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1.0 INTRODUCTION

On September 10, 1991, TransAlta Technologies, Inc. (TTI) gave
formal notice to the Department of Energy (DOE) that the Low NOx/SOx

Burner (LNSB) Cyclone Boiler Retrofit Project at Marion, Illinois would be _
terminated at the end of Budget Period I on September 30, 1991.

This report summarizes the reasons for this decision and presents
the relevant documentation.
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2.0 TERMINATION OF PROJECT

2.1 Additional Funding Required for Budget Period I

Notification of an additional funding requirement of $2,100,219 to
complete Budget Period I was submitted to DOE by TransAlta on July 22,
1991. DOE agreement to provide $931,867 of this additional funding was
sought. A copy of the notification of additional funding, request for cost-
sharing and supporting documentation is attached as Appendix A.

22  Continuation Application

A Continuation Application for authorization to proceed with Budget
Period II was submitted to DOE on July 24, 1991, together with a revised
Project EAC of $26.2 million to take account of the extension of Budget
Period I to September 30, 1991, Budget Period I cost overruns and the
revised estimated costs for Budget Period II. A copy of the Continuation
Application documents is attached as Appendix B. The Continuation
Application was subject to the following conditions:

1.  TransAlta having the unilateral right to stop demonstration
testing when project costs reached $24.2 million and then begin
restoration at an estimated total cost of $2.0 million, including
all management and reporting activities.

2. Prior agreement with SIPC on the detailed scope of restoration

' work and a maximum total cost for all restoration work and
associated activities which would not exceed the estimate of
$2.0 million.

3. Receipt of results from the LNS Burner Heavy Oil Recovery
Demonstration Project at Cold Lake in Alberta, Canada which
support the basic theory of the LNS Burner.

_9.
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4, Provision by DOE of additional funding for Budget Period I as
requested in TransAlta's letter dated July 22, and 50% of the
costs of Budget Period 1I.

5. The availability of additicnal funding of $3.0 million from other
L Participants.

* 6. Commencement of Budget Period II on October 1, 1991 to avoid
additional increases in project costs which would result from
further schedule delay.

7. Preliminary approval of the Continuation Application on the
above conditions by August 31, 1991 with final approval by
September 31, 1991.
. TransAlta also handed to DOE a supplementary letter dated July 24,
1991, which discussed some of the factors involved in their assessment of

the prudency of continuing the project. A copy of this letter is attached as
Appendix C.

2.3 DOE Response to Continuation Application

By its letter dated August 20, 1991, DOE formally advised TransAlta
that approval of the Continuation Application would be contingent upon:

1. A commitment by TransAlta to complete the project.
2. Limitation of DOE funding to 125% of its original share.

| 3. The arrangement by TransAlta of all additional funding
required to complete the project.
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4, The submission to DOE of successful results from the Cold
Lake LNS-CAP Project.

A copy of this letter is attached as Appendix D.

B—

24  Notice of Termination of Project

On September 10, 1991, TransAlta informed DOE that it was unable to
obtain the additional funding required te complete Budget Period II and
that the Cold Lake LNS-CAP Project was close to termination without
confirmation of the technology. TransAlta's letter to DOE dated September
10, 1991, gave formal notice of termination of the Cyclone Boiler Retrofit
Project, such termination to be effective at the end of Budget Period I on
September 30, 1991. A copy of this letter is attached as Appendix E.

2.5 Announcement of Termination of Project
On September 17, 1991, DOE issued a press release announcing the

termination of the LNSB Cyclone Retrofit Project. A copy of this document
is attached as Appendix F.
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TransAlta Technologies, Inc.

