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/ Welcome

« Welcome to SIL Solver® Enterprise.

* This presentation is sectioned to make it easier to

navigate. You can collapse the slides to the sections
using the tool bar.

* If you need assistance or would like to provide us
with feedback, contact:

— Eloise Roche
* eroche@sis-tech.com 713-909-2123

— Angela Summers
« asummers@sis-tech.com 713-909-2114
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/ SIL Solver®

We are Proven in Use
 More than 100 companies have chosen SIL Solver® for their functional
safety verification since 2002

We Build upon Field Experience
 The built-in SIL Solver® database uses field failure data as a basis,
reflecting real-world device performance

We are Internationally Recognized
« SIL Solver® uses internationally recognized methods for PFD and STR
calculation
 SIL Solver®is used by companies worldwide
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User Instructions
Table of Contents
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. Accessing the Application

Project Management

Creating a new project and functions
Editing, Copying or deleting a project
Generating reports

Importing/Exporting projects and functions
Datasheets

Troubleshooting
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1. ACCESSING THE
APPLICATION

« Licensing
* Assigning username and password for new user
« Logging in
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/
= Licensing

e SIL Solver® is licensed software

— Each enterprise license includes one administrator
account and two users (with read-write access)

— Additional user (read-write) licenses can be
purchased

— 20 Read-Only seats with software at no additional
cost

* To request a quote for a new license, contact SIS-
TECH at:

http://sis-tech.com/applications/sil-solver




\

Assigning username and
password to new user

\

* Assignment/re-assignment of usernames
and passwords is performed through the
application’s administrator account.

e The administrator account also creates
hierarchy and security access levels within
the server

— These are addressed in the ADMIN Guide

4 SISSTECH



= SISSTECH
//
= Hierarchy
« Hierarchy has 4 levels:
» Company/Client Name Areas S
> Region I _I%]e%i?gation
> Location o
> Unit S

* Project lies under unit. A Client ID can have
multiple Regions, Locations and Units.

* User can be provided access to any level, which
gives access to projects under that level.
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== Security Profiles

4 Defaults Profiles

* Full Access: Assigned to Admin, can not be edited
* Manager: Defined for supervisor/manager

* User: Limited rights to User

« Read Only: View only option for Projects, can not be
edited

Users Profiles Areas

Profiles

Print
Edit Views Edit Viewd Edit Edit Project Customize
Profile name Descriplion Profiles Areas Areas Users Users Import/Export Projects Reporls DataSheet Actions
Full Access Full Access to v v v v v v v v v
Database
Manager Manager Level v v v v v v v T Edt
‘ Edd
il | Edt |
User Engineer Level . v v ' v v v v
Fosmis | Eat |
Read Only View Only Type
Access
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\

\

Security Profiles
List of Rights:

 Edit Profiles  Import/Export

* View Areas » Edit Projects

» Edit Areas * Print Project Reports
* View Users » Customize Datasheet
» Edit Users

Users Profiles Areas
Profiles [ Aaa
Print
Edit Vie Edit  View Edit Edit Project Customize
Profile name Description Profiles Areas Areas Users Users ImportExport Projects Repoiis Datasheet Actions
Full Access Full Access to v v v v v v v v V4
Database
Manager Manager Level ® v v v > v v v v E
Access
User Engineer Level e v v x v v -/ v m
Access
Read Only View Only Type
Access

10
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Logging In:
Username and Password

Companies purchasing a
license to a SIL Solver® o E
application will typically s,L Lv R
have their own server

locations.

For training classes
provided by SIS-TECH,
a link to a training server

USER NAME

ocation wilbe providec. |

Log in with your assigned PASSWORD
Username and Password

11
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2. PROJECT MANAGEMENT

« Setting up User with Security Profile
* Creating Hierarchy
« Assigning User to a Hierarchy level

12




SIL OLYER

v1.3.00

Client
Projects

st%owsn

a

Project 1D

Region

Project Name:

| Location

a

Users Profiles Areas

Users table

e
User_1

User_2

User_3
User_4

User 5

SISSSTECH

Setting up a New User

PROJECT

DEVICE SHEET

LOGIC SOLVER SHEET

SUPPORT SYSTEM SHEET

Project Revision

PF Device Config

Activate License

‘Welcome, admin

Import Export Open New Edit Copy SETTINGS
DBF import Print Reports PF Documentation | Project Data Shesats PF Details PF Data Summary | PF Target Results | PF
TOOL VERSION
| Unit | Project 1D Prt USER GUIDE
v L
No data fo display
v
Select Access rights
Search Clear
Name Designation Profile Clienls License

Read EMHC, EMHC 1 Inactive
Only
User EMHC ReadWrite
User IVXP ReadWrite
User Inactive
User SISTech-Jenna ReadWrite

» List of Users

13
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Setting up User
with License

» Select the License type for the user. The
options are ‘Read and Write’ or ‘Read Only’

8] m Userl
ame | Name
Designat Enter designati
IMobil (123)

na

View Areas
Edit Areas

View Users

Edit Users

Edit Projects

Import / Export

Print All Project Reports
Custom Datasheets

14




Assign
Security
Profile

Users table

ssigning a Security Profile

Areas

Name Designation

Clients: License

Read\Write

[ ]

User name User_1
Name John Doe
Designation SIS Engineer
Mobile 123-456-7890
Email JohnD@sistech.com
License Read and Write
Authentication Password
Profile User
E— Full Access
Rights
Manager
Read Only
Unique

e T
Import / Export

Print All Project Reporis
Custom Datasheets

SISSSTECH

Select User and
click on “Edit”

Tool use is affected by
combination of license
and security profile

15
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v
Create Client ID

New Area Client ID

Client ID

Company_Nams]

Users Profiles Areas

Areas

16
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Creating Hierarchy: Add Region

Add Area Region

Region

Region_Gul{

Add region under
Client ID

Users Profiles Areas

Areas

= Company_Name New Client 1D
Region_Gulf

Add Location

Edit Region

!

Rename Region
using edit button

17
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Creating Hierarchy: Add Location

Add Area Location

Location

Location_Texas|

Add Location
under Client ID

Users Profilas Areas

Areas

= Company Mame
= Region_Gulf
Location Texas

Rename Location
using edit button

18
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Creating Hierarchy: Add Unit

Add Area Unit

Unit

Unit_Houston|

_>Add Unit under
Location

Users Profiles Areas

Areas

= Company_ Name
= Region_Gulf
= Location_Texas
Unit Houston

!

. L _ _ Rename Unit using
Adding project is covered in next section... edit button

19
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\

— Assign User to the Hierarchy

« User can be assigned to area by Admin or a Manager
« If user is assigned to a level (for instance region), user will have access to that
level and levels under it (and the projects under them)

sn.%owsn

— Select level

Available Selected

= ' n-n
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3. CREATING A NEW PROJECT

» Setting up the project information
» Creating a safety function

« Copying a safety function

« Editing a safety function

21
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Starting a new,
project

Exit the software

SILSSPOLVER =

¥v1.3.00
Client: Company_Name Project ID: Practice_1 Project Name: Project for Practice
Projects
Import Export Open New Edit Copy Delete Exit Hjoject Revision
DBF Import Print Reporis PF Documentation | Project Data Sheets PF Details PF Data Summary | PF Target Results | PF Result Summary GUI Report PF Device Configs

Client Region Location Unit Project ID Project Name

T v T T v 7

e e " - et e

Company_Name Region_Gulf Location_Houston Junit_Alky TESTCHAR
Company_Name Region_Gulf Location_Houston Junit_Alky CASE4 Case 3 for testing impart-export
Company_Name Region_Guli Location_Houston Junit_alky CASES Bil's frequent siroke and non-red input case
Company_Name Region_Gulf Location_Houston Junit_Alky LOGIC SOV Utilities: LOPA Study

a

Project List
Filters may be useful to users with long project lists

22
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SIL OLVER =

v1.3.0.0
Client: Company_Name Project ID: Practice_1 Project Name: Project for Practice
Projects
Import Export Open New Edit Copy Delete Exit Project Revision
DBF Import Print Reporis PF Documentation | Project Data Shee? PF Ietalls B PF Data Summary | PF Target Results | PF Result Summary GUI Report PF Device Configs

