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Project Objectives

The objective of this project is to develop of the proposed Turbo-
Compound Reheat Gas Turbine Combined Cycle (TC-RHT GTCC)
technology to a stage of readiness for a small-scale demo/test system
to be built and run to prove:

(i) successful integration of the key components;
(i1) operability; and
(111) multifuel compatibility.

This effort will advance the maturity of this technology toa TRL 6
or /.
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Project Structure

1. Investigation of Market Opportunities

2. Investigation of Fuel Flexibility

3. Conceptual Plant Design

a.
b.
C
d

e.

Prepare Equipment Specs

Issue & Review Equipment Bids
BOP & Piping Design/Sizing
Define Plant Layout

PFD & PID Drafting

4. Heat & Mass Balances
Technology Maturity Plan
6. Test Plan
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Project Schedule

Year 2018 2019

Quarter 1 2 3 4 1 2

1. PMP Review -

2. Investigation of Market Opportunities A

3. Investigation of Fuel Flexibility B

4. Conceptual Plant Design d

h J

4.1 Prepare Equip. Specs S

4.2 Issue & Review Equip. Bids <+ D

4.3 BOP & Piping Design/Sizing - 1

4.4 Define Plant Layout S

4.5 PFD & PID Drafting

viim

5. Heat and Mass Balances ot

5.1 Develop Oper. & Controls Philosophy 4

Ty

6. Technology Maturity Plan

7. Test Plan




Project Budget

[FUNDING AND COSTING PROFILE

Funding Profile
EP1
]} Q2 Q3 24 Total
DOE Cost Share DOE Cost Share DOE Cost Share DOE Cost Share DOE Cost Share
Prime Applicant | $125,000 331,250 | $125,000 £31,250 | $125,000 531,250 | $125,000 $31.250 | $500,000 5125,000
Total $125,000 $31.250 | $125.000 31,250 | $125,000 531,250 | $125 000 $31.250 | $500,000 £125,000
Cost Share &0.0% 20.0% 20.0% 20.0% 50.0% 20.0% &0.0% 20.0% 30.0% 20.0%

$625K Total — 80/20 Share
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Project Management Plan

Schedule/Timeline (Slide 6)
Funding & Costing Profile (Slide 7)
Milestone Log

Success Criteria & Decision Points

ok~ LD

Risk Management Plan

Provided in the PMP Document



PROJECT MANAGEMENT PLAN

for 

Turbocompound Reheat Gas Turbine Combined Cycle



SUBMITTED UNDER FUNDING OPPORTUNITY ANNOUNCEMENT

DE-FOA-0001816



SUBMITTED BY:

Bechtel National, Inc.

12011 Sunset Hill Road

Reston, VA 20190



PRINCIPAL INVESTIGATOR:

Seyfettin Can Gülen

(571) 392-6659

scgulen@bechtel.com



SUBMITTED TO:

U.S. Department of Energy

DOE Funding Opportunity Number DE-FOA-0001816 │ Phase 1 Application



National Energy Technology Laboratory



Bechtel National, Inc.		Page 4

EXECUTIVE SUMMARY



The project (FOA Phase 1) objective is to mature the proposed technology, Turbo-Compound Reheat Gas Turbine Combined Cycle (TC-RHT GTCC) to a stage of readiness for a small-scale demo/test system to be built and run (in FOA Phase 2, if awarded) to prove (i) successful integration of the key components; (ii) operability; and (iii) efficiency.  

Project goals are:

· Conceptual design of variations of the original patented technology with different fuels including syngas generated in a small, modular gasifier and appropriate sizes for different applications;

· Development of detailed heat and mass balances using engineering software tools;

· Identification of “off-the-shelf” components (e.g., engines and turbines) with applicable design specifications;

· Development of modules for flexible integration of the components that comprise the power system;

· Study of gasification systems to determine those best suitable to modularity and integration into the TC-RHT GTCC system;

· Identification of requisite modifications to said components to fit into the TC-RHT concept.

Expected results are:

· High level control and operability philosophy;

· Identification of technology gaps; and

· Detailed test plan to address these gaps through bench scale testing in a potential subsequent Phase 2 project.








RISK MANAGEMENT

Step one in an effective risk management effort is to accurately identify each significant risk to the success of the project in a timely manner and to communicate that identification to the people who can and will monitor and mitigate that risk.

