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Exp. Date: 19940131
Fee Comments: SER/NO WASTE 9/80 MEM
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A. REGION

1. APPLICATION ATTACHED
Applicant /Licensce: ABB PROCESS AUTOMATION, INC.
Received Date: 910729

i Docket No: 3005610 t

/ Control No. 321199
'

License No. 34-00255-03
Action Type: Amendment
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__.
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3. COMMENTS
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'#2July 23, 1991

Mr. Steven L. Baggett, Section Chief |
U.S. Nuclear Regulatory Commission b b, g pf) ;

Division of Industrial and Medical Nuclear Safety '

o 3o - 056//Washington, D.C. 20555
1

|

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 consolidating models to
conform to Regulatory Guide 10.10, in accordance with our
meeting November 14, 1990 in Columbus, Ohio 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 simplify 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 sources,
we have decided it is best to change the model identification
nomenclature and resubmit current information in accordance with the
format of Regulatory Guide 10.10. We have defined two new device
series -- "TG" for the transmission gauges and "BG" for the
backscatter 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

registration /re-reg [,istration- {C n & ' i ! ~ r q
separate from the application and are
not intended to be_part of it.

g | w w ,; , . ,3
1 -

[ BB Proce_ss Automation[, & h ' My h
'7~~~pg' o 0 jy} |--

i .u,w

650 Acke man Road hone "
'

Telex Telefax
P O Bom 0?650 | i 246675 614 261 2172

,

Coturms, Ohio 432021502 ? >
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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 i

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 equipment. '

A summary of the old 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.

i
Sincerely, i

-

[JohnR. Dukes, Manager
Nucleonics and Radiological Operations g

_

;.e .

Encl: ABB Device & Source Models List ( !u i
Letter to USNRC on negating selhetedr.FY 1991 fees >

i-

ABB Brochures & Data Sheets D u
Application for Radiation Safety' EVEtluation and Registration
of Devices #

o ;
- N !

;

!

[NRCREG03]JRD
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ABB DEVICE & SOURCE MODELS

* * * * * ******** NEW MODELS * ** **********

DEVICE MODELS SOURCE MODELS

TG-xx SERIES S-11 Kr-85
TG-1 S-16 Am-241
TG-2 S-18 Sr-90
TG-3 S-20 Pm-147
TG-4 CLC.D1 Cm-244
TG-5

BG-xx SERIES
BG-1

* * * * * * * * * * * * * OLD MODELS * * **********

(CROSS REFERENCE)

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

DEVICES

C-5 or C-5S Inactive --

C-7 TG-5
C-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 --

O-5 Inactive --

0-6 Inactive --

O-7 TG-1
O-8 or O-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 S-11
S-12 Sr-90 Inactive --

S-13 Sr-90 Inactive --

S-15 Sr-90 Inactive --

S-16 Am-241 S-16
S-18 Sr-90 S-18
S-20 Pm-147 S-20
CLC.C1 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

NR0109D101U DH-7 Density Gauge
NR0109D102G LS-106 Level Gauge
NRO109D103G C-5, C-5S Tobacco Gauge
NR0109D107G O-3 Wide-O (Ser E) Gauge
NR0109D108G O-5 Wide-O (X-Head) Gauge
NR0109D109G O-6 USP Gauge
NR0109D111B O-8, 0-BD ISS Gauge
NRO109D112G U-2 Cobra Head Gauge
NR0109D113B U-3, U-3D Large Mill Gauge
NR0109D114B U-4, U-4D Med/Small Mill Gauge
NR0109D115G 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. However, a large
number of these units remain in use in our customeis' facilities
in the U.S. and we will continue to support those customers by
providing radiological services such as 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.
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 Ackemian Road Telephone: Telex: Telefax:
P O Bou 02650 614 261-2000 246675 614'261-2172
Cotumbus. Ohio 432021502

C -
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This action is being requested before the August 9, 1991 deadline
so as to negate the annual fees on these obsolete registrations.
Sincerely,

John R. Dukes, Manager
Nucleonics and Radiological Operations

cc: Don Stephens

[NRCREG04]JRD
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O Documentation Revision History

Radiation Safety

Revision Effective Pages Changed Pages Added Pages Deleted

Level Date by Revision by Revision by Revision

A May,1979 3-2, 3-3

B November,1987 Entire Manual

O

O
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PREFACE
!

Radiation Safety ;
.

This manual provides a description of radiation, radiation ;

safety and the use of radiation by AccuRay sensors. It is for i

anyone who has contact with sensors that use radioactive ;

material. ;

!
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A'
1.1Vjt

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. A tag on the 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. In case 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 stillintact.

.

NOTE: Do not hesitate to rescue someone trapped near a source
regardless of how close to the source you must be to do 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.

.

OO

019406-001 Overview 1-1
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'

Q WHAT 15 RADIATION? 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 ultraviolet radiation.
Ultraviolet radiation can cause skin burns unless you take the type
of protective care shown in Figure 2-1.

.

O
+

,m Figure 21 Taking Precautions to Prevent

(v) Sunburn

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

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

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 billions of atomsjust to make up the ink used in the period
at the end of this sentence. Even smaller particles, with various
names end descriptions, make up atoms. Not all types of atoms
are perfectly 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.

f

#
/ 3 4

(_/ j

019406-001 Understanding Radiation 2-1
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On a much smaller scale, individual atoms sxperience 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. |

b ~

Radiation

e

/
/

O
Atom

Figure 2 2 Radioactive Particle Leaving An
Atom

2.2
WHY 15 RADIATION
USED IN MEASUREMENT?

2.2.1
How Radiation is
Used in Measurement 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. Less radiation passes through thick matter.

2. Less radiation passes through dense matter.

O

019406-001 Understanding Radiation 2-2
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n Manufacturers with a product made in a c6ntinuous pr'ocess often
.

Q need to know the thickness or density of a product without !

making contact with it. Examples 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 the ,

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.

-

>

r

Radiation
Detector

. I .

1 1.1 . .I,I J
' 'n

Sheet "

p Radiation ;

source

Figure 2 3 Radiation Source and Detector

p 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 j

" bremsstrahlung." The measurement of the ash content of paper !

and the thickness of metal uses X-radiation.

.

l

l
|

|
1

|

-l i

k
1

i
1
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2.2.2
~

Advantages Of
Radiation Measurement All radiation sensor processes have definite advantages over

other measurement techniques:

e The measurement is very precise.

* The material can continue moving during measurement.

e There can be a very short interval between
measurements.

e 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.

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

* There is unusually long sensor life, excellent reliability,
reasonable cost and minimal energy consumption.

e 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 illness. 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 to 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.

O

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

.!
M 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 illness caused by absorbing radioactive
material into the body through breathing, swallowing, or
absorption through the skin.

|

2.4 :

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

O sunlight. i

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 formal definition important to scientists,
but it may be best understood by the chart in Figure 2-4.

25 REM = level below which no radiation effect' 25 REM y is noticed, even if received all at once
(during a 24 hour penod).

e 5 REMi 5 REM = maximum yearly limit for a radiation worker.

0 5 REM 0.5 REM = maximum yearly limrt for the general public. j

v

0 2 REM 0.2 REM = nominal yearly dose for Process Automation Business personnel

0.1 REM = average yearly dose of the average person in the
01 REM general public due to natural causes.

'

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

Ov
Figure 2-4 Human Radiation Dosage Chart

019406-001 Understanding Radiation 2-5
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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
itis 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 smaller than the amount of
radiation below which no effect is detected even if received all at
once.

O

I

i

I

i

|
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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 it is not
released even if subjected to a severe industrial fire or 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.

I

i
4 - Detector'

,

Process
t

\ /

Source
'

a

Holder

Figure 3-1 Source and Detector Showing Shutter Mechanism

,

'D
b

019406-001 Safety Features and Practices 3-1
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3.2
-

WHAT ARE THE ,

SAFETY PRACTICES? There are three safety practices to follow: I

|
1. Distance |

I

2. Time |
|
I3. Unnecessary exposure. AccuRay equipment is thoroughly

encapsulated and shielded.

A statement on the metal CAUTION tag attached to the I

measurement unit states
1

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

l
Figure 3-2 shows the tag. The distance on the tag has a large ;

safety margin. The average worker will spend very little time i

close to the radiation source during the scanning process. Service i
personnel check the area around the source for excess radiation
during installation and every six months after installation. See
Figure 3-2.

O O O O
CAUTION: CAUTION: g

RADIATION MATERIAL RADIATION
O.

MODEL THIS EQUIPMENTe mc PRODUCES
Date meas. lONIZING RADIATION
Test Interval mo's WHEN ENERGlZED

REMOVAL OF THIS LABEL 15 PROHIBlTED DO NOT CONTINUOUSLY OCCUPY THE

DO NOT CONTINUOUSLY OCCUPY THE AREA AREA WITHIN . .. : FEET OF THIS

WITHIN - FEET OF THIS UNIT DEVICE WHEN ENERGlZED

0 35s39 001 O O O

Figure 3-2 Radiation Safety Tag

Occasional work closer to the measurement head than specified
on the warning tag distance will 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: A SUBSTANCE EXPOSED TO RADIATION DOES NOT
BECOME RANOACTIVE. For example the material being
measured dc as not emit radiation after the scanning is over.
Also the air surrounding the source does not become radioactive.

O

019406-001 Safety Features and Practices 32
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pd GLOSSARY

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 atc,ms. 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 illness due to intake of radioactive material
within the body.

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

/~%) Radioactive Radioactive refersto any of a variety of types of atomswhich 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 Ari X-ray is a very penetrating radiation composed of energy
bundles (photons) related to visible light. The following is an
example of theinternational symbolindicating presence of a
radiation source.

4A
e

O
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USER COMMENT FORM

Manual Title Part Number:
Mill Name:

Please check mark the appropriate Strongly Mildly Mildly Strongly
Disagree Agree

column Disagree Disagree Agree Agree

The information is complete.

The manual is missing information
about:

The information is correct.

The incorrect information is:

The information is easy to find.

I had a hard time finding:

The information is easy to read.

The information which is hard to read
'

is:
i

This manual contains unneeded '

information.

You can omit information about:
,.

L

The drawings helped me complete a
specific task.

.

The drawings helped me understand
how the system works.

This manual has a professional -

appearance.

Months Months Years Years Years Years
Reviewerinformation 1-5 6-12 13 35 5-10 10 +

1 have worked with AccuRay Systems
- for:

]- Additional Comments:

'
F
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APPENDIX F

OTHER DOCUMENTATION ACCOMPANYING THE DEVICE
(Reference Sectio' 3.9)

Contents:

F-1 Cover page

F-2 BF-55, Licensing of Radioactive Material, The General License

F-3 BF-700, Gauge Installation Survey

F-4 BF-898, Radiological Inspection Report

,
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|
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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,

information about licensing. Read it carefully for complete under-
standing of the contents. Retain this information and all records _gl
receint, transfer, installation, tests and service Dertaining ,t;o .t;hg
radioactive material in a sinctle Dermanent 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 ofapplications with the Commission or the issuance of licensingdocuments 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). In any case,
the regulations are quite 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 equi. valent
Agreement State regulations by writing to the appropriate address on
the attached list. 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
possess your Acc2 Ray system is one of the states on the attached
list, you are a general licensee of that state. Otherwise, you
are a general licensee of the USNRC. This and .t;hg attached
material is your ceneral 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 required to register your I

possession of radioactive 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.

BF-55 (5-11-91)
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II. 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.

.

III. DISPOSAL QB TRANSFER !

Note that paragraph 31. 5 (c) (6) specifically prohibits the ,

abandonment of the licensed part of the gauge. Conditions to I

permit the transfer of the byproduct material are outlined in
paragraphs 31. 5 (c) (7) , (8) and (9).

IV. SERVICES
i
,

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.

.

BF-55 (5-11-91)
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USNRC GENERAL LICENSE

EXCERPTS FROM TITLE 10, CODE OF FEDERAL REGULATIONS
i

8 at.s Certain measuring, gauging or co* 10 microcunes of alpha emitting material a specific license pursuant to Parts 30 and
1

trolling dev6ces.8
and devices held in storage in the ongmal 32 of this chapter or from an Agreement'

to erci f
shipping contamer prior to initialinstalla. State to repair such devices, or disposed I

research, educational and medical in- tion need not be tested for any purpose; of by transfer to a person authorized by astitutions, individuals in the conduct (3) Shall assure that the tests required specific license to receive the byproduct
,

'of thelt business, and Federal, State or
by paragraph (cM2) of this section and; matenal contained in the device and,

i

r v p u o er in a - ther testms, installation, servicmg. and within 30 days, furnish to the Director of |
-

cordance with the provisions of para- removal from installation involving the the appropnate Nuclear Regulatory Com. '

graphs (b), (c) and (d) of this section, radioactive materials, its shielding or mission Inspection and Enforcementbrproduct material contained in de- containment, are performed: Regional Office listed in Appendix D ofvices designed and manufactured for
(i) in accordance with the instructions Part 20 of this chapter, a report contain-g ugb *

controllin t c provided by the labels; or ing a bnef description of the event and
|saty, levet interface location, radt- (ii) by a person holding a specific the remedial action taken;
iatton,leatage or qualitative or quanti- license pursuant to Parts 30 and 32 of (6) Shall not abandon the devicetative chemical compostion, or for

producing light or an lonized atmos- this chapter or from an Agreement State containing byproduct material;
EU'''' to perform such activities; ,

(4) Shall maintain records showing (7) Shall not export the device
compliance with the requirements of containing byproduct material except in(b) The general license in paragraph I

(a) of this section applies only to by- paragraphs (c)(2) and (c)(3) of this accordance with Part 110 of this
product matenal contg.ined in devicae section. The records must show the chapter;
which have been manufactured or ini- results of tests.The records also must
tially transferred and labeled in ac- show the dates of performance of, and (8) Except as provided m. paragraphcordance with the specifications con- the names of persons performing. (cX9) of this section, shall transfer ortained in a specific license issued pur.

testing. Installing, servicing. and dispose of the device containing by-su ~

removing from the installation product material only by transfer to a,ccor th a cations
contained in a specific license issued radioactive material and its shielding or person holding a specific license pursuantby an Agreement State which author. containment. 'Be licensee shall retain to Parts 30 and 32 of this chapter or fromtzes distribution of the devices to per- these records as follows:sons generally licensed by the Agree- an Agreement State, to receive the device
ment State, (i) Each record of a test for leakage or and within 30 days after transfer of a

radioactive material required by device to a specific licensee shall furrush
paragraph (c)(2) of this section must be

(c) Any person who acquires, re- retained for three years after the next to the Director of Nuclear Material Safety
ceives, possesses, uses or transfers by* required leak test is performed or until and Safeguards, U.S. Nuclear Regulatory

