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- Installation depth
- Carrying capacity
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Sectors

- Timing

- Flow velocity

Substations and cabins
- Cabin and control house 

water intrusion
- Switchyard washing away
- Communication failure
- Fire and explosion

RC

HAZARD PARAMETERS VULNERABILITY PARAMETERS

Industrial

- Manufacturing shutdown
- Product spoilage
- Plant equipment damage

Commercial

- Transaction interruption
- Computer service loss
- Product spoilage

Residential

- Work activity inaccessibility
- Worsen educational outcome
- Social and leisure activity loss
- Household chores loss
- Cooling and heating loss
- Food spoilage

ECONOMIC MODEL

D = f(RC, LSC, HIC, CIADC, APRC, ISDC)

Restoration

- Repair and/or 
replacement of 
power grid 
components

- Overtime payments

Commercial and industrial 
activity disruption

- Productivity reduction
- Sales losses
- Overtime payments
- Spoilage of raw materials
- Damage to equipment
- Self-generating power

Loss of service

- Revenue loss
- Compensation to 

customers not served
- Renting auxiliary power 

supply generator

Infrastructure service 
disruption

- Revenue loss
- Overtime payments
- Spoilage of raw materials
- Damage to equipment
- Self-generating power

Power plants

- Backup generators damage
- Destruction of cooling towers
- Facilities water intrusion
- Foundation structural damage

Towers and poles

- Foundation structural damage 
- Subversion
- Displacement

Lines and cables

- Damage to buried ends of 
overhead lines

- Sweeping away of 
underground cables

ISDC

Networks

Distribution

- Power outage

CIADCLSC

- Number and type of affected 
residential buildings and 
power interruption duration

- Patients affected

- Number, spatial location, and 
failure state of affected 
substations and cabins

- Number, spatial location, and 
failure state of affected 
towers and poles

- Number, spatial location, and 
failure state of affected power 
plants

- Number, spatial location, and 
failure state of affected lines
and cables

- Service area disrupted
- Power outage duration

- Pumping stations and 
water towers affected

- Service area disrupted
- Shortage duration

- Cell towers, mobile 
switching centres and 
data centres affected

- Service area disrupted
- Outage duration

- Commuters delayed
- Service area disrupted
- Traffic delay

Water supply

- Water shortage
- Contamination
- Boil-water advisory

Transportation

- Traffic congestion and 
collisions

- Transit and rail transport 
halt

- Flights cancelation
- Docking and 

embarkation stoppage
- Filling station disruption

ICT

- Telephone service 
interruption

- Internet breakdown
- Broadcast and press 

media failure

Health care

- Activities interruption
- Specimen and vaccine 

spoilage
- Emergency calls increase
- Hospital visits increase

Wastewater treatment

- Unprocessed 
wastewater

- Wastewater leakage
- Contamination

Emergency service

- Emergency calls 
increase

- Response delays

- Number and type of affected 
businesses and power 
interruption duration

- Number and type of affected 
industries and power 
interruption duration

- Pumping stations and 
treatment plants 
affected

- Service area disrupted

- Police and fire 
departments affected

- Response time
- Service area disrupted

Infrastructures

- Voltage level
- Pumping installation
- Air vents height
- Flood protection system
- Electrical equipment height

- Duration of inundation

- Inundation depth

EXPOSURE PARAMETERS

- Area of power plants
- Number of power plants

- Area of substations and cabins
- Number of substations and cabins

PHYSICAL MODEL

Components

- Service area

- Type of sector
- Size of sector

- Interconnections

- Self-generating power 

- Service area disrupted
- Power outage duration

- Hierarchy
- Control policy
- Topology
- Configuration

- Sector area

Agricultural

- Irrigation failure
- Livestock farming disruption
- Animal welfare issues

- Area and type of affected 
agricultures and power 
interruption duration

- Length of lines and cables
- Number of lines and cables

- Height of towers and poles
- Number of towers and poles

- Nominal capacity

Household inconvenience

- Candles use
- Alternative heating
- Bottled gas use
- Food spoilage
- Dining expenses
- Loss wages

HIC

Transmission

- Power outage

Agriculture production 
reduction

- Loss of crop and 
livestock production

- Damage to stored 
farm goods

- Additional labour

APRC

- Debris/sediments amount
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