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3.0 Facility Description and Operation


3.0 Generation FACILITY DESCRIPTION, Design, AND operation
3.1 INTRODUCTION

The MGS is an electrical generating facility located on approximately 3.4 acres of the City’s existing Station A at 2715 East 50th Street, in Vernon, California.  The City plans to add approximately 134 MW (net output) of generating capacity to the site.  This generating capacity will be provided by two natural gas-fired CTGs, each equipped with a HRSG to provide steam to power a single STG.  Operation of the new MGS is planned to begin by the end of summer of 2003.

Station A began operation in 1933.  It consists of the Vernon Substation 69 kV Switchyard, a building that contains the Johnson & Heinze Diesel Plant (five diesel-fueled reciprocating internal combustion generators, Units 1 through 5, each rated at 3.5 MW gross output), the H. Gonzales Generating Station (two natural gas-fired CTG units, Units 6 and 7, each rated at 5.5 MW gross output), and the Control Room.  The diesel-fueled generators began operating in 1933, and the combustion turbine units began operating in 1988.  These units are located indoors.  Natural gas is brought to the site by pipeline, and diesel fuel is brought by tanker truck.  The site also contains a cooling tower, heat exchangers, and transmission towers.

The new generating facility will be named the Malburg Generating Station, and the two new CTGs will be Malburg Units 1 and 2, and the STG will be named Malburg Unit 3.  A 10-inch diameter, 1,300 feet long new natural gas pipeline owned and operated by the City of Vernon will deliver natural gas for these units.  The power generated by the new units will be distributed through the existing Vernon Substation to the City’s customers.  Based on the design of the new units and site characteristics, the plant overall efficiency is estimated to be 49.33% at maximum firing at an annual average temperature of 65°F.

Reclaimed water will be required by the MGS project for use in the plant cooling system.  This cooling system consists of a cooling tower and a closed auxiliary cooling water (ACW) system.  Reclaimed water is being used instead of potable water to comply with California State Law requiring the use of reclaimed water for cooling towers.  Raw reclaimed water will be used for the cooling tower.  However, reclaimed water will be treated to remove impurities prior to being used in the balance of the plant.  CBMWD will supply available reclaimed water for the Project.

Wastewater will be generated by the MGS project.  The wastewater is primarily a result of reclaimed raw water being used for the plant’s cooling system.  The resulting wastewater will be directed through a new wastewater sewer line along Seville Street to interconnect with the Sanitary District of Los Angeles County sewer line located along Fruitland Avenue.  Details of the wastewater discharge are presented in Subsection 3.4.8.1, Wastewater.

3.2 PROJECT LOCATION

The MGS will be located on an existing generation site, within a 5.9-acre parcel owned by the City of Vernon and zoned M1, General Industrial.  This parcel is within Parcel no. 6308-002-900, 2715 East 50th Street, Township 25, Range 13 West, San Antonio Spanish Land Grant, Vernon, Los Angeles County.  The MGS is situated in an industrial area.  Thus, the MGS is consistent with the existing and planned land uses.
The MGS is located in the western portion of the City of Vernon in central Los Angeles County.  Los Angeles County is bordered on the east by Orange and San Bernardino Counties, on the north by Kern County, on the west by Ventura County and on the south by the Pacific Coastline.  The City of Vernon is located near the geographic center of metropolitan Los Angeles County.  The City is bordered on the north and west by the City of Los Angeles, on the east by the Cities of Commerce and Bell, and on the south by the Cities of Huntington Park and Maywood.  Vernon is three miles southeast of downtown Los Angeles and 15 miles north of the major harbor and port facilities in San Pedro and Long Beach.  The City is located within two miles of four major freeways.  Parcel numbers and owner’s names and addresses for parcels within 500 feet of the proposed linear facilities and within 1000 feet of the power plant site are included in Appendix A.  Figures 1.1-1 and 1.1-2 in Section 1 show the regional and local locations of the facility and the new natural gas and reclaimed water pipelines.  Figures 1.2-1 and 1.2-2 in Section 1 are full-page color photographs of the plant site prior to and after construction.

3.3 POWER PLANT SITE DESCRIPTION

When completed, the power plant will occupy approximately 3.4 acres within the fenced 5.9-acre site.  The 5.9-acre site is currently developed industrial land used for electric generation.  The terrain where the plant will be located is flat.  The plant finished grade elevation is estimated to remain at 183 feet above msl.

3.4 POWER GENERATION FACILITY

The following sections describe the power generation facility site arrangement, process flow diagrams and heat and material balances, major equipment and ancillary systems, including buildings and structures that constitute the proposed combined cycle power plant.  The combined cycle power plant will be designed, constructed, and operated in accordance with applicable laws, ordinances, regulations, and standards (LORS).  In addition, the power plant facilities will be designed and constructed in accordance with the design criteria provided in Appendix B, MGS Discipline Design Basis.

3.4.1 Existing Units

The Johnson & Heinze diesel-fueled generators are 6,850 horse-power (hp), eight-cylinder, double-acting, two-cycle Hamilton M.A.N. engines.  Each diesel is rated at 3.5 MW, gross.  The diesels are permitted as emergency units with a maximum of 199.9 annual operating hours.  The H. Gonzales natural gas-fueled combustion turbines are Allison 571-KA combustion turbines, rated at 5.5 MW each.  The turbines are peaking units.

An existing 230 kilowatt (kW) alternating current (AC) emergency generator will be used to provide emergency power to Station A’s essential load in case of the loss of normal AC power.  The emergency generator system comprises automatic switchover capability when AC power loss is detected.

The emergency generator feeds power to the auxiliary of the existing H. Gonzales combustion turbines.  In the event of a total loss of power or when the transmission system is out of service, the emergency generator will provide the necessary power to blackstart the H. Gonzales turbines.  The output of these turbines will feed directly to the 7 kV bus at the Vernon Substation, which feeds the start up transformer, motors, and circuitry of the MGS.  Blackstart of the Malburg CTGs will be implemented when necessary to supply the City’s customer loads.

The existing cooling tower at the MGS site provides cooling water for the H. Gonzales natural gas-fired combustion turbines.

3.4.2 MGS Site Arrangement
A general arrangement plan and elevation drawing of the MGS are shown in Figure 3.4‑1 and 3.4-2.  These figures illustrate the location and size of the proposed power plant.

Construction access for the Project will be from Soto Street on the east, and Seville Street on the west, both public thoroughfares.  The existing access gate on Soto Street will be relocated to the north from its current location.

The MGS will include the staff parking area, new control building, electrical equipment buildings, cooling tower, condenser, power block area, gas metering and pressure regulating station, water storage tank, and water and wastewater treatment facilities.

3.4.3 Process Description
This section describes the power generation process and thermodynamic cycle employed by the Project.

The power plant generation facility (power island) consists of two CTGs equipped with DLN combustors and inlet air evaporative coolers, two HRSGs equipped with duct burners, one STG, steam surface condenser, cooling tower, and associated auxiliary systems and equipment.  Fuel for the CTGs and duct burners will be pipeline-quality natural gas.

The nominal net generating capacity of the combined cycle system will be approximately 134 MW at 75oF.  The actual net output of the system will vary in response to ambient air temperature conditions, use of evaporative coolers, amount of auxiliary load, generator power factor, firing conditions of the combustion turbines and duct burners, the amount of supplemental duct firing to the HRSGs, and other operating factors.

The plant can operate at part load with either or both of the CTGs operating down to minimum load while keeping the STG on-line.  Operational modes will be driven by prudent utility practices and based on load conditions.  Overall annual availability of the power plant is expected to be in the range of 90 to 98 percent.

Figure 3.4-3 shows the process flow diagram of the power island (power block).  Five different operating cases with varying ambient temperature, relative humidity, and operating conditions have been prepared.  These cases are summarized in Table 3.4-1.  Heat and material balances at five different operating conditions, each at 100 percent CTG load are presented in Tables 3.4-2 through 3.4-6.

The power plant’s thermodynamic cycle is described briefly below.

Air flows through the CTG inlet air filter and evaporative coolers to the CTG compressor section.  The compressed air from the compressor section flows to the CTG combustor section where it is mixed with compressed natural gas and ignited.   The hot combustion gases flow through the CTG turbine expander section, which drives both the CTG compressor section and the electric generator.  The combustion gases exit the turbine expander section and enter the inlet duct of the HRSG.  The high temperature superheater section is the first heat recovery section in the HRSG.  The duct burners are located downstream of this super heating bank.  The burners increase the temperature of the exhaust gases, which then enter the HRSG steam generation section.

In the HRSG steam generation section, heat from the combustion gases is transferred to water, which is naturally circulated through the HRSG components (economizers, evaporators, drums, and superheaters).  The water is converted to steam at two pressures: high pressure (HP) and low pressure (LP), is superheated, and is delivered to the STG.  HP steam admitted to the HP section of the STG expands through the HP section, where it is combined with superheated LP steam, continuing its expansion and driving the generator.  Exhaust steam from the STG enters a steam surface-cooled condenser where it is condensed into water and recycled back to the HRSG as boiler feed water.  The absorbed heat from the condenser is rejected to the atmosphere via the mechanical draft cooling tower.

3.4.4 Power Island
This section describes the major components and systems of the proposed project: the CTGs, HRSGs, STG, and Heat Rejection (Cooling) System.  A listing of major equipment is provided in Table 3.4-7.

3.4.4.1 Combustion Turbine Generators
Thermal energy is produced in both CTGs through the combustion of natural gas, and is converted into mechanical energy in the CTG turbine that drives the CTG compressor and electric generator.  The CTGs are model GTX100 frame type engines and are being supplied by ALSTOM Power Inc.  (ALSTOM).

Each CTG will consist of a heavy-duty, single-shaft combustion turbine-generator, gear reducer, and associated auxiliary equipment.  The CTGs will be equipped with DLN combustors designed for natural gas and are designed to meet the following functional requirements:

· Air emissions at the gas turbine exhaust shall not exceed the levels described in Section 8.1, Air Quality.

· Noise emissions shall not exceed the near-field and property line levels described in Section 8.5, Noise.

· Each CTG shall be capable of operation from 60% to 100% load while HRSG emissions reduction systems meet the required air emission performance.

The CTGs will be equipped with the following accessories required to provide efficient, safe, and reliable operation:

· Inlet air filters and on-line filter cleaning system.

· Inlet air evaporative coolers.

· Off-line compressor wash system.

· Brushless exciter.

· Metal acoustical and weather enclosures.

· Fire detection and protection system.

· Lubrication oil system including oil coolers and filters.

· Generator coolers.

· Turbine generator control module.

· Starting system, auxiliary power system, and control system.

· Generator auxiliary compartment.

The metal acoustical enclosures that contain the CTGs and accessory equipment will be located outdoors.

3.4.4.2 Heat Recovery Steam Generators
The HRSGs provide for the transfer of heat from the CTG exhaust gases to feedwater to produce steam. The HRSGs are being supplied by ALSTOM.

The HRSGs will be multi-pressure, natural circulation boilers equipped with transition ducts and duct burners, and 12-foot diameter exhaust stacks approximately 110 feet tall, based on the air quality modeling results.  Pressure components of each HRSG include an LP economizer, LP evaporator, LP drum, LP superheater, HP economizer, HP evaporator, HP drum, and HP superheater.

Condensate is returned to a common deaerator located between the HRSGs.  Condensate from the deaerator feeds two 100% HP and two 100% LP feedwater pumps located at grade.  The feedwater is cooled via a condensate heat exchanger before it enters the boiler feed pumps.

HP steam temperature is maintained via spray desuperheating supplied by the HP feed pumps.

Superheated high-pressure steam is produced in the HRSG and flows to the steam turbine high-pressure inlet.  LP superheated steam from the HRSG is admitted to the LP sections of the STG.

Steam that is exhausted from the STG is condensed in a steam surface condenser.  The condensate is pumped from the condenser by condensate pumps to the deaerator, boiler feed pumps, and back to the HRSG.  The condensate is preheated by the condenser heat exchanger.  Boiler feedwater pumps send the feedwater through economizers and into the boiler drums of the HRSG, where steam is produced, completing the steam cycle.

Duct burners are installed in the HRSG transition duct between sections of the HP superheater.  Through the combustion of natural gas, the duct burners heat the CTG exhaust gases to generate additional steam.

Each HRSG is equipped with a SCR system to be supplied by Peerless Mfg. Co.  The system uses 19% aqueous ammonia in conjunction with a catalyst bed (to be supplied by Haldor Topsoe), to reduce NOX in the CTG and HRSG duct burner exhaust gases.  The catalyst bed is contained in a catalyst chamber located within each HRSG.  Ammonia is injected upstream of the catalyst bed.  The subsequent catalytic reaction converts NOX to nitrogen and water, resulting in a reduced concentration of NOX in the exhaust gases exiting the stack.

An oxidation catalyst, to be supplied by Emerachem Inc. is located within each HRSG.  The catalyst reduces the concentration of CO in the exhaust gases exiting the stack.  The oxidation catalyst also reduces the concentration of volatile organic compound emissions.

3.4.4.3 Steam Turbine Generator

The steam generator is an ALSTOM MP24 condensing steam turbine generator with one intermediate pressure steam admission.  The steam turbine operates at 5,800 rpm and the 4-pole generator operates at 1,800 rpm.  The generator and the turbine (STG System) are connected via a parallel gear reducer.

The STG system includes the steam turbine-generator, a gear reducer, a governor system, a steam admission system, a gland steam system, an oil lubrication system (including oil coolers and filters), and generator water-to-air coolers.  The main skids are enclosed in a weather and sound enclosure to meet specified noise limitations.

Steam from the HP superheater and LP superheater sections of the HRSG enters the corresponding sections of the STG, where it expands and drives the steam turbine and its generator.  Upon exiting the turbine, the steam enters the steam surface condenser where it is condensed to water.  The condensate is then returned to the deaerator for return to the HRSG.

3.4.4.3 Heat Rejection Cooling System

The heat rejection system of the steam cycle consists of a steam surface condenser, a mechanical draft cooling tower, and an auxiliary cooling water system.  The condenser receives exhaust steam from the STG and condenses it to liquid.  The condensate is then returned to the deaerator for return to the HRSGs.  Wet, saturated steam condenses on the condenser shell and circulating water flows through the heat exchanger tubes to provide cooling.  The shell side of the condenser is designed to operate under full vacuum, with an absolute pressure of 3.48 inches of mercury (3.48 in. Hg) at ambient design conditions.

Two 100% liquid ring vacuum pumps remove any non-condensable gases from the condensate.  The condensate is returned to the deaerator via condensate pumps.  Makeup water is added in the condenser to maintain water level.

An auxiliary cooling water system will provide cooling for the CTGs, STG, air compressors, feed pumps, and balance of miscellaneous plant equipment.  The system will include two 100% circulating water booster cooling water pumps to circulate cooling tower water through a plate and frame auxiliary cooling water heat exchanger.  Two 100% auxiliary cooling water pumps will circulate clean cooling water to the plants auxiliary heat exchangers and for other miscellaneous uses.  Makeup for the auxiliary cooling water will be reclaimed water through the water treatment system.  Small chemical  feeders will be used to maintain a biocide and to control pH in the auxiliary cooling water to prevent biological growth and corrosion damage.

3.4.5 Major Electrical Systems and Equipment

This section describes the major electrical systems and equipment for the Project.  A one-line electrical diagram of the power plant electrical system is presented in Figure 3.4-4.

Power will be generated at 13.8 kV by the two CTGs and one STG, and then stepped up to 69 kV.  Each of the plant’s three generators will be connected by 15 kV underground cables to a dedicated 13.2 kV: 69 kV oil-filled, step-up transformer.  Each step-up transformer is installed on a concrete pad/pit designed to contain the transformer oil in the event of a leak or spill.

The plant will be interconnected to Vernon’s electric system by connecting the plant output to the Vernon Substation.  The high voltage sides of the step up transformers will be connected to three new positions in the switchyard.  A one-line electrical diagram of the Vernon Substation is shown on Figure 3.4-5.

The electric power produced by the MGS will be distributed to the City’s customers through the Vernon Substation.

Station service power will be fed from two 7.2 kV feeders from the Vernon Substation. The 7.2 kV auxiliary switchgear will consist of two incoming mains and a normally open bus tie breaker to feed the plant 7.2 kV motor control centers and the 7.2 kV: 480 V auxiliary transformers.  The fuel gas compressors, circulating water pumps and HP boiler feed pumps will receive power at 7.2 kV.  The generation starting motors will receive power at 690 V.  All other station service loads will be supplied at 480 V or lower.

Two 7.2 kV: 480 V auxiliary transformers will be sized for the operating plant loads and will be connected to the 480 V switchgear consisting of two incoming mains and a normally open bus tie breaker.  This switchgear will supply power via feeder breakers to each of the common auxiliary motor control centers.

Totalized metering compensated at the 69 kV bus will be installed to measure the net power output of the MGS.

The electrical system will be designed such that it meets all safety requirements for ease of maintenance and interchangeability of equipment.

Voltage insulation levels, equipment interrupting and continuous current capacities, circuit protection, and mechanical strengths will be selected and coordinated in accordance with calculations and recommendation of IEEE, NEMA, AEIC, ICEA and ANSI and other applicable standards to ensure that equipment and cable is specified and purchased for the duty required.

System protective devices (relays, fuses, breaker trip units) will be selected and coordinated to ensure that the interrupting device nearest the point of fault (or high overcurrent) will open first and minimize equipment damage and disturbances on the system.

The 13.8 kV generated power will be stepped up to 69 kV via three main power transformers.  The City is purchasing a spare step-up transformer. Each main power transformer will have a 69 kV high voltage winding and a 13.2 kV low voltage winding.  Each of the two CTG leads and the STG leads are connected to individual 13.8 kV generator circuit breakers.  The CTG breakers will be connected to the low voltage side of the main power transformers by 6-1000kCMIL copper cables per phase and the STG breaker by 8-1000kCMIL copper cables per phase.  Each main power transformer will connect to the City’s 69 kV grid by adding three new positions in the Vernon Substation.  Each main power transformer will be protected with outdoor station class surge arresters.

Two 7.2 kV: 690 V CTG auxiliary transformers will supply power to each CTG’s 690 V static frequency converter (SFC) and supplying power to each CTG’s starting motor.

Connection to the City of Vernon 69 kV System

The high-voltage (HV) terminals of each step-up transformer will be connected to a 69 kV gang operated disconnect switch for interconnecting to the City’s existing Vernon Substation utilizing an extension of their double bus, double breaker configuration.  Three new tap positions will be added by the City to provide space so that the step-up main power transformers can be terminated in the Vernon Substation.

Buildings for the metering, relaying, and control of the turbines will be installed.  The necessary interconnections to the Vernon Substation bus will be made.

Single-phase current transformers are integrated with the 69 kV circuit breakers of the step up transformers.  Potential transformers will be installed at the 69 kV bus at the Vernon Substation.  These instrument transformers will be used for metering the output of the generators.  Separate metering will be installed on the City’s 7.2 kV station service loads for station service metering.

