From: Chimood. Jane

To: : Chance, Brenda J.
Cc: Jones, Andrea; Freeman, Stanley
Subject: FW: RE: License Application XB1337 for CF-252 for Iraq
Date: Thursday, August 09, 2018 4:19:21 PM
Attachments: CB Omni Data Sheet.pdf
Z100.pdf
Brenda,

Thank you for the quick turnaround. We will proceed further with review of this application.

Regards,
Jane

From: Chance, Brenda J. [mailto:brenda.chance@thermofisher.com]

Sent: Thursday, August 09, 2018 4:04 PM

To: Chimood, Jane <Jane.Chimood@nrc.gov>

Subject: [External_Sender] RE: License Application XB1337 for CF-252 for Iraq

Hello Jane
Thank you for the call this after. 1 hope the below answers your questions for this License.

1. The sources are manufactured in different strengths in according to the below
explanations.
The sources ordered for this system are 2 units with a measurement of 29 micrograms
per source
of Californium-252. 1| also attached the drawing from the vendor and an actual picture
of a source capsule.

The raw material which comes from the Isotope Reactor vessel is used to make the
Californium

is manufactured and supplied by the below Department Of Energy at the facility at
Oak Ridge Office of Environmental Management,

Federal Bldg. 200 Administration Road

Oak Ridge, Tn. 37830.

2. The actual weight of a sealed capsule is just over .50 ounces.

3 and 4. Can be summarized on the below and the attached copy of our Data form for the
Omni Analyzer.

The analysis technique used in all Thermo Scientific analyzers is called
Prompt Gamma Neutron Activation Analysis (PGNAA). PGNAA is
based on the principle that each element, when activated by neutrons,
emits gamma rays of unique characteristics which allow the
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Thermo Scientific CB Omni
CrossBelt Online Elemental Analyzer

Benefits

e Delivers consistent clinker quality

e |ncreases kiln throughput

e Reduces kiln upsets

e Reduces energy consumption

e Extends refractory life

e Extends quarry life

e Minimizes use of highest cost,
most expensive materials

Features

Modular design for ease of installation
Modules moveable without need of equipment
Fits onto existing conveyor truss without
needing to cut the conveyor support structure
Reduced installation costs and requirements
Belt widths from 0.6 m (23.6 in) to 2.2 m (86.6 in)
Variable tunnel heights to accommodate
process conditions

Enhanced performance

Superior, robust accuracy (ABLC)
State-of-the-art electronics

Flexible plant connectivity

Comprehensive user interface

Part of Thermo Fisher Scientific

The Thermo Scientific CB Omni online
elemental analyzer provides a reliable
and accurate means of achieving

consistent stockpile and raw mix chemistry

to improve kiln efficiency and minimize
production costs. This unique system
provides minute-by-minute composition
analysis of the raw materials used

in the cement manufacturing process.

The Thermo Scientific CB Omni is a Prompt
Gamma Neutron Activation Analysis (PGNAA)
system designed to integrate into either a
new or an existing conveyor belt line and
analyze, in real time, the composition of
raw materials being transported by conveyor
belt. The system analyzes the entire material
stream and is not subject to errors and costs
associated with material sampling.

The CB Omni uniquely combines the best
technology from two industry-leading PGNAA
instrument suppliers. When Thermo Fisher
Scientific (known then as Thermo Electron
Corporation) acquired the former ASYS
organization in September 2006, the best
and most innovative technology from both
groups was identified and implemented into
the CB Omni. The result is a unique system
that provides unparalleled ease of
installation, performance and reliability for
raw material analysis and control.

suoneaiyaadg jJanpoid

The CB Omni takes modular design to
the next level making it one of the easiest
and most flexible cross-belt analyzers to
install. The newly designed modules can be
individually transported and moved without
the use of equipment. In addition to this,
the overall system when fully assembled

is smaller than previous versions, enabling
installation into locations with limited
clearance. The analyzer can also be installed
onto the existing conveyor without needing
to cut and remove the conveyor line support
structure or electrical conduits.

