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Introduction

Kultura state-owned television and radio broadcasting company is a part of the Russian National State-Owned Television and Radio Broadcasting Company (VGTRK). 

VGTRK considers the preservation and popularisation of the richest cultural heritage and traditions, the promotion of socially significant cultural, educational and enlightening projects and events aimed at enhancing national self-awareness, fostering morals, improving the prestige of Russia in the world cultural community to be the top priorities in the company’s development. 

The company is trying to draw the attention of broad public to the creative work of specialists in science, culture, arts and to assessing the results of their activities, as well as to establish conditions for an efficient dialogue between the figures of culture, science, arts and society. 

According to its Charter, UNESCO should assist free propagation of ideas by word and graphics and considers “knowledge preservation, augmentation and propagation” by “preserving and protecting” the fixed knowledge of humankind to be one of its priorities. Consequently, we have similar tasks and, as it seems to me, it is not a coincidence that I was invited to speak at this conference as a representative of Kultura GTRK. 

The subject of my report initially was “On Kultura Television Channel Infrastructure Development”, but taking into account the fact that Radio Kultura was also launched last year, I would like to dwell on all lines of our company’s business. 

Background

GTRK Kultura was established in 2001 as a result of a merger of Kultura National Television Channel, a television channel proper which was established and started broadcasting in 1997, and GDRZ (the National Radio Broadcasting and Sound Recording House), one of Gosteleradio’s oldest companies. 

By the time of the restructuring Kultura television channel had no premises, process or broadcasting facilities of its own, while there was no demand for the process capacity of GDRZ in the late years after the perestroyka. The sound recording house with its unique studios, which were in need of renovation, a big number of obsolete radio broadcasting studios and editing control rooms scaled down its operations significantly and leased premises out. 

To address the aforementioned tasks, the staff of our company developed a plan and established the amounts of funding required for the development of the technological framework for the television channel, the radio station and for resuming sound recording operations. 

In fact, at present government funding also accounts for just 50% of our company’s total budget in current operations. The rest of the funding is generated by VGTRK’s commercial operations. 

Technology Framework
Television

A television process facility started operations in the building at Malaya Nikitskaya as early as in the late 2002. The facility included:

1. A five-channel development station (incl. a control room for 5+1 automated programme delivery, a computer room and media support control room). The centre is intended for the development and automated broadcasting of the main channel programme signals with four additional channels and one backup channel. Both just leading duplicates and the channels, which are fully independent in terms of their content, can be developed as additional channels. The broadcasting facility is a fully integrated system comprising a media support unit with workplaces for completed schedule production and adjustment with subsequent uploading of the materials to be released into the air to the server. The programme development and delivery unit is equipped with workplaces for programme staff which allow to deliver programmes with the possibility of changing and adjusting executable schedules promptly, as well as with engineer and system administrator workplaces intended for continuous monitoring of hardware and software status. The backup system supporting broadcasting reliability is designed so that the failure of any equipment component or signal communication channel does not result in broadcasting interruption. If this still happens, broadcasting will continue with the use of standard backup elements or bypass switching and signalling channels. Such a design supports operation with no single point of failure or, in other words, 100% protection from any single failure is supported. 

The broadcasting station is based on Harris Automation solutions, which have good operating record in the recent years (both in Russia and in the world). The LOUTH automation system used in the station is intended for:

· converting pre-defined programme schedules into play lists for the air;

· managing the material treatment processes intended for uploading into the video server;

· the control of all sources of video and sound signals in the course of current schedule execution with current status monitoring required for playing back materials in the air with the possibility of editing and quick interference into the executed schedules;

· continuous status monitoring of the hardware and software controlled by the system while keeping the log books of all executed events, including the so-called As run log intended for subsequent monitoring of materials flow into the air with the possibility of importing reports into the corporate management system;

· automatic backup of the data required for system operation. 

SeaChange video server was installed in the system (for the first time in Russia). The video server uses the unique media cluster (RAID-2) technology patented by the company which allows to achieve the maximum possible data storage backup and reliability. The server storage size is 1.7 terabyte. The maximum possible amount of the stored information is 1.5 terabyte which makes approximately 200 hours of video information. The use of such a video server has allowed not to install a second backup server for the mirroring of materials as per regular expensive practice, and allowed not only to significant reduce costs but also to use more delicate engineering solutions without affecting the operation reliability of the system as a whole. 

