NuMI Hot Horn #1 Handling 4.0 Read Me!

All Documentation Is Located In The Appendices

If you cannot find the help you need here you may contact me by E-mail at: 
numi_hhh@hotmail.com
(Note: the underscore i.e. numi_hhh).

If that address doesn’t work use:


NuMI_hhh@aol.com
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I: Basic Operations & Worksheet Explanations:
a.) Editor’s Key:


This “Worksheet” explains the “Color Code”, gives some general guidelines, and outlines some “Changes” that may be need to be made depending on certain criteria. It is visible/accessible in all operating modes Except Access Level 1. The Worksheet also contains “Option Buttons” that are bound to macros, which change security settings allowing access to different information and or editing abilities. “Notes” (red arrows in upper right corner of cells) are embedded in the cells in which these option buttons reside. These notes give information about the level of access, which that particular security setting provides. At the bottom of this Worksheet there is a list of “Hot Keys” which run some macros that are useful for editing purposes. For security reasons most of these hot keys only work in the highest (Editor’s Mode) Access Level. Some of the hot keys only work for users with a “Level Six Security Passport”. There are no Spreadsheet Operations on this page.

b.) Dose Sources:


This “Worksheet” is a foundation of the Spreadsheet Operations (The Plum text in particular), and is visible/accessible in all operating modes.  The “Plum Text” in the “(30 day, 1 day) Database Column” lists the dose rate on contact for all possible radiation sources in the target hall for 30 days of constant “Beam On” (Irradiation) time, and 1 day of “Cooldown”. For the following Operations Columns “(30 day, 7 day), (360 day, 1 day), & (360 day, 7 day)” the Operation which generates the value of each cell is the corresponding cell value of the (30 day, 1 day) column divided by a material specific ratio to change the (30 day, 1 day) Dose Rate On Contact to the relevant “(Irradiation time, Cooldown time)” Dose Rate On Contact. This material specific ratio was obtained from the equation sets shown in “Appendix A”. All of the “Irradiation Times” are for constant beam on conditions, Not the more realistic pulsed beam operating 9 months per year. The (Bright Green Filled Cells) “RSO Measured” Variable Column is a place to enter Dose Rates Measured by Radiation Safety Personnel. The (Brown Text/Blue Outline) “Dose Rate On Contact” Macro Operations Column is the only data on this Worksheet that sends information to the other Worksheets. The “Turquoise Filled Cell” in this Column is the dose rate on contact for the material stored in the morgue. If there is any radioactive material in the morgue this number must be calculated and input into in to spreadsheet before the procedure begins. All the cells in this Column (including the turquoise filled cell) are always unprotected and may be edited in all security modes. The data in these cells may be edited manually or easily changed to different Irradiation/Cooldown times by using the “Option Buttons” located above the “(30 day, 1 day)”, “(30 day, 7 day)”, “(360 day, 1 day)”, “(360 day, 7 day)” & “RSO Measured” Columns. These option buttons will work in all security modes. This Worksheet also receives the final spreadsheet output numbers in the table at the bottom of the Worksheet. Here you can view the “Dose Per Person & Total Personnel Dose” numbers without switching pages. The Operations in these cells are simply cell references to the summed outputs of the “Dose Per Person” & “Total Personnel Dose” Worksheets. At the top of this Worksheet there is a button named “Request Security Access”. Before this button will work the Worksheet must be unprotected. The button is bound to a macro that unhides (If hidden to begin with) all of the other Worksheets in the workbook. This provides access from “Security Level 1” to the other security levels. The macro automatically starts the user in “Security Level 2”. Also at the top of this Worksheet there are Four Notes embedded into a various cells, which give some useful information. At the bottom of the page there are Three Notes embedded into various cells, which also give some useful information. In the “(30 day, 1 day)” Database Column there are Two Turquoise Filled Cells, one of them has a Note embedded in it. The note explains how those numbers were arrived at.

c.) Shielding:



This “Worksheet” is also a foundation of the Spreadsheet Operations. It is visible/accessible in all operating modes Except Access Level 1. This Worksheet defines the parameters of all radiation shields to be used in the target hall. It assumes that all shields will be made of one of four materials (Concrete, Steel, Iron, or Lead), and that some shields may be made of more than one material. For Shields made of other materials other than these four an assumption is made as to what the shields equivalent thickness would be for one of the four materials (i.e. medium weight Lead Blankets provide radiation shielding equivalent to ¼” of solid lead).  For each of the four materials there are 11 Columns, (from right to left) a “Point Source Data Fit Material Attenuation” (Operations) Column, a “Line Source Data Fit Material Attenuation” (Operations) Column, a “Material Layer” (Lavender Filled Hidden Macro Operations Column), a “Thickness Of Material” (Brown Macro Operations) Column, a  “Thickness Of Material” (Plum Database) Column, a “Data Fit Point Source Attenuation Length” (Input) Column (inputting a number in the uppermost (Blue Outlined) cell will pump that value into all of the Orange Outlined cells below it), a “Data Fit Line Source Attenuation Length” (Input) Column (inputting a number in the uppermost (Blue Outlined) cell will pump that value into all of the Orange Outlined cells below it), a “Point Source Coefficient Of Data Fit For Material” (Macro Operations) Column, a “Point Source Coefficient Of Data Fit For Material” (Input) Column (inputting a number in the uppermost (Blue Outlined) cell will pump that value into all of the Orange Outlined cells below it), a “Line Source Coefficient Of Data Fit For Material” (Macro Operations) Column & a “Line Source Coefficient Of Data Fit For Material” (Input) Column (inputting a number in the uppermost (Blue Outlined) cell will pump that value into all of the Orange Outlined cells below it). Almost all of the cells on this Worksheet are named to make it easier to refer to these cells on the “Task Dose Rate” Worksheet. The value of the cells in the Operations Column “Point Source Data Fit Material Attenuation” are generated by the following formula: 



=2.71828^-[Thickness Of Material (cm.)* Data Fit Point Source Attenuation Length (1/cm.)]


