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Summary and Outlook

Figure 1: Investigation of high-current fault arc in
the Lab at TUD (fault current = 10 kA)
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Protection of
the electrical

power supply

Specific GOAL:

Design of an optimal protection system for electrolysis plant (ELP)
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Motivation and Introduction
Protection system design for electrolysis plant (ELP)

Electrical power supply of an ELP (simplified equivalent circuit diagram):

Zone 3
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5 Zone 1 i Zone2
Busbar ! :
1 1 1
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Grid PCC 1 Protection Transformer : Rectifier I Fuse
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device (PD) |
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zones (PZ2):

PCC ... Point of common coupling
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Motivation and Introduction

Behaviour of electrolysers in the event of a short circuit in the ELS

Grid TR AC/DC EL N
Under fault conditions:

IOPEL
E Voltage keeps the same sign

SC Reversal of current direction

ISCEL

No Information about electrical

behaviour of electrolyser in literature

PD ... protection device EL ... electrolyser SC ... short circuit
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Motivation and Introduction
Determination of the Short-circuit current (SCC) from electrolysers (EL)

Current transducer 2 Short circuiter

Experimental investigation on 50 kW PEM
Current transducer 1 Stack

electrolyser (EL) at Institute of Energy

Technologies (IET 4, Forschungszentrum Jilich)
Experimental setup

Results:

Characterization of the short-circuit current

contribution from EL stack (SCCEL)

Influence of system parameters on SCCEL ‘
Figure 1: Test setup with 50 kW electrolysis stack at the IET 4 [4]
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Experimental investigation on 50 KW PEM electrolyser (EL) at [ET 4

Experimental setup

State 1 (S1 closed, S2 open): Normal operation
Breake between State 1 and State 2

State 2 (S1 open, S2 closed): Short circuit
3r l 3
v IsceL
loe. Sl Lo EL Tl VEL , 1
- r e YV > £
—y |~ — | 1 o State 1 State 2 o]
V @ 3
S1 S2 }Vsz | R S0 i1 5
EL | > OPEL o
Vs {D @ | |
I ‘ |
0 0
IScEL | VCEL Cer| 1 05 0 0.5 1
I time, ms —
Figure 1: Equivalent circuit diagram of test setup at the IET 4 Figure 2: cell voltage and current during experiment
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Experimental investigation on 50 kW PEM electrolyser (EL) at [ET 4

Characterisation of the short-circuit current __— PeakofSCCEL
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Figure 1: Time curve of the short-circuit current with peak
value from a 50 kW electrolysis stack with an external
short circuit [4]
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Experimental investigation on 50 kW PEM electrolyser at IET 4
Influence of system parameters

Investigation of the dependency of the SCCEL parameters on the system parameters
Definition of SCCEL parameters

3 -

SCCEL parameters
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Figure 1: Time curve of SCCEL Figure 2: SCCEL parameters
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Experimental investigation on 50 kW PEM electrolyser at IET 4

Influence of system parameters on SCCEL

values &
Thickness of membrane, um 51— 178 L,—'%
Catalyst (loading: &,0,, ) Low — high §
EL technology PEM — AEL
Operating current, A 26 > 614
Operating temperature, °C 50 — 80 ©
Operating pressure, bar 0—>9.5 )

System parameters
Parameters of stack have higher influence Figure 1: Overview of influence of EL stack parameters on

SCCEL Parameters

than the operating conditions
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Summary and Outlook

EL significantly contributes to the SCC in case of DC faults in ELPs
SCCEL must be taken into account when designing the protection systems of ELP

The SCCEL of systems with real performance characteristics and dimensions is
unknown

Dependency between the essential characteristics of an EL (technology, MEA,

number and active area of cells) and the relevant SCCEL parameters should be
investigated further
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