110 - 12th Avenue S.W., Box 1900, Calgary, Alberts, Canada T2P 2M1 Telephone: (403) 267-7692 Fax:(403) 267-3630

July 22,1991

Dr. Gerard Elia

PETC Technical Project Manager
U.S. Department of Energy '
Mail Stop 920-L '
Building 120, Cochran Mill Road
Bruceton, PA

15236 USA

Dear Dr, Elia:
Reference: DOE Cooperative Agreement DE-FC22-80PC89661

Subject: Additional Funding Required for Budget Period I
Request for Cost Sharing by DOE

In accordance with Article IV(E) of the Cooperative Agreement and further

to our letters dated March 26 and 28, 1991, we hereby give notice that
additional funding is required to cover the cost of work in Budget Period I

(BP I). We request formal agreement that DOE will share these additional
costs.

The additional funds required to complete Budget Period I and the amount
of cost-sharing requested from DOE are as follows: :

Current (July 1991) EAC for Budget Period 1 $11,100,219

Cooperative Agreement Budget Period I Limit $9,000,000

Additional funds required to complete
Budget Period 1 $2,100,219

Additional DOE Share requested for.
Budget Period I(2,100,219 x 44.37%) $931,867

FORAM NO ATR-ARM IRAOT



The following exhibits are attached in support of this application:
. Exhibit #1: Additional funds required to complete Budget Period I

Fig. 1 Project EAC for BP I - July 1991
Fig. 2 " Project EAC for BP I - June 1990
Fig. 3 Variation in EAC for BP I between

Junq }990 and Ju.ly 1991

for BP I

. Exhibit #2: Explanation of requirement for additional funds.

On March 26, 1991 we gave notice of the additional funds which were then
required to complete Budget Period I in accordance with the March 1991
EAC. Our letter dated March 28, 1991 gave a detailed explanation of these
additional funding requirements and requested a positive indication that
the DOE would cost-share. By letter dated April 18, 1991, Mr. R.D. Rogus
authorized us to incur the additional costs at our own risk and advised that
these costs could not be invoiced until afier negotiation, finalization and

execution of an amendment to the Cooperative Agreement. This has not yet
occurred.

The requirement for additional funds presented in this application is based
on completion of Budget Period I on September 30, 1991, Further delay
beyond that date will again increase the requirement for additional
funding. We require your confirmation that the DOE will share in the
additional funds required to complete Budget Period I before we are
prepared to proceed to Budget Period II and therefore request your timely
approval of this cost sharing.

Overall project costs have increased. An explanation of the Budget
Period II cost increases will be provided in the Continuation Application
which is currently being prepared.

Yours very truly,

//7/’&

"A.C. Moon
Program Director

Attachments

c.c.. Mr. W.R. Mundorf, DOE
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EXHIBIT 2

Completion of Budget Period I(BP I) was delayed from January 1991 to
September 1991 through three extensions. The first extension delayed
Budget Period I completion to the end of March 1991, the second extension
to the end of June 1991, and the third extension to the end of September 1991.
A comparison of the baseline schedule and the revised schedule for BP I is
shown in the attached Project Schedule. The delays in completing BP I
were due to:

1) A longer than anticipated Preaward Phase.

2} Better understanding of project requirements. Changes in project
scope and design were needed as the preliminary concepts were
translated into detailed engineering. :

3) Delays in NEPA approval, which necessitated a slow down in project
expenditure and progress to contain TransAlta's(TTI) financial risk.
NEPA approval is a prerequisite for DOE sharing any project costs
for detailed engineering and construction. NEPA approval was
granted at the end of March 1991. '

TransAlta performed some work without NEPA approval and
therefore at its own risk and this work prevented delays that would .
have been even longer.

4) Delays by TTI in completion of DOE reporting requirements. The
man-hours needed to meet the level of reporting requirements by
DOE was much greater than originally planned.

5) Unscheduled inspection and repairs to the boiler.

6) A slow down in engineering and construction to take full advantage
of all relevant design and operating information from TTI's Heavy
Oil Recovery (HOR) LNS Burner Demonstration at Cold Lake,
Alberta. Areas such as the fuel injection and air port design, and
selection of refractory will benefit from additional experience and
testing planned for July and August 1991. ‘

D Continuing work to refine the design of the slag screen and its
operating envelope and doing further tests of the coal splitter design
for Cyclone retrofit.



