
Actual Trends in Development of Power System Protection and Automation 
Yekaterinburg, 03.06 – 07.06, 2013  

 

  1 

 
User Experiences of Remote Data Evaluation  

 
 

H.-J. HERRMANN, G. FLEISCHER 
Siemens AG, Energy Automation,Germany  

J. HAUSCHILD 
50-Hertz-Transmission GmbH, Germany 
hans-joachim.herrmann@siemens.com 

 
 
 
KEYWORDS 
 
Remote access, data evaluation, SAFIR, IEDs, fault and disturbance records, event logs, reporting, au-
to reclosing, power quality data 
 

1 INTRODUCTION, SYSTEM OVERVIEW 

One important feature of the digital technology of today is the immense storage of information. 
In locally installed IEDs, event logs as well as fault (disturbance) records are available for analysis. 
These IEDs are numerical protection and control relays and fault recorders. The Power quality meters 
deliver power quality information. All these data sources can be used for monitoring of the e.g. pri-
mary equipment, as all this data is available locally today. This paper shows how data from various 
sources, when integrated into an intelligent system, has real value for the user.  

Siemens offers with SIMEAS SAFIR, an information system which gathers precise monitoring 
data, offers easy to-use web applications to asset managers, network control operators, protection ex-
perts and network planners. Due to the numerous measurements that SIMEAS SAFIR can collect in 
nearly real time, it can complement the picture provided to network operators by the SCADA system. 
Network analysis based on measurements neatly complements the calculations that rely more heavily 
on power system modelling.  

The SIMEAS SAFIR system deals with 3 core functions: 
 

 Disturbance and fault record analysis (fault analysis, fault location) 
 Power quality (voltage dips & swells, frequency monitoring, measuring and recording) 
 Condition monitoring (asset, transformer and circuit breaker monitoring) 

 
The SIMEAS SAFIR system has been successfully installed in several utilities in Switzerland, Den-
mark and Germany. Typically the main utilisation of the system is its function dealing with faults and 
the analysis thereof, typically fault occurrences we use, the data is made available from remote sources 
to  

 Collect, process and store transients records 
 Use substation automation messages for analysis 
 Display an event with the ‘sequence of events’ analysis 
 Fault location 
 Protection analysis 
 Auto-reclosing analysis 

 
Figure 1 gives a simplified overview of the principal system architecture. The system collects the rele-
vant data from different locations and sources (i.e. substation computers). The data gathering and 
processing takes place in the main SIMEAS SAFIR server according installed applications (see the 
following chapters). The data collected is stored in a data bank. The processed results are visualised on 
different medium. The main medium being Web based (i.e. internet explorer) and exported into cus-
tomized solutions. 
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Figure 1: Basic architecture of 
SIMEAS SAFIR [1] 
 
 
 
 
 
 
 
 
 
 
 

 

2 DISTURBANCE AND FAULT RECORD ANALYSIS  

2.1 Motivation, Implemented System 
After some experiences with propriety individual solutions for disturbances analysis, a German 

transmission utility made the decision to install the SIMEAS SAFIR system for a remote data evalua-
tion system. The prime motivator for such a system was to have a common tool for different applica-
tions, different user scenarios and a support for quick decisions after a fault i.e. to support a decision 
whether to reclose a circuit breaker after it had tripped. The added value which SIMEAS SAFIR gave 
for the protection-system experts, was to have detailed standardised information for a analysis to allow 
weak points in the system to be found and then to optimize the system (e.g. auto reclosing dead time) 
as well as to analysis the primary equipment (i.e. inrush behaviour of transformers, transient behaviour 
of current transformers). 

Furthermore, a further extension of the initial SIMEAS SAFIR system to include data from in-
stalled DFR’s, PMU and PQ meters for a greater fault and situation awareness.  

Figure 2 gives a principle overview of the implemented system and on the right side shows an 
overview of the transmission network. The data is collected from the main protection (MP) or back-up 
protection (BP) via the substation control system with the available communication infrastructure. 

