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Roles & Responsibilities

Program Managers

Manages portfolio within their
technology area

Establishes technical and cost
goals

Strategic planning for technology
area

Budget preparation/justification for
technology portfolio

|dentifies needs for workshops
and FOAs

Oversees portfolio reviews
including high-level project status

U.S. DEPARTMENT OF Energy Efficiency &

EN ERGY Renewable Energy

Technology Managers

» Plans/conducts workshops and
portfolio reviews

« Participates in strategic/budget
planning, portfolio reviews

« Contributes to setting goals

* In-depth knowledge of project
status/accomplishments/issues

« Manage AOP and FOA/
competitive project life cycle

Project

eere.energy.gov



U.S. DEPARTMENT OF Energy Efficiency &

Management Lifecycle ENERGY | Renewable Energy

Program Budget & Solicitation/ . Management &
— . Procurement . Negotiation
Planning Planning Selection Closeout

Program - Project

Interface
Projects/ Procurement Announcement/ —r Award,
Workshops/ Plan Selection Negotiation Management, -
and Closeout
RFI
* Review Goals * Develop - Gather and « Negotiate « Monitor Progress
* Project Outcomes FOA and Review * NEPA - Review Payments
* ID Stakeholders Evaluation Applications compliance » Stage Gates
* Seek Input Plan Merit, Program « Execute Award « Go/No-Gos
Policy * Changes/
Amendments
* Final Technical
Report
* Closeout

Additional Work Required?




U.S. DEPARTMENT OF Energy Efficiency &
FOA Process ENERGY | Renewable Energy

Concept Papers
— Encourage/

BIECONICEA |nitial Compliance Review Individual and Federal Merit Reviews
Evaluate to determine __ Evaluate based on criteria:
Applicant eligibility Applications - Criterion 1: Technical Merit, Innovation,
Full Required information Forward_ed and Impact (50%)
Applications submitted for Merit « Criterion 2: Project Research and Market
Received Mandatory requirements Review Transformation Plan (30%)
- Responsive to objectives + Criterion 3: Team and Resources (20%)

Program Policy Factor Review (under

review/revision)

Evaluated in regard to Program

» Geographic diversity of projects . .

+ Technological diversity of projects within POIICy Review
the Bioenergy Technology Office's portfolio
and goals

* Cost share offered above the minimum
amount required.

Response to Reviewer
Comments

Selection Management

Briefings Announcement

Recommendations to
Selection Official

eere.energy.gov




.S. DEPARTMENT OF Energy Efficiency &

AOP Process ENERGY | ronoratlo Enony

» Labs submit concept papers for new projects giving BETO the opportunity to
request a full AOP proposal for review
» Ongoing projects are forwarded to the MRC process depending on where they
fall in the review cycle
* Our goal is to have 100% of our lab research reviewed by external stakeholders
by FY2017
* We began the external merit review process with our FY15 projects and are on
track to review a third of our projects each year
« This process, along with identifying lab core capabilities and our Peer Review,
ensures that we are funding the best research at the national labs
» The AOP merit review involves written comments and scores from at least three
reviewers from a variety of expertise areas for each proposal
 MRC Criteria include
» Criterion 1: Technical Merit, Innovation, and Impact (50%)
» Criterion 2: Project Approach (30%)
» Criterion 3: Team, Resources and Inter-Lab Collaboration (20%)
» After receiving external merit review comments, BETO evaluates the strengths
of each project in the portfolio and makes decisions based on available budget
« AOPs can be maodified through a change control process once the projects are
active

eere.energy.gov



.S. DEPARTMENT OF Energy Efficiency &

Project Management ENERGY | rencwable Energy

 Manage project progress against Program
goals/SOW/milestones
— Conduct site visits and project reviews
— Maintain on-going relationship/communications
with Principal Investigator and team members
— Review invoices/reimbursements
— Review and analyze progress reports
— Ensures projects are conducted within the requirements and
regulations
 Graded Approach
— More funding & higher risk = greater oversight/control

— Low dollar/“risk” -> appropriate SOW, review costs for allowable,
allocable, reasonable; review deliverables

— High dollar or “risk”/ Capital Projects -> Tailored use of
management tools (informed by DOE O 413.3)

eere.energy.gov



Project Management — All Projects ENERGY | oo Effiency &

Renewable Energy

Internal Managemen\
Documents:

* Project Management Plan

Standardized quarterly reports

— Contact information — Milestone status/variance
— Tracking information — Budget status/variance
— Stage/status — Modified/simplified earned value
— Description/Objectives — Narrative
— Annual work plan » Data-mining to inform goals and
— Subcontractor information progress
— Current and out-year budgets « \/glidations
by task

e Go/No-Go Reviews
* Critical Decision Reviews

— Milestones

eere.energy.gov



.S. DEPARTMENT OF

Biomass Project Management Plan Energy Efficiency &

Renewable Energy

ENERGY

(PMP)

The Project Management Plan (PMP, Excel Workbook)

Features

1. One-page summary of project,
contact information, partners,

locations, analysis of recent progress.

2. Annual estimated spending plans,
out-year funding requests & historical
obligations & spending (by task &
subcontractor)

3. Summary of milestones, deliverables
and links to program level C
milestones and technical barriers,
performance metrics

4. Gantt charts, narrative AOP for that
fiscal year

eere.energy.gov

Applications & Use

1. Project management and tracking, links to
high-level program milestones and targets,
program planning and defining current and out-
year milestones. Measures and performance
metrics for project management needs.

