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Dear readers,

Although Industrial Internet is al-

ready the hot topic in many indus-

tries, the metals industry is currently 

in something of a self-orientation 

phase. Have people slept through 

the beginning of the Fourth Indus-

trial Revolution? A revolution means 

change in a relatively short time, but 

the metal industry is characterised 

by continuous production and long-

term investments in plants. Are rapid 

changes even possible in this envi-

ronment?

After being the recognised IT partner 

for the metal industry for many years, 

PSI has a differentiated view of the 

initiatives in Industrial Internet. And 

what about vertical integration? With 

the full, IT-based integration of all 

plants, this has already been the norm 

for several years, particularly in high-

wage countries. Smart factories? Even 

in the near future, a continuous cast-

ing plant will not be able to assume 

the role of a hot rolling mill if neces-

EDITORIAL

sary. So where will Industrial Internet 

find a place in the metal industry? In 

our opinion, the collection, analysis 

and use of data will have a fundamen-

tal effect on the production of the fu-

ture. Page 6 offers a snapshot of data-

driven production. Our presence at 

the METEC trade fair in Dusseldorf, 

Germany, expands the topic with the 

development of a KPI-driven supply 

chain. The lead article “Hot charging 

at Erdemir” describes a recent success 

story in the field of planning.
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PSI is working intensively across in-

dustry boundaries to develop the fu-

ture ecosystem of industrial pro-

duction. With our comprehensive 

expertise and product portfolio in the 

fields of logistics, discrete and contin-

uous manufacturing, supply chain ex-

cellence and fuzzy logic, we combine 

all the right ingredients.

Other articles explore how person-

nel deployment with the PSIpep plan-

ning software and the Qualicision® 

optimisation component is critical to 

the success of a company, how Alfred 

Kärcher controls its worldwide spare 

parts supply with PSIwms and how 

Keller Lufttechnik uses ERP stand-

ard PSIpenta.

Raffael Binder

Marketing Director

PSI Metals
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The integrated steel mill of İsdemir is 

located in south east Turkey, nearby 

the city of İskenderun, and is part of 

Erdemir Group which is the leading 

supplier of flat steel in Turkey. Besides 

İsdemir plant Erdemir runs a second 

plant at Ereğli.

Originally a long steel products manu-

facturer, İsdemir plant started produc-

ing flat steel in 2008, with the acqui-

sition of two continuous slab casters 

and a hot strip mill with a 3.5 million 

tons/year hot rolling capacity.

In 2010, one year before Go-Live of 

the new Advanced Planning environ-

ment, the hot charge ratio was 5 %. To 

increase this figure and to material-

ize countable benefits İsdemir focused 

on decreased energy consumption in 

the slab re-heating furnaces, the abil-

ity to generate hot strip mill schedules 

with a lower slab stock level, and a de-

creased number of slab movements, 

with a positive impact on crane ac-

tivity. These measures should finally 

result in shorter lead times. Erdemir 

Group and PSI worked out an inte-

grated planning concept that should 

allow reaching these goals. Today, 4 

years after Go-Live of the system, it is 

worth to have a close look on this pro-

ject and its success story.

Hot Charging as Philosopher’s 
Stone
The key objective in this overall pro-

duction planning optimization was to 

maximize the slab hot charging ratio 

between the slab casters and the hot 

strip mill. 

Whenever possible, steel produc-

ers indeed try minimizing the energy 

needed to reheat the slabs at their roll-

ing temperature (1200°C) by charging 

those as hot as possible in the reheat-

ing furnaces in front of the mill. This 

is feasible if the slabs are rolled di-

rectly after being casted (direct charg-

ing) or within a period of up to 12 

hours (hot charging). The gas savings 

that can be achieved in the furnace 

allow for substantial cost savings.

However hot/direct charging is not al-

ways possible as certain steel quali-

ties require a mandatory cooling of the 

slabs between the casting and the roll-

ing processes. For certain applications, 

a mandatory scarfing of the slabs is also 

necessary. On the other hand certain 

steel qualities may require mandatory 

hot charging: these steel qualities need 

to be charged as soon as possible after 

the slabs are produced.

Pull-Push is the key
Increasing the hot charge ratio is not 

possible by only focusing on the iso-

As part of a continuous effort to reduce costs, increasing the 
ratio for direct and indirect slabs hot charging has become a 
top priority for most integrated steel mills. Those processes 

consist in charging casted slabs in the rolling mill’s reheating furnaces 
while they are still hot, which allows for substantial energy savings as 
well as reduced inventory and slab handling costs. The integrated steel 
mill of Erdemir Group at İsdemir started working with PSImetals Plan-
ning in 2011 and has achieved great improvements.

Totally integrated Planning at İsdemir

Hot Savings with Hot Charging
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lated schedules of caster and hot strip 

mill. Therefore PSI hot charging so-

lution combines the midterm horizon 

(up to 4 weeks) with short term sched-

ules (up to 3 days).

On the midterm horizon a daily flow 

plan is built to find the best trade-

off between service performance, 

throughput maximization and inven-

tory levels minimization, while also 

calculating optimized rolling diam-

eter campaigns at the wire rod mill. 

These results are provided as targets 

to an order scheduling process, which 

generates rough cross-line schedules at 

order and piece granularity over the 

upcoming 4 weeks. This pro-

cess allows simulating the ex-

pected production dates for 

each order on each line, ex-

pected completion dates, and 

expected inventory levels.

High level technical con-

straints that can generate due 

date dispersion for periods 

larger than a few days, such 

as backup roll campaigns at 

the hot strip mill, or section 

campaigns at the billet casters 

are also taken into account at 

this stage. Furthermore, the schedules 

of certain lines need to be highly syn-

chronized. In particular, billet casters 

need to properly feed the wire rod mill 

campaigns and the slab casters sched-

ules need to be synchronized to the 

hot strip mill schedule to maximize 

hot charging opportunities.

Finally, the detailed scheduling pro-

cess aims at generating optimal de-

tailed schedules at piece level for each 

production line for the next shifts up 

to 3 days, considering all the lines 

technical constraints such as grade 

transitions, width jumps, etc., and try-

ing to respect the target order pro-

duction dates received from order 

scheduling. The output of this pro-

cess consists in schedules ready to be 

sent to production.

The key to success is the identifica-

tion of hot-charging opportunities on 

the midterm horizon through a pull-

push synchronization of casting and 

rolling schedules. 

