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1. General part

1.1 Design of Automation and scheduling solution "Federal Center of Traumatology, Orthopedics and Endoprosthesis" in Barnaul is made ​​in concordance with the "Procedural Guidelines for the Development, Examination, Approval, and Scope of Design Documentation for the Construction of Buildings, Structures, and Industrial Facilities" CNaR 11-01-95.
1.2 The following materials were the grounds for the design development:
 - Technical design assignment;
 - Technologic planning;
 - Construction planning.
1.3. In this section, technical part of the design provides an automation of air conditioning and ventilation plants (AC and V) and other equipment according to technical design assignment.
1.4 Control supply of 220V is adopted. Supply of instrumentation and controls, low current sensors and measuring circuits is implemented with 24V/12V voltage of AC and DC current.
1.5 Combined automation cabinets and power facilities electrical equipment of AC & V (Ventilation control cabinets) are arranged in the ventilation chambers.
1.6 Laying of cables and wires in plastic pipes and on cable structures along the walls.
1.7 A brief description of technical solutions for the instrumentation and controls is given below.

2. Equipment to be automated

2.1. Equipment to be automated is divided into the following groups by its composition:
2.1a - AC & V plants
- Air conditioning installation;
- Air handling units;
- Air supply units, interconnected with the respective exhaust systems performance;
- Exhaust ventilation installation, not interconnected with the air supply units performance.
2.1b - Heat supply system
- Central heating unit /CHU/
- Heat supply stations of heating and ventilation
2.1c - Refrigerating supply system
- Refrigerating machines for AC & V
2.1d - Domestic drinking water supply system
2.1e - 	Internal firefighting system
2.1f - Medical gases control system
2.1g - Power supply monitoring system
2.1h - Sewerage and drainage control system

3. Purpose and management of installations and systems
3.1. Purpose of plants and systems

3.1.a Purpose of AC & V plants
Plants are assigned to maintain preset parameters of air automatically:
- Air conditioning (year-round temperature and humidity in serviced areas);
- Air handling units (supplied air temperature in the cold season).

3.1.b Purpose of heat supply system
Hot water for heat supply stations, "AC &V" and hot water supply is prepared at Central heating unit. In the CHU lead-in of heating system is equipped with a Sonocal commercial heating counter device of Danfos company, or its analog.
Non-commercial account of thermal energy in heat supply stations, "AC &V" and hot water for nutrition unit is provided. Water with the parameters of 95/75 °C is supplied to the first and second ventilation heating, heating circuits of nutrition unit, conference hall and air curtain. Water with the parameters of 85/60 °C is supplied to the heating circuits of wards. DDC controller provides the following functions: 
- Limiting the maximum temperature of water flow
- Limiting the minimum temperature of return water
- Switching the circulating pump on and off in order to maintain temperature or protect from pump blocking.
- Switching "Day-Night", "Summer-Winter".
Air oven curtains /AOC/ work in the winter period and switched on from the DDC controller. Cutoff from firefighting system is provided.
3.1.c Purpose of refrigerating supply system
Refrigeration machines with remote condensing units are connected into a group with two compressors (there are 2 power levels). Refrigeration supply system is purposed for refrigeration supply of AC & V air cooling systems.
Italian company Aermec refrigeration machines of NLW, NBW and NRW types and condensing units of CVR and CSE types are applied, complete with control station.

3.1.d Purpose of domestic drinking water supply system
Domestic drinking water pumps implement the maintaining of pressure in the water supply system. Signals of operation mode /operating, stopped, breakdown/, pumps and equipment operating time are transmitted to the scheduling system.
Control system provides the pumps backup.

3.1.e Purpose of internal firefighting system
The internal firefighting system is powered by two lead-ins into the building, in front of the water metering unit. The system of independent /not combined/ with the domestic drinking water supply system. Required pressure is provided by the fire pumps, which are chosen in the regions in accordance with the specifications and design data. To maintain the pressure in the standby mode, the jockey pump is switched on. In the case of a significant deviation of pressure in the fire line network and the remote control signal from the buttons on the escape routes, fire pumps are switched on. The control system provides the pumps backup. A signal on the status of all pumps and firefighting installation alarm switch is transmitted to the dispatcher.
Automatic fire extinguishing system is not provided.

3.1.f Purpose of medical gases control system
Medical gases control system monitors the pressure of medical gases, displays it on the monitor, and generates sound beep and alarm to the control room in case of deviation in pressure exceeding prescribed limits. Control system is made with the equipment of Esa-Grimma (Germany). System monitors the pressure of oxygen, nitrous oxide, carbon dioxide, compressed air and vacuum.
Gasifier (GCC) is equipped with an autonomous control system. Information of the gas pressure and level of liquid is transmitted to the control room through dry contacts. In case of gases supplied from cylinders, information about switching / battery 1 or 2 /, elevated or reduced pressure is transmitted through "dry contacts". 
3.1.g Power supply monitoring system
The system performs accounting of electric power and control of the isolating switches state. The information is transmitted through dry contacts or an interface cable.

3.1.h Sewerage and drainage control system
The design provides control of electrified sewer valve with built-in level sensor and the electronic control unit. Signal on the state of valves and emergency level of sewer pipe is transmitted to the dispatcher.
Engineering equipment that arranged in the basement of the building / CHU, booster pumps of domestic drinking water supply and internal firefighting systems / in accordance with the design specification, is developing by constituent entity of the Russian Federation.

3.2 AC & V plants control
Selection of the air conditioning and ventilation systems operating mode is provided with push button switches "Start" - "Auto" - "Stop" on the boards of ventilation control cabinets.
In "Auto" operating mode control is performed on a weekly time program. If the current time is out of the program, the control is performed with push button switches "Start" - "Stop."