2. Contains project and DOE contact
information, assignments to platforms by
Program WBS, CPS & B&R numbers, non-
proprietary statement of objectives, detailed
annual plans, overview of project structure and
schedule.

3. Data calls, information for requests and
budget planning, feed into Biomass Database
(MS-Access) for BETO budget planning.
Resources broken out by tasks

4. Milestones and project summary for CPS,
provides better understanding of project and
annual plans, allows DOE to see how the project
is organized by tasks, annual narrative for
operating plans



PMP Section A — Project General e —
Informa“on ENERGY Renewable Energy

FY15 Project Management Plan

A. Project Information

IOBP WBS

Contact Information

Program Element/Area

IGoal Area)

ICTG (Critical Technology

DOE Technology
Manager

Project Initiated (dd/mm/yy)

ICID or Laboratory
Designation

IDOE Technical Project
Officer (TPO)

Planned Project Completion
Date (dd/mm/yyyy)

ICPS Agreement #

PMC Project Monitor

Date of Last Gate, Project or
Peer Review (dd/mm/yy)

Full SOW » »

Insert Text File (Word) of

ICompany Contact or
Lab Relationship
Manager

Project Location Zip Code

Insert Gantt Chart (or
lequivalent) » »

Principal Investigator

Performing Organization
Only Prime Recipient)

Project Technology

Readiness Level (TRL)

ICo-Principal
Investigator (if
licable

nnual Work Plan
Y2015 (typically 1-4
aragraph lengths of
ext or about 1/2 to
/4 page of text)

Funding Partner(s) [Any
partner or subcontractor who

rovides cost share]

[Subject to Stage Gate
Review?

ummary of Work to
ate (typically 2-6
aragraphs or about
-2 pages of text




P M P SeCti O n B = Fi n a n Ci aI U.S. DEPARTMENT OF Energy Efﬂc|ency &

Inform at|on ENERGY Renewable Energy

Section B. Financial Description of Project

Requested DOE FY Obligation (if applicable)

Carryover of DOE
Location [Total DOE Funds| funding into FY15 (if FY15 DOE Current Approved
Prime Recipient Name (zip code) [Obligated to date applicable) Obligations Planned FY16 FY17 FY18 FY19 DOE Total Comments/Issues

ISubcontractors or Lab Partners

Fiscal Year Estimated Spending Plan (if applicable, including Cost
Share)
Funding by task number at the :
major task level (AB,C,D, etc.) as Per'cgnt Total Project FY15 Total Spend
kpecified in section C below Recipient | Funds Spent to plan (DOE & Cost Current Approved
columns E-H) Cost Share, date Share) FY16 FY17 FY18 FY19 Spend Plan Total Comments/Issues

n |ep |9 |2 |

eere.energy.gov




PMP SeCtion C = WBS TaSk U.S. DEPARTMENT OF Energy Efficiency&

Info 'm at|on ENERGY Renewable Energy

C. Project Plan with tasks, subtasks, milestones, deliverables, Go No/Go decision points and including performance requirements and metrics

Number of
Task, Subtask, Planned

Milestone, e Completion
Deliverable Title - Tasks, Subtasks, Program | Start Date Date (Tasks,

and Go No/Go M"_eSton_es' Deliverables Pgthway C (Tasks, Subtasks TRL TRL . Milestone & Decision
Decision including Go No/Go Milestones | Subtasks and Starting | Finishing Barriers Point Completion

Points Decision Pts Performer(s) Link Only) Milestones)| Level Level Addressed Criteria & Metrics Task, Subtask or Milestone Description

Project WBS Number
For milestones
provide type

C - Project
Level Supports|
a B ML

D - Project
Level -
Supports a C
Level

E - Project
Internal
Tracking

DL - Project
Deliverable

GN - Go
No/Go
Decision

JL-
Programmatic
Joule
Milestone




Biomass - Quarterly Report

.S. DEPARTMENT OF

Energy Efficiency &

uU.s
EN ERGY Renewable Energy

The Quarterly Report — Excel Workbook

Features

1. One-page summary of project,
contact information, partners,
locations, “one glance” status and
analysis of recent progress.

2. Financial update and summary
by quarter for current FY plus
historical data

3. Summary of milestones,
deliverables and links to program
level C milestones and technical
barriers

4. Quarterly narrative progress
report (based on a template)

Applications & Use

1. Tracking technical progress, ability to
show links to high-level program
milestones and targets, self-evaluation by
applicant on progress

2. Source of information upon which to
base analysis of recent progress, info on
outreach and publications, insights into
variances and project issues

3. Tracking costs, uncosteds, cost share,
feed into Access database for BETO budget
planning

4. HQ data calls, contact information,
summary suitable for CPS, assignments to
platforms by WBS, CPS & B&R numbers,
short statement of objectives, overview of
project structure.

eere.energy.gov



U.S. DEPARTMENT OF

ENERGY

Biomass Project Management Tools - o
gy Efficiency &

Renewable Energy

Quarterly Report Technical Section

A. Quarterly Project Description & Analysis (FY15)

Select Current

OBP WBS Title Reporting Period FY15_Q1

Contact Information

Name

Phone

Email

Program Element/Area

CTG (Critical Technology Goal)

DOE Technology Manager

Project Initiated (dd/mm/yy)

