  TELECOMMUNICATIONS  TRAINING AND 

                 EXPERIENCE  REPORT

                       ( June 1995 to current )

By Dingwa Martin

(Value Added Services Telecommunications Technician)

INTRODUCTION

This document is made up of three parts  :-

PART A

Outlines the courses I attended at the ZPTC College.

PART B

Outlines the practical training phase.

PART C

Outlines the post training experience at ZPTC and ECONET.

PART A

THE ACADEMIC COURSES

 The academic courses offered by PTC College are very important because they equip the trainee technicians with enough knowledge to understand :-

-  The applications of the fundamental principles of the telecommunications engineering.

-  The hierarchical structure of the telecommunications network  - International switching,   

    National trunk switching centres, and the local switching centres and the International,  

    National and Local transmission structures.
-   The type of telecommunications equipment and systems in the networks.
· The operation of the telecommunications equipment - Data, Telex, Switching,  

      Transmission, Customer apparatus, Cables and terminating equipment.
The following is a list of the training elements offered by the PTC College  :-

-   Basic electricity.

-   Electronics.
-    Circuitry analysis.
-    Microelectronics.
-    Introduction to switching.
-    Introduction to transmission.
-    Introduction to external plant.
-    Introduction to telegraph and data.
All of these elements were supported by their respective laboratory experiments. These elements were compulsory to every trainee technician before specialising on one of the four disciplines - Switching, Telegraph and data, Transmission or External plant.

After attending all these courses I then went on to specialise in switching. During the course we did an intensive theory on switching especially Strowger switch, which is an electromechanical switch. The course also encompasses Electronic Part Line (EPL) system. In an EPL system a maximum of 10 customer can share a single pair of a physical telephone copper line. In the same course I was also made to appreciate stored program control switching system, a FETEX-150 (a Fujistu Japan Product) system in particular. In essence, in a digital network analogue voice signals of the subscribers are converted to digital signals in subscriber line circuit (SLC) and are sent to the central processing unit (CPU) where they are switched. The switched digital signals are then passed to the SLC and converted from digital to analogue signals. I also become appreciative of the advantages of digital switches over the analogue ones ( Strowger or the Siemens exchanges). Analogue switches employ space division switching in which a separate physical path is provided for each call and held continuously for the exclusive use of that call for its duration. While digital switches employ time division switching in which each call is provided with a path only during allocated time slot in a continuous cycle. Each switching element or cross-point is shared by several simultaneous calls, each occupying a single time slot, in which a sample of the speech is transmitted. Hence digital switches have greater capacity and more efficient than the analogue ones.

PART B

PRACTICAL TRAINING PHASE

I was attached to the following stations 

-    Beitbridge Strowger exchange.

-    West Nicholson Strawger exchange.
Beitbridge Strowger Exchange
Beitbridge exchange is a local exchange and it has 1200 lines and is connected to Masvingo tall switch. It offers the following facilities -:

-    Telex services (TDM 4601).
-    Direct exchange lines (DELs).
-    Leased circuits.
-    Public call offices (PCO’s / payphones).
-    Card phones.
-     International and national trunk booking access.
-    Time inquiry.
-     Directory inquiry.
-     Multi - access radio system (MARS).
During my attachment, I was actively involved in the maintenance and routine testing of Switching, External plant and transmission equipment.

Duties involved :-

· Faulting of switching, transmission and external plant equipment, which includes 

      switches, subscriber trunk dialling logic cards, relay systems, metering systems.

-    Routine testing of the equipment and the network.
-    Maintenance of the telecommunications equipment available at this exchange.
-    Repair of switches, relay systems and metering systems.
-    Routing checking the metering systems.
-    Writing of monthly returns (reports).
-    Routine cleaning of all the telecommunications equipment.
· Installation of subscriber apparatus which includes fax machines, telex machines, public call offices (PCO’s), and telephones.
Beitbridge under went an upgrade from 800 lines to 1200 lines exchange during my attachment, so I had a chance to work with the technicians who were upgrading the switch. We did the inter-connections between the switching equipment. I also participated in the commissioning of the cable plant network.