Iproduct matettal in a device pursuant
to the generallicense in parsgraph (a) tge sealed source is transferred or Commnn, WaWon, M. 2W, a

report containing identification of the
([sNb that all labels af. d'* i'' DF **""I*''"''''' " * * * ""dEach ecord of a test of the on-off

fixed to the device at the time of t*- mechanism and indicator required by model number and the name and addressceipt and bearing a statement that re-
moral of the labe! is prohibited are paragraph (c)(2) of this section must be of the person receiving the device. No

retained for three years after the next report is required if the device is trans." #"
cns recau required test of the on-off mechanism ferred to the specific licensee in order to+

provided by such labels; and indicator is performed or until the obtam a replacement device;
(2) Shall assure that the device is sealed source is transferred or disposed (9) Shall transfer the device totested for lentage of radioactive mate- of.rial and proper operation of the on-off another generallicensee only:

(i i) Each record that is required by (i) Where the device remains in use at$nge"t rvals' orYt paragraph (c)(3) of this section must be a particular location. In such case thei .mo
such other Intervals as are specifled in retained for three years from the date of transferor shall give the transferee a copythe label; however". the reccrded event or until the device is of this section and any safety documents(1) Devices containing only krypton transferred or disposed of.

identified in the label of the device and
d osctive te ad (5) Upon the occurrence of a failure within 30 days of the transfer, report to j(11) Devices containing only trittum of or damage to, or any indication of a the Director of Nuclear Material Safety
or not more than 100 microcuries of
other beta and/or gsmma emitting possible failure of or damage to, the and Safeguards, U.S. Nuclear Regulatory |
* * " " " # shielding of the radioactive material or Commission, Washington, D.C. 20555, I

the on off mecharusm or mdicator, or the manufacturer's name and model !
. Persons pomentna erproduct matertal in upon the detection of 0.00$ microcurie number of device transferred. the name )devteen under the eenerst license in i 31.5

' of more removable radioactive material, and address of the transferee, and the
|um t ans!er ha matert :n see shall immediately suspend operation of' name and/or position of an individual I

snee with the requirementa et $ 31.3 in the device until it has been repaired by who may constitute a potnt of contrctetteet on Jan.14. is78. |

the manufacturer or other person holding between the Commission and the trans- i

feree; or
J.BF-55 (5-11-91)
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u Whtre the d2vice is held torage (1) A descripti n tf the licensed 3 (1) Exposure tf the t:htl3 body cfrnsin ppms contamer at its- terial involved, including kind. Quanti any ind!vidual to 5 rems or more of rs.tended location of use prior to initial ty, chemical, and physical form; dittiott: exposure of the skin of the iuse by a senerallicensee. (2) A description of the circum. whole body of arty individual to 30 ;

etances under which the loss or theft rems or more of radiation; or esposure !

(10) ShaB comply with the provisions ceu m d: of the feet, anides, hands, or forearms
~

,

of { { 20.402 and 20.403 of this chapter wasw mon mdistim wp bab e d spos t on of h licensed
for reporting radiation incidents, theft or materialinvolvet (2N mlease of radioactin matari.
loss of Licensed material, but shall be (4) Radiation exposures to individ. al in concentrations thich. if tveraged
exempt from the other requirements of uals, circumstances under which the $ " 500 t es the u Epw |Parts 19,20, and 21 of this chapter, exposures occurred, and the extent of for such matarials in Appendia B*

possible hazard to penons in unns. Table H of this part; or !(d) The seneral license in parssrspt
(a) of this section does not authorne tht tS e ions which have been taken. (3) A loss of one day or more of the -

manufacture or import of devices or will be taken, to recover the materi. opemtion of any facinues affected or
containins byproduct material. at;and

(6) Procedures or measures which
han bun w wm W aMud 2 & W W to pmm in excom W$31.12 Heintenenesof records,
rent a recurrence of the loss or theft 82.000.

Each record required by this part must of licensed material.
be legible thE 7:t the retention (c) Subsequent to filing the written ;

period specified by each Commission report the licensee shall also report
regulation.He record may be the any substantive addluonal informs. (c) Any report filed with the Com.

original or a reproduced copy or a tion on the loss or theft which be, mission pursuant to this section shau

comes available to the licensee, within be prepared so that names of individ. ,

microform provided that the copy or 30 days after he learns of such infor. unis who have* received exposure to ra.
microform is authenticated by mation. disuon wSI be stated in a separata i
authorised personnel and that the (d) Any report illed with the Com. part of the report. i

microformis capable of producing a minion pursuant to this section shat! (d) Reports made by liosasses la i
clear copy throughout the required be so prepared that names of inelivid. ,,,,,, g g, ,,q,g,,,,,, ,g gg, ;
retention period. De record may also be uals who may have received exposure met be made as feuows i

stored in electronic media with the to radiation am stated in a sepante
(1) Moonsees that beve sa testaumi !

capability for producing legible, part of the report. 'NouSmosa abaB
accurate, and complete records during make the reports by ~~ -

the required retention period. Records Iamass usesumensenmuuth
(a) and(b) of this section to the NIC' .

such as letters, diewings, specifications. (a)/munedsses notMootton. Each Operations Center la acomsdamos with :

must include all pertinent information lloonen abaHlausediately mport any 5 50J2 of this chapter. '
,^ "*

such as letters. stamps, initials, and , ne 'Erial - by (2) All other licensees shall make the [gasignatures. De licensee shall maintam the licenses that may haEs caused or Mponsmquimd1 paragrepbs(a)and |9adequate safeguards against tampenng (b) of this section by telephone to theg, g ,,,
with and loss of records. (1) Exposure of the whole body of NRC Operations Center 8 and by ;

any tr.dividual to 25 rems or more of Was maugramorfacsimHe to$e !U"'88 'U"*" *d*** # radiation; exposure of the skin of the Administrator of the appropriate NRC j** " **" " whole body of any individual of ISO Regional Office listed in Appendix D of |
(e)(1) Each licenses shall report to the rems or more or radlauon; or exposure this part. !Commission, by telephone, immediately of the feet, ankles, hands or forearms :

after it determines that a loss or theft of of any individual to 3'f5 rems or more ;

licensed material has occurred in such of radiation;or i
quantities and under such circumstances (2) The release of radioactive matert. ' Cana'''**l '*W8'**' ***ber ente pec ;

that it appeare to the hoensee that a alin ennanntrations which,if avertsed O'*""*'" C8""' "l881) 8816 .i
substantial hasard may eveult to persons over a period of. 24 hours, would ;

in unrestricted areas. exceed 5.000 times the limits specifle( ;

(2) Reports must be made as follows: for such materials in Appendix B.
|

(i) Ucensees having an installed Table H of this part; or
3

Emergency NotiScotton System shau (3) A loss of one working week or

make the reports to the NRC Operatione rnom of the openuon of any fac1 Hun
t

Center la ecoordamos with 53032 of this
*ff*8888; 8F

i
chapter.

. |
(ii) AH otherliseasees abau make !

reports a the Administrater of the t4) Damage to property in eseems of ;

appropriate NRC ReWomal Office listed $200.000.
-

in Appendix D of this part. (b) ywenty fourhournotification.- f
(b) Each licensee who makes a report gach ucensee sbau within 24 hours of !

under peregraph (a) of this section aball discovery of the event, report any event !

withia 30 osys after learning of the loss involving licensed material;- !'

or & oft, make a repen in writing to the by the licensee that may have caused or iILS. Nuclear "--- 1, Commission. Arn tens W a w e'- iDocument Control Desk. Washington, ;
D.C. 30888, with a copy to the

,!appropriate NRC Regional Office listed
in Appendix D of this part.he report |
sbau include the fonowing information: !

BF-55 (5-11-91)
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6 30.34 Te runs and canditions of (4) Require such r:ptrts and the condition f;r th) period specified by the
,

* licenses- keeping of such records, and to provide apprnprinte regulation or license
(a) Each license issued pursuant to the for such inspections of activities under condition. If a retention period is not

the License as may be necessary or otherwise specified by regulation orregulations in this part and the regula-
tions in Parts 31-35.3mihall be subject to appropriate to effectuate the purposes of license condition, the record must be

all the provisions of the Act, now o'r the Act and regulations thereunder. e d t n miss o

hereafter in effect, and to all valid rules the activity that is subject to the(f) (Reserved) as s'n assasregulations and orders of the Com- recordkeeping requirement.
Mc{} A licensee may prepare (c)(1) Records which must be{mission.

etfurn-99m radiopharmaceuticals maintained pursuant to this part and(b) No license issued or granted
pursuant to the regulations in this part, nly with technetium-99m that contains Parts 31 through 35 of this chapter may
and Pans 31-35,39nor any right under a, ,faiy ,"n

- r ic e of
be the original or a reproduced copy or

license shall be transferred, assigned or in
technetium 99m. The licensee shall * #" ** Iany manner disposed of, either volun- perform tests and retain the records

tarily or involuntarily, direct'~ or required by I 35.204. authonzed personnel and the microform
is capable of producing a clear andindirectly, through transfer of control of
legible copy after storage for the per6odany license to any person, unless the (h)(1) Each licensee shall notify the specified by Commission regulations.Commission shall, after securing full appropriate NRC Regional -The record may also be stored la

information, find that the transfer is in Admir.istrator in wnting,immediately electronic media with the capabdity for
accordance with the provisions of the Act following the fi!Ing of a voluntary or
and shall give its consent in writing. involuntary petition for bankruptcy produdas W accurate, and

co '
(c) Each person licensed by the Com- ndy art ro

tno od, such a ts,,
mission pursuant to the regulations in this by or against: drawings, specifications, must include
part and Parts 31-35.35shall con"no his (i) De licensee- all Pertinent information such as stamps,
possession and use of the b . cduct (ii) An entity (as that term is defined initiala, and signatures.De licensee
material to the locations a ,r.trposes in 11 U.S.C.101(14)) controlling the shall maintain adequate safeguards
authorized in the license. Except as otherd licensee or listing the license or licensee age. inst tampering with and loss of
wise provided in the license, a license as property of the estste; or records.
issued pursusnt to the regulations in this (iii) An affiliate (as that term is I 30.52 Inspections.
part and Parts 3135,3sbf this~ chapter shall defined in ti U.S.C.101(2]) of the (a) Each Ilcensee shall afford to the
carry with it the right to receive, acquire, beensee: Commission at all reasonable times op-

( ) This notifiestion must indicate: portunity to inspect byproduct materi-own, and possess, byproduct material. (D The bankruptcy coun in which al and the premises and facilities
Preparation for sh2pment and transport of the pe tition for bankruptcy was filed; wherein byproduct material is used or

.

byproduct material sha!! be in accordance (ii)De date of the filing of the stored.
with the provisions of Part 71 of this petition. (b) Each licensee shall make availa-
chapter, ble to the Commission for inspection.

130.51 Reconse- upon reasonable notice, records kept(d) Each license issued pursuant te
the regulations in this part and Parts (a) Each person who receives by him pursuant to the regulations in

3135.39shall be deemed to contain the byproduct material pureuant to a license this chapter.
ud pumant to b Mgulahna in haprovisions set forth in section 183b. d' part and Parts 31 through 35 of this 8 30.53 Tests.

, inclusive, of the Act, whether or not chapter shall keep records showing the Each Ilcensee shall perform, orthese provisions are expressly set forth an receipt, transfer, and disposal of the permit the Commission to perform.
the license. byproduct material as follows: such tests as the Commission deerns

(e) The Commission may incorporate. (1) The licensee shall retain each appropriate or necessary for the ad.

in any license issued pursuant to the record of receipt of byproduct material ministration of the terulations m this !

regulations in this part and Parts 31 35.39 as long as the materialla possessed and part and Parts 31-35 and 39 of this I

at the time of issuance, or thereafter by for three years following transfer or chapter, including tests of:

appropriate rule, regulation or order, such di8posalof thematerial
additional requtrements and eonditions (2)ne licensee who transferred the (a) Byproduct material:

material shall retain each record of (b) Facilities wherein byproduct ma.with respect to the licensee's receipt,
transfer for three years after each terialis utilized or stored;

possession, use and transfer of byproduct
transfer unless a specific requirement in (c) Radiation detection and monitor.matenal as it deems appropriate or another part of the regulations in this int instruments; and

necessary in order to: chapter dictates otherwiss. (d) Other equipment and devices
used in connection with the utilization

(1) Promote the common defense and 'g" * pose [d f th* or storage of byproduct material.
,en ,g

disposal of byproduct material until the(2 Protect health or to minimize
danger to life or property. Commission termmates each license, lthat authorizes disposal of the asatena*

(3) Protect restricted data;
(b) The Ilcensee shall retain uch

record that is required by the
regulations in this part and Parts 31
through 35 of this chapter or by license

BF-55 (5-11-91)
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63081 Modift on c2d rerocition ef li- 83042 Rig ts crrae ths =tthholding er ,.recall of byproduct enaterial

(a) The terms and conditions of each
license issued pursuant to the regula-
tions in this part and Parts 31 through
35 of this chapter shall be subject to The Commission may cause the
amendment, revision or modification withholding or recall of byproduct ma.by reason of amendments to the Act, terial from any licensee who la notor by r.:ason of rules, regulations and equipped to observe or falls to observer n accordance with the such safety standards to protect

health as may be established by the
Commission, or who uses such materi-

(b) Any license may be revoked, sus, als in violation of law or regulation of

pended or modified. in whole or in the Commission, or in a manner other

part, for any material false statement than as disclosed in the appil:ation

in the application or any statement of therefor or approved by the Commis-
f act required under section 182 of the sion.
Act, or because of conditions revealed
by such application or statement of
fact or any report, record or inspection f 30.63 Violatione.
or other means which would warrant
the Commission to refuse to grant a 11 An injunction or other court order

cense on an original application, or for may be obtained prohibiting any viola-
violation of, or failure to observe any tion of any provision of the Atomic

of the terms and provisions of the Act Energy Act of 1954, as amended, or
or of any rule, regulation or order of Title II of the Energy Reorganization
the Commission. Act of 1974, or any regulation or order

(c) Except in cases of willfulness or issued thereunder. A court order may
those in which the public health, in, be obtained for the payment of a civil
terest or safety requires otherwise, no penalty imposed pursuant to.section
license shall be modified. suspended or 234 of the Act for violation of section
revoked ugless, prior to the institution 53,57,62,63.81,82.101.103.104,107of procecomes therefor, facts or con' or 109 of the Act. or section 206 of the
duct which may warrant such action Energy Reorganization Act of 1974, or
shall have been called to the attention any rule, regulation, or order issued
of the licensee in writir's and the 11 thereunder, or any term. condition, orcensee shall have been accorded an op. limitation of any license issued there-
portunity to demonstrate or achieve under, or for any violation for which a
compliance with all lawful require- license may be revoked under sectionments. 186 of the Act. Any person who will.

fully violates any provision of the Act
or any regulation or order issued
thereunder may be guilty of a crime
and, upon conviction may be punished
by fine or imprisonment or both, as
provided by law.
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AGREEMENT STATES

ALABAMA 205/242-5313 lOWA 515/281-3478 NEVADA 702/885 5394 RHODE ISLAND 401/277-2438

Btreau of Radiological Health Bureau of Radiological Health Radiologicalllealth Section Division of Occupational Health
Environmentalllealth Administration Dept. of Public Health Consumer IIcalth Protection Services & Radiation Control
State Office Buikling, Room 314 Lucas State Oirice Buikling Room 103 Kinkead Bkig. R.I. Department of Ilealth
Montgomery, AL 36130 Des Moines,IA 50319 Capitol Complex 75 Davis St.