Venus2001 switch by Thomson with the field size of 96х64 and the possibility of subsequent extension to 96х96 is used as the central matrix; this fully covers the required capacity for switching internal and external lines with regard to the subsequent development of the facility. 

The highly reliable and well-proven Snell & Willcox line of devices integrated under a single control system under the title of Roll Call is chosen for signal processing, amplification and distribution. This system enables remote configuration of the required channel elements, to promptly carry out control of a device parameters, to continuously monitor the current status of systems and carry out diagnostics keeping the electronic logs where all events are recorded. 

2. Master control room. Includes equipment for finished programme delivery to the broadcasting earth station, microwave lines and the Moscow transmitter 33TVK (33 TV channel), the management of external incoming/outgoing lines between the system of GTRK Kultura, VGTRK and Long-distance Communication Primary Control Centre (ГЦУ МС), as well as support of internal switching and connections required for the hardware system. 

The master control room is intended for the integration of all the process units, which form part of the GTRK Kultura’s system (broadcast studios, suites, tape-recording facilities, computer graphics room, sound recording room, etc.). The master control room is integrated and covers the needs of both the television segment and radio broadcasting and sound-recording segments of the system. The master control room contains equipment for the transmission and reception of external signals with the use of fibre-optical communication lines. Accordingly, fibre-optical communication lines are also laid in the main and backup channels to ensure broadcasting reliability. 

3. Preliminary editorial and technical control rooms. Preview control rooms to provide for the possibility of making editorial scripts for video tape footage are commissioned in order to increase the operating efficiency of editing control rooms. 

100% incoming product quality control has been introduced at GTRK Kultura which includes the quality control of internally generated product for which quality control rooms are available. 

3. Broadcast studio unit No. 7 comprising a 100-m2 studio, production control room, sound control room and technical control room. The studio unit is intended for news block generation and delivery. 

4. Broadcast studio unit No. 8 comprising a 140 m2 studio, production control room, sound control room and technical control room. The studio unit is intended for recording small forms of cycle programmes. 

To cut operating costs, the channels of broadcast studio units No. 7 and No. 8 are made uniform as much as possible. Broadcast studio units No. 7 and No. 8 are equipped with BVP -E10PH video cameras (four cameras in each broadcast studio unit) with Canon J16axBIRSD and J11AX4.5BIRSD lenses and Vinten supports. Well-known video mixers DD35-2S, character generator Deko 2000, audio mixing consoles Diamond AV20 (LAWO), Sony camcorders of SP and IMX formats, Snell & Willcox peripherals, Sennheiser microphone sets and other standard equipment is installed at both broadcast studio units. 

5. Broadcaster sets. The information service of GTRK Kultura keeps on using 6 analogue sets in the Betacam SP format; 5 sets of the MSW-900P sets of the IMX format with lenses Canon J16ax8BIRSD and J11AX4.5BIRSD are intended for cycle programme production. It is natural that all broadcaster sets include the required sound (Shure FP33 mixers, Sennheiser microphones) and light (Dedolight and Lowell devices) equipment.

6. Non-linear editing control room. All 9 non-linear editing rooms use well-proven AVID solutions for unification purposes also. Subsequently all control rooms are planned to be integrated within a high speed network and to operate with a single disk memory array which will allow to cut the material downloading time and to easily control the operations performed. 
7. Phonogram suites. The system has two phonogram suites equipped with ProTools workstations, mixing boards with 24 channels, free panning of each channel and an automated mixing system, a controls status and position save and recovery system, an individual dynamic processing system with the possibility of selecting the signal from each input line. Each phonogram suite has a range of devices for sound recording and playback in various formats such as CD, DAT, MD, etc. 

8. The computer graphics room is intended for creating the graphical design elements of both particular programmes (headings, spacings, special effects) and interprogramme channel space. The hardware (IBM Intellistation, Apple M8361ZH, etc.) and software (Adobe After effects, Adobe PhotoShop, Carrara Studio, Apple Final Cut Pro) installed in the computer graphics room allows to create both two- and three-dimensional graphical elements up to fully animated videos. Six graphical stations, which form part of the computer graphics room, are integrated within a high speed network for quick file exchange and access to shared materials. The computer graphics room is equipped with the corresponding tools for signal input-output in various formats and recording and playback process control with the use of standard protocols. 

