock securing the top plate to the source housing enclosure
discourages unauthorized access to the sealed source.

* The measuring gap between the source housing and detector housing
varies from 0.5 cm (1/4") to 10 cm (4") for the beta emitting
sealed sources (S-11, S-18, S-20) and up to 50 cm (20") for gamma
and bremsstrahlung sources (S8~-16, S-18, CLC.D1). The radiation
measuring beam is typically inaccessible to personnel during use
due to the presence of the measured material in the gap and the
hazards associated with the industrial process. ON-OFF indicators
are visible to indicate the shutter position. Through various
process and system interlocks, the shutter is normally closed when
the device is not intentionally making measurements.

Ty



* The radioactive source is exposed only when the rotary source
positioning mechanism (3)(4)(5) is opened (ON) to permit
measurements. Otherwise the source is in the closed position.
This rotating source positioning mechanism may be driven by either
an electric or a pneumatic actuator which operates against a
mechanical spring that otherwise holds the source closed (OFF). The
failsafe mechanism closes automatically when power is removed for
any reason.

* An electrical switch which is coupled directly to the moving source
positioning mechanism parts actuates ON-OFF indicators in the
associated measurement and control system. The indicators signal
"OFF" (or Closed) when the source is fully shielded. They indicate
"ON" (or Open) when the source is not fully shielded.

TG-5 Unit Description --- See drawing DC-A-128726-001

(TG~5 covers previous device model C-7)

* Source Model/Max Activity:
$-18 / 3.7 GBg (100 mCi) Sr=-90

* This is a special case of the Transmission Gauge (TG) Series
wherein the source housing and detector housing are combined into
a single outer housing (1).

* The sealed source is protected from abuse by the base plate (2),
shutter mechanism (3) (5), center block (4), and cover housing (1).

* The source/shutter/center block/base plate/cover assembly provides
the radiation shielding to control the hazard from direct and
scattered radiation.

* A key lock secures the cover in place sc the unit cannot be
disassembled thereby discouraging unauthorized access to the sealed
source or removal from its installed location. The unit is mounted
directly on an industrial production machine by fasteners
(stanchions) which are only accessible when the locked cover is
removed.

* The measuring gap consists of a tubular hole through the center
block which guides the material to be measured and defines the
passline. The dimensions of this opening vary, depending upon
application, but will not exceed 2 c¢cm diameter. The radiation
measuring beam is inaccessible to personnel during use due the
small passtube and the presence of the measured material. ON-OFF
indicators are visible to indicate the shutter position. Through
various process and system interlocks, the shutter is normally
closed when the device is not intentionally making measurements.

* The radioactive source is exposed only when the linear drive
shutter blade is opened (ON) to permit measurements. Otherwise the



5 e The shutter blade 1is driven by an electric
}ﬁ!att‘ against a mechanical %prlvq that otherwise
blade closed (OFF). The failsafe shutter closes
power 1is removed for any reason.
switch which 1s coupled directly to the moving
qctxlatrc the ON-OFF 1indicators in the cover of the
lsing. The green OFF indicator is illuminated when the shutter
lade is fully closed. The red ON indicator is illuminated when the
shutter blade is nc ully closed.

Labeling

of some of he "Radiological Caution" and "Regulatory

tions" labels are attached in Appendix C. As indicated in the

drawings, these labels are attached to the source holder and to

source housing. In addition, the sealed source 1is engraved or

2d type and amount of radicactive material, date of
and a unique serial number.

tegulatory Conditions" label and the “fudt' iioactive Material™
with model, gquantity and isotope, date of n sure, test interval,

wumber, and distance specification are alsc ixed ﬁo the outer
carriage, frame, cr mounting assembly ¢ aining the device for

distributed to General Licensees so hat they are clearly
Iible after the system is installed. (Only the caution label is used
systems distributed to Specific Licensees.)

labels are abricated 1in several forms and made from different
] ] are designec ) be highly durable. However, the
the gauging systems operate are often dirty and

1s determined during the periodic

ections performed by ABB field

d as required. Appropriate

sale to customers who make

*ted models of the ON-~OFF mechanisms with their source holders
hed have 2en tested for conformance with the Jgeneral design
ria listed above by the Company and obs ermod by Dr Peter E. Korda
lorda and Assoclates, Ltd. Columbus, Ohio as follows:

’ “o ,

mechanisms and the D OF indicateor switches
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In addition, other models of complete source housing assemblies have
been tested by Underwriters Laboratories for the U.S. Atomic Energy
Commission under Contract No. AT-(40-1)-3610.

