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            COMBINED CYCLE JOURNAL, Second Quarter 2010 129 BUSINESS PARTNERS: FEATURES W ill your dual-fuel gas tur- bine (GT) start on distil- late the next time you hit the button? Will your engine transfer to oil from gas with- out tripping offline the next time you switch fuels? Good questions that many opera- tions personnel would like to answer with a positive “yes,” but can’t. There are several reasons why plants often experience poor reliability on liquid- fuel starts and on fuel transfers, including these: n Ineffective procedures for assur- ing high availability of the liquid- fuel system. Diligent maintenance and regular “exercise” of all sys- tem components are particularly important. n Inadequate training of O&M per- sonnel. Liquid-fuel systems can- not be an afterthought; they com- mand respect. n Off-spec fuel, either through pur- chase or deterioration in storage. n Coking of oil in piping and valves located close to hot engine parts. n Check valves do not reseat prop- erly. First three items are well within the plant’s control. A solid dose of commitment is all that’s needed in most cases. The last two also are within the plant’s control—at least for facilities equipped with dual-fuel GE Frame 6, 7, and 9 DLN engines (including F class)—but they require a small investment either in new hardware or modification of existing equipment. You may recall that the first liq- uid-fuel systems for dual-fuel DLN engines had separate valves for fuel and purge air (Fig 1). Also, that purge air is supplied continuously when the turbine is operating on gas; it is turned off when operat- ing on oil. Liquid-fuel check valves are prone to coking because of their close prox- imity to the engines served. Simply put, the light frac- tions in the small amount of oil that remains in the valve when the unit trans- fers to gas distills off, leav- ing a carbonaceous residue which could impede valve operation on ensuing starts and fuel transfers. Residue accumulates with each start and fuel transfer, often pre- venting proper seating of the check valve when oil firing ends. When this occurs, purge air and combustion gases can travel all the way back through the oil piping to the flow divider, and beyond, causing fuel system evacuation, corrosion of the flow divider, and other issues. Units experiencing this condition are prone to tripping on the next attempt (1) to start on liquid fuel or (2) to transfer from gas to liquid fuel (no fuel in the line connecting the flow divider to the check valve). One of the steps undertaken by the OEM to improve the reliabil- ity of its dual-fuel DLN frames was to combine the functions of the liquid-fuel and purge-air check valves into one valve body. Today, the three-way purge valve (3WPV) is standard equip- ment on DLN-equipped Frame 6, 7, and 9 engines (Fig 2). About 5000 of the valves, made by Jansen’s Aircraft Systems Controls Inc (JASC), Tempe, Ariz, are installed worldwide. Scores of GTs still are equipped with individual liquid-fuel and purge-air valves and most would ben- efit from conversion to the 3WPV. However, there’s no stampede, according to Schuyler McElrath, because problems associated with Liquid-fuel check valve Liquid fuel Purge-air check valve Purge air Fuel distributor valve Combustor end cover Purge air inlet on side (out of view) Fuel inlet Instrument air Water in Water out 1. Liquid-fuel systems for GE Frames 6, 7, and 9 initially were equipped with separate fuel and purge-air check valves. These liquid-fuel check valves were not cooled and often were com- promised operationally by coking issues 2. The three-way purge valve was a significant advancement in fluid handling technology because it combined the liquid-fuel and purge-air valves in one unit and improved system reliability (left). But coking remained an issue for many owner/operators. JASC’s solution was to incorporate a water-cooling circuit into the valve as it had successfully done for the standalone liquid-fuel check valve a few years ago (right) Improve reliability of gas turbines on liquid fuels Jansen McElrath 
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 Will your dual-fuel gas tur-bine (GT) start on distil-late the next time you hit the button? Will your
 engine transfer to oil from gas with-out tripping offline the next time you switch fuels?