Applications

Thermo Scientific cross-belt analyzer systems
are typically used in the following applications
at cement plants throughout the world:

e Pre-blending stockpile control

e Raw mix proportioning control

e Material sorting
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Pre-Blending Stockpile Applications
One of the most popular uses of cross-belt
online analysis systems is controlling
stockpile chemistry to meet quality targets,
thus ensuring smooth kiln operation and
providing flexibility in quarry operations.
Whether the stockpile is longitudinal or
circular, the CB Omni allows the cement
producer to achieve consistent stockpiles,
with minimal variations within and
between piles.

Using optional software, quality control
can be accomplished either automatically
or with a person in the loop (manually).

In either case, the analyzer tracks the
chemistry of the stockpile compared

to the target chemistry and determines
the preferred proportions of the source
raw materials.

Raw Mix Proportioning Applications

A primary determinant of kiln efficiency

is the chemical uniformity of kiln feed.

Kiln feed uniformity is in turn derived from
the precise control of raw mix. Located
downstream of the last raw mix component
addition, a CB Omni system provides the
precise control needed to minimize raw
mix variability while at the same time
minimizing raw material costs and satisfying
multiple quality control targets.

Using optional software, raw mix
proportioning can be accomplished
automatically with the system’s analysis
triggering proportioning changes as
frequently as each minute. The optional
software accounts for varying time delays
from the feeders to the analyzer and can
accommodate multiple raw mix sources and

CB Omni CrossBelt online elemental analyzer

The CB Omni: The Best of the Best

The combined expertise of Thermo Fisher Scientific (formerly known
as Thermo Electron Corporation) and the ASYS product line we acquired
brings the most advanced and flexible technologies to your process.

e Revolutionary detector design with improved efficiency and flexibility

in number and position

e Easy to install-takes modularity to the next level with no need to cut belt
line and components that do not require lifting equipment

e Mounts directly on conveyor line

e Adaptable to all belt sizes and material types

e Superior accuracy owning to calibration methods, spectral analysis process,

latest generation electronics and ABLC

e Experienced service organization located throughout the world

e Applications expertise coupled with proven optimization software

and highly popular user interface

control parameters. The control algorithm
utilizes material cost minimization and
allows the user to define priorities among
the different control parameters.

Material Sorting Applications
In many cases, a production plant process
may require that its raw materials be sorted
based on material composition. The CB Omni
is perfectly suited for this type of work
and rapidly determines when a material
compasition changes.

Optional software can automatically send
a signal to a flop gate or traveling overhead
tripper to place material in a location based
on its composition.

The CB Omni: The Best of the Best
The CB Omni analyzer is designed for peak
performance with maximum flexibility and
reduced installation costs.

Easily Integrates into the Conveyor Line
The CB Omni’s steel framework sits on

and integrates with the conveyor line's
existing support structure. In other words,
a belt line does not need to be cut to install
a CB Omni. This is a significant difference
from all previous generation online analysis
systems for conveyor belts, and this new
design minimizes installation complexity
and costs. The CB Omni fits cleanly onto

a conveyor belt line with few modifications
and existing steelwork and catwalks

are generally not adversely affected.
Furthermore, clearance requirements
between the delivery and return strand

of the conveyor are minimized, such that
bend pulleys used to clear the lower

part of the system may not be required.

Analysis Zone Configuration—Tunnel

Height, Width and Detector Position

e System accommodates all material
profiles and processes

e Tunnel width and height optimized
per application

e Adjustable detector position allows
optimization to specific application

® Multiple detector option allows for
optimized performance per application





Automatic Belt Load Compensation (ABLC)
The CB Omni incorporates the unique
Automatic Belt Load Compensation feature
which ensures analyzer accuracy over a
range of changing production rates and belt
loading. As the material loading on the

belt decreases, the background signal

from elements in the conveyor itself grows
accordingly. If not accommodated this would
cause the analyzer to be inaccurate. The
unique ABLC feature ensures that the
system stays accurate no matter what
loading conditions are encountered.

