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H.QRA - HSEAIl Tools for Quantitative Risk Assessment

H.ORA ToolsKit has 04 modules:

1. H.QRA Plant - HSEAII QRA Tool for Onshore Instditms;

2. H.QRA Pipelines - HSEAIl QRA Tool for Onshore Hipes;

3. H.QRA Platform - HSEAII QRA Tool for Offshore Platforms;

4. H.QRA Subsea Pipelines - HSEAIl QRA Tool for Sub&gpelines.

H.QRA - Module for Offshore Platform QRA

HSEAII is proud to introduce HSEAII Softwarefor Quantitative Risk
Assessment for Offshore Platforms.

Generally, Quantitative Risk Assessment (QRA) Bra@cess of Quantifying
the Likelihoods and Consequences of potential aotg] those may occur in
the installation and then combine them to prodheeRisk level. Risk results
shall be assessed against the relevant Risk Acuapriteria.

ProVECT GLOBAL INPUTS HSEAII ORA Tool:

» Users Friendly Interface;

» Specilizing in QRA for Offshore

wm | platforms operations;

«f o Consistent inputs hence saving time
wanuest  fOr data collection;

i | * Compresive and visual Risk
Assessment results;

» Easy-to-used Excel-based Software;
o, » Complete QRA for an offshore

WeerDepm (1) 25 platform within 5-10 days.

wwwwwwwwwww Operations of Interest
Blowout Accident Risk Yes

I Proje i
1.1 Projectinstallation ID Example ABCO1
1.2 Field/Location Block XY

i
nnnnnnnnnn s Locate Modules

Welcome to HSEAIl QRA Software for Offshore Platform
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H.QRA - Module for Offshore Platfo

1. Interfaces of H.ORA - M odule Offshore Platform

HSEAII-QRA for Offshore Installations

|~ Project General Information

Browse Deck Lavout

Westher! Tnputs Generate Profect
Modules Inputs Locate Modles

|~ Frequencies Analysis

Process Segments Input | _Freauency Calaulate
Generate EventTreet

=20

Cansequences -

Process Source Terms
Dispersions

Global Inputs

Risk Results & Summaries

Process Accdent Risk
Hon HC Risks
Riser Accident Risks
Blowout Risks
Risk Summaries

==

|= B QRALDffshorePlatform-V0d s [Compatibility Mode] - Microsoft Excel =

Home  Inset  Pagelayout  Formulas  Data  Review | View | Developer  IBM Connections o @ =@
=] Ll Page Break Preview - 5 1 2 New Window =3 Split = =

== ] Formula B - & 3 = =

J J 13 Custom Views i Vo Lm *J S amange Al T Hide /| = =8

e B Fusaeen Bl Granmes @ neaangs. | Zoom 0% o0 | Bllpreere panes - Workspare Windams= | T
| Worl Show il Zoom Window Macros
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2 PROVECT GLOBAL INPUTS

3

4 1  Projectinstallation |

5 |11 Project/installation ID Example ABC01

6 |12 Field/Location Block XY

7 |13 Platform Type Fixed Production

8 |

9 I Topside |

10 Topside Type Open Width (m) |

11 Topside Picture Size Portrait

12 Widith {m) 25 Grid = 5

13 Lenght (m) 50 |

14 No. of Decks (5 decks Max ) |

15 ID Name Elevation (m) No. of Modules Layout (jpg)

16 1. 1st deck ABCO01 Main Deck 283 Jaindeck-Tier1 jpg |

12 2nd deck ABCO1 Cellar Dec 206 2 fainDeck-Tier2 jpg

18 3. 3rd deck ABCO1 Sub-Cellar 159 1 03-UpperDeck jpg |

19 (4.

2075, | ‘
21| [NoofModules L+ ] ) '
23 | Step 2:

23l Subsea Structures [ Modules Locations
24 Jacket Type Fixed - Single Legs |

25 Number of Leas — 4 —~

i 4 » v | Global Inputs ~ Summary < MGHUIEs SeEngs " Procass Rk 8lovo

Ready | 23 |

Navigator Section

Calculation Worksheets section presents Project

guides Users throught
out the QRA process.