9. A video library for 50,000 stock-keeping units. The video library includes: storage, feed, archivation and degaussing control rooms. Winsted extendable shelves designed for various Betacam cassettes are used as the base storage elements. 
10. A mobile television unit is intended for shooting medium-sized and big format television programmes (shows, concerts, festivals, etc.) both in the recording and live air mode. The mobile television unit is mounted on IVECO EuroStar LD206 truck chassis. The mobile television unit is equipped with 6 (with the possibility of extension to 9) Sony BVP-950P/U cameras with standard monitoring, control and display features, as well as with Philips DD 35-2-BM 32-input video mixer. The mobile television unit has four Sony MSW-M2000P camcorders as standard equipment with the possibility of connecting two more camcorders. Plasma panels with connection to the easily configurable of Miranda Kaleido virtual videowall and traditional monitors Sony PVM are installed in the production control cubicle. 5.1 monitoring system comprising five Genelec 1030a and subwoofer 1092 are located in a separate sound area. Separate provisions are made for two Yamaha MSP 5 active monitors for stereo monitoring. Amek Media 51 MF mixing panel, the only analogue equipment, allows to operate in various surround formats: from four to six channel formats. It has 44 channels (88 inputs), 8 sends, 4 stereo returns, as well as Supertrue automation system. Recording is made to a 24 track Tascam MX2424 disk recorder with a removable hard drive. An eight track DTRS recorder Tascam DA-98HR and DAT Sony PCM R500 are also available. The installed uninterrupted power supply unit is capable of support the operation of the key mobile television unit components for 10 to 15 minutes that is particularly necessary for live broadcasting. 

The key operations performed for commissioning the system included:

· Making scope of works and design documentation with the subsequent execution of contract construction works by contractors to make the premises ready for process equipment installation. 

· Writing design documentation and subsequent replacement of engineering support systems (ventilation, air conditioning, access and security system, fire alarm and fire extinguishing systems) in production and office premises planned for the accommodation of process equipment and staff. 

· Writing design documentation for converting the air centre power supply plan to dual feed power supply with the installation of an uninterrupted power supply unit to support live operation even in the case of loss of supply in both feed lines. 

· Making scope of works for all process units (studios, control rooms, etc.).

· Arranging a public tender for system integrator companies and making a contract for turnkey delivery and installation of the television hardware system after the tender. 

· Staff training. 

Due to the completion of the aforementioned work and, as a consequence, the commissioning of the first stage of GTRK Kultura’s process facilities, transition to own production of programmes in the digital format was made in September 2002, and the broadcasting station started generating and delivering the television signal into the air:

· In the analogue format for broadcasting to Moscow and Moscow Oblast with the use of the transmitter mounted on the Ostankino television tower and operating in the 33TVK (33 TV channel) band. Due to the efforts of RTRS staff the old transmitter that was past its service life was replaced in late 2004 with a new TECHNOSYSTEM (Italy) 20/2 STU-42 transmitter with cascading backup (two generators and automatically switchable output cascades). The transmitter power is 20 kW. The guaranteed coverage of the transmitter is 85 km, the signal is effectively received at the distances of 110 km away in some directions. The number of prospective TV viewers is the whole population of Moscow of 10.4 million people and 92.2% of Moscow Oblast of 6.1 million people. 

· In the digital format (MPEG-2) for the delivery of Kultura programme to regional transmitting centres via satellite communication channels: Express-AM1 in the C band for the European part of Russia, Yamal-200 satellite in the C band for the Urals, Siberia and the Far East territory, W4 satellite in the Q band for NTV+. Culture television programmes are broadcast in the time zone broadcasting mode: +7 hours, +4 hours, +2 hours and 0 (for the European audience of Russia). 

Radio Broadcasting

One of the tasks set for newly established GTRK Kultura was establishing Kultura radio station. The decision was taken in 2002 to establish a radio station with a new broadcasting format, which should be different from the currently available broadcasting formats. 

The radio station concept assumes that “The demand for Kultura Radio Station and its competitiveness will be high if it positions itself not as a storage or depository of cultural values in which they are kept, preserved and wait for the bad times for culture to be over, but as the tool generating a rich cultural environment, a cultural policy tool very sensitive to quick changes in all fields of culture on the one side and the tool generating the cultural priorities of different groups of the population on the other side”. 

The programme content should include:

· Arts programmes. 

· Musical programmes.

· Arranging round tables with the programme guests invited to the broadcasting studio. 

· Live musical and arts broadcasts. 