CID or Laboratory Designation

DOE Technical Project

Planned Project

Officer (TPO) Completion Date CPS Agreement #

PMC Project Monitor
Company Contact or Lab
Relationship Manager

Principal Investigator

Funding Partner(s) [Any partner

Co-Principal Investigator (if Performing Organization or subcontractor who provides
|applicable) (Only Prime Recipient) cost share]
Insert Text File
(Word or Other)
Project Description (non- of Quarterly
proprietary) Report » >

For GO & NETL Use Only:
DOE Project Officer
Summary Analysis

For Laboratory
Relationship Managers
(LRM) Use Only: LRM

Summary Analysis
C. Progress within tasks and milestones for reporting quarter
= 5
8 |Number of Task, Original =
2 Subtask, Planned Budget by Task (report for task level only, subtasks are not required T
» Milestone, Completion é _
g Deliverable Title - Tasks, Subtasks, Start Date Date Approved Actual Task or Milestone o %
5| including Go Milestones, Deliverables (Tasks, |(tasks and | Updated % Schedule | Milestone/deliver|  Completion Criteria (to 83
-% No/Go Decision including Go No/Go For milestones Status of Progress in Task or Subtasks |mil C ion | C i % Actual [Progress [ able/decision include cost and Original Approved Updated |Actual (Amount spent %‘a %
a Points Decision Pts provide type Performer(s) Milestone (G,Y,R) Only) ) Date Planned | Completion| Factor |Completion Date performance metrics) baseline] Budget to date per task) Comments = O

eere.ene (0}



Biomass Project Management Tools

- Quarterly Report Financial Section

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

CPS #: 0 Recipient Comments:
CID #: 0 Please put any comments you may hawe in this field. Thanks.
DOE Project Total: $ -
Project Spend Plan and Estimate of Future Spending (excludes National Laboratory Spending)
Current Approved Spend Plan Obligated Estimated Future Spend Plan Funds Expended to Date
Period (by Federal DOE Amount | Cost Share Total DOE Amount | DOE Amount | Cost Share Total DOE Amount | Cost Share Total
Fiscal Year)
From To
FYO05 and Prior Years 9/30/2005] 0| 0
FY06 10/1/2005 9/30/2006 0] 0
FYo7 10/1/2006 9/30/2007 0] 0
FYO08 10/1/2007 9/30/2008 0] 0
FY09 10/1/2008 9/30/2009 0 0
FY10 10/1/2009 9/30/2010 0] 0
FY11 10/1/2010 9/30/2011 0] 0
FY12 10/1/2011 9/30/2012 0] 0
FY13 10/1/2012 9/30/2013 0] 0
FY14 - Qtr 1 10/1/2013 12/31/2013 0] 0
FY14 -Qtr 2 1/1/2014 3/31/2014 0] Ol EOFY FY15 Estimated
FY14-Qtr3 4/1/2014 6/30/2014 0] 0] Uncosted Amount
FY14-Qtr4 7/1/2014 9/30/2014 0] 0l $ -
FY15-Qtr 1 10/1/2014 12/31/2014 0] 0] 0]
FY15-Qtr2 1/1/2015 3/31/2015] 0 0] 0]
FY15-Qtr3 4/1/2015 6/30/2015] 0] 0] 0|
FY15-Qtr4 7/1/2015 9/30/2015] 0] 0] 0
FY16 - Qtr 1 10/1/2015 12/31/2015] 0] 0] 0]
FY16 - Qtr 2 1/1/2016 3/31/2016 0] 0] 0]
FY16 - Qtr 3 4/1/2016 6/30/2016 0 0] 0]
FY16 - Qtr 4 7/1/2016 9/30/2016 0] 0] 0|
FY17-Qtr 1 10/1/2016 12/31/2016 0] 0] 0
FY17-Qtr2 1/1/2017 3/31/2017 0] 0] 0]
FY17-Qtr3 4/1/2017 6/30/2017 0] 0] 0]
FY17 -Qtr 4 7/1/2017 9/30/2017 0 0] 0]
FY18 - Qtr 1 10/1/2017 12/31/2017 0] 0] 0|
FY18 - Qtr 2 1/1/2018 3/31/2018 0] 0] 0
FY18-Qtr3 4/1/2018 6/30/2018 0] 0] 0 cCurrent Estimated
FY18-Qtr4 7/1/2018 9/30/2018 0| 0] 0] Uncosted Amount:
Totals $ -1 8 -1 $ -1 8 -8 -1 $ = -1 8 -1 $ -1 S e

eere.energy.gov




Biomass Project Management Tools speameon | Energy Efficiency &

- Data |\/|In|ng ENERGY Renewable Energy

Process Indicators for Pyrolysis Production of Biofuels PROPRIETARY/BUSINESS SENSITIVE
PROJECT TITLE:: <Enter Project Name Here>

<INSERT DATE COMPLETED>
USE PROCESS DESCRIPTION TAB to provide a block flow diagram and brief (one paragraph) description of the major process steps/unit operations. Include the type of major equipment. Include relevant process information (e.g. temperatures and pressures.