8) The process of acquiring a boiler modelling program and a fluid
dynamics program incorporating LNS Burner criteria which were
not available from conventional boiler manufacturers. These models
will be used to run final design checks of the Burner/boiler
integration, boiler performance with the LNS Burner, Burner fuel,
and air injection and mixing.

Gost Comparisons:

The revised Estimate at Completion (EAC) for BP I as of July, 1991 is shown
in Exhibit 1, Figure 1. The initial EAC for BP I as presented in the first
Management Report (June 1990) to the DOE is shown in Exhibit 1, Figure 2.
The comparison between the July, 1991 EAC and June, 1990 EAC is
presented in Exhibit 1, Figure 3.

The revised EAC of $11,100,219 is an increase of $2,206,249 over the budget of
$8,893,970 reported in the June, 1990 DOE Budget Information Form
included with the Management Reports, and an invoice of $2,100,219 over
the BP I Limit of $9,000,000 in the Cooperative Agreement.

Presented in the following sections are summaries of the cost changes for
each Phase by Level 2 Work Breakdown Structure (WBS). The changes are
further broken out by participating organizations where appropriate.

Preaward

Preaward costs increased by $175.4K as a result of a longer than anticipated
Preaward Phase. '

Bechtel costs increased by $32.9K due to tasks associated with delays in
completing the Cooperative Agreement. Conceptual and other technical
support for completion of Demonstration Program Plan, coordination of the
Program with the Environmental Monitoring Plan and EPRI requirements
were transfered to WBS 040 (Reporting). The reporting costs increased to
resolve issues relating to the Environmental Information Volume and
Environmental Monitoring Plan.

Riley costs increased by $11K due to extended conceptual design and other
technical support. : '

SIPC costs increased by $11.2K due to higher management costs to complete
the Cooperative Agreement and associated business and management
issues. :

TTI costs increased by $120.2K due to higher legal and management costs to
complete the Cooperative Agreement and to resolve business, management,
funding and project administration issues.



1- Design and Permitti
WBS 110, Management -

Costs have increased by $207.3K. This reflects an extension of eight months
to Phase I management activities. Additional manhours were assigned for

project-administration to-meet the extended project schedule.

The TTI estimates decreased initially by $14.7K primarily due to transter of
the accounting and reporting functions to WBS 140, however, this was offset
by an increase of $60.6K due to the extended schedule.

WBS 120, Engineering -
Costs have increased by $783.9K.

Bechtel costs have increased by $323.6K due to delays in project schedule,
SIPC initiated changes, and the resulting additional scope of work. This
resulted in unbudgeted design changes such as Seismic 3 steelwork design
imposed by the Uniform Building Code, relocation of bucket elevator,
addition of air blast cannons, oxygen analyzers, acoustic pyrometry,
painting, electrical equipment and instrumentation changes.

Riley costs have increased by $313.7K which reflect delays in project
schedule, SIPC initiated changes and the associated increase in
engineering. These include additions to the DCS control system, revised
burner design, boiler modelling, increase in instrumentation such as
thermocouples and flow elements, additional dampers and ductwork,
increased boiler ports and access doors, and development of the slag screen.

SIPC costs decreased by $38.2K as a result of an underrun in their
estimated costs to date. -

TTI costs increased by $184.9K due to the extensions and changes in the
project schedule and costs related to the changes in scope of work. These.
changes include burner and slag screen development, boiler modelling,
acoustic pyrometry, and additional input for the DCS control system.

WBS 130, Permitting -
Costs increased by $6.4K which primarily reflects increased work for
additional responses and supply of technical information to government
agencies, in support of the permitting process.
WEBS 140, Reporting -

Costs increased by $201.3K.