The 69 kV lines interconnecting the MGS with the City's 69 kV transmission system are depicted in Figure 5.1-1 in Section 5.0, Transmission Facilities.

Synchronizing of the generators to the transmission system will be performed via the generator circuit breakers, through a sync-check relay system.

3.4.5.1 Electrical System for Plant Auxiliaries

The auxiliary power system will contain the following equipment:

· 7200 V switchgear with vacuum breakers.

· 7200 V motor control centers using fused motor controllers.

· 7200 V:  480 V station service transformers.

· 480 V switchgear with draw-out power circuit breakers.

· 480 V plant common motor control centers.

· ALSTOM supplied motor control centers for the CTGs.

· 125 V direct current (DC) batteries, charger and panel for 7200 V and 480 V switchgear control, relaying, and critical solenoid control.

· 120 V alternating current (AC) uninterruptible power supply (UPS) system consisting of batteries, rectifier/charger, static inverter and panel.

· Lighting panels and dry type transformers.

· 120 V AC station service outlets.
3.4.5.2 DC Power Supply System

The plant’s DC power supply system will consist of several 125 V DC batteries, 125 V DC battery chargers with metering and ground detectors, and DC distribution panels. One battery will be supplied with each CTG and a third battery system will be used for common DC loads and the STG DC power requirements.

Under normal operating conditions, the battery charger supplies power to the DC loads and keeps the battery charged.  The battery charger receives 480 V, three-phase AC power from the electrical system serving plant auxiliaries.  Under abnormal or emergency conditions, if AC power is not available to the charger, the battery supplies power to the DC loads.  The battery will be sized to power the DC loads for a sufficient amount of time to provide a safe and damage-free shutdown of the power plant.  Recharging of the battery will occur whenever AC power is restored.

The DC power supply system provides power for the critical control circuits, power for the control of the 7200 V and 480 V switchgear, and power for the DC emergency backup systems.  Emergency backup systems include DC lighting, DC lube oil, and seal oil pumps for the CTGs and STG.

3.4.5.3 Essential Service AC System

An essential service AC system (120 V, single-phase) provides power to essential instrumentation, critical equipment loads, safety systems, and equipment protection systems that require uninterruptible AC power.  The essential service AC system and the DC power supply system will be designed to ensure that critical safety and equipment protection control circuits are always energized and are able to function in the event of unit trip or loss of AC power.

UPS will be installed in a manner similar to the DC systems.  Each of the CTGs will be supplied with an individual system and a third system will serve the common loads and the STG critical loads.  Each UPS will receive power from a 120 V circuit.  This power will be rectified to DC to supply a battery.  The DC from either the rectifier or the battery will be inverted back to AC and feed the critical AC loads. Whenever the AC source is lost, the battery will supply power for the critical loads. The battery will be sized to allow for a safe shutdown of the plant in the event of a loss of station service power.

3.4.5.4 Protection System

3.4.5.4.1 Combustion Turbine Protection System

The ABB AC100 family (2 independent process controllers) work on the principles of “1 out of 1” or “1 out of 2.”  All trip signals work with the principle of “fail safe,” i.e. signal loss generates a turbine trip.  The “fail safe” principle is also valid for alarms.  The system operates with 24 V DC.

The following signals are duplicated and work on the “1 out of 2” principle:

1. Turbine overspeed.

2. Flame supervision.

3. Purge time monitoring.

4. Ignition failure.

5. High exhaust gas temperature.

6. Low lubrication oil pressure.

7. High lubrication oil temperature.

8. Control equipment failure.

All protection system actions are registered and provided to the operator on the main operator’s station.

There will be two protective relaying packages.  One system will be provided by ALSTOM as part of their standard package for generating unit protection.  The second system will be provided by the City.  The details of these two systems are provided below.

ALSTOM Standard Package for Generating Unit Protection, including the Steam Turbine Generator
Protection functions for the generators will be provided by dedicated protection modules that will include tripping circuits, power supplies and protection modules for the following items:

· Differential protection.

· Stator ground protection.

· Voltage restraint over current protection.

· Negative sequence protection.

· Under excitation protection.

· Over/under voltage protection.

· Reverse power protection.

· Rotating diode fault protection.

· Over/under speed protection.

· Gas turbine control system function.

City Protection System

The main power transformer protection will consist of: 

1. One set of Schweitzer Engineering Laboratories, Inc. (SEL) Model 387-6 multifunction microprocessor based transformer differential relays, whose zone will cover the system between the neutral side phase of the CTG and the 69 kV bus side of the CTGs.  The overcurrent elements of this relay will provide phase and ground overcurrent protection for the transformer.

2. Two SEL 300G, multifunction microprocessor-based generator protective relays (one will serve as backup for the other during times of maintenance or other outages).  The differential elements will cover the same zone as the transformer differential relays.  They will serve as backups to each other.

The SEL 300G relays will also provide the following generator protection functions:

1. Voltage controlled overcurrent.

2. Directional Distance.

3. Out of step.

4. Loss of field.

5. Reverse power.

6. Inadvertent energization.

7. Under and overfrequency.

8. Over/Undervoltage.

9. Negative sequence overcurrent.

Intertie protection will be provided by SEL 351 or 421 multifunction microprocessor-based relays, which will provide directional overcurrent and under/overfrequency protection.

The City’s relay protection, metering, data acquisition, and controls will be placed in a new relay house.  In addition to the above, temperature and oil level alarms will be provided.

The 13.8 kV CTG microprocessor-based protection relay system will be mounted in the ALSTOM-supplied CTG control cabinet.  The 13.8 kV CTG protective relays will be mounted in an auxiliary switchgear room.

The 69 kV breakers will be controlled from the Vernon Substation control panels.  Protective lockout relays and breaker operations will be annunciated in the distributed control system (DCS).  Net plant kW and kilovolt-amps (kVA) transducers, located in the Vernon Substation panels, will be provided for signal conditioning to the DCS.

Auxiliary transformers’ (7200 volt and 480 volt) protective relays will be at the circuit breakers.

Motor overcurrent protection will be provided on the motor control centers and switchgear.

Space will be provided within the existing Vernon Substation control building to accommodate required revenue metering and telemetering/transfer trip equipment.
3.4.6 Natural Gas Fuel Supply

The estimated fuel consumption at base load without duct firing at 75°F will be 810 Million British thermal units (Btu) per hour, lower heating value (LHV) for both CTGs.  The estimated total fuel consumption at the same conditions with duct firing will be 951 MMBtu/hour, LHV.

Table 3.4-8 describes the design natural gas fuel data.

The natural gas pressure as delivered will be between 275 and 400 psig.  Three new 50 percent natural gas compressors will be installed to boost the natural gas pressure to the minimum pressure of 378 psig required at the CTG.  Particulate matter and condensate will be removed from the fuel inlet gas by individual fuel gas inlet scrubbers and a common outlet coalescing filter scrubber.  The availability of fuel gas will be high as supply will only be interrupted (a remote possibility) during outage of the interstate transmission line.

Natural gas will be supplied from an existing gas transmission pipeline located approximately 1,100 feet from the proposed power plant.  A new natural gas pipeline will be constructed to connect to the existing main pipeline.  The total length of the new pipeline to be constructed is approximately 1,300 feet, including approximately 200 feet within the facility boundaries.  Additional details of the natural gas pipeline and gas supply are provided in Section 6.0, Natural Gas Supply.

3.4.7 Water Supply and Consumptive Requirements

This section provides estimated consumptive use of water and describes its source, quality, and proposed water treatment system requirements.  The power plant’s various water uses include cooling tower makeup, makeup for the steam cycle, water for the CTG inlet air evaporative coolers, makeup for the service water system, potable water for domestic use, and fire protection water.  A water balance diagram is presented in Figure 3.4-6.

CBMWD will supply available reclaimed water to the Project.  The reclaimed water will be used as a make up water source for the Project’s cooling water, evaporating coolers, and steam cycle make up.  Potable water will be supplied from the City’s existing six-inch diameter pipeline presently serving the station.  A backup connection will allow potable water to be used for plant makeup in the event that reclaimed water is not available.  This connection will be equipped with an approved back flow preventer.

3.4.7.1 Water Consumptive Requirements

The normal and maximum water requirements shown in Table 3.4-9 are estimated quantities for the entire Project based on a 100 percent load at ambient temperatures of 75°F, 50% relative humidity (RH) (normal flow rate) and 93°F, 40% RH (maximum flow rate).  The cooling tower makeup is estimated from cooling water flow rates provided by ALSTOM and Marley Cooling Technologies Inc. (cooling tower vendor), the balance of plant requirements, and using a concentration of four cycles in the cooling tower.  The evaporative cooler flow rates were also provided by ALSTOM.

Additional sanitary facilities will be added to accommodate the additional personnel required to operate the plant.  Existing sanitary water requirements will be continued in the existing facility at current rates.

3.4.7.2 Reclaimed Water Supply

Reclaimed water will be used for the cooling tower makeup, CTG evaporative coolers, and the HRSGs to meet the new water requirements for the project.  CBMWD will supply available reclaimed water under a long-term contract.  The quality of the reclaimed water supply, based on the CBMWD reports, is shown in Table 3.4-10.  This table also shows the design concentration for various constituents in the reclaimed water.

CBMWD will serve the MGS from an existing 18-inch main that will be extended approximately 1.8 miles from the intersection of Randolph Street and Newell Street to the MGS.  The new pipeline will be an 18-inch diameter pipeline that will connect to the existing CBMWD pipeline and reduce to a 12-inch pipeline, which will serve the Project.  The new 18-inch and 12-inch pipelines will be installed at an average depth of 5 to 8 ft. below grade.  The 18-inch pipeline will head in a westerly direction for approximately 1,300 feet along Randolph Street and then north for approximately 5,200 feet along Boyle Avenue.  At the intersection of Boyle Avenue and 50th Street, the line will reduce to a 12-inch pipeline and head west along 50th Street for approximately 2,800 feet, then north along Seville Avenue approximately 350 feet.  The pipe will then head east into the site approximately 400 feet.

CBMWD will need to make necessary modifications to its reclaimed water system to provide the peak demand of 1,000 gpm for the Project.

The MGS will contain a 50-foot diameter, 480,000-gallon reclaimed water tank.  The tank will provide 8 hours of makeup water at the design case.  Raw water transfer pumps will deliver reclaimed water to the cooling tower as makeup and provide the feed to the plant water treatment equipment.

3.4.7.3 Fire Protection Water Supply

The needed fire protection water is 150,000 gallons, which will be supplied from an existing 275,000-gallon underground cooling water tank.  A fire main will be connected to this tank.

3.4.7.4 Water Pretreatment

The HRSG makeup water and the evaporative cooler will be supplied from an onsite water treatment system consisting of multimedia filters, ultrafiltration, a reverse osmosis unit, and an e-cell exchanger.  The unit will be a self-contained skid mounted unit.  HRSG feedwater will be stored in the 20 ft diameter, 15 ft tall, 35,000-gallon capacity  condensate water storage tank, for use by the HRSGs and CTG evaporators.  The tank will provide 8 hours of makeup water at the design case.  Drains from the water treatment equipment will be routed to the plant wastewater sump for controlled discharge to the plant sanitary discharge point.

The quality of the potable water as listed in Table 3.4-11 is adequate for all intended uses, so no water treatment will be required for potable water.

3.4.7.5 CTG Evaporative Coolers

Makeup water for the CTG evaporative coolers will be supplied from the plant water treatment system.  Water evaporates from the cooler and passes through the CTG.  Minerals are concentrated in the remaining water that is not evaporated.  To prevent minerals from concentrating to levels above the CTG design, the remaining water is removed as blowdown to approximately 2 cycles of concentration.  The blowdown will be routed to the cooling tower as makeup.

3.4.7.6 HRSG Makeup

HRSG condensate water feedwater requires additional conditioning before it is circulated in the steam cycle.  This will be provided by means of a chemical feed system.  To minimize corrosion, an oxygen scavenger for dissolved oxygen control and an alkaline solution for pH control will be fed into the condensate.  To minimize scale formation, a solution of alkaline phosphate will be fed into the feedwater of both the HP and LP drums of the HRSG.  The chemical feed system will include oxygen scavenger chemical containers, alkaline solution chemical containers, phosphate solution chemical containers for the HP drum, and phosphate solution chemical containers for the LP drum.  Each of the chemical containers will be provided with two full-capacity metering pumps, except for the phosphate chemical feed system, which will have two full-capacity metering pumps plus a common spare.

A steam cycle sampling and analysis system will monitor the water quality at various points in the plant’s steam cycle.  The resulting water quality data will be used to guide adjustments in water treatment processes and to determine the need for other corrective operational or maintenance measures.  Steam and water samples will be routed to a sample panel where steam samples will be condensed, and the pressure and temperature of all samples will be reduced as necessary.  The samples will then be directed to automatic analyzers for continuous monitoring of conductivity and pH.  All monitored values will be indicated at the sample panel and critical values will be transmitted to the plant control room.  Grab samples will be periodically obtained at the sample panel for chemical analysis that will provide information on a range of water quality parameters.

3.4.7.7 Potable Water

The potable water supplied through the City’s existing water distribution system will be used for domestic purposes such as toilets, sinks, safety eyewash stations, and shower stations.

Utility stations in various locations of the facility will provide potable water for service uses such as washing down tools, equipment, and areas adjacent to the utility station.

Potable water will be combined with a corrosion inhibitor for the filling of the auxiliary cooling system.

3.4.7.8 Circulating Water Treatment

A circulating water chemical feed system will supply water conditioning chemicals to the circulating water system to minimize corrosion and to control the formation of mineral scale and bio-fouling.  To prevent ground contamination, all circulating water chemicals will be stored in double contained storage tanks.

Sulfuric acid will be fed to the circulating water system for and pH adjustment in order to control the scaling tendency of the circulating water.  The acid feed equipment will consist of a bulk sulfuric acid storage tank and two full-capacity, piston-diaphragm sulfuric acid metering pumps.

A scale inhibitor solution will be fed into the circulating water system as a sequestering agent to further inhibit scale formation.  The inhibitor feed equipment will consist of a storage tank and two full-capacity, piston-diaphragm inhibitor metering pumps.

To minimize bio-fouling in the circulating water system, sodium hypochlorite will be shock fed into the system as a biocide.  The hypochlorite feed equipment will consist of a bulk storage tank and two full capacity, piston-diaphragm hypochlorite metering pumps.  Residual chlorine in the blowdown water will be minimized by the design of the chlorination system and its operation.  A proprietary nonoxidizing biocide will be available onsite for direct feed into the circulating water system to control algae, if necessary.

3.4.8 Waste Management

This section describes the waste management processes leading to proper collection, treatment, and disposal of wastes.  Wastes include wastewater, solid non-hazardous waste, and hazardous waste.  Additional information on waste management can be found in Section 8.13, Waste Management.

3.4.8.1 Wastewater

The MGS facility will generate wastewater primarily resulting from cooling tower blowdown, and relatively minor contributions from process equipment wash downs, water system tank overflows, HRSG blowdown, and water treatment wastes.  Wastewater from equipment area (i.e. CTG, STG, fuel gas compressor, and ammonia vaporizer) wash downs, treatment wastes, and boiler feed pump skid, with the potential to contain floatable oil and settable solids, which will be pumped to an above grade coalescing oil-water separator.  After removal of floatable oils and settable solids, the wastewater from the oil-water separator will flow by gravity to a below grade clarifier (or collection basin) where it will combine with wastewater from the raw water tank overflow, condensate tank overflow, ACW expansion tank overflow, cooling tower blow down, HRSG blow down, water treatment area drains, and the e-cell water concentrate stream.  From this point, the combined wastewater will be conveyed by gravity through a 20 to 30-ft. length of 12-inch diameter sewer pipeline at approximately 0.5% slope to a metering manhole containing 3-inch Parshall Flume.  After the wastewater flow is monitored and passes through the flume, the flow will be discharged to the Los Angeles County Sanitary District (LACSD) sewer line via a 12-inch sewer line installed under Seville Street (to interconnect with the 14-inch sewer line located at Fruitland Avenue).

Figure 3.4-7 shows the power plant’s wastewater streams and the disposition of wastewater.  There will be two separate wastewater collection systems, both connected to the sewer system of the Los Angeles County Sanitation District.  The first will be the plant wastewater system, which will collect wastewater from the HRSGs, water treatment system, and general plant drains.  The waste will be collected in clarification/surge vessels for a controlled and measured discharge through the new industrial waste discharge connection.

The second will be the sanitary system, which will collect sanitary wastewater from sinks, toilets, and other sanitary facilities.

Plant wastewater with the potential to contain oil will be collected in several intermediate sumps and pumped to a new oil water separator.  The discharge from the oil water separator will be routed to the main discharge connection.

3.4.8.1.1 Evaporative Cooler Blowdown

The concentration of dissolved solids in the evaporative cooler water will be maintained below given limits, primarily for total dissolved solids (TDS), by withdrawing a portion of the evaporative cooler water (i.e. evaporative cooler blowdown) and replacing it with fresh makeup water from the reverse osmosis water treating unit.  The blow-down stream will be sent to the cooling tower to replace raw water makeup.

3.4.8.1.2 HRSG Blowdown

Water circulating in the plant’s steam cycle accumulates TDS, which must be maintained below given limits to prevent accumulation of solid particles on the steam turbine blades of the STG.  The concentration of TDS and other contaminants will be maintained below such limits by withdrawing a portion of the water from the HRSG steam drums (i.e. HRSG blowdown), and replacing it with product water from the demineralization process described below.  HRSG blowdown will be routed to the wastewater collection tank.

3.4.8.1.3 Water Treatment System (Demineralized)

The HRSG makeup water and the CTG evaporative cooling water will be supplied from an onsite water treatment system consisting of multimedia filters, ultrafiltration, a reverse osmosis unit and an e-cell exchanger.  The unit will be a self-contained skid mounted unit.  Treated water will be stored in a 35,000-gallon water condensate storage tank (20 ft diameter x 15 ft tall) for use by the HRGSs.  Drains from the water treatment equipment will be routed to the plant wastewater sump for controlled discharge to the LACSD sewer system.

3.4.8.1.4 General Plant Drainage

General plant drainage consists of wastewater collected by sample drains, equipment drains, equipment leakage, and area washdowns.  Wastewater collected in the general plant drainage system will be routed to the clarifier where it will be mixed with other non-oily wastewater for discharge through the wastewater discharge system.  General plant drainage that potentially contains oil or grease will be routed through an oil water separator.  Chemicals for treatment of reclaimed water (demineralized water), boiler feed water, and cooling tower water will be stored in a secondary containment with no direct drainage to the sewer system.

3.4.8.2 Solid Non-Hazardous Waste

The construction, operation, and maintenance of the plant will generate non-hazardous solid wastes typical of power generation facilities.  Wastes generated during construction generally include soil, scrap wood, excess concrete, empty containers, scrap metal, and insulation.  Typical wastes generated during operation and maintenance includes scrap metal and plastic, insulation material, paper, glass, empty containers, and other miscellaneous solid wastes.  These materials will be collected for recycling or transfer to landfills in accordance with applicable regulatory requirements.  A description of the types of wastes likely to be generated and their related quantities is included in Section 8.13, Waste Management, and are summarized in Table 8.13-1.

