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The investment in a battery storage 

system is considerable, and the efficiency 

of the available systems still needs some 

improvement. However, when used 

correctly such energy storage systems 

open up new possibilities and potential. 

Energy storage facilities pay off in a 

number of ways for industry, commerce 

and trade. Storing energy has a wide 

range of uses: an interruption-free power 

supply, emergency power, optimisation of 

production processes, decarbonisation 

and load management are just some of the 

excellent reasons for integrating storage 

facilities. In this white paper we aim to 

show you how the interaction between 

storage, in-house power generation 

and e-mobility can significantly reduce 

electricity costs.



Top tip: consume as much home-

produced electricity as possible. 

Storage facilities ensure a continuous 

supply which is optimised to meet 

individual requirements.

Energy storage makes 
you (more) independent

Storage facilities pay off for companies 

that generate their own electricity 

with a photovoltaic system, for 

example. A new solar power installation 

should therefore be designed in 

combination with a storage system. 

This is because when solar yields are high, 

in-house production often exceeds in-house 

consumption and system operators have 

to feed the surplus into the grid. In return, 

for new photovoltaic systems that went into 

operation in April, for example, they receive 

a feed-in rate of 6.50 cents/kWh. Conversely, 

when solar yields are low the system operator 

has to purchase electricity from the grid. 

This currently costs more than 17 cents/kWh 

on a national average. Storage systems help 

to compensate for or minimise this difference,

because with a storage system your 

own electricity is always available when 

it is needed. This compensates for any 

fluctuations in your own electricity 

production, and you don’t need to purchase 

so much expensive electricity from the grid.

EMS
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Storage systems help you to actively manage 

your own consumption. This makes efficient 

load management possible. The options 

are peak shaving or peak shifting. Their 

application usually has a major impact on 

(production) processes within companies. 

Storage systems are the methods of choice 

to keep these effects as low as possible 

and still benefit from the advantages of load 

management.

Energy storage for 
load management
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Measured in terms of demand, peak loads 

have a significant impact on the level of 

grid use charges for electricity consumers. 

Storage systems are a proven means of 

peak load shaving. Their use helps to avoid 

peak consumption - often without changing 

operating processes.

The principle is explained in relatively simple 

terms here. Storage batteries are charged 

slowly and at a low load. This is best done 

in times of low overall load or high in-house 

generation, e.g. from photovoltaic systems. 

When the maximum load occurs, the storage 

system then supplies a decisive proportion 

of the required peak load. This leads to a 

reduced consumption of power from the 

public electricity grid. 

This peak shift by means of storage systems 

has an effect on three essential aspects 

of the grid use charges: annual peak 

consumption, annual hours of use and total 

electricity consumption.

›  Annual peak consumption, depending on 

the highest peak level (1/4h average) of 

the year (kWmax), is billed in terms of 

the demand charge (€/kW). 

›  The annual hours of use represent the 

quotient of the annual consumption and 

the annual peak load (KWh/kWmax). From a 

use time of 2,500 hours the unit rate usually 

decreases. In contrast the demand charge 

rises.

›  Electricity consumption (kWh) is 

reflected in the unit rate (cent/kWh).
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Peak shaving: avoiding 
expensive peak loads
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Annual peak consumption

Peak shaving by means of storage systems 

leads to lower annual peak consumption. As a 

result of the load reduction the proportion of 

the demand charge in the grid use fees is also 

reduced. 

Sample calculation* 

›  Demand charge for a medium voltage 

connection: €110/kW

› Reduction of peak load by 150 kW

› Reduction of the grid charge:  
 €110/kW x 150kW = €16,500

Annual hours of use

As the annual peak load decreases, the 

annual number of hours of use may also 

increase. However, the prerequisite for this 

is that consumption remains the same or 

does not fall excessively. This means that 

companies with only slightly less than 2,500 

annual use hours can exceed this limit and 

claim a different grid charge system (see info 

box).

