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J01
Fort Wainwright CHPP

J01.1
Fort Wainwright Overview

Fort Wainwright, Alaska (FWA) consists of more than 915,000 acres, including training areas, at the eastern boundary of the city of Fairbanks in interior Alaska. The 13,500-acre main post cantonment area is east of downtown Fairbanks and partly within the city limits. FWA is bound by Richardson Highway on the south, the Tanana River, Chena River and Birch Hill on the north and the city of Fairbanks on the east.

FWA is in the continental climate zone of interior Alaska, which is characterized as semi-arid, having extreme summer and winter temperatures, and relatively light precipitation. Temperatures range from -60°F in winter to over 90°F in summer. Annual average precipitation is 10.4 inches; the mean average snowfall in Fairbanks is 66 inches.

Most of FWA is in the lowlands of the Tanana River floodplain, which consists of alluvial deposits of sand and gravel, with generally less than 10 percent silt and an overlying fine-grained surface soil up to about 5 feet thick.

The Tanana basin alluvium is the main aquifer in the FWA area and ranges from a few feet thick near the base of Birch Hill to approximately 300 feet thick beneath the main cantonment area. The aquifer is considered to be unconfined in areas free of permafrost and water generally is encountered in the upper 20 feet below the ground surface. The ground water characteristics and elevation are generally similar to the flow in the Chena River. Environmentally sensitive areas on or near the Installation include the Chena and Tanana rivers and the water table.
J01.2
CHPP Description

Fort Wainwright, Alaska (FWA) owns and operates a Central Heat and Power Plant (CHPP). The CHPP is located in the southern portion of FWA, south of the intersection of Oak Avenue and 11th Street. The CHPP is a coal-fired plant that generates steam and electricity to meet the heating and electricity demands of the base.

The CHPP is a six-story plant facility, which was constructed in two phases during 1949-50 and 1954. Phase I construction included two boilers, a 2.5 Megawatt (MW) non-condensing turbine generator, and a 2.5 MW condensing turbine generator. (The boilers were later abandoned in the late 1950s, and the 2.5 MW condensing turbine generator was abandoned in 1977.) During Phase II the CHPP was expanded to include six additional boilers, three additional 5 MW condensing turbine generators, and the 2.5 MW non-condensing turbine generator installed in Phase I was replaced with a 5 MW non-condensing turbine generator. None of the boilers or turbine generators from Phase I construction are currently active; there are six boilers and four turbine generators that are active in the CHPP that were installed in Phase II.

The following table shows a recent twelve-month performance of the CHPP.

Table 1 – Historical Performance (Selected)

Central Heat and Power Plant – FWA
	Month
	Generation (MWh)
	Steam (Mlbs)
	Coal (ton)

	September-02
	7,507
	121,355
	15,753.43

	October-02
	6,201
	115,020
	17,134.99

	November-02
	6,456
	137,337
	18,581.85

	December-02
	7,730
	154,871
	21,930.66

	January-03
	7,931
	171,102
	22,463.84

	February-03
	7,394
	131,082
	20,174.33

	March-03
	9,296
	112,775
	20,430.83

	April-03
	7,946
	91,015
	15,302.00

	May-03
	3,809
	12,063
	14,411.51

	June-03
	7,946
	91,015
	15,302.00

	July-03
	6,603
	95,755
	15,208.00

	August-03
	7,649
	27,532
	15,208.00

	Total
	86,468
	1,260,922
	211,901.44


The CHPP has been upgraded several times, with a current major upgrade is nearing completion.

J01.2.1
Boilers

There are six identical boilers identified as B-3 through B-8. Each of the boilers is a 150,000 pounds per hour (pph) Wickes Boiler that generates superheated steam at 435 pounds per square inch gauge (psig) and 650 degrees Fahrenheit ((F). 

Table 2 – CHPP Boiler Inventory

Central Heat and Power Plant – FWA
	Boiler Number
	Manufacturer
	Installed 
	Steam Capacity
	Pressure
	Temperature

	B-3, B-4, B-5, 

B-6, B-7 and B-8
	Wickes
	1954
	150,000 pph
	435 psig
	650( F


The allowable working pressure is 475 psig and the actual working pressure is 425 psig. The continuous rating of the boiler is 150,000 pph and the two-hour peak rating is 165,000 pph. The design boiler efficiency at maximum continuous rating is 81.2 percent. The superheater is rated for 125,000 pph steam at 650( F. Figure 1 depicts a schematic of a boiler in the CHPP.