Client Region Lacation Unit Project ID Project Name:

Il - - . » - =

v v v T > v - i
ey e e e Click to create a new-project
Company_Name Region_Guli Location_Houston Unit_Alky
Company_Name Region_Gulf Location_Houston Unit_Alky CASE4 Case 3 for testing import-export
Company_Name Region_Guli Location_Houston Uinit_Alky CASES Bill's frequent siroke and non-red input case
Company_Name Region_Guli Location_Houston Unit_Ally LOGIC SOLV Utiiifies: LOPA Study

The window below pops up,
type in relevant information
and click “Save”

Add New Project Add New Project

Client 1d:  [Company_Name ~] Client Id:  [Company_Name v|
Region: [Region_Gulf ~| Region: [Region_Gulf v
Location: [Location_Texas ~| Location: [Location_Texas ~|
Unit: [Unit_Houston ~| Uniit: [Unit_Houston v|
Project ID: | | Project ID: |Pr—.:|ctice |
Name: | | Name: |Practice Setting up| |

23
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Project Revision Data

SILSPOLVER =

¥1.3.0.0
Client. Company_Name Project ID: Practice_1 Project Name: Project for Practice
Projects
Import Export Open New Edit Copy Delete Exit Project Revision
DBF Import Print Reporis PF Documentation | Project Data Sheel PF Details PF Data Summary | PF Target Results | PF Result Summary GUI Report
Client Region Location Unit Project ID Project Name
T v T v v |
Company_Name Region_Gulf Location_Houston Unit_Alky Practice_1 Project for Practice
Company_Name Region_Guli Location_Houston Unit_Alky T——
Gompany_Name Region_Guli Lacation_Houston Unit_Alky CASE4 Case 3 for testing impfit-export
Company_Name Region_Gulf Location_Houston Unit_Alky CASES Bill's frequent stroke afjd non-red input case
Company_Name Region_Guli Location_Houston Unit_Alky LOGIC SOLV Utiiifies: LOPA Study
v

= =S . ey .
SILESOLVER Create initial project

Ste SIS-TECH Project ID: Practice I

Dalote | Rapon | Exit

— S = — _ ' revision information

Mo data o disglay

= Crate Fiber
\ersion: A
Performed By: [Jill Hill Date: 2021-01-01
Approved By: Date:

Description of Modification: CIiCk “NeW” to Open
dialog box, enter data,
and Save

Sava || Close

24
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v SISSSTECH

Steps for adding
a safety function

Obtain functional description from Hazard and Risk
Analysis (H&RA) documentation

Open Project

Select new function and enter function identification
fields

Enter performance targets

Enter function architecture through GUI interface and
populating the architecture with devices

Perform calculation

Re-iterate with design modifications if necessary, to
get successful design

25
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= Example SIF —

Information from H&RA and related process requirement specification
(PRS) information

« SIF 01

* SlL-1 (20% design margin)
 Low Demand mode

« Spurious trip target = 20 yrs
* Desired test interval = 5 yrs

* V-101 High DP (2003,DP-101A/B/C) trip closes XV-101A and XV-
101B (1002) ball valves spring loaded to the closed position, each
with a single ETT solenoid (XY-101A and XY-101B)

« Power supply is monitored and is tested at 5 yr interval

« Existing logic solver (SIS-A) is safety configured system with 1002D
CPU and simplex 1/O

« Assume no sensor diagnostic response will be implemented, so no
DC credit should be taken

26
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/
== Opening the project

/-/

Start from Project home page

Select the Project you want to open by left-click (first project in list is selected
by default)

Click Open

SIL OLVER =
¥v1.3.00
Client: Company_Name Project ID: Practice_1 Project Name: Project for Practice
Projects
‘ Import Export Open New Edit Copy Delete Exit Project Revision
‘ DBF Import Print Reporis PF Documentation’ roject Dal ees| . PF Details PF Data Summary | PF Target Results | PF Result Summary GUI Report PF Device Configs
Client Region Location Unit Project ID Project Name
ki v ¥ v v v
Company_Name Region_Gulf Location_Houston Unit_Alky Practice_1 Project for Praclice
Company_Name Region_Gulf Location_Houst Unit_Alky CASE4 Case 3 for testing impart-export
Company_Name Region_Guli Location_Houston Unit_Alky CASES Bil's frequent siroke and non-red input case
Company_Name Region_Gulf Location_Housk Unit_Alky LOGIC SOV Utilities: LOPA Study

27
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==  Protective Function Level

« The general layout is the same as the main page with list of projects

s,L OLVER = R
vi3.00
Client: Company_Name Project ID: Practice_1 Function ID:
thact '“ o E ncﬁcn
Open New Edit Copy Delete Exit PF Revision Level

Print Reports PF Documentation | Project Data Shests PF Details PF Daia Summary | PF Targef Resulls | PF Result Summary GUI Report PF Device Configs

| Function ID Function Mode OFf Operation PFD Target PFD Result STR Target { 1y1) STR Result {1/yr} IL Target IL Result
9
No data to display

| » Create Fiter

y

Projeci information.

28




Client: Company_} Name Project ID: Practice_1 Function ID:
Protective Function

SISSSTECH

=

New Edit Copy Delete Exit
PF Details PF Data Summary | PF Target Resulls | PF Result Summary GUI Report PF Device Configs
unction Function ode Of Oper STR Result (1yr) IL Target Resul
v
| % Create Fiter

« Enter Function ID, brief version of function description
(e.g., from H&RA), Mode of Operation, and Save

Protective Function x

_ 'SIF 01 |
Function ID:

V-101 High DP trip
Function :

Mode of Operation: |Low Demand ¥ |

Save || Close

29
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ry|  GUIReport PF Device Configs

» Select function and
click Open to begin
configuring SIF

Fields for filtering
can be useful for
projects with long
lists of protective
functions

30
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= SISSSTECH
Function GUI Interface

SIF calculation results both g;x?r Logic
SIF project information numerical and graphical HET for HFT for
I In D Action(s)
puts(s) !
ﬁ.ib: P‘l::::::ny-mm. i:m:lﬂ: :;;“;1“iﬂh“""ﬁp m m SiL HLFZF

iL STR (1771) HFT

PFDISTR Breakdown HF Ty HF s HFTactr
TR

HETo7s | HETum| HFTwact |

ool
|, The Backward and HFT for Support
B Forward buttons only System 1
D have meaning when you 17
ks have multiple functions in
o — the project HFT for Support
System 2
SUPPORT CONFIGURATION
CUSTOMER DEVICE MOdeIIIng panel’ HFT for Manual
I where you select Input
system configuration HET for Manual

and component. Action




SISSSTECH
Zooming

Use the + and — buttons to zoom in and out on the figure |
You cannot interact with certain features in a zoomed state

Client: Company_Name Funcion:  V-104 High DP trip m
Project ID: Practice Function ID: SIF 04 m SIL ﬂLVFH

PFDavg IL STR (11Yr) "' " +J HET

PFDISTR Breakdown HFTw HFTis HFTac)

Bty ste - |-|.

ke b HFTspry  HFTgpry  HWFTwwy  HFTwach

Calculale and Save

LOGIC SOLVER

INPUT CONFIGURATION

INPUT DEVICE Use the Reset to
AGTION CONFIGURATION E.H return to the base
ACTION DEVICE . .

view required for
SUPPORT SYSTEM ed iti n g

CUSTOMER DEVICE

SUPPORT CONFIGURATION M

MANUAL DEVICE




Click any cell in Targets row of table to open dialog box

SISSSTECH

ntering Performance Targe

Client: Company_Name Funcon: V=101 High DP trip m m
Project ID:  Practice Function ID:  SIF 01 s‘"‘ oLv‘R
PFDIST
PrDavg R
Vo datz e dele HFTspry  HFTsprz  HFTwmw  HFTwact
ool

LOGIC SOLVER

INPUT CONFIGURATION

INPUT DEVICE

ACTION CONFIGURATION E -
ACTRNDENCE PFDavg | 0.08 |

SUPPORT CONFIGURATION

SUPPORT SYSTEM

CUSTOMER DEVICE

MANUAL DEVICE

Target Specification x

MTTFs
(Yr)

Update -

Enter performance
targets and update

(29 |

33
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= HFT Target

HFT target is based on the SIL Target and SIS Mode of Operation, following
ANSI/ISA61511-1:2018 requirements. If no PFDavg target has been entered
(which would result in no SIL target), HFT target will be set to null.

