






headquarters will be connected this way through two distinct data flows.  

1)1) To develop a Teleconducting WAN network on Ethernet support we will use one port on each 
of the 7 Ethernet cards located in the transformation stations, except for South Sibiu station 
where 7 of the 8 ports of an Ethernet card will be used. The SWITCH in South Sibiu station 
meant to interconnect all the flows from this WAN will be as mentioned above at the a.1 point. 
For this network we will also need 8 layer 2 SWICTHES without management, one in every 
station (picture 3).
 
2)2) To develop a Special Arrangement WAN on Ethernet support, we will use one distinct port on 
each of the 7 Ethernet cards located in the transformation stations, while in the first subunit all 8 
ports of the Ethernet card will be used. The headquarters will connect to this network through a 
port on the existing card installed at the location.  The SWITCH in the first subunit meant to 
interconnect all the flows from this WAN will be as mentioned above at the a.2 point. For this 
network we will also need 6 layer 2 SWITCHES without management , one for each station. 
(picture3).

3)3) To develop an Administrative WAN network on Ethernet support we will use a distinct port for 
the stations 2,3,5,8 , 2 ports for the station 4 out of which one is allocated to the second subunit 
connection and two ports in the 6 station, out of which one is allocated to the subunit 3. For the 
first station we will use 9 Ethernet ports. LANs for the first subunit and for the first station will 
be directly connected through cabling the common building between the two locations. The 
headquarters will be connected to the WAN network through the existing 100 Mbps Ethernet 
connection on optical fiber. The central SWITCH located in the first station, where all the 12 flows 
areare heading will be a layer 3 type, with management and 24 ports, enabling a data flow IP control. 
For this network we will also need 9 layer 2 SWITCHES without management, one in each 
station (except the location 8, where 2 such switches will be needed) (picture 3).

3.2.2. Option 2: logical separation between the 3 network types 
 a) connecting on E1, n x E1 flows
 b) connecting on Ethernet flows 

a)  Connecting on E1, n x E1 flows
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Connecting networks on E1 flows through the logical separation method will be achieved by 
allocating a data flow of (n x E1) Mbps where n= {1, 2, 3, 4} and E1=2 Mbps from the SDH 
equipment, concentrated in a E1 to Ethernet flow converter, connected to a Layer 2 switch with 
24 management ports, capable of grouping computers in separate networks by creating the so 
called VLANs (Virtual Local Area Network). This is made through software, which gives it great 
flexibility considering that many of the stations are busy, so this means that certain computers can 
be moved from one place to another but they can keep the same VLAN, even if they change 
positions (picture 4)positions (picture 4).

 Connecting a network on E1 flows through the logical separation method involves the 
configuration of 3 distinct VLANs for each network: 
• VLAN1 for the network that includes computers which run the teleconducting applications.
• VLAN2 for the network that includes computers which bridge the link between metering 
equipments.
• VLAN3 for the network that includes computers which run , registery use e-mail, browsing 
applications.

These VLANs will be configured on one switch with management in each station. This would allow 
for an easy subsequent development of station networks, the number of free ports being more than 
sufficient. 

b)         Connecting networks through Ethernet cards.
ThisThis solution involves the installation of Ethernet cards with VLAN in the SDH OptiX 2500+ 
equipment which will be connected to a layer 2 switches with 24 ports and management, capable 
of grouping computers in separate networks through VLANs (picture 5).
Unlike the method presented above this one gives a major advantage by allocating a larger 
bandwidth on a certain port (n x 2 Mbps) where n= {1, 2,…, 48}, enabling a higher flexibility of 
the required bandwidth for each application. 

3.3 Solutions for centers connectivity.
3.3.13.3.1. Subunit 1      
 There are 2 methods of connecting the first subunit to the switched telephony network.
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a) – optical fiber connection with Mitel from the headquarters 
In order to develop this connection we can use a HUB with 16 digital telephones that the company 
already posesses. However the existing optical interfaces are Multi Mode, and the optical fiber 
installed between the headquarters and the first station is Single Mode. The change of optical 
interfaces will be needed. 

b) – direct connection to Philips exchange from the first center
TheThe Sopho Philips exchange from South Sibiu station has a card installed with 32 ports for digital 
phones. 16 ports are allocated for the first subunit.
No matter the chosen method, a “18xx” prefix is allocated to the first subunit. Scheduled dials for 
the switched telephony system are needed so that when calling at the first subunit from any 
Transelectrica location, one can dial the 18xx prefix plus the desired interior number.

