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Chapter

1

Introduction

Who We Are
W
elcome to Digital Solutions Technology, Inc. and its subsidiary Safety Relief Device Documentation Services.  We can be found at www.safetyrelief.com.   We ask that you visit us often to take advantage of the many services and valuable links offered from our web site as well as staying abreast of new products and updates.  

The Reader version of our program, Mach II CDS-Reader, will give potential users an opportunity to explore its powerful calculation engine and give a feel for its capabilities and use prior to purchasing a full site license.  The Reader is absolutely free and gives everyone the ability to read, view, and print .cds files created using the Mach II-CDS application program.
About the Software

This software has been designed based on the requirements as set forth in OSHA 29 CFR 1910.119a, which can be accessed from the company’s web site under "Regulations, Codes and Standards" link http://www.nvo.com/safetyrelief/usefullinks/.   It simply states that relief system design and design-based calculations must be compiled and maintained for all processes involving highly hazardous chemicals.  

A list of those highly hazardous chemicals can also be accessed from within the OSHA link:

http://www.osha-slc.gov/OshStd_toc/OSHA_Std_toc_1910_SUBPART_H.html
However, some companies have mandated in their own standards that all processes will adhere to this regulation by a self appointed deadline.  In their minds, they can realize the prognosis and don't want to wait until OSHA applies this law across the board.  If a vessel has a rupture or explosion it doesn't matter what fluid is inside the vessel, its impact will still cause damage to equipment, piping and possibly to personnel.

Process Safety Management (PSM)

The buzzword in the business is Process Safety Management and the acronym is PSM.  You can read about the scope of PSM from the linked page within OSHA.   In general, it is concerned with effective management of every aspect of the process from personnel, equipment, piping, drawings, procedures, technology, and all associated issues that can affect the safety and integrity of the process.  These regulations are a legal requirement that is mandated by the government to protect the safety of personnel in the work place

Relief Valves

The safety relief device, which includes relief valves, rupture discs, and conservation vents, are the last line of defense in protecting the process equipment, piping, and personnel from possible explosions within the plant site.  Murphy's law dictates that if such an event can happen, it eventually will happen with time being the only criterion.  

This observation also dictates that these facilities must perform Process Hazard Analysis/Reviews (Hazops) to identify potential hazards within each process and to document a course of action to protect against the potential of a catastrophic failure.   The relief devices serve as a final course of action against a catastrophic event.

Program Instructions

Mach II CDS-Reader is a crippled version in that it only reads .cds files created by the full-blown application program.  The full-blown version will handle liquid, gas, vapor, steam and two-phase release scenarios.

The Mach II program will calculate the required capacity of each scenario not already input by the user, and will then calculate the required and standard orifice size and standard relief capacity.  The program will then select the worst-case scenario, largest required orifice, as the basis for the design of the relief system to include the associated piping.  The program also has a built-in piping program where the user can choose the number and type of fitting for both inlet and outlet piping.  Mach II then calculates the piping resistance and pressure drop for this piping arrangement.  Mach II is intuitive to use and the results are produced instantaneously by just clicking on the Generate Report tab after all input data has been entered

The results are given in summary and detail formats. This will enable a user to go directly to the end of the document to examine the bottom-line results in a summary table.

MACH II CDS

Supporting Documents

The Installation and Common Features User Guide provides a common entry point for both the Single-Phase User Guide and the Two-Phase User Guide.  Each User Guide references other document such as the Calculation and Formulae Guide which provides engineers with technical formulas, references and mathematical routines that guide the Mach II calculation process.  

Additionally, the Infrastructure Documentation and Technical Installation Guides are available to systems and technical personnel planning for or installing the Mach II CDS system.

Where applicable, references are made to these supporting documents at critical junctions from this manual.