Bechtel costs increased by $14.4K, to support reporting originally budgeted
for Riley.

3.



TTI costs have increased by $200.6K, due to the extended Phase I;
unbudgeted increase in resources to meet the level of reporting required by
the DOE; a better understanding of the work involved in meeting the
reporting requirements. The budget for the accounting function was also
transfered from WBS 110, Management to WBS 140, Reporting.

II- ion

WBS 210, Management -
Overall costs decreased by $54.8K.

Bechtel costs increased by $45.1K due to changes in the scope of work and
delays in the project schedule.

TTI costs decreased by $101.4K because the bulk of project support in Phase

I was defered until BP II and the accounting function was transfered to
WBS 240 (Reporting).

Costs for Others (Dykema Engineering and Griffin Inc.) decreased by $8.6K
as their costs were transfered to BP II, WBS 260 (Engineering Support).

WEBS 220, Procurement and Fabrication -
Costs for this task have increased by $387.4K.

Bechtel costs increased by $191.6K for the purchase of additional steelwork
to meet the Seismic 3 building design code and relocation of the bucket
elevator and the coal feeders; changes to the electrical equipment, the
bunker, the silo, the fuel piping, and the instrumentation; increased
cabling, raceways, and pipe supports; additional painting, and addition of
air flow meter mounting and acoustic pyrometry to the scope of work.

Riley costs increased by $195.4K to cover design changes to the burner and
fuel preparation systems; change in the burner materials from Corten fo
stainless steel; addition of the DCS control system, furnace ports and access
doors; changes to the coal dust collectors, and ins{rumentation.

WBS 230, Construction -
Construction costs increased by $833.4K.

Bechtel costs increased by $604.5K to cover additional manhours for delays
in the project schedule, and to account for the increased scope of work
resulting from revisions in WBS 120 (Engineering) and WBS 220
(Procurement and Fabrication).



Riley costs decreased by $213.1K because the bulk of Burner construction
and completion was defered until BP II,

SIPC costs have increased by $442.1K to reflect increases in the purchased
power and opportunity costs incurred resulting from the actual and
anticipated outages of Unit #4 at Marion and the delays in completing BP 1.

WBES 240, Reporting -

peainr

Overall costs have increased by $25.7K.

Bechtel and Riley costs have decreased by $22.7K and $13.7K respectively,
which reflects the slow down and delay in construction activities. The bulk
of the Phase II reporting was defered until BP II.

TTI costs have increased by $62K because the level of effort required to meet
the DOE reporting requirements was higher than budgeted and the
accounting function was transfered from WBS 210 (Management).

s
WBS 250, Start up -
Costs have increased by $72.2K. .

Riley costs have increased by $64.7K to account for start up activities of the
Baseline Testing (WBS 350). These costs were incorrectly coded and will be
transfered to WBS 350 in the subsequent months.

SIPC costs increased by $7.5K to bring forward the hiring of additional
operators in preparation for start up of the project.

- WBS 260, Engineering Support -

This is an additional WBS item set up for Bechtel, Dykema Engineering and

Griffin Inc. for their engineering field support during construction in
BP II.

P 1M - ion Di ition
WBS 310, Management -
Overall costs have decreased by $30.5K.

Bechtel costs have decreased by $32.5K to account for slow down and delays
in the approved project activities.



WBS 320, Demonstration Program -
Costs have decreased by $33.5K,

Bechtel costs have decreased by $35.9K as activities were defered until
BP II.

Riley costs have increased by $131.8K to account for the additional Baseline

Testing (WBS 350). These costs were incorrectly coded and will be
transfered to WBS 350 in the subsequent months.

SIPC costs decreased by $129.4K as operator training was defered until
BP II.

WBS 340, Reporting -

Costs have decreased by $12.7K. This is an underrun in Bechtel costs in
completing the data analysis required for the Baseline Test Report.