The results of these exhaustive tests confirm that the design criteria
are met in AccuRay devices. Engineering analysis and extrapolation
based upon these tests and engineering data are used whenever new
designs or modifications in designs are made. Every ON-OFF mechanism
design is subjected to the 200,000 cycles of operation testing. We also
have effective field experience feedback on the performance of all of
the radiological features through our warranty replacement program and
the periodic leak test/radiological inspection program.

These tests and the resulting device performance far exceed the
conditions of use to which the devices are likely to be subjected.

3.5 Quality Control

These devices are distributed by ABB Process Automation, Inc. under
authority of USNRC License No. 34-00255-06G. Quality control and
assurance programs approved in that license apply.

3.6 Radiation Profiles

Isodistance radiation patterns are attached in Appendix D for each of
the device designs in this series, using the maximum activity of each
nuclide expected to be used in the device. These patterns were prepared
using the procedure specified in ANSI N538, "Classification of
Industrial Ionizing Radiation Gauging Devices", Section 7.3. The
instruments used are covered in our USNRC licenses and are identified
on the individual patterns.

Typically, external radiation levels accessible to operating personnel
will be much less than illustrated by these patterns because lower
activity sources may be used and the device is often incorporated into
a larger assembly. Additional shielding and barriers are provided by
adjacent sensors, other mechanical modules, the mounting assembly, added
shielding, shrouds, and covers. (Also, see Section 2.0, regarding
radiation levels with the shutter closed, and Section 3.7 for
installation radiation specifications).

3.7 1nstallation

The measurement, control, and information systems containing these
devices are typically installed at the user's site by ABB Process
Automation. Our internal installation specifications require that
radiation fields do not exceed 50 uSv/hr (5 mR/hr) beta-gamma 30 cm
(12") beyond the bounds cof the process equipment at locations which
might be expected to be occupied by personnel when the gauge is
measuring (shutter open). Device placement, natural barriers,
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constructed barriers, automatic interlock systems or a combination of
these may be utilized to meet the radiation limitations if required.
Labels on the device, or the assembly containing the device, specify the
distance to 2.5 uSv/hr (0.25 mR/hr) for G.L. devices or 6 uSv/hr (0.6
mR/hr) for S.L. devices when the ON-OFF mechanism is ON. These labels
state: "Do not continuously occupy the area within (distance) of this
device". A complete radiation survey is conducted, documented, and
reviewed with the customer at each installation to assure specifications
are met.

3.8 Radiological Safety Instructions

Radiological safety instructions are presented to the users of these
devices in a number of different forms. Documentation includes the
"AccuRay Systems Radiation Safety Manual", part number
BC-5-8-019406-001, which is attached in Appendix E to this application.
Radiological safety information and specific precautions are also
contained in the other numerous manuals and documents which accompany
the system where it would be logical to find such information.

As indicated in a previous section above, labels contain specific
radiological information and warnings. Other documents accompanying the
device which are listed in the next section below also provide
radiological safety instructions.

All of these items are reviewed with the user in on-site training as
part of the installation process. Training may be refreshed and
reinforced during the periodic inspections and leak testing performed
by our field service engineers. Additional training and refresher
courses are available to the user upon request.

3.9 Documentation Accompanying the Device

In addition to the radiological safety instructions discussed in Section
3.8, samples of other radiation-safety-related documentation supplied
with the device are attached in Appendix F as follows:

* Form BF-55, "Licensing of Radioactive Material, The General
License"

* Form BF-700, "Gauge Installation Survey"
* Form BF-298, "Radiological Inspection Report™

These provide the user with licensing information, gauge installation
survey results, and a certificate for the most recent leak test and
safety features inspection. We also supply a copy of the "special form"
certificate for sources that would not meet "Type A" requirements in
normal form; and a copy of the documentation of the tests on the source
shipping package demonstrating that it meets the requirements of a DOT
Specification 7A package.