 Good questions that many opera-tions personnel would like to answer with a positive “yes,” but can’t. There are several reasons why plants often experience poor reliability on liquid-fuel starts and on fuel transfers, including these: n Ineffective procedures for assur-
 ing high availability of the liquid-fuel system. Diligent maintenance and regular “exercise” of all sys-tem components are particularly important.
 n Inadequate training of O&M per-sonnel. Liquid-fuel systems can-not be an afterthought; they com-mand respect.
 n Off-spec fuel, either through pur-chase or deterioration in storage.
 n Coking of oil in piping and valves located close to hot engine parts.
 n Check valves do not reseat prop-erly. First three items are well within
 the plant’s control. A solid dose of commitment is all that’s needed in most cases. The last two also are within the plant’s control—at least
 for facilities equipped with dual-fuel GE Frame 6, 7, and 9 DLN engines (including F class)—but they require a small investment either in new hardware or modification of existing equipment.
 You may recall that the first liq-uid-fuel systems for dual-fuel DLN engines had separate valves for fuel and purge air (Fig 1). Also, that purge air is supplied continuously when the turbine is operating on gas; it is turned off when operat-ing on oil.
 L i q u i d - f u e l c h e c k valves are prone to coking because of their close prox-imity to the engines served. Simply put, the light frac-tions in the small amount of oil that remains in the valve when the unit trans-fers to gas distills off, leav-ing a carbonaceous residue which could impede valve operation on ensuing starts and fuel transfers. Residue accumulates with each start and fuel transfer, often pre-venting proper seating of the check valve when oil firing ends.
 When this occurs, purge air and combustion gases can travel all the way back
 through the oil piping to the flow divider, and beyond, causing fuel system evacuation, corrosion of the flow divider, and other issues. Units experiencing this condition are prone to tripping on the next attempt (1) to start on liquid fuel or (2) to transfer from gas to liquid fuel (no fuel in the line connecting the flow divider to the check valve).
 One of the steps undertaken by the OEM to improve the reliabil-
 ity of its dual-fuel DLN frames was to combine the functions of the liquid-fuel and purge-air check valves into one valve body. Today, the three-way purge valve (3WPV) is standard equip-ment on DLN-equipped Frame 6, 7, and 9 engines (Fig 2). About 5000 of the valves, made by Jansen’s Aircraft Systems Controls Inc (JASC), Tempe, Ariz, are installed worldwide.
 Scores of GTs still are equipped with individual liquid-fuel and purge-air valves and most would ben-efit from conversion to the 3WPV. However, there’s no stampede, according to Schuyler McElrath, because problems associated with
 Liquid-fuelcheck valve
 Liquid fuel
 Purge-aircheck valve
 Purge air
 Fuel distributor valve
 Combustor end cover
 Purge air inlet on side (out of view)
 Fuel inlet
 Instrument air
 Water in
 Water out
 1. Liquid-fuel systems for GE Frames 6, 7, and 9 initially were equipped with separate fuel and purge-air check valves. These liquid-fuel check valves were not cooled and often were com-promised operationally by coking issues
 2. The three-way purge valve was a significant advancement in fluid handling technology because it combined the liquid-fuel and purge-air valves in one unit and improved system reliability (left). But coking remained an issue for many owner/operators. JASC’s solution was to incorporate a water-cooling circuit into the valve as it had successfully done for the standalone liquid-fuel check valve a few years ago (right)
 Improve reliability of gas turbines on liquid fuels
 Jansen
 McElrath
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 distillate firing have caused many engine owner/operators to just give up on oil. Even the 3WPV is subject to coking problems.
 By way of background, McElrath spent nearly 25 years working on fuel systems for the OEM before starting his own company, SMTC Inc, Green-ville, SC. He spends much of his time helping users solve liquid-fuel prob-lems on behalf of JASC.
 Recognizing the paralyzing effect coking was having on GTs, JASC President Harvey Jansen, a pioneer in high-tech fluid-flow solu-tions for the aerospace industry, went “all-in” on the company’s ability to develop a “cool” liquid-fuel check valve.
 Nearly four years ago, following successful beta tests at a refinery, the company began offering a water-
 cooled version of the liquid-fuel check valve (WCLFCV). These GE-approved valves now are installed on more than 100 engines worldwide. McEl-rath reports virtual 100% reliability on starts and fuel transfers.
 The next logical step was to devel-op a water-cooled three-way purge valve (WC3WPV), shown integrated into the liquid-fuel system in Fig 3. A WC3WPV was required because GT owners using this technology needed an inexpensive way to achieve liquid fuel system reliability.
