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aDin
What is it?
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•“aDin” is a tool to perform fast dynamic simulations in the
frequency stability scope in isolated and small systems.

•Developed as an Excel function and macro (Visual Basic)  no
dedicated, technical and specialized software simulation is
needed.

• It allows to obtain a huge number of results for thousand of 
scenarios in a short time (up to 250 simulations per minute).



18.05.2018

2

aDin
8th May 2018

aDin
What results are obtained?
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• Admissibility of the scenarios from the
point of view of the frequency stability
in the event of generation-demand
unbalances.

• Contingencies:

o Generation and pump tripping
(instantly or as a ramp)

o Demand variations

• Results:

o Maximum and minimum frequency
o Derivative of the frequency (RoCoF)
o Admissibility criteria fulfilment
o Graphics
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• Generation dispatch (unit commitment)

• Generators structural data

o Max/min active power

o Synchronous: inertia, governors parameters (droop, time constant,
dead band)

o Power electronics: synthetic inertia and primary regulation (optional)

o Frequency protections

• Load-shedding relays

• Batteries, ultracapacitors and synchronous compensators can be
modeled

• User models

aDin
What are the input data?
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• Reduction of the system to a single node

In isolated and small systems active power losses and the
disturbances propagation delays can be neglected.

• First order primary regulators

• Constant voltage modules

The dynamics associated to the voltage modules are neglected

• Not valid for short-circuit simulations

Although the tripping of generator without FRTC can be simulated

aDin
Simplifying assumptions
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௘௤ܪ2 ݐ݀݊݀ = ௠ܲ − ௘ܲ								 1 			
௘௤ܪ								 = 	 ∑ ு೔ௌ೔೔∑ ௌ೔೔ (2)

Equivalent synchronous generator

Heq : equivalent inertia constant [s]

n : frequency deviation [p.u.]

Pm : mechanical power [p.u.]

Pe: electrical power [p.u.]

Hi : inertia constant of the generator “i” [s]

Si : apparent power [MVA]

Ki : primary regulation gain [p.u.]

Tpi : primary regulation time constant [s]

Thi : inertia emulation time constant [s] User written
model i
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Theoretical formulation
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aDin
Validation “aDin” vs. “PSS/E”

• Comparison between                                                                                   

aDin simulation vs PSS/E simulation:

o Generation disconnection of 70 MW in a scenario of
560 MW of demand.

o Several types of coupled technologies including 3
groups pumping through converters with inertia
emulation enabled.

“aDin” PSS/E

Min. Freq. 49.17 Hz 49.20 Hz

Min. Freq. time 2.26 s 2.20 s
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•The most relevant applications are:
oA simple Dynamic Stability Assessment (DSA) by the control center in real

time constrained to the frequency stability scope.
oAs an analyzer of the unit commitment outputs in order to validate them in

the frequency stability scope.
oAs a system planning tool: massive analysis of planning scenarios.
oSynchronous must-run identification.
oDisturbance analysis with large frequency excursion and load shedding.

aDin
Applications

“aDin” has been already used in these studies:
• Determination of stability requirements at Gran Canaria system

in future scenarios with pumped hydro storage
• Analysis of minimum inertial requirements in El Hierro system
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aDin – PRACTICAL EXAMPLE 

1) Generation dispatch
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aDin – PRACTICAL EXAMPLE 

2) Contingencies



18.05.2018

6

aDin
8th May 2018 11

aDin – PRACTICAL EXAMPLE 

3) Generators structural data
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aDin – PRACTICAL EXAMPLE 

4) Simulation parameters
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aDin – PRACTICAL EXAMPLE 

5.a) Results. Excel function
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aDin – PRACTICAL EXAMPLE 

5.b) Results. Thousands of scenarios in minutes
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aDin – PRACTICAL EXAMPLE 

5.c) Results. Detailed output
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aDin – PRACTICAL EXAMPLE 

5.d) Results. Graphical output



18.05.2018

9

Thanks !

www.ree.es