Installing the Program

See the specific installation instructions that accompany this type of installation. Depending on the site and license configuration, the user will be able to use Mach II CDS in any of the following configurations:

· Stand-alone 

· Thin-client (Internet)

· Demonstration (Mach II CDS-Reader)

· Client-server (on-site)

Although the installation process for Mach II CDS is very straightforward, with the exception of the last option, each configuration has it's own installation guide.  If you did not receive a copy of the installation guide for your configuration, it can be downloaded from the website or contact Digital Solutions Technology, Technical Service at Tech@digitalsolutions.org. 

Launching the Program

After the program is successfully installed, users will see the following icon on their Window's desktop. Double clicking on this icon will automatically start the program.
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D Fhazh T




Customizing Your Profile

When you launch MACH-II, users are strongly encouraged to perform the two following customization tasks to enhance the user-friendliness and to eliminate repetition.

Step One: Map to Repository 

The user should establish a directory path pointing to where all *.CDS files will be stored.  This enables single and networked users to have a central data repository of files.  This allows users to automatically maintain all calculation files in one central location instead of being prompted repeatedly as to where the file needs to be saved or retrieved.  Although this is a one-time task, the user is free to change the repository path at any time.  See Figure 1.4 to view the Map to Repository screen.

Step Two: Establish User Defaults 

The next step is one of the most powerful and desirable functions of the MACH-II CDS program.  Because the program contains so many variables, inputs, and recognizing that individual engineers have specific "niche" scenarios, MACH-II CDS allows the user to pre-define hundreds of commonly used default values.  In short, the program adheres to a "define once, run many" philosophy to enable rapid calculations to be performed without redundant re-entering of similar data.

Although the program has already been pre-configured prior to purchase, these defaults assume commonly used functions and are not likely to match default values a company requires. It is recommended that the user take the time to select or modify their most commonly used default values prior to using MACH II for the first time.  Once done, the user can, with a single click of another button, pre-populate hundreds of desired fields with the required values.  These defaults can be overwritten within the program simply by overwriting the current value displayed.  The user default file can also be generated automatically by saving a particular user defined design calculation as “User default”.   Otherwise you may used the procedure below to change input fields one at a time.

Clicking on the following toolbar [image: image2.png]


 will bring up the default screens.  The default selections can be changed any time.  An example of the default screen is shown in Figure 1.0 below:
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Figure 1.0 Set User Defaults
The user is now ready to use the MACH-II CDS System. This function is disabled in the Mach II CDS-Reader version.
Screen Components 

Tool Bar

At the top of the MACH II CDS program, there is a tool bar with multiple icons.  A tool bar functions as a "shortcut" to quickly perform basic program functionality.  The same functionality can be found in the drop-down menu bar.  The entire tool bar is identified below:
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Figure 1.1 Tool Bar
Each of these components performs a specific shortcut or task:

New 

This enables the user to create a new calculation file.  It automatically copies in the entire user defaults or preferences so that the user does not have to re-enter common data.

Open 

Selecting this button will display a default directory where all *.cds calculation files are stored.  Only files with the default extension "CDS" will be displayed as shown in Figure 2.0:
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Figure 2.0 Open File
The user selects the existing file s/he wants to load into MACH-II CDS.  If the user is uncertain as to which *.CDS file to select, s/he can open with the Search Engine option by clicking on the down arrow adjacent to the Open icon as shown in figure 2.1.  

[image: image49.png]


[image: image6.png]0o BB

n il
Open File vith Search Engine:




Figure 2.1 Open with Search Engine
Open with Search Engine will scan through all the CDS files found in the user's specified default directory.  A default directory is a repository of all the *.cds files maintained by the MACH-II program as well as details about the file internals.  The user is directed to the section, "Search Engine" for a more detailed explanation of this unique feature of MACH-II.

Print 

This button will bring up the default printer dialog box that is currently specified by the User's system setup.

Cut 

This button enables the user to cut text from any of the data entry fields.  This action follows the MS-Windows <Control X> key sequence.  The user needs to highlight the text that s/he wants to cut and then click on this icon to remove the highlighted text.  The cut text remains in memory for pasting in another field.