Map the daily business
In the mid-term horizon, the objec-

tive is to try identifying future hot 

charging opportunities based on the 

order book demand, and to prepare 

synchronized HSM and casters rough 

schedules accordingly. The detailed 

at İsdemir, named UYS, on a snapshot 

basis (every night, or on demand), and 

the initial stock units have been pre-

viously assigned to production orders.

It starts with a pull…
In the midterm horizon İsdemir starts 

by generating an ideal HSM sequence, 

the ‘pull’ run, which will:

• Identify groups of orders for  

making hot charge coffins

• Minimize due date dispersion to 

find the best timing for hot charge 

coffins

• Not take into account casters lim-

itations

As a result of the HSM pull 

run, a maximized number of 

hot charge coffins have been 

scheduled.

It should be noted that at this 

stage the number of WIP slabs 

is not sufficient to build a 

midterm HSM program cov-

ering 3 to 4 weeks, and since 

caster sequences haven’t been 

created yet not many fore-

casted slabs are available to 

complete the HSM sequence 

(only those corresponding to the fro-

zen ‘running production’ sequences at 

the casters). To address this, the slab 

yard population is completed by gen-

erating virtual slabs.

The next step is to pull these ideal 

HSM requirements to the casters, and 

try generating caster sequences that 

fulfil them at best, while considering 

casting scheduling restrictions.

This means that the local due dates 

for caster scheduling will correspond 

to the hot charging needs of the HSM, 

thus maximizing the chances to real-

ize the identified hot charging oppor-

tunities of the pull run. It is impor-

tant to note that the original order 

İsdemir-plant in İskenderun, Turkey.

scheduling on the short term horizon 

will then try to concretize these op-

portunities based on the actual pro-

duction lines and material situation.

Both midterm and shortterm layers 

are updated on a daily basis based 

on the latest production situation. 

Therefore the planning department 

of İsdemir loads every day the pro-

duction order book for the upcom-

ing months into the planning system, 

as well as the work in progress (WIP) 

stock units in front of each line (i. e. 

all existing slabs, billets, coils) and the 

planned line downtimes. Those dy-

namic inputs are uploaded from the 

production execution system in place 
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due dates have of course been con-

sidered as part of the HSM pull run 

constraints, but there exist a trade-off 

between satisfying the due dates of in-

dividual orders and the order grouping 

into hot charge coffins.

…and goes on with a push.
Since the casting limitations have 

now also to be taken into account, it 

is probable that not all hot charging 

coffins can be fed exactly as required 

by the pull run. This is why the HSM 

schedule will be finally re-calculated 

in a ‘push’ run, this time considering 

only real slabs and the forecasted slabs 

from the casters. At this stage, the 

previously created virtual slabs have 

been deleted. By definition, the vir-

tual slabs were directly available for 

scheduling; however the forecasted 

slabs have a precise arrival time based 

on the casting schedules. A particu-

larity of the HSM push run is that it 

tries keeping the coffins selected dur-

ing the pull run, but will now re-op-

timize the sequencing and filling of 

those coffins with the forecasted slabs 

instead of the virtual ones.

In the short term horizon, the plan-

ner must prepare casters and mill 

schedules for the upcoming shifts, up 

to 3 days. Once planned, the short 

term schedules will be released to 

UYS. Hence, the sequences must be 

more detailed than the rough sched-

ules generated at the order schedul-

ing level, considering the full set of 

technical constraints, such as specific 

jump transitions between slabs. Some 

detailed constraints are indeed not 

considered within the midterm opti-

mization for performance reasons, as 

well as due to the fact that the exact 

production order and material pic-

ture is uncertain beyond the next few 

days. However, the goal is of course to 

PSI Metals 

Robert Jäger

Product Manager Planning

Phone: +32 2 5585263

rjaeger@psi.de

www.psimetals.com

materialize in the short term the hot 

charge coffin opportunities that have 

been identified within the higher 

planning level. 

The hot charging optimization in the 

short term is done in a pure push 

mode: at first, optimized caster se-

quences are generated, considering 

the imposed mould campaigns and 

tundishes for hot charging. 

In a second step, the planner gener-

ates a short term HSM sequence. The 

coffin selection is not done automat-

ically at this stage, but manually by 

the planner. By default, the coffin se-

lected by the midterm push run is pro-

posed; however, the planner may se-

lect another coffin depending on the 

actual situation at the caster. Indeed, 

especially for hot charge coffins, it 

is critical to verify if the short term 

caster sequence can provide in time 

the necessary forecasted slabs to fill 

the coffin.

The propagation of forecasted slabs 

from the casters sequences to the 

stock in front of the HSM is at this 

stage directly handled by İsdemir’s 

UYS. As soon as the slabs are effec-

tively casted and come into existence, 

UYS is also responsible to transform 

those forecasted slabs into real slabs.

Pull-Push = Win-Win
Five years after the implementation of 

hot charging optimization at İsdemir 

based on PSImetals solution, the cus-

tomer could gain the following benefits:

• Decreased energy consumption in 

the slab re-heating furnaces

• Ability to generate hot strip mill 

schedules with a lower slab stock 

level;

• Decreased number of slab move-

ments, with a positive impact on 

crane activity;

• Improved throughput (economies 

of scale);

• Shorter lead times.

The reduced energy consumption 

is directly linked to the gas savings 

at the reheating furnace, that could 

be achieved thanks to a higher hot 

charging ratio (hot slabs require sub-

stantially less reheating to reach their 

rolling temperature). The shorter lead 

times and reduced slab movements, 

as well as the possibility to work with 

a globally lower slab inventory are 

explained by the fact that hot slabs 

recently casted are just stored in a 

specific area of the slab yard for a 

short period of time, and less slabs 

need to be taken from the cold part 

of the yard. Finally, charging already 

hot slabs in the reheating furnace al-

lows throughput gains by working at a 

faster furnace pace.  

FACT BOX  

(FROM 2011 TO 2013):

• Hot and direct charging ratio  

increased from 5 % to 54 %;

• Average slab charging  

temperature increased from 

430 °C to 586 °C;

• Overall reheating furnace  

energy consumption was reduced 

from 316.1 mcal/tonne to  

245.7 mcal/tonne.

• 80 % time savings for line  

schedulers

• 13 million Dollar cost savings 
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User report: PSIpenta in use at Keller Lufttechnik

A standard that can be tailored
An ERP standard system should map as many company processes as 
possible. At Keller Lufttechnik in Kirchheim unter Teck, Germany, 
they also place particular value on the openness and flexibility of the 
long-standing system, the latest version of which is also significantly 
more user-friendly.