The boilers are two-drum bent tube “R”-type designed to burn sub-bituminous coal and are equipped with six spreader stokers and one traveling grate for each boiler (manufactured by Detroit Stoker.) The stokers are underthrow type to distribute coal evenly on the grate. 

An economizer at each boiler has 13,230 square feet of continuously-looped pipe surface and provides 350( F flue gas outlet. The economizer tubes are bare type and counterflow in relation to the flue gas that passes downward. The economizers are housed in a #10 gauge steel casing with four inches of insulation. The superheaters are pendent type. The boilers and the economizers are also provided with steam soot blowers. Each boiler is provided with two retractable soot blowers for the superheaters, 10 soot blowers for the boiler backpass tubes and 12 soot blowers for the economizer.

There is one forced draft (FD) fan for each boiler to provide 46,000 cubic feet per minute (cfm) of air. Each boiler also has an overfire air fan that provides overfire air and backpass ash injection air, and a windbox fan that cools the front wall. The boilers were provided with one induced draft (ID) fan each; these fans are in the process of being replaced. The new ID fans are part of the 2003 upgrade that includes a new ash bag house. The new ID fans are located at the new bag house. 

J01.2.2
Make-up Water System

The make-up water system is a reverse osmosis system installed in 2003 replacing the previous hot process softener. Figure 2 shows the flow diagram of the make-up water system at the CHPP.

The primary source of raw water is the domestic water connection having a reduced pressure principal backflow preventer. The backup raw water source is the cooling pond inflow tunnel. Raw water is filtered in a dual-media filtration assembly consisting of three tanks, each capable of filtering 125 gallons per minute (gpm). The filtered water is heated in a plate-and-frame heat exchanger, using condensate as the heating media. The heated filtered water is de-chlorinated with sodium bisulfite, and proceeds to a single-stage, dual-train reverse osmosis (RO) unit. Each train can produce 100 gpm of treated water from a supply of 125 gpm raw water, rejecting 25 gpm. The RO treated water is disinfected in an ultraviolet disinfection unit and is stored in a new 120,000-gallon treated water storage tank. The new tank is a bolted steel storage tank named T-1. The design capacity of the treatment system is 200 gpm.

J01.2.3
Condensate System

The CHPP receives 75 percent
 return of condensate from the FWA condensate return system. Figure 3 shows the flow diagram of the condensate return system at the CHPP.

There are three condensate return mains from the base system, and the condensate flows to three sumps (R-30, R-31 and R-32). Condensate from the sumps is transferred to a new 15,300-gallon capacity condensate tank, denoted as T-3. Condensate from tank T-3 is transferred by three condensate polisher booster pumps to a 925 gpm sodium cycle cation condensate polisher assembly. Each of the booster pumps has a capacity of 463 gpm at 100 feet (ft) of head with a 20 horsepower (hp) electric motor. The polisher assembly has three polisher tanks, each with a 463 gpm treatment capacity. The polishers are regenerated with brine from a tank. The polished condensate flows to an 8,600-gallon condensate receiver tank, denoted as T-2. Condensate from T-2 is pumped to the two deaerators by four condensate transfer pumps, each with an 800 gpm capacity at 150 ft head. Three of the pumps are electric driven, while the fourth is a steam turbine driven pump.

J01.2.4
Feed Water System

Figure 4 depicts the flow diagram of the feed water system at the CHPP.

There are two interconnected deaerators or feed water heaters at the CHPP. The deaerators are denoted as E-3 and E-4 and are supplied with 10 psig steam. Chemical feed pumps add oxygen scavenger from tank CFT-2 directly to the deaerator E-4. Deaerated water is transferred from the deaerators to the boilers by three feed water pumps. Dispersant and neutralizing amine from chemical tanks CFT-1 and CFT-3 are added to the suction header of the feed pumps. The feed pumps are 790 gpm capacity each at 1,400 ft head and driven by a 400-hp electric motor. One of the pumps also has dual-drive including a steam turbine, clutch and couplings. The pumps supply water to a 10-inch feed water loop that serves all the boilers.