 Piece of cake considering the company’s proven success with the WCLFCV. But Jansen, who epotimiz-es the iconic American technology/business leaders Thomas A Edison and Edwin Land (Polaroid), was con-cerned more about cost than simply designing a water-cooled valve.
 JASC engineers responded with a method for converting exist-ing 3WPVs to water-cooled valves for about one-third the cost of a new valve. Next step was to run valida-tion tests in the lab. The test rig was similar to that used for proof-of-concept tests on the WCLFCV (Fig 4). Photo shows that two uncooled and two water-cooled valves were tested simultaneously.
 McElrath called in early August to say that the test results detailed in the “Design Verification Test Report” prepared by Project Engineer Kirby Meyer had been accepted by Jansen at the end of July and they proved that the valve was ready for com-mercial application. The WC3WPV is scheduled for installation on operat-ing engines this fall.
 JASC has a rotable pool of valves to swap out with existing 3WPVs—one or two per combustor for a GE frame, depending on the model being upgraded. McElrath says that the valves can be changed out and the water supply and return circuits installed over a weekend.
 By contrast, it typically takes about two weeks to convert a turbine outfitted with 3WPVs back to a con-figuration which uses check valves. The extensive changes that must be made to purge-air and fuel piping are labor intensive.
 Lab tests were conducted in an environment far more challenging than the one that exists in a GT pack-age and the results exceeded expecta-tions, McElrath said. For example, the thermal profile of a WC3WPV in Fig 5 reflects purge air at 400F, well above the normal operating service temperature of about 230F.
 Note that the purge “air” for test-ing purposes in the first phase of the testing program actually was nitro-gen heated in the coils located at the top of the furnace (right side of Fig 4).
 Cooling-water return
 Cooling water supply
 P
 P
 Fuel pump
 Thermal relief valve
 Fuel drain
 Flow divider
 Smart fluidmonitor
 Supplymanifold
 Returnmanifold
 Water-cooledthree-way
 purge valve
 Endcover
 Fueldistribution
 valve
 3. Liquid-fuel system for DLN Frames 6, 7, and 9 incorporates the com-pany’s smart fluid monitor as a leak detector
 Data acquisition
 Oven
 Water heater and pumpWater return
 Water-cooledthree-waypurge valves
 Three-waypurge valves
 Water andnitrogen inlets
 Nitrogenheatingcoils
 4. Test setup to measure the effectiveness of the water cooling circuit reflects the practical approach to engineering problem-solving championed by JASC President Harvey Jansen. Entire test rig is at left, oven at right
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 This was done to mitigate any safety concerns associated with a mixture of air and fuel at the auto ignition threshold of diesel oil.
 Highest fuel temperature on this run was 292F, the average fuel tem-perature 240F. The threshold for coke formation is 250F. Regarding the fuel, slightly more than half an ounce (specifically, 20 cc) of No. 2 oil was injected into each of the four valves. Oil was added daily to replen-ish fuel that had distilled off and was safely vented.
 Another test with purge air at 300F, still 70 deg F over normal oper-ating temperature, revealed an aver-age fuel temperature at only 218F. For both runs, the oven temperature was 475F, cooling water 150F (flow rate, 2 gpm).
 The test program had two major parts: n A two-day trial with extensive data
 collection, followed by trending of the data to assure that the test rig would produce the information required to validate (or not) the design of the water-cooled valve.
 n A two-week test with about 80 hours of active oven time to assess
 coking tendency. For this test segment, nitrogen simulation of purge air was shut off and oven temperature increased to 550F to induce as much coking as possible. The two WC3WPVs were moni-tored continuously to ensure that valve temperature did not exceed 250F. Average temperature of the valves’ spool sections during the two-week run was about 220F. Over the two-week period, about
 6 cc of distillate was added daily to replenish the two 3WPVs, compared to only 1 cc for the water-cooled valves. Consequently, considerable fouling was observed on the spools for the standard valves (right photo in Fig 6); the spools for the water-cooled valves were clean by compari-son (left-hand photo).