Inputs and Data, Maps, Frequency and
Consequence calculations and Risk results.

) - —
IF 1= QRA-OffshorePlatform-V04.xls [Compatibility Mode] - Microsoft Excel == % |
E Home | Inset  Pagelsyout  Formulas  Data  Review  View  Developer  IBM Connections a@o@ R
i B e S0 v A A = 5 | =] i Semnset- - A 3
- n S General L = _ 2
Sl gy- I R T 77 &
Paste B 7 U~ i~ oy 8 ;%  Conditional Format Cell | o, Sort& Find & . o
- G P W g o Tabie  sties~ | [EIFomat~ | 2+ Fiter~ teicte Settln the Workln
beigioun i g - g g
G611 - s ¢ d | ’ d
A 8 @ D 3 F E H i J K L 0] N N A_ MO ules ata1
. ; o o o
. s including locations,
EX ¢ TODULE NAME TOCATION | COORDINATES FATALITY RATE Total |HUMAN PRESENCE
4 Upper Point Lower Point (peryear} LSIR [Time Spent on each Area of each Workers GH Worke Is g rou ps &
5 X | ¥ x| year)|O&M Team |Supervisor _[Well Interven|
5 B 1|Wiain Deck lizin Deck 1z 17| 4 Ei] 415 1 | B
7 [BM2[CellarDeck CellarDeck 75 50 5 04 7040 3 thelr presence etC.
ERE] Shelter Sub-Cellar 42| 52| 23 52 520 1 g
9 B4 Sub—cellar Deck Sub-Cellar 18 3 7 10 04 36
40 672 6720 IE]|
11
12
§E
14
15
18 1
Setting Process
. EQUIPMENT COUN
o v z: omaes Segments data,
¢ 00 4| including Fluids
z g Y% a6 g
24 PROCESS SYSTEMS INPUTS PR, 00 o545 . !
operating pressures,
2771 [ I s o R T = =)
{Segmen  Process Segments Name Fluid Pressure Temp. Segment Segment  SegmentPoint  LeakFrequencies
=5 | temp., flowrate,...as
= {bar) _{degC) X ¥
—PS1 WalheadioChake Vahe Zghase 30 70 Topside Process T37E-03 4.46E-04 115E-04 F
311PS2 Choke abe s Produsion Headsr Test 2-phasse 30 0 Topside Process 545E-03 304E-03 3 83E-14] the |nputs for
— He ader and Metering skid
P53 Closeddrainsystem Zphasec 01 25 Topside Process 1BBE-03 6 DBE-04 2 20E-04| C
ReaRSA  Fiser Above Splash Zone Zphase 30 70 Fiser-Above 23304 2.ME-04 4.00E-D4| Onseq uence
“—|RSSPL  Riser Splash Zone & Subsea Zphase 30 70 Fiser-Splazh 15304 2.97E-04] .
s Proses: System o ABC Platfom Zphas B 60 Topside Process 8:34E-03 203603 130E-03] | I
RSA RiserAbove Splash Zane Zphase B 60  Fiser-Above 23004 24E-04 ¢.00E-04 calculations.
RSSPL  Riser Splash Zone & Subsea Zphase B 60 Fiser-Splazh 155604 2.57E-04]
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H.QRA - Module for Offshore

2. Input the Platform general information:

Platform QRA

===

HSEAII-QRA for Offshore Installations

[~ Project General Information

ProvEST GLOBAL INPUTS

Browse Deck Layout
Weather Inputs Generate Project 1

Global nputs

Project/installation
Projectinstallation D

Hoes I o Mo 1.2 Field/Location
1.3 Platform Type
Assumptions
I Topside
[ Frequendes Analysis 1 TOpSide TYpe
Process Segments Input | _Frequency Caleulate Topside Picture Size
Width {m)
Generate EventTree:
Lenght (m)
: | No.of Decks
D
[~ Consequences 1 r_] 1St deCk
Process Source Terms 2 2nd deck
"3 3rd deck
Dispersions '4
&
No.of Modules