The value of the cells in the Operations Column “Line Source Data Fit Material Attenuation” are generated by the following formula:



=2.71828^-[Thickness Of Material (cm.)* Data Fit Line Source Attenuation Length (1/cm.)]


The values in the cells of the Lavender Filled Hidden Macro Operations Column “Material Layer” is determined by a macro which looks to see what the value in the corresponding “Thickness Of Material” (Macro Operations) Column is. If the “Thickness Of Material” Cell value is 0, then the corresponding “Material Layer” Cell value is the lim→0 (i.e. 10-13). If the “Thickness Of Material” Cell values is other than 0, then the corresponding “Material Layer” Cell value is 1. The value of the cells in the Macro Operations Column “Thickness Of Material” is simply a reference to the corresponding “Thickness Of Material” Database Column. These Columns are unprotected and editable (without causing harm) in all security modes capable of viewing the column (i.e. all modes except security level 1). Although the Database Column “Thickness Of Material” is the same data that is in the “Thickness of Material” Variables Column, it is necessary due to the “Ignore Shielding checkboxes", which are discussed later in this section. The data in the Input Column “Data Fit Point Source Attenuation Length (Point Source ()” was obtained from a fit to experimental data which was in the form Coefficient#1*e^-(Point Source (*Thickness) (see Appendix B). This presents a small problem wherever there are multiple shields blocking line of sight to a radiation source, and the solution makes things a bit more complicated on the “Task Dose Rate” Worksheet. The data in the Input Column “Data Fit Line Source Attenuation Length (Line Source ()” also was obtained from a fit to experimental data which was in the form Coefficient#2*e^-(Line Source (*Thickness) (see Appendix B). Again this presents a small problem wherever there are multiple shields blocking line of sight to a radiation source, and makes things a bit more complicated on the “Task Dose Rate” Worksheet. The values in the Macro Operations Column “Point Source Coefficient Of Data Fit For Material” are either cell references [RC-1] or 1 depending on the corresponding “Thickness Of Material” Macro Operations Cell value. The Input Column “Point Source Coefficient Of Data Fit For Material” is needed to offset the “Point Source (”. The values in the Macro Operations Column “Line Source Coefficient Of Data Fit For Material” are either cell references [RC-1] or 1 depending on the corresponding “Thickness Of Material” Macro Operations Cell value. The Input Column “Line Source Coefficient Of Data Fit For Material” is needed to offset the “Line Source (”. The value of each Cell in the Operations Column “Layers Of Material Per Shield” are the sum of the cell values in the “Material Layer” (Lavender Filled Hidden Macro Operations) Cells in the same row. The value of each Cell in the Operations Column “Equivalent Point Source Coefficient Of Data Fit For Shield” are the product of the cell values in the “Point Source Coefficient Of Data Fit For Material” (Macro Operations) Cells the same row. The value of each Cell in the Operations Column “Equivalent Line Source Coefficient Of Data Fit For Shield” are the product of the cell values in the “Line Source Coefficient Of Data Fit For Material” (Macro Operations) Cells the same row. The value of the data in the Operations Column “Point Source Data Fit Shield Attenuation” is obtained by multiplying the corresponding “Point Source Data Fit Material Attenuation” cells of all four materials. The value of the data in the Operations Column “Line Source Data Fit Shield Attenuation” is obtained by multiplying the corresponding “Line Source Data Fit Material Attenuation” cells of all four materials. Each of these cells are named to make it easier to refer to these cells on the “Task Dose Rate” Worksheet. The Text Column “Shield Number” assigns a number to each shield which is used in the names of the cells in it’s row. The Lavender Filled Hidden Macro Operations Column “Shielding Memory”, which is hidden to the left of the “Ignore This Shield” (Check Box) Column, stores a value of 1 if a Shield was ignored by Checking it’s own exclusive Check Box, and a value of 0 if The shield is currently in place (i.e. it’s Check Box is Unchecked), or was ignored by Checking the “Ignore All Shields” Check Box. It serves to remember which shields where on and which shields were off when the “Ignore All Shields” Check Box is Unchecked. The value of the Cell located at the top of this column is the sum of the Cell values below it. The Lavender Filled Hidden Macro Operations Column “Shielding Value”, which is hidden to the left of the “Ignore This Shield” (Check Box) Column, stores a value of 1 if the shield is ignored (by any macro), and a 0 if the shield is currently in place. The value of the Cell located at the top of this column is the sum of the Cell values below it. The Bottom Five Rows of this Worksheet are “Undefined Shield Rows”. If it is later decided that more shielding is necessary, these shield parameters (Green Filled Cells) can be defined and the shield can be input to the “Task Dose Rate Worksheet” for the tasks and dose sources for which the shield is relevant. Toward the top left of this Worksheet there are Three Notes embedded in the spreadsheet, which give some useful information. The “Ignore All Shielding” Check Box located at the top of this Worksheet provides the option to view what the dose for the procedure would be if there were no radiation shielding in the target hall. When the Check Box is Checked a macro forces the cell values of the “Thickness Of Material” (Macro Operations) Columns & the “Point/Line Source Coefficient Of Data Fit For Material” (Macro Operations) Columns to become 1, while the cell values of the “Material Layers” (Lavender Filled Hidden Macro Operations) Columns are forced to 0, and the cell values of the “Shielding Value” (Lavender Filled Hidden Macro Operations) Column become 1. Also all of the “Ignore This Shield” Check Boxes are automatically Checked. When this happens the “Attenuation Due To Shielding” Operations Columns on the “Task Dose Rate” Worksheet have no affect on the dose rate. When the Check Box is Unchecked a macro restores the cell references of all of the shields that were negated by Checking the Check Box in the first place. The Shields that were ignored NOT by the “Ignore All Shields” Check Box, but by “Ignore This Shield” Check Boxes do NOT get their cell references restored by Unchecking the “Ignore All Shields” Check Box. The “Ignore This Shield” Check Boxes run macros that remove or replace individual shields from the “Attenuation Due To Shielding” Operations Columns on the “Task Dose Rate” Worksheet. The values of the corresponding “Shielding Memory” & “Shielding Value” (Lavender Filled Hidden Macro Operations) Cells are forced to 1 when these Check Boxes are Checked, and forced to 0 when they are Unchecked. The “Restore All Shields” Button restores all Shield Attenuations to the “Shield Attenuation” Operations Columns on the “Task Dose Rate” Worksheet. All values in the “Shielding Memory” & “Shielding Value” (Lavender Filled Hidden Macro Operations) Columns are forced to 0. And all Check Boxes on the Worksheet are Unchecked. The “Refresh Shield Values” Button runs a macro which looks at the “Material Thickness” Macro Operations Columns and adjusts the “Point/Line Source Coefficient Of Data Fit For Material” Macro Operations Columns, and the “Material Layer” Hidden Columns according to the values found in the “Material Thickness” Macro Operations Column. If a “Thickness Of Material” value found to be 0, then the corresponding “Point/Line Source Coefficient Of Data Fit For Material” values are forced to 1, and the corresponding “Material Layer” value is forced to lim→10-13 (close enough to 0, while still being able to use it as the sole occupant of a denominator).  If a “Thickness Of Material” value is found to be other than 0, then the corresponding “Point/Line Source Coefficient Of Data Fit For Material” cell formula is set to “RC[-1]”, and the corresponding “Material Layer” value is forced to 1.