In December 2013, the European 

Commission adopted a “package 

of measures for clean air in Eu-

rope”, in which they defined air qual-

ity targets to preserve human health 

and sensitive ecosystems. Keller Luft-

technik GmbH + Co. KG has been 

following this principle since 1903. 

From its beginnings as a construc-

tion plumbing company, it has today 

become a global specialist in captur-

ing and separating air pollut-

ants and limiting emissions, 

and develops and constructs 

tailor-made exhaust systems, 

filters and components. The 

right solution is available for 

every process, with different 

separation technologies such 

as dry, wet, and emulsion and 

oil mist separation.

Customers come from vir-

tually all sectors, including 

the chemicals, pharmaceu-

ticals and food industries, as 

well as the automotive, plas-

tics and recycling industries. 

Services range from initial 

plant design, installation and com-

missioning through to after-sales. 

Now in its fourth generation, the 

family-run business has engineering 

offices and service points through-

out Germany. There are also subsid-

iaries in China, Switzerland and the 

United States, three licensees and 

eleven overseas representatives. In 

2014, the company achieved a turno-

ver of €53 million with 345 employees.

First choice proves itself 
The first ERP system was launched at 

Keller in 1998. After a rigorous selec-

tion process, the company installed 

the ERP standard system PSIpenta fol-

lowing a unanimous vote of the man-

agement board and representatives of 

all departments. “We started out with 

Version 3.0.4 and used this until 2004. 

We then migrated to Version 6.0.3 fol-

lowing a complete redesign with new 

order structures, before updating our 

software to the latest version, Version 

8.2, at the beginning of 2014,” says 

Martin Steis, ERP System Adminis-

trator and Coordinator, summarising 

the company’s ERP history. 

After eight years, it was clear to the 

management that an upgrade was 

necessary for technological reasons. 

It was imperative, however, that the 

Keller system should be ready for use 

at the start of 2014, with new hard-

ware and software. “We created a mini 

set of specifications, and also invited 

other companies to bid. However, we 

quickly came to the conclusion that 

PSIPENTA was still the right choice 

for us,” Steis explains. From the out-

set, it was important that the new 

version operated in the same way as 

the replaced version. For this reason, 

no new modules were introduced and 

the old customisations were linked 

to the standard system. The 

integration of VBA ran 

smoothly.

Continuing with the 
tried and tested
The new software includes 

features such as a contact 

management function for 

Purchasing. Steis himself 

had programmed this func-

tion for the old version. “We 

would have had to tailor the 

new module to some other 

program. In view of the large 

number of orders we process, 

we simply wouldn’t have had 

the time,” says the ERP Coordinator. 

Another tool that was copied over 

was the Complaint Management tool. 

Since the previous release did not 

offer sufficient functionality for Kel-

ler’s requirements, a customised solu-

tion was programmed. “PSIpenta has 

its own Oracle database, and we inte-

grate our spreadsheets into this. This 

The main reason for reselecting PSIpenta was contact management for 

Purchasing and the Complaint Management tool.



7

2/2015

managerPRODUCTION

PSIPENTA Software Systems GmbH

Ulrike Fuchs

Marketing and Press Consultant

Phone: +49 30 2801-2029

ufuchs@psipenta.de

www.psipenta.de

means that I don’t have to use a dif-

ferent database when programming 

interfaces,” explains Steis. “This da-

tabase makes migration practical. I 

make my own spreadsheets, link them 

to specific key fields and have my own 

interface.”

The whole project was therefore suc-

cessfully implemented as an IT pro-

ject. There was no downtime, and 

no training was required as the em-

ployees were very quickly able to find 

their way around the new version. 

As a result, key users were not un-

duly burdened and did not have to 

spend time away from their depart-

ments to take part in an IT project. 

Over the course of the project, an 

ERP competence team was formed 

from this core project team, which 

acted as a central, cross-departmen-

tal platform to discuss, assess, and pri-

oritise operational and strategic IT 

issues. The team is headed by Steis 

and meets once a month to discuss 

business-related problems and chal-

lenges, and new programming. “We 

therefore have an IPA in miniature,” 

Steis explains, describing his team. 

IPA is the independent representative 

for all PSIpenta user interests, operat-

ing in regional work groups and meet-

ing once a year at a multi-day event.

I only log the details of what I want to 

see.” For example, if someone acciden-

tally changes a drawing number, this 

is logged and it’s relatively quick to de-

termine where the error is.

“Above all, we appreciate the open-

ness and flexibility of PSIpenta, and 

with VBA integration, we have a pow-

erful scripting engine,” says the sys-

tem administrator. “We simply enjoy 

the luxury of being able to do a lot of 

the programming ourselves, which we 

can then include in the migration.” 

For Steis, this means even greater ef-

ficiency and speed, as well as fewer er-

rors—which is why openness and flex-

ibility are significant benefits of the 

PSIpenta solution. He also emphasises 

the role of his software partner as a 

service provider, and praises the sup-

port hotline in particular. “In terms 

of functionality and security of in-

Keller Lufttechnik is a global specialist in capturing and separating air pollutants and  

limiting emissions.

         In terms of functionality and security of investment, we believe 

that PSIPENTA has been the right system and the right partner since 

1998.

Martin Steis

ERP System Administrator and Coordinator

Keller Lufttechnik GmbH + Co. KG

“
”Luxury ERP

Steis stresses in particular the usabil-

ity of Version 8: “PSIpenta has become 

easier to use and more user-friendly. 

The Speed button is one example 

of this.” This button allows users to 

jump from one object to a destina-

tion object via several other objects—

i.e. from the item straight to a BOM 

item. Users can scroll faster and navi-

gate backwards and forwards. Another 

useful module for Steis is the data his-

tory, which logs changes. “This his-

tory is also very easy to customise, so 

vestment, we believe that PSIPENTA 

has been the right system and the 

right partner since 1998,” Steis con-

cludes.  

Author: Volker Vorburg
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User report: Ready for shipping in 30 minutes with PSIwms

Alfred Kärcher controls its global spare parts supply
Cleaning equipment manufacturer Alfred Kärcher GmbH & Co. KG 
consolidated its worldwide spare parts supply at a logistics centre in 
Obersontheim, Germany. Controlled and coordinated by the PSIwms 
warehouse management system, order picking efficiency was tripled 
at the new logistics centre. 