The creation and maintenance of a record of the risks identified coupled with an unrelenting adherence to firm periodical reviews and formal reporting is the minimum undertaking of any potentially successful risk management program.  But without the belief in the value of the program by the principals and their demonstration of that belief to the entire team, the program will be hollow and perfunctory.

Leadership that demands and encourages participation from all the team will ensure what no software or suite or reports can provide—ownership.

Bechtel’s risk management program will include the following:

· Biweekly risk identification meeting;

· Monthly risk register update (see sample template on the following page - issued to all); and

· Bimonthly “cold eyes” review by senior management.

Risk Register

All potential risks that may impact the project (either negatively or positively) will be identified, tracked, and handled through the creation of a risk register created. Risk identification employing individual expert assessment, multidisciplinary group assessment, risk checklists, or risk records is the starting point of risk analysis and management. Risk analysis and risk management will continue throughout the life of the project. Performing routine risk reviews throughout the project will result in fewer claims and disputes as risks will be identified early, planned for, and managed successfully should they arise.

At this stage

· No major technology risk is identified (Phase 1 work is purely computational and analytical; one of its key objectives is to identify technology risks, which will be addressed in Phase 2, if awarded)

· One initially identified resource risk is departure of a key team member

· Another initially identified risk is the “schedule risk”, i.e., not being able to finish in time

· No management risk is identified

Mitigation strategies for initially identified risks are as follows:

· Detailed record keeping and documentation of work done (as outlined in the DMP) ensures that the “project knowledge” is available to the team members.

· Bechtel’s engineering organization is a large “pool” of technical subject matter experts, who can be drawn upon to substitute a permanently or temporarily unavailable original team member.

· Initiation of new personnel into the project rhythm is going to be “seamless” due to the availability of ample documentation.

· It is conceivable that software glitches, numerical problems, third-party vendor response delays, etc. can cause schedule slip.  This will be handled via regular project progress meetings, which will identify the issues and take measures to solve them.








Sample Risk Register Template
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		Risk Handling Method

		



		Risk Item Number

		Risk Description

		Schedule Impact

		(Accept, Avoid, Mitigate/Reduce)1
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1:	Accept - Acknowledge the associated level of risk without engaging in any special efforts to control it.  Schedule contingency must cover such risks.

Avoid - Change in the mode of execution.  Replacement with a lower risk solution or transfer of risk to another (e.g. insurance).

DOE Funding Opportunity Number DE-FOA-0001816 │ Phase 1 Application

Mitigate/Reduce - Manage the risk in such a manner that it reduces the likelihood and/or consequences of its occurrence.
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MILESTONE LOG





		Budget Period

		ID

		Task #

		Title

		Description

		Planned Completion Date

		Verification Method



		BP1

		 

		0

		Project Kickoff

		 

Please refer 

to the 

Narrative 

 

 

 

 

 

 

 

 

 

 

 

 

		2-Jul-18

		Task Final Report 

Technical Review

 

 

 

 

 

 

 

 

 

 

 

 

 



		BP1

		 

		1

		PMP Review

		

		2-Jul-19

		



		BP1

		A

		2

		Investigation of Market Opportunities

		

		27-Jul-18

		



		BP1

		B

		3

		Investigation of Fuel Flexibility

		

		27-Aug-18

		



		BP1

		 

		4

		Conceptual Plant Design

		

		30-Apr-19

		



		[bookmark: _Hlk503526782]BP1

		C

		4.1

		  Prepare Equip. Specs

		

		15-Nov-18

		



		BP1

		D

		4.2

		  Issue & Review Equip. Bids

		

		31-Dec-18

		



		BP1

		E

		4.3

		  BOP & Piping Design/Sizing

		

		15-Feb-19

		



		BP1

		F

		4.4

		  Define Plant Layout

		

		29-Mar-19

		



		BP1

		G

		4.5

		  PFD & PID Drafting

		

		15-Nov-18

		



		BP1

		H

		5

		Heat and Mass Balances

		

		30-Apr-19

		



		BP1

		I

		5.1

		  Develop Oper. & Controls Strategy

		

		30-Apr-19

		



		BP1

		J

		6

		Technology Maturity Plan

		

		28-May-19

		



		BP1

		K

		7

		Test Plan

		

		2-Jul-19

		









During project performance, Milestone Status will be reported as part of the required, quarterly Progress Report as prescribed under the “Federal Assistance Reporting Checklist”.  