I successively installed several customers during my attachment. I learnt that particular attention must be given when installing telex machines. This is so because there are two types of the machines, one which uses DC circuit needs to have one of its legs to be connected to earth and the one which uses VF circuit, it use tones so it must not be earthed. After installation, the machine was then tested by calling a remote test tape. In this case the tape was at GENTEX in Bulawayo. So by dialling 33156 and when answered typing SSSSKLKL, the system will read from the test tape and print results of the test.

I had much exposure to the PCO’s. I gained experience in the maintenance and installation of the AY6 GNT pay-phone type. I did the running of the service routines of the pay-phone. The purpose of these routines is to enable technicians to test the installed or repaired pay-phones in a simple and reliable way. The result of the routines tells the technician whether the pay-phone is in good working condition or needs further repair.

A repaired or newly installed pay-phone also needs to be correctly configured. I had a chance to configure several pay-phones. These configuration routines include pay-phone ID number, service centre number, charge rates, report set-up, internal clock, alarm time, metering zone and the communications set-up. It was brought to my attention that pay-phones are equipped with a fault reporting system which automatically sends faults and status reports to the Pay-phone Management System. Faults and status they report includes broken line (Dis), short circuits, cash box compartment open, pay-phone open and cash box full.

Though my exposure to transmission systems, I was drawn to appreciate the fact that telephone pair lines can be gained by using the nearest physical customer line (i.e. the bearer). We did maintenance work on the embracom system 1+8 and SOR 18 system. We also tested and synchronised the radio system between Beitbridge and Masvingo, which was an Italtel system. The system uses 3825Hz out of band signalling. The signalling feed-in devices can adapt the three signalling systems :-

-     Pulsing.

-     Semi-continuous systems associated with pulsing signalling.
-     Semi-continuous systems associated with multi-frequency signalling.
The system uses the tone for idle signalling.

COMMENT

I gained a lot of experience at Beitbridge exchange. The attachment was so informative and the personnel so encouraging and supportive. They exposed me to every discipline available at the station even though I was supposed to specialise in switching. Its different at some other stations where technicians work only in their specialities, it was fortunate for me to train Beitbridge. 

WEST NICHOLSON 

West Nicholson is a very small exchange. It has only 400 direct exchange lines (DELs) and 15 electronic part lines (EPLs). I was attached at this station specifically to gain experience on EPL system. EPL uses a single exchange card and ten subscriber cards, one at each subscriber’s premises per one EPL line. At this station, I learnt that it is possible to transmit EPL signals over a carrier system like SOR 8 or SOR10 to serve customer who are far away where an audio EPL can not serve. I gained experience on installation and maintenance of EPLs. I did routine line testing for line losses by testing the resistance of both legs of an EPL line. I also learnt that even though the subscriber card has lighting protection circuit on the card, the cards were continually struck by lighting. So, a further protection in the form of a triple path gas arraster was put just before the line is terminated on the subscriber’s apparatus. It was brought to my attention that the subscriber circuit is powered by 9v battery, and the batteries must be changed every three months or when necessary, usually when attending to faults and found out that the voltage is below 8v even if the circuit was in good working condition.

PART C

ZPTC’s RESEARCH AND DEVELOPMENT LABORATORY

After my training I was deployed at PTC Research and Development Laboratory (R & D lab) at PTC Msasa Manufacturing Factory. 

Structure of the R & D lab was as follows:
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The factory had the following sections :-

-    Research and development laboratory (Dev. Lab).

-    Drawing office (DO).

-    Mechanical - shop.

-    Electronic repair (ERS).

-    Telephone repair A&B (TP).

-    Electronic production  A, B & C (EPA, EPB & EPC).

-    Paint-shop.

-    Coil winding.

-    Test section.