      
 
Figure 2: System structure of the remote system and network topology 
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Figure 3: General visualisation of events (example Auto-reclosing) 
 
According the administration of the system in a list form the actual events are visualized. In figure 3 
showing an example for a fault analysis. The events are sorted in different subfolders. The user gets 
detailed information by clicking in the actual line. The next points present some experiences of the 
fault analysis. 
 

2.2 Analysis of auto-reclosing 
Single pole failures caused by lightning strikes are the main fault types in the transmission line 

systems. An auto-reclosure helps to clear this fault types and increases the availability of the transmis-
sion system. In the case of a fault the following questions are of interest: Where is the fault location 
(distance in kilometre) and between which transmission towers? Which phases are faulty? How is the 
reaction of the auto-reclosure? The following figure 4 shows an example of a successful fault clear-
ance via auto-reclosing. It shows the relevant data. In the example it was a fault in phase L3 to ground. 
The auto-reclosing was successful and the figure shows detailed information to the auto-reclosure be-
haviour. This analysis tool is additional able to give some information regarding the light strike loca-
tion. In the example the assumed distance to the line is 0,071 km. A click in the field “Location” 
shows in a graphical view (Transmission Grid map) the lightning strike location.  

 

 
Figure 4: Example of a successful auto-reclosure  
 
More effort – that means a detailed analysis - is necessary in the case of an unsuccessful auto-
reclosure [5]. The possibility of the system will be illustrated on one example (see figure 5). The sys-
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tem shows the basic information, like fault type, fault distance, fault current and gives at the bottom of 
figure 5 some information regarding the auto-reclosure. At this fault the auto-reclosure was unsuccess-
ful. Important is the advice for the operators “No manual reclosing advised” because the system as-
sumed a steady state fault condition. To find out this the voltage during the dead time is analysed [6]. 
As figure 6 shows, there is no resulting voltage in the faulty phase visible. The inspection of the over-
head line showed a broken insulator and the line felled down from one side (see figure 7). 
 

 
Figure 5: Example of an unsuccessful auto-reclosure 
 

                          
 
Figure 6: Detail of the fault record           Figure 7: Faulty overhead line 
 

2.3 Further analysis and developments 
The system is also able to show inconsistencies (see figure 8). One of the main reasons is wiring 

mistakes. The user gets a clear text indication of inconsistency and can send the maintenance crew to 
rectify the mistake. The example (figure 8) shows the standard display regarding the definition of the 
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measured and calculated zero sequence current. For that case the definition of the manufacturers must 
be considered.  

 
 
Figure 8: Example 1 of consistency check  
 

Another kind of inconsistencies can be, if the installed protection devices react different on a 
fault type. A typical example is visualized in figure 9. The devices detected during the starting (pick-
up) different fault types from the IEDs on different locations. For example in row 2 of the figure one 
device started with L1, L2, L3 and the other device in L3. By clicking on the event a detailed analysis 
can executed by protection specialists. 
 

 
 
Figure 9: Example 2 of consistency check  
 

During the application of this remote access system a lot of further useful experiences are ac-
cumulated. The additional possibilities described below: 
 

• CT saturation can also be detected. In the event list general information is given that the cur-
rent transformer is saturated. By clicking in this event the user gets detailed information. With 
the available fault record the degree of saturation can be analyzed. This gives a feedback re-
garding the quality of the current transformer or the current transformer selection.  

• The SIMEAS SAFIR system can also detect inrush current at transformers. The system gener-
ates information that during switching on of the transformer an inrush current is detected. An 
analysis of fault record gives information of the highest magnitude of the inrush current and 
the inrush time constant. 

• In Germany the distribution networks and 110-kV networks are mainly grounded by a Peter-
son coil (reactive grounding). So transient earth faults can also be detected using SIMEAS 
SAFIR. The main goal is that an earth fault extinct by this compensation method. In the event 
list the fault condition “Earth fault” is shown and an analysis of the record is possible. 