Information Exchange and PC Interfaces
Integration of an online analyzer into

a cement production line generally requires
a communication interface with a plant
control network. The CB Omni is extremely
flexible in this regard and is compatible
with most major communication protocols.
The most popular protocol in use today

is OPC. The system configures easily as
either an OPC Server or an OPC Client.

Remote Diagnostics and Assistance
All Thermo Scientific online analyzers

are equipped with the capability to connect
to the system from one of our service
centers in order to provide rapid interactive
assistance. The connection is made either
via the World Wide Web or through

a dedicated telephone connection.

CB Omni operational diagram

Analyzer Components
The CB Omni analyzer system consists
of four major subassemblies:

Analyzer Assembly

A unique modular assembly and frame
easily mounts onto an existing conveyor
belt line without cutting the conveyor
structure. The analyzer assembly contains
the detection and measurement
mechanics of the system.

Electronics Module

Advanced, high-speed digital electronics
control, process, monitor and exchange
information between the Analyzer
Assembly and the Operator Console.

Operator Console

The Thermo Scientific Operator Console

is the user interface for the CB Omni
system. The OpCon utilizes the Thermo
Scientific standard Base Cement software
package that provides analysis data on
minute-by-minute, rolling average and
interval average basis; product tracking
capabilities; extensive graphic functionality;
alarms; and the ability to transfer data

to control systems over an OPC link or by
.csv spreadsheet files. Optionally, the
OpCon can be coupled with process control
software that allows either automatic

or manual control of pre-blending
stockpiles or raw mix proportioning circuits.
Each OpCon has the capability for remote
connection through a telephone connection
or through the internet for minor repair

and troubleshooting.

Reference Standards
Unique modular reference standards are used
to qualify and monitor system performance.

Analysis Capabilities

The CB Omni system measures
and reports the following
e Si0,

o Al,05

e fFe,04

e Cal

e Mg0

* K,0

e Na,0

e SO,

e Ti0,

e Mn,04

e Cl

e Moisture (optional)

The CB Omni computes
the following

e Lime Saturation Factor
e Silica Ratio

e Alumina—Iron Ratio

® Loss On Ignition

e (3S

e (28

e C3A

o CAAF

Total Alkali

Percent Liquid
Burnability Index
Burnability Factor
Custom Quality Formulas
(customer defined)
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Reference Standard

CB Omni Analyzer Assembly






Specifications

CB Omni

Specifications

Belt Size 600 mm 800 mm 900 mm 1000 mm 1200 mm 1400 mm 1800 mm
(24 in) (301in) (36in) (42 in) (48 in) (54 in) (72 in)

Length of Unit 2103 mm 2103 mm 2103 mm 2103 mm 2103 mm 2103 mm 2103 mm
(79in) (791in) (79in) (79in) (79in) (79in) (79in)

Width 1690 mm 1690 mm 1975 mm 1975 mm 1975 mm 2133 mm 2337 mm
(67 in) (67 in) (78 in) (78 in) (78 in) (84 in) (92 in)

Approximate Height 1575 mm 1575 mm 1689 mm 1689 mm 1689 mm 1905 mm 2068 mm
(62 in) (62 in) (67 in) (67 in) (67 in) (751in) (811in)

Weight 2721 kg 2721 kg 2964 kg 2964 kg 2964 kg 3365 kg 4081 kg
(6000 Ib) (6000 Ib) (6535 Ib) (6535 Ib) (6535 Ib) (7200 Ib) (9000 Ib)

Standard Physical Specifications

Troughing Angle 35°

Electronics Enclosure NEMA 4 enclosure

762 mm tall x 610 mm wide x 305 mm deep (30.00 in tall x 24 in wide x 12.00 in deep)
Electronics Connection to Analyzer  Standard 25-meter or 50-meter cable provided; Configurable on request