SILTarget Mode of Operation HFT target for each
subsystem

1 Low Demand 0

1 High Demand 0

2 Low Demand 0

2 High Demand 1

3 Low Demand 1

3 High Demand 1
HFT Target +~——

e e e e (oo siL&poLVER
PFDavg L STR (11Yr) ";:' IFT PFD/STR Breakdown

PFDarg TR
TARGETS B.00E.02 1.00 5.00E-02 2000 | o |

llllll




SISSSTECH

Select Logic Solver header on left to begin configuration
Left click desired logic solver to copy and then click in middle box to paste.

ET s KN T siL§porven
PFDISTR Breakdown HF Ty HFTi5 HFTact

HFTsppy  HFTsprz  HWFTwm  HFTwacr

ool ool

= :

LOGIC SOLVER

l[.EEenrcr-' Gleari

- Wrong one?

oSS 19 0 10 To delete the logic solver, move the mouse to icon,

right click to make the delete option appear, left click
on the delete option

35
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Adding LS details

Left click the logic solver icon on in the center box. Enter a logic solver tag name,
select the voting (may be only one option), and enter the test interval (TI)

Il Logic Solver x |

NOte the V0t|ng i Logic Solver ID: DMSIO
needs to be selected Logic Solver Type: (ENERIC 1002D DUAL MP; SIMPLEX /0
before test interval. —_—

Caution: Logic Solver
test interval may be
prescribed in vendor

Note:

Safety ma n u al Or Boundary Description: Boundary includes 1002D logic solver with dual main processors, *
pr|0r use Just|f|cat|on 1 simplex digital input module, 1 simplex analog input module, and 1 simplex digital
output module.

documentation

Implementation Limitations and Exclusions: Refer to the SIL Solver manual for a
discussion of "10020" and "2002D" architectures. The logic sclver is certified to IEC
651508 SIL 3 or TUV AK 5-6. =

Tool will automatically

Data
CaICUIate LS Source: Su‘i HEE=: Update

contributions to
PFDavg and STR

Click Update to
return to GUI page

s

36
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Screen locations of the other
subsystems

! i Actio Action 4

‘
:

0 Action 2

-
->

] WELTEL
Input, action, and support Action

system locations are filled in
the order entered
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Adding Inputs
(aka Sensors)

|
\

Adding an input is divided into two steps
1. add the input configuration
2. add each device.

38
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___ Input Configuration

SISSSTECH

=

“Input Configuration” to open selection list
Select the desired voting grouping.
Left-click the selected configuration to add to the GUI.

Client Company_MName Function:  V-101 High DP trip m m
Project ID:  Practice Function 1D: SIF 04
PFD/STR Breakdown
PFDavg TR

TARGETS 800E-02 1.00 5.00E-02 20,00 0 Wio WA
RESULTS
TARGETS
MET?
o gm Galculate and Save L +] ﬁ

SRS

LOGIC SOLVER

INPUT CONFIGURATION

Wrong choice? Hover over that portion of
the architecture until grey location field
oo appears, right-click to get option to copy

e or delete, left-click delete.

39
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Architectures

* If a single variable
value is made up of
multiple devices, use
a Complex Voting
Architecture

 All the devices for
each separate value

7 Complex Voting

Common examples:

« Sensor Transmitter with a Signal Splitter, gO |n a S|ng|e Vert|Ca|

Trip Amp, or a Relay
* Pressure/Temperature compensated flow Ch anne I

40
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SISSSTECH

Three levels of Input Architecture

Best Practice: Only use Level 3 if you must for the complexity of the
function (some details will not show on the GUI)

| I

| | ]

|

]
J

Level 3: Device
level architecture,
with fixed CCF
from datasheet

/

Level 2: Main ;;:l_\_./

NoaN
NooN

architecture of an Input
Subsystem, with user

entered CCF Level 1: 100N or NooN

VOTING between Input
Subsystems, with no CCF

p—

41



Picking Sensor SIS TECH
Technology

'"Iick “input device” to access to the list of device categories
Left-click the relevant category to access the list of devices technology

Client: Company_Name Functon:  V-101 High DP trip Sy
Project ID: Practice Function ID: SIF 01 _ SIL OLYER

SR PFD/STR Breakdown
Piavg e
o »Logs

INFUT DEVICE

R
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Selecting the Device

-

= Scroll to the desired device
Left click device in list to copy (right-click to open datasheet — more later)
Left click in device box on diagram to add device to the input subsystem

Client: Company_Name Function:  V-104 High DP trip
Project ID: Practice Function ID: SIF 04

PFDavg I STR (17Vr) "I’::‘ HET

TARGETS B.00E-D2 1.00 5.00E-02 20,00 0
RESULTS
TARGETS

Calculate and Save + ] Reset

To delete or copy the device, move
the mouse to device icon in function
diagram and right click the desired
option.

43
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Device Device -

DPTR DIFFERENTIAL PRESSURE TRANSMITTER -
ID: - Type:

Properties:
Failure Dangerous Failure Rate (1/yr): 8.00E-03
Failure Spurious Failure Rate (1/yr): 1.67E-02
Common Cause Factor CCF Dual (%) 2
Common Cause Factor CCF Triple (%): 2
Diagnostic Coverage Simplex DC1 (1/yr): 60

. Diagnostic Coverage Dual DC2 (1/yr): 80

Maintenance:

Diagnostic Coverage Triple DC3 (1/yr) 90

Mean Time to Repair (hr):
Diagnostic Interval (hr):
Qverhaul Interval (yr)

Proof Testing Coverage (%) 7

User Specified

Note:

Boundary Conditions: Boundary includes the electronic transmitter, sensing diaphragm and process connection. -

Process Severity Assumption: Clean

1 Py [ I TS A Cacaliiad Blo Lioiéodl L P dnsecl " L ol ool | By H L1

Data Source: SIL




Test Interval

is in years

Filled In

SISSSTECH

Define :’:_ VI°®  pp1R ::::fe DIFFERENTIAL PRESSURE TRANSMITTER :
Voting of ' '
one device. Properties:
Use 1 001 Failure Dangemus Fallure Rate (1/yr): 8.00E-03
Failure Spurious Failure Rate (1/yr) 1.67E-02
r_nOSt Of the Common Cause Factor CCF Dual (%): 2
tl me Common Cause Factor CCF Triple (%): 2
Diagnostic Coverage Simplex DC1 (1/yr): 60
. Diagnostic Coverage Dual DC2 (1/yr): 80
Deﬂ ne Eamte_'nance: _ . Diagnostic Coverage Triple DC3 (1/yr): 90
ean Time to Repair (hr): 72
D|ag nOStiC Diagnostic Interval (hr):
Level that will be Overhaul Intervef Ty 20 | Will updated
implemented Proof Testing Coyergaesffyi-=1100 “— onceSIFis
User Specijed O Calculated
Default Ol is
20Year Boundary Conditigns: Boundary includes the electronic transmitter, sensing diaphragm and process connection. -
Default PTC is _ |Process Severity Assumption: Clean
100 % e e i
Data Source: SIL Upc!ate button yvill activate once
minimum date is entered.




