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1. GENERAL TERMS
«Ship-to-Shore» system is intended for providing Thales company (telecommunication systems integrator) services to perform complex engineering development of South Tambeyskoye gas condensate field, LNG plant, OJSC YAMAL LNG project, located in the Yamalo-Nenets Autonomous District in the east of the Yamal Peninsula, to the north of Sabetta settlement.
Since «Ship-to-Shore» communications system had been launched in 1987, in SIGTTO LNG tankers emergency shutdown recommendations and guidelines, connected by «Ship-to-Shore» line, SSL technology had become broadly used in industrial area of LNG processing.
The system, originally developed for ESD alarm, supports telecommunications and data transmission.
«Ship-to-Shore» communications system provides audio communication, data transmission and emergency shutdown function between LNG tankers and berthing facilities 1 and 2, as well as between appropriate local equipment rooms (LER) of berths 1 and 2 and Control rooms in Central Control room. Service is provided while tankers mooring for loading.
The reasons for the development of "Ship-to-shore" communication system  are the following documents and standards:
The Terms of Reference for communication systems (3300-E-000-TE-SPE-00002-00-D);
The Terms of Reference for «Ship-to-Shore» communication systems (3300-E-000-TE-SPE-00001-00-D);
The Federal Law dated July 21, 2011 №256-FZ «On the safety of fuel and energy complex objects»;
The Federal Law dated July 21, 1997 №116-FZ «On industrial safety of hazardous production facilities»;
The Federal Law dated December 30, 2009 №384-FZ «Technical Safety Regulations for buildings and facilities»;
The Federal Law dated December 27, 2009 №347-FZ «On the safety of low voltage equipment»; 
RF Government Resolution dated May 5, 2012 №458 «On approval of the rules to ensure safety and counter-terrorism security of fuel and energy complex objects»; 
RF Government Resolution dated February 16, 2008 №87 «About consist of sections of project documentation and requirements to its content»;
GOST 52551-2006 Security and safety systems. Terms and Definitions.
GOST 52860-2007 Technical equipment for physical protection. General technical requirements.
GOST R 50775-95 Alarm systems. Part 1: General requirements. Section 1. General.
GOST R 50776-95 Alarm systems. Part 1: General requirements. Section 4. Guide for the design, installation and maintenance. 
GOST 12.1.004-91 SSBT (Occupational safety standards system). Fire safety. General requirements. 
GOST 12.1.019-2009 SSBT. Electrical safety. General requirements and nomenclature of protection species.
GOST 12.2.003-91 SSBT. Production equipment. General safety requirements.
GOST R 51241-2008 Means and systems of access management and control. Classification. General technical requirements. Test methods.
GOST R 50009-2000. Electromagnetic compatibility of technical equipment. Technical equipment of security alarm. Requirements and test methods.
GOST R 50739-95 Computer equipment. Protection against unauthorized access to information. General technical requirements.
SNiP 3.05.06-85 Electrotechnical devices;
The Federal Law №69 «On Fire Safety»;
The Federal Law dated July 22, 2008 №123-FZ «Technical Regulations on Fire Safety Requirements»;
PPB 01-03 Rules of fire safety in Russian Federation. (Approved by the order of Russian EMERCOM dated June 18, 2003 №313);
Rules of technical exploitation of consumer's electroinstallations (Approved by the order of Russian Energy Ministry dated January 13, 2009 №6);
POT RM 016-2001 RD 153-34.0-03.150-00 Interbranch rules on labor protection (safety) for exploitation of electroinstallations (Approved by Decree of Russian Ministry of Labour dated January 5, 2001 №3);
Rules for electroinstallations (PUE), 6 and 7 editions;
NPB 110-03 The list of buildings, structures, premises, equipment to be protected by automatic fire extinguishing and automatic fire alarm;
NPB 105-03 Determination of quarters, buildings and outdoor facilities  categories in point of explosion and fire hazards;
GOST 12.1.004-91 SSBT Fire safety. General requirements;
SNiP 21-01-97 Fire safety of buildings and facilities.
SIGTTO ESD & «Ship-to-Shore» connection systems for liquefied gas tankers, June 2009;
All equipment and telecommunication devices shall meet the requirements and follow the recommendations of SIGTTO - International Society of tanker's and liquefied natural gas terminal's operators;
IEC 60079-0 Explosive atmosphere - Part 0: Equipment - General requirements;
IEC 60079-1 Explosive atmosphere - Part 1: Equipment protection by flame protected cabinets "d";
IEC 60079-11 Explosive atmosphere - Part 11: Equipment protection by intrinsically safe barrier "i";
IEC 60079-17:2007 Explosive atmosphere. Testing and maintenance of electrical installations;
IEC 60079-25 Explosive atmosphere - Part 25: Intrinsically safe electrical systems;
IEC 61508 Functional safety of electrical / electronic / programmable electronic (SIL) systems;
ISO 28460:2010 Petroleum and natural gas industries - Installation and equipment for "Ship-to-shore" LNG interfaces  and harbor operations;
EN 1473:2007 Installing.

Definitions and Abbreviations
ATEX - EU Directive 94/9/EU
CENELEC - European Electrotechnical Standardization Committee 
C&A - Control & Alarms
CNG - Compressed natural gas 
DCS - Distributed Control System (RSU)
EBRV - Energy Bridge regasification vessel
ESD - Emergency shutdown, (SAO) 
EEx’d’ - Explosion-proof, according to definition IEC 60079-1
EEx’ia’ - Explosion-proof, according to definition IEC 60079-11
FO - Fiber optics
FM - Factory Mutual company
FSRU - Floating System of Regasification and gas storage Unit
FSU - Floating Storage Unit
FLNG - Floating LNG plant
HP Gas - High Pressure Gas (Compressed natural gas)
HRC - High Rend Capacity (fusible jumpers)
IAS - Integrated Automation System
IS- Explosion-proof, according to definition IEC 60079-11
LNG - Liquefied Natural Gas (SPG)
LNGRV - LNG Tanker with LNG regasification installation 
MLM - Monitoring of the Load on the Moored vessel
PSU - Power Supply Unit (BP)
Rx - Receiver, receiving
SIGTTO - Society of International Gas Tanker and Terminal Operators
SSL - «Ship-to-Shore» line
SSM - Switch System Module
STS - Surcharge (LNG) «Ship-to-Ship»
Tx - Transmitter, transmission
Tel I/F - Telephone Interface 
TIIS - Technical Institute of Industrial Safety (notified organ, Japan)
U - Vertical unit for equipment placement 19”, 1U = 44.45 mm





2. CERTIFICATES AND PERMITS
«Ship-to-Shore» communications system SSL SeaTechnik equipped with certified electrical connectors, which fully meet the requirements of ATEX EX'd' for use in hazardous areas. To enhance security tools, Trelleborg Marine Systems include galvanic isolation EX'ia', conjugated with emergency shutdown system (ESD) chains.
The system complies with the requirements to "Re-flash" function of General alarms. 
A certain number of separate diagnostic alarms and repeated alarms can be plugged to Distributed Control System.
The system has passed through self-certification and approved organ certification for compliance SIL2 according to IEC 61508 specifications.
Technical solutions and events, stipulated by this project documentation, correspond to the design assignment, requirements of regulatory documents and requirements of environmental, sanitary and hygienic, fire safety and other norms, acting in Russian Federation, and ensure protection for the lives and health of people during object exploitation.
Used equipment, products and cables were certified.






3. TECHNOLOGICAL SOLUTIONS
3.1 Organization of «Ship-to-Shore» communications system
«Ship-to-Shore» communications system provides a link berthing facilities with the ship and implements on two separate UNheated cables:
· electrical cable, one flexible drill stem with 37-pin connector             and 
· fiber optic cable, FOC, one optic cable with 6-pin connector.
Flexible drill stem has to be supple, therefore selected material provides sufficient flexibility at temperatures -50°C.
«Ship-to-Shore» communications system provides a link between LNG tankers by copper and optical cables. Tankers are moored to berthing facility 1 and berthing facility 2. A links between its local equipment rooms (LER) / Control rooms / Central Control room are the same.
Configurable range selection of input / output signals provides a conjugation with any control system, according to customer requirements.
LNG «Ship-to-Shore» system includes: 
control cabinet SSL;
two cable reels for two SLL systems (for optical and electrical cables);
optical and electrical cables;
phone line for emergency communication.
LNG «Ship-to-Shore» terminals are equipped with two SSL systems with following variations:
optical fiber line;
"Electric-Pyle" system, in accordance with the national standards.
The project provides Hotlines. Equipment for emergency communication is installed in local equipment / Control rooms berth 1, berth 2 and in Central Control room. Equipment has to be compatible with tanker telephone system. Telephone communication must provide the specialized alarm.
Emergency telephone service should be expanded (by other suppliers) from berth 1 / berth 2 Control rooms, in order to unite two emergency communication systems with Central Control room.
Additionally transportable VHF / UHF explosion-proof cordless phones (included in another section of project documentation) provide a link between local equipment / Control rooms berth 1 and berth 2, Central Control room and radio systems, mounted on tankers.
System Interfaces
The project provides conjugation «Ship-to-Shore» communications system with the following systems:
telephone system;
Master Clock synchronization system;
Telecommunications Management System (TMS).
Integrated interfaces have to ensure the provision of prescribed services, such as emergency shutdown signal, voice and data delivery, technical communication - to verify the full interoperability of these systems with «Ship-to-Shore» system.
Emergency shutdown signal
To provide fault tolerance emergency shutdown signal is transmitted via «Ship-to-Shore» line by electrical wiring or by FOC (SSL system).