WBS 350, Baseline Test -

Costs have decreased by $359.1K for this testing. This will be offset in the
subsequent months by $196.5K of Riley costs incorrectly coded to other WBS
codes. The overall decrease will therefore be adjusted to $162.6K.

Bechtel and SIPC costs have decreased by $151.9K and $185.2K respectively
due to underruns in the completed testing phase.

WBS 360, Maintenance -

These costs have increased by $3.9K to account for an increase in plant
maintenance prior to the Baseline testing.



TransAlta Technologies, Inc,

Exhibit 2 Low NOx/SOx Burner Retrofit for Utility Cyclone Boilers
. Project Schedule
Project Schedule
=T 1990 : 1991 1992
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TransAllaTechnologies, Inc.

110 - 12th Avenue S.W., Box 1900, Calgary, Alberta, Canada T2P 2M1 Telephone: (403) 267-7692 Fax:(403 )_267’-3630

 July24,1991
i 4 -

Dr. Gerard Elia

PETC Technical Project Manager
U.S. Department of Energy

Mail Stop 920-L

Building 120, Cochran Mill Road
Bruceton, PA

15236 USA

Dear Dr. Elia:

Reference: DOE Cooperative Agreement DE-FC22-90P(C89661

Subject: Continuation Application and Additional Funding
Reqguirement for Budget Period 11

In accordance with Article III (C) (2) of the Cooperative Agreement, we
hereby apply for DOE authorization to proceed to Budget Period I1
(BP ID).

As required by Attachment C.7 of the Cooperative Agreement, we
present the following exhibits in support of this application:

. Exhibit 1: Project schedule and Activities Planned for Budget
Ll Period II. ,

. Exhibit 2: Budget for Budget Period IL

e  Exhibit3: Project Evaluation Report, Issue B (to be submitted by
August 7, 1991).

Exhibit 1 presents the revised project schedule for Budget Period Il in
comparison with the baseline schedule. The startup period has been
increased from two to three months and the demonstration test period
from six to ten months. These increases in the startup and .
demonstration schedules reflect changes in the scope of work, a better
understanding of project requirements, and experience gained from the
LNS Burner Heavy Qil Recovery Demonstration Project at Cold Lake,

FORM NO. 318-3501 (B3/07)
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i Dr. Gerard Elia

Alberta, Canada. The project activities planned for Budget Period II are
described under the level two task headings of the Work Breakdown
Tacture i 2 of theC

a] " & 9

Exhibit 2 presents tables showing:

B e The July 1991 Estimate at Completion (EAC) for BP II by WBS and
e supplier.

. The original (June 1990) EAC for BP II by WBS and supplier.

. A comparison between the July 1991 and June 1990 EAC by WBS
and supplier.

. A summary of additional funds required to complete BP II. This
summary is in accordance with the five categories identified by
the Department of Energy at the meeting with TransAlta on
February 14, 1991.

Exhibit 2 is also supported by a description of changes, by WBS task level
and supplier, between the July 1991 and June 1990 cost estimates.

Exhibit 3, the Project Evaluation Report Issue B, reviews the work
accomplished in Budget Period I and evaluates progress in relation to
the criteria which were established for that purpose in the Project
Evaluation Plan.

You will note from Exhibit 2 that our current Project EAC cost is

$26.2 million, comprising $11.1 million to complete Budget Period I
(described in TTI letter of July 22, 1991 requesting additional funding for
BP I) and $15.1 million to complete Budget Period II. This EAC is based
on completing the test program as described in the Statement of Work of
the Cooperative Agreement. Please note all Exhibits are based on this
current Project EAC cost of $26.2 million.