3.4.8.3 Hazardous Waste

Hazardous wastes will be generated as a result of project construction, operation, and maintenance.  The majority of hazardous wastes generated during construction will be liquid wastes such as waste oil and other lubricants from machinery operations, solvents used for cleaning and materials preparation, waste paints and other material coatings.

The methods used to properly collect and dispose or recycle hazardous wastes generated by the plant depend on the nature of the waste.

Hazardous wastes generated by the plant include spent SCR and oxidation catalyst, used oil filters, used oil, and chemical cleaning wastes.  Spent SCR and oxidation catalyst will be recycled by the catalyst supplier.  Used oil filters will be recycled or disposed of at an offsite disposal facility.  Used oil will be recovered and recycled by a waste oil recycling contractor.

Chemical cleaning wastes consist of acid and alkaline cleaning solutions used for pre-operational chemical cleaning of the HRSG pressure parts and steam cycle piping systems, acid cleaning solutions used for periodic chemical cleaning of the HRSGs, and wash water used in periodic cleaning of the HRSGs, CTGs, and STG.  These wastes, which may have elevated concentrations of metals, will be tested.   If hazardous, these and all other hazardous solid and liquid wastes will be disposed of in accordance with applicable LORS.

Workers will be trained to handle waste generated at the site as described in Section 8.7, Worker Safety and Health.

3.4.9 Hazardous Materials Management

A variety of hazardous materials will be used and stored during construction and operation of the Project.  All hazardous materials will be stored in appropriate storage facilities.  Bulk materials will be stored in tanks, and other materials will be stored in delivery containers.  All hazardous material storage and use areas will be designed to contain leaks and spills.  Containment structures will be provided with sufficient volume to contain the spill of a full tank without overflow.
The aqueous ammonia storage tank for the SCR system will be provided with a containment structure and other safety features, as described in Section 3.5.10, Ammonia Storage Facility.

Safety showers and eyewashes will be provided in the chemical feed areas.  Service water hose connections will be provided near the chemical feed areas to facilitate flushing of leaks and spills of non-water reactive materials to the chemical feed area drains.  Appropriate safety gear will be provided for plant personnel for use during the handling, use, and cleanup of hazardous materials.  Plant personnel will be properly trained in the handling, use, and cleanup of hazardous materials used at the plant, and in procedures to be followed in the event of a leak or spill.  Adequate supplies of appropriate cleanup materials will be stored on site.

All electric equipment will be specified to be free of polychlorinated biphenyls (PCBs).  A list of anticipated hazardous materials to be used at the plant is provided in Table 3.4‑12. Each material is identified by type and estimated quantity to be stored on site.  Additional information on hazardous material management can be found in Section 8.12, Hazardous Materials Handling.

A summary of the special handling requirements for aqueous hazardous materials stored in a large quantity at the site is provided in Table 3.4-13.  All hazardous materials storage vessels will be designed in conformance with the applicable codes.  A Hazardous Materials Business Plan, in compliance with the Federal Emergency Planning and Community Right-to-Know Act (1986), will be prepared and submitted to the City of Vernon Environmental Health Department for approval.  Additional details of hazardous material management are provided in Section 8.12, Hazardous Materials Handling.

Small quantity chemicals will be stored in their original delivery containers in order to minimize risk of upset.  Personal protective equipment (PPE) will be provided.  Personnel working with chemicals will be trained in proper handling techniques and in emergency response procedures to chemical spills or accidental releases.

Appropriate safety programs will be developed addressing hazardous materials storage locations, emergency response procedures, employee training requirements, hazard recognition, fire safety, first‑aid/emergency medical procedures, hazardous materials release containment/control procedures, hazard communications training, PPE training, and release reporting requirements.  These programs include a chemical Risk Management Plan (RMP) for aqueous ammonia in accordance with the California Accidental Release Prevention Program (CalARP) emergency regulations, Hazardous Materials Business Plan, workers safety program, fire response program, a plant safety program, and the facilities standard operating procedures.

3.4.10 Air Emissions Control and Monitoring

Air emissions from the combustion of natural gas in the CTGs and HRSGs duct burners will be controlled using state-of-the-art systems.  Emissions that will be controlled include CO, NOX, PM10, SO2, and VOCs.  A continuous emissions monitoring system (CEMS) will be installed to monitor the stack emissions.  All emission values stated in the following subsections are based on ppm by volume, dry basis (ppmvd) corrected to 15 percent O2.  Additional information on emission control and emissions from the MGS, including the startup emissions is provided in Section 8.1, Air Quality.

3.4.10.1 NOX Emission Control

DLN combustors and SCR systems will be used to control NOX concentrations in the exhaust gas emitted to the atmosphere to no more than 2 ppmvd (1-hour average concentration excluding startups) at 15 percent O2 from the gas turbines.  The DLN combustors control NOX emissions to approximately 22 ppmvd (at full load; 25 ppmvd at loads less than 60%) at the CTG exhaust by pre-mixing fuel and air immediately prior to combustion.  Pre-mixing inhibits NOX formation by minimizing the flame temperature and the concentration of O2 at the flame front.

The Peerless SCR process uses ammonia as a reducing agent to catalytically convert NOX present in the HRSG exhaust to molecular nitrogen (N2) and water vapor.  Ammonia slip, or the concentration of unreacted ammonia in the exiting exhaust gas, will be limited to no more than 5 ppmvd at 15 percent O2.  The SCR system includes a catalyst chamber located within the HRSG, catalyst bed, ammonia storage system, vaporizer, and ammonia injection system.  The catalyst chamber contains the catalyst bed and is located in a temperature zone of the HRSG where the catalyst is most effective over the range of loads at which the plant will operate.  The ammonia injection grid is located upstream of the catalyst chamber.  Aqueous ammonia will be pumped from the storage tank, vaporized, and injected into the duct upstream of the SCR reactor.  Aqueous ammonia will be delivered periodically to the site via tank truck.

3.4.10.2 CO and VOC Emissions Control

An oxidation catalyst will be provided in the HRSG to limit CO (3-hr average) emissions to 2 ppmvd.  The CO catalyst will also reduce the VOC (1-hr average) emissions to 1.2 ppmvd.  This catalytic system will promote the oxidation of CO to carbon dioxide (CO2) and VOC to CO2 and water without the need for additional reagents such as ammonia used in the SCR system.

3.4.10.3 PM10 and SO2 Emissions Control

PM10 emissions consist primarily of hydrocarbon particles formed during combustion.  PM10 emissions will be controlled by inlet air filtration and by the use of pipeline quality natural gas fuel, which contains minimal particulate matter.

SO2 emissions will also be controlled by the use of pipeline quality natural gas fuel, which contains only trace quantities of sulfur.

3.4.10.4 Emissions Monitoring

The CEMS will sample, analyze, and record NOX, CO, and O2 concentrations in the stack exhaust.  The CEMS will generate a log of emissions data for compliance documentation and will activate an alarm in the plant control room when stack emissions exceed specified limits.

3.4.11 Fire Protection

Fire protection systems will be provided to limit personnel injury, property loss, and plant down time resulting from a fire.  The systems will include a fire protection water system, CO2 fire suppression systems for the CTGs, and portable fire extinguishers.  The needed fire protection water is 150,000 gallon, which will be supplied from an existing underground 275,000-gallon firewater storage tank located on the power plant site.  Two fire pumps will be 100 percent dedicated to the fire protection system, with a capacity of 1,500 gallons per minute each.  The pumps will deliver water to the fire protection water piping network.

The CO2 fire suppression system will be provided for each CTG, which will include a CO2 storage tank, CO2 piping and nozzles, fire detection sensors, and a control system.  The control system will confirm the existence of a fire, automatically shut down the CTG, turn off ventilation, close ventilation openings, and release CO2 upon detection.  The CO2 fire suppression systems will cover the turbine enclosure and accessory equipment enclosure of each CTG.

Portable fire extinguishers of appropriate sizes and types will be located throughout the power plant site.
3.4.12 Plant Auxiliary and Safety Systems

The plant auxiliary systems described below support, protect, and control the power plant.

3.4.12.1 Lighting System

Lighting at the site will be provided and maintained at levels necessary to meet security, operation, maintenance and safety requirements.  Lighting will be provided in the following areas:

· Control and maintenance areas.

· Exterior entrances.

· Outdoor equipment platform and walkways.

· Transformer areas.

· Plant roads.

· Parking areas.

· Entrance gate.

· Cooling Tower.

· Power Island.

· Water Treatment System.

· Fuel Gas Compressors.

Existing streetlights surround the site.  Additional lights exist from the sites current use as a power plant and electrical substation.

Emergency lighting from DC fixtures with integral battery packs will be provided in areas of personnel traffic to permit egress from the area in the event of failure of the normal lighting system.  In equipment areas, emergency lighting will allow equipment operation for re-establishing normal auxiliary power.

3.4.12.2 Receptacles

120 V receptacles will be located throughout the plant so that equipment at grade can be reached with extension cords not over 50 feet in length.  A receptacle will be located on each platform servicing a manhole on vessels.

480 V receptacles will be 3 wire, 4 pole, 60 A, and installed in convenient locations within 150 feet of major equipment structures or areas in which portable power or welding units may be required.

3.4.12.3 Uninterruptible Power Supply 

MGS will have an essential service 120 Volt AC, single-phase, 60-Hertz (HZ) power source to supply AC power to essential instrumentation, to critical equipment loads, and to unit protection and safety systems that require uninterruptible AC power.  The essential service AC system and DC power supply systems are designed to ensure that critical safety and unit protection control circuits have power and can take the correct action on a unit trip or loss of plant AC power.

The uninterruptible power supply (UPS) will consist of a rectifier/charger, battery, single inverter, static transfer switch, manual bypass switch, and bypass transformer.  The input to the UPS will be 480 V, 3 phase, 60 HZ.  The UPS battery will be sized to sustain essential loads for one half hour before discharging down to minimum allowable voltage.  A UPS abnormal condition will be annunciated in the DCS.  

3.4.12.4 Emergency Generator and Black Start Capability

In addition to the DC battery system, an existing 230 kW AC generator will be used to provide emergency power to Station A’s essential load in case of the loss of normal AC power.  The emergency generator system comprises automatic switchover capability when AC power loss is detected.

The emergency generator feeds power to the auxiliary of the existing H. Gonzales Generators.  In the event of the total loss of power or when the transmission system is out of service, the emergency generator will provide the necessary power to blackstart the generators.  The output of these generators will feed directly to the 7 kV bus at the Vernon Substation, which feeds the start up transformer, motors and circuitry of the MGS.  Blackstart of MGS generators will be implemented when necessary to feed the City’s customer loads or to assist the ISO control area.

3.4.12.5 Grounding System

The electrical system is susceptible to ground faults, lightning, and switching surges that result in high voltages that constitute a hazard to site personnel and electrical equipment.  The station grounding system provides an adequate path to permit the dissipation of current created by these events.

Additions to the Vernon Substation will be provided with a buried copper ground grid to protect personnel from excessive touch and step potentials, and to provide connections for all new equipment safety grounding.

The 13.8 kV system will be high resistance grounded at each of the generators.  The 7200 V system will be low resistance grounded.  The 480 V system will be high resistance grounded with an alarm and location detection system.

A ground loop will be installed in the plant consisting of driven ground rods interconnected with copper conductors to form a complete system.  All ground grids and ground loops in the plant will be tied together.

A separate isolated ground system will be provided in the control room for instruments and low-level signal devices, and will be connected to the ground grid at a single point only.

3.4.12.6 Distributed Control System

The Distributed Control System (DCS) will provide for control of two combustion turbine generators, two heat recovery generators, and one steam turbine generator.  The system will also interface to and control other balance of plant equipment.

The DCS will interface to the ABB Advant control system supplied with the gas turbines and the steam turbine. This communications interface will utilize the ethernet functionality of the ABB system.

Detailed controls information from the ALSTOM combustion turbine, steam turbine and HRSG together with the Carter & Burgess specification E-DCS will be utilized by the Contractor to develop a complete integrated DCS for this project.

In general, control and monitoring shall provide for the following functionality:

· Automatic Load Allocation Control.
· Supplemental Firing and STG load control.
· Master Start Logic for 1x1 and 2x1 control.
· Provision for Cold, Warm, and Hot Start up.

· Interface to duct firing burner management system.

· HRSG Drum Level control.
· HRSG SCR ammonia skid control.
· Deaerator pegging steam control.
· HRSG Gas Pass temperature monitoring.
· HP Steam DSH control.
· LP Steam DSH control.
· HPBV control.
· LPBV control.
· HRSG MOV vent control.
· Steam Turbine Drain valve controls.
· Closed cooling water control.
· Raw water control.
· Condensate control.
· Condenser level control.
· Deaerator Level and Temperature Control.
· Condensate pump control.
· Condenser booster pump control.
· Feedwater Pump Control.
· Flame scanner cooling fan control.
· Air compressor system monitoring.
· Gas Compressor Control.
· CEMS System monitoring.
· Interface to Steam Turbine Governor Controls.
· Interface to Gas Turbine Governor Controls.
The new DCS with appropriate hardware and software will provide control, logging, monitoring, alarming, trending, sequence of events monitoring, and history storage and retrieval. 

The DCS will be provided in a Client/Server networked architecture. Redundant I/O servers will be provided for the plant control system. Operator Interface Clients will be provided for monitoring and control.

The I/O servers will provide interface from the Operator Interface Clients to the Control processors.  Redundant control processors and power supplies will be provided for each CTG set. Communications between Client/Servers and control processors will be redundant.

The DCS will also provide a performance monitoring and reporting package for continuous heat rate reporting with identification of specific component contribution to the overall heat rate.

3.4.13 Hardware Functional Description

Plant control will be from Operator Work Station Clients, via I/O Servers located in the central control rack room, to redundant process controllers for each CTG unit. Each operator client workstation will be provided with fully functional graphical user interfaces that depict the control and operational strategies required for plant operation. The system will provide for automatic load control via operator entered setpoints, and will also provide for automatic load allocation from the utility remote allocation facility.

An Engineering Work Station Client (EWS) shall be provided.

A Maintenance Workstation (MWS), which provides the plant electrical and instrument technicians with access to the DCS configuration logic will also be included.

3.4.14 Process Controllers

The process controllers will be provided in a redundant configuration, with hot fail over from primary controller to the secondary controller without any interruption of control functionality. 

3.4.15 Input/Output Cards

Input and output cards will be provided for each functional type of required I/O.  I/O will be provided in stand alone cabinets with the suitably sized redundant power supplies with 30% spare capacity.
3.4.16 Sequence of Events (SOE) Functionality

The DCS shall provide digital inputs for SOE functionality.  The SOE shall co-reside with the HSR on an independent server on the network. The system shall be provided with SOE configuration and database support software. The database engine shall be completely Windows NT 2000 compliant.

3.4.17 Historical Storage and Retrieval (HSR) Functionality

The DCS shall provide digital inputs Historical Storage and Retrieval functionality.  The HSR shall be an independent server on the network, and shall be provided with redundant mirrored hard disk. 

3.4.18 General Controls Logic

The control objective for the DCS is to provide a means for the operator to automate the control actions required for starting up an HRSG after a CTG has been started.  The automation shall provide the following functions when activated:

The operator will have the option of starting an HRSG by manually opening and closing all steam system vent and drain valves, manually controlling all STG condenser related functions, manually controlling drum level controllers and steam system bypass valves.  Optionally, the operator may set an HRSG’s DCS Automatic Master Start logic selector to the “Auto” position.

3.4.18.1 Steam Turbine Bypass Control

The Steam system HP/LP steam bypass valves are used for controlling the pressure gradient of the HRSG’s during startup and preventing excessive pressures in the respective headers during transient conditions.  Additionally, these valves are also automatically positioned when an STG trips to prevent lifting of HRSG safety valves.

During normal operation the steam system headers will operate with sliding pressure that is driven by the plant electrical load demand.  The STGs normally operate with wide open inlet control valves, accepting all steam produced by the CTG/HRSG trains.

3.4.18.2 Load Control

The plant consists of two CTGs, two HRSGs with supplementary burner firing, and one STG. The load for each CTG is directly set via an ABB Advant CTG controller or from the DCS consoles by raising or lowering the load setpoints of the ABB controllers.  Loading of the STG is not directly controlled, but instead is dependent on the total steam produced by the HRSGs.  The design basis is to allow the STG load to float rather than fix a load setpoint and bypass some excess steam.

An automatic load control scheme will be provided in the DCS.  The scheme allows a plant export power setpoint to affect automatic controlled manipulation of CTG loads and HRSG supplementary firing of operator selected equipment within the selected unit.  The plant export power target may be directly input by the operator, or the operator may enable remote Automatic Governor Control as the plant load target.  Alternately, in case the remote link should fail, the operator may select a backup remote target as the plant load target.  The capability to directly input a unit load control setpoint for each unit is also provided.  Additionally each CTG load, and each HRSG duct firing may also be manually established to desired values.

3.4.18.3 CTG/HRSG Start Permissives, Shutdowns, and Trips

The operation of the CTGs is safeguarded by redundant turbine protection ABB Advant Controller System. ALSTOM furnishes these controllers for each of the CTGs. Refer to the ALSTOM/ABB Operation Manual for detailed listing of the trip devices and configuration provided by ABB.

In addition, the DCS will formulate a start permissive, and will automatically generate a fired shutdown or CTG trip command to safeguard the operation of the HRSG.  The DCS will have three hard-wired interlocks to the ABB control system for these interfaces.

A separate HRSG duct firing Burner Management System (BMS) is also provided as a light off and safeguarding system.  It sequences all burner light-offs and trips duct firing should any unsafe operational conditions result.

DCS logic provides the BMS a start permissive based on CTG loading status and also formulates several HRSG protective trip signals that are input to the BMS.

In the event a CTG trip occurs, DCS logic affects automatic isolation of the HRSG from the steam systems to maintain HRSG pressure for restart and keep all steam from the other HRSG flowing to the STG.

The control objectives will be as follows:
· To prevent the CTG from starting if exhaust gas heat could damage the HRSG.

· To initiate a fired shutdown or a trip of the CTG if required to protect the HRSG.

· To initiate duct firing permissives and trips for HRSG protection.

· To isolate the HRSG from the plant steam systems when the CTG is automatically shutdown



· 
· 
· 
· 

3.4.18.4 Cathodic Protection System

The cathodic protection system will be designed to control the electrochemical corrosion of designated metal piping buried in the soil.  It will be of magnesium sacrificial anode type and will be independent of the system currently in service at the facility.  Insulated flanges will be provided at the connections between existing and new lines.

3.4.18.5 Freeze Protection Systems

Due to the infrequency and short duration of below-freezing ambient temperatures at the MGS, freeze protection systems will be provided only in susceptible outdoor areas.