d.) Task Dose Rate:



This Worksheet lists all of the tasks in the procedure down the left side of the Worksheet, and all of the dose sources across the top of the Worksheet. It is visible/accessible in all operating modes Except Access Level 1. It attenuates (due to shielding & Distance) the dose rate on contact per task of each source into an attenuated dose rate per task for each source. It then adds up these attenuated dose rates per task (for each source) into a singular dose rate per task. For each Source there are Four Columns (from right to left), a “Source Dose Rate Per Person (mrem/hr)” (Operations) Column, a “Dose Rate on Contact (mrem/hr)” (Data List) Column, a “Distance From Source (feet)” (Variables) Column, & an “Attenuation Due To Shielding” (Shielding Attenuation Operations) Column. The “Source Labels” {example: Horn (side view)} are cell references to the “Dose Sources” Worksheet. So if you change the “Source Description” on the “Dose Sources” Worksheet the “Source Labels” on the “Task Dose Rate” Worksheet will reflect the change. The “Task Number” Column also is a cell reference. That column refers to the “Task Number” Variable Column on the “Procedure” Worksheet. The value of the cells in the Operations Columns “Source Dose Rate Per Person” depend on weather the source is a line source, point source, or disk source. If the source is a line source then the value of the cells is given by the formula:

={(0.032808399 (ft)*Dose Rate On Contact *Attenuation Due To Shielding}/Distance From Source (ft)


If the source is a point source then the value of the cells is given by the formula:

={[0.032808399 (ft)]2*Dose Rate On Contact*Attenuation Due To Shielding}/[Distance From Source (ft)]2
If the source is a disk source then the value of the cells is given by the formula:

=Attenuations Due To Shielding*(Dose Rate On Contact)/2*ln[{1+(1.25/Distance From Source)2}1/2]

(Note: The Dose Rate On Contact Is Actually The Dose Rate 1cm away from the surface of the source. Therefore to convert the units to feet to be consistent with the rest of the Workbook the dose rate on contact was multiplied by .032808399 [arrived at by (1cm/1)*(1in/2.54cm)*(1ft/12in)]


The Cell Reference Operation Columns “Dose Rate On Contact” are cell references to the “Dose Rate On Contact” (Macro Operations) Column on the “Dose Sources” Worksheet. These columns also have notes embedded in them, which state the source description (this is to make it easier to navigate the Worksheet). The Variable Columns “Distance From Source” are spreadsheet foundations. The Shielding Attenuation Operations Columns “Attenuation Due To Shielding” are Operations that I wanted to be editable in Security Level 4. The value of these cell depends on weather the source is a point source or a line source. The value of these cells are obtained by the formula:

=[Product of all “Point/Line Source Data Fit Shield Attenuation’s (product is unitless) which block line of sight to the source]*[product of all corresponding “Point/Line Source Coefficient Of Data Fit For Material’s (product is unitless)]^[1/{sum of all Layers Of Material Per Shield (unitless)}]
Example: =COS*LBHB^2*HBL*SB19*SB18*(ELSc14*ELSc10^2*ELSc8*ElSc6*ELSc5)^(1/(LPS14+2*LPS10+LPS8+LPS6+LPS5)) there are two layers of the Lead Blankets (LBHB) covering the H-Block Shield wall, and blocking line of sight to the source so LBHB is squared, and the shields Equivalent Line Source Coefficient (ELSc10) is also squared.