The ZPTC Msasa is involved in the Design, refurbishment, test, repair and manufacturing of some of the Corporation’s equipment. I was attached to each of the above department for orientation before I moved to the Dev. Lab.

Drawing Office is involved mainly in the drawing of circuit diagrams of the designs         

emanating from the Dev. Lab.

Mach-shop manufacture rack frames, posting boxes, DP boxes, Cabinets, PCO accessories, EPL boxes and shelves, and MDFs.

ERS repairs PCBs such as Subscriber Trunk Dialling cards, SAM 11 cards, LCT and EPL cards.

TP section repairs telephone handsets, ringers, manual switchboards and line jack units.

Test section is responsible for testing and quality checking of all the equipment manufactured at the factory.

Coil winding section winds transformers, relay coils and wire wound resistors and manufacture PCBs.

EP A, B & C assembles the PCBs from the coil winding section.

The main purpose of the job was :-

-    Researching on implementation of telecommunications subsystems/models.

· Carrying out Computer Assisted Simulations (CAS) on experimental/research models 

      (package - Spice 2G.6).

· Developing printed circuit boards (PCBs) for the prototypes using Computer Aided  

      Designing (CAD) techniques (package - Tango 1 & 2).

· Physical testing experimental models/modules/subsystems by breadboading , 

      Veroboarding and prototyping.

· Carrying out in-house tests of experimental models and field tests for the Research 

       and Design prototypes.

-     Production of test and manufacturing procedures.

· Assisting Production Staff on Computer Aided Manufacturing (CAM) techniques 

      (package - Bungard).

· To investigate measures model/module problems and troubleshoot the faulty 

       model/module.

· Carrying out field investigations on networking and interfacing problems by making 

       appropriate measurements and analysis.

· Assisting in training the Production, Test, Installation and Operations Staff on new  

       product functions, internetworking and research findings.

· Assisting in Factory, Operations, Switching and Transmission departments on systems 

      parameter evaluation by evaluating components offered by suppliers, system    

      internetworking and interfacing.

I gained quite a lot of experience at the factory. I worked on three major projects namely Cable Alarm system, Solar Panel Protection system and Digital to Party Line Interface. The cable alarm system was developed in order to try and stop cable vandalism and thefts. Any manhole opening or cutting of cable is detected and the exact position of the manhole or the location of the cable cut is shown on a true map of the area being monitored. The system reduces reaction time. I designed the main PCBs for the cable alarm system using the CAD techniques, manufacture and assemble them. I also did the lab tests of the system. This process marginally improves my on Designing, Manufacturing, assembling and testing of PCBs and I appreciated how to work with Tango 2(CAD), Spice 2g.6 (CAS) and Bungard (CAM). We did lab tests of the prototype and the system worked to our expectations. The procedure also involves production of positive and negative films for PCB manufacturing. The solar pane protection system is used to

-     Protect ZPTC’s remote stations, equipment, repeaters and solar panels. 

-     Controlling livestock by electrifying the paddock fencing.

-     Keep dogs and people off lawn.

The system consists of a sensor decoder, keypad, energiser and is powered by a solar panel and a 12v battery. A high voltage is produced in the energiser and lead to the fence wires. This voltage ( 5Kv - 10Kv depending on energiser power) is in pulse form. As a result, although the contact with the live wire is extremely painful, this system ensures that the fence is completely safe - no permanent harm can be caused and power drawn from the supply is minimal. The high voltage is switched off by use of a key and punching in a correct key-code. I wrote circuit description and faulting procedure for the solar panel protection system. We installed one system at Bondamakara in Mutoko for prototype field tests and we were successful. Hence I acquired experience on documentation and field tests. DPL is an interface between a digital exchange and EPL. I also went to Gweru Local exchange to assist installation personnel on DPL interface. This system at Gweru interfaces EPL on SOR 10 to an Eriscon switch.  SOR 10 is a carrier system. Hence I gained experience on installation and field tests on the DPL. 