3.2 Composition and deployment of technological equipment
LNG tankers and shore terminals are equipped with two SSL systems («Ship-to-Shore» line):
one line on J01 berth 034-LER-034 with appropriate management tools and Central Control room;
one line on J02 berth 034-LER-035 with appropriate management tools and Central Control room.

[image: ]
[bookmark: _Toc433031295]Picture 1 - Berthing facilities 1, 2 and appropriate local equipment / Control rooms Jetty 1 and 2

One control cabinet is mounted in local equipment room LER-034 of berthing facility 1, another – in local equipment room LER-035 of berthing facility 2.
Central equipment cabinets, located in Control rooms of Jetty 1 and 2, are supplied with switch. Operator uses this switch for manual selection of operating system (copper or fiber communication).
Two cable reels (electrical and fiber optic cables) for SSL control cabinets are mounted on every berth.
Every shore facility has two flexible drill stems: one for JETTY 1 and other for JETTY 2.
Fiber optic and electrical cable reels are mounted in accordance with accepted industry practices, near the loading arms.

[image: ]

Picture 2 – Typical location of fiber optic and electrical cable reels

The project provides installation of four ending emergency communication devices (Phone - Hotline):
one in Control room LER-034 JETTY 1 LER;
one in Control room LER-035 JETTY 2 LER;
two in Central Control room.
Equipment for emergency communication, mounted in Control rooms JETTY 1 and JETTY 2, should be integrated with the consoles of jetty Control rooms.
Auxiliary equipment is also installed in consoles jetty Control rooms and integrated with other telephony devices. It provides an ergonomic environment for operators working in Control rooms of Jetty 1 and 2.
The project provides installation of additional necessary equipment. It is:
1. Power sockets unit for the allocation of power within the cabinets
2. "Copper" and "optical" patch panels and patch cords.
Quantity additional equipment and its nomenclature will be specified at working documentation design stage.
3.2.1 Central Control building
Projected equipment have to be placed on allocated areas of Central Control building in Central Control room (000-CCR-020) and Telecommunication room (CTR-020).
In Central Control room (room №008) have to be placed projected equipment, namely:
·  emergency communication device (Phone - Hotline) bundled with loudspeaker, connection box and power supply unit AC/DC – 2 sets.
Projected equipment for emergency communication have to be placed on operator's work place tables.
In Telecommunication room have to be placed projected equipment, namely:
·  FO/EL converter – 2 sets.
Projected FO/EL converters have to be placed in telecommunication cabinet Tel./LAN (LCT-034-910), included in another section of project documentation.
3.2.2 Jetty №1
Projected equipment have to be placed on allocated areas of Jetty №1 Control building in Control room (000-LER-034), auxiliary equipment room (room №004) and on the territory of loading pier №1 (034-PAU-11).
In Control room (000-LER-034) have to be placed projected equipment, namely:
· main control cabinet (central system) bundled;
· system selection module;
· FO/EL converter.
Projected system selection module have to be placed into main control cabinet. Projected equipment for emergency communication have to be placed on operator's work place tables.
In auxiliary equipment room have to be placed projected equipment, namely:
·  emergency communication device (Phone - Hotline) bundled with loudspeaker, connection box and power supply unit AC/DC; 
FO/EL.
Projected FO/EL converter have to be placed in telecommunication cabinet Tel./LAN (LCT-034-910), included in another section of project documentation.
On the area of loading pier (034-PAU-11) have to be placed projected equipment, namely:
· fiber optic cable reel bundled;
· electric cable reel bundled.
3.2.3 Jetty №2
Projected equipment have to be placed on allocated areas of Jetty №2 Control building in Control room (000-LER-035), auxiliary equipment room (room №004) and on the territory of loading pier №2 (034-PAU-211).
In Control room (000-LER-035) have to be placed projected equipment, namely:
· main control cabinet (central system) bundled;
· system selection module;
· FO/EL converter.
Projected system selection module have to be placed into main control cabinet. Projected equipment for emergency communication have to be placed on operator's work place tables.
In auxiliary equipment room have to be placed projected equipment, namely:
·  emergency communication device (Phone - Hotline) bundled with loudspeaker, connection box and power supply unit AC/DC; 
FO/EL.
Projected FO/EL converter have to be placed in telecommunication cabinet Tel./LAN (LCT-035-910), included in another section of project documentation.
On the area of loading pier (034-PAU-211) have to be placed projected equipment, namely:
· fiber optic cable reel bundled;
· electric cable reel bundled.





4. DESCRIPTION AND TACTICAL/TECHNICAL CHARACTERISTICS of equipment
The full composition of the equipment, quantity and vendor codes q.v. in specification of equipment, products and materials 13.015.1-IOS.SS-5.5.3.2-S
4.1. Internal and external units
‘‘Smart system" equipment of TRELLEBORG company is mounted into control cabinet (SSL cabinet). Access into SSL cabinet is stipulated only from the front, and there is no necessity in providing access from the rear facade, because of swing frame, built-in cabinet, is used for maintenance.
Overall dimensions (LxWxH mm) 800 x 800 x 2100 (including the plinth in the standard package). Model: TS8 supplied with double glass doors and swing frame system. 
Net weight: 190 kg approx.
Material: Steel
Machining: RAL7035 (standard)
Plinth: RAL7035 (standard)
Protection class: IP55


 (
Модуль ВОС
Электрический модуль
Модуль выбора системы
Модуль питания
Модуль кнопочного набора
Серийный номер шкафа и маркировка ЕС
ВИД СПЕРЕДИ
ПЕРЕДНЯЯ ДВЕРЬ ОТКРЫТА
ВИДНЫ МОДУЛИ
ВИД СПЕРЕДИ
ПЕРЕДНЯЯ ДВЕРЬ ЗАКРЫТА
Платы ввода/вывода
Эргономичная ручка
Стандар тная плата SeaTechnik 
ПЛИНТУС
Петля передней двери с этой стороны
Подъемная проушина х 4
Петля передней двери с этой стороны
)
[bookmark: _Toc433031298]

Picture 3 – SLL cabinet 

Casing of internal modules is made from anodized aluminum with the blue and black stenciled inscriptions.
Into the «smart» modules at the bottom left of front panel there is a flashing LED. It indicates the status of the operating mode and allows to continue work when the display module failure. Display units of user interface easily switch from FOC modules and electrocables.
The system complies with the requirements to "Re-flash" function of General alarms.
A certain number of separate diagnostic alarms and repeated alarms can be plugged to Distributed Control System.

The system has passed through self-certification and approved organ certification for compliance SIL2 according to IEC 61508 specifications.
Modules display the first alarm and can transmit outputs state to DCS by free pins.
List of outputs state signals:
	General alarm output;
	ESD «Ship-to-Shore»;
	ESD «Shore-to-Ship».
Thanks to this SeaTechnik's feature you can determine who initiated the emergency stop: shore or ship.
Switch System Modules, call button and power supply module are common to all subsystems included.
4.1.1. SSM – Switch System Module
Switch System Module (SSM) 2U form factor chooses, which system installed in SSL cabinet to use; it sends general telecommunication and data signals on this module.

[image: ]

Picture 4 – SSМ module
4.1.2. Call button module (RDM)
Call button module (RDM) is required for non-pressure emergency telephones (private lines, call after lifting the handset) and provides line power (48 V D.C.), calling devices (80 V A.C.) and mode selection. RDM operates as specialized Private Branch Exchange. Emergency telephones dual mode needs to make full use of opportunities offered by RDM. Dual mode includes: 
· The private line - Call after lifting the handset;
· The emergency communication – Call buttons and alarm.

[image: ]
Picture 5 –RDM module

4.1.3. Power Supply Unit (PSU)
Power Supply Unit (PSU) 3U form factor provides power 24 V D.C. to SSL cabinet and "smart" modules.
Dual independent redundant power supply modules powered by independent sources. 
Proposed PSU provides 8 hours of battery life with two inputs 230 V A.C.
Power from the twin PSU 230V A.C. with an additional source of ship power 24 V D.C. ensures continuity of power even in case of failure one of the power supply lines. 
3 LEDs on the front panel indicate the status of the input and output voltage and alarm serving power, alarm can be combined to the output of general alarms or configured as an independent automation complex alarm system IAS.
Output voltage 24 V D.C. galvanically isolated from ground. 
Nominal values: 200 W max with an input voltage 85-260V A.C. 
The primary circuit AC: the power is in form of double feeder with automatic uninterruptible power supply in case of failure. 
The secondary circuit DC: reserve supply - power 24 V D.C. 
Indication / Control: supplying and power distribution unit with insulated switch, protection by fuse / block breaker, key power switch and indicators. 