Copy 

This button enables the user to copy text from any of the data entry fields.  This action follows the MS-Windows <Control C> key sequence.  The user needs to highlight the text that s/he wants to copy and then click on this icon to copy the highlighted text.  The copied text remains in memory for pasting in another field.

Paste 

This button allows the user to paste text from any of the data entry fields.  This action follows the MS-Windows <control V> key sequence.  The user needs to click the cursor on the desired area where the copied or cut text is to be pasted.

Calculator 

MACH-II CDS provides a MS-Windows standard or scientific calculator to assist engineers in their calculations while working within the program.  An example of the standard calculator is shown in figure 2.2.
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Figure 2.2 Standard Calculator
Set User Defaults 

Selecting this button allows the user to set specific user defaults by displaying a form that matches the programs input fields.  This enables MACH II CDS to always open using the user-specified defaults for all input variables.   See figure 1.0 above.  This function is not available in the MACH II CDS-Reader version.
Map to Repository 

In addition to establishing User Defaults, the user needs to establish a directory path mapping where all *.CDS files will be stored.  This is particularly important for networked users who will have a central data repository of files.  This feature is also beneficial for a single-user who would like to automatically maintain all calculation files in one central location instead of being prompted as to where the file needs to be saved or retrieved.  Figure 2.3 illustrates this functionality.
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Figure 2.3 Map to Repository
Help 

Clicking this icon will activate Microsoft Word and. open the User Manual if it is stored in the same folder as the Mach II .exe file.

Exit Application 

Clicking on this will exit MACH-II CDS.  The user is always prompted with the following message as shown in Figure 2.4:
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Figure 2.4 Exit Application Prompt
Status Bar
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Figure 2.5 Status Bar
The status bar (Figure 2.5) - at the bottom of the screen - provides an indication of system status.  This particular view is derived from the Internet Version of MACH-II CDS.  The numbered fields represent:

1. Hints.  This displays hints with respect to certain functionality within the screen.  For example, moving the mouse over the tool bar will display a brief description of what the button's functionality is.

2. User logon.  Displays the name of the valid user that is currently logged on to the MACH-II Server.

3. Status of Connection.  Displays status of the Internet connection to MACH-II CDS.

4. System Time.

Search Engine

MACH-II CDS comes with a powerful search engine which enables the user to view all of the *.CDS files created and stored within a directory.  In addition to displaying the files, it also displays particular attributes of that file.  The user has the option of either selecting a standard "File Open" (if the exact filename is known), or the enhanced Search Engine which will display other attributes. 

Attributes that are displayed  - as of this release are:

1. File name.

2. Equipment Number

3. Relief Valve Number

4. Rupture Disc Number

5. Flare Number

6. Node Number

7. Location Number

In subsequent releases, more fields will be added to help distinguish between slight variations of two or more files.  Additionally, reporting capabilities will be developed based upon the selection criteria

The Search Engine is invoked by clicking on the drop-down arrow in the Search icon:
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Figure 3.0 Open File
It will give the user a choice of opening a file with standard or enhanced search capabilities.
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Figure 3.1 Open File with Search Engine Option
Selecting "Open File with Search Engine" will display the following screen (Figure 3.2):
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Figure 3.2 Open File with Search Engine Screen
Users select the directory where the *.CDS files are stored and they can view all aspects of those files found.  It provides a "bird's-eye" view of the contents of the file.  Users can double-click on a particular file in the grid and that file will automatically load, or they can simply click on any file in the grid and then click on the "Open" button.

PSM Reporting Engine
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Figure 4.0 PSM Report Engine Dropdown Selection

Managing and reporting on the PSM critical relief system data is one of the crown jewels of the Mach II CDS system.  The ability to select and display any number of variables in a report with full control over the report's customization is one of the richest features this program has to offer. Any user will appreciate the power of being able to manage and selectively display different reporting levels in multiple views.  This gives the user full PSM control over every aspect of his design, specification, and maintenance details. 