J01.2.5
Steam Turbines 

There are four active steam turbine generators in the CHPP. There is also one abandoned-in-place steam turbine, TG-2. Turbine TG-1 is a 10-psig backpressure extraction turbine with a 5MW electric generator. The 10-psig steam was once used in a laundry facility, and the 10-psig steam piping was since modified to feed the deaerators. Without the laundry load the use of the 10-psig steam is less than the designed turbine exhaust. This reduction in the use of the 10-psig steam has limited the capacity of TG-1 to 3 MW. The other three turbines, TG-3, TG-4 and TG-5 are extraction (normally 100 psig) and condensing turbines each with a 5 MW electric generator. The extraction valves of the four turbines are capable of maintaining any set extraction pressure within the range of 40psig to 100 psig. Extraction steam from the turbines is supplied to the base via a 16-inch steam header to the distribution system, again normally at 100 psig.

The three condensing turbines TG-3, TG-4 and TG-5 operate at an exhaust pressure of 1-1/2 inches of mercury absolute, and each has a condenser supplied with cooling water from a cooling pond. A condenser tube cleaning system was installed around 1998. A project during 2004 would replace the water-cooled condensers with new air-cooled condensers. 

J01.2.6
Steam System

The six boilers are connected to a 12-inch steam loop header with sectionalizing valves. This steam header operates at 400 psig and 650( F. Figure 5 shows the schematic of the 400 psig steam system at the CHPP.

From the 400 psig steam header, a 10-inch branch supplies TG-1 and the new boiler feed water pump’s steam turbine drive. Three additional 10-inch branches from the steam header supply the other three steam turbines. A fifth 10-inch branch supplies the existing boiler feed water pump’s steam turbine drive (to be abandoned), two 400/100 psig pressure reducing valve (PRV) stations, and a 400/200 psig PRV station. A 200/100 PRV station is supplied by the 200 psig line.

All the 100 psig lines from turbine extraction and the PRV station are connected to an 18-inch steam header. Figure 6 shows the schematic of the 100 psig steam system at the CHPP. This 100 psig header supplies four 16-inch lines connected to the FWA heat distribution system. There is one desuperheater station on each of the 16-inch lines to the base heating system. There are two 100/50 psig PRV stations from the 100 psig heater that can supply steam to the plant heating system that includes the combustion air heating system. The combustion air is heated with 50 psig steam when outside air temperature is below 20( F. There is a 50/10 psig PRV station in series with one of the 100/50 psig PRV stations that supplies 10 psig steam to the deaerators.

J01.2.7
Coal Handling System

The CHPP receives its coal via rail from Usibelli Coal Mine, Inc., located in Healy, Alaska. FWA has a coal pile and typically maintains a 90-day inventory. There are two coal handling systems at CHPP, a south system and a north system. Figure 7 shows the flow diagram of the coal handling system at the CHPP. The north system has only a truck unloading system and is a backup system used only during south system failure. 

The south coal handling system is the primary coal unloading facility. This system has two grizzlies and a truck hopper that feeds apron feeders M-2 or M-3. Coal from the apron feeder is transferred to a belt conveyer, M-4, which feeds a coal crusher. Conveyer M-4 is equipped with a magnetic head pulley to remove tramp ferrous material from coal. The crushed coal is lifted by a bucket elevator approximately 120 ft, and feeds a two-way belt conveyer, M-8. Conveyer M-8 can supply an over bunker flight conveyor network to feed the boiler bunkers, or can be reversed to discharge crushed coal to the coal yard. The over bunker flight conveyor network includes conveyers M-9, M10, M-11 and M12. Conveyer M-9 feeds bunkers of boilers 8, 6 and 4 and the cross conveyer M-10. Conveyer M-10 transports coal to the west side conveyor M-11. Conveyer M-11 runs north to south and feeds bunkers of boilers 3, 5 and 7, and a cross conveyer M-12. Any leftover coal in cross conveyer M-12 is fed to M-9 completing the loop. 