[image: ]
Picture 6 - Power Supply Unit (PSU)
4.1.4. "Smart" fiber optic module 
"Smart" fiber optic module 6U form factor controls the entire fiber optic system. The module has a tactile display with user friendly control and information output interface of ESD, transmission and diagnostics.
System provides full compatibility with the widely used 850 nm single-mode optical ESD and communication channels. Standard functionality is supported through the veins 1-4 of the optical fiber.
[image: ]
Picture 7 – Fiber optic module

In "smart" modules at the bottom left of front panel there is a flashing LED. It indicates the status of the operating mode and allows to continue work when display module failure.
From the module display monitoring of module controllers is performed. Controllers are automatically configured and interchangeable when system changes from optical to electric. Different control screens include the following:
· Home screen: Menu for functions selecting;
· Fiber-optic system mode screen: Analog / Digital, if available;
· Analog system working screen: Main working screen - overall view of the system status and the possibility of prohibiting and reboot;
· ATU analog system test screen: For the test with ATU;
· Analog system annular tests screen: For checking with an annular circuit adapter;
· Digital system working screen: Main operator's screen;
· Digital system annular tests screen: For checking with an annular circuit adapter;
· Configuration screen: The settings are password-protected, etc .;
· Analog FOC, telecommunication interface.
"Smart" optical module supports telecommunication channels by ISO 28460:2101: three voice and one low-speed multiplexed. 
All Furukawa company or SeaTechnik company systems support FOL fibers assigning.






	Signal
	Direction 
	Optical fiber number

	4 channels of telephone / data
	Ship-to-Shore 
	1

	4 channels of telephone / data
	Shore-to-Ship 
	2

	Free voltage ESD chains
	Ship-to-Shore 
	3

	Free voltage ESD chains
	Shore-to-Ship
	4



In addition, SeaTechnik reserves fibers 5-6 for digital signals when system updates.


ESD function 
Audio tone indicates the safe mode and ESD mode. Trouble-free function guaranteed. ESD condition displayed.
The operator can lock ESD, in cases:
· for ESD block during resolving problems on the shore;
· for allow to change SSL regime from optical fiber to backup electrical system.
During emergency shutdown the system is locked up as long as the operator does not reboot the system from display.
Connection selecting: Port or Onboard executed by the operator using the push buttons display's videogram. 
4.1.5.	"Smart" electrical system
"Smart" electrical modules 6U form factor control the entire SSL electrical system. The module has a tactile display with user friendly control and information output interface of ESD, transmission and diagnostics.
User-friendly operator interface allows a user with appropriate rights to update the software from USB-drive. The module also registers the event log, which can be accessed from USB-drive.
[image: ]
Picture 8 - Electrical system module
In "smart" modules at the bottom left of front panel there is a flashing LED. It indicates the status of the operating mode and allows to continue work when display module failure.
From the module display monitoring of module controllers is performed. Controllers are automatically configured and interchangeable when system changes from optical to electric. The configuration includes a board which is inserted in motherboard rear module panel. Microcontroller controls module. Microcontroller independent from the supervisory screen system.
Different control screens include the following:
Home screen: menu for functions selecting
Working screen: overall view of the system status and the possibility of prohibiting and reboot
Failures screen: malfunction list, displayed by the time and by the date
Diagnostic screen: diagnostic data
Configuration screen: system configuration is password-protected
Data transmission screen: for data upload and download
To ensure the safety during vessel's emergency shutdown (on departure) by preventing rupture of flexible drill stem, it's necessary to limit the voltage of all ESD circuits and other energization circuits. Telephone circuits, which shall not pass intrinsically safe channels / barriers are supplied from shore and isolated by shore relay, triggers when break.
The basic principle of SSL protection determined by EEx’d’ norms.
ESD can be switched off by operator:
· for ESD block during resolving problems on the shore;
· for allow to change SSL regime from optical fiber to backup electrical system.
During emergency shutdown the system is locked up as long as the operator does not reboot the system from display.










4.2. Flexible drill stem solution 
Standart flexible drill stem, usually used for connection ship with shore, does not meet the requirements of flexibility maintain at temperatures below -50ºC.
For this project SeatechnikTM company offers custom flexible drill stem (provides sufficient flexibility at -50 °C) for connection ship with shore.
As usual, cable reel (casing, where flexible drill stem placed) located near the loading arms of LNG terminal; in most cases 50 m standard length flexible drill stem is used.
In this solution is proposed to use two cable reels on every jetty, first with optical flexible drill stem, second - with electrical flexible drill stem.
During periods when the cable is not in use, it is stored on the cable reel on coastal platform.
4.2.1. 	Campestral and jetty equipment
Campestral and jetty equipment of «Ship-to-Shore» system includes:
1. FOC cable reel: Cable reel for custom FOC with 316SS coating, knob for hand rewinding and weather protective cap. The set also includes a cloth bag for extra protection from weather conditions.
2. FOC flexible drill stem: 50 meters of fiber optic cable with 6-pin interface (shore type). The cable is designed for use in harsh winter conditions, -50°C (mounted on pos. 1), with wicker handle for throwing end mounting.
3. Stationary fiber optic cable: Stationary fiber optic cable 450 m length, 8-wired, pre-terminated (from SSL cabinet to the head pard of jetty) Note: Definitive cable length is determined by the customer. Designed for exploitation in winter conditions at temperatures -50°C.
4. Electric cable reel: Cable reel for custom electric cable with 316SS coating, knob for hand rewinding and weather protective cap. The set also includes a cloth bag for extra protection from weather conditions.
5. Electric flexible drill stem: 50 meters of flexible drill stem, 37-pin interface, with gags for Pyle receiver on every end. ESP-8075-37-50 Ex’d’, with wicker handle for throwing end mounting. Cable is designed for exploitation in harsh winter conditions, -50°C (mounted on pos. 4), with wicker handle for throwing end mounting.
6. Stationary electric cable: 450 m length electric cable, 19-wired (from SSL cabinet to the head pard of jetty). Note: Definitive cable length is determined by the customer. Designed for exploitation in winter conditions at temperatures -50°C.
7. Conjunction Ex d on a rack of the coastal part with:
· 37-pin interface for Pyle receiver, 6-wired optical connector and Exd class junction box.
Requires two flexible drill stems:
· Electrical cable: One шлангокабель 37-pin interface flexible drill stem and
· Fiber optic cable, FOC: One optical cable with 6-pin interface. 
The usability and work of both cables should be guaranteed at temperatures up to -50 °C.
4.2.3.	 Cable reel
Cable reel, designed for electrical and optical cables, similar. The only difference is connectors on flexible drill stem's ends.
A special footing (rack) is stipulated for electrical and optical cables protection against damage.

 (
Барабан электрического кабеля Pyle
) (
Распределительная коробка класса Ex'e'
) (
Кабельные барабаны в сборе - электрические Pyle и оптические крепятся к центральной стойке или стене или устанавливаются вертикально с соответствующем изолирующим покрытием
(не показано)
)

[bookmark: _Toc433031304]Picture  9. – Cable reel

Because of it's not expected to place reels in heated shelters, cloth bag is provided. It provides an additional protection at low temperatures.
Cable reels assembled - electrical Pyle and optical are mounted to the central rack or wall or mounted vertically with the appropriate isolating cover.


[bookmark: _Toc433031305]Picture 10 - Isolating cover of cable reel (shown in incision)
4.2.4.	 Reel of fiber optic cable
For comfortable coastal system connection to ship's junction box, FOC reel located near the bottom of loading arms, as recommended by accepted industry rules.
For jetties with one mooring facility, the reel placed at the end of several loading arms.
At jetty with double mooring facility the reel may be located below the central arm, if upper platform is equipped with a safety device against the icefall.
At the picture below a compact facility is shown. It is offered instead of the previously considered larger mono-spiral facility. Coastal connector is simply pulled on the ship. As usual, all ship's junction boxes are located closely or on the main deck below the pipeline connections.
A simple pulling force frees up the cable. Near the end of cable the wicker handle from stainless steel 316L is fixed. Wicker handle is affixed to throwing end for cable stretching on board.
It is necessary to envisage sufficient cable's sag for vessel's offset compensation during operations with ballast / cargo and during the tide, to avoid excessive tension of cable. The cable should be carried well above the deck, that it does not hurt during deck operations.
The cable is spooled on cable reel again by hand via reel wheel.
Cable reel protected from the weather conditions by stainless steel 316L casing. Protection class of casing approximately IP22, it is designed to protect from direct sunlight and to accommodate the roller runners, when cable is winded again.
Accumulator on a stationary end is a mechanical / optical device for permanent, without unnecessary losses, connection of fiber optic line, when cable is freed by the length of approximately 20 reel rotations.
The reel is equipped with a damper to prevent the unwinding by gravity, brake and folding handle.
On a standard reel is provided handwheel for rewind. When rewinding and unwinding viscous damper and tension spring is used.