The Operations Column “Task Dose Rate Per Person” adds up for each task the “Attenuated Dose Rate (mrem/hr)” Cells of all sources to give a singular dose rate per task (mrem/hr) (i.e. for each row all of the attenuated dose rates are summed to give the task dose rate per person). At the top left of the Worksheet there are Two Notes embedded in the spreadsheet. On this Worksheet there are also some cells (“Green Filled Cells”) that will need to be changed (Security Level 3 or higher) once the “Repair Procedure” has been defined. There are also some Green Filled “Undefined Task” Rows at the bottom of the Worksheet which can be defined and moved into the appropriate place in the Worksheet.

e.) Procedure:


This Worksheet Defines the “Handling Procedure” and each task in the procedure is assigned a task number which is used to reference to the rest of the Workbook. It is visible/accessible in all operating modes Except Access Level 1. ALARA comments and Ideas are also noted on this Worksheet. The “Task Dose Rate Per Person” (Cell Reference Operations) Column is retrieved from the “Task Dose Rate” Worksheet and then multiplied by the “Time” (Variables) Column to give a “Task Dose Per Person” (Operations) Column. Also the Number of people it takes to do each task is defined. The values in the Variables Column “People Per Task” are fairly strait-forward, they are the number of people required to complete the defined task. The values in the Operations Column “Task Dose Per Person” is given by the formula:



= “Task Dose Rate Per Person (mrem/hr)”* “Time Per Task (hr)”


The values in the Cell Reference Column “Task Dose Rate Per Person” are cell references to the “Task Dose Rate Per Person” (Operations) Column on the “Task Dose Rate” Worksheet. The values in the Variables Column “Time Per Task” are also fairly strait-forward, they are the amount of time necessary to complete the task with the defined amount of people working on it. The cells in the Database Column “Task Number” are used to assign a task number to the defined task just to the right of the task number cell. These numbers help to track cell references throughout the Workbook. There is a “Green Filled Cell” in the “Time Per Task” (Variables) Column. This value must be change when and if the “Repair Procedure” is defined. There are more Green Filled Cells “Undefined Task” Rows at the bottom of this Worksheet which can be defined and move into the appropriate place in the Worksheet. There is also a Note embedded in the upper left corner of this Worksheet.

f.) Total Personnel Dose:

This Worksheet Generates the “Total Dose Quantity” received by all personnel involved in the procedure. It is visible/accessible in all operating modes Except Access Level 1. The Cell Reference Operations Columns “Task Number” refer to the “Task Number” (Database) Column on the “Procedure” Worksheet. The Cell Reference Operations Columns “Task Dose Per Person” refer to the “Task Dose Per Person” (Operations) Column on the “Procedure” Worksheet. The Cell Reference Operations Columns “People Per Task” refer to the “People Per Task” (Variable) Column on the “Procedure” Worksheet. The values in the Operations Column “Dose Per Task” are arrived at by the following formula:

= “Task Dose Per Person (mrem)” * “People Per Task (unitless)”

The values in the Operations Cells “Total Personnel Dose For Procedure” are arrived at by summing (individually) each “Dose Per Task” (Operations) Column. Also there is a Note embedded near the top of the spreadsheet.

g.) Dose Per Person:

For each person who is going to be involved in the procedure this Worksheet sums up the “Dose Per Task” values for each task that the person will perform, and generates a “Dose Per Person”. The Worksheet is visible/accessible in all operating modes Except Access Level 1. The Cell Reference Operations Columns “Task Number” refer to the “Task Number” (Database) Column on the “Procedure” Worksheet. The Cell Reference Operations Columns “Task Dose Per Person” refer to the “Task Dose Per Person” (Operations) Column on the “Procedure” Worksheet. The values in the Operations Cells “Horn Will Be Repaired – Total Dose/Person” are arrived at by the following formula:

= ( of all “Task Dose Per Person (mrem)” in the Column that are a part of sections I: II: or IV:

The values in the Operations Cells “Horn Will Be Scraped – Total Dose/Person” are arrived at by the following formula:

= ( of all “Task Dose Per Person (mrem)” in the Column that are a part of sections I: III: or IV:

There is a Note in the upper left corner of the Spreadsheet.

h.) Issue Passport:

This Worksheet is used to limit the accessibility for individual Users of the workbook. It is visible/accessible only in access level 6. Security settings are chosen via macros run by option buttons. Above the option buttons there are text format descriptions of the accessibility that each setting will allow the User. Whichever setting is chosen on this Worksheet determines the access level settings available for use on the “Editor’s Key” Worksheet. For more information about how this works read section II “Security Modes”.