· Programmes announcing cultural events in the capital. 

· New releases every 15 minutes. 

Taking into account the new radio station’s concept and the fact that the sound quality should be a critical factor, GTRK Kultura’s technical specialists faced the complex task of building an up-to-date automated control room and studio system for Kultura Radio Station intended for radio broadcasting programme development, generation and release. 

The technical specifications were written in the autumn of 2002 and a public tender was arranged for project implementation. The tender results were summarised in the late 2002 at the GTRK Kultura Technical Board meeting, and the contractors for Kultura Radio Station control room and studio system project development and implementation were established. 

In the spring of 2003 project activities were completed for all components of the radio station control room and studio system development project and renovation, construction and engineering were started. The operations were complicated by the fact that about ten radio stations operating round the clock were located at the building at 25 Pyatnitskaya Street and their operations could not be interrupted for even a minute. And, certainly, the operations of several contractors each of whom installed a system of its own, had to be coordinated, and everything was to operate as a single system finally. The good old practice of weekly progress meetings had to be introduced to address current issues and plan operations for the week. The radio station control room and studio system was completed in September, 2003. 

What are Kultura Radio Station control room and studio system and what key principles underlie it?

The control room and studio system consists of:

1. Broadcast studio unit 1
Control room ASB1~ S = 23,4 m2

The broadcast studio unit sound channel equipment supports high quality sound recording, phonogram editing, development and release of radio broadcasting programmes in accordance with Recommendation ITU-R BS. 646-1 (1992)1 и EBU R84-19962.

Booth ASB 1 ~ S = 16,5 m2
The use of AKG C4500B-BC studio microphones with a big diaphragm allowed to ensure brilliant conveyance of all tinges of both men’s and women’s voices. 
2. Broadcast studio unit 2 

Air control room ~ S = 23,5 m2
The sound equipment of the broadcast studio unit is integrated within a single system with the use of RM4200D digital modular mixer panels by DHD and AES/EBU 48kHz/24bit interface. 

Digital sound stations based on DELL personal computers with RME sound cards and DIGITON software are used for performing all sound recording, processing and transmission operations. 

“Broadcaster and guest studio” ~ S = 16,5 m2

The studio and control room acoustic treatment is made in accordance with European Television and Radio Broadcasting Union Recommendations  (EBU Tech. 3276, 1998). The acoustic treatment design was made jointly by the staff of GTRK Kultura acoustic laboratory and I.S.P.A. Engineering Private Joint Stock Company. 

3. Information studio

Information studio

Internal communications and live air status protection comply with international requirements demanded of radio broadcasting equipment. 

4. Technical control and server rooms.
Technical Control Room

The control room and studio system process equipment also includes:

· TELOS automatic air archivation system;

· Wharton clock station with a GPS unit for synchronising the studio clock of the system and the internal clock of the domain controller server;

· DBMAX multiple band dynamic processor by TC-Electronic;

· Clear-Com service communication system.
Automated Broadcasting Server Room

The software which forms part of the automated radio broadcasting system as a fully-functional radio broadcasting company belongs to professional equipment class where the main feature is high reliability and supports uninterrupted operation of the system on a round the clock basis with high performance. 

Kultura radio programme is broadcast with the use of a transmitter operating in the 91.6 MHz FM band in the case of broadcasting to Moscow and Moscow Oblast and via satellite digital communication channels in the case of broadcasting to the territory of Russia (round-the-clock broadcasting in the Moscow time mode). 

Kultura radio programme stereo signal is included into the digital channel of Kultura television programme (Express AM1 satellite) and Shkolnik-TV television programme (Yamal 200 satellite), the second stereo pair (third and fourth sound).

Audience

Kultura Television Channel

As at the second quarter of 2002, the prospective audience of Kultura television channel reached 47.6 million television viewers. 

In accordance with the order of the Russian Federation President and the Russian Federation Government to summarise the results of the meeting of the Culture and Arts Board under the Russian Federation President which took place on February 6, 2003, a number of technological and management activities were carried out to broaden the distribution network of Kultura Russian national state-owned television channel in Russia and the CIS countries.

Currently the prospective audience of Kultura television channel in the Russian Federation is 89.4 million viewers residing in 1303 cities and settlements located in the territory of 81 constituent entities of the Russian Federation. 

54 new broadcasting centres were commissioned in total in 2004 which raised the technical coverage of Kultura television channel programme product to 61.7% of the population of the Russian Federation. 