3.3.2 Subunit 2
TheThe second subunit has a 1232 Panasonic digital exchange. The solution for integration in the  
switched telephone network involves connecting it to the Sopho exchange from the subunit 1 
using a E1 flow on the SDH transmission medium. Following purchases are required:
- a PRI card (DTU-PH with 2 M27C 4001 eproms, marked with the QSIG protocol) for the 
Sopho distant exchange 
- a PRI card (KX-TD 290 CE), for Panasonic digital exchange from the second unit..
AA “18xx” prefix is allocated to subunit 1. Scheduled dials for the switched telephony system are 
needed so that when calling to the second subunit from any  location of the company, one can dial 
the 18xx prefix plus the desired interior number. 
 Presently there is no connection (Radio or OF) between subunit 4 and subunit 2. This is the 
reason why we present 3 options for developing a connection between these two locations:
a) Microwave connection 
ThereThere is a TELETRANS study, written as a response to a request, regarding the connection 
between subunit 4 and subunit 2 through a radio relay. The solution involves the installation of two 
poles (H=20m) in the two locations and the needed telecom and power supply equipments:
- cabled ETSI closet, with power supply units of 1+1/48 Vcc;
- equipped subrack IDU, 1+1 redundant, 2E1 module, modem / muldex / power supply module, 
analog and digital traffic route cards, 75 ohms G-703 interface, EOW service channel, alarm unit 
card, controller card, handset;
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- ODU 23GHz unit, 1+1 redundant, flex antenna guide, installation kit;
- IDU-ODU coaxial cable;
- CC distribution board;
- 23GHz antenna with a 0,6m diameter.
TheThe connection scheme would be the following: the PRI card acquired at subunit 2 is connected 
through an E1 flow from the radio equipment. In subunit 2 the corresponding E1 flow is connected 
in the SDH OptiX2500+ equipment in a port scheduled to arrive in subunit1.  This is where the 
connection with the PRI card acquired is made.
The cost evaluation has taken into account the pillar that is being now built in subunit 4. 

3.3.3. Subunit 3 – microwave connection 
  At the third subunit the Panasonic TD500 telephone exchange has a PRI card. The connection 
with the Sopho Philips exchange from the first subunit requires the following: 
- a 2Mbps flow between the 2 locations;
- a PRI card (DTU-PH with 2 M27C 4001 eproms, marked with the QSIG protocol) for the 
Sopho distant exchange .
Telecom equipments installed through ON/OFF-Grid projects offer support for transmitting the 2 
Mbps flow between the 2 locations.
TheThe connection scheme would be the following: ISDN PRI plate from subunit 3 is connected to 
the 2nd E1 flow from the Radio Alcatel 9400 equipment. In subunit 6, the corresponding E1 flow 
is connected to the SDH OptiX2500+ equipment through a port scheduled to arrive in the first 
subunit. Here the SDH port connects to the PRI card plate (DTU-PH) from the Sopho Philips 
exchange.
AA “18xx” prefix is allocated to subunit 3. Scheduled dials for the switched telephony system are 
needed so that when calling to subunit 3 from any location of the company, one can dial the 18xx 
prefix plus the desired interior number.
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3.4. Logical diagrams and interconnection schemes proposed 
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5. Conclusions and recommendations 
5.1. Solutions for stations connectivity 
Since there is not only one method for implementing the  requirements of the company, 
recommendations regarding the optimal cost/performance ratio will be detailed based on the 
specifics of each method presented. 
For the option of connecting by physical separation on E1 flows we can conclude that: 
-- it provides good security for data transmitted in the Teleconducting network
- a bandwidth of at least 2 Mbps for each of the 3 networks is guaranteed 
- bandwidth of each data flow can vary between 2Mbps an 8 Mbps as required
- in case of equipment dysfunctions in a network the other ones are not affected 
- the solution offers a fair damage tolerance through the SDH equipment redundancy
- low cost compared to the similar Ethernet card option