With 10,600 employees 

worldwide in around 100 

companies and a turno-

ver of more than two billion euro, 

Alfred Kärcher GmbH & Co. KG, 

with its head office in Winnenden in 

south-west Germany, is the leading 

international manufacturer of clean-

ing equipment and systems. Spare 

parts for dealers and Kärcher branches 

worldwide have been supplied from 

Obersontheim, near Crailsheim, since 

1994. 60,000 different spare parts and 

5000 accessories are stored there 

in a new logistics centre that went 

into operation in 2013. With care-

fully designed material flows, the lat-

est automation systems and an intelli-

gent warehouse management system, 

Kärcher was almost able to triple order 

picking in the new 

logistics centre in 

comparison with 

previous processes.

Automated 
picking  
processes 
Kärcher has estab-

lished six product-

specific warehouse 

areas with spe-

cial picking strat-

egies for rapid re-

sponse times and 

order picking, and 

the processes are largely automated. 

PSIwms forms the IT backbone for in-

ventory management and administra-

tion, and for managing the complex 

intralogistics processes, warehousing 

and order production strategies. The 

warehouse management system coor-

dinates the picking processes and re-

plenishment, calculates and issues the 

respective work orders to the down-

stream device controllers, forklift 

trucks and IT subsystems, and ulti-

mately ensures that batches are con-

solidated in a timely manner.

Fully automated high-rack 
warehouse
In addition to the old high-rack ware-

house (HRW), whose 8000 loading 

spaces are now used as a replenish-

ment depot, a fully automated, five-

aisle HRW was established with 

15,400 pallet spaces and an eight-

aisle automatic small parts ware-

house (ASPW) with 85,000 container 

spaces. A block warehouse with 6500 

loading spaces was also built for pick-

ing medium-sized items from pallets 

and pallet cages. There is also a spe-

cial picking system with a further 130 

loading spaces for storing and picking 

fast-moving items. A further feature 

is a two-lane, shuttle-serviced con-

solidation buffer with 5400 container 

spaces, which is where container-type 

order items are combined.

The 25 forklift trucks in the logis-

tics centre receive their transport or-

ders from the integrated Transport 

Control forklift truck guidance sys-

tem in PSIwms. Fast-moving items 

that are not suitable for containers 

are moved to the block warehouse, 

which is designed for automated full-

pallet handling, and then moved to 

the new high-rack warehouse. The 

PSIwms guides mobile picking units through 

the picking aisles via the best routes.

Around 70 percent of small-part items are picked at eight picking 

centres.
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WMS guides container-type goods re-

ceipts to repacking stations. Goods re-

ceipts with container-type items to re-

plenish the ASPW are transported as 

full pallets to a handover rack in front 

of the old HRW by forklift truck. Fol-

lowing final confirmation of the stor-

age processes, the items are recorded 

as available stock in PSIwms.

14,000 order items ready for 
shipment in 30 minutes
The performance of the IT system 

is demonstrated by the order pick-

ing system, where 14,000 order items 

are picked each day in the spare 

parts warehouse. All items should be 

ready for shipping within 30 min-

utes. The rapid picking times are de-

signed around the specific departure 

and cut-off times of the courier and 

general cargo shipments, which trans-

port around 75 percent of Kärcher’s 

picked volume. 

“Once an order is received, PSIwms 

automatically splits the order so that 

order items can be picked simulta-

neously in all storage areas,” says 

Christian Welter, Project Manager at  

PSI Logistics. “To ensure items are 

delivered on time, PSIwms back-cal-

culates the picking times and triggers 

coordinated order picking on time.” 

Full pallets and large quantities are 

moved out of the new HRW and the 

block warehouse. PSIwms moves the 

pallets to the picking spaces to ena-

ble picking of boxed goods and C and 

D-items. The IT system also controls 

the display specifications for picking. 

Picking small parts with 
PSIwms
Most of the order items are small-part 

items. Around 70 percent of these are 

picked from the ASPW at eight pick-

ing centres. Again, the picking pro-

cess uses the display specifications 

set by PSIwms. The target containers 

are transported to the packing area 

or the automatic shuttle buffer stock 

via conveyor technology. The ASPW 

picks are consolidated with fast-mov-

ing items, and are picked in Oberson-

theim from the wide-aisle warehouse 

and a semi-automated row of racks. 

The picking process in the wide-aisle 

warehouse is supported by a pick-by-

voice system whose application soft-

ware is linked to PSIwms. PSIwms di-

rects the seven mobile picking units 

through the picking aisles via the best 

routes. Employees pick other fast-mov-

ing items using two semi-automated 

picking scaffolds, and can pick up to 

24 orders simultaneously. The WMS 

transfers the picking orders to the 

control system of the picking scaffold.

All order containers are consolidated 

in the shuttle buffer and moved out 

to 24 packing stations to be shipped 

on time and sequenced according to 

the orders. At the same time, the 

Case Calculation function in PSIwms 

determines the optimum cardboard 

packaging. The IT system then triggers 

printing of delivery notes. The ship-

ping boxes are transported through a 

strapping system by a conveyor belt, 

which automatically guides them to 

the terminals after the label codes 

have been scanned. Each day, 4000 

packages leave the Kärcher logistics 

centre in Obersontheim, which means 

that Kärcher has exceeded the targets 

it set following plant automation.  

PSIwms supports picking processes with on-screen displays.

          Once an order is received, PSIwms automatically splits the order 

so that order items can be picked simultaneously in all storage areas. To 

ensure items are delivered on time, PSIwms back-calculates the picking 

times and triggers coordinated order picking on time.

Christian Welter

Project Manager, PSI Logistics

“
”
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News: Data as the Basis for Industrial Internet

Hot Furnaces and Cool Chips
The fourth industrial revolution is not a new topic these days, even in 
a conservative sector like the steel industry. Producers and trade asso-
ciations are outlining their ideas, while suppliers from plant enginee-
ring and IT are also sharing their vision of an Integrated Industry. So 
which concepts for the future project can (or could) be implemented in 
the harsh world of hot furnaces? 