EVALUATION DATE::

TECHNICAL DATA INPUTS

Section Parameter | Units I Value(s)’ Basis/Justification**

Use this column to briefly describe the basis or justification for current best result and scale it
Use these columns to provide data for key process parameters. Under the "Operational 'was achieved at for the accompanying performance metrics. Examples of basis include:

Use this column to list key process parameters. If key process Use suggested when Data or Best Available Data" heading, populate with the average value achieved to date performance tests, integrated pilot data, PDU data, lab data, etc. Include number of hours at
Instructions READIII! parameters are not included, please add key parameters by inserting possible, otherwise based on actual operating data/ If no operational data is available, please provide best steady state (steady state typically defined as continuous operation of the integrated process
rows. If suggested parameter is not appropriate for your process, change units in to match | available data (design basis, simulation, etc.). Use the "Basis/Justification" columnto for >3 residence times), or the results of a number of replicate short runs of the isolated
populate with N/A. If data is appropriate, but no data, populate with ND. |your data. define how data was generated. Provide commercial targets for key parameters (non- | process step, etc. Include how the measurement was made (e.g. analysis of the gasifier
greyed out fields) under the "Nth Commercial Plant Targets". outlet stream using gas chromatography). If multiple parameters use the same basis, you

may reference a footnote that describes the basis rather than repeat the basis.

Operational Data or Best Available Data Nth Commercial Plant Targets
Process Metrics Commissioning Period days
Start-up Period days
Feedstock Throughput Design BDMT/day
Max Throughput during Data Collection BDMT/day
Avg Throughput during Data Collection BDMT/day
Hours on Stream during data collection hrs
Is the facility used to generated data integrated yes/no
Longest Continuous Run hrs
What stopped the run| Text Description
Main Product(s) List a.lll products (biofuels and biofuel intermediates) and by-products
serving as revenue
By Product(s) By-Product 1
By-Product ...
Feedstock (as deli 1) Feed: k Type
Feedstock Energy content (dry basis) LHV/kg
Feedstock Cost $/BDMT
Nominal form or size inch
Feedstock Moisture as Received %
Ash content (dry basis) wt %
C (dry basis) mol%
H (dry basis) mol%
N (dry basis) mol%
O (dry basis) mol%
S (dry basis) mol%
Drying and Grinding Grinding energy use kWh/BDMT
Final Moisture (required for process) wt %
Final Nominal particle size inch
Pyrolysis Temperature degC
Pressure psia
id Time seconds
Pyrolysis Exit Yield % inlet C as usable for biofuel [all C except char, losses] %
Energy Efficiency across pyrolysis (LHV) %
Gas Yield kg/BDMT
Char Yield kg/BDMT
Water Yield kg/BDMT
Pyrolysis Qil Yield kg/BDMT
Pyrolysis Oil TAN mg/g
Pyrolysis Oil Oxygen Content wt %

eere.energy.gov




Project Validations & Stage Gates ENERGY | s Shoenoy &

Renewable Energy

« BETO has been actively utilizing various go/no go processes
since 2007.

* Currently employ 3-4 “flavors”

— Biochemical Conversion utilizes a technical validation process
throughout all projects, including a stage gate review and go/no go
within first 2/3 of each project, at the end of BP1.

— Thermochemical Conversion utilizes a stage rate review and go/no go
at the end of BP1.

— DMT utilizes technical validations and gates between budget periods.
— Algae utilizes a validation process similar to Biochemical Conversion

* Decision to utilize such processes were based on past lessons
learned from poor performing projects as well as
unsubstantiated claims made by recipients (both publically
and to DOE).

eere.energy.gov



Biological Conversion - Process ENERGY | ronovatlo oy

« \alidations verify technical and economic performance
related to technical data provided in the FOA applications—
benchmark and targets for each review point.

« Stage Gate review meetings are held with a panel of
external, independent reviewers (4-5). Recommendations
are provided to DOE to help inform the go/no go decision.

— 3 outcomes are possible: GO, Termination, Re-Scope (all 3
outcomes have occurred within this program)

) Criteria
( met —
J’f‘r ‘Go’

: a2\ Criteria
' partially met
— 302
Redirect — Re-scope

or Extend

£
3\“".&? Criteria
not met —
[ Terminate

eere.energy.gov



Biochemical Validation — Example

Energy Efficiency &

TeChr"CaI Table ENERGY Renewable Energy

Biclogical Upgrading Technologies for Advanced Biofuels & Products

Tabie AF Frample From Applicast

Eenchmarh | Inkermediat | Fimal
Paramcter!Performance Erchmarg T [Current] & Target Target [] u [}
Feed [hydrolyzate of what feed, conditioning| Corm stoner | Cor stover [ B I O I O I Ca I l | ra d I n
process] & wate | A eafs
Process type [ e , S5F, Ferm, HAF] 5 HHE
Biofucl or product Erand Friead

Enzyme loading|

bl b i) Technolo gy Table

EH [pH unitz])
Zeale demonstrated (1L, >10L, >100L, etc.) S MGGE

Final Product

"

Tupe of product [bisfucl or product] Bicfusl Bicfusl ) I L]
Epecific product typs [aleohel, hpdrocarben, specialty, e C n O O g I e S a e S n O S OW n -
k] Aleohal élzohal

Bicfuel or product nams n-butanal n-butanal

Typel] of subsequent separation| =) required Distillation | Distillation
Eiiofuel quality [pleaze Fill ut for biofuels anlyl:

[l [l
Eitu content [Btulgal] 100,000 o000 [ )
Dixpgen contenk [wh) 254 22%

TAMN [total acid number]

et biofuel yisld [gal Fucllten dry biomass] 30 5
Product quality [please fill out For non-biofuel producks only]: . .
Product purity [%] i) M4
i Just yicld [kg productiton dry biemazs] [ [T [ ] H b rI d | ' ra d I n
concentrations:
Total Solids [% ot S

