

Steam 
System


Table Of Contents

I. System Purpose
II. System Description
III. Component Description
IV. Reference Documentation
V. Operational Procedures
VI. Emergency Procedures














I. System Purpose

     The purpose of the Steam System is to supply superheated steam from the Boilers to the High Pressure Header, Turbine Generator, Auxiliary Header, Medium Pressure Header, Low Pressure Header and various steam subsystems. 

II. System Description
     The steam system begins in the Steam Drum where the incoming feedwater from the economizer travels through various downcomers and waterwalls in the furnace and combustor by natural and forced circulation. The water picks up heat by conduction, convection, and radiation by the combustion process becoming saturated steam traveling back to the Steam Drum. 
     This saturated steam then travels through a three stage superheater where the steam is sufficiently heated above saturated temperature to remove all moisture. The final steam temperature of 750°F is controlled by TCV-151A and B. This is achieved by spraying feedwater into the piping between the Intermediate and Secondary sections called attemperation. The superheated steam then is distributed to the Turbine Generator and the various equipment and subsystems.
III.  Component Description
High Pressure Header
     Superheated steam produced in each boiler travels through a non-return valve (stop checkvalve), a steam flow transmitter, and piping to a common header called the High Pressure Header (HP). Each Boiler is equipped with a Superheater safety (674 psig), two Drum safeties (746 psig & 756 psig), a superheater vent, and drum vents. A crossover warm-up pipe is also provided that allows for heating up a unit when the other unit is already on line. The HP header contains the main stop valves for each Boiler and the Turbine. The Gland Seal Steam supply is installed just downstream of the Turbine Stop Valve. The HP Header is also equipped with a pressure control valve (PY & PCV-100) and silencer that vent via the roof of the Boiler Building. PCV-100 is manufactured by Fisher Valve and Instrument Company. This is designed to control the header pressure in emergency situations, such as, high steam pressure, loss of turbine, or the turbine is out of service. In the first case a transmitter senses the steam pressure in the header and sends a signal to the pressure control loop which has a set point of 610 psig. If the pressure in the header is higher than the setpoint of the controller, a signal is sent to PCV-100 to open. When the pressure is equal to or lower than the setpoint, the valve closes. When the turbine is not in service, and solid waste incineration has to be continued, the boilers are run at reduced rates and the steam is vented to the atmosphere. Steam passes through the same piping described above, and the valve (PCV-100) operates as a back pressure controller, until the turbine is put on line. From the HP header, most of the steam is directed to the turbine, where the thermal energy (heat) is converted into mechanical energy (torque). The rest of the steam is directed to the high pressure, auxiliary (AUX), and medium pressure (MPH) steam systems for plant use. All steam headers are also equipped with drains and bucket style steam traps for water removal from the steam system. The HP Header drains are directed to the DA. Steam from the HP Header enters the turbine where its energy is transformed into mechanical energy. This energy is converted by the generator into electrical energy. Some steam is extracted from the intermediate stages of the turbine (four) and is used for pre-heating the feedwater through feedwater heaters prior to entering the deaerator. However, most of the steam going to the turbine is exhausted via the crossover duct to the condenser.
Aux Header
     The HP header supplies the necessary amount of steam to the Aux header to run the turbines of Boiler Feed Pump #1 (BFP-1) and Forced Circulation Pump (FC-2). The turbine drivers were installed as a safety measure in the event of an electrical power failure. A fourth connection from the Aux header directs steam to a pressure reducing valve (PCV-126) and de-superheater station (DSS-115) that reduces the steam pressure and temperature of the steam to medium pressure steam of 175 psig and 350°F. PCV-126 is manufactured by Fisher Valve and Instrument Company. The Aux Header drains are directed to the DA.
Medium Pressure Header
     Medium Pressure steam is used to supply 175 psig steam to the Air Ejectors and to augment steam to the Low Pressure Header via a 175 psig to 18 psig reducing station (PCV-105). The Air Ejectors are used to remove air and non-condensable gases and help maintain the vacuum in the Main Condenser. This header is equipped with a pressure relief valve designed to open at 184 psig. The MP Header drains are directed to the Blowdown Tank.
Low Pressure Header
     The Low Pressure Header is normally supplied with steam from the #2 Turbine Extraction. An automatic augmenting valve is installed off the #3 Turbine Extraction and PCV-105 that opens when additional steam is needed. PCV-105 is manufactured by Fisher Valve and Instrument Company. The exhausts and drains from the Turbine Driven Feed Pump #1, Forced Circulation Pump #2, #3 Feedwater Heater, and #4 Feedwater Heater also exhaust to the LP Header. This header provides steam to the DA and the Demineralized Water System Caustic Heat Exchanger. The LP Header drains are directed to the #1 Feedwater Heater. This header is equipped with a pressure relief valve designed to open at 28 psig.
IV. Reference Documentation.

1. Company Intranet.
2. PCV-100 Label Plate.
3. PCV-126 Label Plate.
4. PCV-105 Label Plate.

V. Operational Procedures.
The following is a list of Steam System Operating Procedures that can be located on the Company Intranet.
Steam System

1. OP-BLR-1		Boiler Per-Startup Inspection Checklist
2. OP-BLR-2		Boiler Per-Startup Valve Lineup
3. OP-BLR-3		Combustor/Boiler Startup
4. OP-BLR-4		Combustor/Boiler Shutdown
5. OP-BLR-5		Combustor/Boiler Hydrostatic Test
6. OP-BLR-6		Combustor/Boiler Operation Without Turbine Generator
7. OP-BLR-7		Burner Startup
8. OP-BLR-8		Burner Shutdown
9. OP-BLR-9            Startup Electric Forced Circulation Pump
10.  OP-BLR-10         Shutdown Electric Forced Circulation Pump
11.  OP-BLR-11         Startup Steam Driven Forced Circulation Pump
12.  OP-BLR-12         Shutdown Steam Driven Forced Circulation Pump
13.  OP-BLR-13         FD Fan Startup
14.  OP-BLR-14         FD Fan Shutdown
15.  OP-BLR-15         ID Fan Startup
16.  OP-BLR-16         ID Fan Shutdown
17.  OP-BLR-17         Secondary Air Fan Startup
18.  OP-BLR-18         Secondary Air Fan Shutdown
19.  OP-BLR-19         Aluminum Cleaning Operation

VI. Environmental Procedures.
The following is a list of Steam System Environmental Procedures that can be located on the Company Intranet.
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1. EP-BLR-1		Loss of ID Fan
2. EP-BLR-2		Loss of FD Fan
3. EP-BLR-3		Loss of Secondary Air Fan
4. EP-BLR-4		Loss of Forced Circulation Pump
5. EP-BLR-5		Loss of Combustor Damper Control
6. EP-BLR-6		Rupture in Superheater/Boiler Tube
7. EP-BLR-7		Rupture in Combustor Tube
8. EP-BLR-8		High Water Level in Boiler
9. EP-BLR-9             Low Water Level in Boiler
10.  EP-BLR-10          Burning Wet MSW (Municipal Solid Waste)


	