To find out, we visited Karl 

König at the voestalpine 

Stahl GmbH steel company 

in Linz. König has worked at the Aus-

trian steel producer for many years and, 

since 2010, has been the head of the 

“electrical and automation technology 

committee” at „Stahlinstitute VDEh“, 

the technical and scientific organi-

zation representing the steel industry 

in Germany. He and his committee 

have been working intensively on the 

issue of Industrial Internet and its im-

portance for the steel industry. They 

are due to publish 

recommendations 

for members by the 

end of 2016. The 

Internet of Things, 

virtualization and 

smart manufactur-

ing are the buz-

zwords behind the 

idea, and none of the major players in 

IT or plant engineering tire of coming 

up with their own smart concepts. But 

is it all just a big marketing bubble? 

“It‘s about production and noth-

ing else”, König elaborates. “I‘ve been 

working at voestalpine since 1974 and 

started dealing with automation early 

on. I‘ve been involved in the issue of 

material monitoring since day one.” In 

metal production, huge varieties of fin-

ished products are manufactured from 

a single liquid raw material. At each 

stage of the process, the number of 

product varieties increases. „Before a 

sheet or coil is finally produced, there 

are a huge number of operations be-

tween the individual stages. This pro-

cess is what makes production moni-

toring so unique and difficult,“ König 

explains. It‘s a familiar problem that 

people are now attempting to solve 

with modern IT. It does not take long 

before the term „big data” comes up. 

„We already have to deal with a huge 

volume of data. The challenge is to link 

it in a meaningful way”, says König.

Big Data—quality from quantity
“Production systems are extremely ex-

pensive to buy and they are only prof-

itable with a certain level of utiliza-

tion. In addition, steel production and 

processing are characterized by var-

iations in quality”, König continues. 

This is precisely the challenge that 

the German manufacturer Saarstahl 

is trying to resolve.*1 In conjunction 

with partners from research and busi-

ness, Saarstahl‘s “iPRODICT” re-

search project is aiming to create a 

system that can detect possible faults 

in production before they occur. All 

the data generated in the production 

process is analyzed to identify pat-

terns, which in turn trigger an auto-

mated response in the event of varia-

tions in quality. In about three years, 

we will see whether big data can actu-

ally deliver the quality improvements 

people are hoping for. 

Smart Factory—Information 
in flux 
At the Düsseldorf steel conference, 

Stefan Meißner from Salzgitter Flach-

stahl explained that he believes that 

the real-time availability of any in-

formation across all levels represents 

a major opportunity for the steel in-

dustry.*2 

In the future, production information 

will be provided 

continuously to 

the operational 

and administrative 

levels (“bottom 

up”). Conversely, 

administrative re-

quirements will be 

fed through auto-

matically to the production systems 

(“top down”). Meißner believes that 

information should not only flow 

smoothly within a company—it is also 

important to connect other parties in-

volved in the value chain, such as lo-

gistics service providers, suppliers and 

customers, to the global smart factory 

network. So should we use cool chips 

to control hot furnaces? Here, Karl 

König from voestalpine is sensing im-

petus from a completely different di-

rection. “It‘s all about transparency. 

     Avoiding faults instead of correcting them, as quality  

variations remain the biggest trouble spot in production.

Jörg Hackmann

Head of Product Management, PSI Metals

“
”
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production is only possible where the 

external physical influences in the 

production process allow it, for exam-

ple in the area of multi-location mate-

rial logistics. Hackmann expects the 

real breakthrough for the metal indus-

try to be big data, and he is fully be-

hind the manufacturers’ approach.

Zero-fault strategy as reality
Given that decisions can currently 

only be made after the production 

process (i.e. too late), the ability to 

make multicriteria decisions while a 

process is ongoing could be the “killer 

app” of Industrial Internet in the met-

als sector. The key is to integrate data 

from planning, logistics and smart 

devices in the relevant areas of the 

plant into the overall process con-

trol system. Linking plant status in-

formation with material related his-

toric and planned process data enables 

indicators of variations to be identi-

fied, thus paving the way for proac-

tive production control. “This helps 

our customers to make a zero-fault 

strategy a reality—avoiding faults in-

stead of correcting them, as quality 

variations remain the biggest trouble 

At present, producers only pass on as 

much information as is absolutely nec-

essary, but customers are interested in 

getting much more detail. While peo-

ple already work closely with custom-

ers in research partnerships, a genu-

ine information culture is still lacking 

in day-to-day business in the indus-

try.” The mental walls need to be torn 

down before the global network can 

become a reality. 

Automated control: selective 
potential 
According to Stefan Meißner from 

Salzgitter Flachstahl, there is the po-

tential for major savings in areas such 

as intelligent power supply networks 

or a standby mode for production sys-

tems. This is where plant engineers 

come in. Intelligent, automatically 

controlled smart maintenance could 

make plant maintenance significantly 

easier. The idea is that smart mainte-

nance plants automatically notify ser-

vice personnel of current faults and 

any scheduled maintenance work. 

Plants and their operating status are 

fully mapped in the Internet of Things 

and allow intervention with world-

wide availability. But is this a pipe 

dream? “Definitely not”, says König. 

Plant engineers are already bashing 

down the doors of his VDEh technical 

committee with their latest solutions. 

However, steel producers first want to 

come up with an independent picture 

of Industrial Internet and its applica-

bility to their sector. Only then will 

the real discussions begin. 

PSI Metals is paying very close atten-

tion to industry initiatives and be-

lieves that it is in a great position for 

Industrial Internet. Jörg Hackmann, 

Head of Product Management in the 

Metals division, believes that intelli-

gent material that routes itself through 

Hot furnaces and Industrial Internet: With its integrated database PSImetals today already 

offers the required basis.

PSI Metals

Raffael Binder

Director Marketing 

Phone: +43 732 6989-2049

rbinder@psi.de

www.psimetals.com

spot in production”, Hackmann ex-

plains. An integrated data basis, such 

as that provided by PSImetals, is the 

ideal framework. Whether it is com-

prehensive production monitoring or 

integrated energy management, it is 

already a reality in the PSI portfolio. 

I think the “Industrial Internet ready” 

label is a very good description of our 

current solutions. PSI platform strategy 

also provides the perfect foundation. 

The issue is important to our customers 

and we will support them to the best of 

our ability in implementing it,” con-

cludes an optimistic Hackmann.  