[image: ]
Picture 11 – Reel of fiber optic cable
4.2.5. Electrical cable reel
Electrical cable reel is an easy device for cable storage, accumulators storage is not provided. Reel and casing are delivered preassembled with reeled cable.
Deepening of the storage unit serves to accommodate an end plug in center of reel and 3 m of cable. This solution makes it easier to connect to Pyle cable receiver without unwinding from reel of all 50 m of cable. The reel is equipped with a damper to prevent the unwinding by gravity, brake and folding handle.
50 m of flexible drill stem are reeled on it. In the version for harsh environments. The weatherproof casing supports fencing of Pyle National cable receiver. In cable reel set included a damper to prevent excessive unwinding of cable.
A simple pulling force frees up the cable. Near the end of cable the wicker handle from stainless steel 316L is fixed. Wicker handle is affixed to throwing end for cable stretching on board.
It is necessary to envisage sufficient cable's sag for vessel's offset compensation during operations with ballast / cargo and during the tide, to avoid excessive tension of cable. The cable should be carried well above the deck, that it does not hurt during deck operations. After a sufficient length of cable unwinding, the brake is engage the brake, if it's nessesary for stop unwinding, and connect the short end of the cable to the receiver on the shore.
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Picture 12 – Cable reel and casing for FOC
As usual, all ship's junction boxes are located closely or on the main deck below the pipeline connections.
Solar protection of electrical cable reel is performed in the form of weather protective visor, which protects from the sun and natural effects. Casing refers to IP22 class, made of fiberglass with an open base, painting with bright white. The top of casing, rollers top and bottom from cable entry hole ensure the closure of casing during cable unwinding. Casing protects the stationary Pyle National cable receiver which is mounted on rack.
Coastal receiver, compatible with Pyle National, with 37-pin interface, is conjugation between stationary shore cables and flexible system of flexible drill stem, connected with the vessel. As usual, receiver is fixed on rack inside of cable reel's weather protective casing. This provides ease of use and connection of flexible drill stem to Pyle receiver without the need for unwinding whole cable from reel.
4.2.6	Connectors
· 37-pin receiver connectors compatible with Pyle National HDE, certified by ATEX UL-Demko EEx’d’ and include conjugated elements from stainless steel 316S, intrinsically safe and explosion proof.
[image: ]
Picture 13 – 37-pin connector
· Fiber optic connector with factory installation on flexible drill stem.
[image: ]
Picture 14 – 6-pin fiber optic connector
In proposed system is used 50 m flexible unshielded cable with heater, on cable reel, with 6-pin fiber optic connector. Fixed end of cable finishes in accumulator with SeaTechnik connectors, which fulfilled by SeaTechnik specifications for use in marine environments. It is necessary to provide removable end piece of cable, that in case when external connector is damaged its replacement would not require special qualification or tool.
Housing material: 				stainless steel
Arm material: 				phosphor bronze
Protective visor: 				naval bronze
Method of optical splicing: 	all-porcelain bushing multimode FC type
Losses in connection: 		<2 dB of insertion loss
Tensile strength: 	> 1 000 N
4.2.7. Flexible drill stem solution
Standart flexible drill stem, usually used for connection ship with shore, does not meet the requirements of flexibility maintain at temperatures below -50ºC.
For this project SeatechnikTM company offers custom flexible drill stem (provides sufficient flexibility at -50 °C) for connection ship with shore.
As usual, cable reel (casing, where flexible drill stem placed) located near the loading arms of LNG terminal; in most cases 50 m standard length flexible drill stem is used.
In this solution is proposed to use two cable reels on every jetty, first with optical flexible drill stem, second - with electrical flexible drill stem.
During periods when the cable is not in use, it is stored on the cable reel on coastal platform.



















4.3. Support systems and equipment
4.3.1. Miyaki adapters
If Miyaki connectors are installed on junction boxes of ship, Miyaki adapters can be used for conjugation Pyle flexible drill stems with Miyaki standard gags for ‘ESD1’ and ‘TEL1’.
In EEx’d’ casing patch module various Miyaki outputs are placed, in case if its custom.
[image: ]
Picture 15 - Miyaki adapters
4.3.2. Emergency telephone
SeaTechnik emergency telephones HP-8200-V2 are reliable, robust phone systems for use in SeaTechnik communication system «Ship-to-Shore».
[image: ]
Picture 16 - Emergency telephone HP-8200-V2
For use with LNG terminal «Ship-to-Shore» optical communication line. Compatible with Iwatsu TS3 phones. When it's used with SeaTechnik call pushbutton module, it supports private lines alarm.
Portable phone weighing 5 kg (or 8 kg when using all of listed elements):
· Portable emergency telephone
· External speaker
· Junction box
· Power supply
· Cable from HP on junction box
· Cable from PS on junction box
· Cable from PS on AC power supply
In IWATSU mode:
Terminal equipment emergency call is performed by simply removing the tube and pushing "CALL" button while the caller speaks into his handset. His message is heard on the loudspeaker of the called phone. 
Alarming emergency communication equipment is performed by simply removing the tube and pushing alarm button. Tone beep is transmitted on the called telephone.
Bilateral conversation is set when removing the tube of called phone. The yellow LED indicates receive a call and alarm.







4.4. Testing equipment
SIGTTO guidelines and accepted industry practice require, that before putting on the jetty, complete testing of ESD-SSL system has been held. SeaTechnik testing equipment ensures effective implementation of such tests.
4.4.1. Passive ring circuit adapter for FOL
Passive ring circuit adapter or caliber tube serves for ESD chains testing. It transmits alarm signal, generated by the system, from the waveguide transmission fiber 3 to receiving fiber 4. The ring test is performed similar for telecom / data signals over fibers 1-2. Because of carrier transmission strip differs from the receiving strip, detection schemes will test transmission strip at the carrier and indicate problems with optical fiber wires. The tests do not verify the operation of telephone circuits, for this is delivered ATU analog test block.
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Picture 17 – Ring circuit adapter for FOL
4.4.2. 	37-pin test unit, Pyle compatible (ESD tests)
The unit is designed for electrical testing.
The unit is a portable socket, which can be connected with flexible drill stem of ESD line. The block is used for testing in two directions: «Ship-to-Shore» and «Shore-to-Ship», which is held for 24 hours before mooring, as required by SIGTTO regulations.
There is LED on the block. LED indicates good communication status «Shore-to-Ship» and pushs button to simulate the passage through the chain «Ship-to-Shore».
The unit is delivered in a compact format. The voltage is supplied to the LED from SSL rack.
[image: ]
Picture 18 - 37-pin test unit, Pyle compatible (ESD tests)











4.5. Cable reel handling procedure
Cable reels located in a heated area having a temperature above 5 °C. The reel design of both types similar, its differ only in the connectors at the ends of flexible drill stem. 
The procedure of cable unwinding:
Previously, remove the reel cover, open cable reel, free the cable unwinding brake.
After the cable have been unwinded, disconnect «Shore» cable socket from the reel and carry out the inner cable in the outside front of reel, connect rack to the socket, after that, and for the duration of loading, You can reinstall the upper part of the reel and its cover, ang rack cover.















5. ELECTRICS AND GROUNDING
Active equipment power supply is provided by the system of guaranteed power supply I category. Switchboard location, numbers and nominal values of mounted automatic circuit breakers will be specified at working documentation design stage.
«Ship-to-Shore» system equipment, mounted in technical rooms, is supplied by local switchboard panels from individual feeders, from two 230V AC power supplies, which provide the required autonomous work within 8 hours.
Dual independent PSU power supply units (with reserving) of SSL cabinet are powered by independent sources.
As part of SSL cabinet there is a bundled PSU. It provides 8 hours of battery life with two 230V AC inputs.
Power by twin 230V AC PSU with an additional 24V DC ship power supply ensures continuity of supply even in case of failure of one of the power lines.
SSL cabinet energy consumption data:
· 130 W (sleep mode);
· 200 W (maximum);
· AC consumption: 0.70 A max. (for 230V voltage).
Power supply of emergency telephones is carried by 24V DC through the projected AC/DC boundled power supplies by technological 220V socket net of control rooms.
Due to the presence 220V power network on object, grounding of equipment metal enclosures is provided for service personnel protection from electric shock if isolation damaged.
Inside of each cabinet and case ground buses are included, according to the following categories: 
· protective grounding must be mounted on the structural frame of equipment cabinet, and for security purposes it must be connected all the metal parts to it. Cable reinforcing of signal and fiber optic cables and PE connection, associated with power supplies, should also be connected to protective grounding. Between cabinet doors, top panels, panels and output of cabinet's protective grounding must be provided grounding tapes (flexible copper conductors).
· Telecommunication grounding should be isolated from the structural frame of equipment cabinet, and it should be withdrawn all cable shield systems and separate grounding signal conductors.
· EC-Ground is isolated from both the cabinet frame equipment, and from «telecommunication grounding». All cable EC shields and individual protective conductors must be connected to this grounding.
The project provides connection of all grounding cable shields to explosion-proof grounding buses of cabinets and connecting with a single conductor to the control room grounding point. Grounding conductor included in standard set of communication cabinets.













