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An Initial approach about data preprocessing technigues
applied to polymer electrolyte fuel cells: A case study

PROBLEM

A polymer electrolyte fuel cell (PEFC) represents a suitable response to the increasing demand for green energy
technologies. Currently, the potential use of this tool is weakened by uncertainty about its durability. Therefore, the most
recent studies have focused on developing models to diagnose and predict aging parameters in PEFCs. However, a
detailed description of the different preprocessing techniques that can be used when analyzing PEFC data to determine
and select the most suitable algorithm needs to be included.
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GENERAL OBJECTIVE

Provide the pathway to follow when a fuel cell’s collected
dataset Is used to solve a supervised learning problem such
as classification and regression.

Fig. 1. PEFCs applications

PROPOSAL
Assigned name Description Unit Item
Anode out pl Anode outlet pressure from stack 1 mbar 1
Data Cleani | | Data _ Anode out p2 Anode outlet pressure from stack 2 mbar 2
gla Lleaning EEE.:;SIELEEEEEE Transformation Data Reduction Cathode out pl Cathode outlet pressure from stack 1 mbar 3
Cathode out p2 Cathode outlet pressure from stack 2 mbar -
—— » : g ¥ 3 :- Current Current A 5
{L:}} —1 @ = Anode react Anode reactant flow SLPM 6
T Anode in pl Anode inlet pressure from stack 1 mbar 7
Anode in p2 Anode inlet pressure from stack 2 mbar 8
Fig. 2. Stages of data preprocessing applied to PEFC Cathode air in Cathode air inlet flow SLPM |9
Cathode in pl Cathode inlet pressure from stack 1 mbar 10
Cathode stol Cathode stoichiometry N/A 11
1. Data cleaning: Missing, noisy, or inconsistent values Cathode out 12 Cathode outlet temperature from stack 2 °C 12
from 25000 records per state (normal, faulty, or unknown) Cathode in {2 Cathode inlet temperature from stack 2 s 13
I d th h P th Cathode out tl Cathode outlet temperature from stack 1 °C 14
WEre ana yze roug y On ] o ] Cathode in t1 Cathode inlet temperature from stack 1 °C 15
2. Exploratory data analysis: Visualizing and extracting Water in p2 Primary water inlet pressure from stack 2 | mbar 16
the Va“ables' Stat|St|CS Water in pl Primary water inlet pressure from stack 1 mbar 17
3. Data transformation: A new categorical variable named Water in f2 Primary water inlet flow from stack 2 SLPM |18
. . i i Water in f1 Primary water inlet flow from stack 1 SLPM 19
status and eval uation data agal n. Water in tp Water inlet temperature °C 20
4. Data reduction: The filter method and ANOVA f test.
Table 1. Recorded measurements from the PEFC database

RESULTS
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Fig. 5. Feature importance Fig. 6. Classification accuracy for selected features
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