During very cold days, the moisture-laden coal freezes in the rail cars and creates problems during unloading by forming large frozen chunks. To partially solve this problem, a new thawing shed was installed in 2002 to heat several rail cars before unloading. A new coal dust collection system consisting of two bag filtration systems, one with a 13,150 cfm fan, and the second one with an 884 cfm fan are scheduled to be operational in 2004. Most of the coal handling conveyers and motors were refurbished or replaced. The south coal elevator is reported to have capacity problems and is the bottleneck of the entire coal handling system.

J01.2.8
Ash Handling System

Major modification of the ash handling system is expected to be completed prior to the conclusion of any privatization action. The following system description is post-modification. The ash handling system includes heavier ash from the bottom ash hoppers, riddling ash hoppers and the multi-clone hoppers of the boilers, as well as fly ash.

There is a reinforced concrete silo structure with an internal vertical steel wall that forms two separate silos, one for bottom ash and the other for fly ash and finer ash from riddling hopper and the existing multi-cone fly ash hopper from each boiler. The ash silos have funnel bottoms with pneumatic thumpers and steam heaters. The finer ash silo has a dry fly ash unloading mechanism; the other silo has a wet unloading system. The ash from the silos is unloaded to trucks that dispose the ash in the landfill at the northern end of FWA. Figure 8 shows the flow diagram of the ash handling system at the CHPP.
Bottom ash disposal includes one clinker grinder in each of the four dog-houses of the bottom ash hopper for each boiler. The bottom ash is conveyed by vacuum in an 8-inch pipe to primary/secondary centrifugal separators. The primary/secondary centrifugal separators are located at the top of the ash silo. At the separators, heavier ash is separated from the motive air and drops in the ash silo. The finer ash rides with the motive air and proceeds to a baghouse separator, the separated ash goes to the ash silo, and the motive air is moved by a root blower and is exhausted though mufflers. The separators, baghouse and root blower are all located on the top of the silo.

Ash from riddling hoppers from three boilers is conveyed by a 6-inch vacuum pipe. And there is another 6-inch vacuum main connecting the multi-cone fly ash hoppers of three boilers. There is another duplicate piping system for the other three boilers. All four 6-inch pipes from the boilers connect to an 8-inch main. The 8-inch main proceeds to the fly ash silo. The fly ash system at the silo is similar to the bottom ash system including the primary/secondary centrifugal separators, a baghouse and a root blower.

A new baghouse is being installed and is expected to be operational in 2004. This upgrade modifies the current fly ash collection system at the CHPP. Figure 9 shows the schematic of the new baghouse fly ash seperation system. Flue gas from each boiler is ducted to the new baghouse that has separate streams for each boiler. Each stream has five modules that operate in parallel, and each include bags, cages, ash hopper, inlet duct and outlet duct. Clean gas out of the baghouse modules is exhausted by new ID fans at the new baghouse structure through a stack. The separated fly ash is pneumatically conveyed to the fly ash silo.

J01.2.9
Miscellaneous System

The CHPP uses a Westinghouse Distributed Control System (WDPF) installed around 1996. Westinghouse discontinued marketing this control system with a replacement in 1997. This causes periodic difficulties in replacement parts availability. The control system has 7,000 to 8,000 monitoring and control points, equally divided between the boiler and the turbine generator side. The control system is reported to have many limitations and needs to be upgraded to a current-generation control system. 

CHPP boilers operate with continuous blow down and intermittent blow downs. The continuous blow downs systems include an expansion tank where the high-pressure blow down water flashes to steam. The expansion tank top is connected to the 10 psig steam system to use the flash steam. The intermittent boiler blow downs are pipes to a blow down flash tank. There are two wells dedicated to the CHPP. Well #4 serves as the emergency back-up for the domestic water system to supply raw water for makeup. Well #5 provides a constant flow to the outfall tunnel and to dilute the blow down water (both continuous and intermittent). A recent assessment (1998) of the well system reports the system to be in bad condition and in need of complete replacement.

There is a new auxiliary cooling water system with glycol for cooling the generator air coolers of TG-3, TG-4 and TG-5, the spreader stokers, the bottom ash hopper doors, and the boiler feed water pumps’ bearings.