At times I was required to research on Internet, say on specifications on telecommunications equipment, components, data sheets of electronic components, documentation and some other technical information. So I got much experience on Internet browers such as Ms Internet explorer 3.0 and Netscape Communicator 4.72. I faced problems in printing downloaded information if say the data contains unnecessary pictures or the text is white and the background black. So I had to read Hyper  Text Markup Language (HTML) such that I can edit downloaded source files to suit my needs. Hence, I am conversant with HTML. Some of the projects at Dev. Lab were program controlled and I was required to have knowledge of programming languages such as C, Qbasic, C++ and Visual basic6.0 of which I already have an appreciation on. I also improved on my computer skills. (packages include Win 95, Ms word, Word perfect 6.0).

COMMENT

The corporation’s personnel were so helpful and so encouraging. They made my training and working experience easy and enjoyable. I gained and a lot of information and technology skill.

ECONET
I joined Econet in May 2000. Soon after joining the organisation I was went for two orientation courses, one in London and another one in Isreal.

COMVERSE TRAINING CENTER (LONDON).

COURSE TITLE   ---- Voice Mail System

PERIOD                ---- 10/04/2000 to 14/04/2000 

Comverse Networking Systems is a supplier of Value Added Services (VAS) over the mobile networks platform called Trilogue Infinity (Inf) which is used by Econet. Their platforms supports a number of services namely voice mail, prepaid and short messaging services.

During the orientation I appreciated a lot on mobile networks. I was made to understand that with a GSM network and the Trilogue Infinity (Inf) platform you can have almost every service a telecommunications network can offer. I was told more about the voice mail system and the services it offers which includes call answering, mailboxes, message notification, voice messaging (mailbox to mailbox), virtual phone, fax overflow (never-busy fax), virtual fax, outbound call completion (message delivery), personal operator and interactive voice response (IVR) services. I was taught the voice mail system’s overview, its hardware and software structures. I appreciated the VMS administrator interface and how to access the system. I had hands-on practice on basic subscriber administration and provisioning and the system administration. I was taught the procedures for the system’s preventative and corrective maintenance.

COMVERSE CUSTOMER SUPPORT CENTRE (TEL-AVIV)
COURSE TITLE  ---  Prepaid Services.

PERIOD         
      ---  16/04/2000 to 20/04/2000.

Prepaid is one of the services offered by the Trilogue Infinity platform. This is a system where the subscribers pay in advance by means of recharge cards. I learnt about the system’s hardware and software structure and I had an appreciation on how the system is configured (both hardware and software) for it to work as a prepaid system. I also had the hands-on practice on both subscriber and system  administration and provisioning. I learnt the preventative and corrective maintenance of the system. I also appreciated the trobleshooting procedures.

After the orientation courses I was attached at the Econet call centre for one week. The call centre constitutes one of the prepaid services PC-admin terminal. From this terminal a host of prepaid subscriber provisioning and administration can be done. I had an experience on subscriber administration and provisioning.

My duties are as follows :-  

· Manage the value added service (VAS) database.

· Carry out preventative and corrective maintenance programmes on the VAS network.

· Carry out fault diagnostics on the VAS network.

· Analyses alarms and log details to establish fault trends and develop preventative measures.

· Configure connections between any and all VAS network from work schedules.

· Configure connections between the VAS and mobile networks.

· Update and backup the VAS databases on a regular basis.

· Maintain and update records, system drawings, station files, route schematics of the VAS network.

· Assist during analysis of network problems.

· Assist the planning section, when required to do so, in the installation, testing and commissioning of the VAS system.

· Assist the call centre personnel.

The structure of the VAS section is as follows :-

          Superior level 2


      



















                     Superior level 1
















Job holder

CONCLUSION

I gained a lot of skills and information during training and work experience. I had wonderful tutors and core workers. My information and technology skills and knowledge marginally improved since I joined Econet (Ptv) Ltd. I hope and wish to gain much skills and knowledge during my stay at Econet.
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