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Introduction	
 
The objective of this SOFIA technical solution was to develop the interface (i.e. G-Plug-
V6000 – Gateway SCADA View6000 component) which provided the communication means 
with the SCADA View6000 currently serving as the main building management system 
(BMS) at Nikola Tesla airport (NTA) demonstration site. In this way, the energy 
consumption data, such as electrical and thermal (hot water) energy consumption, were 
provided to the SOFIA system for further evaluation in order to optimize the energy flows 
(both production and consumption) within the airport infrastructure. Currently, at the airport, 
only electricity consumption is supervised by SCADA View6000, while monitoring of the 
thermal energy consumption in automatic way is envisioned for the near future (by instalment 
of digitalized flow meters/calorimeters). Nevertheless, the G-Plug-V6000 interface was 
envisioned in flexible and scalable manner so it could be easily extended to encompass 
subsequently defined metering points.  
 
Energy consumption data acquired by this interface are provided to the rest of SOFIA system 
components (such as energy optimization module) in a web service based manner, on demand 
by querying SCADA database and in flexible and secured manner. Furthermore, different 
communication protocols and flexible time resolution of acquired data are supported. Apart 
from providing the acquired data to the SOFIA system, G-Plug-V6000 interface also provides 
means for execution of the field device controls (for controlling the actuators, definition of 
target set-points etc.). 
 
The following section specifies the main functionalities which should be supported by the G-
Plug-V6000 interface by analysing the interface rationale and managed field-level data. Then, 
the technological background of the interface was defined through the investigation of 
interface deployment diagrams. Integration and validation of the G-Plug-V6000 interface 
were investigated subsequently. Finally, some concluding remarks were presented. 

Specification	of	Interface	Functionalities	
 

Rationale 
G-Plug-V6000 interface provides two-way communication with the main BMS system at the 
airport Nikola Tesla, i.e. the SCADA View6000 system. This interface was intended to 
provide all the information related to the energy consumption of target area (gate area at NTA 
Terminal 2) to the rest of the SOFIA system and energy optimization module for further 
evaluation. This includes both electricity consumption and hot water (fuel oil-mazut) 
consumption since these are used as the main energy carriers supplying the airport.  
 
Currently, only electrical energy consumption is monitored by the SCADA system at NTA, 
while monitoring of the thermal energy consumption should be provided after the instalment 



 

 
 

and integration of additional metering equipment (such as temperature sensors, hot water 
flow meters and digitalized fuel oil-mazut flow meters/calorimeters). Nevertheless, the G-
Plug-V6000 was envisioned in flexible and scalable manner so it could be easily extended to 
encompass subsequently defined metering points. 
 

 

Figure 1: SCADA View6000 architecture 
 
SCADA View6000 system (manufactured by the Institute Mihajlo Pupin), shown in Figure 1, 
is operating as the main BMS of NTA. View6000 system integrates subsystems of automatic 
control (such as power supply, escalators, fire protection, emergency lighting, etc.) and 
provides unique facility management informational environment. It also provides 
visualization and possibility to archive acquired data and signal values. More precisely, it 
controls and monitors distributed, heterogeneous subsystems communicating with diversity 
of field-level devices using different proprietary communication protocols and different types 
of communication links. Some of the relevant features of the SCADA View6000 are the 
following: 

• Acquisition and processing of sensor data (deriving new data from the acquired ones), 
• Accepting command requests and generating programmed sequences of commands, 
• Generating events (whenever something irregular was detected, alarm went off etc.), 
• Logging sensor readings and derived events (within EVENT/HISTORY database), 
• Various communication tasks such as selection of the best redundant communication 

link, and 
• Presenting relevant information to the operator and other stakeholders. 

 
Configuration data such as, information about field-level devices, their properties, 
provenance of data, i.e. semantics, are stored in SOURCE/CONFIGURATION database, 
which is read at the SCADA system start-up. It holds semantics of all incoming signals, i.e. it 
defines a way for processing the incoming raw signals and formulas for determining signal’s 
attributes. After the system start-up, all the configuration parameters as well as the last 
acquired signal values (from the field) are kept in SCADA shared memory. This shared 
memory is accessed by different SCADA components as it is presented in Figure 1. Real time 
data could be the raw sensor readings, derived/aggregated values or set-point data manually 
defined by the operator. An archiving component stores all the data from the shared memory 



 

 
 

upon the request (or automatically at regular time intervals) to the EVENT/HISTORY 
database. 
 
 
Managed data 
The types of data managed by this G-Plug-V6000 interface are the following: 

• Measured data. Data values of measured parameters read from sensors which are 
already filtered and/or aggregated by the SCADA View6000 system. These data are 
only read. Values of the sensor readings should be accompanied with a unique signal 
ID indicating that specific reading point. 