Carson City, NV 89710 Providence, RI 02908

ARIZONA 602/255-4845 KANSAS 913/862-9360
M HAMPSHIRE 603/271-4588 SOUT11 CAROLINA 803S3&4700

Arizona Radiation Regulatory Agency Bureau of Air Quality and
4814 South 40th St. Radiation Control N.H. Div. of Public Health Servias Bureau of Radiological Health
Phoenix, AZ 8240 Dept. of Health & Environment Bureau of Radiological Health State Dept. of Health

Buikling 740, Forbes Field llealth and Welfare Buikling & EnvironmentalControl
ARKANSAS ,501/661-2142 Topeka. KS 66620 6 Hazen Drive 2600 Bull St. Ah

Concord, NH 03301-6527 Columbia,SC 29201 MF
Div. Rad. Control & Emergency Mgmt. KENTUCKY 502/5643700
Arkansas Department of Health M MEXICO 505/827-2948 TENNESSEE 615n41-7812
4815 West Markham Slot 30 Radiation Control Section
Little Rock, AR 72205-3867 Dept. of llealth Services Radiation Licensing & Registration Sec. Division of Radiological Health

275 East Main St. Community Services Burcau/EID Tenn. Dept. of Heahh & Environment
CALIFORNIA 916/4450931 Frankfort, KY 40621 P.O. Box 968 150 Ninth Ave. North

Santa Fe, NM 87504-0968 Nashville, TN 37219-5404

State Department of Health LOUISIANA 50t/9254518
714 P St. Room 498 M YORK 718n97-7641 TEXAS 512/835-7000
Sacramento, CA 95814 Radiation Protection Division

P.O. Box 14690 Division of Safety & Health Bureau of Radiation Control
COLORADO 303/331-8480 Baton Rouge, IA 70898-4690 1 Main St. Texas Dept. of Health

Brooklyn, NY 11201 1100 West 49th St.

Radiation Control Division MARYLAND 301/631-3300 Austin, TX 78756 3189

Colorado Dept. of Health NORTH CAROLINA 919/571-4141
4210 East lith Ave. Department of Environment UTAH 801/533-6734
Denver, CO 80220 Radiological Health Program Division of Radiation Protection

2500 Broening Highway N.C. Dept. of Environment, Health Bureau of Radiation Control
FLORIDA 904/487-1004 Baltimore,MD 21224 and Natural Resources State Dept. of llealth

P.O. Box 27687 298 North,1460 West db
OITice of Radiation Control (HSERM) MISSISSlPPI 601/35& 6657 Raleigh, NC 27611-7687 P.O. Box 167000700 MF
Dept. of Health & Rehab. Services Salt Lake City, UT 84116

1317 Winewood Blvd. Division of Radiological Health NORTH DAKOTA 701/224-2348
Tallahasce, FL 32399-0700 2423 North State St. WASHINGTON 206n53-3459

P.O. Box 1700 Div. of Environmental Engineering Radiation Control Section
GEORGIA 404/894 7610 Jackson, MS 39205 Radiological Health Program Dept. of Social & Health Services

1200 Missouri Ave. Mad Stop LF-13
Radiological Health Section NEBRASKA 402/471-2168 Bismarck,ND $8501 Airdustrial Park
Department of Human Resources Olympia, WA 98504
878 PeachtreeSt. NE Suite 600 Division of Radiological Health OREGON 503/229-5797
Atlanta, GA 30309 State Department of Health

301 Centennial Mall South Radiation Control Section
ILLINOIS 217/785-9900 P.O. Box 95007 Dept. of Human Resouras

Lincoln, NE 68509 1400 South West Fifth Ave.
rtment of Nuclear Safety Portland,OR 97201

'sion of Nuclear Material
1035 Outer Park Dr.
Springfidd,IL 62704
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ABB GaugeASEA BROWN BOVERI 650 Ackerman Road
Columbus, Ohio 43202 Installation

A 8 Process Automation Inc. Survey

Company:

Address:

D1vice Device Source isotope: Quantity:
Model: Serial No.: Serial No.: mCl

Gtuge (Bldg , Process.
Location: Line, etc )

Type of Installation
(Instial, 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 to 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.

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 supplemental regulations which require notification and/or registration.

[ You are a General Licensee of an Agreement State, i.e., your state has licensing jurisdiction over radioactive
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

I
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.
p
!

Customer's Segnature Segnature
i

Titie oate

DistRIDuTION Whrte - Cusiomer Yelion . Service Department Pink . Radiological Operations

BF 700 (&90)
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RADIOLOGICAL llVSPECTION REPORT
& b
MB PROCESS AUTOMATION IMC.

'

{.g- . - P O BOX 02650
650 ACKERMAN ROAD

p.%- -

TEL: 614-261-2000 TELEX:246675
COLUMBUS. OHIO 43202

AM A Di-O/JN D0il * FAX: 614-261-2172

This is a report of the inspection made of your radioisotope device and should be retained in a permanent file along with all
, other records of licensing or registration, receipt. installation, servicing and transfer of your radioactive material. Your

[regulatory authority may wish to review this information. Check your license or local regulations carefully.
6

E 1
REPORT DATE:

LAB TEST DATE:

! PERFORMED BY:

l
]LANT SITE: ]

J

Device Source Field inspection Result LabDence Serial Serial isotope TestQuan.
MOdFI Number Number (mci)

Source snutter Performed By Date Result
* |

|
j

i
I
|

|
1

|

|

|

l

W-
' kanoCunn
2. The enty I = 001 microcurie h CO = 104 milhCune (mci), 5. The presence of 5 nanoCunes (.005,,Cl) or more of removable contamination

,

/ I

removable ed in the source column means less than 0.5 nanoCune of is considered evidence that the source is leaking. Refer to your regalatory |
3. Any a%m ntnat son. requerernents regarding leakage or malfunction. '

Jn nanoCu,. efected achvity greater than 0.5 nanoCune is expressed

the shutter column means the shutter necha ism andin ca 5 f
th9 etterriaf rad *'

DiscreparseleS a'e dNied m appropnate notes.
CORPORATE RADIATION SAFETY OFF!CER

N 9800/903
1

CUSTOMER COPY |

. . . . . . . . _ _ _ _ _ _ _ - - - - __x_. . _ _ . _ _ _ _ _ _ _ _ _ _ _ ________________0
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i[NRCREG01]JRD 7/23/91

APPLICATION FOR RADIATION SAFETY EVALUATION
AND REGISTRATION OF DEVICE

1.0' SUMMARY DATA

Date: July 23, 1991

Anolicant: ABB Process Automation, Inc.
650 Ackerman Road
P.O. Box 02248
Columbus, Ohio 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)

Device Tyne: Beta or gamma transmission gauge

Model: "TG" Series (Transmission Gauges)

Other Comoanies Involved: None

Radioactive Sources Model Desianations:

AccuRay & supplier models S-11, S-16, S-18, S-20, CLC.D1

Radionuclides and Maximum Activity

Promethium-147 1000 millicuries (S-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 Freauency: 6 months (Not required for Kr-85)

Princi.ple Use Codes: (D)- & (E) Gamma & Beta Gauges

Devices are' for distribution to users operating under either Specific
Licenses or General Licenses.

Custom Device: No

Custom User: Not Applicable

k
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2.0 SUMMARY 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 i

housings with a sealed radioisotope 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 into 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 9.2x14.9x19.7
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 physics standpoint, the detector head serves as the
primary barrier and provides shielding for the radiation measuring beam
when the device is in the "0N" condition.

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 radioactive 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 under 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 anyone 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. Radiation 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

t
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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, shock, 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

General Desian Criteria: The devices are designed and the materials
selected to provide assurance that:

1. 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 i

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 Desian InformatioD: 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 Descriotion --- see drawings DC-C-128679-000 and
DC-C-126254-000 (TG-1 includes previous devise models O-7, U-7, and
U-7D)

* Source models/ max activity:

S-11 / 37 GBq (1000 mci) Kr-85
S-16 / 185 GBq (5000 mci) Am-241
S-18 / 2.6 GBq (70 mci) Sr-90
S-20 / 37 GBq (1000 mci) Pm-147

CLC.D1 / 37 GBq (1000 mci) Cm-244

* The sealed source is protected from abuse by the source holder
(DC-126254), source 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

!
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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.

* The radioactive 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 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-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:

S-16 / 185 GBq (5000 mci) Am-241 i
S-18 / 11.1 GBq (300 mci) Sr-90 i

S-18 / 29.6 GBq (800 mci) Sr-90 (Bremsstrahlung)
CLC.D1 / 37 GBq (1000 mci) Cm-244 j

* The sealed source is protected from abuse by the source holder
(DC-126254), failsafe shutter (7) (8) (9) , and source housing i

(1) (2) (3) (4) (5) (6) assembly. i

* 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.

i
,

* 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 j
sources (S-18) 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 1

of the measured material in the gap and the hazards associated with

1
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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:
S-11 / 55.5 GBq (1500 mci) Kr-85
S-18 / 2.6 GBq (70 mci) Sr-90
S-20 / 37 GBq (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 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 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 (S-11, S-18, S-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 various process
and system interlocks, the shutter is normally closed when the
device is not intentionally making measurements.

a
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* The radioactive 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 actuator which operates against a
mechanical spring that otherwise nolds 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.

I ;

TG-4 Unit Description see drawings DC-C-128698-001 and |
"

---

DC-C-128711-001 (TG-4 is new) I
l

* Source models/ max activity:
S-11 / 37 GBq (1000 mci) Kr-85
S-16 / 185 GBq (5000 mci) Am-241
S-18 / 2.6 GBq (70 mci) Sr-90
S-20 / 37 GBq (1000 mci) Pm-147

CLC.D1 / 37 GBq (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,
positioned 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 (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 intentionally making measurements.

!

s
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* 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 Descriotion --- See drawing DC-A-128726-001
(TG-5 covers previous device model C-7)

* Source Model/ Max Activity:
S-18 / 3.7 GBq (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 so 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 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
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shutter is closed. The shutter blade is driven by an electric
solenoid 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 the ON-OFF indicators in the cover of the i

j housing. The green OFF indicator is illuminated when the shutter '

l blade is fully closed. The red ON indicator is illuminated when the
( shutter blade is not fully closed.
|

3.3 Labelina

Samples of some of the " Radiological Caution" and " Regulatory
Conditions" labels are attached in Appendix C. As indicated in the
subunit drawings, these labels are attached to the source holder and to
the source housing. In addition, the sealed source is engraved or
labeled with type and amount of radioactive material, date of
measurement, and a unique serial number. ;

i

The " Regulatory Conditions" label and the " Caution Radioactive Material"
label with model, quantity and isotope, date of measure, test interval,
serial number, and distance specification are also affixed to the outer
shrouds, carriage, frame, or mounting assembly containing the device for
systems distributed to General Licensees so that they are clearly
visible after the system is installed. (Only the caution label is used
for systems distributed to Specific Licensees.)

The labels are fabricated in several forms and made from different
materials which are designed to be highly durable. However, the
environments in which the gauging systems operate are often dirty and
harsh. The condition of all labels is determined during the periodic
leak- test / radiological-inspection inspections performed by ABB field
engineers, and they are cleaned or replaced as required. Appropriate
labels are always stocked and available for sale to customers who make
their own arrangements for these inspections.

3.4 Testing of Prototvoes

Selected models of the ON-OFF mechanisms with their source holders
attached have been tested for conformance with the general design
criteria listed above by the Company and observed by Dr. Peter E. Korda
of Korda and Associates, Ltd., Columbus, Ohio as follows:

Cycling of ON-OFF mechanisms and their ON-OFF indicator switches to
failure;

Underwriters Laboratories four hour fire (2000* F/1093* C in 4 hours),
followed by a six foot drop while incandescent, followed immediately
by a quench in water at 68*F/20'C, followed by a fifteen foot drop
on each of the three major axes.

I

.
_ _ _ - - _ _ - _ - _ - _ - _ _ -
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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 Ouality 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 Installation

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 of 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 Radioloaical 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-S-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 Accompanyina 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-898, " 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.

,

. _. . - . -_. _, .. _ _ _ . ._.
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3.10 Servicina

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 Testina

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"; ISO 7205, "Radionuclide i

Gauges Designed for Permanent Installation"; and otherGauges --

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;

I
(ii) under 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 I

it is unlikely that any person will receive in any period of one
calendar quarter a dose in excess of 10 percent of the limits i
specified in the table in 10CFR20.101(a); and

'

(iii) under accident conditions (such as fire and explosion)
associated with handling, storage and use of the devices, it is

i

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.
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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

I
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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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ITEM ITE M M ATER I AL TYP IC AL M ATER I AL s

DE SC R IPT ION NO. THICKNESS DESC R IPT IO N f

SIDE COVER 1 6.4 Fe STEEL AIST CIOl8 ;

SOURCE HE AD PL ATE 2 9_5 Fe STEEL AISI CIO!8 |

0|HOUS IN GtS IDE S) 3,5 9.5 Fe STEEL AISI CIOl8

BASE PL ATE 4 22.2 Fe STEEL AIS! CIOl8 |

HOUSINGIBOTTOMI 6 12.7 Fe STEEL AISI ClOl8 |

SHUTTER 7 G.4 MIN W HIGH DE NSITY ME T AL, SINTERED TU N GSTE N (W)

SHUTTER FILLER 8 6.4 MIN W HIGH DENSITY MET AL, SINTERED TUNGSTE N (W) |
'

SHUTTER SL IDE 9 25.8 M IN Fe STEEL AISI ilLl7 i

- --|
|

|

Q ;|NOTES:
i

I. NO CHANGES TO _ M ADE TO THIS DRAWING WITHOUT APPROPRI ATE i

R ADIOLOGIC AL/htiGUL ATORY APPROVAL IN WR IT IN G - SEE SPS 111, 8.6 |
Ci

|
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NOTES: J

1. ALL DIMENSIONS ARE IN MILLIMETERS "

2. NO CHANGES TO BE M ADE TO THIS DRAWING jWITHOUT APPROPR I ATE
D R ADIOL OGIC AL/REGUL ATORY APPR OV AL IN WRITING D ,e

IN WRITING - SEE SPS III,8.G
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I6 5 2 I
E

ITE M ITEM M ATER I AL TYPIC AL M ATERI AL !
DE SC R IP T ION N O. THICKNESS DESCRIPTION |

|HOUSING I 5.0 Al ALU M IN U M ALL OY ALCO A 319 S AE 329
SOURCE HOUSING COVER 2 4.6 Al ALUM SHEET 2024 |

bf0 ACCESS PL ATE 3 4.6 Al ALUM SHEET 2024
SHUTTER BL ADE 4 6.4 M IN W or Fe HIGH DE NSITY ME T AL OR STEEL I

fSHUTTER SLIDE 5 9.5 Fe STEEL

_

e

NOTES:
1. NO CHANGES TO BE M AOE TO TH15 DR AWING WITHOUT APPROPRIATE

R ADIOL OGIC AL /R E GUL AT OR Y APPROVAL IN WR ITING - SEE SPS III, 8.6 i
c.
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NOTES: |
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ITEM ITEM M ATER I AL TYPIC AL M ATERI AL I
DE SC R IPT ION N O. TH IC K N E SS DE SC R IP T I O N !

