
ENERGY STORAGE - THE HANDSHAKE  
BETWEEN RENEWABLE ENERGY  
AND ELECTRIC VEHICLES

Balancing Supply and Demand

Without efficient ways to store the DC 
energy, it would be virtually impossible 
to match up demand from intermittent 
loads (like EV’s) with supply from inter-
mittent energy production sources like 
solar and wind. Many variables exist 
that would cause severe unbalance on 
one side or the other – from an inability 
to produce energy due to weather 

when vehicle charging is necessary,  
to a lack of charging need by a vehicle 
or fleet when energy production  
conditions are ideal. Effective energy 
storage is the key to balancing out 
supply and demand. 
This makes the performance of energy 
storage very important, as uptime and 
speed are both necessary to ensure 
that energy can be stored when pro- 
duced, and delivered when needed.

Gains in performance are achieved 
through technical advances and regular 
testing. One area where advances 
continue to be made is with DC voltage 
level. Voltages continue to be pushed 
higher and higher within energy  
storage, partly because of the advances 
seen within the industries they support; 
again, renewable energy and vehicle 
electrification being two strong 
examples.

Energy storage with batteries and hydrogen technology is critical for 
growth and continuous development of some important industries.  
Two such examples are renewable energy and vehicle electrification (EV). 
In fact, it can be argued that energy storage acts as a “connector”  
between renewable energy and vehicle electrification, in that it provides 
the means for the DC energy produced to be effectively delivered, when 
needed, to electric vehicles.

THE ART  
OF MEASURING



Proven Solution for  
High Voltage Measurement

An example of a voltage measurement 
device that has proven successful in 
energy storage monitoring and testing 
applications is the P42000D2 trans-
ducer from Knick.  
It provides the capability to measure 
DC voltages to 2000 V DC, while 
converting to standard output signals,  
(i.e., 0 … 10 V DC or 4 … 20 mA.)

Full transformer-based galvanic isola-
tion is provided for all 3-channels, 
(input, output, and power supply) with 
continuous isolation up to 2200 V DC. 
Other specifications, such as available 
cutoff frequency between 10 Hz and 5 
kHz and response time (T90) of  
110 microseconds, bring peace of mind 
to effective monitoring of energy stor-
age system performance.  
Flexibility is provided by way of the 
P42000D2’s 45 mm wide, din-rail 
mountable housing and its universal 
power supply (20-253 V AC/DC).
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Improved Performance 
With Higher DC Voltage

For instance, it was not until recently 
that battery energy storage systems 
(BESS) were able to be effectively 
matched up with the high voltages 
seen at the output of photovoltaic (PV) 
arrays. It is not uncommon to see  
voltages reach 1500 VDC, when  
numerous PV strings are combined.  
Before BESS were able to operate at 
this same high voltage, unwanted 
complexity through introduction of 
additional components was necessary 
to ensure a workable match. 
This often produced less than desirable 
results, including increased costs and 
maintenance. With matched systems, 
these effects are minimized.

On the electric vehicle side, a push for 
higher voltage within the charging 
infrastructure is also occurring. This is 
primarily due to the desire for faster 
charging. Increasing the current to 
deliver energy faster would require 
larger diameter cables, and thus, much 
heavier equipment. To help manage 
size and weight, DC voltages are 
instead being driven higher, to increase 
the power delivered.  
These voltages are currently seen in 
excess of 1,000 VDC, depending on the 
vehicle class being charged. Further, 
increases to voltages above this level 
continue to be explored, and the  
testing of equipment at elevated levels 
(1,500 V DC+) is ongoing.
 
To guarantee performance at these 
elevated voltage levels, it is important 
that electrical parameters are moni-
tored and that systems are effectively 
tested. 

For energy storage, this is often 
performed at both the cell and stack 
level. At the cell level, comparatively 
small voltages are measured versus 
what would be seen with the additive 
stacks.

Measurement of the stacks requires 
voltage monitoring devices that are 
able to both measure and isolate the 
high DC voltages. (It should be noted 
that measurement at the cell level also 
requires high electrical isolation, as the 
cells at one end of the stack are on the 
high stack potential.) 

With stack measurement, the final 
piece is to then convert the high DC 
input voltage to standard low voltage 
or current output options, which are 
readable by control systems and data 
acquisition equipment.

KNICK  
INTERFACE LLC

1-888-62-KNICK (56425) 
info@knick-interface.com 
www.knick-interface.com