• Set points. Data values of set points. This data can be only written. Set point values 
should be accompanied with the corresponding signal ID indicating a specific set 
point in the system. 

 
SCADA system is processing the raw data which are triggered by the arrival of the data from 
the communication lines (from remote terminal units - RTU). There are around 3000 
variables, i.e. data-point values read by sensors. Around 2700 of them are signals sent when 
something changes, while around 300 are values (like temperature or voltage values) that are 
periodically read.  
 
Data read by sensors are converted to the digital value (raw data) and sent to the SCADA 
along with the information about its source (address). Using the configuration (source) 
database, SCADA can semantically process (convert or calculate) acquired raw signals 
according to the information about the source of the data. Finally, the signal attributes are 
determined after the raw value is processed. 

Interface	Technological	Specification	
 

Interface diagram 
The G-Plug-V6000 interface diagram is reported in the following Figure 2. 
 
Deployment diagram 
Figure 3 shows the deployment diagram for the G-Plug-V6000 interface providing the 
communication with SCADA View6000 system. 
 
Communication flow 
All measured data related to the energy consumption are acquired by the G-Plug-V6000 
interface and further delivered to the rest of the SOFIA system and energy optimization 
module in a flexible and secured way. Furthermore, the acquired data are accessible in a web 
service based manner supporting different communication protocols (such as FTP, SOAP), 
and delivered in data polling manner. Communication between SCADA View6000 system 
and filed-level devices are performed using their View6000 legacy protocols and the 
parameters configured to the normal operation. 
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Figure 2: G-Plug-V6000 interface diagram 
 
In any case of data delivery, energy consumption data monitored through SCADA View6000 
system are fetched directly from the SDACA system. In the case of data polling, reading of 
the acquired data is performed by executing the designated “read” method over the available 
control parameters of the related G-Plug-V6000. 
 
At the first place, this is performed by extracting the acquired data directly from the SCADA 
View6000 History/Event database (through designated remote procedure call - RPC) where 
all the field-level signals are stored in runtime. By querying the History/Event database 
(representing the replica of the SCADA memory) any field-level signal value could be 
acquired and forwarded further to the SOFIA system and energy optimization module at 
regular time intervals. This requires local communication with SCADA View6000 system 
deployed at the main airport server. Moreover, the flexible time intervals for fetching the data 
are supported as well. 
 
When it comes to definition of set-point values and sending the control actions through the 
SCADA system to the field-level devices, G-Plug-V6000 was envisioned to support 
execution of such control actions. Control actions could be performed by executing the 
designated “write” method over the available control parameters of the related G-Plug-V6000 
interface. With respect to the mentioned, control signal could be triggered only within the 
SCADA View6000 shared memory itself. This further required the development of the G-
Plug-V6000 module capable to trigger the corresponding control signal/set-point value within 
the SCADA shared memory itself (again via designated RPC thread). This case requires also 
establishment of the local communication of the G-Plug-V6000 interface with the SCADA 
system, deployed at the main server at the airport. 
 



 

 
 

 

Figure 3: G-Plug-V6000 deployment diagram 
 
All the data acquired from the field-level devices/sensors are forwarded from the G-Plug-
V6000 interface through the Energy Gateway implemented by the OpenMUC framework (by 
Fraunhofer ISE) to the rest of the SOFIA system. Communication with the Energy Gateway 
is performed through the OpenMUC data manager using its predefined plug-in interface. 
 
Information persistence 
G-Plug-V6000 interface only manages the last values of readings, and therefore there is no 
information persistence.  
 



 

 
 

Historical and configuration data are managed by designated sub-component of the Energy 
Gateway. 
 
Deployment environment and constraints 
Access to the real measured data was only possible at the deployment environment (Nikola 
Tesla airport). Data managed at the development environment were meant also for a testing 
purposes. 
 
The deployment of the G-Plug-V6000 interface provided the possibility for adjustment of the 
sampling frequency of monitored parameters in order to meet the coherent values and energy 
optimization analysis. 
 
Furthermore, having in mind that in case of the NTA considered as the critical infrastructure, 
open access to the Web was not provided (due to the airport operation security requirements), 
additional constraint was taken into account and therefore restricted airport LAN had to be 
utilized as communication mean between G-Plug-V6000 interface and SOFIA system 
deployed at the site. 

Interface	Integration	and	Validation	
 

As it was mentioned, G-Plug-V6000 interface was developed to provide two-way 
communication with the main BMS system at the airport Nikola Tesla, i.e. the SCADA 
View6000 system. As such, G-Plug-V6000 was developed and validated at Institute Mihajlo 
Pupin (PUPIN) test-bed platform (before the actual deployment at NTA) for acquisition of 
different metering points including energy generation, thermal energy production and 
consumption, and meteorological data. 
 