3.4.18.6 Service Air System

The primary supply of instrument/plant air will be from two 100%  percent air compressor packages, with one instrument air dryer.  Utility stations will be available to supply plant air at locations around the facility.  Each station will have a 50-foot air hose and reel with a quick disconnect coupling.

3.4.18.7 Instrument Air System

The instrument air system will provide dry, filtered air to pneumatic operators and devices throughout the power plant.  Air from the service air system will be dried, filtered, and pressure regulated prior to delivery to the instrument air-piping network.
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3.4.18.10 Switchyard Controls

The switchyard will be controlled through an extension to the Vernon Substation control panel in the existing Control Room.  A detailed mimic bus equivalent will be presented on this panel. Selected electrical metering of volts, amps, vars, watts, phase angle and frequency will be displayed on the control system mimic bus equivalent.  Main breaker control, status alarm and sequence-of-event records will also be displayed and printed by the control system.

3.4.18.11 





3.5 POWER PLANT CIVIL/STRUCTURAL FEATURES

The following sections describe civil/structural features of the MGS, as illustrated in the general arrangement drawing (Figure 3.4-1).  Figure 07034DA-01 in Appendix B illustrates the site’s existing topography, proposed storm water management, and erosion control plan.  Table 3.5-1 lists the major structures of the power plant and gives their dimensions.  In addition to the features described in this section, descriptions of the natural gas supply and water supply are provided in Section 6.0, Natural Gas Supply and Section 7.0, Water Supply, respectively.

3.5.1 CTGs, HRSGs, STG, and Balance-of-Plant Equipment

The CTGs, HRSGs, and the STG will be supported at grade elevation on reinforced concrete mat foundations.  Balance-of-plant mechanical and electrical equipment will be supported at grade elevation on individual reinforced concrete pads.

3.5.2 Stacks

Each HRSG will be provided with an integral steel exhaust stack.  Each exhaust stack structure will be 110 feet tall (above grade) with an inside diameter of 12 feet and will include the associated appurtenances, such as sampling ports, exterior ladders, side step platforms, a lighting system (as recommended but not required by FAA regulations) and electrical grounding.

3.5.3 Major Buildings and/or Structures

The existing Station A includes:

· A building that contains the Johnson & Heinze and H. Gonzales generating units and Control Room.

· Cooling tower and heat exchangers.

· Transformers for the existing units.

· Vernon Substation switchyard.

The additional major proposed plant structures include:

· Combustion turbines (2).

· HRSGs, SCRs, duct burners, and stacks (2).

· Steam turbine and enclosure.

· Water treatment system.

· Raw water tank.

· Condensate water tank.

· Cooling tower.

· Switchgear 

· Step-up transformers (3).

· Generator breakers (3).

· Transformer breakers (3)

· Natural gas metering station.

· Natural gas compressor enclosure .

· Ammonia storage facility.

· Boiler chemical feed skids.

· Vacuum pump skid.

· Auxiliary space cooling water skid.

· Ammonia vaporizer system (2).

· Continuous emissions monitoring systems (2).

· Instrument/service air system.

· MCC/Relaying/Metering Building.

· Control Room.

All equipment will be located on individual spread footings or mat foundations.

3.5.4 Water Storage Tanks

Water storage tanks include a raw water storage tank with a capacity of 480,000 gallons and a condensate water storage tank with a capacity of 35,000 gallons.  Each water storage tank will be a vertical, cylindrical, field-erected steel tank supported on a suitable foundation.

3.5.5 Roads

The facility will be served by existing City roads.  Access to the facility will be provided through the east, south and west entrances.  The access maintenance area around the gas turbine equipment will be concrete, paved, or gravel surfaces.

3.5.6 Fencing

Only minor modifications to the existing chain-link fencing will be required.  The current fencing covers the site perimeter and substation.  Controlled access gates will be located at the entrances to the secured areas.

3.5.7 Sanitary Wastewater System

All sanitary wastes will be collected and routed through existing sewage lines to the Los Angeles County Sanitation District’s sewage treatment system.

3.5.8 Site Drainage

The City will comply with Standard Urban Storm Water Mitigation (SUSMP) requirements called for under Los Angeles County Municipal NPDES Permit.

The site will have been cleared and leveled as described in other references.  Erosion control for storm drainage during the Construction Phase shall be implemented.

The site has been cleared for this Project.  Additional grading will be minimized and completed only to accommodate the new facilities and storm water run off control.  The amount of earth moved will be minimized, but will be a sufficient amount to achieve the proper site access and drainage required for the Project.

A preliminary site drainage plan and profile has been prepared, and are included in Appendix B.  Uncontaminated storm runoff will be directed to two storm water retention pits, one located on each side of the site. Overflow from these trenches will flow into the existing storm water collection system. Temporary retention may be required during construction. 
All unpaved areas at the site shall be finish graded.  The unpaved areas of the site will either be seeded or covered with six to eight inches of ½” by ¾” gravel to allow some of the storm runoff to be absorbed.  Slopes at plant perimeter road and area between existing fence and Soto Street will be seeded.

3.5.9 Earthwork

The proposed site within the existing facility previously contained old distillate fuel tanks and berms.  The City has demolished all structures and underground obstructions, and re-leveled the site with appropriate compacted backfill.

New construction backfilling will be done in layers of uniform, specified thickness.  Soil in each layer will be properly moistened to facilitate compaction to achieve the specified density.  To verify compaction, representative field density and moisture-content tests will be made during compaction.  Structural fill supporting foundations, roads, and equipment access areas will be compacted to at least 95 percent of the maximum dry density as determined by ASTM D698.  Embankments, bedding for buried pipe, and backfill surrounding structures will be compacted to a minimum of 90 percent of the maximum dry density.  General backfill placed in remote and/or unsurfaced areas will be compacted to at least 85 percent of the maximum dry density.

The subgrades (original ground), subbases, and base courses of roads will be prepared and compacted in accordance with California Department of Transportation’s (Caltrans) requirements.  Testing will be in accordance with ASTM and Caltrans standards.  It is anticipated that approximately 1,000 feet of gravel and paved road will be added to the site.

3.5.10 Ammonia Storage Facility

Operation of the SCR NOX emission control system includes the use of aqueous ammonia, a solution consisting of water and 19 percent ammonia.  This solution will be stored in the Aqueous Ammonia Storage Facility located on site, which will include an 8,000-gallon storage tank.  The ammonia storage tank will be 10 feet in diameter by 15 feet high.  It will sit on a bermed pad 30 feet wide by 15 feet with its long axis oriented east/west.  The tank pad berm will be three feet high, giving a surge volume of 8,330 gallons, sufficient to hold the entire nominal 8,000-gallon tank capacity.  The extra 330 gallons of berm capacity would be sufficient to hold an additional volume of precipitation falling at a rate of one-inch per hour for one hour.  The drain rate from the tank pad to the adjoining truck ramp collection basin would be higher than the maximum rainfall event rate.  The ammonia tank will be equipped with a pressure relief valve set at 15 psig, a vapor equalization, carbon filter vent, and vacuum breaker.

The tank pad surface will slope to the south, toward the ammonia truck transfer station.  The front one-foot leading edge of the tank pad will slope from the east/west perimeters toward the center, entering a three-foot square (maximum) sump opening that passes under the south pad berm wall into the truck ramp drainage trough.

The ammonia delivery truck unloading station will include a bermed and sloped pad surface sitting above a reinforced, underground, lined concrete catch basin.  The bermed truck drainage pad would be 40 feet long by 10 feet wide, sloping from both ends to a center collection trough that drains into the underlying basin.  The ammonia storage tank pad sump will also drain into the truck drainage pad collection trough.  The collection trough will drain into a three-foot square (maximum) inlet sump to the catch basin.

The ammonia catch basin dimensions are 20 feet long by 10 feet wide by 7 feet deep, sufficient to hold 9,000 gallons with 1 foot of freeboard.

The openings of both the sump in the tank pad and the ammonia catch basin inlet from the trunk ramp will be sized to minimize the drain-down time of any potential spills, while also minimizing the exposed surface area of liquid ammonia solution in order to reduce the evolution of ammonia fumes to the atmosphere.  The liquid surface of the ammonia solution in the basin will be covered by flotation covers to inhibit the free evaporation of ammonia from the liquid.  The catch basin will be drained periodically to remove any accumulation of spills.

3.5.11 Sanitary Sewer System

All sanitary wastes will be collected and routed through the existing sewer pipeline to the LACSD sewer system.  A new locker room facility will be built to accommodate the new MGS contract employees during operation.

3.6 PROJECT CONSTRUCTION

Construction of the project from the notice to proceed to the beginning of commissioning, with commissioning requiring an additional three months, is expected to take 12.5 months.  The overall sequence of construction and startup includes site preparation, constructing foundations, installing major equipment, connecting major site interfaces, erecting major structures, and startup/testing.  The schedule and staffing requirements for construction are described in the following sections by major project components.

3.6.1 Construction Workforce and Mobilization

3.6.1.1 Construction Schedule/Workforce

The construction and startup schedule for the MGS project is displayed on Figure 1.5-1.  The construction and startup schedule is based on one eight-hour shift per day, five days per week.  Overtime and second-shift work may be used to maintain or enhance the construction schedule if required.

Table 3.6-1 indicates the projected total construction and startup craft manpower by month for the power generating facility and for the natural gas, sewer, and reclaimed water pipelines.  An estimated peak of 179 personnel is anticipated in the construction of the power plant.  An estimated peak of 23, 12, and 35 personnel are anticipated for construction of the natural gas, sewer, and reclaimed water pipelines, respectively.

3.6.2 Construction Plan

An engineering/procurement/construction (EPC) contractor will be selected for the design, procurement, and construction of the facility.  Subcontractors will be selected as needed by the EPC contractor for specialty work portions, as needed.

3.6.2.1 Mobilization

The EPC contractor will mobilize at the site within one month after full notice to proceed.  Initial site work will include setting up construction offices, site grading and stormwater control.  Gravel will be used for temporary roads, laydown, staging, parking, and work areas.

3.6.2.2 Construction Offices

Mobile trailers or similar facilities (e.g., modular offices) will be used as construction offices for owner, contractor, and subcontractor personnel.  An office area for all contractor and subcontractor forces will be located directly west of the property, across Seville Avenue.

3.6.2.3 Construction Parking

The construction worker and visitor parking lot will be located at the southeast corner of the intersection of Soto Street and East 50th Street, diagonally across from the facility.  This parking lot, which will be dedicated to construction parking, will provide adequate parking space for the anticipated peak construction personnel force as well as visitors.  It will be monitored by construction site security.

3.6.2.4 Laydown and Storage

The construction laydown areas will be west of the property, across Seville Avenue, and at the same location as the construction parking at the southeast corner of Soto and East 50th Street as indicated in Figure 3.6-1.  Pipe laydown during construction of the natural gas, reclaimed water, and sewer pipelines will be to the west of Seville Avenue.  

3.6.2.5 Construction Access

As indicated in Figure 3.6-1 the construction access for the Project will be from the east from Soto Street, a main public thoroughfare.  The existing access gate will be relocated to the north from its current location.

The construction staging, laydown and parking areas are indicated in Figure 3.6-1.  These facilities will be located outside the property boundaries.  The area directly west of the facility, across Seville Avenue, is considered as the area to be utilized by contractors for placing office facilities, and laydown/fabrication areas for the power plant and pipeline construction.  An area located at the southeast corner of the intersection of Soto Street and East 50th Street, diagonally across from the facility, is the primary area for construction workers and visitor parking, and is a secondary laydown area for power plant construction.
3.6.2.6 Emergency Facilities

Emergency services will be coordinated with the City of Vernon Fire Department and local hospitals located outside the City of Vernon.  The contractor may establish a relationship with two local urgent care facilities in the City (Technimed, 3364 E. Slauson Avenue and Stacey Medical Center, 4580 Pacific Blvd) for emergency physician referrals.  First-aid kits will be provided around the site and regularly maintained.  At least one person trained in first aid will be part of the construction staff.  In addition, all foremen and supervisors will be given first-aid training.

Fire extinguishers will be located throughout the site at strategic locations at all times during construction.  These will be maintained on a regular basis.

3.6.2.7 Construction Utilities

During construction, temporary utilities will be provided for the construction offices, laydown areas, and the MGS.

Temporary construction power will be supplied by utility-furnished power.  Area lighting will be provided and strategically located for safety and security.

During construction, all water will be supplied by the existing onsite potable water supply.  Average daily use of construction water is expected to be approximately 840 gallons with a maximum demand of 1,800 gpd in the first two months for dust control. Portable toilets will be provided throughout the site.

3.6.2.8 Site Services

The EPC contractor will provide the following site services:

· Environmental health and safety training.

· Site security.

· Site first aid.

· Construction testing.

· Site fire protection and extinguisher maintenance.

· Furnishing and servicing of sanitary facilities.

· Trash collection and disposal.

· Disposal of hazardous material and waste in accordance with LORS.

3.6.3 Construction Equipment and Materials

3.6.3.1 Construction Equipment

Construction equipment planned for use in the construction of MGS, the natural gas, sewer, and reclaimed water pipelines are listed in Table 3.6-2.

Truck deliveries will occur weekdays between 7:00 a.m. and 3:30 p.m.  The estimated daily major construction truck deliveries by month, is shown in Table 3.6‑3.  Materials such as concrete, pipe, wire and cable, fuels, reinforcing steel, and small tools and consumables will be delivered to the site by truck.

Most of the heavy equipment items will be transported by rail to the common shipping depot nearest to the site.  Rail deliveries will be off-loaded and transported to the site by common carrier or heavy equipment haulers.  Table 3.6.4 indicates the projected heavy construction truck deliveries of major equipment components and a summary of the components weight and number.

3.6.4 Hazardous Materials During Construction

During construction of the Project, only small quantities of hazardous materials will be used.  Primarily this will involve small volumes of commercially available chemicals such as paints and solvents, gasoline, diesel fuel, hydraulic fluids, and various lubricants.

No acutely hazardous materials (regulated substances) will be used or stored onsite during construction except for chemicals used to operate the existing units and for start-up of the Malburg Units 1 and 2.  These materials are considered to have low hazardous characteristics (i.e. toxic, flammable, corrosive) for the small volumes and concentrations used for power plant construction.  The EPC contractor or equipment manufacturer will specify the types of paints used during construction in conformance with all applicable LORS.

Liquid and hazardous wastes generated during construction will be disposed of at one of the waste disposal facilities identified in Section 8.13, Waste Management.

3.6.5 Solid Waste During Construction

Construction wastes will likely include scrap metals, wood, shipping materials, plastic wrap, and paper.  Segregation of these materials for offsite delivery to recycling facilities is important.  The solid waste hauler for the City will provide recycling bins.  Other unrecyclable solid waste will be taken to the Puente Hills Landfill, operated by the Sanitation Districts of Los Angeles County and located at 2800 Workman Mill Road, Whittier, CA 90501.

The total amount of solid waste generated during construction has been estimated in Table 3.6-5.  The table also summarizes the anticipated waste streams generated during construction along with the appropriate management methods for treatment or disposal.

3.6.6 Wastewater During Construction

Wastewater generated during construction will be minimal. Since the water table is low, dewatering of excavations for foundations is not anticipated.  This generally is the largest potential source of wastewater.

Other potential wastewater sources during construction are:

Piping system flushes

· The cooling water systems will be flushed out with treated water.  Water system flush water will be collected in an oily water separator to collect any residual oily substances, checked for pH and discharged to the sewer.  It is anticipated that a total 12,000 gallons of wastewater will be generated as a result of pipe flushing during the course of construction.  On a daily basis, wastewater generation from flushes will be very small, probably no more than an average of 600 gallons per day, during the 20 working days when flushes are scheduled.

· Air systems will be blown out with compressed air, thus no wastewater discharge is anticipated for these systems.

· Natural gas supply lines will be blown out with compressed air and will not generate any wastewater.

· Gas turbine and booster compressor lube oil piping systems will be shipped from their respective factories, already pickled and sealed. Any flushing required in the field will be contained in a closed loop system that will not generate any wastewater. Used flushing oil from the oil flushes will be collected and trucked to an authorized disposal site.  The gas turbine and the booster compressors have the only oil systems to be flushed at the site.  It is anticipated that no more than two 55-gallon drums will have to be disposed of.

Dust mitigation

No wastewater discharge is anticipated, as this operation would only apply sufficient water to the ground to settle potential dust particles. 

Spill clean up

Through the use of safety procedures and good construction practices, no spill clean up is anticipated that would result in a wastewater discharge.

Concrete delivery truck and concrete pumper truck clean up

The construction contract will be written so as not to allow concrete delivery and pumper trucks to wash down at the site after unloading.

3.6.7 Environmental Control During Construction

As part of the project safety and environmental plan, regular safety meetings will take place in which workers are made aware of the potential for contact with these hazardous materials.  Material safety data sheets will be required for every hazardous material, such that workers are made familiar with the precautions for the safe handling and disposal of materials, and the correct first-aid measures such as eye wash stations.

The EPC contractor will also be required to prepare an Environmental Protection Program providing a plan for defining the work scope involved, identifying all environmental requirements applicable to the scope of work (such as spill prevention/containment, response plans, etc.), and the contractor’s responsibilities relating to assuring environmental compliance.  As part of this plan, the EPC contractor will furnish all facilities and services required to support the plan, which may be necessary to prevent contamination of the environment within the work scope. The contractor’s program will include maintaining all necessary documentation to comply with local, state, and federal environmental laws and regulations.  This documentation will be maintained onsite for easy access and availability.

The program will address all environmental areas, including:

· Dust control.

· Water pollution.

· Air pollution.

· Soil and vegetation.

· Sanitary waste.

· Hazardous waste.

· Noise control.

3.7 FACILITY OPERATION 

The power plant operation will be controlled and monitored by highly trained operators during each operating shift.  In addition, maintenance and supervisory personnel will generally be present during the day shift and, as required by specific operations or maintenance activities, during night shifts.  Power plant operation will require approximately 32 full-time permanent personnel with up to 24 employees during the day shift and 4 employees each during the 2 night shifts.

The MGS is designed to serve the City’s electric utility customers.  The City expects that MGS, due to its state-of-the-art pollution control, generation equipment, and combined cycle configuration, will be one of the most efficient generation facilities available.  MGS will operate with a capacity factor between 60 and 85 percent, and will have an availability factor of 90 to 98 percent.  It is projected that the MGS will operate from 5 to 7 days per week, generally 24 hours per day depending upon customer load and weather conditions.  Other factors that can affect the operation of the Project are market and control area conditions, for both energy and ancillary service requirements.  

The MGS will be able to operate at several different levels of electrical output.  At full operation of both CTGs, the MGS will be able to increase electrical power output by operating the air inlet coolers and also the duct burners.  When necessary, the MGS will be able to operate at partial load by reducing the operating level of the CTGs or by placing one CTG on standby.

A full plant shutdown could result from equipment malfunction, fuel supply interruption, or transmission line disconnection.

Planned maintenance will be coordinated with demand fluctuations so that outages occur during periods of low demand, which is normally during off-peak periods.

In the unlikely event of a situation that causes a longer-term cessation of operations, the plans in Section 4.0, Facility Closure, will be implemented.