Notes:
1) There are information boards in the operating rooms provided, this makes possible the following:
a. Indication of the facilities emergency state;
b. Indication of the installations in operating mode.
2) There is operating and emergency alarm for all the installations on the front panel of the ventilation control board;
3) Automatic shutdown after signal from the fire alarm system is provided for all installations.

4. AC & V instrumentation and controls

Installations automation diagrams provide:
1. Automatic ambient air valve opening during installation operation.
2. Automatic air room temperature control of 22±1 °C in the cold period with a three-way control valve of tempering heater with circulating pump, in the warm period with the coolant valve with reheating by zone power cinches if necessary;
Heat supply circulation pumps of tempering heater systems that service the surgery blocks, anesthetic rooms, intensive care wards, children's units are made with backup.
3 Automatic control of incoming air of 18±1 °C in the cold period with a three-way control valve of tempering heater for air handling unit with a hot water heater;
4. Automatic control of the relative air humidity in the rooms within 50-55% with the electrode steam generator. If drain is necessary, the cooling section is switching on to remove excess humidity from the air being by warming with the zone power cinches for air conditioners.
Controller software maintains the required parameters of relative humidity and air temperature, controller software generates a signal for controlling the amount of emitted steam within 0 - 100% of nominal rated power on the basis of the signals from the sensors of humidity of the incoming air temperature. 
5. Automatic protection of tempering heater form freezing.
The protection circuit activates when the outside temperature is less than +5 °C / from heater protection temperature sensor contact / and provides run of an installation:
a) Heater standby heat to a return heat carrier temperature of 40 °C by partial opening of the control valve when the circulation pump is switched off;
b) At the time of installation operation:
- With the return heat carrier temperature is reduced to 20-25 °C
- With the full opening of the control valve and the pump stopped, emergency shutdown of the installation (closing air valves, turning off the ventilators, opening of the control valve for the return heat carrier heating to temperature of 40 °C and transmitting an alarm to the control room);
c) When the installation is switched off for maintenance works:
- Periodic heater warming to 25-35 °C.
6. Automatic switch-on of the standby unit in case of breakdown of an operating unit;
7. Remote monitoring of external outdoor air and incoming air filters contamination, right before supply into the room;
8. Control of the air parameters, heat carrier parameters and positions of control valves with the controller display, mounted on ventilation control cabinets;
9. Local testing of electric drives and actuation mechanisms;
The design provides an application of the universal, freely programmable controllers. The controllers are supplied with a set of programs that provide a system of automatic control and representation of information (about emergency signals and dispatching, etc.) in a user friendly form.
The main brand of DDC controllers and modules used in AC & V automation systems are the products of the SE Elektronik company (Germany). The products of the Aire and Thermokon companies are used as the humidity sensors, sensors of the Beck and Alco companies are used for pressure measurement, sensors of SE Elektronik company are used for temperature measurement, sensors of Opermann company are used for freezing protection.

5. Systems scheduling

5.1 Scheduling of ventilation and air conditioning systems
The supervision system provides inspection and remote control of the supply and exhaust ventilation plants and air conditioning as well in automatic and remote control modes. General ventilation systems are controlled remotely by an operator from the control room and automatically on the schedule time. Remote control is provided from a central control room.

The supervision system generates alarms in the following cases:
1) Actuation of protection from tempering heater freezing;
2) Malfunction of ventilation and air-conditioning systems;
3) Malfunction of pumps;
4) Emergency signal from the steam generators;
5) Switching off the system in case of fire.

Generally, the operator's monitor displays the following information for ventilation systems:
a. The actual parameters:
1. Operational mode of the system.
2. Exhaust air temperature.
3. Supply air temperature.
4. Return heat carrier temperature.
5. Supply air humidity.
6. Exhaust air humidity.
7. Outside air filters state (clean/dirty).
8. Supply air filters state (clean/dirty).
9. Outside air valves state.
10. Fire dampers state.

b. Specified parameters:
1. Temperature and humidity settings.
2. Return heat carrier temperature settings in the stop and operational modes.

Dispatching system computer sounds an alarm in case of all emergency situations (discrepancy between the instruction and the value, emergency alarms, systems switch into manual mode, etc.).
Operator can change settings, parameters, modes, values ​​and other by direct input through the graphical interface.

5.2 Scheduling of the heat supply system.
Displays:
- Technological diagram of the central heating unit, including hot water supply diagram
- Diagram of all eight heat supply stations / SS / (their arrangement and structure are displayed in the graphic material).
- State of all relevant system parameters (temperature, pressure, working mode, time in operation, heat release rate and deviation from the regular mode).

5.3 Scheduling of the refrigeration supply system.
Some refrigerating machines with control signals displaying are included to the technological diagrams of AC & V plants.

The displayed signals are recorded in the scheduling alarm list.
Dispatch operator location will be specified in the operational stage of the design.

Dispatching system itself consists of:
	upper level
	 - double-core based PC system

	
	 - video system with dual monitors, at least 19-inch

	
	 - hard disk drives with capacity at least 2x500 GB

	
	 - at least 2 GB of RAM

	
	 - Windows XP operation system

	
	 - SCADA system /Zenon brand/

	
	 - powerful communications board, with standard interfaces and protocols processing with function to send alarms and transfer data through e-mail, SMS and GSM.

	lower level
	 - translators of different interfaces and protocols to standard ones, suitable for communications board in the PC.



Functional block diagram of the BMS is given on the sheet "Scheduling block diagram of the /BMS/ object".
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