 Finally, regarding tightness of WC3WPV shutoff, expectations were surpassed. Better than an ANSI Class VI seal was achieved. More spe-cifically, the WC3WPV spool seal was bubble-tight using 300-psig nitrogen.
 To dig deeper into the details of the validation test program for the WC3WPV, access www.jasc-controls.com. ccj
 5. Thermal profile of the water-cooled three-way purge valve is shown for a purge-air temperature of 400F, which is far above the normal oper-ating temperature in gas-turbine service of about 230F. Hottest fuel temperature on this run was 292F; average fuel temperature was 240F. Ambient (oven) temperature was 475F, cooling water was at 150F, flow 2 gpm. For another run, with purge air at 300F, the hottest fuel got was 243F and the average fuel temperature was 218F
 6. Cool means clean. After 80 hours in the oven, the spool for the water-cooled three-way purge valve looked almost new (left); that for the uncooled valve showed significant buildup of crud (right)
 Third-party shops expand HGP repair capabilities The expectation that gas turbines (GTs) will maintain their dominant position in the electric-power gen-eration sector well into the future has helped motivate significant recent investment in repair facilities for hot-gas-path (HGP) parts. The lion’s share of this investment has been in third-party shops, much of it for state-of-the-art inspection and machine tools.
 Economics 101 teaches that com-petition drives innovation and that’s certainly true when it comes to HGP repairs. In fact, it’s probably fair to assume that third-party shops lead the industry in level of repair sophis-tication and capabilities. Two facts that support this assumption:n User group meetings offer a con-
 tinual stream of case histories that follow this story line: Third-party shop performs the repairs that were not possible in the OEM’s view, saving parts from the scrap heap; repaired parts successfully complete another maintenance interval.
 n OEMs are buying up independent shops. Examples include acquisi-tions by Siemens Energy of Tur-boCare Inc, by Dresser-Rand of Leading Edge Turbine Technolo-gies Inc, and by Alstom of Power Systems Manufacturing LLC. Of course, the term third-party
 doesn’t tell the entire story. Sev-eral third-party repair organizations actually are OEMs. For example, Pratt & Whitney Power Systems (PWPS), known for its aero engines, relies on the company’s extensive GT experience to repair frame engine parts at its San Antonio facility; Als-tom repairs parts made by its frame competitors at the PSM shop in Jupi-ter, Fla; Mitsubishi Power Systems Americas repairs the parts of frame competitors in its Orlando shop, etc.
 With all the activity in this sector of the market, if you have been out of touch with any repair shop for more than about a year it’s reasonable to believe there have been significant changes. If there have been none, that’s significant, too, because it may mean competitors are now more
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 capable. Keep in mind that hardware is not the only variable of impor-tance: Highly skilled people come and go. This is especially true in times of industry expansion.
 Between the 1Q and 2Q issues, several shop-related events took place, including the following: Allied Power Group LLC merged all of its offices and storage and shops into a new 75,000-ft2 building on 14 acres in Houston and dedicated the facility; Phoenix Turbine LLC, Gilbert, Ariz, held an open house to show off its new capabilities; and the editors vis-ited PWPS during the Frame 6 User Group meeting in San Antonio.
 New shop repairs, makes HGP parts for wide range of GTsPhoenix Turbine LLC’s open house at its new repair and manufactur-ing facility in Gilbert, Ariz, attracted gas-turbine experts from across the Southwest. Utility and independent power producers with reservations for the recent shop tour and Texas-style BBQ lunch included Arizona Public Service Co, Arizona Electric Power Co-op Inc, Calpine Corp, Dow Chemi-cal Corp, NV Energy, Salt River Proj-ect, and Tucson Electric Co.
 The meticulous 20,000 ft2 shop reflects a significant move by the company to expand its menu of ser-vices to owner/operators of F-class machines while maintaining exper-tise in older units, and smaller ones as well. Phoenix Turbine is one of several repair facilities pursuing F-class opportunities. With many of these engines coming up on a decade of operation, and owners stepping back from OEM long-term service agreements, having a larger shop allows Phoenix to capitalize on econo-
 mies of scale in component repair and manufacturing.
