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Oxygen Pressure Control for Electrolysis Cells 
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The problem: 
To provide oxygen at a constant pressure from a 

cell which electrolyzes water. With the usual control 
circuits, when the oxygen demand is so great that the 
pressure is low, the electrolytic cell may be damaged 
by excessive current. 

The solution: 
A pressure sensor controls the duty cycle of a 

switched, constant current circuit. DC power is con-
nected to a series circuit consisting of a semiconductor 
switch, a smoothing filter, the load, and a current-
measuring shunt. The switch is turned on and off at 
a fixed rate. The duty cycle is controlled by feedback 
from the current shunt and a pressure signal to main-
tain constant-load current which is inversely pro-

portional to pressure and independent of input volt-
age or load impedance changes within operational 
limits. 

How it's done: 
Since an electrolysis cell stack requires a large 

amount of power, a switching-mode regulator was 
selected to keep size and weight down while keep-
ing efficiency high. To keep the filter components as 
small as possible, a pulse-width-modulation (PWM) 
system operating at a frequency of 10 kHz was chosen. 

In order to provide a closed-loop pressure control 
system, a pressure transducer is installed in the oxy-
gen line of the stack. The pressure transducer signal 
is fed to amplifier AS (see figure); the amplifier is 
phased so that an increase in pressure causes the 
power conditioner output current to decrease. The 

(continued overleaf) 

This document was prepared under the sponsorship of the National 
Aeronautics and Space Administration. Neither the United States 
Government nor any person acting on behalf of the United States

Government assumes any liability resulting from the use of the 
information contained in this document, or warrants that such use 
will be free from privately owned rights. 

https://ntrs.nasa.gov/search.jsp?R=19720000074 2020-03-17T03:24:18+00:00Z
brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by NASA Technical Reports Server

https://core.ac.uk/display/10296282?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


current-limiting circuit shown in the figure was de-
signed to prevent excessive stack current which may 
result at start-up, or during period of oxygen drain, 
when the pressure is low. When the output current 
reaches a value such that the voltage output of Al 
becomes equal to the reference connected to the 
input of A2, the output of A2 changes to limit the 
output current. 

Below 77 psig (632 kN/m2 abs.), the current-limiter 
holds the cell current constant at 80 amperes; when 
the pressure rises above 77 psig, the pressure trans-
ducer takes over control of the current. At the operat-
ing point of 80 psi (552 kN/m 2 ) and 23 amperes, 
oxygen flow is balanced. If the pressure increases 
above this point, the cell current is lowered to reduce 
oxygen production until the pressure falls back to 
the operating point.

Notes: 
1. Current rating, voltage compliance, and control 

methods can be esily varied to adapt the supply 
to other applications. 

2. Additional information may be obtained from: 
Technology Utilization Officer 
Ames Research Center 
Moffett Field, California 94035 
Reference: TSP72-10074 

Patent status: 
No patent action is contemplated by NASA. 
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