> SISSSTECH
/ﬁfgr’

//Completlng the subsystem

Copy DP-101A Pressure transmitter

2. Paste DP pressure transmitter to each of box in the 2003 input
configuration

3. Update the tags for DP-101B and DP-101C and any other parameters
that were modified for DP-101A.

DP-101C DF-108 DF-1LOA

POUD0E+00 L.E P-O.O0E+D0 E,,"',.- P00
S0.00E+00 SO.00E-00 S0.00E+-00 | e
s TES TES
ey lood 1o
P
CCRS%

2

Si5-4
Pl F2E-O8
Sl SOE-{

NooN

NooN

46
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SISSSTECH

/Addmg Common Cause

» Left-click on the voting 2003 circle
» Update the default CCF value as needed (for example, 2%)

Note: Recommended values for duplex and triplex architectures are
shown in the device datasheet under “Properties”

» Click Update to close the dialog box

User Specified CCF(%) ?
2

Update

I
i
IH®

NoON

NooN

CCF is not
used in non-
redundant
(i.e., 1001 or
2002)
architectures

Note: When using diverse
instrumentation in a redundant
architecture, there might still be
some CCF. A judgement based on
the technology and installation
details should be made.
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2003D vs. 2003

« What if automated diagnostics is going to be used to take safe action on diagnosed failure?

« Enter each device and change the Diagnostic level to DC3 (diagnostic level for inter-
comparison of 3 transmitters)

» Click Update to close dialog box

Device Device

DPTR DIFFERENTIAL PRESSURE TRANSMITTER =
ID: -  Type:
Properties:
Failure Dangerous Failure Rate (1/yr): 8.00E-03
Failure Spurious Failure Rate (1/yr): 1.67E-02
! Common Cause Factor CCF Dual (%): 2
Defl ne D | ag n OStI c Common Cause Factor CCF Triple (%): 2
. . Diagnostic Coverage Simplex DC1 (1/yr): 60.00
DC3 is used since 3 S ,
BT Diagnostic Coverage Dual DC2 (1fyr): 80.00
PTS are Used fOr Maian Time to Repalr (el 7 Diagnostic Coverage Triple DC3 (1/yr): 90.00
comparison. The DC Diagnostic Interval (hr): 0.500
used in 900/0 Overhaul Interval (yr): .
Proof Testing Coverage (%): ? [100 The trl pIeX DC
User Specified O fOI' th IS deVlce
H 0,
Note: is 90%
Boundary Conditions: Boundary includes the electronic transmitter, sensing diaphragm and process connection. -

Process Severity Assumption: Clean

nlementation | imitations and Fxclusions- No limitations hevand standard assumptions (see Sll_Solver Enternrise lser

Data Source: SIL . Update




v SISSSTECH
FYI:
DC for other architectures

\

&

For all other input configurations with safe action on diagnosed failure, the
general rule for the selection of Diagnostic level is as below:

1001D—-> DC1 (Diagnostic Coverage Simplex)
1002D and 2002D-> DC2 (Diagnostic Coverage Dual)
1003D, 2003D and 3003D—-> DC3(Diagnostic Coverage Triplicated)

May need to select a lower DC when diverse devices are used in the same
voting.

May select a higher DC when an external independent reading can be used
for inter-comparison with the SIF sensor.

Reminder: Credit for diagnostics shouldn’t be taken if the diagnostic
result isn’t going to be used to take prompt safe action, either
~automatically or manually, to address any risk gap caused by the failure.
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Adding the rest
of the system

The support system and final actions are modelled in a similar way as the
input.

1. Select the action configuration

2. Select the action device(s)

3. Specify relevant parameters

50
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= Two configurable levels

B==  of Action Architecture

Best Practice: To show the most information on the GUI, only use Level
2 if you must for the complexity of the function.

4 N\

o

FIXED: I
* NooN for safety - All

action subsystems L () RS,
must work &

* 100N for reliability -
Spurious trip of any /

action subsystem will

cause an operational Level 1: Main Level 2: Device level
problem architecture of an architecture, with fixed
Action Subsystem, CCF from datasheet

with user entered CCF _—
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— SISSSTECH
Adding valves, solenoids,

and support system

Energy o]

supply

Properties:
Fadurs Dangarous Failuse Rats (V) 118E.02
Fasture Spurious Falure ats (Ui o
CCF Duali%g: 1
CCF Triple{%): 1
Déagnostic Coversge Simplex {iyr): 0.00
Maintenance: Déagnerstie Coverage Daal{tiyr}: oo
Mean Time to Regair (he: 2 Diagnastic Coverage Tripled1/y1): 000
Disgnostic nsseval bk 0000
e s
Procd Tewting Coverags (%]: 7 100
Uses Speciied
Mate:

Boundary Conditons: Boundary inchudes solenoid and solencid waring up io mondonng device

Process Severty Assumption. NA

Impiementation Limiatons. and Exclusions: Vent por for redundant 1= unaisnuched and pioec =
Data Source: 5|

Properties:
Failure Dangerces Failure Rate (1y7): 16TE02
Failure Spuricus Fallure Rate (1yr): B.67E-03
CCF Dusk): 01
PRTE S1SE03 et
TR 1 MEQ2 gt P
CCFa% Dlagnostic Coverage Simpbax| Lyrk: B0
Maintenance: Disgnostic Covarags Dusi{1iyr}: 2500
Masn Tiems to Rupai (hef: brd Disgnostic Covarage Triph{iipr): 8500
fagneatic Interal fhr): 0.000
Y014 Ovashaul vl e 0
PRYSEDD Prool Testng Coverage [%E 7 00
;ﬂlﬁs 00 1001 User Spacified. .
X IEA MNote:
Pl SEE00

Bundary Condeons: Boundary includes sprng retun, preumatcally-operated bal valve, operatng =12 standby (domant) mede
of operation. The sciencid is NOT INCLUDED. Sale-state specified is fad diosed .

SASTEOY 1
TS '

Process Severity Assumpecn: Clean

Don’t forget to update CCF ——— =




~__—~ What if the design SISSTECH
s has a complicated “black box’
subsystem?

\

S UrRORT Most commonly used for complex designs where there
CONFIGURATION is @ complicated subsystem in the design that is
evaluated using an advanced method such as FTA

SUPPORT SYSTEM

SRS IOHEREENES SIL Solver® allows for a MANUAL ACTION subsystem
MANUAL DEVICE and a MANUAL INPUT subsystem

MANUAL INPUT

THESE ARE NOT POPULATED LIKE NORMAL
MANUAL ACTION - DEVICES

The PFDavg and STR contributions for these

subsystems are entered directly into the tool
Click to add

field to GUI The performance of these subsystems are additive to
the overall PFD and STR analysis
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//

=

If two are used, the user must define
whether they are redundant to each other

(i.e., EITHER subsystem working will allow ]

Redundancy |Non-Redundant v

Manual Inputs

The user can enter two parts of a Manual Input analysis:

SISSSTECH

Check to allow entry of the
second Manual Input

_IEnable secend manual input device

the overall Manual Input to work) or non-
redundant (i.e., BOTH parts must work for
the overall Manual Input to work

DevicelD, Tag, voting architecture and Tl are

entered for completeness of reporting. The <
PFDavg and STR are entered directly for
each portion of the Manual Input

Device ID
Device Tag
Voting

TI (Yr)
PFDavg

STR (1/¥7)

Manual Input Device 1

0

0

Manual Input Device 2

Device 1D l—
Device Tag l—
Vating l—
I (1) ]
PFDag |
sRavy [T

HFT

O

HFT 0

The user selects the Hardware
Fault Tolerance value appropriate
for each part of the Manual Input
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Manual Action

Manual Action
Device ID |
Device Tag |
Voting \ |
T (¥r) \ |
DevicelD, Tag, voting architecture and Tl are PFDavg 0 |
entered for completeness of reporting. The *— |s®rav o |
PFDavg and STR are entered directly for HFT or |
each portion of the Manual Input

-

User enters Manual
Action HFT Value
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///
_~ Ready to Calculate?
/ y
All devices entered, filled out, and CCF added?
Click the “Calculate and Save” button

SISSSTECH

Client: Company_Name Function:  V-101 High DP trip m Guide
Project ID:  Practice Function ID: SIF 01 5"- nvan
MTTF
PFDavg i STR (11¥r) w0 “' HFT PEDISTR Breakdown HFTis
FFOavg 5TR

TARGETS 8.00E-02 1.00 5.00E-02 20.00 0 o e
RESULTS
TARGETS
MET? _—
ool  [Couste s save |

Note any ERRORS or Warnings that are generated during the calculation:

ERRORS: A problem exists in GUI or devie configuration that will make the
calculated results INCORRECT

Warning: A value is missing from the configuration that may or may not be a
technical issue, depending on the overall design




SISSSTECH

Are PFDavg and
STR good enough?

