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PCU:
PoMS Central Unit

PIB:
PoMS Interface Box

PIB PCU

control 

PV + load bat tery 

PCU 

fuel cell CHP load business 

prognosis 

20 kV 

400 V 

Management system for LV grids - Functional Principle
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Regular mode

• PIBs send measuring
data and prognoses 
to PCU

• PCU generates
schedules for opti-
mized operation

• PCU distributes 
schedules to PIBs,
e.g. load tariffs CHPPV + Load BatteryFuel cellIndustry

Schedules
Measuring data / 
prognoses

prognosis
management

control
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Exception mode

• Some device reports 
unforeseen event, 
load or PV-
generation

• PCU generates
correction strategy

• PCU distributes
corrected schedules 
and tariffs

BHKWPV + Last BatterieBZIndustrie

Event Reaction
(revised schedules)

CHPPV + Load BatteryFuel cellIndustry

prognosis
management

control
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Management system for LV grids - logical principle

Separate Control 
Loop: Power 

Quality Control

Algorithm for Technically
and Economically

Optimised Grid
Management

Measurements
Characterising the Real 

Condition of the Grid

Generation and 
Load Forecast

Transmission of 
Schedules to Grid

Devices and Control of 
Carrying out

Technical
Framework

Scheduling

Regulative 
Framework

External Costs
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Cost situation in detail

PV Feed-In Tarif f CHP-Bonus Avoided Network
Access

Fuel Costs Amort isa-
t ions

Mainte-
nance

Buying Price for
Electricity

(energy/demand-rate)

Selling Price for
Electricity

(energy/demand-rate)
Cost Factors

Transmission
Losses
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Preliminary operation planning

Goal: Economic optimization of 
grid operation

Evaluation of the preliminary 
schedules regarding the 
compliance with general 

technical conditions

Final operation planning

Transmission of schedules to 
controllable devices

Preliminary schedules

Ok

Compensation of prognoses 
uncertainties by using an 

„Intraday-Control“

Technical restrictions

Electrical load prognosis

Thermal load prognosis

Generation prediction for 
stochastic generation 

devices

Import of weather forecast 
data (e.g. temperature and 
irradiation) from external 

weather services

Measuring data on the 
current situation of the grid 

and the components

Cost factors
(e.g. for grid utilization of 

the superior grid, fuel, 
maintenance, ...)

General economic 
conditions (e.g. feed-in law, 

other subsidies)

Target for economic 
optimization

Algorithm for improving the 
voltage quality in the electricity 

grid
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Economic analysis and optimisation of testsite operation

Most important goals:

• Active and Passive Peak-Shaving (Battery
and Load Management with dynamic
Tariffs)

• Minimisation of HT-supply

• Minimisation of reverse feeding
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Typical daily load profile in „Am Steinweg“ (20.01.2003)
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Optimized
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»PoMS« - Hardware, Networking

Central PCU (POMS 
Central Unit) : 
Industrial-PC

Local PIBs (POMS 
Interface Boxes) :
„Embedded Systems“ 
with operation system 
and network 
capability

PIB – Exterior View PIB – Interior View
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POMS Communication Plan

- IP based infrastructure, VDSL 
Modem, ComServers

- Janitza RS485 power measurement 
- ICP IO Devices based on RS485
- PIB-devices Embedded Linux

Devices
- UARTS control systems
- Gateway to Mbus (Heat Metering) 

and EIB (Multi-Tariff-System) 
possible 

PIB – Interior View
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MVV Energie: CoGen Unit with Heat Storage Device 
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- optimized 
schedule

operation

- CoGen, PV,BAT

- HT / NT Tariff 

POMS Operation
at Testsite “Am Steinweg”
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Features and Options of PoMS

- networked operation system (PCU
and PIB), IP based and scalable
communication

- power flow, power quality and load
management

- real time optimization: economic and
ecologic aspects   

- load and generation prognosis
- load management by active signal
- remote administration, web visualization
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Features and Options of PoMS

- flexible integration of standard 
communication protocols

- PQ recording, integrated 
monitoring, event messages

- local optimization procedures: 
heat and power management with 
thermal storage devices

- Local dynamic tariff generation 
with communication to metering 
systems
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MVV Energie “Am Steinweg”: POMS-Visualisation of 
Operation

- Internet based 
system (JAVA)

- Autonomous 
control function 
and network 

integration
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Thermal Capacity

- Integration of 
Thermal Capacity

- Thermo-electric 
Optimization of 
CoGen Plants
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Thank you for your interest!

www.ise.fraunhofer.de
christof.wittwer@ise.fraunhofer.de