II: Security Modes:

a.) Locking Workbook Into An Operating Mode:

On the “Issue Passport” Worksheet click on the Option button associated with the desired level of Access. Click on the “View Code” Icon on the “Control Toolbox” Toolbar in the “MS Excel” Window. In the “MS Visual Basic” Window go to “Project Explorer” in the “View” Dropdown Menu. In the “Project Explorer” Window Right Click on “Horn1(NuMI Hot Horn #1 Handling 4.0.xls)”. In the “Right Click” Menu click on “Horn1 Properties”. In the “Horn1 Project Properties” Control Box click on the “Protection” Tab, then make sure that the “Lock Project For Viewing” Check Box is Checked. Proceed to enter a password into the “Password” & “Confirm Password” Fields, (Note: Do Not forget the Password) then click the “Ok” Button. Close the “MS Visual Basic” Window. In the “MS Excel” Window go to the “Tools” Dropdown Menu, then go to “Protection”, then choose “Protect Workbook”. (Note: Macros will fail in a protected Shared Workbook.) Do Not “Protect and Share Workbook”. In the “Protect Workbook” Control Box make sure that the “Protect Structures” Check Box is Activated (the protect windows check box is optional), then Enter A Password and confirm the password to lock the Workbook (Note: Do Not forget the Password) in the current operating mode. Finally Exit and Save Changes to the Workbook. Note: It is very Important that the Workbook is Exited and Changes are Saved. If this is not done the macros are still viewable and editable and security is therefore compromised.
b.) Security Level 1 Passport:

This Security Level provides access only to the “Access Level 1” Operating Mode. The “Issue Passport” Worksheet is Hidden in this Security Level. See “Locking Workbook Into An Operating Mode” (Section II-a) to Lock a user in this operating mode.

c.) Security Level 2 Passport:

This Security Level provides access only to the “Access Level 2” Operating Mode. The “Issue Passport” Worksheet is Hidden in this Security Level. See “Locking Workbook Into An Operating Mode” (Section II-a) to Lock a user in this operating mode.

d.) Security Level 3 Passport:

This Security Level provides access to “Access Level 2 & 3” Operating Modes. The “Issue Passport” Worksheet is Hidden in this Security Level. See “Locking Workbook Into An Operating Mode” (Section II-a) to Lock a user in this operating mode.

e.) Security Level 4 Passport:

This Security Level provides access to “Access Level 2, 3, & 4” Operating Modes. The “Issue Passport” Worksheet is Hidden in this Security Level. See “Locking Workbook Into An Operating Mode” (Section II-a) to keep a user in this operating mode.

f.) Security Level 5 Passport:

This Security Level provides access to “Access Level 2, 3, 4, & 5” Operating Modes. The “Issue Passport” Worksheet is Hidden in this Security Level. See “Locking Workbook Into An Operating Mode” (Section II-a) to keep a user in this operating mode.

g.) Security Level 6 Passport:

There is no need to lock a user with this level of access into this security level. This Security Level provides access to All Operating Modes provided that the workbook is not locked. If The Workbook Is Locked Then “Access Level 1” Operating Mode Will Be Inaccessible. The “Issue Passport” Worksheet is Visible in this Security Level. Macros used for quick access to Editor’s Operating Mode, and quick Locking/Unlocking of Worksheets Work with this Security Passport (See “Editor’s Key” Worksheet for list of Hot Keys).

III: Operating/Access Modes:

a.) Access Level 1:



In this operating mode all of the Worksheets Except for the “Dose Sources, & Issue Passport” Worksheets are Hidden. Then all cells on this Worksheet Except the Macro Operations Column (Brown Numbers) are Locked. This is a Very Safe Operating Mode. The dose rates on contact of all of the radiation sources in the target hall can be edited manually or automatically using the option buttons. The doses received are then displayed at the bottom of the page. To exit this security mode for another, the Workbook Must First Be Unlocked, then the “Request Security Access” Command Button will work. This button will unhide all of the hidden Worksheets, then select the “Editor’s Key” Worksheet and then put the workbook into security level 2 operating mode.

b.) Access Level 2:

In this operating mode all of the Worksheets Except for the “Issue Passport” Worksheet are Visible. All of the cells in the workbook are Locked Except for the Macro Operations Columns (Brown Numbers). This is a Safe Operating Mode. All data stored in the Macro Operations Cells are backed up in Database Columns, and can be restored automatically via macros.

c.) Access Level 3:

In this operating mode all of the Worksheets Except for the “Issue Passport” Worksheet are Visible. All of the cells in the workbook are Locked Except for the Variables (Blue Text/Numbers), Green Filled Cells, & Macro Operations Columns (Brown Numbers). Minimal damage can be made to the spreadsheet in this operating mode.

d.) Access Level 4:


In this operating mode all of the Worksheets Except for the “Issue Passport” Worksheet are Visible. All of the cells in the workbook are Locked Except for the Variables (Blue Text/Numbers), Databases (Plum Text/Numbers), Green Filled Cells, & Macro Operations Columns (Brown Numbers). Significant Data Loss can occur in this operating mode.

e.) Access Level 5:

In this operating mode all of the Worksheets Except for the “Issue Passport” Worksheet are Visible. All of the cells in the workbook are Locked Except for Text Cells, and Macro Operations Columns (Brown Numbers). All other cells i.e. Databases, Variables, & Text Cells with an Orange Outline (Cell Reference Operations) are Locked. Although no data loss can occur in this mode, all of the headers and task numbers may be altered, with the result of mislabeling and therefore making the spreadsheet misleading or more confusing.