Client: Company_Name Function: ~ V-101 High DP trip @
A s i IL OLYER
Project ID: Practice action ID: SIF 01 M 2

PFDISTR Breakdown

sTR
TARGETS

@ Action # Action
i Logc @ Logi
& Suppont Otress
Cher
MET?

8.00E-02 100 5.00E-02
5.51E-02 1 S.83E-02 17.14

SOEl 7 A

| N\ /

Numerical results Graphical Charts provide information
and red-green pass- on which components are dominating
fail indicator on top PFDavg and STR

left of GUI and most

SIF reports If necessary, modify design until

performance targets are achieved.
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_— Don’t forget SISSTECH
Hardware Fault Tolerance
(HFT) HFT for

HFT Target and Logic ~ HFT for
Overall HFT Solver  Action(s)
Result . HFT for Input(s) «— 1 ?
Client: Company_Name Function: | V-101 High DP trip
Praject ID: Practice Function ID: | SIF 01
PFDavg L STR(1¥r) PFD/STR Breakdown e
PFOavg 5TR ]
TARGETS  8.00E-02 100  5.00E-02 g . I | . \
RESULTS 5.51E-02 1 5.83E-02 “ ';"‘:;ﬂ" & 2 HFTspyy HFTspr  nmFTmp HFTmact
weoers [ N |
MET?
ool o
HFT for Support
System 1
Overall HFT result is the FT for Support
minimum HFT out of the <
seven main subsystems System 2
(see far right side of GUI)
for those subsystems that HFT for Manual ]
are configured for use in ™
that architecture InpUt
HFT for Manual
Action 58
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SISSSTECH

=

FT for Input and Action
Subsystems

|
\

The HFT for each field device box (MooN) is determined by the selected
architecture within that box as below.

Architecture(s) HFT =N - M
lool, loolD
1oo2, looZD
2002, 2002D
loo3, loo3D
2003, 2003D
3003, 30030
2004, 2o0d4D

[T s T I LS e I e

HFAT/HPATD
(unused for LS, but
used for some
action devices) 1

The results of the individual device boxes are
combined based on the mid-level architecture.
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HFT for Logic Solver

The HFT value for the logic solver is based on the technology and the
selected architecture. The resulting HFT value for the logic solver is shown
on the logic solver data sheet and on the GUI as below.

Logic Solver x|

Logic Solver ID: DMSIO

Logic Solver TmeGENERIC 10020 DUAL MP; SIMPLEX /O

In this case,
architecture is
1002D

IS-A
002D v

og2D v
5

Note:

Boundary Description: Boundary includes 1002D logic solver with dual main processors, =

1 simplex digital input module, 1 simplex analog input module, and 1 simplex digital
output module.

Implementation Limitations and Exclusions: Refer to the SIL Solver manual for a
discussion of "1oo2D" and "2002D" architectures. The logic solver is certified to IEC

LOgiC Solver 61508 SIL 3 or TUV AK 5-6.

Data

HFT Value T

Default value is 0 when importing a logic solver that is not in
the current SIL Solver logic solver datasheet.
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The HFT value for the support system is fixed and shown on the support
system data sheet and on the GUI as below.

Support System %

Support System ID: UPSE5S =

POWER SUPPLY -ETT -5
Support System Type: YEAR TESTING

UPSE5S-101

Note:

Boundary Description: The boundary includes: the incoming ac surge-protection rectifier =
stage, input capacitors, dc/dc converter or chopper circuit, dc battery circuit and a de
pulse with modulation (PWM) inverter.

Implementation Limitations and Exclusions: Energize-to-trip (ETT) circuits must include:

S u pport SySte m I';:In: monitoring and loss of circuit continuity al.ﬁ::rm . -
e — HFT ate
HFT Value Source: - Update |

Default value is 0 when importing support systems that are
not in the current SIL Solver support system datasheet.
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=
= HFT Results for
Manual Input and Manual Action

HFT Results from Manual Input
and Manual Action entries

Client: Company_Name Function:  V-101 High DP trip
Project ID: Practice Function ID: SIF 01

sn.@m.vl:n

PFDISTR Breakdown HFTw  HFTis  }FTacr
PFOavg sTR

PFDavg IL STR (1/Yr) MW'I'I:S HFT

TARGETS  8.00E-02 1.00  5.00E-02 20.00 W Ackon - ackn i |
W Logc @ Logic |
RESULTS  551E-02 1 5.83E-02 17.14 0 ® suppor otrer HFTspry HFTspy, HFTmwn HFTwacr
. her
mecers [N |
MET?

cold
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Is that all? —

\‘
\

* The SIL Calculation is performed within a context
of standard SIL evaluation assumptions, such as
— Sufficient independence exists between the SIF and

other functions used in the hazard case the SIF is
designed for

— Functional safety management program meets
ISA61511-1 requirements

* The documentation of the SIL calculation should
include sufficient SRS information to provide this
context
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SRS Info

SISSSTECH

HF Ty HF Tgera

LOGIC SOLVER

NP DN IGURATION

INPUT DEVICE

ACTION CONFIGLRATION

ACTION DEVICE

SUPPORT CONFIGLRATION

SUPPORT SYSTEM

CUSTOMER DEVICE

MANUAL DEVICE

Process Hazard

Calcigate and
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Done with SIF 01

turn to
otective

LOGIC SOLVER

INFUT IGURATION

INPUT DEVICE

ACTION CONFIGLRATION

ACTION DEVICE

SUPPORT CONFIGURATION

SUPPORT SYSTEM

CUSTOMER DEVICE

MANUAL DEVICE
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/1
/ Second Function

* This project includes V-102 as well

* V-102 has an analogous protective
function, SIF 02

« Key difference, SIF 02 uses a single
pressure transmitter as the third device,
iInstead of a DP

» Tags: DP-102A/B, PT-102, XV/XY-102A/B
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Copy SIF 01

Project ID: Practice Function ID: siF 01

Client. Company_Name
Protective Function

Impaort Expont Open New Edit | Copy | Delete ‘ Exit PF Revision Level
- Print Reports PF Documentation | Project Data Sheets PF Details PF Data Summary | PF Target Results | PF Result Summary GUI Report PF Device Configs
Function ID Funclion Mode Of Operation PFD Target PFD Result STR Target (1/y1) STR Result (1/yv) IL Target I Result
v y v v v v v - iy
SIF D1 V-101 High DP trip Low Demand 8.00E-02 551E-02 5.00E-02 5.83€-02 1 1
= Create Fifter

From the main Protective Function page, selecting the function to be copied
and clicking the Copy button...

SIL%OLVER

Client: Company_Name
Protective Function

= BREE §

Project ID: Practice Function ID: siF 01

Import Export Pasle Open Meaw I Edit Copy Delete Exit PF Revision Level
Print Reports PF Documentation | Project Data Sheets PF Details I PF Data Summary | PF Target Results | PF Result Summary GUI Report PF Device Configs
Funciion ID - l Function Mode Of Operation l PFD Target PFlB Resuit STR Target (14y7) STR Result (1/yr) l IL Target l IL Resuit l
® v ? T 4 v v v 7
SIFO V-101 High DP trip Low Demand 8.00E-02 5.51E-02 5.00E-02 5.83E-02 1 1
= Creale Filler

Causes the Paste button to activate...
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Create SIF 02

Clicking the Paste button opens the dialog box to enter the new function ID
and description

_sn.éowsn

Client Company_Name Project ID: Practice Function ID: s1F 01
Protective Function

Import Export Pasta Opi P fve Funcion o Dalate Exit PF Ravision Lovel

Print Reports PF Documentation | Project Da lesuits | PF Result Summary GUI Report PF Device Configs
Funciion 1D T P e  Function ID: i STRResult(1yr) 1L Target IL Result
- » i \-102 High DP/P trig - - - -
‘S0 %1“#“"“? lﬂ'm Function : m 1 1
= Create Filter
Save || Close |
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Success!