J01.2.10
Electrical System

The CHPP electrical system consists of a medium voltage sub-system with various components operating at 12.47 kV, 4.16 kV, and 2.4 kV, and a low voltage sub-system with various components operating at 480 volts, 240 volts, 208 volts, and 120 volts. Figure 10 shows the Electrical Single Line Diagram for the CHPP electrical system.

The 12.47 kV equipment is the backbone of the electrical system. It includes 15 kV metal-clad switchgear which is configured in a sectionalized, duplex bus arrangement. This switchgear provides protection and control for a total of nineteen 12.47 kV circuits supplying the following individual loads:

· Generators TG-1, TG-3, TG-4, and TG-5,

· 12.47 kV feeders 10, 11, 12, 13, 14, 15, 22, 23, 24, and MSTF, which supply FWA’s exterior electrical distribution system,

· 12.47 kV tie feeder to Golden Valley Electric Cooperative's 69 - 12.47 kV interconnection transformer located at the CHPP substation,

· 3,000 kVA 12.47 - 4.16 kV transformers XFR-1 and XFR-2,

· 750 kVA 12.47 kV - 480 V transformers XFR-SS-2 and XFR-SS-3, and

· 167 kVA 7.2 kV - 240 V transformers XFR-LTG-2 and XFR-LTG-3. 

The 4.16 kV equipment includes 15 kV metal-clad switchgear (operated at 4.16 kV) which is also configured in a sectionalized, duplex bus arrangement. This switchgear is supplied from XFR-1 and XFR-2, and provides protection and control for a total of nine 4.16 kV circuits supplying the following loads:

· three 4.16 kV feeders to the new Baghouse,

· motor control panels MCP-41 and MCP-42, which supply the three 400 hp feedwater pumps,

· 750 kVA 4.16 kV - 480 V transformers XFR-SS-1,  XFR-SS-4, XFR-SS-5, and

· 100 kVA 4.16 kV - 240 V transformer XFR-LTG-1.

The 2.4 kV equipment includes a 5 kV switchboard configured in a single bus arrangement. This switchboard is also supplied from XFR-1 and XFR-2, and provides protection and control for two active 2.4 kV circuits and one spare. These two circuits supply panelboards P-22 and P-23.

The 480 volt equipment includes a total of fourteen Motor Control Centers, five power switchboards, and six lighting panelboards, providing control and protection for the numerous individual motor, auxiliary, lighting, and miscellaneous loads located throughout the plant.

The 4.16 kV switchgear, the transformers, and most of the Motor Control Centers, power switchboards, and lighting panelboards were replaced as part of the several recently completed plant upgrade projects.

J01.2.11
Upgrade Projects

A major upgrade project is currently in progress and covers the following systems:

1. Upgrade of the coal handling system.

2. Upgrade of the ash handling system.

3. Upgrade boilers: replace refractory, grate, spreader stoker & soot blowers; refurbish boiler casing.

4. Upgrade the blow down system: replace continuous blow down expansion tank and replace intermittent blow down piping.

5. Upgrade or modify 400 psig steam.

6. Upgrade boiler feed water system with new feed pumps.

7. Upgrade condensate handling system, including new condensate receiver tanks and a new condensate polisher system.

8. New reverse osmosis system for make-up water treatment.

9. New auxiliary cooling water system.

10. Upgrade plant HVAC system.

Some of the upgrades are complete while others are ongoing. The essence of the upgrades is covered in the preceding sections describing the systems. The CHPP has instances of asbestos containing materials (ACM) in pipe insulation and occurrences of lead-based paint on older systems that are still in service. ACM and lead-based paint have historically been abated when work was performed on portions of the system containing these materials.

J01.2.12
Needed Upgrades

FWA personnel have identified the following repair or upgrade projects that are needed at the CHPP:

1. Upgrade the coal handling system: replace coal feed flow control, coal elevator and magnetic separator.

2. Replace condensate pumps and motors.

3. Upgrade the control system with feedback signal wiring.

4. Upgrade control system programming to process feedback signal of the previous upgrade item.

5. Replace boiler vents and blow down valves.

6. Remove existing boiler feed water pumps and piping, and repair damaged concrete.

7. Modification to facilitate safe and easy removal of coal dust collection barrels.

8. Replace ash-eroded piping at the ash unloading facility and install an enclosure to contain fugitive ash dust.

J01.3
Non-Fixed Equipment and Specialized Tools Inventory

Table 3 lists other ancillary equipment (spare parts) and Table 4 lists specialized vehicles and tools included in the purchase. Offerors shall field verify all equipment and tools prior to submitting a bid. Offerors shall make their own determination of the adequacy of all equipment and tools. The successful Offeror shall provide any and all equipment, vehicles, and tools, whether included in the purchase or not, to maintain a fully operating system under the terms of any resulting contract.