f.) Access Level 6:

In this operating mode all of the Worksheets are Visible, and all of the cells in the Workbook are Unlocked. Editing macros are assigned keyboard “Hot Keys” (See bottom of “Editor’s Key” Worksheet for a list of Hot Keys). Anything and Everything may be edited in this mode, and therefore The Workbook May Be Utterly Destroyed In This Operating Mode! Please Do Not Use This Mode Unless The Work You Need To Do Cannot Be Done In Any Other Operating Mode! This is the only mode in which “Spreadsheet Operation Cells” may be edited. Also this is the only operating mode in which tasks may be added or deleted from the procedure (See Procedure Editing).
Appendix A:

Extrapolating Dose Rates For Various Irradiation/Cool-Down Times

    Author’s Note: The Following Equations And Explanations Were Obtained From Alex Elwyn By Private Communication At Firmilab During The Summer Of 2001.


    Each Sample cooling curve for Fredron was fit to an expression, with Fredron at 1’ from sample,
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   The activity of each sample at tirr and tcool is:
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    Then since the DR is proportional to the activity:

i.e.    DR=kA 


(3)



    We get:
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     For each sample, the fits were based on an irradiation of 37.7 hrs (that is, the a1,a2 from fits correspond to tirr=37.7hrs).

    In order to compare results to calculations with MARS, we must calculate coefficients expected for tirr=720hrs  (30 days)

    Thus, from (4) above:

    And
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    Thus, for 720 hours irradiation:

    And
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    Where from data at tirr=37.7hrs 



Aluminum

a1=34.39


a2=0.01







(1=0.046 hr –1

(2=5.42(10 -4) hr –1
(7)


Iron



a1=2.38


a2=0.233







(1=0.00516 hr –1

(2=9.25(10 -5) hr –1
(8)


Concrete


a1=1.12


a2=0.0037







(1=0.046 hr –1

(2=5.42(10 -4) hr –1
(9)



     Then: To find coefficients (an) for any other irradiations time:






[image: image7.wmf]

[image: image8.wmf])

(

)

(

)

(

)

(

)

(

)

(

.

.

)

.

(

)

(

)

.

(

)

(

2

irr

2

7

37

t

irr

t

1

irr

1

7

37

t

irr

t

7

37

t

2

irr

2

7

37

t

1

irr

1

e

1

e

1

a

t

a

e

1

e

1

a

t

a

l

l

l

l

-

-

-

-

-

-

=

-

-

=

=

=



(10)

    Author’s Note: These Danger Curves Were Obtained From Fermilab-TM-1834 Revision 5 Pages 7-29 Thru 7-30. Titled “Radiation Physics for Personnel and Environmental Protections”, authored by J. Donald Cossairt, and dated March 2001.
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	Cooling Curves
	
	
	
	
	
	
	
	
	
	
	
	
	

	Fits for Aluminum
	
	
	
	
	
	Ratios:
	Md / Mw
	Md / Yd
	Md / Yw
	Md / 9M1w
	
	
	

	
	
	
	
	
	Md
	14.00384
	
	85.27
	0.98
	30.08
	30.69
	Alex Elwyn's Equations Used With Experimental Data

	a1=
	34.39
	
	
	
	Mw
	0.164233
	
	
	
	
	
	
	
	

	a2=
	0.01
	
	
	
	Yd
	14.32966
	
	37.5
	0.83
	5
	
	Danger Curves From Barbier Book
	

	Lambda1=
	0.046
	per hour
	
	
	Yw
	0.465594
	
	
	
	
	
	
	
	

	Lambda2=
	5.42E-04
	per hour
	
	
	9M-1w
	0.456305
	
	
	
	
	
	
	
	

	T0-irr
	37.7
	hrs
	
	
	
	
	
	
	
	
	
	
	
	

	T1-irr
	720
	
	
	
	
	
	
	
	
	
	
	
	
	

	T0-cool
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	T1-cool
	168
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	a1(tirr)
	a2(tirr)
	DR
	
	
	
	
	
	
	
	
	
	
	
	

	41.76288
	1.60E-01
	1.64E-01
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Fits for Iron
	
	
	
	
	
	
	Md / Mw
	Md / Yd
	Md / Yw
	Md / 9M1w
	
	
	

	
	
	
	
	
	Md
	15.90811
	
	1.63
	0.33
	0.38
	0.45
	Alex Elwyn's Equations Used With Experimental Data

	a1=
	2.38
	
	
	
	Mw
	9.766151
	
	
	
	
	
	
	
	

	a2=
	0.233
	
	
	
	Yd
	48.64632
	
	2.09
	0.7
	1.15
	
	Danger Curves From Barbier Book
	

	Lambda1=
	0.00516
	per hour
	
	
	Yw
	41.92314
	
	
	
	
	
	
	
	

	Lambda2=
	9.25E-05
	per hour
	
	
	9M-1w
	35.36929
	
	
	
	
	
	
	
	

	T0-irr
	37.7
	hrs
	
	
	
	
	
	
	
	
	
	
	
	

	T1-irr
	6480
	
	
	
	
	
	
	
	
	
	
	
	
	

	T0-cool
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	T1-cool
	168
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	a1(tirr)
	a2(tirr)
	DR
	
	
	
	
	
	
	