6. [bookmark: _Toc434764057]CONSTRUCTION ORGANIZATION
6.1 SUMMARY AND EQUIPMENT
This section of the project documentation is developed for «Construction of the complex for mining, preparation, gas liquefaction, LNG and gas condensate shipment from South Tambeyskoye GCD. Correction for «Ship to Shore» communication mounting on the OJSC «Yamal LNG» plant territory is made in accordance with the approved Terms of Reference for development of project documentation.
Customer – OJSC «Yamal LNG».
General Designer – OJSC «RPIgasprocessing».
	The present volume of project documentation is developed in accordance with the requirements of environmental, sanitary and hygienic, fire safety and other norms, acting in Russian Federation, and provides safe for life and health of people objects exploitation in compliance of events, which is provided by design decisions.    
The source data for design is the following materials:
· Terms of Reference fo design;
· Research materials and inspection of construction sites, natural measurements blueprints;
· technical documentation for the mounting of «Ship to Shore» communication system equipment.
«Ship to Shore» communication system provides links between ship and berthing facilities and implements on two separate UNheated cables:
· electrical cable, one flexible drill stem with 37-pin connector             and 
· fiber optic cable, FOC, one optic cable with 6-pin connector.
Flexible drill stem has to be supple, therefore selected material provides sufficient flexibility at temperatures -50°C.
«Ship-to-Shore» communications system provides a link between LNG tankers by copper and optical cables. Tankers are moored to berthing facility 1 and berthing facility 2. A links between its local equipment rooms (LER) / Control rooms / Central Control room are the same.
Configurable range selection of input / output signals provides a conjugation with any control system, according to customer requirements.
LNG «Ship-to-Shore» system includes: 
control cabinet SSL;
two cable reels for two SLL systems (for optical and electrical cables);
optical and electrical cables;
phone line for emergency communication.
LNG «Ship-to-Shore» terminals are equipped with two SSL systems with following variations:
−	optical fiber line;
−	"Electric-Pyle" system, in accordance with the national standards.
LNG tankers and shore terminals are equipped with two SSL systems («Ship-to-Shore» line):
one line on J01 berth 034-LER-034 with appropriate management tools and Central Control room;
one line on J02 berth 034-LER-035 with appropriate management tools and Central Control room.
One control cabinet is mounted in local equipment room LER-034 of berthing facility 1, another – in local equipment room LER-035 of berthing facility 2.



6.2 ASSESSMENT OF TRANSPORT INFRASTRUCTURE DEVELOPMENT
In the south of area under consideration there is an existing railway line «Chum - Labytnangi» of JSC «Russian Railways» Northern Railway. At the station «Obskaya» of Northern Railway to the railways of public using adjacents new railway line «Obskaya - Bovanenkovo», which follows from «Obskaya» station to «Karskaya» station (572 km). On the 551st km of «Obskaya - Bovanenkovo» line is provided adjacent of special using new railway line «Bovanenkovo - Sabetta» (projected st. «Siding 25»).
Along «Obskaya - Bovanenkovo» line from «Obskaya» station to «Payuta» station (189th km) prolonged action winter road is built.
There is no other roads in the area under consideration.
Moving in winter period is carried out by winter roads.
Also, there is an airport for working personnel delivery.

6.3	INFORMATION ABOUT THE USE OF LOCAL LABOUR IN THE IMPLEMENTATION OF CONSTRUCTION
Qualified personnel, involved in the construction, is attracted by general contractor and subcontractors organizations. It is also possible to involve working personnel as handymen and other auxiliary professions among the locals.
Construction Management Project does not provide for the use shift method during object construction.
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6.4	CHARACTERISTICS OF LANDS ALLOCATED FOR CONSTRUCTION, RATIONALE FOR THE USE LANDS OUT OF THE LANDS ALLOCATED FOR CONSTRUCTION OF CAPITAL CONSTRUCTION PROJECTS
Capital construction is not provided by this project. All the cabling work carried out within the existing building.

6.5	 DESCRIPTION OF THE WORK FEATURES IN ACTING ENTERPRISE, AT THE LOCATION OF UNDERGROUND UTILITIES, POWER TRANSMISSION AND COMMUNICATION LINES – FOR INDUSTRIAL OBJECTS
According to the Appendix 1 to MDC81-35.2004 the presence of cramped construction conditions must be characterized by the existence of three following factors:
- urban transport and pedestrians heavy traffic in immediate vicinity of the works, causing the need of construction by short steps with full completion of all works on every step, including the restoration of damaged coatings and greenery planting;
- ramified network of existing underground communications, are subject to suspension or relaying;
- residential and industrial buildings, and retained green spaces in immediate vicinity of the works;
- cramped conditions of materials storage or impossibility of its storage on a building site for normal materials providing of work places;
- during construction, when objects housing density exceeds normative 20% or more;
- during construction, when in compliance with safety regulations, is stipulated limit of tower crane pivoting range by organization of construction project.
The simultaneous presence of three above factors takes place, therefore multiplying coefficient applied.

6.6 THE RATIONALE FOR ORGANIZATIONAL AND TECHNOLOGICAL SCHEMES, WHICH DEFINE THE SEQUENCE OF INTERACTION WITH BUILDINGS AND FACILITIES, ENGINEERING AND TRANSPORT COMMUNICATIONS, ENSURES COMPLIANCE DEADLINE FOR COMPLETION OF CONSTRUCTION (STAGES) SET IN THE CALENDAR PLAN 										
The organization of building production must be provided by:
- coordinated work of all participants of the process on object with coordination of their activity by general contractor. His solutions for implementation of the approved plans and schedules are mandatory for all participants regardless of departmental affiliation;
- packaged delivery of material resources;
- construction work in compliance with technological sequence and its combination, technically based;
- strict adherence to safety rules and fire safety;
- compliance with the requirements of environment protection.
General organizational and technical training must comply with the rules about works contracts for construction work, and include:
- the formation of an additional production site; 
- preparation of living conditions; 
- approval of the general contractor and informing of building process management structure.
Construction preparation envisages:
- learning of the design documentation, conditions for work with participation of project authors; 
- The project of works development; 
- execution of preparatory period works. 
In preparatory period have to be achieved:
- layout of buildings geodetic base.
Completion of preparatory works, ensuring the construction of the object according with plans, have to be approved by the act, drawn up by customer and general contractor with subcontractors.
Main period work starts only after the completion of the preparatory period.
In the main period construction and associated engineering activities are carried out.
Main period works are organized with several cycles, arising from the chosen construction technology.
The first cycle associates with underground part construction; the second cycle – construction of aerial part, sanitary works, electric installation works, the third cycle – decoration works.
Conditions of object location and time of work are assumed the most rational - straight flow method of workers organization.
Construction is carried out by straight flow method, in two or three shifts, by multiple parallel flows, with maximum works combining.








6.7 LIST OF CONSTRUCTION AND INSTALLATION WORKS, CRITICAL CONSTRUCTIONS, AREAS OF ENGINEERING AND TECHNICAL SUPPORT NETWORKS, WHICH HAVE TO BE INSPECTED WITH DRAFTING OF APPROPRIATE ACCEPTANCE ACTS BEFORE SUBSEQUENT WORKS AND ARRANGEMENT OF NEXT CONSTRUCTIONS 					
According to RD-11-02-2006, survey acts of building constructions, elimination of identified shortcomings in building control process, which is impossible without disassembly or damaging of other building structures and technical maintenance network parts, is drawn up by survey acts of critical structures per sample, in Annex №4 RD-11-02-2006.
In control procedures may take part representatives of the relevant agencies of government control, author supervision and, if necessary, independent experts.
The Contractor shall, not later than for three working days, notify the other participants the timing of hidden works survey.
It is forbidden to perform the following works in the absence of acts of prior hidden works survey.
Acceptance and inspection of works and constructions is conducted to meet the requirements of SNiP 3.02.01-87, SNiP 3.03.01-87, SP 11-110-99, Ch. 7 SP 48.13330.2011.
Approximate list of critical building constructions and works, concealed by subsequent works and constructions, acceptance of which is made by acts of critical constructions interim acceptance and by acts of hidden works survey.