• Detailed information of the faults: like fault duration, fault location, fault current, dead time of 
auto-reclosing and which device tripped. 

 
Figure 10 shows for that case an example. The fault duration of a line to ground fault (here L2-

G) was 69 ms. The fault distance is 10,39 km (between Mast 31 and Mast 32), the fault current on the 
measuring point is 8,14 kA. The dead time was 1,675 s. 
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Figure 10: Detailed analysis of a fault 

3 POWER QUALITY (VOLTAGE DIPS & SWELLS, FREQUENCY MONITORING, 
      MEASURING AND RECORDING) 

3.1 Wide Area monitoring 
Installing PMU in the network to measure the phase angles at strategic points of the utilities in-

terconnections with neighbouring utilities is an additional feature. The web based display (figure 11) 
of the phase angle and status can be called up by operational staff. Wide area monitoring with phasor 
data monitoring units have also been interfaced into the system, measuring the phase angles at strate-
gic points. This simplified view helps the operators in monitoring the phase angles of the network. 
Furthermore, as it is web based the information can be monitored online within the company’s net-
work. 
 

                  
 
Figure 11: Phase angle monitoring at a single loca-
tion and over the monitored network 
 

3.2 Power dips and swells 
The use of SIMEAS SAFIR to monitor abnormal signals and power quality levels i.e harmonics, 

unbalance etc especially at connection points to wind farms. These typical parameters are recorded 
and evaluated in the remote access system. The SIMEAS SAFIR supports the utility is the power qual-
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ity monitoring at strategic points of the network (see figure 12) giving an overview of such a record 
for the voltage dips and swells in one system. Power quality monitoring, i.e. plots of PQ values and 
visualization of voltage dips and swells can be displayed on the Web pages. The system depends on 
the data source, provides both phase-to-ground and phase-to-phase voltage quality measurements. 

3.3 Harmonics 
The folder Harmonics (figure 13) is displayed with voltage and current harmonics. The data 

source is a Power meter which can give the SIMEAS SAFIR system near to real time data for monitor-
ing 

                
 
Figure 12: Record of power quality data   Figure 13: Harmonics  
 

3.4 Frequency 
The system can also display on-line the frequency, allowing the user, via the Web interface to 

select from the last 2 minutes or last week, using the selection of Station, trigger time, spot and type. 
 

          
 
Figure 14: Frequency monitoring. 
 

4 CONDITION MONITORING (ASSET, TRANSFORMER AND CIRCUIT BREAKER  
      MONITORING) 

 
To monitor the assets for a utility is important to prevent possible black-outs, the application to 

monitor the Circuit breakers is an important task. This information is already available to the SIMEAS 
SAFIR system within its data collection exercise. In the system a list abnormal operations of opening 
or closing of circuit breakers is displayed (figure 15). This allows the asset manager to react and to do 
take action after a closer inspection. 
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Figure 15: Circuit Breaker monitoring 

5 CONCLUSION 
 

The paper described a remote access system which is in service in different countries and utili-
ties. The data is collected from different substation automation systems and evaluated in the remote 
access system. SIMEAS SAFIR has a distinct position in the toolbox of the TSOs due to its extensive 
possibilities of collecting field measurements – from high-speed synchrophasors to power quality data 
-, running advanced monitoring applications and adapting to the existing IT environment. It comple-
ments network control with applications that use additional data from disturbance recording, wide-area 
monitoring, power quality and generic monitoring systems.   

Such a system is extremely useful for the daily operation of the network, for operational staff 
and technical experts alike. It gives clear operation instructions and general information regarding the 
fault and system conditions as described in this paper. Critical or interesting cases can be evaluated in 
detail and delivers additional information or data. To demonstrate the performance of the system dif-
ferent examples have been discussed. These are the successful or unsuccessful auto reclosing and fur-
ther more. All these examples are illustrated with screen shots from the SIMEAS SAFIR system.    
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