For the option of connecting by physical separation using Ethernet cards we can conclude that:
-- there is optimal use of bandwidth ensured by the SDH network
- it can provide a bandwidth of up to 96 Mbps more than the previous option 
- bandwidth allocation can be scheduled for each port on the Ethernet card
- higher cost compared to the similar E1 flow converter option

For the option of connecting by logical separation on E1 flows we can draw the following 
conclusions: 
- simplified cabling and installing works as opposed to the physical separation options
-- decreased number of equipments
- by using VLANs an eventual expansion on more networks than the ones presented in this study 
can be easily implemented 
- using equipments with management offers a better control of the available resources
- reduced cost compared to all the other options presented

For the option of connecting by logical separation using Ethernet cards we can conclude that:
- there is optimal use of bandwidth ensured by the SDH network
-- simplified cabling and installing works compared to to the physical separation options
- decreased number of equipments
- using equipments with management offers a better control of the available resources
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Considering the observations presented above and from a strictly technical point of view, we 
recommend connecting the stations by physical separation using Ethernet cards. Due to the 
increased cost of implementing this methode and taking into account the fact that these cards 
cannot be purchased on time, we propose the implementation of the solution for station 
connection using E1 flow converters with logical separation, also considering that this is the 
lowest cost option. 
Note:
AA connecting solution that requires the use of Ethernet/OF media converters, operating on 
dedicated fibers was not presented in this study given the fact that from our point of view this is 
not a correct technical and economical solution and it does not address the interests of  the 
company, presenting several major disadvantages:
-- inefficient use of the optical fiber resources – optical fibers are a strategic resource with a huge 
commercial potential, and allocating an OF pair dedicated to a transmission capacity of maximum 
100 Mbps compared to SDH which tolerates 2000 Mbps or DWDM which tolerates 4000 Mbps 
is totally inefficient, lowering any economical advantages that can be obtained. 
-  it does not benefit from the redundancy offered by the SDH system, this having serious 
implications on the availability of critical Branch applications/services
-- using this connection method we cannot develop“star” type architecture due to the existing 
optical fiber backbone. This infrastructure supports only a “chain” type network. For this reason 
the chain interruption would affect all locations after the dysfunctional point. For example, if the 
OF between subunit 1 and subunit 3 is interrupted the subunits 3,4,5,8 no longer have access to 
the company’s WAN. Teleconducting services, Internet, E-mail, E-Stations, RCM, GIS, etc will no 
longer function. 
--  Ethernet/OF converters are use to interconnect metropolitan LANs, with relatively small 
distances between the OF routes. We have not found converters that can cover a distance over 120 
km. Between subunit 1 and subunit 6 there are 145 km of OF, so this location cannot be connected 
using this method. 

5.2 Solutions for subunit 2 
NoNo matter the connection method between subunit 2 and subunit 4, the solution to connect the 
Panasonic exchange to the Sopho from subunit 1 is the same. The purchase of a PRI card for 
every location is required. 
We follow the connection method for the subunits at RSC company, where all the Philips (RSU) 
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exchanges are installed in the stations belonging to the company.

5.3 Solutions for subunit 3
Connecting the Panasonic TD 500 exchange from  subunit 3 with the Sopho exchange from 
subunit 1 requires the following:
- Purchasing a PRI card for Sopho
- enabling 2Mbps link over SDH between the two locations
WWe follow the connection method for the subunits RSC company, where all the Philips (RSU) 
exchanges are installed in the stations belonging to the company.

5.4 Solutions for subunit 1
option a) - installing the HUB connected to PABX MITEL requires the following: 
- allocating 2 optical fibers from the OF cable installed between the  headquarters and subunit 1
- changing optical interfaces for the card installed in MITEL and the HUB (approximate cost 
3000 Euro)
-- scheduling the switched telephony system 
option b) – allocating 16 digital telephones from Sopho installed in subunit 1 requires the 
following:
- making telephone connections between switches 
- scheduling the switched telephony system 
WWe recommend option b) that does not require extra expenses and moreover, follows the 
connection method of subunits at RSC company, where all the Philips (RSU) exchanges are 
installed in the stations belonging to the company.
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