3.8 SAFETY AND RELIABILITY

3.8.1 Facility Safety

The MGS will be designed for safe operation.  Potential hazards that could affect plant facilities include earthquake, flood, and fire.  Safe operation includes safety for the power plant operating personnel, who will be trained to provide proper response to hazards and to avoid unsafe operating conditions.

3.8.1.1 Natural Hazards 

Surface Fault Rupture and Earthquake Ground Shaking – During onsite investigation, no existing or potential future active faulting (ground-surface rupture along the trace of an active fault) was observed at the site or along the proposed pipeline routes.  These areas do not lie within a “fault rupture hazard zone” (CDMG 1997).

The MGS project power plant structures, equipment, and pipelines will be designed to withstand a minimum peak horizontal ground acceleration of 0.82g.  This is in accordance with the 1997 Uniform Building Code (UBC) and 1998 California Building Code (CBC) seismic-design criteria (10 percent chance of exceedance in a 50-year design life).  It is noted that practically there is no difference between the UBC 1997 and CBC1998 requirements for the power plants (Baker, 2001).

Liquefaction – Strong ground shaking can cause a temporary loss of shear strength of low cohesion, loose and saturated soils.  Ground surface effects of liquefaction within the upper 50 feet can include subsidence, ground lurching, ground cracking, and lateral spreading.  To evaluate the liquefaction potential at the site, soil borings were drilled to depths of 31.5 to 56.5 feet below ground surface in the area of the power plant location.  Standard penetration tests performed in the borings indicate that the site soils display moderate resistance to liquefaction (Appendix C, Geotechnical Investigation).

Subsidence – While ground subsidence has been documented in the Wilmington oil field south of the MGS, the potential for subsidence at the site is considered low.  The principal cause for subsidence in the Wilmington oil field was the removal of oil and gas.  These conditions are not present in the geologic strata beneath the MGS.

Expansive Soils – Based on onsite investigations, the majority of the near surface soils are granular in nature.  Accordingly, the expansion potential is considered low.

Slope Stability – The MGS and pipeline alignments are on relatively level terrain, thus slope stability is not a concern.

Flooding – The site is located outside the boundaries for a 100 year flood event therefore, potential flooding hazards are very low.

3.8.1.2 Onsite Fire Protection Systems

The fire protection system will be designed to protect personnel and limit property loss and plant downtime in the event of a fire.

The project will rely on both onsite fire protection systems and local fire protection services.  The project will have the following onsite fire protection systems:

Gas Turbine Manufacturer’s Fire Protection System – This system protects the gas turbine, generator, and accessory equipment compartments from fire.  The system will have fire detection sensors in all compartments.  Actuating one sensor will provide a high temperature alarm on the gas turbine control panel.  Actuating a second sensor will trip the gas turbine, turn off ventilation, close ventilation openings, and automatically release CO2.  The CO2 will be discharged at a design concentration adequate to extinguish the fire.

At the MGS a new underground fire loop will be installed.  The main will supply fire protection water to the cooling tower, main step-up transformers, steam turbine, miscellaneous equipment of the fire protection systems, fire hydrants, and firewater hose racks.  A fire pump skid with electric, diesel, and jockey pumps will be designed and installed as required.  The needed fire protection water is 150,000 gallons, which will be supplied from an existing underground 275,000-gallon firewater storage tank.  The fire loop  will be connected to this tank via the firewater pumps.  The firewater distribution system will provide water at 1,250 gpm.  An electric motor driven, vertical fire pump will be the primary pump.  A diesel-driven vertical fire pump will be provided as a backup.  An electric motor driven, vertical jockey pump will be provided to maintain pressure in the fire protection loop.  The fire pump skid will include local and remote alarm and control panels.

3.8.1.3 Local Fire Protection Services

In the event of a serious fire, the MGS will receive fire protection services from the nearest fire station located at 4305 Vernon Avenue, approximately 1 mile from the plant.  The facility’s Risk Management Plan described in Section 8.12, Hazardous Materials Handling, will provide necessary information on hazardous materials to insure that safe and effective fire fighting measures are used.  Additional information on local emergency services can be found in Section 8.8, Socioeconomics.

3.8.1.4 Personnel Safety Programs

The MGS will implement the personnel safety programs described in Section 8.7, Worker Safety and Health, to provide for personnel safety and ensure compliance with federal and state occupational safety and health requirements.

3.8.1.5 Risk Management Plan

The SCR systems will require ammonia for NOX emissions control.  Ammonia in the amounts used at the facility will require the preparation of a Risk Management Plan.  Systems will be designed to minimize the risk associated with the storage and handling of ammonia.  See Section 8.12, Hazardous Materials Handling, for further discussions of public health risks associated with ammonia use.

3.8.2 Transmission Line and Safety Nuisance

No new transmission lines will be built as part of the MGS project.  Thus, there would be no new issues relating to the transmission line and safety nuisance.

The MGS will comply with Title 14, CCR, Section 1250, Article 4, which establishes fire prevention standards for electric power generation facilities.
3.8.3 Reliability and Availability

3.8.3.1 Plant Reliability and Availability

The expected service life of MGS is 30 years.  Well-maintained units will be capable of service lives longer than 30 years.  However, due to the rapid advancements in gas turbine technology, it may not be economical to operate MGS longer than 30 years.

Two separate CTG/HRSG trains will operate in parallel within the combined cycle power block.  Each CTG train will provide approximately 30 to 35 percent of the combined cycle power island output.  The heat input from the exhaust gas from each combustion turbine will be used in the HRSG to produce steam.  Heat input to each HRGS can be supplemented by firing the HRGS duct burners, which will increase steam generation resulting in an increase in plant electrical output.  Thermal energy in the steam from the HRSG will be converted to mechanical energy and ultimately into electrical energy in the STG.  The expanded steam from the STG will be condensed and recycled to the feedwater system.  Power from the STG will contribute approximately 30 to 50 percent of the total combined cycle power island output.  

Major components of the combined cycle power island consists of the following subsystems:

· CTG:  The CTG subsystem includes the combustion turbine, inlet air filtration and evaporative cooling system, generator and excitation systems, and turbine control and instrumentation.  The combustion turbine will produce thermal energy through the combustion of natural gas and conversion of the thermal energy into mechanical energy through rotation of the combustion turbine, which drives the compressor and generator.  Exhaust gas from the combustion turbine will be used to produce steam in the associated HRSG.  The CTG generator excitation system will be a solid state static system.  Combustion turbine control and instrumentation interfaced with the (DCS) will cover the turbine governing system, the protective system, and sequence logic.

· HRSG:  The HRSG subsystems consist of the HRSG and blowdown systems.  The HRSG system provides for the transfer of heat from the exhaust gas of a combustion turbine and from supplemental combustion of natural gas in the HRSG duct burners for the production of steam.  This heat transfer produces steam at the pressures and temperatures required by the STG.  Each HRSG system consists of ductwork, duct burners, heat transfer sections, a SCR system, and an oxidation catalyst module.  The blowdown system provides drains for each HRSG boiler drum.  The system includes a continuous and intermittent blowdown drum for each HRSG to control boiler feedwater quality.

· STG:  The STG converts the thermal energy in the steam to mechanical energy to drive the generator.  The basic subsystems include the steam turbine and auxiliary system, turbine lube oil system, generator, and generator exciter system. 
· Balance of Plant Systems include:

· Boiler Feedwater:  The boiler feedwater system transfers feedwater from the common deaerator through the LP and HP drums to the superheater sections of the HRSGs.  The system consists of two 100 percent boiler feed pumps.  The pumps are multistage, electric motor-driven, and include regulating control valves, minimum flow recirculation control, and other associated piping and valves.

· Condensate:  The condensate system provides a flow path from the condensate storage section of the water-cooled condenser via two 100 percent capacity, motor-driven condensate pumps to the deaerator.

· 
· 
· Demineralized Water System and Power Cycle Makeup:  The demineralized water system is designed to provide demineralized water for the power cycle makeup on a continuous basis.  A condensate storage tank provides additional demineralized water capacity for 8 hours in the event that the demineralized water system is down.

· Main Cooling System: The main cooling water system consists of one three cell mechanical draft cooling tower, two 50% circulating water pumps, and two 100% cooling water booster pumps 

· Auxiliary Cooling Water System:  The auxiliary cooling water system provides cooling water from the auxiliary cooling water heat exchanger to the CTGs, and STG, and hydraulic and lube oil subsystems.  The water is then returned to the auxiliary cooling water exchanger for cooling.  Major components for these subsystems include an auxiliary cooling water heat exchanger, two 100 percent, motor-driven pumps, and associated piping and valves.

· Three 50% reciprocating fuel gas compressors, filters, heater and other auxiliaries provide fuel gas to the combustion turbines.

· Compressed Air:  The compressed air system is comprised of two 100 percent skids containing the instrument air and service air subsystems.  The service air subsystem has service air headers, distribution piping, and hose connections.  The instrument air subsystem supplies dry compressed air at the required pressure and capacity for all control air demands, including pneumatic controls, transmitters, instruments, and valve operators.  The instrument air system will include one dual tower air dryer with prefilters and after filter, and air receiver, instrument air headers, and distribution piping.

· DCS:  The DCS will be a redundant microprocessor-based system, which will provide control, monitoring, and alarm functions for plant systems and equipment.  Redundancy will be such that no single processor failure can cause or prevent a unit trip.  The DCS will interface with the control systems furnished by the CTG and STG suppliers and the existing water treatment system to provide remote control capabilities, as well as data acquisition annunciation, and historical storage of turbine and generator operating information.  Plant operation will be controlled from the operator panel, which will be located in the control room.  The operator control panel will consist of individual cathode ray tubes (CRT)/keyboard consoles and an engineering workstation.

Operation and maintenance procedures for the units will be consistent with industry standard practices to maintain all plant components in operation for 30 years.  For this life to be realized, and for the plant to operate reliably, a preventative maintenance program will be implemented for the project.  This program will begin during engineering and procurement of the project, when design and specifications will be reviewed for reliability and maintainability of plant systems and equipment.  Special design features to ensure reliability of the MGS include the following:

· All plant equipment will be selected based on technical and commercial evaluations, detailed review of the historic and predicted reliability of the suppliers’ equipment, and detailed review of the suppliers’ quality control and equipment inspection procedures.

· Equipment redundancy will be provided throughout the plant, so that the failure of one piece of auxiliary rotating equipment cannot take the unit off-line.  System control valves will be arranged with manual bypasses or manual override capability.

· The existing black startup diesel generator will be capable of starting H. Gonzales combustion turbines and is described in Section 3.4.12.4, Emergency Generator and Black Start Capability.

· Filters and strainers will be designed for online cleaning or changing.

During the operational phase of the Project, the preventative maintenance program will consist of monitoring, record keeping, and maintenance work to detect and rectify deterioration in systems and equipment before such deterioration results in a forced outage or prolonged maintenance outage.

It is expected that the preventative maintenance program will result in high plant availability.  Plant availability refers to the plant's available generating capability during a given period of time, and is assessed using the Equivalent Availability Factor (EAF).  The EAF is a weighted average measure of plant availability considering both full and partial outages.  In determining the EAF, outages are weighted by magnitude (i.e., fractional reduction in available generating capacity) and duration.  Outages consist of planned overhauls, maintenance outages, and forced outages.  The plant's annual EAF is expected to be in the range of 90 to 98 percent.

Planned Outages

The overall availability due to planned outages will vary in a predictable fashion from year to year.  The Project’s operating plan includes a planned combustion turbine outage schedule cycle that varies over a 120,000 equivalent-operating-hour (EOH) time period.  At 10,000 EOH increments, two working days are required for inspection and planned maintenance.  At 20,000 EOH increments, three working days are required for inspections and planned maintenance.  At 40,000 EOH increments, 16 working days are required for inspection and planned maintenance.  At 60,000 EOH increments, 14 working days are required for inspection and planned maintenance.  Each inspection and planned maintenance period includes short-term off-line water washes.  In general, outages are planned to coincide when a unit is scheduled for downtime.

Forced Outages

Historically, combined cycle plants in a continuous duty service have operated with forced outage rates in the 1 to 2.5 percent range over the life of the facility.  The equivalent forced outage rate for heavy-duty gas turbines alone, similar to those to be installed at the MGS, is on the order of 1 to 1.5 percent.  The supplier has indicated similar rates to be expected for these machines.

Several components of the plant can be responsible for forced outages, such as the steam turbine, HRSG pressure parts, pumps, heavy rotating equipment, electrical equipment, controls, and gas path machinery.  Most of the outages are from auxiliaries and controls and not the heavy rotating machinery.  It is noted that most of the heavy machinery failures are detected prior to a catastrophic failure during the frequent inspections and the defective part is replaced prior to complete failure.

Environmental controls, such as DLN combustors, etc., are increasing contributors to forced outages.  Environmental controls, such as the equipment to reduce NOX are complex in design and operation and can be slow to disassemble and reassemble.  The increase in the amount of these controls over the years has increased the forced outage rate of gas turbine equipment in the order of 0.5 percent.

The balance of plant and support systems are assumed to have sufficient spare parts and support systems to not be a major contributor to the forced outage rate.  Generally, these systems are quite reliable and contribute to less than a 0.5 percent forced outage rate over the life of the plant.

The Availability Factor (AF) for a plant is the ratio of time that the plant is available for operation, to the period hours.  AF identifies the percentage of time that the plant was able to operate during any period of time.

Power plant reliability is conventionally measured by the Equivalent Availability Factor (EAF).  The EAF is similar to the AF, except that all equivalent derated hours, when the plant was operated in a derated condition, are subtracted from the available hours.  EAF is defined by the North American Electric Reliability Council as:

[{AH - (EUDH + EPDH + ESEDH)}/PH] x 100 percent

where AH is the number of hours during the period when the unit was available for operation.

EUDH is the equivalent unplanned derated hours, which is the product of the unplanned derated hours and the size reduction divided by the net maximum capacity.

EPDH is the equivalent planned derated hours, which is the product of the planned derated hours and the size of the reduction divided by the net maximum capacity.

ESEDH is the equivalent seasonal derated hours, which is the net maximum capacity less the net dependable capacity times the available hours divided by the net maximum capacity.

PH is the period hours, which is the number of hours, a unit is in an active state (typically one year).

The net dependable capacity is the net maximum capacity modified for ambient limitations.  The net maximum capacity is the capacity a unit can sustain over a specified period when not restricted by ambient conditions or equipment deratings, minus the losses associated with station service or auxiliary loads.

The EAF for Units 1, 2, and 3 are expected to be in the range of 90 to 98 percent.

Special design features to ensure reliability of the Units include the following:

1. All plant equipment will be selected based on technical and commercial evaluations, detailed review of the historic and predicted reliability of the suppliers’ equipment, and detailed review of the suppliers’ quality control and equipment inspection procedures.

2. Equipment redundancy will be provided throughout the plant, so that the failure of one piece of auxiliary rotating equipment cannot take the unit offline.  System control valves will be arranged with manual by passes or manual override capability.  The equipment redundancy plans are shown in Table 3.8-1.

3.8.3.2 Emergency Generator Diesel Oil Supply System

Diesel oil will be used to operate the existing 230 kW emergency generator to power the emergency electrical systems at the plant in case of a complete plant electrical failure. Diesel oil will be delivered by tank truck to the emergency diesel generator oil storage tank.  Oil will flow by gravity or be pumped by one of two 100 percent pumps to the emergency diesel generator. The emergency diesel generator will continue to operate under emergency or test conditions less than 200 hours per year.

3.8.3.3 Equipment Redundancy

The following subsections identify equipment redundancy as it applies to project availability.  Equipment redundancy provides means for avoiding outages and reducing the magnitude of outages.  For example, because the plant will include two auxiliary cooling water pumps that have 100 percent capacity each, an outage of a single pump would not result in a plant outage.  Note that some elements may be subject to modification in the final design.

3.8.3.4 Power Plant Maturation

The anticipated maturation period of MGS will range between six and nine months.  The plant's first year EAF is estimated to be in the range of 90 to 95 percent.  Functional testing, performance testing, punchlist resolution, reliability runs, and warranty claims will accelerate the maturation process, as well as extensive quality assurance and control during the commission and startup of the facility.  The EAF will climb to be in the range of 90 to 98 percent after this period.

Combined cycle performance loss during extended operational periods is largely due to compressor fouling or wear.  Over time, this loss is normally as much as two percent as compared to the last time the compressor blades were cleaned.

The rates of both compressor fouling and performance loss are a result of variations in environmental conditions, fuel, machine operating scenario, and maintenance practices.  Performance losses in the ALSTOM CTG’s are minimized by periodic off-line compressor washes.  The ALSTOM CTG’s are not designed for on-line water washing.

Performance recovery, beyond that which occurs with normal maintenance, including off-line washes, can be achieved following other off-line procedures.  One procedure involves removing both the compressor and turbine casing to accommodate hand scouring of the compressor rotor and stator airfoils.  Compressor inlet air-filter cleaning/replacement, along with other required maintenance, may also be performed during these inspections.  Such an outage would most likely coincide with the hot gas path or major inspection intervals, since significant machine disassembly is required.

Plant performance degradation during normal operation is cyclic, as it is impacted by off-line compressor water washes.  The average recoverable deterioration ranges from zero percent to upwards of two percent for output and zero percent to upwards of one percent for thermal efficiency after a water wash in a one-month period.  If water washes are not timely, these losses can approach four percent plus and two percent, respectively, over time.

The average non-recoverable deterioration ranges from zero percent to upwards of two percent for output and zero percent to 1.75 percent for thermal efficiency over a six-year period.  After this initial period, the amount of non-recoverable deterioration remains stable, with little or no additional loss over time other than the losses that may be attributable to blade erosion or combustor degradation.

3.8.3.5 Commercially Proven Technology

Facility design utilizes commercially proven technologies from major equipment suppliers, including ALSTOM combustion turbines, HRSGs and steam turbines.  These equipment designs are used throughout the world in this application.

3.8.3.6 Fuel Availability

MGS will be designed to burn natural gas.  The City will provide service from an existing gas transmission pipeline located approximately 1,100 feet from the proposed power plant.  The total length of new pipeline to be constructed is approximately 1,300 feet, including approximately 200 feet within the facility boundaries.  The average daily natural gas requirement during the planned 24-hour operating period at full load is approximately 23 Billion Btu/day.  Fuel gas custody transfer and metering systems to measure fuel gas usage and quality will be provided on site.

The natural gas pressure as delivered will be between 275 and 400 pounds per square inch gage (psig).  Three new 50 percent natural gas compressors will be installed to boost the natural gas pressure to the minimum pressure of 378 psig required at the CTG outlets.  The availability of fuel gas will be high as its supply will be only interrupted (remote possibility) during an outage of the interstate transmission line.

3.8.3.7 Water Availability

The Central Basin Municipal Water District will supply reclaimed water for the project.  Reclaimed water will be available as described in Section 7.0, Water Supply.  Normal operating plant potable water requirements amount to approximately 53 acre-feet per year, as presented in Table 3.4-9.  Reclaimed water will be supplied to the generating facility by a new 10,000-foot pipeline (diameter 18-inch/12-inch).