*1 Saarbrücker Zeitung, 01/29/2015
*2 Presentation: „Einführung in das 

Thema Industrie 4.0 – Informationstech-

nische Vernetzung als Zukunftspotential“ 

(“Introduction to Industrial Internet—

Future Potential of IT Networking”) at 

STAHL 2014, Düsseldorf
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Product report: PSIpep 7.0 powered by Qualicision®

Staff planning as a key success factor
The optimal deployment of human resources is crucial to the success of 
a company. Workforce planning is therefore a key challenge. Amongst 
other things, it is important to plan according to demand, take qualifi-
cations into account, and respect employee needs and contracts while 
minimising the overall costs. For this purpose the well-established op-
timisation component Qualicision® was integrated into the new version 
7.0 of the PSIpep planning software.

Current challenges faced by 

all industries include re-

source efficiency and demo-

graphic change, and personnel man-

agement has therefore become of 

central importance. The forward-look-

ing, demand-based personnel planning 

of the established PSIpep software en-

ables far-reaching standardisation of 

personnel planning processes—both 

for short-term planning on a daily 

basis and for long-term, utilisation-

based strategic budget and capacity 

planning. Planning of the permanent 

workforce and temporary workers is on 

the one hand based on the anticipated 

workload and on the other hand on in-

dividual deployment options, contracts 

and the expectations of employees.

Operational and strategic 
workforce planning
Operational workforce planning with 

PSIpep is based on previously deter-

mined personnel requirements for 

each period and work area. Demand 

is broken down to individual employ-

ees and shifts. The shift or team leader 

can find all the relevant information 

in an interactive planning table. Co-

ordinating the required workforce ca-

pacities with the available pool of 

employees creates planning transpar-

ency and allows potential bottlenecks 

or idle times to be identified early so 

that appropriate action can be taken 

at the right time.

In particular, forward-looking person-

nel planning as part of management 

and controlling focuses on long-term 

budget and capacity planning with a 

planning horizon based on quarterly 

or fiscal year requirements. This is 

based on demand forecasts. Reconcil-

ing the personnel available in the fu-

ture with the expected demand curve 

allows managers to identify how many 

temporary workers will be needed in 

each case. Recurring shortages of spe-

cific skills can lead to the introduc-

tion of recruitment or training meas-

ures at an early stage. Furthermore, 

long-term capacity planning in PSIpep 

includes demand-orientated shift and 

holiday planning, and evaluates the 

development of the flexitime accounts 

of the permanent workforce and the 

expected wage costs.

Automated planning with 
Qualicision®

A whole range of conditions must be 

taken into account, both in opera-

tional and long-term workforce plan-

ning. In addition to varying demand, 

these conditions include the respective 

availability of employees in accordance 

with attendance and absence patterns, 

skills profiles, contractual agreements 

and other conditions. Various criteria 

determine the quality of a plan. For ex-

ample, in addition to quantitative fac-

tors such as costs, distances covered or 

the efficient use of tools, qualitative as-

pects such as the rolling distribution of 

tasks and individual scheduling pref-

erences also play a role. Other plan-

ning objectives may be to minimise 

deviations from the long-term plan 

in the event of short-term reschedul-

ing. This is where Qualicision® comes 

into its own—an optimisation compo-

nent that allows automatic scheduling 

while taking into account multiple cri-

teria in PSIpep. A target function can 

be assigned to each criterion in order 

to describe which characteristics are 

to be evaluated and how. For exam-

ple, exceeding the daily target time by 

10 % could still be deemed acceptable, 

while overshooting the weekly work-

ing time by the same amount is un-

acceptable. Users can control the rel-

ative weighting of criteria themselves 

using a slider. The planning result is il-

lustrated in a radar chart to give an im-

pression of how well each of the criteria 

PSIpep IN A NUTSHELL

• Operational and strategic work-

force planning

• Electronic planning table

• Simulation of shift and working 

time scenarios

• Detailed KPI and cost analyses

• New in Version 7: Automated 

generation of staff schedules with 

Qualicision®
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it is often found that the objectives are 

completely contradictory—for exam-

ple, demand for high employee avail-

ability versus efficient utilisation. For 

Qualicision®-based optimisations, in-

teractions are derived from the process 

data in the form of impact matrices. 

Based on this, the actions that are best 

suited to achieving all of the planning 

objectives are then determined using 

a mathematical conflict and compati-

bility analysis. In technical terms, this 

analysis makes the combinatory vari-

ety of KPI control options manageable. 

can be met. Customised extensions to 

the scheduling logic are possible. The 

planner always has the option of inter-

actively changing the plan.

Qualicision® technology
The Qualicision® technology is based 

on advanced fuzzy logic and enables 

the planning, optimisation and con-

trol of company processes. The differ-

ent planning and process objectives 

are expressed as key performance in-

dicators (KPIs), forming a basis for as-

sessing the planning runs. In practice, 

PSIpep with Qualicision® integration.

F/L/S Fuzzy Logik Systeme GmbH

Dr Tobias Gerken

Manager Key Accounts

Planning and Process Optimisation

Phone: +49 89 14818490

tgerken@fuzzy.de

Pascal Kätzel

Senior Consultant 

Phone: +49 89 14818480

pkaetzel@fuzzy.de

www.fuzzy.de

This allows the software to make quali-

fied and targeted decisions.  

Visit PSI at METEC! 
16.-20. June 2015, Messe Düsseldorf

Make an appointment and receive your free ticket 
voucher. Please scan the QR-code.

Data Driven Production -
Primary Metals and Industrial Internet

hall 3, stand C19.
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Event: Review of CeBIT & Hannover Messe trade fair

Successful spring trade fairs for PSIPENTA
Traditionally, PSIPENTA Software Systems GmbH sets up its stands 
twice in the halls of the Deutsche Messe centre in Hanover in March 
and April—first to present its products and ideas at CeBIT and then to 
attract interested parties and build and maintain business relationships at 
the world’s largest industry trade fair, HANNOVER MESSE.

Peter Dibbern, Head of Busi-

ness Development, summa-

rises the spring trade fairs as 

follows: “The two big spring trade fairs 

represent a sales peak for us every year, 

and are a great way for interested par-

ties and customers to get to know our 

new products live. The good visitor fig-

ures also vindicate our decision to have 

a continued presence at the classic 

trade fairs, and demonstrate that trade 

fairs are still going strong despite those 

who have previously written them off.”

Digitisation of production
The theme of this year’s CeBIT was 

“d!conomy”, focusing on the rapid dig-

itisation of all sectors of the economy 

and society. More than 3300 compa-

nies from over 70 countries presented 

their products and services. Over-

all, some 221,000 trade visitors, jour-

nalists and delegates made their way 

through the former trade fair grounds 

over the five exhibition days.