[~ Risk Results & Summaries Wl Sub: STE TS

Jacket Type
Mumber of Legs
MNumber of Risers
Subsea Pipeline
Splash Zone Height (m)
Water Depth (m)

Process Accident Risk
Hon HC Risks
Riser Accident Risks
Elowout Risks

Risk Summaries

Operations of Interest
o | Blowout Accident Risk

il

Example ABCO1
Block XY
Fixed Production

Open Width (im)
Portrait
25 Grid = 5
50
[ 3 ](5decks Max)

Name Elevation (m) No. of Modules  Layout (.jpg)
ABCO1 Main Deck 28.3 1 laindeck-Tier1 jpg
ABCO1 Cellar Dec 206 2 ainDeck-Tier2 jpg
ABCO1 Sub-Cellal 15.9 1 13-UpperDeck jpg

Fixed - Single Legs
4

2
2
4
425

Yes

3. Input the

HSEAII-QRA for Offshore

Platform Operation and Escape/Evacuation I nfor mation:
==

IV Operations of Interest
Blowout Accident Risk
Process Event Risk
Riser Accident Risk
Subsea Pipelines Risk
Helicopter Accident Risk
Boat Transfer Risk
Occupational Risk
Ship Collision Risk
Dropped Object
Structure Risk

Project General Information |

Global Inputs Brovse Deck Lavout
m Generate Project
Modules Tnputs Locate Modules

Assumptions

L

Frequenies Analysis - )

Process Segments Input | _Freguency Calaulate
Generate EventTrees

People On Board (POB)
Warker Groups

|

Production Crew
| Consequences Maintenance Crew
Well Intervention Crew
Others
Process Area Patrol

Process Source Terms

i

Dispersions

Maximum FPOB (in any case

Risk Results & Summaries

V  Escape & Evacuation
Termporary Muster Paoint

Process Accdent Risk

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Manning Distibution Parameters

15
No of Personne!
3 46%
3 46%
9 46%
0
No. of people

OK

Duration (min.)

FOB cannot more than: |

Non HC Risks E-House
Riser Accident Risks 1
Evacuation Capacily Status Utility Rate
Blowout Risks 0%
40%
Risk Summaries + A0%
- ” Direct Evacuation to the Sea 20%

% Time Offshoredr No. of Visit/r
78
12
54

Every (min.}

www.HSEAIl.com
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H.QRA - Module for Offshore Platform QRA

4. Assumptions Settings:

ASSUMPTIONS & BETTINGS

I Frequencies Analysis Assumptions
11 |Select Databaze
Leak Hole Size (mm) Sma Medium Largs R
<20mm  |20<d<80mm| =30mm Full bore
Leak Size Distributions (%) 70.00% 15.00% 15.00% 0.00% 100.00%

1.2 |Immediate Igniticn Probakbilities

Immediate Igniticn - Gaz Releazes 5.00% 10.00% 15.00% 30.00%

Immediate Ignition - Qil Releazes 1.00% 2.00% 5.00% 5.00%

Immediate Ignitien - 2-phased 2.00% 4.00% 10.00% 10.00%
1.3 |Releaze Detection Probabilities

(Gas Releaze Detection 10.00% 20.00% 30.00% 30.00%

Qil Releaze Detection 5.00% 10.00% 10.00% 10.00%

2-phazed Releasze Detection 10.00% 15.00% 20.00% 20.00%

.4 |Late Ignition Probabilities

Late Igniticn - Gas Releazes 5.00% 10.00% 15.00% 30.00%
Late Ignition - Qil Releazes 1.00% 2.00% 5.00% 5.00%
Late Ignition - Z-phased 2.00% 4.00% 10.00% 10.00%
1.5 |Fire Detection Probabilties 1.00% 1.00% 1.00% 1.00%
1.6 |ESD Successful 1.00% 1.00% 1.00% 1.00%

