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3. ATS PHASE ~~R PROGRAM

I
3.1 A TS Phase 3R Work Breakdown StrLlcture

I A block diagram of the Phase 3R Work Breakdown Structure (WBS) is provided in Figure 3-
1. This is a subset of the complete WBS being used by OE to manage the development of the
7H and 9H systems. A character code is used to identify each work element, with two
characters for each level of the WBS. For example, 7HO'1't'l'"1'Jj is the work element on the
m Qas Turbine Elange-to-Bange product Turbine ~uckets.
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Figure 3-1. Phase 3R Work Breakdown Structure.

Ats3q983.doc 15



I

I

I
t

I

A TS3Q983.doc

3.2 A TS Phase 3R Project Schedule
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Figure 3-2. Phase 3R Project Schedule.

The A TS l- -~ 3R ~ -t sc__v~~:,- by WBS is shown in Fi- 3-2. It should be n c .that
while the sc~.~:"ule shows design activity ~uring the FSNL testing, this is at a lower level than
earlier periods and sses data in tation, analysis, and _ng.
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3.3 ATS Phase 3R Statement of Work

The overall objective of the Advanced Turbine Design System (A TS) Phase 3R Cooperative
Agreement between GE and the U.S. Department of Energy (DOE) is the development of the
GE 7H and 9H combined cycle power systems. The major effort will be expended on
detailed design. Validation of critical components and technologies will be performed,
including: hot gas path component testing, subscale compressor testing, steam purity test
trials, and rotational heat transfer confirmation testing. Processes will be developed to
support the manufacture of the 9H and 7H gas turbines at Greenville, SC, and the first 7H
system that will be tested to FSNL conditions. Technology enhancements that are not
required for the first machine design, but will be critical for future A TS advances in
performance, reliability, and costs will be initiated. Long-term tests of materials to confirm
design life predictions will continue. The GE component performing the work for each WBS
task is indicated after each title:

I

..

GE Power Systems-Schenectady [8]

GE Corporate Research and Development [C]

,

GE Aircraft Engine-Evendale [A]

GE Power Systems-Greenville [G]

.

3.3.1 (NE) NEPA [5, G]

Objective

Draft topical reports will be prepared by GE that provide the relevant Environmental, Health,
and Safety information related to the engineering development and testing activities of the
WBS, as required for the National Environmental Policy Act (NEP A) assessments to be
generated by DOE. Separate topical reports will be furnished as follows:

.

Comprehensive topical reports covering all major engineering development testing sites
other than the FSNL test.

A generic Environmentallnfonnation Volume (EN) for a potential "greenfield" siting of
the A TS machine.

.

A topical report specifically related to manufacturing and FSNL testing of GE's 7H gas
turbine at Greenville, SC.

.

DOE will review each report and advise the Participant of the acceptability of the report or
the need for additional information. A final topical report will then be submitted.
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perfonnance. Fuel nozzles will be designed for operation on gas alone or on gas with
distillate as a backup fuel. The transition piece will be designed and integrated with the
design of the machine mid-section, transition duct cooling, and mounting.

A full-scale, single-combustor test stand will be designed and fabricated to verify
performance of the combustion system. Facility modifications will be made to support the
test. These include installation of the test stand, installation of high-temperature stainless
steel air piping, an additional air heater, control systems, upgrades to the combustion video
system, and tooling.

3.3.2.2.2.1 (GTFFCBCC) Catalytic Combustion [5]

Objective

The objective of this task is to conduct conceptual studies to adapt catalytic combustion
technology to the 7H and 9H combustion systems. Conceptual drawings will be produced,
and estimated combined-cycle performance will be calculated.

3.3.2.2.3 (GTFFTR) Turbine Rotor Design [S]

Objective

The objective of this task is the design of turbine rotor components (wheels, spacers, aft
shaft, transition discs, coolant systems, and fastening devices). Transient and steady-state
stress analyses will be used to calculate parts lives. Rotor and system vibratory
characteristics will be evaluated. The coolant flow circuit for routing the cooling steam to
and from buckets will be designed and its perfonnance calculated. Test results will be
incorporated concurrently. Drawings and specifications will be developed in preparation for

manufacturing.

..3.3.2.2.3.1 

(GTFFTR) Turbine Rotor Mechanical Analysis [5, G]

Objective

The objective of this task is to provide thennal and mechanical design and analysis support
for rotor components of the ATS gas turbine. Analyses will be perfonned to detennine
temperature, displacement, and stress distributions for various components of the A TS gas
turbine rotor. Initial designs and concepts will be analyzed, compared, and modified to meet
design specifications with respect to stress levels, low cycle fatigue (LCF) life, yielded
volume, residual displacement, and rabbet closure.

3.3.2.2.3.2 (GTFFTR) Wheel Forging Residual Stress Analysis [5]

Objective

The objective of this task is to detennine the influence of residual stresses on overspeed
design limits for IN706 and IN718 wheel forgings. Overspeed tests on a 7F first-stage wheel
(IN706) indicated that there might be large residual stresses in the wheel forgings after heat
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