 To fill the repair and manufactur-ing center, the company hired F-class repair veteran Todd Dunlop as direc-tor of sales. Strategy of the manag-ing partners—Bob Harrison, Joe Girmonde, and Allen Brackett—is simple: Make repairs and new parts faster, better, and at lower cost than the competition. A wide range of new parts is already on the shelves, and with added inspection and repair capabilities additional shop space already is under consideration.
 Senior operations personnel may recall Harrison’s deep experience in GT repairs. Before Phoenix, he served as president and general manager of Chromalloy Heavy Industrial Tur-bines and founded Industrial Turbine Technology (ITT), which eventually became Wood Group HIT Ltd.
 New parts. The company has two main lines of business: manufacture and repair of hot-gas-path (HGP) parts. Core competencies include the cost-effective production of shroud blocks for all GE frames through 7FA (plus Frame 9), and transition pieces (TPs) for the Siemens W501s (AAs through D5As). Plus, TP float-ing seals, clamshells, baskets, cross-fire tubes, segment seals, spring seals, and other consumables spe-cific to one or more Siemens and GE engines (Fig A1).
 Repair capabilities are enabled by state-of-the-art welding and machine tools. Personnel have exper-tise in TIG, gas metal arc, and shield-ed metal arc welding. Tooling for the new shop includes form and fit and dimensional-check fixtures for all major components, four-axis EDM, horizontal and vertical boring mills, large lathes, etc.
 State-of-the-art tooling and expe-rienced personnel assure quality tur-
 bine blade/bucket repair, including tip and angel wing restoration; vane and nozzle repair with DSD correc-tion; complete restoration services for combustion liners and TPs; resto-ration of compressor blades and dia-phragms; welding, heat treatment, and machining of nozzle support and vane segment rings; shroud block and ring segment repairs, etc.
 Specialties include repair and refurbishment of W501F combustion baskets and R1-R4 blades and vanes for the W501AA and the W501D5-D5A. For GE Frames 3, 5, 6, and 7B-EA, repairs of Stage 1, 2, and 3 nozzles and buckets, as well as of liners and transitions, include full dimensional and metallurgical inspec-tions for all components (Fig A2).
 Downstream deflection correc-tion, radial and axial packing seal replacement, airfoil thickness veri-fication, multiple-segment fixturing for accurate shop assembly, and area and harmonics analyses for all stages are part of the nozzle overhaul experience. Chemical and mechanical coating removal, eddy-current verification of cooling-hole wall thickness, “Z”-notch restora-tion, and OEM-equivalent coatings highlight the company’s bucket res-toration effort.
 Small engines. Of particular interest to GT users at commer-cial, institutional, and small indus-trial plants is that Phoenix Turbine repairs and refurbishes parts of Rus-ton TB500 and TB5400 engines, Sie-mens’ Tornados and Typhoons, and Solar Centaurs.
 Located only 20 miles from Sky Harbor International Airport, the company is able to cherry-pick servic-es from local shops working primar-ily in aviation to further expand its repair offerings. Like Harrison says, “Phoenix is a GT town.” ccj
 A1. Standing inventory of 501AA diaphragms, DF42 baskets for Westinghouse engines, and 501B fuel nozzles (left to right)
 A2. Phoenix Turbine’s new combustion repair and manufacturing cell (right)
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 P&W invests millions in San Antonio, Singapore shopsReturning to Pratt & Whitney Power Systems’ San Antonio shop after an absence of nearly three years was like taking a ride in a time machine. There had been dramatic improvements—including significant additions in floor space, equipment, personnel, and advanced NDE (nondestructive exam-ination) tools.
 At the end of 2007, when the edi-tors last visited, PWPS shared the repair shop with a military engine overhaul group. The latter was relo-cated early in 2008, allowing expan-sion of the commercial business. At the same time, United Technologies Corp initiated action to bring San Antonio up to what Pratt & Whit-ney’s parent refers to as its ACE standards. Achieving Competitive Excellence is an internal quality pro-gram similar to Six Sigma.