6.8 TECHNOLOGICAL SEQUENCE OF WORKS DURING THE CONSTRUCTION OF CAPITAL CONSTRUCTION OBJECTS OR ITS COMPONENTS
6.8.1 PREPARATORY PERIOD WORKS
Preparatory period is calculated from the beginning of works on site till the start of the construction and includes organizational preparatory events and intrasite works.
Preparatory period works consist of:
- delivery of building materials to the construction site;
-	layout of the main building axes;
-	arrangement of lighting of work places.
Maintenance of building site have to be fulfilled according to p. 6.2.6 SP48.13330.2011.
Completion of preparatory works is formalized by the act about accordance executed off-site and on-site preparatory works safety requirements and object's readiness for construction start (Appendix I SNiP 12-03-2001) and to meet the requirements of p. 6.2.5 and p. 6.6.4 SP 48.13330.2011.
6.8.1.1 OBTAINING PERMISSION FOR WORKS
Before the start of production construction and installation works on object, construction and installation company has to:
- coordinate the project of works with departments of all communications and facilities exploitation, located in the construction zone;
- get in the established order permission to work in protected zone of acting communications (communication cable, overhead line), if applicable;
- formalize Act-admission (according to SNiP 12-03-2001), agreed with exploiting organizations, granting the right to product construction and installation work in protected zone of acting communications. All works have to be performed if there is a work permission and in presence of concerned organization's representatives;
- appoint by order responsible persons among engineers for conduct of environmental monitoring and accounting amounts of harmful effects on environment, appearance and disposal of waste;
- coordinate the procedure and terms of work with the sanitary and natural surveillance organs and obtain written permission for works;
- inform local (territorial) organs of RTN and customer's technical supervision service about begining, date and place of works with time schedule presentation. 
6.8.1.2 ORGANIZATION OF COMMUNICATION DURING PRODUCTION WORK
For organization of operational dispatch management of production work, you should ensure a reliable communications at all levels of construction works.
Production work is allowed to perform only while ensuring uninterrupted and reliable communication. The communication system have to provide operational management during production of Construction and installation works. For communication it should be involved landline and mobile communication devices, available to the Customer and contractors.
6.8.2 MAIN PERIOD WORKS
Works are carried out in the Central Control building and in local equipment room on jetty.
One control cabinet is mounted in local equipment room LER-034 of berthing facility 1, another – in local equipment room LER-035 of berthing facility 2.
Central equipment cabinets are located in Control rooms of Jetty 1 and 2.
Two cable reels (electrical and fiber optic cables) for SSL control cabinets are mounted on every berth.
Every shore facility has two flexible drill stems: one for JETTY 1 and other for JETTY 2.
Fiber optic and electrical cable reels are mounted in accordance with accepted industry practices, near the loading arms.
The project provides installation of four ending emergency communication devices (Phone - Hotline):
one in Control room LER-034 JETTY 1 LER;
one in Control room LER-035 JETTY 2 LER;
two in Central Control room.
Equipment for emergency communication, mounted in Control rooms JETTY 1 and JETTY 2, should be integrated with the consoles of jetty Control rooms.
Auxiliary equipment is also installed in consoles jetty Control rooms and integrated with other telephony devices. It provides an ergonomic environment for operators working in Control rooms of Jetty 1 and 2.
The project provides installation of additional necessary equipment. It is:
1. Power sockets unit for the allocation of power within the cabinets
2. "Copper" and "optical" patch panels and patch cords.
Quantity additional equipment and its nomenclature will be specified at working documentation design stage.
Central Control building
Projected equipment have to be placed on allocated areas of Central Control building in Central Control room (000-CCR-020) and Telecommunication room (CTR-020).
In Central Control room (room №008) have to be placed projected equipment, namely:
·  emergency communication device (Phone - Hotline) bundled with loudspeaker, connection box and power supply unit AC/DC – 2 sets.
Projected equipment for emergency communication have to be placed on operator's work place tables.
In Telecommunication room have to be placed projected equipment, namely:
·  FO/EL converter – 2 sets.
Projected FO/EL converters have to be placed in telecommunication cabinet Tel./LAN (LCT-034-910), included in another section of project documentation.
3.2.2 Jetty №1
Projected equipment have to be placed on allocated areas of Jetty №1 Control building in Control room (000-LER-034), auxiliary equipment room (room №004) and on the territory of loading pier №1 (034-PAU-11).
In Control room (000-LER-034) have to be placed projected equipment, namely:
· main control cabinet (central system) bundled;
· system selection module;
· FO/EL converter.
Projected system selection module have to be placed into main control cabinet. Projected equipment for emergency communication have to be placed on operator's work place tables.
In auxiliary equipment room have to be placed projected equipment, namely:
·  emergency communication device (Phone - Hotline) bundled with loudspeaker, connection box and power supply unit AC/DC; 
FO/EL.
Projected FO/EL converter have to be placed in telecommunication cabinet Tel./LAN (LCT-034-910), included in another section of project documentation.
On the area of loading pier (034-PAU-11) have to be placed projected equipment, namely:
· fiber optic cable reel bundled;
· electric cable reel bundled.
3.2.3 Jetty №2
Projected equipment have to be placed on allocated areas of Jetty №2 Control building in Control room (000-LER-035), auxiliary equipment room (room №004) and on the territory of loading pier №2 (034-PAU-211).
In Control room (000-LER-035) have to be placed projected equipment, namely:
· main control cabinet (central system) bundled;
· system selection module;
· FO/EL converter.
Projected system selection module have to be placed into main control cabinet. Projected equipment for emergency communication have to be placed on operator's work place tables.
In auxiliary equipment room have to be placed projected equipment, namely:
·  emergency communication device (Phone - Hotline) bundled with loudspeaker, connection box and power supply unit AC/DC; 
FO/EL.
Projected FO/EL converter have to be placed in telecommunication cabinet Tel./LAN (LCT-035-910), included in another section of project documentation.
On the area of loading pier (034-PAU-211) have to be placed projected equipment, namely:
· fiber optic cable reel bundled;
- electric cable reel bundled.
Laying the feeder route outside the building takes place on a standard cable bridge. When assembling RF feeders, it's necessary to ensure the continuity of separate conductors electrically connecting, isolation with respect to each other and to shield, and in sealed feeders 3/4 - impermeability. Isolation resistance between RF feeder conductors should not be less than 200 MOm, falling of internal pressure in sealed RF feeders under normal pressure should not exceed 5 kPa in hour. Angle of rotation of RF feeder towards to the continuation of gasket axis on a straight section must not exceed 90°. Mounting the cable bridge to building walls is performed by using anchors compliance with the requirements p. 2.31-2.41 OSTN-600-93. 
The metalworks project is made in accordance with SNiP 2.01.07-85* "Pressures and impacts" and GOST 23118-99. 
Project of work production (PWP) should be executed by organization-installer antenna-feeder devices. 
Mounts of antenna devices are made in accordance with the requirements of SNiP II-23-81* "Steel constructions" and SNiP 2.01.07-85* "Pressures and impacts". Structural analysis was performed for the weather conditions, corresponding to wind area VI and icing area II (ice thickness - 5 mm).








6.9. JUSTIFICATION OF SIZES AND SITES EQUIPED FOR STORAGE OF MATERIALS, CONSTRUCTIONS, EQUIPMENT, ENLARGED UNITS AND ASSEMBLY STANDS. SOLUTION ABOUT MOVING OF HEAVY OVERSIZED EQUIPMENT, ENLARGED UNITS AND ASSEMBLY CONSTRUCTIONS
The specifics of the construction and the amount of work allow to carry out construction without creating temporary warehouses and facilities for storage of materials and structures. 

6.10 PROPOSALS FOR QUALITY CONTROL OF CONSTRUCTION AND INSTALLATION WORKS, SUPPLIED ON THE SITE AND MOUNTED EQUIPMENT, CONSTRUCTIONS AND MATERIALS
Quality control of equipment, constructions and materials (input control), supplied and mounted to the site.
During input control it's nessesary to check compliance of arriving at the construction site materials and products by certifications, technical conditions, passports and other documents, which confirm the quality, and the requirements of working blueprints. Input control is assigned to manufacturer's Service of industrial and technological bundling, engineering and technical personnel of construction site and construction laboratories.
Quality control of completed works (acceptance control)
Acceptance control is performed to verify and assess the quality, constructed objects or its parts, as well as hidden works and certain critical constructions.
All hidden works have to be accepted with preparation of it's survey acts, which shall be prepared for completed processes, carried out by separate divisions of performers.
Separate critical constructions, as they become available, have to be accepted during construction process with the preparation of interim acceptance act for this constructions.
6.11 LIST OF REQUIREMENTS, WHICH HAVE TO BE TAKEN INTO ACCOUNT IN WORKING DOCUMENTATION, IN CONNECTION WITH ACCEPTED METHODS OF INTERACTION BUILDING CONSTRUCTIONS AND MOUNTING HARDWARE 			
On the basis of this «Construction Management Project», design and working documentation for construction of trunking radio communication system TETRA contracting organization, work out «Project of Work Production» according to following requirements:
- develop a schedule of object works production, provided the best possible combination of work;
- establish a timetable for arrival building constructions on object, products, materials and equipment with data about receipt of these resources for each contractor team;
- develop timetables of personnel and major construction machinery movement through the object.
Timetables of major construction machinery movement should be developed with considering of complex works timely implementation for every brigade.
- develop technological cards (schemes) (using the relevant standard documentation) for performing certain types of work with the inclusion of schemes of operational quality control, description of working procedures, indicating labor and material requirements, machines, snap, devices and tools for workers protecting;
- indicate safety instruction solutions;
- indicate the list of technological inventory and mounting accessories, as well as the scheme of slinging loads;
- develop an explanatory note, containing: 
а) justification of solutions for the production of works, including performed in winter time;
б) the need for energy resources and decisions for its cover;
в) list of mobile (inventory) buildings, facilities and devices with needs counting and justification conditions of its binding to the areas of construction site;
г) events, aimed at safeguarding and the exclusion of materials theft, products, structures and equipment on a construction site, in buildings and facilities;
д) events for the protection of acting buildings and facilities from damage, as well as environment protection measures;
е) technical and economic parameters, including the amount and duration of the construction and installation work, as well as its cost compared with an estimated, the level of mechanization and labor costs for 1 cu. m volume, 1 sq. meter of building area, per unit of physical volume of work or another index, adopted to determine the productivity of labor.