We are also prepared to complete the project within an alternative

$24 million EAC cost which supports a reduced test program. In this
case, we would be prepared to increase the project funding to extend the
reduced program by an amount equal to the revenues obtained from the
generation of power during the demonstration, net of TTI purchased
power and opportunity costs.
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‘e are therefore prepared to proceed to Budget Period II with the
following conditions:

1. TransAlta has the unilateral ability to stop demonstration
testing when the project costs reach $24.2 million and then
begin restoration and associated management and
reporting work which is estimated to be $2.0 million. This
is required to ensure that TTI can control their total
expenditures. The Project would therefore be limited to a
total cost of $26.2 million. (In the case of the alternative
EAC of $24 million, the demonstration would stop when
costs reach $22.0 million).

2. TTI obtain a prior SIPC agreement on a detailed scope of
work and a not to exceed a price limit for all restoration
scenarios. This is required to ensure the restoration costs
are covered within the $2 million assigned for restoration
and associated management and reporting work referred to
above.

3. The results from the LNS Burner Heavy Oil Recovery
Demonstration Project in Cold Lake, Alberta, Canada
support the basic theory of the LNS Burner.

4. The DOE provide additional funding in the amount of:

a)  $978,912 for Budget Period I as requested in
TransAlta's letter dated July 22, 1991.

b) 50% of Budget Period II costs to a maximum funding
of $7.55 million in the case of the Project EAC of
$26.2 million ($6.55 million for the alternative EAC of
$24 million).

5. $3 million of additional funding is obtained from other
Participants ($2 million becomes available from other
Participants in the alternative EAC case of $24 million). We
are currently attempting to obtain these additional funds.

The original Project had an estimate of $13.6 million for which the DOE
was to contribute $6.8 million (50%) and TransAlta's net share was
$1.7 million (13%). The current EAC of $26.2 million includes a
maximum DOE share of $12.5 million (48%) and TransAlta share of
$5.6 million (21%). These figures demonstrate that TransAlta is
accepting more than its proportional share of the cost increases.
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Dr. Gerard Elia

This application and associated Project EAC is based on starting Budge

erio on er 1, i j
Therefore, in order to proceed with the Project, we would require a
preliminary indication of approval of this Continuation Application by
August 31, 1991, with a final approval by September 30, 1991.

Please contact Bryan Simonson or me if you have questions or require
clarification on any of the items in this letter. I look forward to
discussing this matter when we meet on Thursday, July 25, 1991.

Yours very truly,

£C. Moon
Program Director

cc. Mr. WR. Mundorf, DOE
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h Activities P for Budget Period 11

Project Schedule:

Revised plan for the various activities are shown in the attached Project
Schedule.

Start of Budget Period II(BP II) was delayed from February 1991 to
October 1991 through three extensions. The first extension delayed the
start to February 1, 1991, the second extension to July 1, 1991, and the
third extension to October 1, 1991. A comparison of the baseline .
schedule and the revised schedule for BP 1I is shown in the attached
Project Schedule. BP II was revised to increase the startup period to

three months and demonstration to ter months.

The revisions in completing BP II are due tb:

1) Better understanding of project requirements.
2) Changes in scope and design.

3) Revised construction schedule.

4) Longer startup and demonstration schedule.
Planned Project Activities

Planned project activities for Budget Period II for each Phase II and
Phase III Work Breakdown Structure (WBS) component are as follows:

Phase II - Construction and Startup

WBS 210 - Management

This activity will continue from Budget Period I, and includes
monitoring and control of project costs and schedule, update of project

. and Phases II and III plans, and holding technical and progress

reviews as required. This activity will be completed by February 29, 1992.

WBS 220 - Procurement and Fabrication

A majority of the procurement and fabrication was completed in Budget
Period I. However, certain key components such as the LNS Burner
fabrication and selection and procurement of the burner refractory will



be carried out inr the first 2 months of Budget Period II. Other

procurement will be completed in support of the construction schedule
and field installation in WBS 230.