 Over the next two years the shop was transformed into a bright, mod-ern repair facility with the latest inspection and repair tools, efficient production lines, and additional personnel qualified to operate and maintain the new equipment and tooling (Fig B1). Today the facility is a one-stop shop—strip to ship—for inspection, refurbishment, and repair of F-class HGP parts. It’s easy to draw similarities between San Antonio and Pratt’s world-class air-craft-engine assembly plants in the Hartford area. PWPS has accumu-lated more than 1-million factored fired hours on its F-class new-part products.
 The editors met with key per-sonnel in the conference room for a backgrounder before spending a productive couple of hours on the shop floor. General Manager Gerald D Hill, Engineering Manager Jose M Quinones, PE, and Program Manag-er Jollin D’Souza stressed the compa-ny’s ability to perform all operations required to refurbish F-class HGP
 components for another operating cycle—except acid stripping of coat-ings. That is outsourced to a firm in Houston for environmental, health, and safety reasons.
 In addition to restoration repairs, PWPS pursues design improvements with the goal of providing refur-bished parts that are “better than the original” where possible. The collaborative process of continual component improvement involves (1)
 identification of issues based on field experience, (2) re-engineering and modeling of improved parts at the company’s East Hartford offices, (3) laboratory validation, and finally (4) field validation.
 The successful San Antonio expe-rience now is being transplanted in Asia. In the last 18 months or so, the trio of experts said, market demand for quality repairs has grown dra-matically in that region. So the com-
 B1. Vane repair line extends from one side of the shop to the other
 All
 pho
 tos
 by
 Ric
 k K
 oehl
 er
 B2. Fred Miller loads one of the facility’s new vacuum furnaces
 B3. Plasma spray (left) is applied to the first-stage blade for a V94.3A2 engineB4. EDM machines (below) are operated by Orlando Cantu (left) and Alex Escobedo
 B5. Graphite-plunge EDM operating on a 7FA first-stage bucket
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 pany has applied its San Antonio model and leveraged the capabilities of its existing aero shop in Singapore to serve industrial gas turbine cus-tomers there.
 The dominant machine in that region is E-class (GE models 6B, 9E, 7E, and 7EA, plus Siemens 501D5/D5A and Alstom 11N) at the moment and the shop equipment and process-es are arranged to meet that need. Note that the plant also does work for US and European customers—
 including welding, brazing, coatings, and acid-stripping—on a time-avail-able basis.
 Plans are on the drawing board to ramp up Singapore’s technology and skill sets to handle F-class machines as well. This will happen sooner rather than later given GT additions in Asia. First step will be to install the capability to handle stationary hardware, then rotating.
 The shop tour focused on some of the latest equipment installed to
 assure world-class repairs. High-lights:n Two vacuum heat-treat furnaces
 were added to complement exist-ing capability. Each of the new furnaces can process an entire row of F-class buckets at once (Fig B2).
 n Five thermal spray booths, all equipped for air plasma spray (Fig B3), two also for HVOF (high-velocity oxygen fuel).
 n CNC (computer numerical control) shot-peening machine to prestress blade roots.
 n EDM (e lec t r i ca l d i s charge machine) tools (Fig B4)—one a sinker tool to precisely shape the blade tip (Fig B5) and two for drill-ing cooling holes (Fig B6).
 n Ultra-dense coating booth. This is PWPS’s version of TBC (thermal barrier coat) which is conducive to a high-quality surface finish. Its preinduced cracks allow fast startup and shutdown without spalling. Today’s NDE tools are especially
 impressive (Figs B7-B9). Examples:n Two coordinated measuring
 machines were installed to do incoming, in-process, and final inspections. They are fast, effi-cient, and get parts to the door quickly. All benchmark informa-tion for parts is provided elec-tronically and retained. Engineers trend and analyze data collected during incoming inspections to optimize repair processes.
 n High-power (450 kV) digital x-ray to check thick sections very quick-ly. Digital records allow compari-sons over time.
 n Frequency scanning eddy current (F-Sect) for thickness and beta-phase depletion measurement of protective coatings on airfoils. Previously multiple samples were required to get statistically valid bond-coat and top-coat thickness-es. With F-Set, it’s only necessary to destructively test one airfoil to verify the instrument’s setting
 B6. Drilling cooling holes in 7FA first-stage buck-et with EDM electrode (left)B7. Spraying dye penetrant on 7FA combustor parts (above)
 B8. Ultrasonic inspection of 7FA second-stage bucket performed by Sean Mathues (left)
 B9. Dimensional check of 7FA first-stage bucket (right)
 B10. Tip welding of 7FA+e first-stage bucket
 B11. Welding of Z notch on 7FA second-stage bucket
 B12. Blending of 7FA second-stage bucket
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 and the accuracy of the data col-lected.