G-Plug-V6000 was implemented as bundle-JAR file (based on OSGi platform) which should 
be deployed under the Energy Gateway (OpenMUC). For better insight into the data flow, 
Figure 4 represents simple schematics of G-Plug-View6000 depicting the communication and 
integration architecture deployed to acquire the designated metering points. As it can be 
noticed, at the gateway side, G-Plug-V6000 forwards all the acquired metering values 
towards the SOFIA system for further processing. At the same time, it communicates with the 
REST web service (via internet connection using HTTP / TCP/IP) residing at SOFIA server 
set at PUPIN premises which performs the acquisition of metering points from SCADA 
View6000 system supervising the PUPIN premises.  
 
SCADA View6000 system is responsible for supervision of metering points related to the PV 
plant and energy generation (total actual power generated by the plant), heating system, i.e. 
thermal energy production and consumption (mazut level/consumption, hot water 
temperature/flow, radiator and air temperature points) and meteorological parameters 
acquired by PUPIN local meteorological station (outside temperature, wind speed, solar 
irradiation). As it can be seen from Figure 4, designated RTL unit (ATLAS-MAX/RTL 
which is an advanced PLC system running on Real-Time Linux) at the field side of PUPIN 
campus is responsible for acquisition of thermal energy metering data using M-Bus 
communication protocol and communication with SCADA View6000 system. Additionally, 
corresponding OpenMUC Gateway channels/variables have been defined in order to support 
acquisition of indicated metering points.  
 



 

 
 

For retrieving the metering values stored by the SCADA View6000 system in real time, 
REST web service was set at designated SOFIA server. Through the corresponding SQL 
queries carrying the information about the specific channel/variable IDs, desired metering 
values were retrieved and forwarded to the G-Plug-V6000 bundle under the OpenMUC 
Energy Gateway framework. 
 
Finally, G-Plug-V6000 was implemented in a scalable and adaptable manner so it could be 
easily replicated and deployed within the NTA premises (beyond the target area of T2 
gateways), also having in mind that the same SCADA View6000 is deployed both at the 
airport and PUPIN premises. 
 

 

Figure 4. G-Plug-V6000 communication and integration architecture. 

Conclusion	
 
The main objective of this SOFIA technical solution was development of interface which 
supported the operation of SOFIA system components by delivering real-time energy 
consumption data from legacy SCADA View6000 system installed at the NTA airport. This 
was achieved through the means of G-Plug-V6000 component which offers acquired on-site 
data primarily towards energy optimization module which should further take control actions. 
Therefore, this interface was also responsible for accepting the control decisions, derived 
from the optimization components, and forwarding them back to the SCADA View6000 for 
execution via asset control signals. 
 
G-Plug-V6000 interface was developed in such a way to enable bridging between different 
protocols and technologies using the following approach: the data are extracted directly from 
SCADA View6000 real-time database and then offered for other SOFIA system components 
either directly (if the system is deployed locally) or through the means of web-service 
technology (REST services). 



Review of the technical solution 
Interface between system for 

supervision and control of airport and 
software module for optimization of 
energy generation and consumption 

 
Within this SOFIA technical solution, the Institute “Mihajlo Pupin” has 
developed and implemented an interface (so called G-Plug-V6000) for two-
way communication between SCADA View6000 system and SOFIA software 
module for optimization of energy generation and consumption within the 
airport infrastructure. SCADA View6000 system currently serves as the main 
building management system at Nikola Tesla airport integrating subsystems 
of automatic control such as power supply, escalators, fire protection, 
emergency lighting, etc.  
 
G-Plug-V6000 interface delivers the energy consumption data, such as 
electrical and thermal (in form of hot water) energy consumption, from the 
SCADA system to the SOFIA framework for further evaluation in terms of 
optimization of energy flows (both generation and consumption). For this 
purpose, Institute “Mihajlo Pupin” designed a web-service based system for 
flexible and secured delivery of monitored energy data by querying the 
SCADA View6000 database in real time. In addition, G-Plug-V6000 interface 
was envisioned to support execution of controls over the actuators, definition 
of target set-points to deploy the suggested energy consumption strategy. 
 
The Institute “Mihajlo Pupin” developed flexible and scalable interface 
between SCADA and SOFIA framework that could be easily extended to 
integrate future system upgrades, which is an important aspect of future 
energy management systems for multi-carrier infrastructures. 
 
Dr. Panayiotis Philimis  Dr. Eng Nikos Sakkas 
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