E NC L OSURE I 5.0 MIN. Al ALU M INU M j

TOP PL ATE 2 25.4 Al AL U M IN U M !

HOUSING 3 Fe STEEL, AISI Cill9 OR STAINLESS STEEL 0fO

{R OT AR Y DRU M 4 Fe 303 ST AINLESS STEEL

BE ARING C AP 5 Fe 303 STAINLESS STEEL |
$

t
:

-- ---e
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;

NOTES:

1. NO CH ANGES TO BE M ADE TO THIS DR AWING WITHOUT APPROPRI ATE i
R ADIOLOGIC AL/REGUL ATORY APPR OVAL IN WR IT IN G - SEE SPS 111, 8.6 C|C t
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ITEM ITE M M ATER I AL TYP IC AL M ATE R I AL o

DE SCR IPT IO N N O. TH IC K NE SS DESCR IPTION {
<

ENCLOSURE I l.5 M IN Al or Fe AL U M INU M OR STEEL (
BASEPLATE 2 6.3 M IN Al or Fe or W AL U M INU M CR STEEL OR HIGH DENSITY METAL, SINTERED TUNGSTEN (

D{0 SHU TTER GU IDE 3 6.3 Fe STAINLESS STEEL
CENTER BLOCK 4 22.2 M IN W HIGH DE NSITY ME T AL,SINTERE D TUN GSTE N

fSHUTTER BL ACE 5 1.5 Fe STAINLESS STEEL
:

t-

I
- --t

I:
t
r

l--

NOTES: |:

1. NO CHANGES TO BE M ADE TO THIS DR AWING WITHOUT APPROPRIATE
R ADIOL O GIC AL /R E GUL AT OR Y APPR OVAL IN WR IT ING - SEE SPS III, 8.6
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|
NSOURCE 3 Kr 8 5 Kr85 Sr90 Sr90 Sr90 Sr90 P ml4 7 Am241 Am241 Cm244
| 250 1000 16 70 300 800 1000 1000 3000 1000 |

SHELL-HOLDER B ACK t Fe M Fe M Fe d Fe d Fe dj Fe d Fe d Fe /M Fe d Fe d |
SHIELD-HOLDER B ACK 2 Pb d Pb d Pb d Pb d Pb d Pb d N/A d N/A d N/A d N/A d [

0 HOLDER 4 Fe AW d Fe djFe lh W d W A Fe d Fe & Fe d Fe d 0f3

SHELL-HE ALTH SHIELD 5 Fe dQ Fe A Fe ZNFe A Fe d Fe d Fe d Fe d Fe d Fe A I

ddPb M Pb A Pb d Pb M N/A d N/A d N/A d N/A d fSHIELD-HE ALTH SHIELD | 6 {Pb A Pb
|
|

DIMENSIONS A 65 65 65 65 65 65 N/AzhN/Ad N/A [ N/A d
~

B 51 51 51 51 51 51 60 60 60 60

|C 17 17 17 17 17 17 33 33 33 33

D 25 25 25 25 38 38 14 14 14 14 ;

fE 25 25 25 25 25 25 N/A d N/A d N/A d N/t
,

F 73 73 73 {73 73 73 N/A d N/A d N/A d N/A d j
|' - c[g

,

f _ _

'

SURFACE R ADI ATION M-M 3.7 25 0.8 1.1 2.0 24 BG * O.6 2.6 2.1

EXP URE R ATE N-N 26 20 3.5 14 12 23 BG * O.4 1.4 1.3 |
2(VICTOREEN 491,30MG/CM ) 0-0 1.2 7 2.1 7.6 25 43 BG * O.3 0.4 1.3 e

P-P 10 17 2.7 8.0 25 44 BG * O.3 0.7 1.I |

Y O-O 11 7 1.7 5.6 8.0 10 BG * .O.2 0.7 1.1 i M
.__ _ |

* B ACKGROUND g

NOTES: a

| NO CH ANGES TO BE MADE TO THIS DR AWING WITHOUT APPROPRI ATE f
R ADIOLOGIC AL/REGUL ATORY APPROVAL IN WRITING - SEE SPS 111, 8.6. $
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-
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-- --s y ; _ .' nirt f j-,

~ ~ ~ ~ ~ ~ ~

6 _g Pb P AB P ART NO. UX-S-Oll405-OOI LEAD ALLOY (Pb) WITH 2-3% ANTIMONY (Sb) p',_'
. | ..L - ~- , . . . , , , , _ , , , _

f /7\ W
~ ~ ' ~ ~ ''~ ' ' ' '

P AB P AR T NO. UX-S-UXOO37-OO2 HIGH DENSITY MET AL, SINTERED TUNGSTEN (W) ;x, ag. ,,

.) /8
, ,

-
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102 SOURCE HOLDER a HEALTH SHIELD

'"5" I ~ REGut ATORY 8 S AFETY DATA !
~ ~

SECTION A- A '- -

l@ ee m, DC-C-12 8 7t i-o ol liy!
*

i A_



_ _ _ l- - - - - - - - - - 4___-_-
- ...,------ ------ --- ---- l - ---. ___ __... -- ..I- -_-__-_--__ - - ..-_!rV 3 2 1

k 56 i

SOURCE 3 Kr 65 Kr 85 Sr90 Sr90 P ml4 7 Cm244 *

250 1000 16 70 1000 |000 |

l W d,W d W d W d Fe d Fe & !
[ SHIELD-HOLDER B ACK
| HOLDER 2 W d W Zh W d W d Fe d Fe d N

j SHELL-HE ALTH SHIELD 4 Fe ih Fe d Fe d Fe d Fe /h Fe d 0 |-.
SHIELD-HE ALTH SHIELD 5 Pb d Pb d Pb d Pb d N/ ALM N/Azh I

h: - - . - __+-- e.

,c

|!
Y

n--._t . n

N/ALNN/A/h,jDIMENSIONS A 32 32 32 32

B 3 3 3 3 6 6 |- "

|C 89 89 89 89 45 45

D 25 25 25 25 22 22 |

E 96 96 96 96 N/A d N/A._ {
F 17 17 17 17 24 24 |

c|
C |

|
|
|
|
1

$ +-> m

|
NOTES: ,

e

i NO CH ANGES TO BE MADE TO THIS DR AWING WITHOUT APPROPRI ATE
R ADIOLOGIC AL/REGUL ATORY APPROV AL IN WRITING - SEE SPS Ill, 8.6.

B
B 2 DIMENSIONS ARE IN MILLIMETERS.

MATERI AL DESCRIPTION:

s Fe P AB P ART NO US-S-Ol2879-OO4 S T AINLESS STEEL, ALLOY TYPE 303
A PROD RELE ASE GAS 7-es-9r

!4 Pb P AD P ART NO. UX-S-Oll4 05-OOI LE AD ALLOY (Pb) WITH 2-3% ANTIMONY (Sb)
L tg RELE ASE DESCRIPTt0M/ECM DRaf TER CATE REL'D BY DATE

""'S' "

_\ W P AB P ART NO. UX-S-UXOO37-OOO HIGH DENSITY METAL SINTERED TUNGSTEN (W) .

h k- - h $/6 N/A NOT APPLICABLE (NO CUTOUT FOR LEAD FILL).
TOLER4MLES UMLESS CYM %:SE 40 TED , - ' . . . . . ..,.g. - ,7 ..y%

NF
PteTime SPLc4 tcaTr04 | SELEci LATERi g

',i 4 [h AU -. " ~[ ' .'*Nf . - $' .f[. .' ' '* ct P'"'e e t e
'#'. 1 6

A' (. . '' ''$ k -

ECHO LAYEM- ALL

C /P: PROJ GAS.t-!4D *f 45 CRC-5H!E.! D
'" ~ ' ' ' '

Ak BR BR ABB Process Automation inc. A" ' "
A A"kEREW UddO*T.*,"."4'!o24302

m o AT.
cAs 7 -b s - s i 'sti um emm u s a.

" "'' SOURCE HOLDER 8 HEALTH SHIELD
g uwii g ygg gscuaCr eAar utacen scAtt

l@ EE3 M "h .cn, DC-C-128 7||-O 01 I?1|N
u
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APPENDIX C

SAMPLE RADIATION LABELS
(Reference Section 3.3)

.
I Ell >

.'" ' | e :, .e,, REGULATORY CONDITIONS

'veY U THE RECEIPT. PO55ES$10N, USE, AND TRANSFER OF THISr

.. M -, DEVICE ARE SUBJECT TO A GENERAL LICENSE OR THE EOUl-

M'"y.;[!' , "
- WITH WHICH THE NRC HAS ENTFRED INTO AN AGREEMENT

', VALENT AND THE REGULATIONS OF THE U.S. NRC OR A STATE-

' '

| MODEL FOR THE Ex!RC15E OF REGutATORY AUTHORITY,
! ABANDONMENT OR DISPOSAL PROHIBITED UNLESS TRANS-

FERRED TO PERSONS SPECIFICALLY LICENSED BY NRC OR AN
. AGREEMENT STATE.

' ' ;t D ATE ME AS. OPERATION PROHIBITED IF THERE 15 AN INDICATION OF FAILURE
' OF, OR DiMAGE TO, CONTAINMENT OF RADIOACTIVE MATERIAL.

TE5T INTERVAL INSTAL. flON. DISMANTLING, RELOCAYlON, REPAIR OR TEST-

@ , ING 5 HALL BE PERFORMED BY PERSONS SPECIFICALLY Ll+
CEN5FD BY NRC OR AN AGREEMENT STATE.

DEVICE SHALL BE TESTED FOR LI AK AGE OF RADIOACTIVE
MATERIAL AND PROPER FUNCTIONING OF THE ON-OFF MECH-
ANISM AND INDICATOR,17 ANY, AT INTERVALS SPECIFIED ON<u-

p, THE ATTACHED YEMOW LABEL.

3$713 001 REMOVAL OF THl5 LAGn 15 PROHIBITED;

h . I>

.4 RAD 10 ACTIVE (MATERIA [ g j
c - a
i? r ..y.

I | DATE MEASURED 3
m

p q
. . . , - . . , . . a. . . , ,

{ ?. A85 PROCES$ AUTOMATOi MC. ?

- COLUMOUE, OMO .~
,

Il.000 M M j ( ,, .
- _ mm. -

,..

a

!
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45F D-1 4EF

APPENDIX D

ISODISTANCE RADIATION PATTERNS I
(Reference Section 3.6) !

Contents:

D-1 Cover page '

D-2 TG-1, S-11, 37 GBq Kr-85 - [
D-3 TG-1/TG-2, S-16, 185 GBq Am-241

;
D-4 TG-1, S-18, 2.6 GBq Sr-90 '

D-5 TG-1, S-20, 37 GBq Pm-147
7D-6 TG-1, CLC.D1, 37 GBq Cm-244 j

D-7 TG-2, S-18, 11.1 GBq Sr-90
.

D-8 TG-2, S-18, 29.6 GBq Sr-90 (Bremsstrahlung) |D-9 TG-2, CLC.D1, 37 GBq Cm-244 )

D-10 TG-3, S-11, 55.5 GBq Kr-85
D-11 TG-3, S-18, 2.6 GBq Sr-90
D-12 TG-3, S-20, 37 GBq Pm-147
D-13 TG-4, S-11, 37 GBq Kr-85

,

D-14 TG-4, S-11, 37 GBq Kr-85 (3 module head pkg) !

D-15 TG-4, S-16, 185 GBq Am-241
i

D-16 TG-4, S-18, 2.6 GBq Sr-90 (3 module head pkg) '

'

D-17 TG-4, S-20, 37 GBq Pm-147
;

D-18 TG-4, CLC.D1, 37 GBq Cm-244
D-19 TG-5, S-18, 3.7 GBq Sr-90 *

!

;

I

J

l

)
.

-___m_ m =.--e , + .- . , .g - 3- --- g.
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ABB PROCESS AUTOMATION INC. RADIATION PROFILE COtuuBuS. OsiO 43202
% No. Customw / Address J.O.

07/LK5/212 USNRC Registration information
Devko S.N. Devke Model Sensor / Frome Gap Safety Classifgotion

TG- 1 TLK5-078 H 13 mm ANSI-
Sotrce S.N. Source Model Source P.N. Oty / Isotcpe instrument Method
K-1000-H S-11 12112-004 37 GBq / Kr-85 RAM - A 6-0001R Ser 430-787 Per ANSI N538

[RADPA101]-31
SOURCE "ON" / ["OFF"]

9 ([BG) (uSv/hr) 9 .( [BG]

O

57 [17] 57 [17]

([57]190 190 , [57] [
4

4 2X 76 14000 14000 76
743)y , yr43) X [81 [1] X X[BG]

280 5000
[1] [81 X

~ ~~ ~~ ~ f81 X [79] X - X 160 X 13 BC x
'

[8] [BG] [BG)

19 ([19] 19 ( [19]
O

' [4'] ([4]4 4

Scole 1:20
(Centirneters)

1I I I

BG X[BG] h BG M[BG)

FRONT VIEW LEFT SIDE VIEW

. - _ _ - _ _ _ _ _ _ .
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ABB PROCESS AUTOMATION INC. RADIATION PROFILE COtuusuS. OsiO u202
fhe f40. Custome / Address J.O.
U6/AM2/12 USNRC Registration Information 018820

DevKe S.N. Deixe Model Senscr / Frame Gap Safety Classificotx>n
TG-1/TG- 2 THAM 2-U 6BH 305 mm ANSI-

Source S.N. Sowce Model Source P.N. Oty / Isotope Instrumen t Method
AM-5003 S-16 10098-003 185 GBq Am-241 RAM -A 6-0001R Ser 430-787 Per ANSI N538

[RADPATOl] -35

BG X [BG] SOURCE "ON" / ["OFF"] BG X [BG]
(uSv/hr)

O
BG [BG] BG.