 n A full metallurgical lab has been installed, thereby enabling analy-sis of microstructure, coatings, etc, right on the shop floor.Experience base. As of January
 1, PWPS had repaired 370 sets of F-class hardware, including 59 sets from V84.3 and V94.3 engines (Figs B10-B12). The lead set of the 50 sets of first-stage buckets repaired thus far has operated for 72,000 hours; the lead set of the 28 sets of first-stage nozzles repaired is at 48,000 hours.
 New hardware. In addition to repairs and field service, PWPS offers an expanding list of new HGP parts for frame machines. The company says these parts reflect its extensive experience in the design of high-tem-perature on-wing engines. The use of advanced materials, cooling schemes, and coatings extend component life-times and reduce life-cycle costs. Components come with repairability guarantees. Here’s a short menu of parts for popular engines operated by North American power producers:n 6B first-stage 12-hole bucket fea-
 turing P&W’s proprietary direc-tionally solidified (DS) base alloy, internal aluminide coating, exter-nal low-pressure plasma spray (LPPS) metallic coating.
 n 7B-EA first-stage bucket is made of an equiaxed nickel-base super-alloy for long life. High-temper-ature (up to 2055F) performance is achieved with LPPS and TBC
 coatings. PWPS says its bucket design helps prevent platform cracking without increasing the flow of cooling air, which adverse-ly impacts engine performance.
 n 7FA+e buckets, nozzles, and com-bustion parts. First-stage buck-ets are manufactured using a proprietary DS alloy and TBC, and enhanced cooling scheme, for improved creep and oxida-tion life. Features built into first-, second- and third-stage buckets assure 72,000 hours/2700 starts—possibly longer depending on the results of a technical evaluation at 72k. Parts performance is backed by repairability guarantees. Combustion liners, flow sleeves,
 and transition pieces incorporate alloys and coating systems for supe-rior creep, oxidation, and wear per-formance aimed at extending parts life beyond the industry average and reducing life-cycle costs. ccj
 Allied dedicates new repair shop, targets F-class market
 Meteorotic certainly describes Allied Power Group LLC’s business growth since the company’s founding 10 years ago. The dedication of its impressive 75,000 ft2 repair shop in Houston last May testifies to that. The new shop, which sits on 14 acres, is quadruple the size of the previous facility and
 centralizes company headquarters, sales, repairs, and warehousing in one location.
 Recall that Allied is a holding company which combined the assets of PowerSpares and Turbine Blade Repair Specialist (TBRS). It was formed to offer gas-turbine owners and operators a single source for high-caliber turbine replacement parts and fast, expert repairs of hot-gas-path (HGP) components.
 When the companies came togeth-er, PowerSpares had one of the world’s largest inventories of GE Frame 5, 6, 7, and 9 parts and TBRS was well known for its capabilities in the inspection, refurbishment, and repair of HGP and combustion-system components.
 Current capabilities include an engineering team to determine the best method of repair, grit blasting, a complete NDE (nondestructive exami-nation) line, heat treatment and coat-ings, welding and machining areas, a clean room for CMM (coordinate mea-suring machine) and flow testing, and a customer inspection area.
 “The new facility allows Allied to control all of its repair operations under one roof—which, in turn, will reduce customer turn times. One of the core values for Allied Power Group,” Engineering Manager Alan Lovelace, PE, told the hundreds on hand for the dedication and open house in early May, “is customer responsiveness and the new facility will enhance this key attribute even more.”
 Don’t pass on the opportunity to visit Allied Power Group’s new shop next time you get to Houston. Call ahead and make arrangements through CEO Bruce Agardy, Executive VP Mike Elliott, President Keith Marler, or COO Louis Green (l to r on the bed of the VBM shown in Fig C10)
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 President Keith Marler added, “We are very excited to have made this next step in the evolution of our business. All of this growth is in response to our customers’ needs, our employees’ dedication, and our team effort that we bring to the table.”