Client. Company_Mame Project I1D: Practice Function ID: sIF 02
Protective Function

Imiport Export Opan Menw ‘ Edit ‘ Copy Dolate Exit PF Revision Level |
Print Reports PF Documentation | Project Dala Sheels PF Details ‘ PF Data Summary | PF Target Resulls | PF Result Summary GUI Report PF Device Configs |
Function ID - ] Function - Mode Of Operation PFD Target PFD Result STR Target {1/yr) STR Result (1iyr) IL Target . IL Ressult l
v b b2 v 9 k- v T v
SIFM V=101 High DP trip Low Demand B.00E-02 551E-02 5.00E-02 5 B3E.02 1 1
SIF 02 V-102 High DP/P trip Low Demand B.00E-02 551E.02 5.00E-02 S5.83E-02 1 1

Select and Open the new function
Update tag ID fields for all devices that are the same
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—

1. Delete the third DP sensor

2. Copy General Pressure transmitter

3. Paste General pressure transmitter to the last box in the 2003 input
configuration

4. Change Diagnostic level to DC2 for the two DP pressure transmitters
and keep the General PT Diagnostic level as NO DC (no device to
compare with).

Client  company_Name Function:  V-102 High DP/P trip
Fanento Sif 02 N T siL§poLvER

s
Cl HFTm HFTis. HET

ACE

P& 54E-02
S000E=00

oo Fra

DF-1028 DP-102A TS
PLATE-O2 & P407E-O3 PAO7E-03
51 75602 SLTENR SLETECZ $

TS TS TS
ool 1ood ool

PFO: 4E1E-O4
STR: LDSE-03 f \

OCF-2%
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= SISSSTECH

—  Partial Stroke Testin
/ g
/ of Valves

* For valves, the DC selection can be used
to model partial stroke testing

Device . rce Device BLOCK VALVE-BALL-FTC-GLEAN S
1D: —  Type: ‘
Configurations: Properties:

1 . Set the diagnostic x;:“lm“m V1 Failure Dangerous Failure Rate (1/yr): 1.67E-02

Failure Spurious Failure Rate (1/yr): 6.67E-03
level to DC1 [ - PN

d
s

Common Cause Factor CCF Dual (%): 0.1

]

C1 v Common Cause Factor CCF Triple (%): 01

Diagnostic Coverage Simplex DC1 (1/yr): 85.00
Maintenance - Diagnostic Coverage Dual DC2 (1/yr): 85.00
. . . Diagnostic Coverage Triple DC3 (1/yr): 85.00
Mean Time to Repair (hr):
2. Set the diagnostic T e
Diagnostic Interval (hr): 720

interval to partial e o e 1 ' -
stroke testing interval "

Note:

Boundary Conditions: Boundary includes spring return, pneumatically-operated ball valve, operating in a standby (dormant) mode =
of operation. The solenoid is NOT INCLUDED. Safe-state specified is fail closed

Process Severity Assumption: Clean

Data Source: SIL Update

4

Both fields must be
configured for correct use
of equation
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~ Partial Interim Testing
of Sensors

« Sometimes an imperfect test is performed on a sensor at a
shorter interval, with a 100% proof test (or complete replacement)
performed at a longer interval

« Use the Proof Test coverage and Overhaul interval to model this

SISSSTECH

\\

\

Exa m ple . I‘:::"i':e THMLS ::::e THERMOCOUPLE - LOW STRESS ENVIRONMENT =
Sensor installation Configurations: Properties
. 0 Device Tag: TT1 Failure Dangerous Failure Rate (1/yr): 5.00E-03
Wlth a n 8 5 A) test Proof Testing Interval (yr): 1 Failure Spurious Failure Rate (1/yr): 4 00E-02
Voting: 1001 v Common Cause Factor CCF Dual (%): 2
pe rfo rm ed Subsystem Diagnostic Level: ? NO DC v Common Cause Factor CCF Triple (%): 2
H Diagnostic Coverage Simplex DC1 (1/yr): 60.00
a n n u al Iy Wlth Maintenance: Diagnostic Coverage Dual DC2 (1/yr): 80.00
1 O O % test O r fu | I Mean Time to Repair {hr): = Diagnostic Coverage Triple DC3 (1/yr): 90.00
Diagnostic Interval (hr): 0.500
replacement done Qverhaul Interval (yr): 10
Proof Testing Coverage (%): ? 35
eve ry 1 O yea rS User Specified Ci

Note:

Boundary Conditions: Boundary includes thermacouple element and insulators, terminal head and protecting tube or thermowell.

Process Severity Assumption: Clean

BOth fields mUSt e Imnl tati | imitati d Fxcl A i t d it include the foll " hiah vibraf licati
A configured for correct use Data Source: S
___of equation
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4. EDITING, COPYING OR
DELETING AN EXISTING
PROJECT




= SISSSTECH
///

= Function Revision Info

To create/edit function revision information, select the function and click

“function Revision level” to get to the editing page, where you can create a
new function revision entry, open to edit it, or delete an entry.

siL&poLvER =

Client: Company_Name Project ID: Practice

Function ID: sIF o2
Protective Function

Import I Export - Open ‘ New | Edit | Copy \ Detate ‘ Exit PF Revision Level
- Print Reports l PF Documentation | Project Data Sheets PF Details ‘ PF Data Summary ‘ PF Target Resuits ‘ PF Result Summary GUI Report PF Davice Configs
Function ID Function Maode Of Operation PFD Target PFD Result STR Target {1y} STR Result (1/yr) IL Target IL Result
4 v e e 4 v 4 v e
SIF 01 .101 High DP wip Low Demand B.00E-02 5.51E.02 5,00E-02 5.83E-02 1
SIF 02 V-102 High DP/P trip Low Demand 8.00E-02 5.51E-02 5.00E-02 5.83E-02 1 1
Progect | Funct i il
Client Company_Hame opect 1D Practice  Funchon © SIF 02 PR | o | el St S
Fumcuo Yershn Pericemed By Dade Appeaed By Dabe .

N data o gEsplry

= Crante Fier
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~_—~ Copying or deleting SIS TECH
== a project works like copying or

deleting a function

SFL%OI-VER Activates when a project is copied
Client: Company_Name Project ID: 816G FUNCS1
Projects
Impaort Export Paste Opan Wiy Edit Dt Emt Project Revsion
DEF Import Print Roposts PF Documantation | Project Dats Sheots PF Datils PF Data Summary | PF Targel Results | PF Resull Summisry GLA Rapont PF Device Configs
e LA Frgget 1D i ] P"QK:C] Nm - . . -
TEST Bretend st 2 CASE 4 Case 3 Tor lEsting Impait-expon
19 FLOWT :--.-:ly_- *.-_l.-. |_1t\-

Select the project

Copy = Make a copy of the selected project and after that a paste button will appear, when “paste” is click a
window will pop up for you to enter new project designation.
Delete - Delete the selected project
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5. GENERATING REPORTS




=5

_— SISSSTECH
///

/ Project Report generation

Print a single report for a whole project by selecting project and click
relevant report tab...

or use “Print Reports” and select multiple reports at once
When the project reports are printed, the report will include project revision

information
= [EEDE
siL&poLvER
Client Company_Name Project ID; B16 FUnNcsL
Projects
Impart f Expaort Cipan Mew . Edit i Copy i Deleta I Exit Project Revision

DBF Impm Prii Rl’q}-c’!-'li PF Documantalion F'l’l)p}i:! Data Shopts PF Datals PF Diala Summan_.- PF Tﬁ'f_]l'll Risulls PF Ra=sull &m\mnry Gl HEWI! PF Dewici Cﬂl"lh-c_'ﬁ.

Sar Location

-
¥

| CTRL-Click to select multiple reports Note:
ASE 4

The GUI Report will open in a separate tab
Houslon Texas.  FLOW! for printing.

