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Agenda

= Definition (PML/ MPL / EML etc.)
= Methodology
= |oss Scenarios & Calculations

= | oss Estimate Models
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The Alphabet Soup of Initials & Definitions

MAS Maximum Amount Subject
MPL Maximum Possible Loss
PML Possible Maximum Loss
EML Estimated Maximum LoSS
MFL Maximum Foreseeable Loss
MPL Maximum Probable Loss
LLE Large Loss Estimate

LLE Large Loss Event

PML Probable Maximum Loss

NLE Normal Loss Expectancy
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Definitions

Numerous definitions in the market

Insurers have their own definitions

Most common definitions:

Probable Maximum Loss (PML)
Estimated Maximum Loss (EML)
Maximum Amount Subject (MAS)

There No single clear
acronym and for every
acronym thereis a
definition and description,
which can further be
interpreted in different
ways .....
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Definitions
Probable Maximum Mai?rgrdlriti?)ss Maximum Amount
Loss (PML) (EML) Subject (MAS)

= Mitigated Scenario

= Safety & Fire
protection system
working at the time of
loss

= Fire, Explosion etc.

Worst Scenario

Rare but highly
destructive

Fixed Fire Protection
& Safety system not
functioning

Fire, VCE, HPVR

Catastrophic
Scenario

Total destruction of
site

NATCAT, Aircraft
Impact etc.




CE TOTAL DESTRUCTION

HIGHER MAXIMUM AMOUNT SUBJECT MOST SEVERE
Catastrophic
Ony spacing considered

EML, MPL (General)
Only spacing but salvage partial values considered
Assumes multiple impairments to protection systems, or
ineffective systems

MFL
Spacing and Physical barriers with fire-resistive doors

MPL
Spacing, barriers, fire doors, and public / private
brigades sometimes considered.
Assumes single impairment to protection systems

EPL
Primary protection features impaired
All others operational

NLE, PML
LOWER All protection features operational LEAST SEVERE

PLANTINTACT
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Methodology

Step 1: Information request

= Site layout plan

= Building heights / number of floors

= Occupancy

= Contents and processes (fire / explosion hazards)

= Description of construction (roof, ceilings, exterior and interior walls,
Insulation materials)

* Fire walls, Fire area separation walls
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Methodology

Step 2: Subdivision of risks into Fire Areas

Buildings

Installations in the open (e.g. stocks stored in open)
Inside buildings

Spatial or Constructional Fire Area separation

A Fire Area is formed by one or several buildings or installations in the open which are not
separated from each other, but are separated from neighboring buildings or fire areas.
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Fire Area Separation

FIGURE-1 Spatial Separation

Building A

Building B

H1=20m

Spatial Separation

D=20m
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Fire Area Separation Exercise

Hardboard
Manufacturi D =18 m Finished Stock Warehouse
ng Area H=10m
H=17m
D=5m D=12m
D =20m Open-air metal store
v
Stock of Woods sta D=10 m

in open yard
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Fire Area Separation

>Tm /\ Unprotected roof opening

LA

45 cmT

l

Structural Fire Area Separation

= Passive fire protection

= Vertical / Horizontal Fire-resistant
areas

= Example: Fire Wall / Perfect party wall

Fire resistant wall

45 cm
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Fire Area Separation

Structural Fire Area Separation

Fire resistance of Escape routes

structural elements

Stability of building statics g Structural Fire Protection < Safety gap b/w buildings

!

Building structures & fire Separation of ignition Lightning protection

areas source
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Fire Damage Area Size

Main factors
= Degree of hazard
= Adequacy of Fire protection (in Fire Area)

= Adequacy of Manual firefighting (at site)
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Methodology

Step 3: Distribution of Values
= Building

= Machinery / Plant

= Stocks

= Annual sales or Revenue (for Business Interruption)
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Methodology

Step 4: Comparison of different loss scenarios

Property Damage Machinery Business
(PD) Breakdown (MBD) Interruption (Bl)

 Fire * Rotating * Process units

- Vapor Cloud Machineries « Key machinery
Explosion(VCE) « Generators « Utilities

* Tank fire * Boilers « Customers

* Vessel » Suppliers
Disintegration « Natural Perils

* Natural Perils
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Methodology

Step 5: Loss Estimate Calculations

For both PD + Bl Loss estimates:

= Largest PD / MBD Loss + its corresponding Bl Loss
OR

= Largest Bl Loss + its initiating PD / MBD Loss
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Loss Estimate Calculation - Example
EML
(USD Million) Comment
Property Damage (PD) 130 Catastrophic methane release resulting in a VCE
event in the Ammonia unit
Machinery Breakdown 18 Based on estimate for loss of a gas
(MB) turbine/HRSG. Loss of Synthesis Gas

Compressor is expected to have a machinery
breakdown value of USD 12 million.