	
	
	
	
	

	13.46305
	3.02E+01
	3.54E+01
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Fits for Concrete
	
	
	
	
	
	
	Md / Mw
	Md / Yd
	Md / Yw
	Md / 9M1w
	
	
	

	
	
	
	
	
	Md
	0.495121
	
	9.09
	0.80
	2.98
	3.05
	Alex Elwyn's Equations Used With Experimental Data

	a1=
	1.12
	
	
	
	Mw
	0.054465
	
	
	
	
	
	
	
	

	a2=
	0.0037
	
	
	
	Yd
	0.615676
	
	8.98
	0.75
	2.25
	
	Danger Curves From Barbier Book
	

	Lambda1=
	0.047
	per hour
	
	
	Yw
	0.165968
	
	
	
	
	
	
	
	

	Lambda2=
	5.42E-04
	per hour
	
	
	9M-1w
	0.162531
	
	
	
	
	
	
	
	

	T0-irr
	37.7
	hrs
	
	
	
	
	
	
	
	
	
	
	
	

	T1-irr
	6480
	
	
	
	
	
	
	
	
	
	
	
	
	

	T0-cool
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	T1-cool
	168
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	a1(tirr)
	a2(tirr)
	DR
	
	
	
	
	
	
	
	
	
	
	
	

	1.349413
	1.77E-01
	1.63E-01
	
	
	
	
	
	
	
	
	
	
	
	


Author’s Note: The Following Spreadsheet Was Obtained From Kamran Vaziri By Private Communication At Firmilab During The Summer Of 2001.
     Author’s Note: The Previous Spreadsheet Compares & Illustrates How Alex Elwyn’s Equations, And The Danger Curves Were Used To Find Ratios Which “NuMI Hot Horn #1 Handling 4.0.xls” Could Use To Automatically Extrapolate Dose Rates (For The Following Irradiation/Cool-Down Times “(30 day, 7 day), (360 day, 1 day), & (360 day, 7 day)”), From The (30 day, 1 day) Dose Rates Obtained From The Monte Carlo Simulation MARS 14.
      Dose Rates are obtained either by pulling them off a danger curve or by using Alex Elwyn’s equations to calculate them from experimental data. The Dose Rate for (30 day, 1 day) for each material was divided (separately) by the other 3 irradiation/cool-down times to give a ratio. “NuMI Hot Horn #1 Handling 4.0.xls” divides the (30 day, 1 day) Dose Rates obtained from a MARS 14 simulation by the ratio (for the appropriate material, & irradiation/cool-down times) which converts the Dose Rate from (30 day, 1 day) to whichever irradiation/cool-down time Dose Rate was used make the ratio in the first place. 

     You can see on Kamran Vaziri’s Spreadsheet that the ratios generated by Alex Elwyn’s equations and the Danger Curves Agree closely for Lead & Iron. The large disagreement between ratios for Concrete stem from the following sources of error. The greatest source of error is likely to be that there was no Danger Curve available for Concrete, so the Danger Curve for Calcium Carbonate (CaCO3) was used in it’s stead. Also reading Dose Rates from the Danger Curve introduces error of human perception. 

     The ratios arrived at by Alex Elwyn’s equations showing less potential for error, and being more conservative (would generate Higher Dose Rates) were the ratios used by “NuMI Hot Horn #1 Handling 4.0.xls”. The largest source of error for the Dose Rates On Contact in “NuMI Hot Horn #1 Handling 4.0.xls” is the accuracy of the MARS simulated Dose Rates input into it.

Appendix B:

Shield Attenuation & Data Fits
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 Definitions Of Symbols:

n = Shield Number

L = Data Fit Material Attenuation Length
X = Thickness Of Material 
Cm = Data Fit Concrete Attenuation

Sm = Data Fit Steel Attenuation

Im = Data Fit Iron Attenuation

Lm = Data Fit Lead Attenuation

SAL = Line Source Data Fit Shield Attenuation

SAP = Point Source Data Fit Shield Attenuation

EcL = Equivalent Line Source Coefficient Of Data Fit For Shield

EcP = Equivalent Point Source Coefficient Of Data Fit For Shield

LPS = Layers Of Material Per Shield

LSCc = Line Source  Coefficient Of Data Fit For Material (Concrete)

PSCc = Point Source  Coefficient Of Data Fit For Material (Concrete)

LSSc = Line Source  Coefficient Of Data Fit For Material (Steel)

PSSc = Point Source  Coefficient Of Data Fit For Material (Steel)

LSIc = Line Source  Coefficient Of Data Fit For Material (Iron)

PSIc = Point Source  Coefficient Of Data Fit For Material (Iron)

LSLc = Line Source  Coefficient Of Data Fit For Material (Lead)

PSLc = Point Source  Coefficient Of Data Fit For Material (Lead) 

If the source is a Line Source then Shield Attenuation (AShield Attenuation) is calculated using the following formulas: 


[image: image12.wmf]n

n

n

n

n

Lm

Im

Sm

Cm

LSA

·

·

·

=



[image: image13.wmf]LX

n

LX

n

LX

n

LX

n

e

Lm

e

Im

e

Sm

e

Cm

-

-

-

-

=

=

=

=

     

     

     



[image: image14.wmf](

)

(

)

2

n

LPS

1

n

LPS

1

2

1

2

1

n

n

n

n

n

Attenuatio

Shield

Ec

Ec

AS

AS

A

 

 

 

+

·

·

·

=



 EMBED Equation.3  [image: image15.wmf]
a = Product Of All m's    m = e^-(LX) 

     Author’s Note: The Following Data Fits Were Obtained From Kamran Vaziri By Private Communication At Firmilab During The Summer Of 2001.