Inzzlubl: Solids [%

.
Catalyzt foading (gL
Glucose [l 6 [T eC l I O O I eS
Syloze [giL 28 25
Zrabinoze [giL T T

Gther monameric sugar (il 2 2
Gluc + Gb-cligemers (g

« Separation Technologies

Oither or ganics, non-convertible [97L]

~ » Technology tables used to fully
—— understand recipient’s process

Falubilized lignin [giL
Tnzolubls Solidz [%

Acetate [giL)
Catalyst loading [giL

Glucose (il &% &0 " H
=== « Can be adjusted to better fit
Arabinoze (il 7 5
Qther monameric sugar [g 2 2
Gluz + Ch-aligemers [g
Hyla + CE-pligemsrs [

e
Ifi hnol
HIF [
Other sugar-derived orygenates, convertible (il
Tolubilized lignin [gIL
Aeetate [giL
Oither organics, non-convertible [giL
EBiofuel Yizlds [T thearetical]

Gluzass ta Fusl [%) S &
Hylase ko Fusl [X)) -3 £
Dither sugars bo Fuel [%)) & S5
Final fuel titer [qiL] EZ [E]
Robustuess
Beaction rate [time bo achieve yiclds above] [hours] S M55 S-S
Ang, Wolumetric Productivity [9iL-h]
Pelaz, Wol. Preductivity [g/L-h)
czample | cxampie
ReferencesiNotes oaly. only.

eere.energy.gov




Technology Table

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

mn;:-nal Upgrading Technologies for Adu

d Biofuels & Products

Table AS | 3 e F Applicant
Beadulul: ,;xcrmcdiat Final
Paramcter!Performance Sonchmork Fargot Currcot] | eTarget | Target |
Feed [hpdrolysate of what feed, diti. g| Commaus | Covwseorer
process] dgholerote | ipatolerate
Process type [ ¢ , 58F, Ferm, HHF] S0F o C
roduect o — Sefne Sipwed . B—
neyme loxdmg) - - - N =
Teulatien tevel [q dry cell mazL| Biological Upgrading Technologies for Advanced Biofuels & Products
T [
emperature
H [pH
S cale demonstrated (=1L, >10L, #100L, ctc.] RS | 3 GG -
Final Product Table A1 Example From Applicant
T\ch_c!f product [biofucl or product) — Eiimfucl Eiofucl Benchmﬂrk |ﬂtermediate
Specific product type (alcohol, hudrocarben, specialty, )
st iHlcokil lcoliol Parameter/Performance Benchmark Target (Current) Target Final Target
Eiofuel or preduct nams n-butanel n-butanzl
T\_lpe[:] of :_ub:e -u-ent=_¢parationrf1r¢quir¢d Diztillation Diztillation Com stover Com stover
Eriwfusl quality [please fill out For bizfusls only]: . .
Bt contont (Bt ol 100,000 19,000 Feed (hydrolysate of what feed, conditioning process) | hydrolysate hydrolysate
<yqen content [w
TN [total acid umber] Process type (e.g., 5SF, Ferm, HHF) SSF HHF
Iet biofuel yield [gal fucliton dry biomacs] an a5 " g g
Froduct quality [please Fill out for non-biofucl products enlgl: Biofuel or PdeUCt Biofuel Biofue!
Product purity (%] Mi& M -
Mt product yield kg productiecn dry bismaze] Iy il Enzyme loading
Lol el - Inoculation level (g dry cell mass/L)
Total Folids (%] sy | am ] T i ( C}
- o emperature
Catalyst loading [giL -
o Tlucos: 33 33 pH (pH units)
(e = & Scale demonstrated (=1L, =10L, »100L, etc ) =1L =100L
Cither monomeric sugar [giL| 2 2 -
Tlue + Cheligamers [ giL] Final Product
Ao Cholgonarc o] Type of product (biofuel or product) Biofuel Biofuel
HEAF (g7
Other sugar-derivediygenates, conrertible (gl ) .
Sobibiized fignhn (57 Specific product type (alcohol, hydrocarbon, specialty, etc.) Alcohol Alcohal
cekake [ "
Dither organic: lon_convertibls [aiL] = 7 Biofuel or product name n-butanol n-butanaol
~Eagar Utilization — Typeis) of subsequent separation(s) required Distillation Distillation
£ Biofuel quality (please fill out for biofuels only):
Fisal Concentrations Y ] Btu content (Btu/gal) 100,000 110,000
Total Folids [ o o o
TnzeluEls Sohdz (%)) Oxygen content (wi%) 25% 22%
Eatalyat leadhg (9t TAMN (total acid number)
G)l<uc|°=c Eg:::} i &0
fose | g 24 20 I 1 1
ETs ey ! Met biofuel yield (gal fuel/ton dry biomass) a0 95
Tither monomeric sugat [giL z z i -hi -
e 2 Product guality (please fill out for non-biofuel products only):
Fylo + Crolgomers (g1 Product purity (%) NIA NIA
Furfural 3! . .
HIF (/L] Met product yield (kg product/ton dry biomass) NIA NIA
Oither sugar-derived exygenates, convertible (qiL] = =
Folubilized lignin (/L] | Initial concentrations:
Acetate [gfL] 1 " .y
Dther organics, non-convertible [giL] | | Total Solids (!‘3} 20% 20%
Biofuel Yields [T theoretical] 1 i 0,
Glucoss be Fuzl [X)) = S - |nSD|Ub|E SDIIdS (Aj}
Hyloze bo Fuel [%)] = =L | |
Oither sugars ko Fucl [%)] & E | |
Final fuel titer [qlL) EZ] [E] I I
Robustuess
Bieaction rake [time bo achicve yiclds above] [hours )| S - 15 FE-AE
Avg, Wolumetric Productivity [giL-h]
P, W ol. Produstivity [9/L-h])
erample | ezample
References/Notes oaly. oaly.