@
L L

- 13 -

3.10 Servicing

Complete applications and engineering services are offered to all
customers. Support is available 24 hours a day, 365 days a year through
the ABB field service organization and the Corporate Radiological
Emergency Committee. Clients have access to these services through a
wide range of arrangements: dedicated ABB resident engineers working
in their facility; regional field engineers and specialists who are
on-call; and the Corporate continuously monitored telephone response
lines. The  full line of radiological services includes:
pre-installation surveys; device installation; radiation survey at time
of installation; maintenance and repair; periodic inspection and leak
testing; source installation and replacement, temporary source storage
and source disposal; relocation; training of operators and staff;
emergency response; and radiological consulting.

3.11 Leak Testing

In accordance with USNRC requirements, the device is to be tested for
possible leakage of radioactive material at intervals not to exceed 6
months. For devices that contain only gaseous sources (e.g. Kr-85) no
leak test is required, but an annual shutter function test and safety
features review needs to be performed.

3.12 Safety Analysis

The TG-series of devices are designed for General License distribution
for use in industrial applications where they may be exposed to hostile
environments. The radiation safety aspects follow or exceed the
guidelines set by consensus standards: ANSI N538, "Classification of
Industrial Ionizing Radiation Gauging Devices"; ANSI N542 and ISO 2919,
"Sealed Radioactive Sources, Classification"; 1SO 7205, "Radionuclide
Gauges =-- Gauges Designed for Permanent Installation"; and other
guidelines. Safety analyses and many years of experience verify that
the devices meet or exceed the requirements of 10CFR32.51(a)(2) whereby
the designs provide reasonable assurance that:

(i) the devices can be safely operated by persons not having
training in radiological protection:;

(ii) wunder ordinary conditions of handling, storage and use of the
devices, the byproduct material contained in a device will not
be released or inadvertently removed from the device, and that
it is unlikely that any person will receive in any period of cne
calendar quarter a dose in excess of 10 percent of the limits
specified in the table in 10CFR20.101(a); and

(iii) wunder accident conditions (such as fire and explosion)
associated with handling, storage and use of the devices, it is
unlikely that any person would receive an external radiation
dose or dose commitment in excess of the dose to the appropriate
organ as specified in Column IV of the table in 10CFR32.24.



APPENDIX A

ISOMETRIC PROJECTION OF TG-SERIES DEVICES
(Reference Section 2.0)

This drawing has been reduced from "D" size to "A" size to meet
Regulatory Guide 10.10 style.

Contents:

A-1 Cover page
A-2 Drawing DC-D-128703~001, TG Series, Transmission Gauging Devices
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APPENDIX B

ANNOTATED DRAWINGS FOR SPECIFIC DEVICES
(Reference Section 3.2)

All drawings have been reduced from "C" size to "A" size to meet
Regulatory Guide 10.10 style.

Contents:

B-1 Cover page

B-2 TG-1 drawing, DC-C-128679-000, sheet 1 of 2
B-3 TG-1 drawing, DC~C~-128679-000, sheet 2 of 2
B-4 TG-2 drawing, DC-C-128696-001, sheet 1 of 2
B-5 TG-2 drawing, DC~C-128696-001, sheet 2 of 2
B-6 TG~3 drawing, DC-C-128702-001, sheet 1 of 2
B-7 TG-3 drawing, DC-C-128702-001, sheet 2 of 2
B-8 TG-4 drawing, DC-C-128698-001, sheet 1 of 2
B-9 TG-4 drawing, DC-C~128698-001, sheet 2 of 2
B-10 TG-5 drawing, DC-C-~128726-001, sheet 1 of 2
B~11 TG-5 drawing, DC-C-128726-001, sheet 2 of 2
B-12 Scurce holder drawing, DC-C~126254~000, sheet 1 of 2

B~13 Source holder drawing, DC-C-126254-000, sheet 2 of 2
B-14 Source holder drawing, DC-C-128711-001, sheet 1 of 2
B-15 Source holder drawing, DC-C-128711-001, sheet 2 of 2
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