At the power plant site, a reclaimed water storage tank with a capacity of 480,000 gallons will be provided.  This quantity is sufficient to satisfy 8 hours of plant operation at summer peak conditions in case of water supply interruption.

3.8.3.8 Project Quality Control Measures

The Project will require quality control measures to be implemented by suppliers and contractors providing equipment and services to the project.  This requirement will apply to the engineering, procurement, construction, and startup phases of the Project.  It is expected that such measures will be part of quality assurance programs established by the suppliers and contractors.  The City will audit the quality assurance programs, and will also supplement the programs with independent design reviews, shop inspections, and construction site inspections.

3.8.4 Applicable Power Plant Reliability LORS

Design, construction, and operation of the MGS including pipelines and ancillary facilities will be conducted in accordance with all LORS pertinent to facility safety and reliability and availability.

The following LORS are applicable to the MGS in the context of power plant reliability and availability, which are addressed in Section 3.8.3.

3.8.4.1 Industry Codes and Standards

Currently, there are no industry codes or standards that govern power plant reliability; however, there are trade organizations and associations that are generally recognized as authorities and leaders in the field of power plant availability and reliability.  Definitions used by these organizations have become generally accepted as a common means of communicating and the data published has been found to be useful.

3.8.4.2 MGS Compliance with Power Plant Reliability LORS

As further described in Section 3.8.3, the MGS will be designed for reliable operations for an expected project life of 30 years.  To create and maintain reliable operations, the MGS will include a maintenance program, equipment redundancy, and maintain a dependable fuel source and water supply.

3.8.4.3 Efficiency

CEQA requires a power plant or other new projects to prevent waste of energy.  CEQA also requires the project to be more efficient in energy use than alternatives to the project.  CEC is the administering agency.

3.8.4.4 Project Noise Control Features

As part of the facilities design, specific noise control equipment will be incorporated that include:

· CTG Inlet air silencer.

· Gas turbine – enclosure.

· CTG accessory compartment – enclosure.

· Acoustical barrier walls around the exhaust diffuser and duct.

· HRSG stack silencer.

· HRSG inlet noise reduction shroud .

· STG noise reduction enclosure.

· Cooling tower noise reduction accomplished via a closed side on the plant boundary side of the tower.

· Fuel gas compressors noise reduction by locating them in a weather and sound enclosure.

The incorporation of these noise control devices has been included in the formulation of equipment noise generation values used in the noise analysis contained in Section 8.5.

3.9 LORS

LORS applicable to the Project are shown in Table 3.9-1.  The design of all structures and facilities will be based on building codes, specifications, industry standards and regulations.  All designs and construction methods will be in accordance with the LORS that are in effect at the time that building plans are first submitted to the Chief Building Official for review and approval.  The City will review all building permits, during the building approval process.

3.9.1 Engineering Geology

Unless specifically stated otherwise, the design of all structures and facilities will be based on the laws, ordinances, codes, specifications, industry standards, regulations, and other reference documents in effect at the time of design.  Applicable codes and industry standards with respect to the Project’s engineering geology are summarized in sections of Appendix B, MGS Discipline Design Basis.

3.9.2 Civil and Structural Engineering

Unless specifically stated otherwise, the design of all structures and facilities will be based on the laws, ordinances, codes, specifications, industry standards, regulations, and other reference documents in effect at the time of design.  Applicable codes and industry standards with respect to the Project’s engineering design criteria, construction and operation are summarized in Appendix B, MGS Discipline Design Basis.

3.9.3 Mechanical Engineering

Unless specifically stated otherwise, the design of all structures and facilities will be based on the laws, ordinances, codes, specifications, industry standards, regulations, and other reference documents in effect at the time of design.  Applicable codes and industry standards with respect to the Project’s mechanical engineering design criteria, construction, and operation are summarized in Appendix B, MGS Discipline Design Basis.

3.9.4 Electrical and Control Systems Engineering

Unless specifically stated otherwise, the design of all structures and facilities will be based on the laws, ordinances, codes, specifications, industry standards and regulations, and other reference documents in effect at the time of design.  Applicable codes and industry standards with respect to the project’s electrical engineering design criteria; construction and operation are summarized in Appendix B, MGS Discipline Design Basis.

3.9.5 Seismic Design

The MGS site is located in Seismic Zone 4.  Structures, their foundations, and equipment will be designed in accordance with the 1997 Uniform Building Code (UBC 1997) and 1998 California Building Code (CBC 1998).

3.10 INVOLVED AGENCIES AND AGENCY CONTACTS

Agency contacts regarding facility design of the MGS are listed in Table 3.10-1.
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Table 3.4-1
Summary of Operating Cases

	

Case NO.
	Operating Conditions

	
	Ambient Temperature (°F)
	Relative Humidity (%)
	CTG Load (%)
	Evaporative Cooler
 Status
	Duct Burner Status

	1
	75
	50
	100
	On
	On

	2
	38
	60
	100
	Off
	On

	3
	65
	50
	100
	On
	On

	4
	65
	50
	100
	On
	Off

	5
	92
	40
	100
	On
	On


Table 3.4-2
Power Cycle Heat Balance – Performance Guarantee Case (Case 1)

	Temperature (°F)
	75

	Relative Humidity (%)
	50

	CT Load (%)
	100

	Evaporation Cooler Status
	On

	Duct Burner Status
	On

	Plant Output

	Gross gas turbine output (kW), each
	42,165

	Gross Steam Turbine Output
	55,075

	Gross plant output (kW)
	139.405

	Auxiliary power estimated, (kW), plant total
	4,843

	Net plant output (kW)
	134,563

	Net plant heat rate – (Btu/kW-hr), LHV
	7,093

	Net plant efficiency, (%)
	48.11

	Gas Turbine

	Compressor inlet temperature (°F)
	64

	Fuel consumption (MMBtu/hr), each
	405.4

	GT exhaust flow (lb/hr)
	1,004,050

	GT exhaust temperature (°F)
	1,024

	Evaporator water flow (lb/hr), each
	2,240

	Steam Turbine

	HP Throttle Flow, (lb/hr)
	385,100

	HP Throttle Pressure, (psia)
	1,282

	HP Throttle Temperature, (°F)
	968

	HP Throttle Enthalpy, (Btu/lb)
	1,478

	IP Induction Flow, (lb/hr)
	29,990

	IP Induction Pressure, (psia)
	147

	IP Induction Temperature, (°F)
	416

	IP Induction Enthalpy, (Btu/lb)
	1,257

	Steam Turbine Exhaust Flow, (lb/hr)
	414,080

	Steam Turbine Exhaust Temperature, (°F)
	119


Table 3.4-2 (continued)
Power Cycle Heat Balance – Performance Guarantee Case (Case 1)

	Condenser

	Back Pressure, (in Hg)
	3.4

	Circulating Water Flow, (gpm)
	24,933

	Circulating Water Inlet Temperature, °F)
	80

	Circulating Water Outlet Temperature, °F)
	110

	Condenser Heat Duty, (Btu/hr)
	375,632

	HRSG, Each

	Duct Burner Fuel, MMBtu/hr
	70.320

	HP Steam Flow, (lb/hr)
	195,550

	HP Steam Pressure, (psia)
	1,340

	HP Steam Temperature, (°F)
	970

	IP Steam Flow, (lb/hr) 
	14,995

	IP Steam Pressure, (psia)
	156

	IP Steam Temperature, (°F)
	420

	HRSG Stack Temperature
	220

	Cooling Tower

	Cooling Tower Water Flow Rate, (gpm)
	24,933

	Cooling Water Inlet Temperature, (°F)
	80

	Cooling Water Outlet Temperature, (°F)
	110

	Cooling Tower Approach, (°F)
	17.5

	Cooling Tower Range, (°F)
	30

	Cooling Tower Heat Duty, (Btu/hr)
	390,632


Table 3.4-3
Power Cycle Heat Balance – Lowest Monthly Minimum Temperature (Case 2)

	Temperature (°F)
	38

	Relative Humidity (%)
	50

	 CT Load (%)
	100

	Evaporation Cooler Status
	Off

	Duct Burner Status
	On

	Plant Output

	Gross gas turbine output (kW), each
	45,320

	Gross Steam Turbine Output
	55,300

	Gross plant output (kW)
	145,930

	Auxiliary power estimated, (kW), plant total
	4,887

	Net plant output (kW)
	141.04

	Net plant heat rate – (Btu/kW-hr), LHV
	7,040

	Net plant efficiency, (%)
	48.47

	Gas Turbine

	Compressor inlet temperature (°F)
	40

	Fuel consumption (MMBtu/hr, LHV), each
	428.83

	GT exhaust flow (lb/hr)
	1,054,000

	GT exhaust temperature (°F)
	1,009

	Evaporator water flow (lb/hr), each
	0

	Steam Turbine

	HP Throttle Flow, (lb/hr)
	380,800

	HP Throttle Pressure, (psia)
	1,267

	HP Throttle Temperature, (°F)
	966

	HP Throttle Enthalpy, (Btu/lb)
	1,477

	IP Induction Flow, (lb/hr)
	29,150

	IP Induction Pressure, (psia)
	149

	IP Induction Temperature, (°F)
	413

	IP Induction Enthalpy, (Btu/lb)
	1,257

	Steam Turbine Exhaust Flow, (lb/hr)
	412,770

	Steam Turbine Exhaust Temperature, (°F)
	112


Table 3.4-3 (continued)
Power Cycle Heat Balance – Lowest Monthly Minimum Temperature (Case 2)

	Condenser

	Back Pressure, (in Hg)
	2.77

	Circulating Water Flow, (gpm)
	24,933

	Circulating Water Inlet Temperature, (°F)
	72.4

	Circulating Water Outlet Temperature, (°F)
	102.5

	Condenser Heat Duty, (Btu/hr)
	374,935

	HRSG, Each

	Duct Burner Fuel, MMBtu/hr
	66.2

	HP Steam Flow, (lb/hr)
	190,400

	HP Steam Pressure, (psia)
	1,307

	HP Steam Temperature, (°F)
	970

	LP Steam Flow, (lb/hr) 
	16,470

	IP Steam Pressure, (psia)
	152

	IP Steam Temperature, (°F)
	418

	HRSG Stack Temperature
	211

	Cooling Tower

	Cooling Tower Water Flow Rate, (gpm)
	24,933

	Cooling Water Inlet Temperature, (°F)
	72.4

	Cooling Water Outlet Temperature, (°F)
	102.5

	Cooling Tower Approach, (°F)
	40.4

	Cooling Tower Range, (°F)
	30

	Cooling Tower Heat Duty, (Btu/hr)
	385,732


Table 3.4-4
Power Cycle Heat Balance – Annual Average Ambient 
Temperature with Duct Burner (Case 3)

	Temperature (°F)
	65

	Relative Humidity (%)
	50

	 CT Load (%)
	100

	Evaporation Cooler Status
	On

	Duct Burner Status
	On

	Plant Output

	Gross gas turbine output (kW), each
	42,436

	Gross Steam Turbine Output
	55,042

	Gross plant output (kW)
	139,914

	Auxiliary power estimated, (kW), plant total
	4,925

	Net plant output (kW)
	134,989

	Net plant heat rate – (Btu/kW-hr), LHV
	7,917

	Net plant efficiency, (%)
	49.33

	Gas Turbine

	Compressor inlet temperature (°F)
	56

	Fuel consumption (MMBtu/hr, LHV), each
	396.1

	GT exhaust flow (lb/hr)
	1,017,000

	GT exhaust temperature (°F)
	1,017

	Evaporator water flow (lb/hr), each
	2,060

	Steam Turbine

	HP Throttle Flow (lb/hr)
	382,300

	HP Throttle Pressure (psia)
	1,273

	HP Throttle Temperature (°F)
	968

	HP Throttle Enthalpy (Btu/lb)
	1,478

	IP Induction Flow (lb/hr)
	30.730

	IP Induction Pressure (psia)
	149

	IP Induction Temperature (°F)
	415

	IP Induction Enthalpy (Btu/lb)
	1,257

	Steam Turbine Exhaust Flow (lb/hr)
	412,110

	Steam Turbine Exhaust Temperature, (°F)
	117


Table 3.4-4 (continued)
Power Cycle Heat Balance – Annual Average Ambient
Temperature with Duct Burner (Case 3)

	Condenser

	Back Pressure  (in Hg)
	3.15

	Circulating Water Flow  (gpm)
	24,933

	Circulating Water Inlet Temperature  (°F)
	75.4

	Circulating Water Outlet Temperature (°F)
	105.4

	Condenser Heat Duty, (Btu/hr)
	374,022

	HRSG, Each

	Duct Burner Fuel MMBtu/hr
	69.309

	HP Steam Flow (lb/hr)
	191,150

	HP Steam Pressure (psia)
	1,340

	HP Steam Temperature (°F)
	970

	IP Steam Flow (lb/hr) 
	15,365

	IP Steam Pressure (psia)
	149

	IP Steam Temperature, (°F)
	415

	HRSG Stack Temperature
	221

	Cooling Tower

	Cooling Tower Water Flow Rate (gpm)
	24,933

	Cooling Water Inlet Temperature (°F)
	75.4

	Cooling Water Outlet Temperature (°F)
	105.4

	Cooling Tower Approach (°F)
	21.09

	Cooling Tower Range (°F)
	30

	Cooling Tower Heat Duty (Btu/hr)
	389.016


Table 3.4-5
Power Cycle Heat Balance – Annual Average
Temperature without Duct Burner (Case 4)

	Temperature (°F)
	65

	Relative Humidity (%)
	50

	 CT Load (%)
	100

	Evaporation Cooler Status
	On

	Duct Burner Status
	On

	Plant Output

	Gross gas turbine output (kW), each
	42,471

	Gross Steam Turbine Output
	39,371

	Gross plant output (kW)
	124,313

	Auxiliary power estimated, (kW), plant total
	4,515

	Net plant output (kW)
	119,798

	Net plant heat rate – (Btu/kW-hr), LHV
	6,615

	Net plant efficiency, (%)
	51.58

	Gas Turbine

	Compressor inlet temperature (°F)
	56

	Fuel consumption (MMBtu/hr LHV), each
	396.2

	GT exhaust flow (lb/hr)
	1,017,000

	GT exhaust temperature (°F)
	1,017

	Evaporator water flow (lb/hr), each
	1,970

	Steam Turbine

	HP Throttle Flow, (lb/hr)
	261,700

	HP Throttle Pressure, (psia)
	882

	HP Throttle Temperature, (°F)
	968

	HP Throttle Enthalpy, (Btu/lb)
	1,490

	IP Induction Flow, (lb/hr)
	42,200

	IP Induction Pressure, (psia)
	110

	IP Induction Temperature, (°F)
	380

	IP Induction Enthalpy, (Btu/lb)
	1,265

	Steam Turbine Exhaust Flow, (lb/hr)
	303,300

	Steam Turbine Exhaust Temperature, (°F)
	104


Table 3.4-5 (continued)
Power Cycle Heat Balance – Annual Average
Temperature without Duct Burner (Case 4)

	Condenser

	Back Pressure, (in Hg)
	2.18

	Circulating Water Flow, (lb/hr)
	12,468

	Circulating Water Flow, (gpm)
	24,933

	Circulating Water Inlet Temperature, (°F)
	73

	Circulating Water Outlet Temperature, (°F)
	95

	Condenser Heat Duty, (Btu/hr)
	280,190

	HRSG, Each

	Duct Burner Fuel, lb/hr
	0

	Duct Burner Fuel, MMBtu/hr
	0

	HP Steam Flow, (lb/hr)
	261,700

	HP Steam Pressure, (psia)
	903

	HP Steam Temperature, (°F)
	969

	LP Steam Flow, (lb/hr) 
	42,200

	LP Steam Pressure, (psia)
	110

	LP Steam Temperature, (°F)
	386

	HRSG Stack Temperature
	235

	Cooling Tower

	Cooling Tower Water Flow Rate, (gpm)
	24,933

	Cooling Water Inlet Temperature, (°F)
	73

	Cooling Water Outlet Temperature, (°F)
	95

	Cooling Tower Approach, (°F)
	19

	Cooling Tower Range, (°F)
	22

	Cooling Tower Heat Duty, (Btu/hr)
	295,106


Table 3.4-6
Power Cycle Heat Balance – High Ambient Temperature (Case 5)

	Temperature (°F)
	92

	Relative Humidity (%)
	40

	 CT Load (%)
	100

	Evaporation Cooler Status
	On

	Duct Burner Status
	On

	Plant Output

	Gross gas turbine output (kW), each
	40,340

	Gross Steam Turbine Output
	54,134

	Gross plant output (kW)
	134,810

	Auxiliary power estimated, (kW), plant total
	4,754

	Net plant output (kW)
	134,563

	Net plant heat rate – (Btu/kW-hr), LHV
	7,159

	Net plant efficiency, (%)
	47.67

	Gas Turbine

	Compressor inlet temperature (°F)
	76

	Fuel consumption (MMBtu/hr, LHV), each
	392.44

	GT exhaust flow (lb/hr)
	977,000

	GT exhaust temperature (°F)
	1,032

	Evaporator water flow (lb/hr), each
	3,630

	Steam Turbine

	HP Throttle Flow, (lb/hr)
	385,300

	HP Throttle Pressure, (psia)
	1,283

	HP Throttle Temperature, (°F)
	968

	HP Throttle Enthalpy, (Btu/lb)
	1,478

	IP Induction Flow, (lb/hr)
	28,500

	IP Induction Pressure, (psia)
	149

	IP Induction Temperature, (°F)
	417

	IP Induction Enthalpy, (Btu/lb)
	1,257

	Steam Turbine Exhaust Flow, (lb/hr)
	412,840

	Steam Turbine Exhaust Temperature, (°F)
	125


Table 3.4-6 (continued)
Power Cycle Heat Balance – High Ambient Temperature (Case 5)

	Condenser

	Back Pressure, (in Hg)
	3.98

	Circulating Water Flow, (gpm)
	24,933

	Circulating Water Inlet Temperature, (°F)
	86.3

	Circulating Water Outlet Temperature, (°F)
	116.4

	Condenser Heat Duty, (Btu/hr)
	375,122

	HRSG, Each

	Duct Burner Fuel, MMBtu/hr
	71.6

	HP Steam Flow, (lb/hr)
	192,800

	HP Steam Pressure, (psia)
	1,328

	HP Steam Temperature, (°F)
	970

	IP Steam Flow, (lb/hr) 
	14,250

	IP Steam Pressure, (psia)
	154

	IP Steam Temperature, (°F)
	422

	HRSG Stack Temperature
	222

	Cooling Tower

	Cooling Tower Water Flow Rate, (gpm)
	24,933

	Cooling Water Inlet Temperature, (°F)
	86.3

	Cooling Water Outlet Temperature, (°F)
	116.4

	Cooling Tower Approach, (°F)
	13.6

	Cooling Tower Range, (°F)
	30.1

	Cooling Tower Heat Duty, (Btu/hr)
	390,117

	
	