Il Consequences Analysis Assumptions

I.1 |Interested Radiation Lewel (KW/m2 3 20 4
Fatality Probability (%) 27.00% 16.00%
1.2 |Interested Overpressure Level (ps 5 1 h
|

2 5
Stakility Clazs / Pasquil F D C
Downwind Factors la he o anh hueng lech Yung Anh hucng thee chisu gic.
Wind Speed 37.5 20 4
ion Zone 0.1 0.z 0.3

Explozion o 0.1 0.1 0.

e 1
4 r ¥ ,( Process Event Trees _ Risers Events ,( Blowout Events

5. Platform Modules Settings and Oper ations Factors:

MDDULES SETTINGS

(1] MODULE NAME LOCATION NATES FATALITY RATE Total |PRESENCE FACTORS
int Lower Point (per year LSIR [Time Spent on cach Area of cach Workers Group (H
¥ % ¥ |Immediat|Escape |E i{(per year) Production| Mai Well Interve] _ Others
B | Main Dieck Iain Dieck [ 40 26| 559E-04] 2raE04] 407EE[ B4IED 100 2,00 6.00]
EM 2| Mezz Deck Iezz Deck 9 40 26| 645E-04| 56E04| GEEEE| L35E0R 100 2.00
EM 3| CellarDeck Frogess Cellar Deck. 38 40 26| 5a5E-04] 45EE04] GEOEE| L3GE0 0.50 100
B 4 | CellarDeck-Ltility Cellar Deck 25 A3) 22) 2RIE-04) 142E-04] 183E-06) 406E.-04 050 100 2.00
BM 5 | SubCellar Sub-cellar Decl 45 il 24)| RAVE-04) 346E-04)| G0O0E-0E) 10ZE-03 100 2.00

Tatal Hours per DayiTrip
on

www.HSEAIl.com
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H.QRA - Module for Offshore PIatfoerRA

6. Visualizing Platform Layout, Floor s/Decks and M odules:

. T
£y

EI B = QRA-OffshorePlatform-03.xls (Compatibility Mode] - Microsoft Excel [=HEC R
Home | Inset  Pagelayout  Formulas  Data  Review  View  Developer  IBM Connections a@o= =
= |3
: A i
I C e St Find&
? = = i mat s+ | EFormat~ | @~ Select~
Clipboard s Fon Number Styles Cells Editing
- = v

- k,l‘:‘.:? - - - ]
o

Main Deck T2

Sub Deck

|4« > M| Blowout Event Tree AWESESHSRT Assumptions | Main Deck T1 . Man Deck T2, "Upper Decklla

Ready | & |

7. Setting Process Segments those may cause HC leak incidents/accidents:

EQUIPMENT COUNT|

Yo E B [

2 G4 sipcd

3 3 LS ' o m m c A

oo R < £ oo

p s ﬂ ] 28 o 2 7

ROCESS SYSTEMS INPUTS i3 8% 3444

££EfE, psud o

EESEEERLY F o5 E ]

T ¢ 0 4 g = £ o o1 8 g

O 00 00ECETTdd

Segmen Process Segments Mame Fluid Pressure Temp. Seq Seq S Point Leak Frequencies
(3]1] Type Location
[bar) (degC) il hd
P31 ‘wellhead ta Choke Yalve Z2-phaset 30 70 Topside Process 137E-03 4.46E-04 1.15E-04
P52 Choke Yalve via Production Header, Test 2-phaszec 30 70 Topside Process 5.45E-03 3.04E-03 3.33E-04
Header and Metering skid
P53 Clozed drain system 2-phase o1 25 Topside Process 1.63E-03 5.06E-04 Z.Z0DE-04
RSA Rizer Above Splash Zone 2-phase: 30 70 Riser-Above 2.33E-04 2 14E-04 4.00E-0Od
RSSPL  Riser Splash Zone & Subsea Z-phasec 30 70 Riser-Splash 159E-04 2.97E-04
PS Pracess System on ABC Platform 2-phase 16 B0 Topside Process §.34E-03 Z.03E-03 1.30E-03
RSA Rizer Above Splash Zone 2-phase: 16 B0 Riser-Above 2.33E-04 2 14E-04 4.00E-0Od
RSSPL  Rizer Splash Zone & Subsea 2-phasec 1E ED  Riser-Splazh 159E-04 2.97E-04
] [ ] [