New momentum
The HANNOVER MESSE is generat-

ing new momentum, both on an eco-

nomic and political level, particularly 

with its guiding theme of “Integrated 

Industry—Join the Network”. The dig-

itisation of industrial production, the 

collaboration of man and machine, 

innovative supply solutions and intel-

ligent energy systems attracted more 

than 220,000 visitors to the trade fair. 

6500 companies from 70 countries pre-

sented solutions for the production and 

energy systems of the future. 

Smart factory scenarios
PSIPENTA presented practical ap-

proaches for implementing smart facto-

ries at both fairs. Scenarios ranged from 

the ergonomic interface of PSIpenta 

Version 9.0 (prototype), which sim-

plifies the increasingly complex func-

tionality of the Fourth Industrial Rev-

olution and makes it more manageable 

for users, to visualisation possibilities 

in manufacturing, through to concrete 

Industrial Internet applications.

At the HANNOVER MESSE, 

PSIPENTA was selected as an offi-

cial partner of the Industrial Internet 

Guided Tour with its three smart fac-

Visitors from around the world find out about PSIPENTA products and solutions.
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progress using SCADA technology 

(Supervisory Control and Data Ac-

quisition) for gathering and analysing 

real-time data and mobile processing. 

The solution also allows preventive 

measures to be defined for ensuring 

the operational readiness of equip-

ment and production operation.

Presentation of PSI Cloud
PSIPENTA also used CeBIT as an op-

portunity to present the PSI Cloud in 

conjunction with myOpenFactory and 

to enter into a distribution partner-

ship with Portolan. In future, PSIpenta 

customers will be able to network, 

even across organizational boundaries, 

via the PSI Cloud. The coordination 

platform myOpenFactory, which uses 

numerous current communication 

standards, forms the technological 

basis. Purchasing and sales processes 

across the value chain are supported. 

PSIPENTA provides a special adapter 

for this application in the ERP client. 

If required, the PSI Cloud can also be 

extended to additional customers and 

vendors who are already represented 

on the myOpenFactory platform. The 

offer is currently being presented at re-

gional customer events (IPAs).  

tory scenarios. The number of visitors 

taking part in the guided tours dem-

onstrated the level of interest in smart 

factory solutions. “We didn’t spare 

any effort in our ambition to develop  

realistic scenarios to match the guiding 

theme of the event. We were equally 

excited by the response of our visitors. 

The participation figures on the offi-

cial Industrial Internet tours were over-

whelming”, says Karl M. Tröger, Head 

of Product Management. The smart 

planning scenario demonstrated the 

interaction of scheduling in PSIpenta/

Finite Capacity Scheduling with 3D 

visualisation. Questions concerning 

the position or order status in the fac-

tory are answered at a glance.

The smart products scenario demon-

strated the striking use of smart de-

vices to control production. Process-

ing information is forwarded from the 

order management function of the 

PSIpenta ERP suite to a smart device, 

and is used to control production. 

The third scenario, smart integration, 

showed how service personnel are de-

ployed in the event of incidents. This 

demonstrates a real connection with 

automation technology, the visual-

isation of machine states and order 

PSIPENTA Software Systems GmbH

Ulrike Fuchs

Marketing and Press Consultant

Phone: +49 30 2801-2029

ufuchs@psipenta.de

www.psipenta.de

Practical solutions on the topic of Industrial Internet were a magnet for 

visitors at HANNOVER MESSE. 

Watch live at: www.youtube.com/watch?v=hNE_VmI2-YQ

Agreement signed between 

Portolan and PSIPENTA 

PORTOLAN EVM is a software pro-

ducer and specialist for the Finan-

cial Accounting, Asset Management, 

Group Consolidation and Control-

ling modules, and will now begin sell-

ing PSIpenta/ERP as an integrated 

complete package.

Corporate clients come from larger 

SMEs, in the automotive and me-

chanical engineering sectors in par-

ticular. 

The systems are widely used in the 

IBM midrange market, and are avail-

able worldwide in 17 languages and in 

25 national versions.

Joachim Nürk and Alfred M. Keseberg 

seal the partnership.
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News: The new edition of “industrie 4.0 magazin”

Driving the Fourth Industrial Revolution forward 
together
In the second edition of the “industrie 4.0 magazin”, PSIPENTA Soft-
ware Systems GmbH, together with industry partners, informs readers 
about existing and future concepts surrounding the shape and imple-
mentation of Industrial Internet.

Companies from indus-

try, IT and research all 

play an equal role in help-

ing to implement an integrated pro-

duction process—not least because 

comprehensive and smooth produc-

tion across the various stages of the 

value chain requires solutions that 

have been developed together hand 

in hand. In addition to the Group-

wide solutions provided by PSI, “in-

dustrie 4.0 magazin” also includes 

contributions from partners in indus-

try and research.

The Institute for Industrial Manage-

ment at RWTH Aachen University 

stresses that companies gain a deci-

sive competitive advantage through 

integrated improvements in pro-

ductivity based on the intelligent 

use of data via software solutions. 

PSIPENTA partner INTEC Interna-

tional GmbH, with its modern ma-

chine data recording system, forms 

an important link between manufac-

turing and information processing 

and utilisation.

PSIPENTA Software Systems GmbH

Dolores Schmidt

Marketing Communications

Phone: +49 30 2801-2130

industrie4.0@psipenta.de

www.psipenta.de

Order your 
own personal 
copy or read 
online at:

www.psipenta.de/en/industrie-40/

The world’s leading manufacturer 

of valve, measurement and control 

systems, GEMÜ Gebr. Apparatebau 

GmbH & Co. KG demonstrates the 

importance of IT from the perspective 

of a manufacturing company. How-

ever, there are also critical voices that 

point out the fundamental change 

in direction of the economy brought 

about by Industrial Internet.  

Find out about Industrial Internet and ERP in practice.  
PSIPENTA, Stand MS3.
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PSI Logistics GmbH

Rüdiger Stauch 

Director Sales

Phone: +49 6021 366-561 

r.stauch@psilogistics.com 

www.psilogistics.com

News: Multimodal procurement and distribution networks

Honda optimises Logistic operations with  
PSIglobal

Honda Motor Europe Lo-

gistics NV has been 

working with a leased 

version of PSIglobal since mid-2014. 

