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What is Erable? 

ERABLE is a network development and planning tool 

designed by Enedis.
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It is fully adaptable to the specific needs of electricity 

distribution networks.

Erable

PowerFactory

Geographic

Informations 

Electrotechnical

attributes

Reliability

attributes

Financial 

attributes

Erable is a set of functions grouped by study type, which are automations of repeated tasks from various 

PowerFactory unit functions, most of which generate comprehensive self-contained reports. It enhances the 

planning, operation, and optimization of networks.
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Example of use case: Getting all the electrical values characterizing MV feeders on 

PowerFactory without Erable and with Erable

1

Press oh of 
the pre-setted

load flow 
buttons

2

Press
« Feeders 
report » 
button

3

An excel
window pops 
up with all the 

relevant 
results

With Erable

1

Press the 
load flow 

button

2

Select 
your load

flow 
options

3

Run the 
loadflow

4

Open and 
edit the 
network 
model 

manager 

5

Get
loadflow

results for 
feeders 

and nodes

6

Repeat 1 
to 5 steps
for short 
circuits 
values

11

Select all 
the lines

and cables

12 

Get the 
capacitance 

and the 
voltage for 
each cable

13

Manually
compute

zero
sequence
currents

14

Distribute the 
results by feeder 

using Excel's 
VLOOKUP 
functions

Powerfactory Without Erable
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Side area, 
allowing for 
project 
management 
(work stages, 
strategies) as well 
as drawing tools

The output window allows users to monitor the progress of Erable
calculations. It enables users to view errors, warnings, and informations.

Central area, 
allowing for 
network 
visualization as 
well as all 
graphical 
diagrams

Top area containing shortcuts to main functions
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Main features

Network planning studies

• Load evolution by geographic zone or by equipement

• Projection across various time horizons

• Quick visualization of load densities

• Simplified view of the network structure

• Reliability calculation and reports (SAIDI,…)

Functions for connection studies (Consumers and 
producers)

• Electrical calculations in normal and emergency modes.

• Protection settings.

• Preliminary design phase draft automatically generated

• For power plants : set voltage and reactive power optimization.

Network overviewing

• Configurable display with adapted background maps

• Different view settings to allow a quick identification of network 
issues

• Interactive description of works.

Specific tools for primary substations

• Automatic maneuver suggestions for re-energizing customers in 
the event of equipment failure at either the substation or the 
entire source substation.

• Load curves management

• Feeder protection relays settings

Configuerable flow calculations

• Newton-Raphson load flow with different settings

• Short circuits calculations

Comparison of investment scenarios

• Technical-economic assessment

• Determination of the year of constraint occurrence



Main features

Key features Erable vs native powerfactory

PowerFactory ERABLE

Zero sequence currents (3I0) calculation

Feeder protection relays settings taking in Calculation of feeder protection setting thresholds, 

taking into account all operating schemes.

✓

✓

Inclusion of the low-voltage production

Load calculations

Integration of MV renewable energies

✓

✓

✓

✓

Technical-economic calculation

Master plans

Simplified network structures

✓
✓

✓

✓

Automatically generated drawing for the preliminary design phase (APS)

Quantified report of the work summary

✓

✓

Opened Devices optimization

Optimization of the re-energizing strategies

✓

✓

✓

✓

Power plants connexion (U, I, protections, N-1)

Re-energizing plan 

Choice of stutied area

✓

✓

✓

Excel reports

Scripts conception (DPL, Python…) ✓

✓

✓
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Technical-Economic Analysis

Erable has a set of functions that provide medium/long-term economic comparison reports between 

technical strategies to enable informed decision-making in network planning

Each year, the cost of a strategy is given by:

• I(t): Investment

• L(t): Cost of losses

• Q(t): Cost of non-quality (reliability)

• O(t): Operating cost (maintenance, inspections, ...)

Over T years, the total cost of the strategy is the discounted balance:

€

𝑪(𝑻) =෍

𝒕=𝟎

𝑻
𝑰 𝒕 + 𝑳 𝒕 + 𝑸 𝒕 + 𝑶(𝒕)

(𝟏 + 𝒓)𝒕
−

𝑽𝒖(𝑻)

(𝟏 + 𝒓)𝑻

Vu is the residual value of the facilities installed during the investment at year T.

r is the discount rate, reflecting the change in currency from one year to the next.
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Technical-Economic Analysis

Reliability cost Q(t)

The overall cost of the reliability is measured by the number of 
outages and the duration of these outages.