:([BG],a

BG;([BG] BG;< [BG]

?
w

BG
1 7 7 1 BC BG BG 6 BG BG BG

X X

[BG] [1]. [7]V F[7] [1]
x TK X K k x x

[BG] [BG] [BG]: [6] [BG] [BG] [BG]BG'< [BG] BG!<[BG] g
BG [BG] BC [BG],

|

|
,

Scale 1:20
(Centimeters)

lI l |

BG X [BG] ii i i BG ;( [BG]
05 30 100

FRONT VIEW LEFT SIDE VIEW

. _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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888 PROCESS AUTOMATION INC. RADIATION PROFILE CotuuBuS. osio 43202
Fh No. Custome / Address J.O.
07/LS1/212 USNRC Registration Information
Devko S.N. Device Model Sensor / Frome Gap Safety ClassifKction

TG- 1 TLS1 -U6BH 38 mm AN SI-
Source S.N. Source Model Source P.N. Oty / Isotope instrument Method
S-1382-T S-18 12125-001 2.6 GBq Sr-90 RAM-A 6-0001R Ser 430-787 Per ANSI N538

[R ADPATO1]-33 p ,, ,, ,, ,,

4 ( [BG] (uSv/hr) 4 X [BG]

O

18 [4] 18 [4]

65i([12] 659:[12]2 2 1 3 4
x xx 28 x40 500 500 40 350 37 7[BG) [9] y- K V x [9] [BG][BG] x x [BG|[81 X- K fBGl, , i'

[46) (46] [31) (5]
'

'

8:( [8] 8 X[8] O
~ :(- :(-

3 [3] 3 [3]

Sccle 1:20
(Centimeters)

|I l i

BGX[BG] hh $ d BG X [BG]

FRONT VIEW LEFT SIDE VIEW
,



ABB PROCESS AUTOMATION INC. RADIATION PROFILE COtuueuS. OHIO 43202
Rie No. Customer / Address J.O.
07/LP1/212 USNRC Registration Information
Device S.N. Devke Model Senscr / Frome Gap Safety Classification

TG- 1 RP1 -078H 13 mrn ANSI-
Source S.N. Sowce Model Sowce P.N. Oty / Isotope h strurnen t Method
P-276-A S-20 12139-001 37 GBq Pm-147 RAM-A 6-0001R Ser 430-787 Per ANSI N538

[RADPAT01]-32 ,, ,, ,, ,,

BG M [BG] (uSv/hr) BG k [BG]

O

BG [BG] BG . [BG]3

. o
BG H[BG] BG u [BGl d

BG BG 68 68 BG BG BG BG 34 BG BG BG

f y y fyx x x y - y X y

[BG] [BG] [BG] [BG] [BG] [BC] [BG] [BG] [BG] [BG] ' [BG) [BG]

BG :( [BG] BG H [BG]

BG [BG] BG [BG]

Scale 1:20
(Centimeters)

lI I |

$o BG H [BG]BG X [BG] 05 too

FRONT VIEW LEFT SIDE VIEW
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ABB PROCESS AUTOMATION INC. RADIATION PROFILE COtuuBuS. OsiO 43202
file No. Custome / Address J.O.
U7/TCM/212 USNRC Registration Information
Device S.N. Device Model Senscr / frocne Gap Safety Classif<otsn

TG- 1 TMCM1 -U78H 460 mm ANSI-
Source S.N. Sotrce Model Source P.N. Oty / Isotope instrumen t Method

CLC.D 1 12136-002 37 G8q Cm-244 VICTOREEN V-488-A (Neutrons) Per ANSI N538
##E ~56 BG , [BG] SOURCE "ON" / ["OFF"] BG [BG]

(uSv/hr) 2

2 [2]
(X-Ray + Neutron)

2 [2].
4

4 -([4] 4 H[4]

_

?
w

2 10- 52 52 10 22 9 42 14 6 1
X X X X X XX X X X X x
[2] [10]; [52] [52] [10] [2] [2] [9]. [42] [14] ' [6] [1]58 ([58] 58X [58]

11 [11] 11 [11]

Scale 1:20
(Centimeters)

ll I I

2;([2] y $ f 2 X [2]
FRONT VIEW LEFT SIDE VIEW

_ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ . _ _ _



_

|

| ABB PROCESS AUTOMATION INC. RADIATION PROFILE cotuuBuS. onio 43202
File No. Customar / Address J.O.

U6/TM5/ USNRC Registration information
Device S.N. Device Model Seetscr / frame Gap Safety Classificatx>n

TG-2 TM5-U6BH 50 mm ANSI-
Source S.N. Source Model Source P.N. Qty / Isotope Instrument Method
S-575-A S-18 12125-002 11.1 GBq Sr-90 RAM-A 6-0001R Ser 430-787 Per ANSI N538

[RADPATOl] -34 ,, ,, ,, ,,

7 :( [5] (uSv/hr) 7 X [5] |
|

h
i

, ,

23,([7]
.s

-
23 .[7]

.

10 70X [18] 1010 70 M [18] ?
X XX 2 "

[5] 140 4
3300 3300 [5][5] 140

[9]x f471E, E, f471 X[9] [9]x 3300
310 35 X

Xf471y Xf51 f41 [BG;, , ,
, - - - - , , - , .

6i([6] 6:: [6]

([4]
- X

14 14 [4]
I

Scale 1:20
(Centimeters)

1I | |

2 X[BG) g ; 4 2 X[BG]

FRONT VIEW LEFT SIDE VIEW

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



_

ABB PROCESS AUTOMATION INC. RADIATION PROFILE COtuuBus. coo 43202
file No. Customw / Address J.O.

U6/TH/300 USNRC Registration Information
Devge S.N. Device Model Senscr / Frome Gap Safety Classifsoten

TG-2 TH/U6BH (BREM) 305 mm ANSI-
Sowce S.N. Source Model Source P.N. Oty / Isotope instrument Method

S-18 12127-001 29.6 GBq Sr-90 RAM -A 6-0001R Ser 430-787 Per ANSI N538
W A m ]-3a 5y[BG] SOURCE "ON" / ["OFF"] 5 g[BG]j

'

(uSv/hr)

3 3 3

17 ,[1] 17,,[1]
-1 - a

35 X[3] 35:c[3]

20! i20 20 BG
*X X X

*100 100 100 3

]2
xX X X

i X i i X NX X N 5 kx
[1] [4): [36) [36] -[4] [1] [1] [4] [36] [2] . [BG] [BGJ

35:( [35] 35 :[35] O
:c. ::

8 [8] 8 [a]

Scale 1:20
(Centimeters)

|I I I

1 x [1] !! L 4 1 x [1]
FRONT VIEW LEFT SIDE VIEW



ABB PROCESS AUTOMATION INC. RADIATION PROFILE COtuusuS. OsiO 43202
Re No. Customer / Address J.O.
U6/TCM/212 USNRC Registration Information
Devko S.N. Devko Modei Sensw / Frome Gap Safety Ciossifkatsn

TG-2 TMCM 1 -U6BH 460 mm ANSI-
"~

C$_CY1 1213d 002 I7 $Iq Cm-244 MYbREEN V-488-A (Neutrons) er ANSI N538
#^* l -5 #

BG [BG] SOURCE "ON" / ["OFF"] BG [BG]

(uSv/hr) 2

(X-Ray + Neutron)2 [2]. 2 [2]

3 <[3] 3 af31

____

?
e

2 10: 52 - 52 10 22 9 42 14 6 1
X X X X X XX X X X X X
[2] [10]! [52] [52] [10] [2] [2] [9]; [42] [14] [6] [1]

35 ([35] 35:([35]

8 [8] 8 [8]

Scale 1:20
(Centimeters)

I1 I I

2 X[2] Q { f 2 X [2]
FRONT VIEW LEFT SIDE VIEW



m

ABB PROCESS AUTOMATION INC. RADIATION PROFILE COtuusuS. OsiO 43202
file No. Customer / Addre3S J.O.
02/LK4/13 USNRC Registration Information

Devke S.N. Device Model Sensor / Frome Gap Safety Classificat~en
TG-3 TLK4-MO2BH 13 mm AN SI-

Source S.N. Source Model Source P.N. Oty / Isotope instrument Me thodK-1317-T S-11 12137-001 55.5 GBq Kr-85 RAM-A 6-0001R Ser 430-787 Per ANSI N538
IRAOPAT01] -21 ,, ,, ,, ,,

(uSv/hr)
53: [2] 5 s[2] O

28 [12] 28 [12]

?
120ef[50] 120:< [50] E

5 29 350 350 29 5 2 93 4300 350 10
[3] X [191 X X X X[191 [3] [ X[1] [8] X [681y - X[43) X[7] f,

2
,-

[48) (48]
'' '\

79 9f [79] 79 30 [79]

h
12 [12] 12 [12]

Scale 1:20
(Centimeters)

23: [2] || | | 2 M [2]
O5 30 100

FRONT VIEW LEFT SIDE VIEW

__ -



-

ABB PROCESS AUTOMATION INC. RADIATION PROFILE COtuuBuS. OHIO 43202
Fsie No. Customw / Address JO.

02/TM2/38 USNRC Registration Information
_

Devke S.N. Devke Mxiel Senser / Frorne Gap Safety Clobt cotion
TG-3 TM2-MO2BH 38 mm ANSI-

Sotrce S.N. Source Model Source P.N. Oty / lsotope In strurnent Method

S-1392-t S-18 12125-001 2.6 GBq Sr-90 RAM -A 6-0001R Ser 430-787 Per ANSI N538
[RADPATOI] -22 , ,, ,, ,,

(uSv/hr)
BGi([BG] BG '([BG]

O

,_
,

[5]6 [5] 6

?
15 M [12] 15 :( [12] c,

.

1 880 270 22 ll4kh f40 )c [6 [BG] [BG] [6 X y y x X[BG] [ X
' '\ (20] [45]' '[11] j [2] '[BG]' ''

[20)
8i([8] 8:([8]

N
~~

1

([3)(g- :
3)

Scale 1:20
(Centimeters)

BG H [BG] !! ! ! BG :( [BG]
O5 30 100

FRONT VIEW LEFT SIDE VIEW

___ - _ _ _ _ _ _ _ _ _ _ -



ABB PROCESS AUTOMATION INC. RADIATION PROFILE COtuueuS. OsiO u202
file No. Custornw / Address J.O.
02/LP1/212 USNRC Registration Information

Device S.N. Device Modd Senscr / Frorne Gap Safety CkissifKotion
TG-3 TLP 1 -MO2B H 13 mm ANSI-

-2kf$-A Y2Y 12N$-001 I7 b8"q Pm-147 YASE1
'

A 6-0001R Ser 430-787 [er ANSI N538
[RADPAT01} -23 ,, ,, ,, ,,

BGst [BC] BG X [BG]

BG, [BG] BG [BG)

?
BG M [BG] BG X [BG] U

BG BG 50 - 50 BG BG BG BG 40 50 BG
X [BGl X X: hd X X [BGl [BGlX XfBG) [BGlX [BGlX X[BGl XfBG)

BC

X[BG[BG]' [BG']
' \ ' ' '

[BG]
'

BG M [BG] BG M [BG]

O
X - X

BC [BG] BG [BG]

Scale 1:20
(Centimeters)

BG 5 [BG] || | | BG-M [BG]
05 30 100

FRONT VIEW LEFT SIDE VIEW



ABB PROCESS AUTOMATION INC. RADIATION PROFILE CotuuBus. ohio 43202

nie n/e.09 LK5/11USNRC Registration Information
custorner / Address ao.

Device S.H. Device Model Sensor / frorne Gap Safety Classification
TG-4 TLK5/098H 13 mm ANSI-

Source S.N. Source Model Source P.N. Oty / lsotope hstrurnent Method
K-1002-H S-11 12112-004 37 GBa Kr-85 RAM-A 6-0001R Ser 430-787 Per ANSI N538

[RMFATOl] -42 ,, ,, ,, ,,

10!([1] (uSv/hr) 10 x[1]
O

36 [5] 36 [5]

?<12] 190'c [12] CJ190j
,

4 63 3700 3700 63 41 14 185 8 3 BG
Y Y Y =X X X X Y Y Y y y=

[3] [17]: [150'] [150] [17] ['3][BG] [3]! [9] [' ] [3] [BG]7

7Y[26] 7 X [26] O
2 [7] 2 [7]

Scale .1:20
(Centirneters)

|| | |

BG X [2] Q $ $ BG X [2]

FRONT VIEW LEFT SIDE VIEW

_ - - _ _ _ _ _ _ - _ - -
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ABB PROCESS AUTOMATION INC. RADIATION PROFILE COtUuBuS. OHIO 43202
fide Ng Customer / Address J.O.
09/LK5/11 USNRC Registration information

Dede S.N. Devko Model Sensor / Frame Gap safety clossif.catK>n
TG-4 TLK5/098H 13 mm ANSI-

Source S.N. Sourte Model Source P.N. Qty / Isotope bstrument Me thod
K-1002-H S-11 12112-004 37 GBq Kr-85 RAM -A 6-0001R Ser 430-787 Per ANSI N538

[RADPAT01] -46
SOURCE "ON" / ["OFF"]

10 M[1] (uSv/hr) 10 |([1]
O

36 ,,[5].. 36 [5]

T
190M12] 390>e[32] ;

'

,-

:
1 14 185j |185 14 1 1 14 185 8 :3 BG

y Y Y- - - - - X Y X Y Y - Y Y y
[BG] [3]| [9)j j [9] [3] [BG]'[BG] [3] [9] ['7] -[3] [BG]

: :

7 X [26] 7'X [26] g

2 [7]' 2 [7]
3

Scale 1:20
(Centimeters)

|I I I

BG x [2] O $ d BG X [2]

FRONT VIEW LEFT SIDE VIEW

_ _ _ _ _ _ _ _ - . _ -



ABB PROCESS AUTOMATION INC. RADIATION PROFILE COtuuBuS. OsiO 43202
File No. Customer / Address J.o.