Operating Temperature -30°C to +50°C (-22°F to +122°F)
Electrical Specifications
Electronics Enclosure 230 VAC 50 or 60 Hz, 7 Amps 3 wire (L1, N, GND)
Operator Console 120 VAC 50 or 60 Hz, 5 Amps 1 Phase or
230 VAC 50 or 60 Hz, 2.5 Amps 1 Phase
Communications
Electronics Enclosure to Operator  Fiber Optic 62.5/125 multimode (minimum of 2 fibers) 2000 meters maximum (longer distances optionally available) or
Console (Customer Supplied) Optional wireless data communication package (Thermo Scientific Wireless Xpert)
Operator Console to Customer OPC client/server link, major communication protocols, 0DBC

Control System (Customer Supplied)
Offsite (Remote) Communication ~ One data quality phone line or internet link required
Isotope (Cf-252 Neutron source; Amount defined per application and performance requirements

©2007 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the property of Thermo Fisher Scientific Inc. and its subsidiaries. Results may vary under different operating conditions.
Specifications, terms and pricing are subject to change. Not all products are available in all countries. Please consult your local sales representatives for details. Literature Code PI.0049.0507

Americas Australia Europe South Africa

+1(800) 488-4399 +61 (0) 2 8844-9500 +49 (0) 6104 923680 +27 (0) 11-609-3101

+1(858) 452-9250 fax +61 (0) 2 8844-9555 fax +49 (0) 6104 923682 fax +27 (0) 11-609-3110 fax
Process Instruments Asia China India www.thermo.com/cement

+60 (3) 7728 2100 +86 (0) 21-6865 4588 +91 (20) 6626 7000

+60 (3) 7728 2991 fax +86/(0) 21-6445 1101 fax ~ +91 (20) 6626 7001 fax SCIENTIFIC
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WELDING PROCESS DATA SMEET

Welding Process No.: 210010 Revigioo Na.z 1 Date fzeweg: 17 Wiy 2016

Type of Wald; TIg (Turearon Inert Gas fusion)

Heat Numnbers: NA

Applicable Walding Preecdure: EYE-0-0008
Metals Jotneds ZFircalgy-2
Drawing Numbers of Ports te bi jeined: 4100107800 Rev. 0 Model 710 / A10010-ZA07 Rev.() dodal 2708,
welding Equipment: PTV-160-C
Serjal Na.z 124802 /1561303
Electrode Molder: Unde HW-17

al GasCuporiens: CeromigGastensid

) Electrode Type and Preparation: 296 Therium, Tongsten, 1/16" s, Thper, Lonpitudinally Ground with

IR~ T LUST DI, Stz Tip
o Callect Materisi: 5.CCollot / Used with eoppar chill slock per sketchs pare 2.

10INT GEOMETRY Sketch Hncude electrode position, distanee of caller from joine, -ete )

[ s o c
| llé Flectzode/Weld Tip

Vil"u;.afnayvadable ol allowed by o fings: Ingleaced ARC Gap /- 0057

tethed uzed for Dressing (Remachining) Welds Wire Brushs If necesspry file O.0. ¥ restore, diamerar

Sample Welds Examined Approved

Dradiction Cantrel Siiprrvisar Honlth Phics Offic 3 i 2
” . Id i i
SIgnatuu:'jW Signature, 4\-«@ Signatures ) /V- f ..‘//
toed (= s,

Name: c i (apd  vame s

Datas 22 Z’é‘f& 22 !;‘4 Date: / j)/ Date: 32?{2;;: JE Jé{ 5’
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WELDING PROCESS DATA SHEET

weldlng Process No.: 210100 Revisian No.: 1 Date lsuad: 27 Moy 2016

Applicable Welding Procedore; FTC-0-1005 Type of Weld: TIG (Tungeran Tnert Gos Fusion)

netals Jolned: Zrealoy Heat Numberss NA

Druwing Numbers of Parts e be jolned: A10300.PZ01 Rev. 0, Model 2300, £ A30106-F202 Rev, O, Msdel 27008,

A10100-P203 Rev. 0, Model ZI00NS. / A70260-8204 Rev, 0, Model Z1005MS.