Table 3.4-7
Major Equipment for MGS Project

	Equipment
	Quantity

	Natural gas fired ALSTOM GTX100 combustion turbine generator configured for low NOx combustion
	2

	ALSTOM dual pressure heat recovery steam generator, including, (1) deaerator, 2 HP feed pumps and 2 LP feed pumps
	2

	ALSTOM MP24 steam turbine
	1

	Steam condenser and auxiliaries
	1

	Vacuum pump and auxiliaries
	2

	Condensate pump
	2

	Mechanical draft cooling tower with 3 cells
	1

	Circulating water pump
	2

	Raw water storage tank
	1

	Cooling tower makeup pump
	2

	Water treatment makeup pump
	2

	Water treatment system
	1

	Condensate storage and transfer system
	1

	Closed cooling water heat exchanger
	1

	Circulating water booster pump
	2

	Auxiliary cooling water pump
	2

	Waste water collection system
	1

	Natural gas fuel compressor and accessories
	3

	Natural gas fuel distribution system from high and low pressure fuel
	1

	Fuel gas heater
	1

	Fire protection system
	1

	Service/instrument air systems
	2

	Generator breaker
	3

	Main step up transformer
	3

	Balance of plant equipment, piping and electrical systems
	1

	Instrumentation and controls, including a distributed control system
	1

	Continuous emissions monitoring system
	2


Table 3.4-8
Design Natural Gas Fuel Data

	Natural Gas Composition

	Component
	Weight %

	C6+
	0.02

	Propane
	ND

	Iso-Butane
	0.04

	Normal Butane
	0.06

	Iso-Pentane
	0.01

	Normal Pentane
	0.01

	Methane
	95.52

	Ethane
	2.10

	Nitrogen
	0.66

	Carbon Dioxide
	1.25

	Natural Gas Data

	Lower Heating Value
	920 Btu/scf

	Higher Heating Value
	1018 Btu/scf

	Minimum Higher Heating Value
	970 Btu/scf

	Maximum Higher Heating Value
	1150 Btu/scf

	Specific Gravity
	0.585

	Maximum Moisture Content
	7lb/MMscf

	Maximum Oxygen
	0.2 volume %

	Maximum Inerts
	4%

	Gas Hydrocarbon Dew Point
	45°F at 400 psig

	Gas Delivery Temperature
	50°F to 105°F


Table 3.4-9
Estimated Normal and Maximum Water Requirements

	Equipment
	Normal
(gpm)
	Maximum
(gpm)

	Cooling Tower Makeup less evaporative cooler blowdown
	812
	879

	Evaporative Cooler Make-up
	20
	45

	Evaporative Cooler Blowdown To Cooling Tower 
	16
	30

	HRSG Makeup water
	8.5
	10

	Water Treatment Losses
	1
	2

	Other Losses
	1.8
	2.5

	Miscellaneous uses, total
	25
	37

	Total makeup water rate planta
	894
	1,001

	Combustion Turbine wash down
	0
	120 gal each washb

	
 See water balance in Appendix B for total input to total makeup.
b One wash every 30 days.


Table 3.4-10
Quality of the Reclaimed Raw Water Supply

	Component
	Units
	Design Case
	Average Case

	Total Alkalinity
	(mg/L)
	267
	211

	Hardness
	(mg/L)
	285
	224

	Chlorides
	(mg/L)
	256
	160

	Silicon
	(mg/L)
	23.3
	8

	Iron
	(mg/L)
	0.39
	0.14

	Oil & Grease
	(mg/L)
	5
	4

	Total BOD
	(mg/L)
	14
	5

	Total COD
	(mg/L)
	57
	31

	Total Dissolved Solids
	(mg/L)
	1021
	669

	Suspended Solids
	(mg/L)
	4
	1

	Chlorinea
	(mg/L)
	1
	1

	Calcium
	(mg/L)
	73.3
	59

	Magnesium
	(mg/L)
	21.8
	17

	Sodium (Na)
	(mg/L)
	219
	143

	Phosphate (PO4)
	(mg/L)
	5.1
	2

	Sulphate (SO4)
	(mg/L)
	180
	114

	Manganese (Mn)
	(mg/L)
	0.07
	0.03

	Cyanide (total)
	(mg/L)
	0.01
	<0.01

	Arsenic
	(mg/L)
	0.0022
	0.0013

	Cadmium
	(mg/L)
	0.039
	0.002

	Chromium (total)
	(mg/L)
	0.04
	0.01

	Copper
	(mg/L)
	0.04
	0.01

	Lead
	(mg/L)
	0.02
	0.01

	Nickel
	(mg/L)
	0.14
	0.02

	Mercury
	(mg/L)
	0.0001
	0.0001

	Silver
	(mg/L)
	0.01
	0.01

	Zinc
	(mg/L)
	0.11
	0.053480

	Total Organic Carbon
	(mg/L)
	11.5
	6

	Barium
	(mg/L)
	0.04
	0.0333

	Selenium
	(mg/L)
	0.03
	0.001

	Antimony
	(mg/L)
	0.0018
	0.0008

	Beryllium
	(mg/L)
	0.0025
	0.0025

	Thallium
	(mg/L)
	0.001
	0.001

	Potassium
	(mg/L)
	15
	8.7

	Ammonia Nitrogen
	(mg/L)
	33.9
	10.3

	Organic Nitrogen
	(mg/L)
	5.4
	1.9

	Nitrate Nitrogen
	(mg/L)
	6.5
	3.5

	Nitrite Nitrogen
	(mg/L)
	3.9
	0.8

	Conductivity
	(umho)
	1725
	855

	pH
	
	6.8 to 7.3
	6.8 to 7.3



 Chlorine exists as chloroamine, no free chlorine is present.

Table 3.4-11
Potable Water Quality
	Analyte
	Range of Data
	Average

	Total Hardness (mg/l)
	170 – 233
	207

	Total Alkalinity, (CaCO3) (mg/l)
	150-200
	180

	Chlorides, (as Cl) (mg/l)
	60 – 81
	69

	Calcium (mg/l)
	40 – 57
	44

	Magnesium (mg/l)
	17 – 22
	21

	Sodium (mg/l)
	56 – 72
	66

	Sulfate (mg/l)
	89 - 130
	86

	Manganese
	nd - 120
	60

	Silica, (SiO2) (mg/l)
	20 to 25
	22

	Iron (mg/l)
	Nd1 – 0.52
	nd

	TDS (mg/l)
	373 – 491
	404

	TSS (as turbidity, ntu2)
	0.15 – 0.18
	< 0.5 ntu

	pH
	8.0 – 8.1
	8.1

	Conductivity (µmhos)
	645 – 833
	736

	1 nd: not detected at the reporting limit
2 ntu: nephelometric turbidity units


Table 3.4-12
Anticipated Hazardous Chemical Usage and Storage

	Chemical
	Usage
	Storage

	Miscellaneous
	
	

	Battery electrolyte (station batteries)
	Variable
	NA

	Diesel fuel, (Fire Pump)
	100 gal/month
	200 Gal

	Lube oil
	Variable
	100 Gal

	Mineral oil
	Variable
	!00 Gal

	HRSG
	
	

	O2 Scavenger, Nalco Eliminox This is a carbohydrazide based scavenger
	600 gal/month
	350 Gal

	Feedwater pH control, Nalco 356 amine, This is a blend of cyclohexamine and morphaline
	600 gal/month
	350 Gal

	Nalco BT-3000, Main ingredient is liquid sodium phosphate
	600 gal/month
	350 Gal

	Cooling Tower
	
	

	Deposit & Scaling Inhibitor, Nalco Trasar 232296 is a phosphate polymer blend
	600 gal/month
	350 Gal

	Biocide, NALCO H-510
	100gal/month
	350 Gal

	Shock Biocide, Chlorine/Bromine
	100 ga/month
	350 Gal

	Oil & Grease removal Primary Nalco 23296, Backup addition would be Nalco CL-361 which is a penetrant
	100 gal/month
	350 Gal

	pH Control, Sulfuric Acid
	600 gal/month
	350 Gal

	Auxiliary Cooling Water
	
	

	Corrosion Inhibitor, Nalco 8322, This is a blend of molybdate, phosphate, TT and a polymer
	100 gal/month
	350 Gal

	SCR
	
	

	Ammonia, 19% solution
	16,000 gal/montb
	8,000 Gal

	
	
	

	Plant Water Treatment 
	
	

	Sodium Hypochlroite
	600 gal/month
	350 Gal

	Sodium Hydroxide
	600 gal/month
	350 Gal

	Sodium bisulfate
	600 gal/month
	350 Gal

	Nalco 8322, This is a blend of molybdate, phosphate, TT and a polymer
	600 gal/month
	350 Gal

	Note:  All numbers are approximate


Table 3.4-13
Summary of Special Handling Precautions for Hazardous Materials

	Hazardous Material
	Relative Toxicity/ Hazard
	Exposure
Limit
	Storage Container/Size
	Special Handling Precautions

	Aqueous Ammonia
	High/Respiratory hazard
	25 ppm
(NIOSH)
	Carbon steel tank 
8,000 gallons
	Risk Management Plan, spill containment dikes

	Natural Gas (methane)
	Low/Flammable gas
	None Established
	Pressurize carbon steel pipeline 
	Pressure safety relief valves 


Table 3.5-1
Dimensions of Power Plant Structures

	Structures
	Height (feet)
	Length (feet)
	Width (feet)
	Diameter (feet)
	Materials

	Existing

	Turbine-Generator Buildings (1)
	56.5
	242
	225.5
	N/A
	Reinforced Concrete and Glass

	Turbine Generator Stacks (2)
	81.8
	N/A
	0.5
	N/A
	

	Diesel Generator Stacks (10)
	88.5
	N/A
	N/A
	2.17
	Steel

	1,000 Gallon Aboveground Storage Tank (1)
	25.75
	N/A
	18.5
	18.5
	Steel

	Cooling Tower (1)
	64.5
	92
	33.5
	N/A
	Steel

	Proposed

	· Combustion turbines (2)
	30
	110
	25
	na
	Metal Enclosure

	· HRSGs, SCRs, duct burners, and stacks (2)
	110
	120
	25
	12
	Steel

	· Steam turbine enclosure
	35
	60
	45
	na
	Metal Enclosure

	· Water treatment system
	15
	50
	40
	na
	Metal Enclosure

	· Raw water tank
	35
	na
	na
	50
	Steel

	· Condensate water tank
	15
	na
	na
	20
	Steel

	· Cooling tower
	45
	114
	40
	na
	Wood/

Concrete

	· Step-up transformers (3)
	15
	20
	20
	na
	Steel

	· Generator breakers (3)
	10
	10
	10
	na
	Steel


Table 3.5-1 (continued)
Dimensions of Power Plant Structures

	· Natural gas metering station
	12
	30
	12
	na
	Metal Enclosure

	· Natural gas compressor enclosure
	12
	40
	12
	na
	Metal Enclosure

	· Ammonia storage facility
	15
	30
	15
	10
	Concrete/steel

	· Boiler chemical feed skids, typical
	4
	8
	8
	na
	Concrete

	· Vacuum pump skid
	12
	20
	12
	na
	Metal Enclosure

	· Auxiliary cooling water skid
	12
	20
	12
	na
	Metal

Enclosure

	· Ammonia vaporizer system (2)
	10
	10
	10
	na
	Steel

	· Continuous-emissions monitoring systems (2)
	10
	10
	10
	na
	Metal Enclosure

	· Instrument/service air system
	10
	20
	10
	na
	Metal Enclosure

	· MCC/Relaying/Metering Building
	20
	110
	40
	na
	Metal Bldg

	· Control Room
	15
	60
	30
	na
	Metal Bldg


Table 3.6-1
MGS Project Construction Manloading

	Power Plant

	Hours by Activity
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Total

	Temporary Facilities
	2,650
	3,000
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	5,650

	Earthwork
	1,000
	200
	600
	600
	600
	600
	
	
	
	
	
	
	
	
	
	
	3,600

	Concrete
	
	15,000
	2,000
	1,500
	2,500
	2,400
	
	
	
	
	
	
	
	
	
	
	23,400

	Structural
	
	
	1,500
	1,500
	500
	
	
	
	
	
	
	
	
	
	
	
	3,500

	Equipment
	
	
	5,000
	7,000
	10,000
	13,000
	14,000
	13,000
	10,000
	8,000
	
	
	
	
	
	
	80,000

	Piping
	
	900
	2,000
	3,000
	3,000
	3,100
	5,000
	7,500
	9,000
	7,500
	5,000
	3,000
	1,000
	
	
	
	50,000

	Electrical/Instr
	
	
	2,100
	5,000
	5,000
	5,000
	8,000
	9,000
	10,000
	11,900
	12,000
	7,000
	5,000
	
	
	
	80,000

	Insul/Paint
	
	700
	700
	700
	700
	700
	1,050
	1,050
	700
	350
	350
	
	
	
	
	
	7,000

	Const Equip
	85
	350
	350
	350
	350
	500
	500
	500
	500
	500
	300
	300
	300
	
	
	
	4,885

	Startup
	
	
	
	
	
	
	
	
	
	
	
	
	
	6,000
	6,000
	6,000
	18,000

	Monthly Hrs
	3,735
	20,150
	14,250
	19,650
	22,650
	25,300
	28,550
	31,050
	30,200
	28,250
	17,650
	10,300
	6,300
	6,000
	6,000
	6,000
	276,035

	

	Personnel by Craft
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Total

	Insulation Workers
	
	2.0
	2.0
	2.0
	2.0
	2.0
	3.0
	3.0
	2.0
	1.0
	1.0
	
	
	
	
	
	20.0

	Boilermakers
	
	
	23.1
	32.4
	46.2
	60.1
	64.7
	60.1
	46.2
	37.0
	
	
	
	10.4
	10.4
	10.4
	401.0

	Cement Finishers
	
	34.7
	4.6
	3.5
	5.8
	5.5
	
	
	
	
	
	
	
	
	
	
	54.1

	Carpenters
	7.7
	43.4
	4.6
	3.5
	5.8
	5.5
	
	
	
	
	
	
	
	
	
	
	70.5

	Electricians
	
	
	9.7
	23.1
	23.1
	23.1
	37.0
	41.6
	46.2
	55.0
	55.5
	32.4
	23.1
	10.4
	10.4
	10.4
	401.0

	Ironworkers
	
	
	6.9
	6.9
	2.3
	
	
	
	
	
	
	
	
	
	
	
	16.1

	Laborers
	9.2
	27.5
	15.6
	21.9
	25.3
	28.3
	31.5
	34.4
	33.8
	32.0
	19.8
	11.7
	7.1
	3.5
	3.5
	3.5
	308.6

	Operating Engineers
	4.8
	2.7
	4.4
	4.4
	4.4
	5.2
	2.6
	2.6
	2.6
	2.6
	1.6
	1.6
	1.6
	6.9
	6.9
	6.9
	61.8

	Painters
	
	2.0
	2.0
	2.0
	2.0
	2.0
	3.0
	3.0
	2.0
	1.0
	1.0
	
	
	
	
	
	20.0

	Pipefitters
	
	4.2
	9.2
	13.9
	13.9
	14.3
	23.1
	34.7
	41.6
	34.7
	23.1
	13.9
	4.6
	3.5
	3.5
	3.5
	241.7

	No. of Personnel
	22
	117
	82
	114
	131
	146
	165
	179
	174
	163
	102
	60
	36
	35
	35
	35
	1,596


Table 3.6-1 (continued)
MGS Project Construction Manloading

	Natural Gas Pipeline Construction *

	Personnel by Craft
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Total

	Construction Foremen
	4
	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Equipment Operators
	6
	6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pipefitters
	1
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Laborers
	12
	12
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Total Personnel
	23
	23
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Reclaimed Water Pipeline Construction *

	Personnel by Craft
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Total

	Construction Foremen
	6
	6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Equipment Operators
	9
	9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pipefitters
	2
	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Laborers
	18
	18
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Total Personnel
	35
	35
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sewer Pipeline Construction *

	Personnel by Craft
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Total

	Construction Foremen
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Equipment operators
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pipefitters
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Laborers
	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Total Personnel
	12
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	* Months of operation for natural gas, sewer, and reclaimed water pipelines are for reference only.  Actual construction may occur during different months.