The Process system shall be devided into separate
Process Segments, having number of process
equipment such as pressure vessels, pumps
pipings, flanges, filters, pumps, etc. potentially
cause leaks of hazardous subtances.

Leak frequecies of each
Process Segment shall
be calculated using
‘Equipment Count
methodology.

www.HSEAIl.com




HSE 2./

HSEAIl Risk Ma

nagement Services

H.QRA - Module for Offshore Platform QRA

8 Generating Event Tre%for each Process Segments accidental scenarios:

==

==

==

Each Process
segment shall
have 3 leak
scenarios:

- Small
Medium
Large.

The generic leak frequencies and probabilities| ffsahutomatically assigned to
relevant Event Trees, to produce frequencies ofd&etal Scenario Outcomes.

9. Analyzing the Risk of Non-Hydrocar bon incidents/accidents:

=) s

HSEAII-QRA for Offshore Installations.

Zdo- |5

QRA-OffshorePlatfarm-V04.xls [Compatibility Mode] - Microsoft Excel

~ Project General Information ———————————— File Home | Insert  Pagelayout  Formulas  Data  Review  View  Developer  IBM Connections
Browse Deck Lavout < . _ B e S =
Slobal Inputs —J Bl LI 10 - A B+ B General - ﬁ ]5]‘3'4 = Insert
i A o % Delete +
Generate Project Paste B I U | Sy A = (B~ | $ % o+ | %8 3% Conditional Format i
Westherl Inputs —J 5 & 2 % *0 | Formatting~ as Table = Styles+ | [ Format =
= Clipboard_ 1 Font Alignment Number 3 Styles cails
Modules Tnputs Locate Moduies |
—"WJ 130 = %
8 c ) E F &

Assumptions A

| Frequendies Analysis

Non HyprocaArBON RiSR ANALYSES

Generate EventTrest

- 2
| ENA
Process Segments Input | _Frequency Calaulate : Y]
5
7
Even TreesLibr 8
2= 9

10
- Consequences ————————————— || || 112
12"
Process Source Terms 1'3
14
15
Dispersions 16
7
18
19
20
21
[~ Risk Results & Summaries —————————— 2

2313
Process Accident Risk 24
25 |
Hon HC Risks gg
Riser Accident Risks 29
| 30
7 31
Blowout Risks o
Risk Summaries

Transportation Risk

Crew Boat Transfer CMPT Fatality Rate{fhr) IR (/return trip)
Transit Time per Return Trip (hr 067 0.00E+00 0.00E+00
Transfer Stage per Return Trip 2 2 B0E-07 5.20E-07
Stop-over during Trip 0
Total

Helicopter Accident Risk. CMPT
In-flight Accident 0.00E+00

In-flight Accident Frequency 0.00E+00

Return Flight Time (hour)
Probability of Fatal Accident 0

Prob. of Death in Fatal Acc. 079
Take-off & Landing 1.02E07
Take-Off Accident Frequency 7.20E-07
Landing Accident Frequency 1.90E-06

Probability of Fatal Accident 013

Prob. of Death in Fatai Acc 03

Transportation Risks Summary

Crew Boat Transfer No.of Tripyr % Time Offshore IRPA PLL (per year)
O&M Team 26 50% 6.76E-06 541E-05

Supervisor 12 50% 3.12E-06 6.24E-06

Well [ntervention A5 8% 6.50E-07 T.02E-05

] 0 0% 0.00E+00 0.00E+00

1.31E-04

Helicopter Transport Risk No. of Tripiyr % Time Offshore IRPA PLL (per year)
O&M Team 13 50% 1.33E-06 5.31E-06