U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Technology Table

Biclogical Upgrading Technologies for Advanced Biofuels & Products

Tabie AT Frample From Applicast
Eenchmark | Intermediat | Final
ParameteriPerformance Erchmarg T [Current] s Target Target
Feed [hydrolysate of what feed, conditioning| Corm stoner | Do cforer
process] & T & eafs
Process type [ vo., SSF, Ferm, HHF) £6F R
Biofuel or product Evorued Fvovued
Enzyme loading
Inoculation level [9 dry coll massL|
Temperaturs [
EH [EH unitz]
Teale demonstrated (1L, 3101, S100L, k) B3 IR
Final Product — =
Type of predust [Eisfusl or preduct] Biofusl Biotusl Sugar Utilization
Epecific product type [aleohal, hydrocarbeon, specialty,
ste] alzohsl Alzohal Glucose (%) 100 100
Biicfusl or product name n-bukanel n-butanal )
Type[=] of substquent separation|z] required Ditillation | Dictillation Kylose (%) 85 94
Biofuel quality [please fill ot for bisfucls onlyl: q
Bty content [Bitulgal] 100,000 2000 Other sugars (%) 0 90
Daygen content [wtk] 25% 5% Final Concentrations
TAM [tokal acid number] -
Mt Biofusl yisld [gu) Fusften dry bismazs] 30 ES Total Solids (%)
Product quality (please fill out for nen-biokuel products onhl 0 P
Praduct purity [%] Tt ey Insoluble Solids (%)
et produce yisld (kg preductiten dry biemazz] T4 (5 CETE|YST Ioading (g,fL}
Initial concentrations: -
Total Spnds (K] Zar AL Glucose (g/L) 63 60
Inzzluble Solids [%
Cakalud leading [g/L Kylose (g.-’L} 24 20
= = Arabinose (g/L) 7 5
T T i f|
Gther monomeric sugar [giL 2 F Other MONOmenc sugar (g/L) 2 2
Tile + CE-oligomers [ Gluc + Ch-oligomers (g/L)
Tylo + Ch-cligemerz (g - y
Furfural (3 Xylo + Ch-oligomers (g/L)
HAF (3
Diner sugar-derived cxpgenates, convertible [g Furfural (g/L)
- Tolubilized lignin [giL HMF (g/L)
Acetate (il - - -
L — — Other sugar-derived oxygenates, convertible (g/L)
Swgar Urilization R 3 -
. T R Solubilized lignin (g/L)
TP A ¥ Acetate (g/l)
Final Concentrations Other organics, non-convertible (g/L)
Toral Sohdz % - - 5
T Biofuel Yields (% theoretical)
Catalyzt loading [giL m
s 7 = = Glucose to fuel (%) 95 95
ez g: 2 2 Hylose to fuel (%) 75 85
Oither menemeric sugar (411 2 2 Other sugars to fuel (%} 0 85
Gluc + CE-oligamers [q/L]] - -
Eylo + Ch-aligomers [ail] Final fuel titer (g/L) 50 62
Furfural [giL)
HRAF (i ] Robustness
Dther sugar-derived o Tl [ail - - - -
T Tt Eg,d Reaction rate (time to achieve yields above) (hours) 84-168 36-48
Fcctate [giL] ; o T
Dither organics nonconvertibls [g/L] Avg. Volumetric Pmdu':t!w,w (g/L-h)
Biofusl Yield= [% theoretical] Max. Vol. Productivity (g/L-h)
Glucaze ta Fusl [%)] E E
“yplost to fucl %) 7 &5 An examp'le An examp'le
- Dther cugars to fusl %) 7 E53 References/Notes only. only.
Fisal fuel titer [qiL) 30 57 —
E—
Reaction rate [time o achicve yields sbove) [hours]] 84 -fESametm S5-48
Arg Yolumebric Produstivity [atleld
s, Vol Baodactuity (alL-h]
wromple | ezemple
_Refers-cocimotes ouly. only.

—




Techno-Economic Table ENERGY | 5rerey Effciency &

Renewable Energy

Process Details and Costs
Feedstock Type

Final Target

Benchmark or Intermediate Process
e ey iy s | "t | tmeme | * Used to measure

Biofuel Yield (gallons/dry ton)
BioProduct “ield (if applicable, gal'dry ton})

Line 1: Annual Biofuel of Product Production (MM gallons) Cu rre nt e CO n O m i C

Line 1a: Annual BioProduct Production (MM gallons:
Installed Capital Installed Capital

e —— — — viability versus targeted

Pretreatment and Conditioning

Enzymatic Hydrolysis, Hydrolysate Conditioning, & H H b H I 't
economic viability.
Cellulase Enzyme Production