PF Documentation  «
Project DataSheets

PF Details

PF Data Summary

PF Target Results

PF Results Summary ~

Print
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///
%unction Report generation

Print a report for an individual function by going to the function list for that
project, select a function and click relevant report tab ...

or use “Print Reports” and select multiple reports at once
When the function level reports are printed, the report will include function
revision information

sIL&poLVER =

Client: Company_Name Project ID: Practice Function ID: siF oz
Protective Function

Import ‘ Export Open Neaw | Edit Copy Dalate Exit PF Rovision Lavel |
- Print Reports PF Documentation | Project Data Sheats PF Datails | PF Data Summary | PF Targe! Results | PF Result Summary GUI Report PF Davice Ccunflg' |
Function 1D a  Fund| PFD Target PFD Result STR Target (1fyr) STR Result (1/y7) IL Target IL Resutt
¥ CTRL-Click to select multiple reports Note: v v v v v v s
SIF 01 W-10]  The GUI Report will open in a separate tab 8.00E-02 5.5E-02 2.00E-02 5.83E-02 1 1
SIF 02 V=10 for printing. 8.00E-02 551E-02 5.00E-02 5.83E-02 1 1

PF Detalls

PF Data Summary
PF Target Results

PF Results Summary

PF Device Configs
GLIT Renart

Print || Close
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User Report for Admin

* Click on Print on Users tab to print the list of all
USErS ;& orves

Users Profiles Areas

Users table Search Coar
41212021 Admin - SIL-Salver Enterprise
Usemame Name Designation Profile Clients License
Users table Search Clear :

User1 User Read'Write

JFalco User Company_MName  Read\Write
Username Name Designation Prafile Clients Licanse
User1 User ReadWrite ERaoche Manager Company Name  ReadWrite
JFalco User Company_Name ReadWrite asummers Manager Company_Mame  ReadWrite
ERoche Manager Company_Name ReadWrite SVogtmann Manager Read\Vrite
asummers Manager Company_Name ReadWrite JSharma Read Only  Company Mame ReadWrite
SVogtmann Manager Read\iife ey i Admin ReadWiite
JSharma Read Only Company_Name ReadWrite : - :

Diasy Diasy Lahoti Read Only Read
admin Admin Admin ReadWrite

Iris Iris Lahoti Read Only Read
Diasy Diasy Lahoti Read Only Read

JDos John Doe Document Controller  Unigue ReadWWrite
Iris Iris Lahoti Read Only Read
JDoe John Doe Document Controller Unique ReadWrite

121 - SIS-TECH
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—

6. IMPORTING/EXPORTING

« Project export from SIL Solver® Enterprise
« SIL Solver® Enterprise project import
« Function Export/Import

« Importing SIL Solver® desktop application files into SIL
Solver® Enterprise (DBF Import)
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//

/
= Import and export

* The way to share a project/function between SIL
Solver® Enterprise users on different databases

a@ — Project/ —) a e
=

function file e

User 1

DBF Import

« The way to transfer a project from a SIL Solver®
desktop program into SIL Solver® Enterprise

81




SISSSTECH

Project export

To export a project:

Go to the project page

Select the project

Click “Export” — confirm the Site and ProjectID and click Export in dialog
A *.sifprj file of the project will be created in the download folder

e\

Client. Company_Name Project 1D: 816 FUNCS1
Projects
S Site: SIS-TECH |
IFngpart Expon Project ID: | BIG FUNCS1 =gy Daleta Exit Profect Revision |
| DBF Impoft Print Reparts PF Documentaton | Projec 1 el Results | PF Resull Swemmary GUI Repan I PF Dénnce Configs |
| = Export || Close
e Lesfalen Frogd 1D & Project Manme
5IS-TECH Pretond location 1 886 FUNCS1 Fulty poputases
TEST Pretend s5e 2 CASEA Case 3 fon esting snpod-eapon

Preend ocaion 1 COMPLEX COmphy ANCREDCIEES

BACK
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/ Project import

To import a previously exported SIL Solver® Enterprise project:

1. Go to the project page

2. Click “Import”, which will open the import page

3. Choose the Client ID, region, location and unit for this project

4. Click “choose files”, then change the directory to the project (*.silprj)) file
you want to import

5. Click Import and the tool will attempt to import the file

SIL OLVER
_Import Excel
Client Id: [Company_Name v |
Region:
Location: [Location Texas v |
Unit: [Unit_Houston v |
Choose Files | Mo file chosen @
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SIL Solver® Enterprise
Function export/import

&\

To export/import an Enterprise
function is the same as for a
project, the only difference is that
the operations are on the function
level page and the exported file
extension is *.silsif
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/DBF import to Enterprlse\‘/

To import a project from SIL Solver® desktop versions into SIL SOLVER® Enterprise
1. Go to the folder where you saved the desktop software project
* For example the default directory: C:\SILSolver Projects
2. Make sure the project folder name is correct, the files in the folder have not
been modified, and no additional files have been added to the folder
Zip the project folder that you want to import to SIL Solver® Enterprise
Go to the SIL Solver® Enterprise project page
Click “DBF import” button to open the DBF import page
Choose the client, region, location and unit for this project
Click Choose Files to browse to the Zipped project folder
Click “Upload_ZipFile”
When the upload is ready, click import
10 A message will pop up when the import is done, including any warnings

5”_%01.'15?
SIL&poLVER

©ONOOhAOW

Upload Files to Import Uploaded successfully

llllllll MMDS
cgon. WHDS region v Press Import to complete the DBF import process.
MMDS_location v
_ Client Id:

ocation:
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//
_> CAUTION: Know the version
——
/thework needs to be performed in!

* Projects/functions from older versions can be
imported into a newer version of SIL Solver®
Enterprise.

* However, projects and functions from a
newer version cannot be imported back into
an older version of SIL Solver® Enterprise or
into the desktop application.
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~What if Data Changed from
Version the Imported Project
was created in?

0 Indicates the data has been updated for one or more devices in this function

Client: Company_Name Project ID: BIG FUNCS1 Function ID: 3003 Complex

iProtective Function

% ‘ Import l Export ‘ ‘ Cpen New H Edit
Update Data Print Reports ‘ PF Documentation | Project Data Sheets% PF Details H PF Data Su
Function ID ~  Function Mode 01' Operation PFD Target PFD Result STR Target (1/yr)
v i - v T
1002 complex Er:ﬁlgét Complex Inputs with incomplete Low Demand 121E-02
Too2new Low Demand 1.21E-02
2003 Complex® P8 36106 2000 Complex Ioputs WAN 1005y o/ hermiand 800E.02 32402 1.00E-01

w CreateFilter | Some devices in this protective function don't match the 'master pool' device sheets. Click the Update Data button to
correct.
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7. DATASHEETS

* Device
« Logic Solver
* Support System
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Accessing Datasheets

EEOIECT

Access from main page dropdown
menu or for individual devices right-
LOGIC SOLVER SHEET click when in device list on GUI

w SUPPORT SYSTEM SHEET

RESULTS SE-D.‘E

Device Shast
C SETTINGS :’:_‘"“ DPTR Deyios DIFFERENTIAL PRESSURE TRANSMITTER
- Properties:
Failure Dangerous Failure Rate (1/yr): 8.00E-03
15 ACCESS RIGHTS Failure Spurious Failure Rate (11yr): 1.67E-02
Common Cause Factor CCF Dual {%): 2
= Common Cause Factor CCF Triple (%): 2
i TOOL VERSION Disgrostic Coverage Simplex DCH (Tyr): &
Maintenance: Diagnostic Coverage Dual DC2 (1/yr): B0
Mean Time to Repair {hr): 72 Diagnostic Coverage Triple DC3 (11yr): a0
USER GUIDE Disgrostic ntervl () 55
HI Overhaul Interval (yr): 20
Proof Testing Coverage (%): ? 100
[ o User Specified
SignOut
Note:
'Ir& Boundary Conditions: Boundary includes the electronic transmitter, sensing diaphragm and process connection
Process Seventy Assumption: Clean
| and Fxel ] hevond standard assurmnd linns {sea SISolvar Entermnsa Lsar =