USNRC Regis'eotion information
Devko S.N. Devko Model Sensor / Frorne Gap Safety Classification

TG-4 102 mm ANSI-
Source S.N. Source Model Source P.N. Oty / Isotope bstrument Method

AM-5003 S-16 10098-003 185 GBq Am-241 RAM-A 6-0001R Ser 430-787 Per ANSI N538
(RADPAT01) --44 ,, ,, ,, ,,

BGK[BG] BG X[BG]
(uSv/hr)

O

BG [BG] BG [BG]

1j([1] 1 x[1] a

c;

BG 2], 16 ] ,,16 j,2 BG 8,G BG 6, BG BG BC,,

^
,

[Bb] [2]f [16) [16] [[2] [BG][BGJ [BG]^ [6] fBG] ^[BG] [BG)
^

'

BGY[BG] BGi([BG] g
.,

c
BG''[BG] BC [BG]

Scale 1:20
(Centimeters)

|| | 1

BG;([BG] hk $ d BGi([BG]

FRONT VIEW LEFT SIDE VIEW

- _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ . - _ _
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ABB PROCESS AUTOMATION INC. RADIATION PROFILE cOtuMeus. OsiO 43202 <

file No. Customer / Address J O.
09/LP1/11 USNRC Registration Information

Devko S.N. Devko Model Sensor / frome Gap Safety Classifkotion
TG-4 13 mm ANSI-

Source S.N. Source Model Sotrce P.N. Oty / Isotope in stru men t Method
P-267-A S-20 12139-001 37 GBq Pm-147 RAM- A 6-0001R Ser 430-787 Per ANSI N538

[M>PATOG -Al
SOllRCE "ON" / ["OFF"]

BG " [BG] (uSv/hr) BG < [BG]

O

BG ,, [BG] BG , ,[BG]
,.- . g

BGj[[BG] BG '< [BG]

y BG 2-y 340v v340 y 2 BG y BG BG 1 BG BG BG
'[BG] [BG]! [1]" "[1] ! [BG] [BG]' y[BG] [BG] [BGJ [BG] _ [BG] [BG] '

= y y y y y

BG lI[BG] BC ;< [BG] O
BG [BG] BC [BG)

Scole 1:20
(Centimeters)

lI l i

$o th BG X [BG]BG X [BG] 05

FRONT VIEW LEFT SIDE VIEW

>



ABB PROCESS AUTOMATION INC. RADIATION PROFILE CotuuBuS. Osio 43202
File No. Customer / Address J.O.

USNRC Registration information
Devko S.N. Devko Model Sensor / Frome Gap Safety Gassifkation

TG-4 460 mm ANSI-
Source S.N.

| Source Model
Source P.N. Oty / Isotope inst umen t Me thod

CLC.D1 12136-002 37 GBq Cm-244 VICTOREEN V-488-A (Neutrons) Per ANSI N538
# #' U*

1 [1] SOURCE "ON" / ["OFF"] 1 , [1]
(uSv/hr)

7 [7] (X-Roy + Neutron) 7 [7]

20j( [20] 20 :c [20]_

__

?
a.

,

2 14 170

[2] [14]f [170),__ ,,170
14 2, 2 10 58 16 6 1,

^ ^ ,

^
[170] [14] [2] f2] [10][ [58'] f16] [6] [1f

27Y[27] 27 M[27] g
8 [8] 8 [8]

Scale 1:20
(Centimeters)

|| I i

1 i( [1] bh $ d 1 X [1]
FRONT VIEW LEFT SIDE VIEW

. . - - _ _ _ _ _ _ _ _ _ _ _ _ - _ _
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ABB PROCESS AUTOMATION INC. RADIATION PROFILE CotuuBuS. osio c202
Fde No. Customer / Address J.O.

C7/ /9 USNRC Registration Information
Devece S.N. Device Model Sensor / Frome Gop Safety Gossifecoton

TG-5 9 mm ANSI-
Source S.N. Source Model Source P.N. Oty / Isotope hstrument Mathod

S-2043-C S-18 12126-001 3.7 GBq / Sr-90 RAM-A 6-0001R Ser 430-787 Per ANSI N538
[RADPAT01) -51 ,, ,, ,, ,,

(uSv/hr)
BG -( [BG] BG : [BG] g

f[ PROCESS MACHINE. MOUNTING SURFACE

(Radiation not

9 g[6] 9 c[6]
o

* '
.

26 ([1 71 26 D [17]'
*

..
4 2 ,, 300 300 [42 1 BG 4 ;. 12 580- | 35 61

,

[Bh] [7]{ [44') -- ] I'[7] [BD] fBC] [3]^ [9) h80]~ [[35] [6]y
17 ~[ 17' [10]

7. . .([6] 7' ' [6] .
.-

Scole 1:20
BG -( [BG) BG X [BG]gg ;

II i 1

05 30 100

FRONT VIEW LEFT SIDE VIEW

_- -____-
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APPENDIX E

ACCURAY SYSTEMS RADIATION SAFETY MANUAL
(Reference Section 3.8)

Contents:

E-1 Cover page
E-2 ABB Manual, BC-S-8-019406-001
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/m 15 3

F- Microw
M NCCLRc1T Nucleonic X-ray Weight Sensor

. . .
FEATURES..

-

- -

.M,'
e * Bi-directional Frame Standardization maintains

system accuracy even when the heads become
misaligned due to outside force exerted on the
scanning frame. Frame standardization is easily
implemented by the operator at the Operator 1

Station..

A Source Decay Model compensates for the slow,
predictable decay of the nucleonic source by
accurately calculating the strength of the source
at any point in the system's hfe. This ensures
measurement accuracy over the hfe of the sensor.

in,
* '

m.mme ,- ~ . ,., ,
'

All Point Standardization is accomplished through
9 . &.

g gg g g

describe the relationship between fiberglass
weight and the ion chamber output. Dirt on the_ s

5 sensor window is measured dunng off-sheet. ,

j standardization and " subtracted" from subsequent
j process measurements.

|

'. Linear response and sensor stabihty permit,

*
- - -

# * **

pre-installation and permanent factory cakbration,
with typically no need for dynamic correlations.

EXECUTIVE SUMMARY Self-diagnostics are run during each standardiza-
. . tron and the results are stored in memory. Results

The MicroTec family of sensors provides precision
are available in printout form for easy diagnosis of

measurement of fiberglass products. The sensor problems.
Nucleonic X-ray Weight Sensor features a
propnetary design which ensures ultra-stable
radiation detection and an extremely high signal- Standard check samples allow quick verification of

to-noise ratio. sensor accuracy.

An Air Wipe ensures that loose fiberglass, or other
DESCRIPTION contaminants are kept out of the measurement

gap.
This sensor has a nucleonic source of X-ray
photons and a large ionization chamber. This SPECIFICATIONS
design is proven to produce extremely accurate
weight measurements, even in the " hostile" Accuracy of 0.3% of weight output, typical
environment of the plant. average deviation between sensor reading and

check samples. 0.5% of weight output, typical
Signal processing is carried out entirely in the average deviation between sensor reading and
AccuRay MICRO system's computer, permitting sample lab weights.
accurate measurement over the entire process

Typically measures weight shifts as small as 2,4range without operator assistance. m

gsm (0.0005 lbs sq ft).

Automatic standardization, air wipes and direct dirt Source: 500 mci nucleonic x-ray emitter
measurement minimize the effects of contaminants
on the sensor heads. Permanent calibration of the Air Gap: 15,2 cm (6 in.). 25,4 cm (10 in.),

sensor heads at the factory usually eliminates the or 35,6 cm (14 in.)

need to perform field cahbration when a head is Measurement
replaced. Range: 200, to 10.000 gsm

(0.04 to 2.01 lbs sq ft)

e w, t < , r.2 m m a 17. m m . ca s . ; '
, i u t> . ,r. - ..r -

1 , ,,

e st.<co irademark and sarwce mark of Acconny Cypmetion P<Weo m U S A 122 BS- A-6-084244-002

Ndf$3 '3bk"b".T.1"Kilb.-i,-i-.'
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A A
w w Product Numbers: AG5582, AG5983, AG5584,

%ABB MOD 300 AG5984. SG5582. SG5983. SG5584, SG5984

ABB AccuRay'l\ucleonic
Thic< ness Sensors

i

Features
. h

Drfft-free, non contacting
measurement ,

Individual calibration for each o

alloy or grade
.

.

~
Application matched sensors -

Superior measurement accu- 'i dMe - +0 -

racy .

High signal-to-noise ratio
(

Fast speed of response
.

. .

Automatic compensation for ;

sensor window contamination
by foreign material (dirt)

.

Permanent full-range calibra-
tion,linearization and stan-
dardization . The conical beam geometries have rate measurements,

large solid angles to make maxi-
Source decay compensation mum use of the radiation energy These distinct features translate di-

emitted from the sealed sources, rectly into superior sensor perform-
This achieves the high performance ance with unique results that canProduct Description required for accurate measure- be measured in a significant Return

,

ments. Advanced and proprietary On Investment.Today's sensors must provide ac-
developments have been incorpo-curate, drift-free measurements of
rated. Unique signal processing Specificationsproduct thickness. This is accom-
and standardization techniques vir-

plished by the ABB AccuRay fam' tually eliminate the sensor's sensi- Although every process and appli-ily of advanced conical beam ge- tivity to dirt accumulations on the cation is unique, these specifica-
ometry sensors that feature supe . measurement windows. tions are based on a typical opera-rior resolution, composition insensi-

tion. This assumes sampling andtivity, and permanent calibration.
The stability and insensitivity to ex- testing techniques that are suffi-
traneous variables permit perma- ciently precise to demonstrate theABB AccuRay thickness sensors
nent sensor calibration and simple inherent accuracy of the ABB Accu-are compact, rug 9ed units which in-
field recalibration, if necessary, fol- Ray sensor.

corporate unique high efficiency
. lowing a cobble. Each sensor

sealed nucleonic sources in combi ^ measures on a single, linear cali- Each of the following specificationsnation with spectrally-matched de'
bration curve over the entire proc- results from sensor testing usingtectors, to obtain the highest per- ess range of the system. Verifica- high-precision samples and ABB

formance available today. The high tion is simplified by using only defined testing procedures.efficiency sources contain high spo- single-point calibration verificationscific activity Sr-90 or Am-241, with
and static, reference sample re- .

negligible intemal energy loss. The '

'.peatability checks. Included are
ionization chamber detectors are extensive on-line sensor diagnos-
c stom desi ned and manufac- tics, to provide maximum operator y

simplicity and confidence in accu-
ASEA BROWN BOVERI

.- _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



| SG5984SG5582 SG5983 SG5584Product Number
AG5582 AG5983 AG5584 | AG5984

TM-5 THAM-2
Sensor TM-5 THAM 2High Speed High Speed

(Beta) (Beta) (Gamma) (Gamma)

70 mci 300 mci 1 Curie 3 CuriesSource
Sr-90 Sr-90 Am-241 Am-241

5Time Constant 70 msec 20 msec 59 msec 20 msec

1.875 inches 11.125 inches'
Free Air Gap

(47.6 mm) (282.6 mm)

For aluminum 2 to 70 mils 60 to 1500 mils '
and its alloys (0.05 to 1.75 mm) (1.55 to 39 mm)

Thickness Range
For carbon 0.5 to 25 mils 5 to 200 mils

and stainless steels (0.015 to 0.64 mm) (0.13 to 5.00 mm)

2For aluminum 10.1% or 0.02 mils
10.1 /oand its alloys ( 0.0005 mm)

Accuracy

For carbon 10.1% or 10.005 mils * t0'1%and stainless steels (i0.00013 mm)

eghg aH y cahabonCo po ition

Operating None. Sensor is designerd for reliable operation at temperatures
Temperature normally encountered in common metals applications.

SensMy to
-Design and tuning of source- Negligible. Design and tuning" "

Passline Change detector compensates for 0.25" of source-detector compensates
les (6.3 mm) passline change. for normal variations in passline.

Negligible. Air wipe and standardization of gaugeForeign
compensates for effect on measurement of oil,

Material Buildup
water, and dirt deposit on source-detector " windows."

Stability 10.05% of nominal thickness value over 2 hours without standardization |
Resolution Less than 0.1% of thickness with one second averaging' |

Repeatability' Less than 0.1% or sensor resolution * |
Notes: 1. Upper range of THAM-2 geometry for aluminum is application dependent

2. Whichever is greater

M Eh Rh 3. For state conditions. for two standard deviations (95% confidence interval)
BE WW Br 4. Custom air gaps up to 17.125 inches (435.0 mm) available

[%|$|@ 5. Application dependent specification. Most common applications specification hsted.
Ana snown soveni 6.1 RC time constant (time to exhibit 63% of a step change) Pnmed s1U S A.

ABB Automation AB ABB Process Automation Inc.
Metals Business Unit Metals Business Unit
S 72167 Vasteras 650 Ackerman Road
SWEDEN Columbus, Ohio 43202, USA
Telephone: +46 21 10 90 00 Telephone: +1614 261-2000
Telecopier: +46 21 1193 48 Telecopier: +1614 261-2172

JicecMcafons sufwCf fD cad *ipe ownout tiotice 3 BUS 033001H0001

a
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w w
Weight Measurement Unit

AccuRay 7000 MicroPlus System

Tobacco Automation Systems

EXECUTIVE SUMMARY

The Weight Measurement Unit is the
most accurate and reliable weight yg
sensor available to the tobacco 4
Industry. The sensor's advanced hhh. ~- -

..

design and sophisticated digital A M .
, C a,

signal processing ensure accurate %qs | ... ' , f ,; gji ;y
measurements for reliable on- X-- 'YM $/
machine classification and process @g .

ihA ;j[[ '[
'control for both cigarette and filter 4 c -? : (" ',~_ ,

.

making. ?: i?.. ,

^ |(|
y b : c

%;N$ W
.. gy ~ ' d

'

U'8
.

) ij,+

g y W 4,, ,

M,

Today's high-speed machines require sja' N,( ,g 4 ;y<

precise measurement of the cigarette MyH u;'. *

and filter rod to maximize quality and "

,g y
" d ,

minimize costs. The Weight Measure-
ment Unit utilizes beta measurement
technology for fast, highly accurate
measurement of cigarette or filter rod
weight.

Fast-response ionization chamberA true calibration curve is used to de- .
Superior features of the Weight Meas- termine weight, thus eliminating errors
urement Unit include advanced meas- inherent in conventional straight-line ap- e Advanced electronics that alleviate
urement geometry, a fast-response proximations. This precise logarithmic the need for internal temperature
ionization chamber and maximum calibration curve is calculated each time compensation.
measurement stability through electron- standardization is performed or the
ics that alleviate the need for internal An integrated air beanng for im-Specification Weight is changed. .
temperature compensation. proved rod stabilization

The Weight Measurement Unit can be
Installed before the continuous knife-cut Effective, compact design that alle-easily and cost-effectively added to all e
device, the Weight Measurement Unit existing 7000-series measurement and viates costly installation, alignment
measures weight at 24 points along the control systems. and routine maintenance adjust.
length of each cigarette or filter rod. ments
These measurements are recorded for FEATURES
each rod at speeds of 12,000 rods per a improved analog-to-digital signal
* "

. Fast, accurate digital signal prot.essing to increase c.ea;:
processing. system performance. |

High-speed digital signal processing
ensures the fastest, most accurate One-piece cast cover with flush- ;

. . Calculation of tobaco or filter weight *

measurement for effective classification |
at 24 points along the length of a mounted indicators and keylock

and control of cigarette or filter rod single rod. entry to increase resistance to
weights. This signal processing greatly environmental contamination.
increases the speed and accuracy at * Ability to process at a speed of
which the AccuPay 7000 MicroPlus can

12,000 rods per minute. Removable pass tubes for.

classify and reject defective rods. inspection at the machine.
. Advanced Measurement Geometry

3B US 002 B20 R 00 01 ASEA BROWN BOVERI

w--___-.__ _ _ . _ _ _ _ - _ _ - _ _ _ - _ - - - - _ _ _ _ __ _ _ -



- _ .

l AccuRay' 1190~ l

Basis Weight Sensors

Feature No. 4210/4211/4215 %"~~ ~ ~~" , M rr'~~~T.""~~~-~
= .- .= u ::=v. :.= = :=u

Executive Summary .. . . . s . iW |. .. . ~ . - .s-.- .- -.