Product Recovery and Upgrading
Wastewater Treatment -

Product and Feed Chemical Storage L4 Ca n be l I IOd Ifl ed to
Combustor, Boiler, and Turbogenerator
Utilities (include steam/electricity here or in

ooeaingcoss) better suit each

Total Installed Capital per Annual Gallon (line

2 divided by line 1) h I

Operating Costs (20138) Description MMSiyr MMSiyr e C n O O g y
Feedstock Storage and Handling

Pretreatment and Conditioning

Enzymatic Hydrolysis, Hydrolysate Conditioning, &

Boconversion ° apeX an peEX are
Cellulase Enzyme Production

Product Recovery and Upgrading

Wastewater Treatment b ro ke n O ut
Product and Feed Chemical Storage

Combustor, Boiler, and Turbogenerator
Waste Disposal

et  Estimation methods and

Labor and Maintenance
Line 3: Total Operating Costs

assumptions are

Line 5: Net Operating Costs (line 3 minus

line 4)
Net Biofuel or Product Production Costs re CO rd e d
{Sigal) (line 5 divided by line 1) -
Energy' Balance Information Annual Value/Units  Annual Value/Units  Annual Value/Unitz
In |:|uts:2 Purchased Electricity

Purchased Steam or Hot Water

Coal

Natural Gas

Digsel

CHP

Others (specify):
Outputs: Excess Electricity Generated

Others (specify):

eere.ene g




TeChnO_EconomiC Table U.S. DEPARTMENT OF Energy Efficiency &

ﬁ/_ Process Details and Costs
ess Details and Costs FEEdStDEk T-:Irl-pe

Feedstock Type

Benchmal
Feed Rate (dry ton/day) Current Pri

Biofuel Yield (gallons/dry ton)

BioProduct Yield (if applicable. galidry ton) F E E |j Rat E |:|j rErr t |:| rl'lllj E.EII'.}

Line 1: Annual Biofuel of Product Production (MM gallons)

Line 1a: Annual BioProduct Production (MM galions e E | |:Iﬁ_| El "|,|,."| E | Ij Eg E | | |:| r| SI.'I:I I"_-,-f tl:l r.l }

T T ——— == BioProduct Yield (if applicable, gal/dry ton)

Pretreatment and Conditicning . . .

Enzymatic Hydrolysis, Hydrolyaats Condtonng, & Line 1. Annual Biofuel of Product Production (MM gallons)

Bioconversion . . .
Celuiase Enzyme Producton Line 1a: Annual BioProduct Production (MM gallons)
Product Recovery and Upgrading
Wastewater Treatment

Product and Feed Chemical Storage
ombustor, Boiler. and Turbogenerator " " " . '
[Rits Gcanic ey s 7 Equipment Costs (2013%) (Biochemical) Descripti
perating costs) .
Line 7. Total Insfailed Capil Feedstock Storage and Handling

Total Installed Capital per Annual Gallon (lineJ — .
s retreatment and Conditioning

Osvating Costs GO
e Slotage and Honding Enzymatic Hydrolysis, Hydrolysate Conditioning,

Enzymatic Hyligolysie, Hydrolysate Conditioning, &

cesaiakiion & Bioconversion

Provucti .
Product Recovery and b = Cellulase Enzyme Production
Wastewater Treatment

Product and Feed Chemical Storage FProduct Recove ry an d U pgra din q

Combustor, Boiler, and Turbogenerabtar

Wosic Dsgosl Wastewater Treatment
Electricity

Labor and Wamtenance : FProduct and Feed Chemical Storage

Line 3. Total Operating Cosis .
Line 4 Co-product Credis Combustor, Bailer, and Turbogenerator

Line 5: Net Operating Costs (line 3 minus

e 4} : Utilities (include steam/electricity here or in
Net Biofuel or Product Production Costs
(S/gal} (line 5 divided by line 1) 1

Energy’ Balance Information - _ Annual Valus DF.:'ETEtlrlg EDStS} -
i Puctusea et | Line 2: Total Installed Capital
urchased Steam or Hot Water [

Coal Total Installed Capital per Annual Gallon
Natural Gas | " P "
Diesel _(line 2 divided by line 1)
cHP ,

Others (specify):

Outputs: Excess Electricity Generated
Others (specify):

eere.energy.gov




Techno-Economic Table ENERGY | 5rerey Effciency &

Renewable Energy

ﬁp&rating Costs ,{2{}135}.

Process Details and Costs Feedstock Storage and Handling
feedstock Type Pretreatment and Conditioning
Feed Rate (dry ton/day) ¢ Enzymatic Hydrolysis, Hydrolysate Conditioning,

Biofuel Yield (gallons/dry ton) | i i
BioProduct Yield (if applicable, gal/dry ton) & BID COMVErsion

Line 1. Annual Biofuel of Product Production (MM gallons) Cellulage Enzyme Prnductinn
Ling 1a._Annual BioProduct Production (MM gallons)

i{ i | Product Recovery and Upgrading

Equi t Costs (20138) (Biochemical |Descriptios

Feedstock Storage and Hending Wastewater Treatment

Pretreatment and Conditioning H

Enzymatic Hydrolysis, Hydrolysate CopGitioning, & F'FI:IIjl_II:t End FE_EI:I Chemlc.’al Stnrage
Bioconversion Combustor, Boiler, and Turbogenerator
Cellulsse Enzyme Production | "