Business Interruption

- PD 120 A 24 month rebuild of the Ammonia unit following
the VCE event described above

- MB 45 A nine month interruption following the Machinery
Breakdown event described above

- Suppliers Extension 10 Failure of natural gas supply from Sui gas field for
3 months

- Customer Extension - No exposure

Combined EML PD+BI = USD 250 Million
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Methodology

Summary

= Provide a definition, not just 3 letters ...

= Provide a scenario, stating where the fire starts, how it propagates and
why it stops. Include assumptions ...

= Provide information regarding business interruption, contingency
business interruption and dependencies ...

* Provide split of values insured per area and per class ...

= Provide loss estimate both in monetary terms and % of TSI
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Loss Estimation Models

BLAST Model

BAKERRISK

Scenario

3 splitter condenser drum rupture

aterial : Propane/Propylene
ass in cloud 1 28732.00 kg

eat of combustion : 50400.00 k3/kg
ield factor : 6.00 %

xplosion:
NT-equivalent mass 19307.90 kg
Damage radius 80% 123 m

40% 220 m

5% 349 m

Mio us § XTSV

Total Site value : 1145.53 100
Replacement value 1145.53 100
Piping & instrum. : 0.00 0
material in process : 0.00 0

Istatic damage: total
in 80% radius
in 40% radius
in 5% radius

£ BLAST Example.mx5 - Marsh BLAST

File View Data Analysis Results Options Help

NaESLA>8B0

’ Hide Map Hide Process Blocks Hide Vapour Cloud Sources Hide Ignition Sources Hide Congested Areas Hide TNTs Hide BPVs Hide Text Hide Contours

@ Maps: | Aerialipg

290.0m, 6182 m
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\
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Damage
Contours

W 100% PPD
% PPD
20%PPD

W 0% PPD

Plants | Process Blocks | BST Explosions | TNTs & BPVs | Text tems | Damage Summary | History |

Double Click on a row to edt
Plants

D Name Category =D

: frore) o
1 |um_13.cou3 Process Plant [1816
2 |SHD_Um 32 | Process Plart [207
3 |PTU3.Un3 Process Plant |76
4 |CCRUNT3 | Process Plant [1887
5 |C5_/.C6_ISOM_UNIT_35 | Process Plant [108
6 | SHU_UNIT_36 | Process Plant [322
7 |CHD_UNIT_&1 | Process Prant [106.1
8 |KERO_MEROX_UNIT_47 |Process Plant [1a1
9 |USGP_UNIT_53 | Process Plart |24
10 |FUELS_STORE_UNIT_88 | Tankage |04
11 |FUELS_CONTROL BUILD |Biast Resistart Buiding |45
12 |VDU_4_UNIT_18 | Process Plant [1123
13 |FCCU_UNIT22 | Process Plant |a259
14 |AFH_UNIT37 | Process Plant [153
15 |ALKY_UNIT_38 Process Plant |sas
16 |CAISOM_UNIT3S | Process Plant |a26
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Loss Estimation Models

= Model insurance losses associated with VCE

= For Onshore Energy Risks

" Approaches: ACCUMULATION OF
= TNT-based model HYDROCARBON
VAPOUR WITH IN
= Congestion-based Explosion model CONGESTED
_ _ STRUCTURE
= Consider Blast and Explosion effects




Fuel Reactivity

Models
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Loss Estima
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C

Congestion-based Explosion Model

Confinement

Congestion



Loss Estimation Models

o Plant Entrance
e Corn Storage
e DDGs Storage
° Biomass Storage

° Boiler W

@ Fermentation :,a
and Distillation HE=g
@D cthanol Storage ]’”

el.. = Camera #1
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Loss Estimates Significance

= Estimates the monetary outcome of a loss scenario at a certain risk
* |[ncrease insurers underwriting capacity
= Shows more realistic the risk taken by the insurers

* |ncrease premium income

Even though the Loss Estimate is taken as basis for the underwriting
decision, normally the sum insured remains the actual limit of liability
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Loss Estimate Exercise
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Finished * Glue section

Printing Section

D=33m

Product

Storage

Al |

Raw Paper Store | (H=15m)

ID=5m

Raw Paper Store Il (H =15 m)

) =20 m

Parking Area

R

Fuel Tanks (H= 12 m)
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SUM INSURED

SUM INSURED

FIRE AREA (in PKR) FIRE AREA (In PKR)
Finished Product 15 M Boiler House
Storage
= - Building 3M
Al - Building 15% AS
- Plant & Machinery ™
- Plant & Machinery i
- Stock i
- Stock 10M
Fuel Storage Area 10M
Production building,
L : 50 M
Glue & Printing sections I -
- Building
A6
_— 20 M
A2 - Building 50% - Plant & Machinery 4M
- Plant & Machinery =21 - Stock 6M
. Stock SM Total Sum Insured (TSI) 100 M
Raw Paper Stores | & Il 10 M
~ Building 4M
A3 10%
- Plant & Machinery i
- Stock G
Admin Block 5M
- Building SM
A4 5%
- Plant & Machinery i
- Stocks i
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