
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.  I 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.  I 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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ProductSpecifications
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.


Thermo Scientific CB Omni
CrossBelt Online Elemental Analyzer


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. 


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


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:
• Pre-blending stockpile control
• Raw mix proportioning control
• Material sorting 


Benefits
• Delivers consistent clinker quality
• Increases kiln throughput
• Reduces kiln upsets
• Reduces energy consumption
• Extends refractory life
• Extends quarry life
• Minimizes use of highest cost, 


most expensive materials
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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


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
composition 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
• System accommodates all material


profiles and processes
• Tunnel width and height optimized 


per application
• Adjustable detector position allows


optimization to specific application
• Multiple detector option allows for


optimized performance per application


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.


• Revolutionary detector design with improved efficiency and flexibility 
in number and position


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


• Mounts directly on conveyor line


• Adaptable to all belt sizes and material types


• Superior accuracy owning to calibration methods, spectral analysis process,
latest generation electronics and ABLC


• Experienced service organization located throughout the world


• Applications expertise coupled with proven optimization software 
and highly popular user interface
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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.


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
• SiO2


• Al2O3


• Fe2O3


• CaO
• MgO
• K2O
• Na2O
• SO3


• TiO2


• Mn2O3


• Cl
• Moisture (optional)


The CB Omni computes 
the following
• Lime Saturation Factor
• Silica Ratio
• Alumina—Iron Ratio
• Loss On Ignition 
• C3S
• C2S
• C3A
• C4AF
• Total Alkali
• Percent Liquid
• Burnability Index
• Burnability Factor
• Custom Quality Formulas 


(customer defined)


Operator Console


Reference Standard


Analyzer Electronics Enclosure


CB Omni Analyzer Assembly


CB Omni operational diagram







Specifications


CB Omni


Specifications
Belt Size 600 mm 800 mm 900 mm 1000 mm 1200 mm 1400 mm 1800 mm 


(24 in) (30 in) (36 in) (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


(79 in) (79 in) (79 in) (79 in) (79 in) (79 in) (79 in)
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) (75 in) (81 in)
Weight 2721 kg 2721 kg 2964 kg 2964 kg 2964 kg 3365 kg 4081 kg 


(6000 lb) (6000 lb) (6535 lb) (6535 lb) (6535 lb) (7200 lb) (9000 lb)
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, ODBC
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 
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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>
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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.      1 oz in box 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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