Product Recovery and Upgraing |Waste DlEpDEHI

Wastewater Treatment

Product and Feed Chafnical Storage Steam

Combustor, Boilergand Turbogenerator | s

Utilties (includa”steam/electricity here or in E | ECtn c It‘.'fr

opérating posts) | i

Line 2:Total Installed Capital - L_abljr Hrllj MEIHtEﬂEr!EE

Totd Installed Capital per Annual Gallon [Iine[ Line 3: Total Operating Costs

/dmu{nd s line 4%

Bperating Costs (20135] Toeserption [ Line 4. Co-product Credits
Feedstock Storage and Handling

Pretreatment and Condioning Line 5: Met Operating Costs (line 3 minus line

Enzymatic Hydrolysis, Hydrelysate Conditioning, & 4}

Bioconversion - -

Celulase Enzyme Production |Net Biofuel or Product Production Costs
($/gal) (line 5 divided by line 1)

Product Recovery and Upgrading
Energy’" Balance Information

[T T

fiastewater Treatment

Product and Feed Chemical Storage
Combustor, Boiler, and Turbogenerator
\Waste Disposal

Steam

Electricity

Labor and Maintenance

Ling 3: Total Operating Costs

Ling 4: Co-product Credits

Inputs:* Purchased Electricity
Purchased Steam or Hot Water

Line 5: Net Operating Costs (line 3 minus Coal

line 4) |

Net Biofuel or Product Production Costs Nﬂturﬂl GES

[§igal) (line & divided by line 1) | i DiEEEI

Energy’ Balance Information | Al

\nputs:; Purchased Electricity | CHF‘ -
Purchased Steam or Hot Water | DthErS |:5 pEC|f'_lr'}:
Coal - -
Natural Gas — Dutputs: Excess Electricity Generated
Digsel . -
CHp : Others (specify):
Others (specibas | i

Dutputs: |Excess Electricity Generated [ !
|Umers specny): | |

eere.energy.gov



ThermOChemicaI CO nve rSion .S. DEPARTMENT OF Energy Efficiency &

Process ENERGY | rencwabie Energy

* Negotiation Strategy

 Interim targets & timing based on statements in
applications

* Incorporated into SOPO, T&C
— Clearly define basis, metrics to avoid confusion later

 Presentation to BETO at conclusion of BP1

— BP1 accomplishments

— BP2 plans
« Memo-to-file
« Continuation application

eere.energy.gov



DMT - Process

CD-0

Approve

Mission
Need vs.

CD-1

Preliminary

Planning

VS.

CD-2
Approve

Performance

Baseline

VS.

U.S. DEPARTMENT OF Energy Eﬁ:lc'ency &

EN ERGY Renewable Energy

CD-3
Approve Start
of
Construction
VS.

CD-

Approve
Operation

CD = Ciritical Decision

eere.energy.gov



- —
C D 3 U.S. DEPARTMENT OF

Energy Efficiency &

Construction Readiness Review ENERGY | renewable Energy

IE Comments - Acceptable indicates thatthe | _. Condition/DOE Go-
Risk (yellow: product | & =
document orinformation was appropriate y ] P u :_: Z o0 No
Independent Engineer’s forthe IEto undertake a due diligence of impact X g ) g = decision/Milestone/
P S EIRI1 Status | EIR2 Status |review. It does NOT mean that the document | probability >3;red: | & & |® g Mitigation strategy
Document Description ) ) - vt |8 = Stage-gate/RRS
orinformation was accepted by the IE for product of impact X ® [ ge-g
design, procurement or construction robability >6) g‘ o & performance EV or
purposes P y2 - milestone?
Detailed Resource Loaded . Updated Resource Loaded
Sche.dule : . Doc.ument Fhat defines 1?21.515 of] _|schedule
Detailed Cost Estimate project design and definition of] Milestones
Systems Functions & project boundaries/interfaces . .
Requirements Document . 1 | Performance Based M etrics
Final Design 2=
Design Criteria | Design assumptions including | Critical Path
Permits and Environmental —|applicable and governing codes . —
and standards Start up plan including start
i | [Technical Assumptions and _|up schedule
11:1'0.!60: E/[xecutlon Plta;l/ Inputs to the Project Pro Plant performance testing and
roject Management Plan .o .
Perjformance ies Plan — Forma —lacceptance criteria, including
Hazards Analvsi — — procedures intended to verify
azar alysis
. Y = —performance guarantees
Risk Management Plan __|Include operational ranges |
Acquisition Strategy " |(sensitivity analysis with
- - — . — Plant guarantees provided b
Value Engineering / respect to the sale price of EPC Cgu tract /l; hnol N
Engineering Report _|produced fuel). 2 . on .rac or, . echnology
Pro Forma Capacity Factor Provider (if applicable)
Comparison to Previous ] | Planned operator shift
Independent Review (if schedule and job descriptions
applicable)
Cost share

eere.energy.gov



Comprehensive Project Reviews

.S. DEPARTMENT OF Energy Efficiency &

- ObJeCt|VeS ENERGY Renewable Energy

* Annual review throughout period of performance for IBR projects

« Current reviews of ARRA-funded projects are focused on project closeout
and comparing project outcomes to the initial project application. The
goal is to review project outcomes to inform future DOE program activities.

* Project management outcomes
— Actual scope, schedule and budget compared to initial estimates
» Prior scale R&D, preliminary design
» Design through construction
 Start-up and operation
» Contingencies (construction, start-up) — planned vs. actual
« Technology outcomes
— Targets vs. results
— New technology risk overview
— Describe next steps for technology development
 Lessons learned
* Project success metrics and results

eere.energy.gov
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