Sample calculation* 

› Electricity consumption: 200,000 kWh/a

› Annual maximum consumption: 81 kW

›  Annual hours of use:  
200,000 kWh/a/81 kW = 2,469 h/a

› Reduction of peak load by 10 kW:  
 200,000 kWh/a/71 kW = 2,816 h/a

Electricity consumption

Storage systems support existing 

renewable energy production by 

providing electricity exactly when it is 

needed. This reduces the level of power 

consumption from the grid (see Page 3). 

But please note:  
the annual hours of use decrease due 

to a reduction in consumption!

Top tip: in peak shaving with a storage 

system you should take all aspects of 

your grid use charges into account. 

Your storage system should be sized in 

such a way that the most favourable 

result is achieved for you.
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Individual  
grid charges
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20%
savings potential

Composition of the electricity 
price

Potential of individual grid 
charges

Cost allocation Cost allocation

Procurement and distribution Savings potential

General grid charges General grid charges

Procurement and distribution

The possible influence of storage systems 

on annual use hours affects another 

regulation: in accordance with §19 of the 

legislation on grid use charges (StromNEV), 

electricity consumers may agree individual 

grid charges with their grid operators in 

two cases: intensive or atypical grid use.



Top tip: if your annual use hours are 

only slightly below the applicable 

thresholds, check whether you can 

use peak shaving in your favour with 

adequately dimensioned storage 

batteries. The example shows that 

relatively low peak shaving can 

produce significant results. 
STEAG Solar Energy Solutions GmbH 8
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Sample calculation*  

› Electricity consumption: 11 GWh/a

› Annual maximum consumption: 1.6 MW

›  Annual hours of use:  
11 GWh/a/1.6 MW = 6,875 h/a

›  Reduction of peak load by 30 kW:  
11,000,000 kWh/a /1570 kW = 7006 h/a

›  Possible savings on grid use fees: 
    80 percent

StromNEV offers individual grid charges to 

final consumers who use the grid particularly 

intensively. The preconditions for this are 

consumption of more than 10 GWh per 

year at a consumer point and at least 

7,000 hours of annual use. If this threshold 

is reached, the share of costs can fall to 

one fifth of the published grid charges. 

In addition StromNEV rewards even 

higher duration of use: from 7,500 hours 

the individual grid use charge may be 

reduced to 15 percent, from 8,000 annual 

use hours to ten percent. Peak shaving 

and electricity storage can be used to 

achieve the annual hours of use that 

are optimal for your own company.

Intensive grid use - 
7,000 hour rule

Possible savings 
on grid use charges:

80%



Grid/transformer level  Applicable threshold

Maximum voltage  5 %

Transformation maximum voltage/high voltage  10 %

High voltage  10 %

Transformation maximum voltage/medium voltage  20 %

Medium voltage  20 %

Transformation medium voltage/low voltage  30 %

Low voltage  30 %
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If the maximum load of a consumer is at 

times when the load in the general grid is low, 

an individual grid charge can also be applied. 

The discount on the published network 

charges is a maximum of 80 percent. 

Atypical grid use is defined as a situation in 

which the maximum load “significantly and 

predictably" (§19 StromNEV) deviates from 

the annual maximum load of all consumption 

from the respective grid or transformer level. 

To determine whether such atypical grid 

use exists, grid operators publish so-called 

“high-load windows”. These are periods 

when they expect the highest load in their 

grid. Consumers who claim an individual 

grid use fee have to shift their annual 

maximum load to areas outside the high-

load windows. If the annual maximum load 

there differs considerably from the load in 

the high-load window and the difference is 

at least 100 kW, the conditions for atypical 

grid use exist. The Federal Network Agency 

has defined what is considered significant 

for the individual grid levels as follows: 

Atypical grid use



Top tip: companies often only manage peak 

shifts of the required magnitude by mas-

sive interventions in their production pro-

cesses. Check to what extent storage sys-

tems can reduce such interventions.