Author’s Note: In this Plot the constant number “0.006547” is what is referred to in the “Workbook” & “Read Me” as the “Line Source Coefficient Of Data Fit For Material”. And the constant number in the exponent “0.77673” is what is referred to in the “Workbook” & “Read Me” as the “Data Fit Line Source Material Attenuation Length”. The variable “x” is what is referred to in the “Workbook” & “Read Me” as the “Thickness Of Material”.
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     Author’s Note: In this Plot the constant number “0.0087649” is what is referred to in the “Workbook” & “Read Me” as the “Line Source Coefficient Of Data Fit For Material”. And the constant number in the exponent “0.41222” is what is referred to in the “Workbook” & “Read Me” as the “Data Fit Line Source Material Attenuation Length”. The variable “x” is what is referred to in the “Workbook” & “Read Me” as the “Thickness Of Material”.
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     Author’s Note: In this Plot the constant number “0.011393” is what is referred to in the “Workbook” & “Read Me” as the “Line Source Coefficient Of Data Fit For Material”. The constant number in the exponent “0.14039” is what is referred to in the “Workbook” & “Read Me” as the “Data Fit Line Source Material Attenuation Length”. The variable “x” is what is referred to in the “Workbook” & “Read Me” as the “Thickness Of Material”.
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    Author’s Note: In this Plot the constant number “1.4034” is what is referred to in the “Workbook” & “Read Me” as the “Point Source Coefficient Of Data Fit For Material”. The constant number in the exponent “0.1087” is what is referred to in the “Workbook” & “Read Me” as the “Data Fit Point Source Material Attenuation Length”. The variable “x” is what is referred to in the “Workbook” & “Read Me” as the “Thickness Of Material”.
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      Author’s Note: In this Plot the constant number “1.8789” is what is referred to in the “Workbook” & “Read Me” as the “Point Source Coefficient Of Data Fit For Material”. The constant number in the exponent “0.33759” is what is referred to in the “Workbook” & “Read Me” as the “Data Fit Point Source Material Attenuation Length”. The variable “x” is what is referred to in the “Workbook” & “Read Me” as the “Thickness Of Material”.
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     Author’s Note: In this Plot the constant number “1.1122” is what is referred to in the “Workbook” & “Read Me” as the “Point Source Coefficient Of Data Fit For Material”. The constant number in the exponent “0.56496” is what is referred to in the “Workbook” & “Read Me” as the “Data Fit Point Source Material Attenuation Length”. The variable “x” is what is referred to in the “Workbook” & “Read Me” as the “Thickness Of Material”.
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Appendix C

Distance Attenuations
If the source is a Line source then the Dose Rate (DR) is given by the following formula: 

Author’s Note: The Dose Rate On Contact is actually the Dose Rate 1 cm away from the surface of the source Therefore to convert the units to feet, to be consistent with the rest of the Workbook, the Dose Rate On Contact was multiplied by the following conversion ratio “[(1cm/1)*(1in/2.54cm)*(1ft/12in)]”. It appears in the workbook simply as the decimal number “0.032808399”.
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If the source is a Point source then the Dose Rate (DR) is given by the following formula:

Note: The Dose Rate On Contact is actually the Dose Rate in a 1 cm2 area 1 cm away from the surface of the source. In the following equations this conversion ratio is used to convert that area to feet “[(1cm/1)*(1in/2.54cm)*(1ft/12in)]2”. It appears elsewhere simply as the decimal number “0.001076391”.
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If the source is a Disk source then the Dose Rate (DR) is given by the following formula:
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Appendix D

Possible Sources Of Error

     The ratios for extrapolating other irradiation/cool-down times from (30 day, 1 day) arrived at by Alex Elwyn’s equations are used because they showed less potential for error, and  are conservative (generate Higher Dose Rates) then the ratios arrived at by using the Danger Curves. The largest source of error for the Dose Rates On Contact in “NuMI Hot Horn #1 Handling 4.0.xls” is the accuracy of the MARS simulated Dose Rates input into it. 

There is also error introduced in the attenuation of these Dose Rates On Contact. The step in the workbook that introduces shield attenuation also introduces error because the spreadsheet assumes that the line of sight to a source is perpendicular to the shield which is blocking line of sight. The thickness of shielding for a non-perpendicular line of sight is greater than that of a perpendicular line of sight, so therefore the error introduced is conservative. Another source of error during this step is that the workbook also assumes that a person is always in one place during each task, i.e. the average position of a person during a task is used to determine line of sight. Positions in which the person will be for very short times (i.e. walking from one place to another) are ignored (slight unconservative error), and the position of work which has the least shielding blocking line of sight to the most dangerous source is chosen from among the likely positions (for each task) that a person will be spending any significant length of time in. Over all the error introduced here is conservative as well.

For the same reason (average position considered line of sight) Distance attenuation introduces a small amount of error as well. Also the distance attenuation introduces a very small amount of error by the fact that distances from sources were measured in two dimensions (on drawing) not three. This error is also conservative, because measurements made in three dimensions will be slightly larger than those made in two dimensions.
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