. w{g.
Today's demands for cross-machine

. 9 f^ l
.

control and higher resolution require , J~

to provide the most accurate profile N T.*

-

'Mnoiseless, responsive measurements e + w
,

; "3 . .9
data. The AccuRay family of ad. Tyh3 C ~

' ^ if T ' ' '7" - 'I g
vanced, application-matched basis

. ,

ug y..
. ,_ . ,,,%,

weight sensors provides superior - en ~ ~~m m,-~~
-

~--

of response, advanced signal pro- ^
] g, .g%5(process resolution, high speed Y gh+nh(

cessing, and high signal-to-noise ,, g g rs -

ratios to achieve the most accurate wW - -
'

1
; measurement possible. Pre-calibrated

--
"-

i at the factory, AccuRay Basis Weight , ..

| Sensors can be measuring accurately j.[m --
.m

, ej , h.y~
at the time of installation. ' -y gQad*1 . ,;;= ~ +

*

. h,i,g.-t& -v -gan

[ ,," ,"f. ' '
|

ABB Process Automation has been " "

the technology leader in nucleonic ''
-

basis weight measurement and J 21 . -
-

*
'

focus of ABB's team of measurement
'%[ . . ,

control for 40 years. The pulp and 50.4 ? ~M l- hr< .

~_ y M ,:,[ h g , gpaper industry has been a primary
7" , J.; :p L .W m ~ tscf.i

_, r a M TQ !1f/d M M @ W. M.Zphysicists. ,1 .- , ,=. ,m.; x = m
u.a_.m ,qfiMQLyy. m _

_ _'

r: . - yy;wgq y
se# . . . . . .. p g4:2. g w! :

a 2:LeusAmmTTM- Kemmabmsw.:M 'E
jg :yymeos.m.aw MamW+ g

Descriptiori advanced source design makes it the
most secure device of its kind in the

The AccuRay family of apphcation- industry.
matched basis weight sensors in-
corporates many advanced features not The state-of-the-art son::ation chamber
available with other basis weight detectors are custom-designed and
sensors. manufactured by ABB to optimize

spectral response, detection efficiency
Each AccuRay Basis Weight Sensor and speed of response. In add; tion,
features high-efficiency sealed nucleonic proprietary developments have been in-
sources combined with spectrally corporated to make the basis weight
matched detectors to obtain the highest sensor's geometry inherently insensitive
signa!-to-noise ratios for precise to mechanical deflection of the sensor
measurement and control. The high- heads, passkne vanations and composi-
efficiency gaseous (ennched Kr-85) tion of the process being measured.

, source capsules are welded titanium
t for maximum corrosion resistance. The nucleonic sensor geometnes -

These seisors are designed for sub- conical-beam and fan-beam - have
a:mosphertC pressures so as to large solid angles to maximize utshza-
expenence neglig:ble internal energy tion of the beta energy emitted from

| losses. The promethium source is the sealed sources. Nuclear noise is
| double-encapsulated corrosion-resistant minimized. allowing the sensor to
t titanium. and all sea's are welded This achieve the high signal-to-noise
|

| ABB Process Automation
| ASEA BROWN BOVERI
|
!

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



ratios required for the most accurate
measurement.

, tyres * Sir, s processed to provide actual
hnear measurement - not approxi-

e Apphcation-matched family of mation between measurement points.
Standardization techniques unique tu advanced basis weight sensors for
ABB ensure long term sensor perform. measunng ah grades, from hght- * Substrate independent cahbration
ance. The All-Point Standardization veght tissue and newspnnt to transfer and in-kne measurements
feature separates the variables anc heavy board. Optimize coat weight measurement
automatically corrects for electronic and control accuracy.
dnft, source decay and dirt build-up on * Custom-designed and manufactured
the sensor windows that would other. 'onization chambers provide supenor * Ease of venfication and operation
wise affect measurement accuracy This measurement charactenstics, stabikty. promotes operator confidence.
total compensation ensures that all eMciency and high speed of response.

points on the cabbration curve are * Machine-direction sensor alignment
accurate not Just two, three or five * Sma|| measunng area and high for precise cross-machine control.
points as with competitive basis weight signal to noise ratios provide dotaded
sensors. streak resolution in a single scan- * Meets AccuRay Sensor quahty

standards to ensure long-term
The stabihty and insensitivity to extraneous * Fan beam ~ streak' geometry options customer satisfaction.
vanables permit permanent sensor for tighter cross-directional streak
calibration and simple cabbration and edge-of-sheet measurement- * AccuRay EVERGREEN Technology *
transfer. AccuRay Sensors are com- commitment allows for new features
p!ctely interchangeable without re. * 100% on-sheet measunng time and additions while protecting
cal;bration, Each sensor rneasures on a between standardization cycles initial investment.
sinrfe. hnear curve over the entire provides an uninterrupted product
process measurement range. Venfica- P'cture. * Supported by ABB's worldwide
tion is simpiilied by using only single- network of service professionals.
point cahbration and static reference * Advanced geometries provide in-
sample repeatabihty checks. Extensive sensitivity to X. Y and Z deflections.
othne dtagnostics provide maximum passhne vanations and composition
operator simphcity and confidence in changes in the process.
the measurements.

* Smart on-hne diagnostics venfy
AccuRay Basis Weight Sensors are measurement integnty.
compact, modu;ar units which are
aligned with other sensors in the * Factory pre-cahbrated for accurate
scanner to assure same-spot. machine. process measurement at 1:me of
drrection measurement for optimum installation.

cross-machine control. Because the
sensors do not have to scan off * Permanent factory caabration ensures
the edge of the sheet. the process single. hnear measurement range for
measurement time is maximized. iong term accuracy.

Advanced features such as Air Gap * Air Temperature Correction ekminates I

Conditioning, Air Gap Temperature air cofumn errors. .

|Correction, and Controlled Air Plenum
further enhance the measurement * Air Profde Correction provides fine |

performance of the AccuRay Basis tuning for scanner misabgnments
Weight Sensors. and environmental errors. ;

1

* Air Gap Conditioning estabhshes
installation and Engineering Services a stable temperature environment
To ensure quick dehvery and start-up in the measunng gap to ensure
of AccuRay Basis Weight Sensors. continuous measurement performance.
ABB Process Automation offers a full
range of services These include out- * All-Point Standard 4 acon provides
lining customer specificabons. Insta!hng automatic compensation for electronic
each product, ensunng optimum per- drift source decay and dirt budd-up
formance from every system. and on the measuremen; windows.

providing expert project management
|

through acceptance * No static-to-dynamic ahlft Completely '

interchangeable sensors provide
static accuracy venfication with
permanent reference check samples.

_ _ . ___ _ _ _ _ _
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Sp::cifications sa. ) Accuracy
. DItrilsd i ription cf ts; ting,
Typically 0.25% (2 sigma) of basis ptrformance crit:ria and b:rund:ritsSpecifications are quoted for installa-
weight or 0.15 g!rd, (0.05 g!m for are defined in ASTP-11.2

1;ons on AccuRay Measurement
TLP-1). whichever is greater This

Platforms and typical process environ ~
assumes sampling errors and labora. * Sensor accuracy, repeatabitty andments and apphcanons. These speci'
tory processing errors are negligible *, resolution depend upon the actualfications assume sampling and testing

basis weight. Refer to process Itechniques that are sufficiently prec:se Stability resolution curves. g'to demonstrate inherent sensor accuracy Typically less than 1005% of zero
Recognizing that every process and basis weight signal.
application is unique, ABB Process

I'Automation draws on its extensive Repeatability
measurement knowledge and paper 10 2% (2 sigma) of weight outputindustry application expenence to or 012 g/m' (0.06 g/m' for TLP1),provide custom solutions for sensor

whichever is greatet, on standard
performance, as well as consulting on reference samples.
environmental and process-related
challenges. Resolution ;

Less than 01% of weight over entire
AccuRay Sensors are supported by a measurement range wuii vr.0 secondworldwide network of service pro-
fessionals. ABB resources at local-

averaging. Typically 01% of w >ight
per individual 0.0625 second !

divisional, and corporate levels ensure
reading *.

that systems are operating to qual:ty
standards. Unique customer needs are Environment
met through on site surveys, application Ambient temperature up to ?1 C
stud >cs and specification efforts by

(250'F).field specialists, combined with product
analysis by home office physicists Humidity up to 95, R H., non-

condensing.

4

Measurement Range
AccuRay Family of Application-Matched I

Basis Weight Measurement

Feature #: 4210-T 4210 5 42S8 4 211 4215-1 4215-2 i

Type: TLKTissue TLK-5 TLK-8 1 TLP-1 TLP-2 |
',

Measurement 8-1050 81050 15 800 50-4900 5180 5180 '
Range: g/m2 g/m2 g/m* g/m2 g/m2 g/m2

5-645 5-645 9-490 30-3000 3-110 3 110
lb/3000ft2 lb/3000ft' lb/3000ft2 lb!3000ft2 lb/3000ft' lb/3000ft'

Advanced AGC ATC ATC AGC AGC
Features: ATC ATC ATC '

CAP CAP CAP ;

Air Gap: 6.4mm 13mm 13mm 38mm 64mm 6.4mm j

Effective
Measuring Area: 25mm 25mm 25mm 25mm 25mm 10mm*

Source: 250-1000mc Kr-85 70mc Sr 90 1000mc Pm147

Detector: Custom lonization Chambers
'

* Fan beam geometry

,



Advanced B: sis Mlht Air G:p Tsmp3ratura Corrsctic ) CentrollId Air Plznum
Sansor FsaturCS Air Gap Temperature Correction (AIC) (Future No. 4286)

'

compensates Inc basis weight measure. The Controlled Air Plenum (CAP) forcesAir Gap Conditionin9 ment for air column density changes a temperature-controlled plenum of air
(Feature No. 4285) that occur in and between the source to flow from botn the top and bottom of

i Air Gap Conditioning (AGC) provides a and detector heads. Four representative the sensor. Used in conjunction with Air
stable environment for accurate temperatures in the total air column are Gap Conditioning, this heated air is
nucleonic-based basis weight measure- measured with fast response thermistors directed at high speeds through plates
ment by injecting a curtain of heated and combined proportionally to provide to keep the sensor windows clean,
air into the sensor measuring gap. This consistent air gap temperature even in harsh environments such as
climinates possible measun aent errors correction tissue and toweling applications. The
due to air density changes whJe the overall effect is enhanced basis weight
sensor is scanning, and when it travels four measurements are taken to measurement in adverse environments. {off-sheet for standardzation and process acNeve the most accurate compensa- ,
interruptions. tion for true weight measurement. Even The air plenum over the source and !

with internal air colurnn temperature detector windows maintains a pressure i 1

Air Gap Conditioning uses curie-point control, changes in the external gap barner, keeping the process and I |
semiconductor ceramic heaters to heat temperatures will occur due to radiant associated dirt and dust from contacting

1

clean, pressurized air. The air fills heating or cooling from the process, the windnws. In addition, the controlled
I the measuring gap above and below causing short term fluctuations in air flow provides improved temperature

,'
the sheet, replacing uncontrolled air internal air columns. stability - resulting in improved basis

)around the sheet and in the surrounding weight measurement performance.
environment. Setpoint temperature Each thermistor features a predclive

,

'

controllers maintain the temperature at model based on its application-related,

;a constant level. Air Gap Condtioning response time. This modeling helps |
also effectively eliminates dirt accumula- determine actual air column temperature
tion on sensor windows. Instantaneously, independent of thermistor

response time. This determined
The propnetary honeycomb ceramic temperature is the same as what
heaters have no moving parts, pro- the basis weight sensor sees.
viding high reliability in the harsh and

!
dusty paper machine environment. In
addition, the ceramic heaters are selt- Detector
regulating, heating only to a specified ga
temperature. This feature, along with $- X !

'

the setpoint temperature controllers, J P i
eliminds nsks associated with conven- yi. 9'

tional hot-wire heating elements, e .{
C Z Ms

et

k :NR

iwyd -w x; I
~

._

The Controlled Air Plenum. Asr Gap \
~~

Cond! toning, and Air Gap Temperature
Correctron prevent drt budd-up on the

_ +r CAPgyph37y .ggg;; gg[measurement wrndons and negate the Qge!!ects of temperature in extreme m:m w; i
environments. %."Q ;W 5 5
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N$b3 /4cctRciy* Precision Multisensor Scanner

GENERAL DESCRIPTION
Q

The modular design provides in-line 9
measurement of multiple process variables d

P yincluding weight, moisture, Caliper, opacity,
and ash. The scanner is capable of single $
point or scanning measurements. Heavy duty D'

h{){g
steel coristruction, precision machined g"

Fkeyways and dowel pins, and patented '

automatic standardization of the tensed tubes _
"

ensure accurate alignment of the scanner and W
sensors during operation. Individual sensors 4.,

can be removed easily for off machine M ).
servicmg. ,-

FEATURES
i

Solid-state drive system is insensitive to |

variations in load, une voltage, and ambient j

temperature.

Extensive self-diagnostics are provided for SPECIFICATIONS !
frame drive, control, and sensors.

Scan speed is adjustable up to 0.3 m/s
Permanent alignment of sensor package is (12.5 indsec.).
built in.

Fits sheet trim widths of up to 10.7 m (420 in.).
Sensor package is retractable into off sheet
position. 51-mm (2-in.) diameter stainless steel tubes,

tensed for straightness, support and guide
High speed emergency withdrawals are sensor packages.
Initiated manually or automatically.

Scanner can carry 136-kg (300-lb.) sensor
Serial data link to the Programmable package across the web.
Microcomputer Module.

Sheet passlines beyond 25' from horizontal
Sensor package cable is contained within the are available, but require change of vertical
1 beam construction. dimension.

All surf aces are primed and painted with Sensor positioning is reproducible to within
polyurethane-base paint for corrosion 6 mm (0.25 in.).
resistance.

Steel I-beams: 254 x 254 mm (10 x 10 in.).
Thermal articulation subsystem maintains
tube alignment during ambient temperature Weight: 680 kg (1500 lbs.) plus 56.7 kg (125 ;

variations. Ibs.) per meter. )

i

r -
.q-._ _

, .