Table 3.6-2
Power Plant Construction Onsite Equipment Requirements

	Onsite Equipment
	Number Used Each Month

	Power Plant Construction
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	Bulldozer
	2
	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Backhoe/Front End Loader
	2
	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Rubber Tired Crane
	1
	1
	1
	1
	1
	1
	1
	
	
	
	
	
	
	
	
	

	Cherry Picker Hydraulic Crane
	
	
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	0.5
	1
	1
	1

	Concrete Vibrator
	6
	8
	8
	
	
	
	
	
	
	
	
	
	
	
	
	

	Welding Machine
	
	1
	1
	1
	1
	1
	2
	3
	3
	3
	3
	
	
	
	
	

	Pipe Grinder
	
	4
	9
	14
	14
	14
	18
	18
	18
	18
	18
	
	
	
	
	

	

	Natural Gas Pipeline
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Compressor, 250 cfm
	1
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Tractor/Loader/Backhoe, 1/2 CY
	2
	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Crane, 5 ton
	1
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Welder
	1
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Vibratory Compactor
	1
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Roller, 5 ton
	1
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	

	Reclaimed Water Pipeline
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Compressor, 250 cfm
	1
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Tractor/Loader/Backhoe, 1/2 CY
	3
	3
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Dump Truck
	2
	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Grinder
	1
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Vibratory Compactor
	2
	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Jackhammer
	2
	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	

	Sewer Pipeline
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Compressor, 250 cfm
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Tractor/Loader/Backhoe, 1/2 CY
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Dump Truck
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Grinder
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Vibratory Compactor
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Jackhammer
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 3.6-3
MGS Daily Major Construction Truck Deliveries
	ITEM
	MONTH (After Construction Start)

	
	1
	2
	3
	4
	5
	6

	Power Plant Construction

	Misc Enclosures
	0
	2
	0
	0
	0
	0

	Fuel Gas Compressors
	0
	0
	1
	0
	0
	0

	Instrument Air Compressor
	0
	0
	0
	1
	0
	0

	Miscellaneous Electrical/UG Piping
	0
	4
	4
	4
	4
	0

	Main Transformers
	1
	0
	1
	0
	0
	0

	Structural Steel
	1
	2
	0
	0
	0
	0

	Condenser
	0
	0
	0
	0
	2
	0

	Cooling tower
	4
	1
	0
	0
	0
	0

	HRSGs
	0
	0
	0
	0
	15
	15

	Steam Turbine Generator (STG)
	0
	0
	0
	0
	4
	0

	Feedwater pump
	0
	0
	0
	0
	0
	0

	Chemical feed systems
	0
	0
	0
	0
	2
	0

	Combustion Turbine Generators (CTG)
	4
	4
	0
	0
	0
	0

	Raw Water Tank
	0
	0
	3
	0
	0
	0

	Condensate Tank
	0
	0
	1
	0
	0
	0

	Water Treatment System
	0
	0
	3
	0
	0
	0

	Concrete
	15
	150
	85
	0
	0
	0

	Natural Gas Pipeline Construction

	Pipe
	3
	3
	0
	0
	0

	Asphalt
	2
	2
	0
	0
	0

	Sewer Pipeline Construction

	Pipe
	3
	3
	0
	0
	0

	Asphalt
	2
	2
	0
	0
	0

	Reclaimed Water Pipeline Construction

	Pipe
	3
	3
	0
	0
	0

	Asphalt
	2
	2
	0
	0
	0


Table 3.6-4
MGS Project Heavy Equipment Deliveries Weight

	Number
	Description
	Approximate Weight (lb), each

	2
	CTG gas turbine block
	193,000

	2
	CTG Generator
	167,600

	2
	CTG Main Terminal 
	7,050

	2
	CTG Auxiliary Skid
	37,500

	2
	CTG enclosure
	132,200

	2
	CTG Filter Housing
	264,000

	2
	CTG Inlet Silencer
	12,100

	2
	CTG Inlet Ducting
	3,086

	2
	CTG Exhaust Diffuser
	33,100

	2
	CTG Lube Oil Cooler
	7,050

	2
	CTG Control Room
	83,600

	2
	CTG Ventilation and Gen cooling
	53,600

	2
	CTG Gas fuel #1
	1,100

	2
	CTG Fire Protection
	8,800

	2
	General Cargo
	44,100

	2
	Fuel Gas Compressor equipment
	105,000

	2
	SCR Catalyst
	148,200

	2
	Stack 
	49,610

	2
	Ammonia Vaporizer Skid
	10,000

	2
	Ammonia Storage Tank
	13,860

	1
	Shell
	130,000

	1
	Inlet/Outlet Water Boxes
	10,000

	1
	Return Water Box
	6,000

	1
	Vacuum Pump Skid
	6,000

	1
	Miscellaneous
	1,000

	1
	Fuel Gas Compressor Skid
	70,000

	1
	MP-turbine
	97003

	1
	Generator
	164500

	1
	MP-gear
	36376

	1
	Lube oil unit (empty excl. cooler)
	11900

	1
	Lube oil unit (operating incl. cooler)
	43000


Table 3.6-4 (continued)
MGS Project Heavy Equipment Deliveries Weight

	HRSG Equipment, Each HRSG

	1
	Module 1 
	130,000

	1
	Module 2
	150,000

	1
	Module 3
	240,000

	1
	Module 4
	325,000

	1
	Module 5
	300,000

	7
	Inlet Duct Module 1
	2,000

	10
	Inlet Duct Module 2
	2,000

	13
	Inlet Duct Module 3
	2,000

	24
	Duct Burner
	2,000

	1
	Duct Burner Portal Frame
	11,000

	36
	SCR Panels
	2,000

	2
	SCR Portal Frame
	11,000

	2
	SCR Catalyst 
	40,000

	1
	CO Catalyst 
	3,000

	16
	Access Alleys
	2,000

	1
	HP Drum
	60,000

	1
	LP Drum
	12,000

	2
	Stack Cans
	75,000

	1
	HRSG Piping Piping 
	40,000

	1
	HRSG Trim Piping
	10,000

	1
	Stairs, Grating, Handrails, etc
	10,000

	
	Sub-Vendor Equipment
	10,000


Note:  Balance of equipment weights are not known at this time

Table 3.6-5
Total Solid Waste Generated During MGS Construction

	Waste Stream
	Anticipated Waste Stream Classification
	Estimated Quantity
	Estimated Frequency of Generation
	Waste Management Method

	
	
	
	
	Onsite
	Offsite

	Scrap wood, steel, glass, plastic, paper, calcium silicate insulation, mineral wool insulation
	Non-hazardous solids / normal refuse
	2,400 lb.
	Monthly
	Maintain daily housekeeping, and stockpile or containerize if mobile (i.e., due to wind)
	Recycle and/or Class III/II landfill disposal

	Scrap metals
	Non-hazardous
	1,000 lb.
	Monthly
	Maintain daily housekeeping, and stockpile or containerize
	Recycle or disposal at Class III landfill

	Empty hazardous material containers
	Hazardous and non-hazardous solids
	100 containers (< 5-gallon containers, 55-gallon drums or totes)
	Intermittent
	Store empties under cover in designated are for less than 90 days or reuse container
	Containers < 5-gallons, dispose as normal refuse.  Containers > 5-gallons, return to vendors, recycle, or recondition

	Spent welding materials
	Hazardous solid
	20 lb.
	Monthly
	Accumulate as Satellite Storage[1] and store for less than 90 days after 5-gallon DOT containers are full
	Dispose at Class I landfill

	Waste oil filters
	Non-hazardous waste solids
	100 lb. dispensed in a 55-gallon drum
	Monthly
	Accumulate as Satellite Storage and store for less than 90 days after DOT drums are full
	Recycle at permitted TSDF

	Hazardous solids
	Two 55-gallon drums
	Monthly
	Accumulate as Satellite Storage and store for less than 90 days after DOT drums are full
	Recycle or dispose at permitted TSDF
	Hazardous solids

	Spent lead acid batteries
	Hazardous waste
	10 Batteries
	Yearly
	Store up to 10 batteries for less than 1 year
	Recycle off-site

	Spent alkaline batteries
	Universal waste solids[2]
	50 Batteries
	Monthly
	Store in 5-gallon DOT container in designated area for up to 1 year
	Recycle or dispose off-site at Universal Waste Destination Facility(s)

	Fluorescent, mercury vapor lamps
	Universal waste solids
	500-lb.
	Yearly
	Store in designated area for up to 1 year
	Recycle or dispose off-site at approved Universal Waste Destination Facilities 


Table 3.8-1
Equipment Redundancy Plans

	Number of Equipment
	Equipment
	Capacity (% each)

	3
	Fuel Gas Compressors 
	50

	2
	Circulating Water Pumps
	50

	3
	Lube Oil Pumps, each CTG
	100

	2
	Service/Instrument Air Compressors
	100

	1
	Lube Oil Cooler each CTG
	100

	3
	Cooling Tower Fans
	33

	1
	Cooling Tower Chemical Feed Pumps, typical each
	100

	2
	Ammonia Injection Pumps
	100

	2
	Ammonia Vaporizer Blowers
	100

	2
	Raw water pumps
	100

	2
	Condensate transfer pumps
	100

	2
	Condensate pumps
	100

	2
	High pressure HRSG feed pumps
	100

	2
	Low pressure HRSG feed pumps
	100

	2
	Vacuum pumps
	100

	1
	Cooling Tower
	100

	1
	Condenser
	100

	1
	Water treatment System
	100


Table 3.9-1
Project Facility Design Laws, Ordinances, Regulations, and Standards and Compliance

	Engineering Activity
	Laws, Ordinances, Regulations, and Standards
	Administering Agency
	Applicability/Compliance
	AFC Section


Federal

	Engineering Geology
	Occupational Safety and Health Act, 29 United States Code (USC) §651 et seq.; 29 code of Federal Regulations (CFR) §§1901.1-1910, 1500, 29 CFR, Part 1926
	Federal Occupational Safety and Health Administration (OSHA); Cal OSHA (per 29 CFR §1952.70-1952.175)
	Specific occupational safety and health standards.  Vernon will meet all standards.
	Appendix B:  Foundations and Civil Engineering Design; Appendix B:  Structural and Seismic Engineering Design Criteria; Section 8.7, Worker Safety and Health

	Engineering Geology
	Clean Water Act (CWA), 33 USC §1342 et seq.
	Los Angeles Regional Water Quality Control Board (LARWQCB)
	Requires permits for specified discharges into waters of the United States.  Vernon will provide notice of intent to LARWQCB to operate under and will comply with all General Industrial Activity Storm Water Permit requirements. 
	Section 8.14, Water Resources


State

	Engineering Geology
	Business and Professions Code §6700 et seq.; 6730, 6736
	Board of Professional Engineers and Land Surveyors
	Requires state registration to practice as a civil or structural engineer in California and that all plans, specifications, reports, or documents be prepared by or under the direction of a registered engineer.  Vernon will comply with all requirements.
	Section 8.15, Geologic Hazards.

	Engineering Geology
	California Occupational Safety and Health Act, Labor Code §6500 et seq.
	California Occupational Safety and Health Administration (Cal OSHA)
	Requires a permit for construction of trenches or excavation 5 feet or deeper into which personnel have to descend.
	Section 8.7, Worker Safety and Health


Table 3.9-1 (continued)
Project Facility Design Laws, Ordinances, Regulations, and Standards and Compliance
	Engineering Activity
	Laws, Ordinances, Regulations, and Standards
	Administering Agency
	Applicability/Compliance
	AFC Section

	Engineering Geology
	California Building Code (CBC) (latest edition available)
	CEC
	Sets building standards and requirements.  Vernon will comply with all CBC
 requirements.
	Appendix B; Section 8.15, Geological Hazards

	Engineering Geology
	Labor Code §6300 et seq.; 8 CCR 1500 et seq.; 2300 et seq., §3200 et seq.
	Cal OSHA
	Prescribes construction safety orders, industrial safety orders and work safety requirements.  Reliant will comply with all safety requirements.
	Appendix B; Section 8.7, Worker Safety and Health

	Engineering Geology
	Vehicle Code §35780 et seq.
	California Department of Transportation (Caltrans)
	Requires a permit for transportation of oversize or overweight vehicles over state highways.  Vernon will obtain all necessary permits.
	Section 8.10, Traffic and Transportation


Local

	Engineering Geology
	Code of Building Regulations
	City of Vernon Department of Building and Safety 
	Sets building standards and requirements for Vernon
	Appendix B; Section 8.15, Geological Hazards 

	Engineering Geology
	Drainage and Grading Requirements
	City of Vernon Department of Building and Safety 
	Specifies drainage and grading requirements. Vernon will comply with all drainage and grading requirements.
	Appendix B; Section 8.15, Geological Hazards 


Table 3.9-1 (continued)
Project Facility Design Laws, Ordinances, Regulations, and Standards and Compliance

	Engineering Activity
	Laws, Ordinances, Regulations, and Standards
	Administering Agency
	Applicability/Compliance
	AFC Section

	Federal

	Civil and Structural Engineering
	29 USC §651 et seq.; 29 CFR §§1901.1-1910, 1500; 29 CFR, Part 1926.
	OSHA; Cal OSHA (per 29 CFR §§1952.70-1952.175)
	Specific occupational safety and health standards.  Vernon will meet all standards.
	Appendix B; Section 8.7, Worker Safety and Health

	Civil and Structural Engineering
	33 USC §1342 et seq.
	LARWQCB
	Requires permits for specified discharges into waters of the United States.  Vernon will provide notice of intent to LARWQCB to operate under and will comply with all General Industrial Activity Storm Water Permit requirements.
	Section 8.14, Water Resources

	State

	Civil and Structural Engineering
	Business and Professions Code §6700 et seq.; 6730, 6736
	Board of Professional Engineers and Land Surveyors
	Requires state registration to practice as a civil or structural engineer in California and that all plans, specifications, reports, or documents be prepared by or under the direction of a registered engineer.  Vernon will comply will all requirements.
	Appendix B

	Civil and Structural Engineering
	Labor Code §6500 et seq.
	Cal OSHA
	Requires a permit for construction of trenches or excavation 5 feet or deeper into which personnel have to descend.
	Appendix B; Section 8.7, Worker Safety and Health 

	Civil and Structural Engineering
	California Building Code (CBC)
	CEC
	Sets building standards and requirements.  Vernon will comply with all UBC requirements
.
	Appendix B; Section 8.7, Worker Safety and Health 


Table 3.9-1 (continued)
Project Facility Design Laws, Ordinances, Regulations, and Standards and Compliance

	Engineering Activity
	Laws, Ordinances, Regulations, and Standards
	Administering Agency
	Applicability/Compliance
	AFC Section

	Civil and Structural Engineering
	Labor Code §6300 et seq.; 8 CCR 1500 et seq.; 2300 et seq., §3200 et seq.
	Cal OSHA
	Prescribes construction safety orders, industrial safety orders and work safety requirements.  Vernon will comply with all safety requirements.
	Appendix B; Section 8.7, Worker Safety and Health

	Civil and Structural Engineering
	Vehicle Code §35780 et seq.
	Caltrans
	Requires a permit for transportation of oversize or overweight vehicles over state highways.  Vernon will obtain all necessary permits.
	Section 8.10, Traffic and Transportation

	Civil and Structural Engineering
	49CFR Part 192
	Federal OSHA and Cal OSHA
	Code of Federal Regulation 49 Part 192 – Transportation of Natural and Other Gas by Pipeline:  Minimum Federal Safety Standards.  Vernon will comply with standards.
	Appendix B; Section 6.2, Pipeline Construction

	State

	Civil and Structural Engineering
	California Public Utility Commission (CPUC) general Order 112E
	CPUC
	Requires a proposed installation report and construction and safety standards.  Vernon will comply with CPUC regulations and standards.
	Appendix B; Section 6.2, Pipeline Construction

	Local

	Civil and Structural Engineering
	Code of Building Regulations
	City of Vernon Department of Building
	Sets building standards and requirements for City of Vernon
	Appendix B; Section 8.15, Geologic Hazards

	Civil and Structural Engineering
	Drainage and Grading Requirements
	City of Vernon Department of Building
	Specifies drainage and grading requirements. Vernon will comply with all drainage and grading requirements.
	Appendix B; Section 8.15, Geologic Hazards


Table 3.9-1 (continued)
Project Facility Design Laws, Ordinances, Regulations, and Standards and Compliance

	Engineering Activity
	Laws, Ordinances, Regulations, and Standards
	Administering Agency
	Applicability/Compliance
	AFC Section

	Federal

	Mechanical Engineering
	29 USC §651 et seq.; 29 CFR §§1901.1-1910, 1500; 29 CFR, Part 1926.
	Federal OSHA; Cal OSHA (per 29 CFR §§1952.70-1952.175)
	Specific occupational safety and health standards.  Vernon will meet all standards.
	Section 8.7, Worker Safety and Health

	State

	Mechanical Engineering
	CBC, California Plumbing Code
	CEC
	Sets building standards and requirements.  Vernon will comply with all UBC
 requirements.
	Section 8.15, Geologic Hazards 

	Mechanical Engineering
	Labor Code §6500 et seq.; 8 CCR 1500 et seq.; 2300 et seq., §3200 et seq.
	Cal OSHA
	Prescribes construction safety orders, industrial safety orders and work safety requirements.  Vernon will comply with all safety requirements.
	Section 8.7, Worker Safety and Health

	Mechanical Engineering
	8 CCR Chapters 4-7
	CEC
	Prescribes requirements for flammable liquids, gases, and vapors.  Vernon will comply with all requirements.
	Section 8.12, Hazardous Materials Handling

	Mechanical Engineering
	Business and Professions Code §6700 et seq.; 6730, 6735 & 6736
	Board of Professional Engineers and Land Surveyors
	Requires state registration to practice as a mechanical engineer and that all plans, specifications, reports, or documents be prepared a registered engineer.  Vernon will use registered engineers.
	Appendix B


Table 3.9-1 (continued)
Project Facility Design Laws, Ordinances, Regulations, and Standards and Compliance

	Engineering Activity
	Laws, Ordinances, Regulations, and Standards
	Administering Agency
	Applicability/Compliance
	AFC Section

	Federal

	Electrical Engineering
	29 USC §651 et seq.; 29 CFR §§1901.1-1910, 1500; 29 CFR, Part 1926.
	Federal OSHA; Cal OSHA (per 29 CFR §§1952.70-1952.175)
	Specific occupational safety and health standards.  Vernon met all standards.
	Section 8.7, Worker Safety and Health

	State

	Electrical Engineering
	CBC, California Electrical Code
	CEC
	Sets building standards and requirements.  Vernon will comply with all CBC requirements
.
	Appendix B; Section 8.15:  Geologic Hazards

	Electrical Engineering
	Labor Code §6500 et seq.; 8 CCR 1500 et seq.; 2300 et seq., §3200 et seq.
	Cal OSHA
	Prescribes construction safety orders, industrial safety orders and work safety requirements.  Vernon will comply with all safety requirements.
	Section 8.7, Worker Safety and Health

	Electrical Engineering
	8 CCR Chapters 4-7
	CEC
	Prescribes requirements for flammable liquids, gases, and vapors.  Vernon will comply with all requirements.
	Section 8.12, Hazardous Materials Handling

	Electrical Engineering
	Business and Professions Code §6700 et seq.; 6730, 6735 & 6736
	Board of Professional Engineers and Land Surveyors
	Requires state registration to practice as an electrical engineer and also requires all plans, specifications, reports, or documents be prepared by a registered engineer.  Vernon will use registered engineers.
	Appendix B


Table 3.9-1 (continued)
Project Facility Design Laws, Ordinances, Regulations, and Standards and Compliance

	Engineering Activity
	Laws, Ordinances, Regulations, and Standards
	Administering Agency
	Applicability/Compliance
	AFC Section

	Local

	Electrical Engineering
	Code of Business Regulations
	City of Vernon Department of Building and Safety
	Sets building standards and requirements for City of Vernon
	Appendix B; Section 8.15:  Geologic Hazards 

	Industry

	Power Plant Reliability
	EPRI, NERC
	
	EPRI and NERC trade association standards will be followed.
	Appendix B; Section 3.8 Safety and Reliability

	Federal

	Public Health/Worker Safety Protection
	OSHA, 29 USC §651 et seq.; 29 CFR 1910 et seq.; and 29 CFR 1926 et seq.
	Federal OSHA and Cal OSHA
	Project will meet employee health and safety standards for employer-employee communications, electrical operations, and chemical exposures.
	Section 8.7, Worker Safety and Health

	Public Health/Worker Safety Protection
	Department of Labor, Safety and Health Regulations for Construction promulgated under Section 333 of the Contract Work Hours and Safety Standards Act, 40 USC 327 et seq.
	Federal OSHA and Cal OSHA
	Project will meet employee health and safety standards for constructions activities.  Requirements addressed by CCR Title 8, General Construction Safety Orders.
	Section 8.7, Worker Safety and Health


Table 3.10-1
Involved Agencies and Agency Contacts

	Issue
	Contact
	Title
	Telephone

	Electrical Permit
	Jerry Schreiber

City of Vernon

Department of Community Services & Water

4305 Santa Fe Avenue

Vernon CA 90058
	Senior Electrical Inspector
	(323) 583-8811

	Electrical Utility Service
	June Santiago

City of Vernon

Utilities Department

4305 Santa Fe Avenue

Vernon CA 90058
	Service Planner
	(323) 583-8811

	Building Permit(s)
	Kevin Wilson

City of Vernon

Department of Community Services & Water

4305 Santa Fe Avenue

Vernon CA 90058
	Director
	(323) 583-8811
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� The power plant design will meet the Uniform Building Code (1997) requirements.  It is noted that the seismic design requirements for power plants are practically the same under UBC (1997) and California Building Code (CBC) 1998 requirements.
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