Welding Equipment: PRW-160-C Serial Ko,: 234801 £15-1303

éleqrroge Holder: Linde HW-17

Gas Qup of Lenss  Cerpmis Gotlens 44

Electrode Type and Preparation: 2% Thorlum, Tungsten 1/25” Taper, Longitudinally Ground with
Q20" -.0157 DA, Flaz Tip

Collecr Marerial: 5 CColler

JOINT GEOMETRY Sketeh (include clestrode pasition, distance of collet from Joint, a5}

Values of any variabie dimansions allowed by part drowings: Indicated ARC Sanw/e Q05
nMethod used for Uressing (Remachlning) Weld: MWirs Brushe If measzssie fils 0.0, To rasfors dismarar,
Sample Welds Exomined Approved
Quallty Assurmnce. ,,;.7 Erodustion L Suporvisar
Pl — ¥
Slsnaturm@@mnmm g Ay
Name: (fesaal, o mamg;:D..m- e G (ol

pate: fmﬁ-;fgﬁ/é oave: _ 25 /”4«:‘5 Zale Date; \7;7/7; 8, 20k
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WELDING PROCESS DATA SHEET Progess No: 210010 Rev.: 1

Drawing Ref: A10010-7A00, Rev. O Model Z10 / A10030-ZA0T, Rev, O Mode! 2105,

Specd of Rotntlon: 8 sec/reyw Gam Types 75% Hellum/28%% Arpan [75/98! Flows 25 CFH
Electrode: Type 25 Thorlum { Tunesten Size: 1/36° Exten, 1/8" Arc Gap: 0407

Contes) Settings:

Sched 10 =2030 No. of Seomears =4
Pre Purpe=E0 Post Purge =60
Travel Delsy = 0.0 Down Slope = 1.5
Scpment=1 No.SeE=4
Sepment Time = 4.0 Slape Tine = 0.0
PRI Amps & 28.00 BRG Amps = 8.7
Pulge Travel o 5.8 Puize Wigsh w70
PRI Tranel = 0.0 BKE Travel=0.0
Seprment=2 Ne.Seg=4
Segment Time= 3.0 Slopa Time = 0.0
PRI Amps =350 BKG Amps = 8.7
Fulse Travel =50 Pulse Width =70
PRI Travel = 0.0 BKE Travel = 0.0
Sepmentol Ne.Seged
Segment Time=2.0 Slope Time = 0.0
PRI Amps=35.0 BKS Amps=8.7
Puise Travel =5.1 Pulse Width =70
PRI Travel = 0.0 BKG Travel = .0
Scpment =4 No. Seg=4
SepmontTima=25 Slose Time=0.0
PRI Amps = 53.0 DKG Amps= 5.7
Pulse Trovel = 5.1 Pulse Width= 70
PRI Travel =0.0 BKG Travel = 0.0
Segment= Np. Seg=
SegmentTime r Slope Time =
PRiAmps = BXE Amps =
FPulse Travel = Pulse Width =
PRI Trvel= BKG Travel =
NOTES/COMMENTS:

Rev. Change due to corroction of
Gas flow from £EM to CEH.