*h
y
p

o
th

e
ti

c
a

l 
v
a

lu
e

s

STEAG Solar Energy Solutions GmbH 10

Whether the applicable threshold has been 

reached is shown by the quotient of the an-

nual maximum load minus the maximum load 

in the high-load window and the annual maxi-

mum load.

Sample calculation* 

› Annual maximum load: 800 kW

› Maximum load in the high-load window:  

   500 kW

›  (800 kW - 500 kW)/800 KW  

= 37.5 %

In this case the applicable threshold would 

be exceeded for all grid levels. An individual 

grid charge is possible. The grid charge 

decreases in terms of the demand charge, as 

only the lower maximum load in the high-load 

window is used to calculate the price.

Sample calculation*

› Annual maximum load: 800 kW

›  Peak load in the high-load window: 500 kW

›  Demand charge for a medium voltage 

connection: €110/kW

›  Without atypical grid use:  
€110/kW * 800 kW = €88,000

›  With atypical grid use:  
€110/kW * 500 kW = €55,000



Storage systems make 
e-mobility green, 
convenient and fast 

Top tip: check the connection values 

before installing a charging station. 
Increasing the capacity of the grid 

connection or installation quickly leads 

to costs in the five-digit range. An 

energy storage system can prevent or 

significantly reduce such investments.
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Storage systems also make their mark when 

customers, visitors and employees need to 

charge their electric cars on the company 

premises - with green electricity it has 

generated itself. Charging has to be quick 

and convenient. This requires a fast charging 

station. Storage systems solve two basic 

challenges related to fast charging: short-

term peak loads and high connected loads. 

Storage batteries can be charged slowly 

at low power. They can make the stored 

electricity available quickly and at short 

notice at a high output level. It is precisely 

these requirements that quick charging 

stations have to meet - especially when 

several cars are charging simultaneously. 

Without storage systems, there would always 

be a short-term peak load. 

Such peak shaving by means of storage 

batteries relieves the load on the grid 

connection or the electrical installation. 

In this way only storage batteries make it 

possible to set up one or more quick charging 

stations. After all, their connected loads are 

quite a challenge: it starts at 50 kW and, 

depending on the number of charging points, 

continues upwards into the megawatt range, 

according to the relevant technical guide. 

This will quickly exceed the capacity of the 

existing electrical installation or the mains 

connection. With a storage system quick 

charging is also possible at low connected 

loads.



Storage systems have far more 

applications than one might think. 

From the optimisation of your own 

energy generation to options for 

electromobility and load management, 

there are advantages to be gained:

›  Storage systems help to make 

optimum use of the electricity 

you generate in-house

›   Storage systems enable fast charging 

from your own green electricity 

›  Storage facilities can reduce 

grid use charges and help to 

achieve particularly favourable 

individual grid use charges

Conclusion: Storage 
systems provide flexi-
bility and reduce costs
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However, it also shows that storage 

systems for trade and industry should not 

be purchased off the shelf. For this reason 

storage systems must be suitable in each 

case so that the expectations and goals of 

the storage application can be fulfilled. 

This is because savings in electricity 

consumption can quickly be at the 

expense of grid use charges or individual 

grid charges. You should also check 

what future tasks and services (e.g. 

quick charging stations) you want to be 

prepared for. We not only show you how to 

configure your storage system correctly. 

We’ll be happy to advise you! We take 

care of the conception, system selection, 

implementation and optimal management 

of your energy storage system and smart 

grid - reliably and competently. In addition, 

we design and build your photovoltaic system 

and take care of maintenance and operational 

management. We also create integrated 

energy solutions for your company and 

optimise your energy requirements. In this 

way you get full service from a single source.



STEAG Solar Energy Solutions GmbH 
Carl-Zeiss-Straße 4 
97076 Würzburg 
Germany

Tel: + 49 931 250 64-0

www.sens-energy.com  
sens@steag.com

Benefit from our 
expertise and learn 
more about our range 
of services!