The general increment of the prospective audience of Kultura television channel from ground air and cable broadcasting facilities reached 6.7 million people in 2004 as compared with 2003. 

Kultura television channel started full scope broadcasting in over 70 cities and settlements in the Russian Federation, including cities such as Omsk, Krasnoyarsk, Khabarovsk, Tomsk, Kemerovo, Bryansk, Orsk, Arzamas, Yakutsk, Magadan, Miass, Seversk, under VGRTK’s own licenses in the last year. 

According to TNS Gallup Media research company, the average daily share of the viewer audience of Kultura television channel among the city population residing in cities with the population size of over 100 thousand people tends to steadily grow and reached 1.6% in 2002, 2.0% in 2003 and 2.5% in 2004. 

To execute the order of the Russian Federation President No. Пр-625 (Paragraph 4) of April 15, 2003, VGRTK received new frequencies for broadcasting Kultura channel in over a hundred new cities of which twelve cities have the population size of over two hundred thousand people, and in the capitals of the constituent entities of the Russian Federation. This is solid frequency capacity with provisions for further network extension. Plans have been completed for Kultura channel network expansion to all federal okrugs and constituent entities of the Russian Federation to reach the technical coverage of Kultura television channel broadcasting to not less than 80% of the population in most constituent entities of the Russian Federation. 

In accordance with the television channel network development programme which was developed and acknowledged, the audience is planned to reach 70.6% in 2005, 76.1% in 2006, 82.9% in 2007, 84.5% of the population of Russia in 2008.

In making the staged operations plans of VGRTK for reaching the maximum coverage of the population with Kultura state-owned television channel programme product for the period of 2005 – 2008, the following priorities were used:

Introducing the previously received frequency capacity and building new broadcasting centres in cities with the population of over 200 thousand people and the capitals of the constituent entities of the Russian Federation. 

Improving the reception quality by introducing the signal of Kultura Television Channel into cable networks and community reception networks. 

The development and subsequent use of new frequency capacity for organising the broadcasts of Kultura Television Channel in cities with the population of 100 thousand people and more. 

The implementation of these plans will allow to ensure the technical capability of receiving Kultura Channel by not less than 80% of the population in most constituent entities of the Russian Federation and to reach the total coverage of the population residing in the Russian Federation territory with the programme product of Kultura Television Channel from 61.7% in 2004 to 84.5% in 2008. 

However, it should be noted that new frequency capacity development and further channel audience growth are slowed down by the lack of funds required for purchasing new transmitters and for paying communication charges for the television channel’s signal transmission. 

Kultura Radio

Kultura Radio Station is licensed to broadcast in 8 big cities of Russia. The task is to obtain and use broadcasting licenses in seven more big cities in 2005, ten more cities in 2006, 12 more cities with the population of over 500 thousand residents in 2007. 

Accordingly, Kultura radio station is planned to carry out broadcasting operations in 41 big cities in 2008 and will reach 40% coverage of the prospective radio audience of Russia. 

Kultura Radio started broadcasting in Moscow, Novgorod, Tyumen, Orenburg, Abakan, Rybinsk and Vologda in 2004. The rights to broadcast Kultura radio programmes in Saint-Petersburg, Uliyanovsk, Khabarovsk, Irkutsk, Surgut were awarded in the course of tenders in accordance with the decision of the Federal Bidding Commission. Broadcasting has been started in Irkutsk. Technical preparations for broadcasting have been completed in Uliyanovsk. Paperwork is in progress. Active operations are in progress to start broadcasting in Saint-Petersburg and other cities. 

Internet
The company has a web site with separate sections for television, radio and sound recording. The site was launched at the end of the last year. Naturally, we are planning to extend its capabilities in the future. We are eager to make Kultura GTRK’s site frequently visited and provide the possibility of debating on different subjects related to our company’s field of specialisation. Our web site address is www.cultcorp.ru.

The technological framework will continue to be extended and improved for both radio and television programme production with regard to the development of the international requirements demanded of similar products. The company considers the development of a network digital video library as one of its top priorities. This technology will result in lower operating costs, improved technical quality of the programmes, more efficient use of the available resources and, which is, perhaps, the main thing, the preservation of the acquired fund for future generations. 
The company’s archives already have 52,000 video cassettes of which about 10,000 are in the digital format. Besides, the radio archives have about 800 audio media units. 
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