Table 3 – Spare Parts

Central Heat and Power Plant – FWA

	Quantity
	Item
	Make/Model
	Description
	Remarks

	Please list spare parts that you would like to list



Table 4 – Specialized Equipment and Vehicles

Central Heat and Power Plant – FWA

	Description
	Quantity
	Location
	Maker

	Please list equipment you would like to include here. 



J01.3.1
CHPP Manuals, Drawings, and Records Inventory

Table 5 lists the manuals, drawings, and records that will be transferred with the system.

Table 5 – Manuals, Drawings, and Records

Central Heat and Power Plant – FWA

	Quantity
	Item
	Description
	Remarks

	Fort Wainwright maintains a collection of technical manuals, drawings, and records on the installed components of the CHPP. This information will be transferred to the new owner during the transition period. System maps will be available in the technical library. Information on the construction and operation and maintenance manuals of the new fly ash baghouse will also be available.


J01.4
Current Service Arrangement

The CHPP is operated by Government employees and produces steam and electricity solely for consumption and use by FWA and its tenants. FWA does purchase supplementary electricity from Golden Valley Electric Cooperative, however there is no similar purchase of steam.

J01.5
Secondary Metering

This section is not applicable.

J01.6
Monthly Submittal

The successful Offeror shall provide the Government monthly submittals for the following: Invoice (IAW RFP G.2). The monthly invoice shall be presented in a format proposed by the successful Offeror and accepted by the Contracting Officer. Invoices shall be submitted by the 25th of each month for the previous month. Invoices shall be submitted to the Contracting Officer’s designee. (This information will be provided upon award.)

Outage Report. A monthly outage report will be prepared in the format proposed by the successful Offeror and accepted by the Contracting Officer. Outage reports shall include the following information for Scheduled and Unscheduled outages:

Scheduled: Requestor, date, time, duration, facilities affected, feedback provided during outage, outage notification form number, and digging clearance number.

Unscheduled: Include date, time and duration, facilities affected, response time after notification, completion times, feedback provided at time of outage, specific item failure, probability of future failure, long term fix, and emergency digging clearance number.

Outage reports shall be submitted by the 25th of each month for the previous month. Outage reports shall be submitted to the Contracting Officer’s designee. (This information will be provided upon award.)

System Efficiency Report. If required by RFP Paragraph C.3, the successful Offeror shall submit a system efficiency report. System efficiency reports shall be submitted by the 25th of each month for the previous month. System efficiency reports shall be submitted to the Contracting Officer’s designee. (This information will be provided upon award.)

J01.7
Energy Savings and Conservation Projects

No energy savings performance contracts or projects exist related to the CHPP.

J01.8
Service Area

IAW RFP Clause C.4, Service Area, the service area is defined as all areas within the Fort Wainwright boundaries.

J01.9
Off-Installation Sites

There are no off-Installation sites relative to the CHPP.

J01.10
Specific Transition Requirements



Table 6 – System Improvement Projects

Central Heat and Power Plant – FWA

	Project Location
	Project Description

	

	


J01.11
CHPP Points of Demarcation

Demarcation for the CHPP is set as the plant boundary fence; all areas within the fence are defined as being part of the CHPP.

J01.12
Unique Service Requirement

None identified beyond that required by the RFP.

�Request verification of 75 percent figure from FWA personnel.


�Does the CHPP stock a supply of significant spare parts that are worthy of specific inventory?


�Will any of the current CHPP vehicles be transferred?


�Are there any ESPC or other energy conservation actions that impact the CHPP?


�Does FWA DPW require or request any specific transition requirements for the CHPP?


�Are any of the ongoing upgrade projects required under regulation or code? If so, those should be listed here. Only projects required by regulation or code qualify as “System Improvement Projects.”





J01-1