6.12 RATIONALE FOR HOUSING AND SOCIAL SERVICES FOR PERSONNEL INVOLVED IN CONSTRUCTION
The need in housing for working personnel is caused by uninterrupted production temps of construction and installation work. Accommodation for arriving workers should be prepared well in advance. According to the regulations of organizational workers hire, permission to send workers is given only in the presence of living space for their settlement. 
The required area for a long stay builders and members of their families is calculated from the number of construction workers categories, family factors and norms of living space per worker and per family member. Living space norms per occupant is recommended to establish from basis of the following provisions. 
Family workers should be accommodated in the homes of apartment type. The norm of living space per person in these houses — 6 m2, and for engineers and highly qualified workers it can be increased to 7,5 m2. Lone workers are housed in houses-dormitories and a hotel-type houses. The norm of living space per resident: in dormitories — 4,5 m2, in hotel-type houses — 6 m2.
Determining the need for living space, cultural and community, utilities services should be in PWP, in accordance with the allocated workforce.









6.13 LIST OF EVENTS AND PROJECT SOLUTIONS FOR DETERMINATION OF TECHNICAL TOOLS AND METHODS OF WORK, PROVIDING REGULATORY REQUIREMENTS OF LABOUR PROTECTION
The organization and execution of works in the construction industry must be carried out in compliance with Russian Federation laws about labor protection, as well as other normative acts, established by the List of types of normative legal acts, approved by Russian Federation Government dated May 23, 2000 №399 «About normative legal acts containing state regulatory requirements of labor protection».
- construction norms and rules, sets of rules about design and construction;
- cross-industry and industry rules and standard labor safety instructions, duly approved by federal executive organs;
- national standards of Occupational safety standards system, approved by the State Standard of Russia or the State Construction Committee of Russia;
- national sanitary and epidemiological rules and norms, hygienic standards, sanitary rules and norms approved by the Health Ministry of Russia.
In cases of applying working methods, materials, structures, machinery, tools, inventory, tooling, equipment and vehicles, for which there is no any safety requirements of works in existing regulations, it should apply the relevant legal acts on occupational safety of RF subjects, as well as production and industry regulations of organizations (company's labor safety standards, organization's instructions about the protection of workers).
Providing perfect technical condition of construction machinery, tools, of industrial equipment, worker's collective protection is undertaken by organizations, on whose balance sheets it is.
Organizations engaged in production work using machines, should ensure of meeting safety requirements for this works.
Before performing construction and mounting works on the territory of organization general contractor (subcontractor) and administration of organization, exploiting (building) this object, obliged to form an act of tolerance.
General contractor or lessor are required when working in industrial areas with the participation of sub-contractors or lessees:
- develop with them schedule of performing reciprocally works, ensuring safe working conditions, mandatory for all organizations and individuals in the territory;
- enforce common to all organizations events for labor protection and coordination of contractors and lessees activities regarding the implementation of measures for labor safety according to the act-tolerance and schedule of performing reciprocally works.
Before starting work in the conditions of manufacturing risk it is necessary to highlight the dangerous area for people, where constantly act or may act hazards, associated or not associated with nature of the work performed. At the boundaries of zones, where hazardous factors are continuously operating, must be installed safety barriers, and zones of potential hazardous factors - signal fencing and safety signs.
Work in these areas is allowed to perform by the work permission. Work permission is given to immediate supervisor of works (foreman, master, manager, etc.) by person, authorized by order of the head of organization.  Before the work starts work supervisor is obliged to acquaint employees with events for safety work and to issue instructions with an entry in the work permission.
Implementation of works without PDW and PWP is not allowed.
When the electrical and electro technology personnel work it should be abided by the rules about consumer's electroinstallations exploitation.
Building sites, with building objects, areas of work and working places should be prepared for ensuring safe performance of work. Preparatory activities should be completed before the commencement of work. 
Completion of preparatory work at the construction site should be adopted by the act about implementation of measures for labor safety.
Production equipment, devices and tools, used for workplace organization, must meet the requirements of labor safety.
Industrial areas, areas of work and workplaces must be provided with necessary means of collective or individual protection of labours, primary fire extinguishing means, as well as the means of communication, alarm and other technical means for ensure safe working conditions as required in existing regulations and terms of the agreements.
During the construction of objects with the use of cargo cranes, when in dangerous zones located near the buildings under construction, as well as places of movement cargo by cranes, traffic or pedestrian get into, sanitary and domestic or industrial buildings and structures, other places of permanent or temporary staying of people on the construction site or near, works should be carried out in accordance with the PDW and PWP.
Geographically isolated areas, sites, work areas, workplaces should be provided with telephone or radio.
Construction and assembly organization should provide the workers with protective clothing, special footwear d personal protective equipment. All persons on the construction site, are required to wear protective helmets, and assemblers – safety belts.
It is forbidden to rise constructions without mounting tabs or labels, ensuring their proper slinging and mounting. Slinging methods should exclude the possibility of falling or sliding of slinged element. During breaks at work can not be left raised structural elements aweigh.
At the construction site an electrical safety should be provided: metal parts of construction machinery and equipment should have protective grounding.
At the construction site it is necessary to comply with fire safety measures, aimed at creating conditions that exclude the occurrence of fire and rapid elimination of arisen the fire. Places of fire works and installation of welding machines must be free of combustible materials within a radius of at least 5m.
In conspicuous places instructions and posters on fire safety are placed and organized fire station, provided with primary fire extinguishing means.
Gas cylinders are delivered to the construction site in volume on one day. Flammable gas cylinders installed in the premises must be no closer than 1.5 m from radiators. On the workplace is allowed to have no more than two cylinders: the working and backup.
Flammable and combustible liquids must be stored in separate fireproof buildings equipped with ventilation. It is not allowed to keep flammable and combustible liquids in semibasements or basements.
It is nessesary to allocate spaces for smoking. Its should be removed from buildings and places of flammable materials storage and provided with barrels of water, fire extinguishers and sand box.
For fire-fighting should be used the existing hydrants located in existing wells, water pipe at a distance from the construction site less than 150 meters and portable fire extinguishers OP-100.
All workers should be instructed on how to call the fire guard and how to handle with the simplest means of extinguishing.
By the beginning of the construction it must be the project of work production, the development of which is the contractor responsibility. In this case all the works must be carried out in full compliance with SNiP 12-03-2001 “Labor safety in construction”, General Requirements, Part 1, SNiP 12-04-2002 “Labor safety in construction”, Part 2, "Construction industry” and RFS 01-03 “Rules of fire safety in Russian Federation”.




























6.14 DESCRIPTION OF PROJECT DECISIONS AND EVENTS FOR ENVIRONMENT PROTECTION DURING THE CONSTRUCTION
In order to minimize the harmful effects of construction and assembly production on environment it is nessesary to perform the following activities during the construction:
- carry out the construction of warehouses, sites for storage of materials and constructions in a timely manner;
- tidy up of construction waste in a timely manner;
- don't make fires for burning construction debris;
- complete the construction by high-quality cleaning.
6.15 DESCRIPTION OF PROJECT DECISIONS AND EVENTS FOR OBJECTS PROTECTION DURING THE CONSTRUCTION
Developer provides guard of construction site and construction object.
Throughout the construction period the person performing the construction, should provide access to the construction site and building under construction of developer's (customer's) representatives of building control, author supervision and state supervision.
The construction project provides the following measures for protection of the object for the period of construction works:
- a working personnel has to be instructed on compliance with safety requirements; 
- during the period of works it is recommended to set around the perimeter of the construction site CCTV cameras and burglar alarms.
Customer is encouraged to enter into a contract with the security company, which will provide round the clock security of the object, whose duties will include:
- providing and maintaining of public order and internal regulations on construction area;
- patrolling the perimeter of the construction site;
- clear organization of access control of employees and vehicles, as well as being brought and exported materials;
- prevention and suppression of unauthorized access by unauthorized persons and animals to the territory of the construction site;
- prevent unauthorized removal of documents and property;
- during a fire at the object - call the fire brigade, before its arrival - taking measures to evacuate workers and fire-fighting;
- exploitation and maintenance of video surveillance systems, access control and burglar alarms;
- a regular patrol of the territory, as well as the inspection of buildings and structures at construction site;
- anti-terrorist measures.