Mara: Change of tipn off blacks f nomes,
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WELDING PROCESS DATA SMEET Process N ZIQ100Rev: 3
Drawing Ref: AL0T00-2201 Rev. 0, Medo! 2100, £ SA0I00-2202 Rav. 0, Mariel 71005,
AI0100-PZ03 Rev. O, Modeal ZIOONS, £ A1010! 04 Row, §, Modal Z1OHSNS,
Speed of Retation: 12 soc/tow Gas Type: 75% Helium /255 argon [75/25) Flow: 25 CFK
Electroder Type: 29 Tharlum f Tungstan Sizer1/18” Bten. 1/8"  Are Gap: 1/18"/.082%
Control Settings

Sched 1ID= 2100 No. af Segmentz=4

Pre Purge =60 Post Purge =30

Travel Delay= 0.0 Down Siope= 1.5

Stgment=1 No.Sag=24

Segrnent Time=7.0 SlopaTime =0.0

PRI Amos =65.6 BKGAmps=15.7

Pulse Travel =22 Pulzo Width = 50

PRITravel = 0.0 QKG Travel = 0.0

Sopmenta2 . No.Seg=&

[ ScgmentTimes 3.6 Slepe Tirme =00

PRI AMAS = 62.4 BKG Amps e 19.7

Pulse Travel= 2.2 Pulze Width aSp

PRI Trovel = 0.0 EKG Travel = 0.0

| Segmont =3 | No.Scp=4

SegmentTlme = 3,5 SlepeTime =00

PRI Ampi = 8.2 BKG Amps =197

Pulse Traval=2.2 FPulse Width = 50

PRI Travel = 0.0 BHG Trave|= 0.0

Sepment=4 No.Seg=4

SeementTime = 2.9 Slope Time = 0.0

PRi Amps=56.3 BYG Amps = 19,7

Pulie Taugl e 2.2 Pulse Width = 50

PRiTrovel = 0.0 EXG Trave| =0.0

NOTES/COMMENTS: Rew. Chanpe dus 1o anrredtisn of pas
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identification and quantification of the elements present.

The CB Omni uses the Prompt Gamma Neutron Activation (PGNAA)
technique to measure material composition in the cement manufacturing
process. With accurate minute-by-minute analysis on their entire
material flow, manufacturers can improve their product while reducing
costs.

The PGNAA process is based on a subatomic reaction between a neutron
and the nucleus of any atom. When a thermal, or slow, neutron approaches
close enough to a nucleus, it will be absorbed by that nucleus. This
absorption process causes the nucleus to become excited, a condition
which is relieved by the nearly instantaneous release of energy in the
form of a gamma ray.

The source used in the Thermo Fisher Scientific CB Omni has a half-life
of 2.6 years (meaning that every 2.6 years the source strength decreases
by half). If there were no replenishment after 2.6 years, the static
repeatability will degrade by about 30%. It is for this reason that we
require static repeatability testing to occur within three months following
the delivery of the sources on site.

The gamma ray counts are proportional to the amount of material in
front of the detector. Therefore, for static repeatability testing, we
require a minimum belt loading as specified in the Static Repeatability
section of the proposal.

I hope this explains everything if you need me to reply to anything else please feel free to give
me a call.

Thanks in advance,

Brenda Chance

Brenda Chance

Global Californium Source Coordinator
Licensed Customs Broker

Import | Export Coordinator

Thermo Fisher Scientific
22 Alpha Road Chelmsford, MA 01824
Telephone +1 | Mobile +1 (978) 412-2174

Brenda.Chance@thermofisher.com

From: Chimood, Jane [mailto:Jane.Chimood@nrc.gov]
Sent: Thursday, August 09, 2018 2:19 PM

To: Chance, Brenda J. <brenda.chance@thermofisher.com>


mailto:Okey.DeRaimo@thermofisher.com
mailto:Jane.Chimood@nrc.gov
mailto:brenda.chance@thermofisher.com

Subject: License Application XB1337 for CF-252 for Iraq

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

Brenda,
As discussed please provide more information about the following:

1. ..ordered 2-29ug, box 10

2. lozinbox 10c.

3. Type of device that contains the source, a gauging device or radiography equipment.

4. Please write two or 3 sentences to specify how these sources will be used in manufacturing
of the raw cement products.

Thank you.

Jane Chimood

Licensing Officer

Office of International Programs
Phone: (301) 287-9225

Email: Jane.Chimood@nrc.gov
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