The Milestone Status will present actual performance in comparison with Milestone Log, and include:

 

(1) The actual status and progress of the project; 

(2) Specific progress made toward achieving the project's milestones.
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FUNDING AND COSTING PROFILE



Funding Profile

		 

		BP1



		

		Q1

		Q2

		Q3

		Q4

		Total



		

		DOE

		Cost Share

		DOE

		Cost Share

		DOE

		Cost Share

		DOE

		Cost Share

		DOE

		Cost Share



		Prime Applicant

		$125,000

		$31,250

		$125,000

		$31,250

		$125,000

		$31,250

		$125,000

		$31,250

		$500,000

		$125,000



		Total

		$125,000

		$31,250

		$125,000

		$31,250

		$125,000

		$31,250

		$125,000

		$31,250

		$500,000

		$125,000



		Cost Share

		80.0%

		20.0%

		80.0%

		20.0%

		80.0%

		20.0%

		80.0%

		20.0%

		80.0%

		20.0%









Current Budget Period Spending Plan

(Project Costing Profile)

In format, it is identical to the Funding profile.  Actuals and variances against this baseline will be reported in the Quarterly Reports. 

 







PROJECT TIMELINE

Project timeline is shown below.



[image: ]





SUCCESS CRITERIA AND DECISION POINTS



Objective success criteria stated in terms of specific, measurable and repeatable data for the TC-RHT GTCC are as follows:



a. Performance enhancements to existing technologies;

b. Fuel flexibility; 

c. Cost savings expected over existing technologies; 

d. Ease of installation, operation, and maintenance; and 

e. Acceptable operating and maintenance cost. 



Note that, Phase 1 does not include experimental work. Performance data is generated by detailed engineering analysis including heat and mass balance simulations.  Thermodynamic principles leading to the indisputable advantages of the TC-RHT GTCC concept vis-à-vis competing technologies in the same size class have been unequivocally demonstrated in the past (e.g., patent, papers and review with OEMs).  Particular details and references are listed in the Narrative.



Consequently, no “go/no go” decision point is envisioned in conjunction with success criterion (a).



TC-RHT concept is predicated upon two fossil fuel burning technologies:



1. Reciprocating internal combustion engine (RICE)

2. Gas turbine

The ability of the gas turbine combustor to handle a very wide range of liquid and gaseous fuels is well-established.

In terms of fuel flexibility, the focus will be ability of the RICE to handle different fuels.



However, no “go/no go” decision point is envisioned in conjunction with success criterion (b) because by virtue of the gas turbine, whose fuel consumption is roughly 40% to 50% of the total plant heat consumption, fuel flexibility of the TC-RHT concept is assured.  (Note that RICE and gas turbine can burn different fuels simultaneously.)



Cost savings or, at the very least, cost parity has been predicted for TC-RHT GTCC concept vis-à-vis competing technologies in the same size class.  Please refer to the references listed in the Narrative.  Phase 1 work, in particular Task 4.0 and its subtasks, are expected to result in a considerably more refined cost estimate.  In fact, it is fully expected that, at the end of Task 4.0, we demonstrate cost advantage of the TC-RHT GTCC concept vis-à-vis competing technologies in the same size class.



A “go/no go” decision point is planned at the end of Subtask 4.3 in conjunction with success criterion (c).  A “no go” decision is predicated on a practically insurmountable cost disadvantage, which is not foreseen but not dismissed beforehand either.



Ease of installation (modularity, transportability, etc.) is a primary strength of the TC-RHT GTCC concept.



All major pieces of equipment are mature, proven “off-the-shelf” products with well-known operating and maintenance (OM) costs.  Whether the combined plant envisioned by the TC-RHT concept negatively impacts OM costs to the point of impracticality will be evaluated at the end of Task 4.0.  Consequently, a “go/no go” decision point is planned at the end of Task 4.0 in conjunction with success criterion (d).



Operability aspects are going to be investigated in Task 5.0.  Areas of potential field complication identified in this Task, specifically Subtask 5.1, are going to be used in developing the test plan for Phase 2.  Therefore, no “go/no go” decision point is envisioned in conjunction with success criterion (e) in Phase 1 because it would take place at the end of Phase 1.  However, the evaluation may lead to a decision of not going with Phase 2 if the identified technology gaps and/or operability difficulties are too numerous and/or too difficult. 
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