The Reporting Engine provides the user with a great deal of flexibility in generating reports of MACH-II CDS files.  It provides different views of one or more calculations and enables the user to see all the fields associated with those calculation(s) or selectively display only those fields the user wishes to see.  This is an excellent tool for generating summary reports or finalized reports for in-house presentation or archiving.

The user selects Tools ( PSM Report Engine to bring up the PSM Report Engine screen. 
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Figure 4.1 Report Engine Screen
There are two main views in the Report Engine.  The top view is the Windows file directory where the *.CDS files are stored.  The lower view is a listing of all files found in the above directory. 

Before a report is generated, the user must first determine the Device Type and the Phase Type options to create specific reports.  A report can be based on Relief Valve, Rupture Disc, Rupture Disc Holder or all three.  Conversely a choice between Single-Phase, Two-Phase or both phase aspects can be made.  Currently the Report Engine defaults to all relief valves of single-phase type.  

If the user desires a more specific reporting view, the option(s) will have to be changed and the following button pressed:
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Figure 3.5 Seek Phase/Device Types Button
These will extract/sort only those files having the selected device/phase characteristics. 

Setting up Report Layout

Clicking on the [image: image17.jpg]LY Report Setup.



 button will bring the user to the PSM Report Setup utility screen (Figure 3.6).  
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Figure 3.6 PSM Report Engine Setup
This screen has two main tabs on the top - the Header Selection tab and the Report Formatting tab.  The Header Selection tab also has a detailed sub-tab on the bottom for selecting various categories of fields to report on:

Header Selection Tab:
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Figure 3.7 Header Selection - PSM Report Engine
Fifty-nine (59) fields are available to the user to customize their reports.  As mentioned above, the user can select or deselect any field simply by clicking on the grid box containing the green check mark.  The number of possible report formats is unlimited.

The Header tab allows the user to specify which headers users want to be displayed in the file. The user can select or deselect any field simply by clicking on the grid box containing the green check mark.  The following examples (Figures 3.8 and 3.9) illustrate this functionality:

Header Category Sub-Tab:

The Header Category Sub-tab is a logical grouping of available headers users can select.   The eight- (8) different categories are shown below (Figure 3.9)
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Figure 3.8 Header Selection - De-selected Headers
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Figure 3.8 Header Selection - All
By clicking on the check marks,[image: image22.jpg]


the user can de-select the value from the report as shown below:
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Figure 3.8 Header Selection - De-selected Headers

wholesale selection and de-selection:

In addition to being able to individually select and de-select PSM reporting fields, two buttons have been provided to simplify the task of rapidly selecting and de-selecting the entire block of fields for that particular category.
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 Then all the fields within the sub-tab will be selected.  The normal default, when the user first enters the PSM Reporting Engine, is that all fields are selected.
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 This button is the opposite of the Check All button.  For each sub tab category, a user can click on this and quickly de-select those fields s/he is not interested in printing.

This timesaving functionality is illustrated in Figure 3.10 below:
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Figure 3.10 Header Selection - Use of <cr> Special Characters to Word Wrap

Header Line Wrapping:

Because of the large number of fields that the user can select for a report, there may be instances where there is insufficient space to display all the selected field columns on a single page.  However, the user can maximize the number of additional columns to display, by adding a <CR> in the selection grid (see Figure 3.11 below).  The insertion of the special character enables long header names to be displayed on multiple lines in the report.  This functionality is illustrated below:

Example:  Header Line wrapping - None:

In this example, (Figure 3.11 & 3.12) the two user-selected fields do not have any line-insertion fields (<cr>).
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Figure 3.11 Header Selection - No Line Wrap

This will generate the following report format:

[image: image31.png]Relief Valve Manufactur Relief Valve Model Number

Farris Z6TB10-120/5P
Farris Z6TB10-120/5F
Farris Z6TB10-120/5F
Farris 26TB10-120/5F
Farris 26TB10-120/5F
Farris 26TB10-120/5F
Farris Z6TB10-120/5F
Farris Z6TB10-120/5F
Farris 26TB10-120/5F
Farris 26TB10-120/5F
Farris 26TB10-120/5F





Figure 3.12 Results with No Word Wrapping.