6.16 THE LIST OF MONITORING EVENTS FOR BUILDINGS AND STRUCTURES CONDITION, LOCATED NEAR THE OBJECT UNDER CONSTRUCTION, GROUND, CONSTRUCTION, INSTALLATION, OTHER WORKS WHICH CAN CHANGE TERMS OF TECHNICAL CONDITION AND RELIABILITY OF SUCH BUILDINGS AND FACILITIES
Near the construction site there is no existing buildings and structures.
Monitoring for the condition of buildings and structures located near the construction site is not performed.







7 COSTING OF CONSTRUCTION ORGANIZATION
7.1 RATIONALE FOR CONSTRUCTION PERSONNEL, MAIN CONSTRUCTION MACHINES, MECHANISMS, VEHICLES, FUEL AND LUBRICANTS, AS WELL AS ELECTRICITY, STEAM, WATER, TEMPORARY BUILDINGS AND FACILITIES
7.1.1 In basic building machines and vehicles
Statement of the need for basic building machines, mechanisms and vehicles during the construction of towers period are shown in Table 7.1.
Table 7.1
	Nomination
	Mechanism Brand
	Amount
	Justification

	Motor Car
	MAZ-642208
	1
	Delivery of building materials

	Welding Machine
	ADD-4004VI или TDM-403
	1
	Welding production

	Pliers
	
	-
	Manufacturing jobs

	Rung Ladder
	
	-
	Manufacturing jobs

	Perforator
	
	-
	Manufacturing jobs

	Drill
	
	-
	Manufacturing jobs

	Screwdriver
	
	-
	Manufacturing jobs



In the absence of recommended mechanism brands in the contractor building organization, it is possible to replace it to similar mechanisms with similar technical specifications.
The amount of mechanisms and equipment for the construction and installation works is concretized in the PWP (project of work production), which is being developed by construction company carrying out the work.
The need for fuels and lubricants in this project is omitted, because during the production of these works fuels and lubricants are not needed.

7.2 MANPOWER REQUIREMENTS
The number of employees, required to perform the volume of construction and assembly works for laying feeder route, is determined on the basis of data by contractor development, optimal composition of brigades, technological sequence and the possibility of parallel and overlap conducting of certain work types.
The composition of brigades, leading complex of works on construction of trunking radio communication, looks as follows:
Brigade of copper cables assembling (3 people)
– master -1, 
– assembler -2, 
Thus, the maximum number of employees in one shift is 3 people.
7.3 RATIONALE FOR HOUSING AND SOCIAL SERVICES FOR PERSONNEL INVOLVED IN CONSTRUCTION
Accommodation of seconded workers is provided in the premises built for plant workers, hotels or in nearby settlements. Permanent residence of workers on construction sites is not provided. Special events for social services of personnel are not provided.





7.4 DEMAND FOR ELECTRICITY, WATER, TEMPORARY BUILDINGS AND FACILITIES
7.4.1 CALCULATION OF ELECTRIC POWER REQUIREMENTS
Рм=  КсΣРс
where: Cos φ – Power Factor is equal to 0,75;
1,1 – coefficient taking into account the power losses in networks;
КсΣРс – multiplication of demand factor for industrial consumers and sum of the nominal power of consumers kW.
	№  p / p
	Name of Work
	Power,
kW
	Кс
	Рс x Кс,
kW

	1
	Arc Welder
	3
	0,35
	1,05

	2
	Electric tool
	1,5
	0,25
	0,37

	
	In total:
	
	
	1,42



Have: Рм=
7.4.2 Calculation of water needs
Minimum water consumption for fire-fighting purposes is determined, calculating the simultaneous action of two jets of water hydrant app. 5 l / sec, each jet, i.e. 10 l / sec ("Technology and organization of construction", 4th Edition; Chapter 18.7.).





Water consumption for industrial needs:



q= 500 l - water consumption for industrial needs (watering of the concrete, machines filling and washing, etc.);
N= the number of industrial consumers in the most loaded shift;
K= 1,5 - coefficient of hour's unevenness of water consumption;
K1=1,2 - coefficient on nonregistered water consumption.
Water consumption for household and drinking purposes:


N=3 - number of employees;
P=15л - norm for 1 person per shift;
K1=2,0 - coefficient of water consumption unevenness.
Total water consumption equals:
Q=Qхоз+Qпож+Qпр =0,008+10+0,25=10,258 l / sec 
Temporary water supply is carried out by the transport of water. Use for drinking only bottled water. For the industrial needs water supply at the construction site is carried out in water carrier tank truck G6-OPA-4,9 type capacity 4900 l. For fire fighting is used water from the local spring, existing networks or water carrier tank truck G6-OPA-4,9 type capacity 4900 l.





7.4.3 The need for Temporary buildings and facilities
The need for temporary buildings and facilities is determined based on the highest number of workers in one shift - 4 people. This amounts 50% of total workforce. The total number of employees - 8 people, including engineers - 2 people. Maximum staffing requirements of builders is 8 people.
	№ p/p
	Structure Name
	Standard, showed On 1 person/ m2
	Number, person.
	Total area ,m2

	1
	Foreman Room
	4
	1
	4

	2
	Dressing Room
	0,6
	2
	1,2

	3
	Washroom
	0,06
	2
	0,12

	4
	Room For  Workers Heating 
	0,1
	2
	0,2

	5
	Facility for meals
	0,455
	2
	0,91

	6
	Roll Biotoilet
	0,1
	2
	0,2

	
	In Total:
	
	
	6,63












8 ENVIRONMENT PROTECTION
On the basis of laws «About Environment Protection» №7-FZ dated January 10, 2002, law «About Air Protection» №96-FZ dated May 4, 1999, law «About Sanitary-Epidemiological Welfare of Population» №52-FZ dated March 30, 1999 and etc. project envisages sources of pollution and measures for decreasing or eliminating it's environmentally harmful effects on the environment.
During the electrical installation works, while «Ship-to-Shore» system is constructed, main sources of pollution at the object are waste, formed during the installation of new equipment. The main issues of the environment are storage and utilize of waste.
The main waste during the work are:
cutting cables formed when indoor laying and connecting to equipment;
waste of electrical installation materials;
packaging and wrapping of installing electrical equipment.
These industrial waste according to SanPiN 2.1.7.1322-03 «Hygienic requirements for placement and disposal of production and consumption waste» are not harmful for the environment and its storage is allowed together with household waste.
Storage of waste produced in the existing at the object containers for garbage collection. Removal and disposal of waste from object under a contract made by a specialized organization.





9 REQUIREMENTS FOR THE SAFE NETWORK EXPLOITATION
In accordance with GOST R 50739-95 «Computer equipment. Protection against unauthorized access to information. General specifications», protection against unauthorized access to information when it is processed by means of computer technology (MCT) is characterized by the fact, that only duly authorized persons or processes, initiated by them, will have access to read, write, create and delete information. In the context of this project MCT are active equipment of SSL cabinets, and the channel-forming equipment, directly or indirectly connected to the projecting network.
The security is provided by three groups of claims to protective means, implemented in MCT:
а) the requirements for access differentiation, stipulating that MCT should maintain noncontradictory, clearly defined rules of access control;
б) accounting requirements, stipulating that MCT should maintain the registration of events related to information security;
в) requirements for guarantees, stipulating the need of presence in MCT hardware and software mechanisms, allowing to obtain assurance that MCT ensure compliance with requirements of access control and accounting.
All projected equipment is located on the sites equipped with means of protection from unauthorized access, includes:
· security and alarm;
· communication control system with password protection against unauthorized access;
· connection control system (to the nodes of hardware and software);
· procedure of identifying the user (terminal) equipment;
· personnel authentication procedure in case of remote access to network nodes.
On sites is organized system of access control, site equipped with guards, excluding the occasional passage of unauthorized persons to the protected area, and are equipped with locking devices.

Installation of station equipment is provided in the constructing buildings and facilities.
In technological process of this project is used certified equipment, which, during installation, maintenance and repair work:
· does not create a fire hazard;
· does not form explosive dust-and-gas mixture;
· has a robust automatic and protection system, eliminates the possibility of ignition sources.
The used equipment has interunit and intermodular connection with cable insertions on plugs, which eliminates soldering and flame work during installation and exploitation.
Development of fire prevention measures is in accordance with the rules and regulations of the explosion and fire safety.
Premises, in which is provided accommodation designed communication equipment, shall be equipped with fire alarm system by a separate section of project documentation.
Fire safety during installation and operation of the equipment is provided by the following measures:
· ensuring of premises accordance for placing of the designed technological equipment with requirements of SNiP 21-01-97 "Fire safety of buildings and facilities";
· choice of technological equipment type in accordance with the categories and classes of premises area, where it is planned to install;
· presence in the premises of the fire alarm and fire fighting primary means;
· using of uninterruptible power supply with the possibility of remote emergency shutdown;
· selection of cable brands in accordance with the purpose and compliance of standards for current and voltage;
· sizing of electric wires and cables, as well as the nominal values of protective tripping devices in electrical switchboards in accordance with SAE;
· selection of cable brands and method of its laying, depending on the category and class of premises for explosive, explosion and fire hazard (NPB);
· laying cable in cable channels;
· split lining station cables flow from the power cables;
· installation of all conductive parts and measuring devices on combustible bases.
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