Supervisor 13 50% 1.33E-06 1.33E-06

Weli [ntervention 1 8% 1.02E-07 9.20E-07

=0

| Ready |

Note: 45' per trip x 2 return trips = 90" return trip

Process Event Trees

5.20E-07 (per return trip)

Risers Events

Hon HC Risk #\Weathers”

www.HSEAIl.com
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H.QRA - Module for Offshore Platform QRA

10. Risk Calculation Results:

PERSONNEL RisK ANALYSIS & ASSESEMENT SUMMARY UL Summary -
.1 Pote Loss of Life [PLL)
Categories PLL [per year] | Contributions (%)
I.  Hydrocarbon Risk Elowout Accident 144E-05 103
L1 | Potential Loss of Life [ Immediate Escape Evacuation Total Frocess Accident 228E-04 515
Ellowout Accident LIFE-05 23306 350E-07 1HEDS 576% Fizer Accident GESEE 4%
Frocess Avcident 144E-04 .28E-05 L03E-06 228604 142 SubseaFipelines $00E-07 00
Rizer Aceident 4.30E-08 2.29E-08 4.38E-08 E.E4E-0E 264 Transpartation S0BE-04 B3
Subsea Pipelines 2H4E-07 2.30E-08 .30E-08 400E-07 016 Oeeupationsl 2 30E-04 1920
: o : 2ZAIE-04 Ship Callision 1BUE-04 1063
12  Location Specific Individual Risk (LSIR) Drepped Object L00E07 o
- Structure Failure 323E-07 0.0
Main Deck BAIE-04 Total 151E-03 100,03
ez Dleck. 135E-03
CellarDeck Pracess 135E-03
CellarDeck-Urility 4.05E-04
SubCellar 102E03
B - . - - SEE-03 Dropped Object Structure Failure
. Producti rew Mai r Wel io Others I .
Blawout Accident Fisk 140E-06 432607 159E-06 0.00E200 Ship Collision Blowout Accident
Process Event Risk 1E7E-05 A.I6E-06 1&1E-05 0.00E+001 P
Riser Accident Fisk 220606 220606 73907 0.00E-00 ) /—Pmcess Accldent
Subsea Pipelines Fiisk, 133E-07 133E-07 4.45E-05 0.00E-00 OCCLIDETI'Jﬂal—\ Riser Accident

Il.  Mon Hydrocarbon Risk

11 | Potential Loss of Life [F_ Contributors P )
Transportation 2.08E-08 Subsea Pipelines
Hedopter Aoeiens Sisk RS
Gt Frarmser ik AEE
Osoupational 230E-04
Ship Colision 160E-04 Transportation
Dirapped Objeet F00E-07
Strusture Faiure 323607
Total 1.26E-02
12 IRPA F ion Crew Mai Cr Well io Others
Transpertation 253605 397E08 2.12E-05 0.00E.00
Hedapter Aoeiens Sisk AEE aaEa amEa
Gt Frarmster ik ERET EEE AT
Decupational Fisk 6.17E-08 243608 119605 0.00E.00
Ship Colision Fisk 410E-06 130E-06 6.30E-06 0.00E.00
Diapped Objeet 120E-08 30E-09 1.00E-03 0.00E400
Structure Fisk, 250E-09 260E.09 130E-08 0.00E.00
Total

11. Visualizing Risks against the set Risk Criteria:

Risk level of each Module will be assessed |

. . . . ] " -
against the Set Criteria and present in eagh— :, %
Module. . ﬁ g
IV Colours set for LSIR Levels Set Value Color
Level 1 {Untolerable) 1.0E-03 4 5
Level 2 (ALARP-Upper Limit) 1.0E-04 -y
Level 3 (ALARP-Lower Limit) 1.0E-05 BE
Level 4 (Lowest) 1.0E-06 - ! |
i 5
| | e
’ d 13§ [
I Ter
| = eriess
4
20
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