*

,
'

{ _ _.. 4 9.. . . _ _cg . u_.-, Q sensor
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package'
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# 610 mm 1 ( |
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1180 MICRO 1180 MICRO for

f-M e Coaters
'
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Scanner / Scanner Scanner }
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Coating Station
Unwind Coating Station #2

#1

S
/. / Additional Delta nm User Interf e \. .\- -X nte- - for Measurements . 1 Controls

.x

) [ \ \ |

| / \ V
i Dual Console DeltaComm* User Inter-
! face, with the Minicomputer and

Programmable Microprocessor Modules.
lets the user view two displays
simultaneously

1

lControl Features Available The AccuRay Family of |

with AccuRay 1180 MICRO MICROSCAN Sensors
1. Coat Weight Control Includes:
2. Digital Moisture Control 1. Basis Weight Sensor
3 Scan independent Control 2. Moisture Sensor
4 Model Reference Control 3. Ash Sensor |5. Coordinated Speed Change 4. Caliper Sensor '

6. Speed Optimization Control 5. Opacity Sensor
i7. Start-Up Control 6 Color Sensor I

a Profile Manager */ Moisture 7. Smoothness Sensor '

8. Sheet-Width Sensor
9. Reel Hardness Sensor

10. Gioss Sensor
11. Formation Sensor
12. Bnghtness Sensor

TM A.cuRav 1180 MICRO Prone Maaatyw DettaComm and
MCROSCAN a'e tradema'ks el AccoRay Cmporate

L 1985 by AccuRay C&Dofaron Pnoted m Us A

Sfecthcations $bbN to cha":ge B S-A-8-064091003COHPOHA T4ON

@ Reg.ewed tratJem.vh and servce ma$ (W AccvRay Caporuten

b-=- __________________________.____________________________________J
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; AccuRay" 1180 MicroPlus',

MICROSCAN~,

Measurement Platform
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! Executive Summary Description protected by three layers of advanced-
technology coatings. All electronics and

The MICROSCAN Measurement Plat. T.he modular MICROSCAN Measure- moving parts reside in a clean, sealedform provides a solid foundation for ment Platform is an integral part of the environment.AccuRay sensors to achieve the AccuRay 1180 MICRO * and 1180
superior measurement required for MicroPlus systems and provides on-line The measurement carnage rides on

,

modern papermaking. scanning or single-point measurement pokshed, sohd steel tracks 25 mm (1") inof mu't;ple process vanables it can1

diameter, that are permanently laser.Measurement Platform features a carry a mu!tesensor package across the aligned at the factory. Traversing speed |
,

superior "A'isection design for widest sheets and accommodate pass- of the sensor is adjustable to match |stability, accuracy and reliability in ine ang!es up to 45 degresse'

'the process or machine, and sensor
the most adverse conditions. In

: addition, Measurement Platform can 17e unique .'A section box-beam positioning is accurate to within 1 mm. |
,

be quickly installed and easily and c ansPuction provioet supenor vertical,
j cost-effectively maintained and ',onzontal and torsional rigrd;ty requirec
; serviced. br precision algnment of sensor source

and detector across wide-tom paper |

machines. The exterior of Measurement
Platform has no openings. cuposed
cables, covers or hardware. and is

I
i

.

.'. ==
i

ABB Process Automation -
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Features * Exceeds accuracy requirements for * End doors constructed of molded,
modem cross-machine control reinforced fiberglass for strength and

Cullt strong for accurate apphcations. hght weight. Doors sealed against
measurement. water and air and allow internal

* Designed to accommodate multiple pressurization.
* "A"section box beam construction sensors to improve system utihzation.

provides vertical strength 2.2 times * Ouick release recessed latches and
stronger...honzontal strength 8 times * Sensors pos4tioned in a straight line detect-action hinges allow easy
stronger...and torsional (twisting) within the measurement head, to access to end sections.
strength 168 times stronger than always measure the same point.
traditional"l" beam designs. * Membrane control panels conveniently

Designed to perform day after day, located at both ends of the platform
* Beams formed from a single sheet in the harshest environments feature accurate response, easy-to-

of 10 mm (3/8") plate. A ventilated understand symbols and light-emitting
steel stiffener plate facilitates air flow . Smooth exterior design with no diodes. Prevents dirt and water from
and equalizes internal temperatures. external openings, covers, or reaching internal components.

exposed hardware or cables.
* Unique sealing design features

* All comers rounded to prevent dirt proprietary tape to prevent dirt from
build up. entering the clean interior. Makes

Measurement Platform airtight and
* Upper and lower beams have allows for intemal pressurization.

" seam" side down to prevent
material falkng in.

w .e..
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n: . :a m
g.g'g : .. 7' y, ,, | TGf * Wrap around bottom carriage

~

* Box-construction end columns 4 '

f n 9.& > W constructed of double-wall aluminum
attached by welding around the i ": C J P'- with stiffeners for rigidity and

7[.[, d%.Jbeam on both sides, to further [ ) UQ h- protection of cables. Prominently

Q'h.{gg;gimprove beam rigidity. 9' **
*

displays source warning lights.

' 7 , . ;.
* Large sensor carnage to better ...H f- * Carriage tracks are solid 25 mm,

accommodate add:tional sensors p~ f,.y (1") steel bars. These have excellent
and extreme passhne angles.

@4@'
N corrosion resistance and the same

;@

k.I C'
. thermal expansion coefficient as

* The entire structure is stress-rcheved the rest of the structure.-

N 'or " aged" prior to alignment, to Ql . ..,
simulate years of on machine use. * Carriage and sealing-belt wheelsn "

This ensures that factory alignment is composed of a long-lasting pro-
accurate and permanent, even after prietary polymer for a smooth,
shipping, machine vibrations, and * Externally protected with advanced precise ride.
daily use. coatings that resist chemical agents

and actively counter corrosion. * Maintenance-free, brushless, three-
* Carriage tracks permanently laser- Includes a cold zinc undercoating. phase AC drive motors and high

aligned at the factory, to within 50 red oxide primer, and high gloss reliability drive electronics. Power
microns (0002"). This provides urethane exterior coating. converted from single phase to
steady. accurate travel of the sensor three-phase in dnve electronics.
heads. * All beanng surfaces and electronic

components in a sealed intenor to e Low-friction carriage wheels and
* A resolver accurately positions protect against drrt, water, tempera- vertical utility distnbution design

sensor heads to within 1 mm. ture and chemicals. allow motors to virtual!y " idle" while

* "A section interna 4y pressunzed with
clean air. Air flow aids temperature
stabilization.
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* Helical gear reducer connects motor Specifications Way System
to drive shaft. In case of power Polished, solid steel bars, 25 mm (1")
failure, heads can be manually Structure in diameter. Factory laser-aligned to
retracied No clutch required. Welded, closed-beam construction of

150 microns (10.002').10 mm (3/8 ) steel plate. Outside

* Dnve belts are stretch and wear beam cross-section 405 x 355 mm Sealing System
resistant. (16 x 14"). Airtight construction. Required air

pressurization 6 20 mm (0.25-0.75')
* Torque is electronically controlled for Coating of water, using 100-150 mm (4-6')

safe limiting of forces on the heads. Steel pre-treated per SSPC-SP10 and duct. Air purge unit available
without a worm gear or clutch. zinc coated. Red oxide primer and upon request.

high solids polyurethane topcoat.
* In case of process upsets, sensors Electric Power

can be quickly retracted using 115 VAC,1 KVA, 50-60 Hz, plus
keypad, operator station, or cheet 220/230 VAC, 0.5 KVA, 50-60 Hz.
break detectors.

Temperature
* Electronic components meet or Maximum sheet temperature 120'C

exceed MIL SPEC 883B. (250*F); ambient air temperature
mammum 80*C (175*F).

Easter and less costly to install,
maintain and service, Extended temperature range available

upon request.
* Only system that can be diagnosed

and maintained while the process is
running. All key components (wheels,
cables, drive belts, seals, electronics) ,_

can be reached through a unique
end column access system.

Weight
* Measurement heads easily separated 595 kg + 266 kg per meter

for maintenance and cleaning, and mounting hole distance (1313
re-engaged with high precision. Ibs. p!us 179 lbs. per foot).

* Ouick release latch allows access Length
to sensor heads. Standard up to 12 meters (472").

Longer upon request.
* Easy to install due to rigid.ty and

Tra e "permanent factory alignment.
0 (2') wide dove belts. Brush-

* Entire sensor package retractable less three-phase motor. 0.2 KW, AC,

into off sheet position for easy variable frequency inverter control

threading. System.

Passline
* A diagnostic module with connectors 0 25* standard end column,

in the end sections, permits checking 0-45' extended end column
of all incoming and outgoing signals.

* Pre-connectorized cables for easy b '
installation. 7
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MIN. MIN. (18 ")
4 m

'
See Table

STANDARD LENGTH
HOLE CENTERS MAX. TRIM.

MILLIMETER / INCH MILLIMETER / INCH
+

r

4000/157 5 2235/87.9
5000/196.9 3235/127.4

'
6000/236.2 4235/166.7
7000/275 6 5235/206.1
8000/315 0 6235/245.5
9000/354.3 7235/284,8

r

10000/393.7 8235/324.2
'

11000/433.1 9235/363.6
12000/472.4 10235/403.0 ,

,
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AccuRay' 1180 MicroPlus
'

MICROSCAN~ U-Frame
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E The MICROSCAN U-Frame consists of
four basic components: a support

The ~ makers structure, traversing U-bracket assembly,
provid et scanning or measurement sensor package, and
for excep ..oning of AccuRay cable distnbution system.
reliability an. ..a Sensors. The frame's

| the harsh paper -

- - rduty, one-piece construction, The support structure includes a single
'

thermal stabilizaton, and specially or dual rail, drive subassembly, and limit
designed inner stiffeners ensure perma ~ switches. The traversing U-bracket
nent, accurate alignment ni these assembly consists of a carriage and
sensors during operation. beanng assembly, a drive system inter-

in add: tion, the U-Frame's modular head '

design provides supenor on-line measure- The U-Frame also includes a measure-
ment of multiple process variables in- ment sensor package for housing
ciuding weight, moisture, caliper, MICROSCAN Sensors. The cable
bnghtness, formation, opacity, ash- distnbution system connects these
gloss, smoothness, and edge of-sheet. sensors to various utility sources.
In case of process upsets, the U-bracket
and sensors can be quickly retracted Several basic models of U-bracket
using a pushbutton, operator station, assemblies and varied drives allow
or sheet break detectors. Individual papermakers to select the model best-
sensors can also be removed easily for suited to their needs.
off machine servicing.
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Combustion Engineenng ensures com- Easy to install, maintain and service Single-Rail (Model 3102)
plete and professional installation of * Ent:re U bracket and sensor package Availability:
the U Frame through an extensive. retractable into off sheet position for Single-rail model avai|able where
worldade network of C-E service pro- easy threading and maintenance. machine-direction space is limited.
fessionals. A skilled C-E Project Team
performs all product functions from * Extensive on-line self-diagnostics for Sheet Length.
Specification-Thru Acceptance to ensure frame dnve, control and sensors. For sheets up to 3683 mm
maximum value for the paperrnaker. In

(145 in.) wide.addition, the U-Frame is covered by a * Permanent angnment of sensor
full two-year AccuRay Extended Warranty package is built-in for reduced Throat Depths:
unequaled in the industry. maintenance. 610 mm to 3683 mm (24 to 145 in.)

* High-speed emergency withdrawals Rail Length.FEATUFIES initiated manually or automatically. Up to 8.9 m (350 in.)
Built strong for accurate, high-
performance measurement * Senal data knk to processing system. Weight:

* Designed to accommodate multiple Approx. 680 kg (1500 lbs.) for
sensors to improve system utihzation. * Remote junction box located away standard 145 in. throat.

from severe machine environment.

* Sensors positioned in a straight line
within the measurement head 1 * Pre-connectorized cables for easy Dual-Rail (Model 3103)

installation. Availabihty:
al|ow measurement of the same Dual-rail model available for additionalM * Focuses on Specification-Thru. stabikty and wide web processes.

* Scan or single point measurement ^ ceptance services for complet
ce Sheet Length:

provided by reversible vanable For sheets up to 4570 mm
speed DC motor drive'

* Covered by a full two year AccuRay (180 in.) wide.
* " "" "* Sensors travel to the edge of the

;ds ' Throat Depths:
sheet without going off the sheet-

1219 mm to 4570 mm (48 to 180 in.)

e in case of process upsets. the
SPECIFICATIONS Rail Length:

U-bracket and sensors can be quickly Up to 10.8 m (425 in.)
retracted using a pushbutton operator Traversing:
station. or sheet break detectors. Scan speed adjustable up to Weignt:

0.3 m/sec (12.5 in/sec.) Approx.1225 kg (2700 lbs.) for
, * Sohd-state drive system insensitive to

standard 150 in. throat.
! vanations in load, kne voltage, and Weight:

ambient temperature. Payload of 136 kg (300 lbs.) sensor
package.

* Optional high-dust environment
protection. Positioning:

Sensor positioning reproducible to
e Rugged, one. piece design and within 6 mm (0.25 in )

construction.
Passhne:

Sheet passline angles up to 25*
from horizontal for throat depths
up to 3.8 m (150 in )

Sheet passhne angles up to 12*
for throat depths of 4 m to 4.6 m
(160 to 180 in.)

Temperature:
Maximum sheet temperature 120 C
(250 F).

Ambient air temperature maximum
80*C (175*F).

I

@ Reg.stered trademark and sefwce mark d
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AccuRay* 1180 MicroPlus-

Single Point
Weight Sensor

GENERAL DESCRIPTION
A positioning frame and basis weight
sensor designed to meet the require-
monts of short loop controlin the
Cat.cade Weight Control program. It
consists of a top-mount U-frame with
local push-button positioning controis for
on and off sheet sensor positioning, and
an application matched bas s weight
sensor.

FEATURES SPECIFICATIONS
A cost effective approach to implement Measurement source of beta radiation is Weight change of 38 mm (1.5 in.) col-
Cascade Weight Control. 70 mci of encapsulated Sr00 umn of air due to temperature variation

Air Gap: 38 rnm (1.5 in.). is 0.016 mg/cm' per *C (0.009 mg/cm'
M,nimum on-sheet and off-sheet space per 'F). Heaters set to maintain measur-
requirements. Measurement Range: 73 to 5859 g/m' ing heads at maximum ambient

(15 to 1200 lbs/1000 ft'). temperature compensate for this. The .

Standard:zation eliminates measurement heating plus the thermal mass of the (effects of contaminants on sensor Repeatability:10.1% of weight output heads stabilizes the air gap tempera- 1

heads. (or 0.15 g/m'), whichever is greater. ture. )
Presentation of basis weight data Typica|ly measures basis weight shifts
availabic to operating personnel via as small as 0.05%.
dedicated digital display.
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