A = cost of assessing short and long outages during an incident

N = number of short and long outages

Pavg = average power of the feeder (in kW)

B = cost of non-distributed energy per kWh

NDE= Non Distributed Energy (in kWh)

𝑸 𝒕 = 𝑨 × 𝑵 𝒕 × 𝑷𝒂𝒗𝒈 𝒕 + 𝑩 × 𝑵𝑫𝑬(𝒕)
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Technical-Economic Analysis

The technical-economic calculation does not propose a technical solution. It is the planners who propose the technical solutions

and who must be creative.

Investment

Reliability

Losses

Operating

Investissement

Reliability

Losses

Operating

Reliability

Losses

Operating

Stratégy 1 Stratégy 2 Doing Nothing

Annual cost of a strategy

Benefits/Cost Ratio: The benefit-cost ratio is used to assess the profitability of a strategy and determine the optimal 

time for investment.

BCR=
𝑩𝒆𝒏𝒆𝒇𝒊𝒕𝒔 𝒂𝒕 𝒕𝒉𝒆 𝒄𝒐𝒎𝒊𝒔𝒔𝒊𝒐𝒏𝒊𝒏𝒈 𝒅𝒂𝒕𝒆

𝑰𝒏𝒗𝒆𝒔𝒕𝒎𝒆𝒏𝒕 𝒄𝒐𝒔𝒕𝒔
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ERABLE in Cameroon: A Practical Application

Context

➢ Objective: 

In 2020, we won a tender to develop a master plan for the HTA electrical distribution networks of Yaoundé and Douala,

defining the structure required to support both current and future loads over the next 15 years, while ensuring high-quality power 

supply and signal availability.

➢ Challenge: Many of these networks were already saturated, necessitating a clear technical doctrine and emergency plan, that

ocuses on determining the immediate actions needed to relieve network constraints, ensuring reliability and resilience.

➢ Procedure: In parallel, we conduct a demand study to carefully analyze current load evolution and forecast future loads, including 

geographical locations and power estimates. Based on this, we plan the necessary network upgrades to support these load changes 

while ensuring reliable power supply quality.

➢ Tool Used: ERABLE was utilized to conduct the emergency plan study, leveraging its advanced network planning features. The long-

term planification studies are being runned using also Erable
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ERABLE in Cameroon: A Practical Application

Execution

From QGIS… …To Erable

We have developed scripts and a method that allow importing the network from 

a georeferencing database node-to-node (QGIS on this example) to Erable.
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ERABLE in Cameroon: A Practical Application

Execution

Initial status and constraints evaluation with Erable

2021 2035

Overloaded HV/MV 
transformers 3 8

MV feeders with 
undervoltage constraints 12 26

Max voltage drop -14% -28%

MV feeders with 
overloading constraints 21 35

Power Losses (peak, kW) 12000 21000

Some figures, Do Nothing strategy (Douala): 



18

ERABLE in Cameroon: A Practical Application

Execution

• Investments proposals

- 9 work stages

- About 160 km of additional underground network. 

2021
2035 (Do 
Nothing) 2035 Emergency Plan

Overloaded 
HV/MV 
transformers 3 8 0

MV feeders 
with 
undervoltage 
constraints 12 26 3

Max voltage 
drop -14% -28% -7%

MV feeders 
with 
overloading 
constraints 21 35 0

Power Losses 
(peak, kW) 12000 21000

17000 (about 3900 kW 
gain)



19

ERABLE in Cameroon: A Practical Application

Emergency plan: Benefits/Cost Ratio

Investment (M$) Gain in technical 

losses (kW/year)

Gain in technical 

losses (M$/year)

BCR (%) ROI delay

Yaoundé 6,79 6169 1,881545 27% 4 years

Douala 7,46 3522 1,07421 14% 7 years

Note: For the calculation of the benefit/cost ratio of the emergency plan, we only considered the savings 

from losses, as we had not yet modeled the network reliability aspects. These benefit/cost ratio values, 

although already excellent, are therefore minimized.



Thank you

w w w . e d f - i n . c o m
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