 The additional tooling and stream-lined work-flow processes made possi-ble by the new facility have increased efficiency and enabled a 50% increase in throughput with capacity to spare. Roughly three-quarters of the compa-ny’s business is in refurbishment and repair of F-class components, where Allied believes it has advantages
 both in experience and business flex-ibility.
 Regarding the latter, the compa-ny remains privately owned, allow-ing customized repair solutions and financial arrangements. For exam-ple, it has pioneered repairs for some W501F components, including ring segments. Declared scrap by the OEM, Allied engineers and techni-cians told the editors how they devel-oped a fix for about one-third the cost of new parts and have successfully repaired several condemned sets.
 The company also has developed a machining process and the fixturing
 necessary to machine the side gaps on 501F vanes to close tolerance.
 Curriculum vitaeTechnical Director Aaron Frost offered an overview of Allied’s deep experience in the repair and refur-bishment of F-class parts at the 7F Users Group meeting a week after the open house. One example: The company claims the largest repair experience base on DLN2.6 compo-nents—caps, liners, and transition pieces (TPs)—outside the OEM.
 It had repaired more than 50 sets
 C12
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 C2
 Tour Allied Power’s new shop
 C1. Machining area. CNC (computer numerical control) and manual equip-ment is in full view as you look down the aisle. Note the high-tech turning center from Haas Automation Ltd at the lower leftC2. Nozzle and vane area. Complet-ed nozzle row is lifted from table while assembly of a 7EA second-stage nozzle row is just getting underwayC3. Compressor diaphragm assem-bly area
 C4. Welding and customer inspection area. Proper fit-up of turbine buckets is confirmed in foreground; at right, 7FA+e combustor covers and liners are set out for inspection after coating. The welding area has 25 boothsC5. Visual inspection of parts prior to fluorescent penetrant inspectionC6. Dimensional check of 7FA+e flow sleevesC7. 501F R2 vane ring was preas-sembled for dimensional inspectionC8. Repaired combustion liner is inspected using a sophisticated coor-dinate measuring machine from FARO
 Technologies Inc—typically called a FARO arm. Flow testing is in the backgroundC9. Repairs are made to the aft end of a 7FA+e combustor linerC10. 501F compressor case is prepped for machining on a 130-in. (maximum swing) vertical boring millC11. Final dimensional inspection of repaired 7EA third-stage buckets is conducted after airfoils are installed in turbine discC12. Special fixturing is used for checkout of 7FA+e second-stage nozzles
 C4C3
 of combustion caps and made more than 420 individual effusion-plate replacements; repaired more than 60 sets of combustion liners, including more than 80 aft-end replacements; and repaired more than 40 sets of TPs. Some of the combustion lin-ers and TPs were in the shop for the third repair, having more than 36,000 hours of service and 1800 starts.
 Scorecard of 7FA+e HGP component repairs: Over 100 sets of HGP compo-nents—including buckets, nozzles, and shroud blocks. For the 7EA: Over 230 sets of HGP components (including buckets, nozzles, and shroud blocks);
 plus, 94 sets of combustion liners, 93 sets of TPs, 12 sets of flow sleeves, 58 sets of bullhorn brackets, and 34 sets of crossfire tubes.
 Scorecard of W501F HGP com-ponent repairs: Over 200 sets of HGP components—including blades, vanes, and ring segments. In addi-tion, more than 100 rows of compres-sor diaphragms have been repaired along with blade rings for seven com-pressors and four turbines.
 Shop tourFor now a shop tour in print will
 have to suffice. To see more, contact Lovelace, Marler, Frost, Marketing Manager Kelly Moore, CEO Bruce Agardy, Executive VP Mike Elliott, or COO Louis Green—you’re sure to know one or more them—and arrange for visit next time you get to Houston.
 The first four pictures in the sequence are overviews of the special-ized work and inspection areas, the next four are of inspection processes, Figs C9 and C10 show repair work, and C11 and C12, the all-important fixturing to assure proper fit-up dur-ing reassembly at the plant. ccj
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