The functional scope of the standard 

system in daily operations was con-

vincing. A range of applications in 

the software are used to expose the 

existing European Logistics network 

(inbound and outbound) in all its 

details. The software reveals oppor-

tunities in terms of service and cost 

which afterwards can be touched 

and further investigated in practice. 

The existing functional scope was 

used for, among other things, analys-

ing existing ship/road procurement 

network and modelling and check-

ing optimising alternatives. Due to 

the positive experiences in previous 

Honda Motor Europe Logistics NV located in Gent, Belgium, has 
purchased the product PSIglobal from PSI Logistics GmbH. The logi-
stic company of the Honda Group uses this standard system for stra-
tegic planning, controlling and optimising logistics networks to check 
and streamline its multimodal procurement and distribution networks 
for the European motorcycle market.

months and being convinced that 

the modelling capabilities can con-

tribute to further logistics improve-

ment, Honda decided to continue 

working with the software.

With its scenario technology and the 

integrated analysis methods PSIglobal 

allows modelling, checking, and opti-

misation of multimodal supply chain 

networks and logistics processes as well 

as the identification of key indicators 

and sensitivities. The model based ap-

proach calculates the optimum num-

ber and location of sites and optimises 

transport structures in order to reduce 

transport costs. Mathematical models 

allow the integration of predicted vol-

umes and staff cost developments into 

the planning in order to calibrate the 

network accordingly. Within the last 

two years alone, a large number of lead-

ing brand manufacturers has selected 

PSIglobal for their logistics optimisa-

tions and thus, has optimised more 

than 100 million transport orders.  

Honda Group optimises multimodal procurement 

and distribution networks for the European motor-

cycle market.

Software for Logistics Networks

PSI Logistics 

 Havanna Lounge
 
This year again: communicating 
and networking in a traditional 
relaxed atmosphere.  
We look forward to greeting you! 
 
»        www.psilogistics.com

c
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News: Increased Group net result in first Quarter of 2015

PSI increases new orders, sales and EBIT 

The PSI Group obtained 6 % higher sales of 43.2 million Euros 
in the first quarter of 2015. The EBIT improved by 4 % to 
2.2 million Euros, the group net result increased by 18 % to 

1.4 million Euros. New orders improved by 11 % to 62 million Euros, 
the order book volume on 31 March 2015 was, with 139 million Euros, 
8 % above the value for the previous year.

Production Management
Sales in Production Management 

in the first three months were, with 

21.6 million Euros, 14 % above the fig-

ure for the previous year. The EBIT in-

creased by 50 % to 1.5 million Euros, 

despite ongoing investments in the 

software for raw material extraction 

until the end of year. The steel indus-

try is still in a bear market and it is not 

yet clear, whether early cyclical orders 

before year end could secure the an-

nual target of the PSI metals business. 

In particular, the market for fracking 

and pipeline tubes, which is of im-

portance for PSI, has to cope with an 

oil-price-induced slump. Orders from 

the aluminium industry, which cur-

rently enjoys a boom driven by the 

lightweight manufacturing initiative 

in the US, could compensate that ef-

fect. The automotive/mechanical en-

gineering and logistics businesses were 

able to significantly improve their re-

sults in a recovering home market.

Energy Management
Energy Management attained 2 % 

higher sales of 15.6 million Euros in 

the first quarter. The EBIT for the seg-

ment increased slightly compared to 

the previous year to 0.84 million Euros. 

The electrical energy business was able 

to once again increase its new orders; 

the oil and gas business won an addi-

tional contract in Russia and continued 

its strong performance of the previous 

years despite the tight market situation. 

Infrastructure Management
In Infrastructure Management, sales 

decreased by 10 % to 6.0 million Euros, 

primarily due to the still poor devel-

opment in Southeast Asia. The EBIT 

for the segment therefore dropped to 

0.2 million Euros. The public transpor-

tation business in Germany developed 

still positively. In Poland PSI expects 

important contracts in the energy seg-

ment in the second quarter.

The number of employees in the group 

increased to 1,718 on 31 March 2015 as 

a result of the takeover of Broner Met-

als completed in November 2014.  

PSI AG

Karsten Pierschke

Director IR und Communications

Phone +49 30 2801-2727

kpierschke@psi.de

www.psi.de

PSI Metals

Raffael Binder

Director Marketing 

Phone: +43 732 6989-2049

rbinder@psi.de

www.psimetals.de

In addition Tim McAlpine contin-

ues as Director Product and Meth-

odology, Julie Clements as Direc-

tor of Customer Service and Chelliah 

Selvasathan as Director of Finance.

News: Change in Leadership at Broner Metals

Long-standing Broner Senior Managers join 
Management team
Effective March 30th, 2015, the long-standing Broner Senior Managers 
Mark Ferguson, Director of Sales and Tim Gedrych, Director of Deli-
very will take on the responsibility of Broner Metals Ltd., Watford, and 
be in charge of the operational management of the company. 

Former CEO and Managing Direc-

tor of Broner Metals David Mushin 

will remain available as an advisor for 

some months. Sven Busch and De-

tlef Schmitz, joint Managing Direc-

tors of the PSI Metals GmbH will take 

on the responsibility for the strategic 

management of Broner Metals.  
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Research project: econnect Germany

Networking of Smart Home and Smart Grid
As part of the national research project econnect Germany, the STA-
WAG (the Aachen municipal utility company) and its partners, amongst 
PSI AG, have launched a field trial involving electric vehicles in ten pri-
vate households in September 2014.

This field trial brings together 

the complex structures of 

intelligent networks and the 

various parties involved in the energy 

sector under real-world conditions, 

using the example of electro mobility. 

The ICT controls the data flow be-

tween the energy generator, the con-

sumer and the network operator.

PSIcontrol with enhanced 
functions
Therefore, it is absolutely essential to 

shift this load to off-peak hours and 

spread it over time. For network se-

curity it is necessary to monitor the 

charging operations using control 

technology and to intervene where 

necessary. The load created by charg-

ing stations and electric vehicles is 

communicated to the STAWAG con-

trol system using an open interface 

and, when combined with other master 

data, allows monitoring and control.

PSI AG

Dr Guido Remmers

Director Municipal Utility

Phone: +49 6021 366-337

gremmers@psi.de

www.psienergy.de

The data entry in the PSIcontrol sys-

tem has been extended and appropri-

ate monitoring functions have been 

implemented so that violation of volt-

age bands and exceeding of maximum 

load and maximum current values are 

continuously monitored.  

Integration of Smart Home/Smart Grid.
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