Notice the column width in respect to the data displayed.  This will severely limit the number of columns that can be displayed on a single page. 

Example- Header Line Wrapping - Inserted:

By adding the <cr> at strategic junctions in the Field Name column, the user can maximize the amount of information to display on a single page as shown in the next two illustrations (Figure 3.13 & 3.14).
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This will generate the following report format:
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Figure 3.12 Results with No Word Wrapping.

Now, notice the column width in respect to the data displayed.  This will enable more columns to be displayed.  However, you must also change the “Field width” to shorten the column length.

Saving Header Selection(s):
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 Because of the substantial amount of time that can be spent developing header formats, the PSM Engine enables the user to create and save header selection choices.  This is another time saving feature makes MACH-II so powerful.

Report Formatting Tab
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Figure 3.11 Header Selection - De-selected Headers

The Report Formatting Tab is a very powerful feature of the MACH-II CDS Reporting Engine, which will enable the user to display the selected data in multiple sort columns.  The user can sort by any three fields in ascending or descending sort direction and specify the report title as well as to enable a grid to be displayed or left off.
[image: image36.png]PSM Report Engine Setup.

T Jesomn]

Oientation
Sort By (Fist] Sot Diection

Fie Neme =] [oscenang =]
Sort By (Second) Sot Diection
[Prase Scenaria Type. [ascending

Sort By (Thic] Sot Diection
Ecipment # =] [oscenang =]
Tite of Repart

Jtach I CDS - il Data Report

Losaromat | & oraperaut
B Save Fomat g cenerategeport | ] close





Figure 3.12 Report Formatting Selection 

Saving report layouts:

Because the user can spend considerable time setting up report formats, a mechanism for preserving the report format selections is provided in the following buttons:
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 After the user has optimized a report layout, s/he can save the format by clicking on this button.  It will bring up a Windows screen identical to saving any file (Figure 3.13):
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Figure 3.13 Save MACH II Report Layout File
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  Conversely, to recall a format created previously, selecting this button will allow the user to select a report layout file that was created previously (Figure 3.14):
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Figure 3.14 Open MACH II Report Layout File
Creating PSM Reports:
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 The Generate Report button creates the report based on the user's selections.  The results will be displayed in a preview screen that can be sent to the printer.
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Figure 3.15 Generated PSM Report
To exit the Report Engine, click on [image: image43.jpg]


 from any screen.

Calculator
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Figure 3.16 Calculator Dropdown Selection

MACH-II CDS provides a MS-Windows standard or scientific calculator to assist engineers in their calculations while working within the program.  This can be accessed by either clicking on the speed button or from the drop down menu selection as shown in Figure 3.16.  An example of the standard calculator is shown in figure 2.2 above.  A scientific version is shown below in Figure 3.17
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Figure 3.17 Scientific Calculator
Formula CALCULATOR 
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 This option is for users to open a Mach II CDS window, which will display the calculations as they are being performed.  Ordinarily, the calculations will scroll by too quickly.  The user can click on the Print Calculations button to show a sequential list of all the calculations that were performed for that particular relief device.
Schematic
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Users can develop a 2-D rendering of the pressure relief valve and attach to the respective *.CDS file.
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Figure 2.0 – Schematic

Identification  Section

See either Single-Phase User Guide or Two-Phase User Guide.

Single-Phase Section

See Single-Phase User Guide.

Two-Phase Section

See Two-Phase User Guide.
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