Data Source: SiL




// SISSSTECH

//
==  Device datasheet list
sn.%omn

SIL Solver Data Sheet

Cpen  Dats Vers L] Fourge Drwice 1D

i

Emage Duvice Desenpbon Fall Daagergus 0 Fai _Spuricus

acd
J2f
&
Q@
e

* Click open (far left) to look at the
datasheet for that device
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Device Datasheet

su.éomn

SISSSTECH

SIL Solver Data Sheet
DATA SHEET
e = E e N
DamSource E'L | Dewice Id |-“-"° 'r% Device Type | ACCELERATION MONITOR
Fail Dangerous Failure Rate{147) | 125E.02 |
| [
Fail Spurous Faiure Rate(11yr) jraes i Dragnastc Intervaiihrs) 000 ]
Mean Time 10 Repair(hrs) |72 | Diagnostic Coverage in Simplex Mode(%s) |0 ]
Common Cause Factor Dual Mode(%) el | Diagnostic Coverage in Dual Mode(3%} o |
[200 | Diagnostic Coverage in Tripkcated Mode(%) |0 |

Cammeon Cause Facies Trple Moda{3%) |

Boundary Condiions. Boundary includes probe/cable assembly and monior with alarm relay or analcg oulput

Process Seventy Assumpbon WA
‘Implemenmm Limftations and Exclusions. For redundant configurations, separate probes and mouting brackets must be used for each manitar |f dual channel mondors are used, ihe appropnats cutput veting should be
salgciad from the table

"0 conliguralion asaumes that asch monnor crcut & provded with 3 means @0 deled Spunows sctvitabon of a cincud D" confgurabons can be used when ihe snalog oulpuls frodn he mennor ae conneched (o the SIS
providing skgnal deviaton atarming, OR when the relay output from the manstor i used b gensrate a fault akanm 10 the operator HVL This diagnestic does nat benefit the PFD so no iagnostc coverage credit (5 taken in the

‘anilvm
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Same for Logic Solvers

and Support Systems

sn_@onvsn

SIL Solver Logic Solver Sheet

| Back Version History || Logic 1D List
Cpen Data Version Soune Leges Sodver 1D Logic Sotver kmage Lagis Satver Desarsrion
e L v
= CoADICY & GEMERIC 20040 D P ]
Cpen L] S 2ADICH SNERIC 20040 DuAaL MP. DUAL 10
Open 5 L oMsio a GEMERIC 10020 DUAL NP SIMPLEX 1O
WON-
Cpen L] siL NSOO »c NON SC PES DUAL M7, DUAL 1O
no
WO
. 8 SiL NsSDS w0 NON SC PES DUAL MP. SINFLEX 10
(=1
WO
Open 8 SiL NESS s NOM SC PES SIMPLEX MP, SIMPLEX
e
Cpen 8 s RELFEL E ELAY - FARL TO CLOSE
Open) [:] sh BELFOL ﬁ RELAY - FAR TO OPEN
—
sm@owzn e
SIL Solver Support System Data Sheet
Back Version Histary | | Support 1D List
Open Data Version Source Support Sysiem ID Suppord Sysiem image Support Sysbem Descrglion
T ) )
Cipen 8 -l ADRNS INETRUMENT AR-DIVERSI TY MONITORED RE
open '] S8 anas INSTRUMENT AIR-DIVERSITY/RECEIVE
Cpen 8 E IADS INSTRUMENT AIRCOMPRESSOR DIVERSITY
open 3 s IANDVE INSTRUNMENT AIR-NC DIVERSITY
8 S5 ARCS [ INSTRUMENT AIR-RECEIVER
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> SISSSTECH

/ |
== Returning to Project View

PROJECT |

DEVICE SHEET

LOGIC SOLVER SHEET

SUPPORTSYSTEMSEEET tory || support D List Click Project on the dropdown
e menu or use Back buttons on
' TOOL VERSION
@ the datasheet pages
USER GUIDE
RSITYN
RSITYN
SIL4S2O0LVER =
SIL Solver Support System Data Sheet
Open Data Version . Source Support System 1D Suppori System Image Support System Description
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Adding a Custom
Datasheet

 From GUI page, go to bottom of lists to the Customer Device section
« Left-click the header for the type of sheet to be created

* Enter the data for the new custom device and Save
— Do not use special characters or spaces in the Data Source or Device ID fields
— If desired, browse to a new image for this device to replace the default

Client. Company_tiame Funcbon V=101 High DP trip
Project I Practice Function ID- SIF 01

ool

a0 -
LOGIC SOIVER

INPUT CONFIGURATION

INPUT DEVICE
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Input/Output, Logic Solver
and Support system custom
datasheets can be created

By default, datasheets are
specific to a Project

Used datasheet can not be
deleted

Can't delete custom logic solver. Itis
used in the following protective

function(s): SIF 01 - Practice

SISSSTECH

roject level custom datashe

CUSTOMER DEVICE

Search



SISSSTECH

Client level custom datashee

« |If promoted to client level, CUSTOMER DEVICE
datasheet can be accessed by Search
other projects within a client

* Promoted datasheet will green
outline around it

« Itis a one-way process,
promoting to client level can not
be undone.
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8. TROUBLESHOOTING

» Lost passwords

« Screen settings

« Import challenges

« Disconnects/timing out
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\

Troubleshooting:
Lost Username or Password

\

 |Individual username and password
assignment is performed by the company
that purchases the license through the
ADMIN account for that license
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Troubleshooting:
Screen Settings

?
\

 Some SIL Solver® Enterprise application
screen content may be obscured if

— Window is not maximized
— Zoom >100% is used on the window
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Troubleshooting:
Import Challenges

\‘
\

* When importing, confirm the final function

successfully transferred into SIL Solver®
Enterprise

 |f warnings are generated during the import, there
Is an import log file that can be downloaded

. For DBF Import, use the Windows native “Send to”

"Compressed (zipped) folder” feature, not any
other zip application
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Troubleshooting:
Multiple user editing SIF

« Afunction is checked-out when a user makes a change in it

» If other user opens the function while it's checked out, other user

can open it as Read Only and it will be locked out for changes.

SIKNTN) — PFDISTR Breakda::
\ ® A ® Aation
TARGETS 8.00E-02 2.00E01 L] Inmar ‘ L] I:;ul -
Otrer @ Logc |

RESULTS 212E-01 0 4 40E-02 2273 0

a

pene Disabled
Device DPT6 Devic DP - gas or liquid - Impulse <2 ft - Remote Sealed -
1D: —_— Type:
Properties:
DT:}M Failure Dangerous Failure Rate (1/yr): 8.000000000C
¢ Failure Spurious Failure Rate (1/yr): 1.666666666€
Common Cause Factor CCF Dual (%) 2 :
Common Cause Factor CCF Triple (%): 2
Diagnostic Coverage Simplex DC1 (1/yr): 60
Diagnostic Coverage Dual DC2 (1/yr): 80
Maintenance
Diagnostic Coverage Triple DC3 (1/yr): a0
Mean Time to Repair (hr): 72
Diagnostic Interval (fir)
Overhaul Interval (yr)
Proof Testing Coverage (%) ? 10
User Specified 0
Note:
Boundary Conditions: Beundary includes the electronic transmitter, sensing diaphragm and process connection =
Process Severity Assumption: No adverse process effects are expected due to remote sealing
imnlar inn 1 inne and Evclisinne 1 s inn for imniles nininn and E
Data Source: SIL Update 1 01
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Troubleshooting:

Multiple user editing SIF

« If two users edits a function at once, it will be checked-out by the
user updating the function first.

« Other User’s screen will be updated with Read Only status and
function locked out warning
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Troubleshooting:

Disconnects/Timing Out

* Do not delay too long before saving.
+ SIL Solver® Enterprise will time out after a period of inactivity.

A warning screen will pop up during the last minute.
— Click “Yes” to extend the session

Session Expiring!

Your Session will expire in 55 seconds.
Do you want to extend your time?

Yes [ No_
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