WBS 230 - Construction )

Site construction will recommence with full mobilization of Bechtel and

Riley Stoker field forces on November 1, 1991. A one month delayis
anticipated in the release of final LNS Burner fabrication drawings and
delivery of the LNS Burners to site, which will extend the retrofit
construction into February 1992. The major areas of the plant retrofit
installation to be completed include the LNS Burner, boiler pressure
part modifications, boiler repairs and maintenance, final ductwork,
electrical equipment and wiring, DCS control system and wiring, and
local instrumentation. Construction will be completed by

February 29, 1992,

WBS 240 - Reporting

Phase II reporting will continue into Budget Period II until the
completion of Startup on April 30, 1992. All DOE reports will be issued
as required by the Cooperative Agreement.

WBS 250 - Startup

Startup will commence February 1, 1992 and be completed by April 30,
1992. This activity includes checkout of the retrofitted Host Unit, :
preparation of O&M manuals, cold system tests, training of plant
personnel, and preparation and testing of all systems prior to
demonstration testing (WBS 320). The schedule has been extended by
one month based on a better understanding of startup and shakedown
requirements gained at the LNS Burner Heavy Oil Recovery -
Demonstration Project at Cold Lake, Alberta, Canada.

Exhibit 1-2



WBS 260 - Engineering Supports

This is an additional activity for Bechtel, Dykema Engineering and
Griffin Inc. to account for engineering support of the field during
transfer from construction into startup and during the startup.

Phase III - ration and Disposition

WBS 310 - Management

This activity will continue throughout Budget Period II until completion
of the project on July 31, 1993. Ongoing work will be monitored against
the revised project budget and schedule. Two Progress Review meetings
will be held in June 1992 and December 1992 respectively.

WBS 320 - Demonstration Testing

Demonstration testing will commence on May 1, 1992 and continue for
ten months until February 28, 1993. The schedule has been extended to
10 months based on experience gained at the LNS Burner Heavy Oil
Recovery Demonstration Project at Cold Lake, Alberta. Activities to
support the Demonstration will include:

. Instrument and control modification and review.

o Process development and revisions to demonstrate the Burner.

. DCS program changes and trouble shooting.

Process refinement, testing and any resulting enginéering
modifications.

. Procurement, fabrication and installation services to modify
equipment to better fit demonstration requirements.

. Repair of failure of balance of plant equipment in the plant
‘ envelope under project control and responsibility.

. Twenty-four hour retrofit operation.

Exhibit 1 -3



. Consultant support of engineering, testing and refinement of
process.

WBS 330 - Return to Service

The identification and implementation of a plan to return the Host Unit _
to service, based on a prior SIPC agreement on scope of work and a not to

exceed price will be carried out after completion ol demonstration

testing, through the March 1 to July 1, 1993 time period.

— : WBS 340 - Reporting

-

‘ The reporting for Phase III will commence May 1, 1992 and be
completed by July 31, 1993. In addition to DOE reporting requirements,
the activity includes issue of the Final Project deliverables.

WBS 350 - Baseline Testing

- This activity was essentially completed during BP I, however some
L additional testing work will be undertaken to test the impact of the
Burner on the existing boiler. '

WBS 360 - Boiler Maintenance

i This WBS activity has been added to capture the ongoing plant
maintenance required during demonstration testing (previously

o included under WBS 320), plus identify the plant preventative

- . maintenance carried out in support of reasonable baseload availability
for the Host unit. Preventative maintenance will be carried out in
parallel with boiler retrofit modifications in WBS 230 in the January to
April 1992 time frame. Operational maintenance will be performed
during the demonstration test period, May 1992 to February 1993.

I ' j Exhibit 1-4
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Bxhibit 2

forB Period 11

The Estimate at- Completion (EAC) for Budget Period II, as of July, 1991,

is shown in Figure 1.

The initial EAC for BP II as presented in the first Management Report
(June 1990) to the DOE is shown in Figure 2.

The comparison between the June, 1990 BP II EAC and July, 1991 BP II
EAC is presented in Figure 3 as a variation report.

The additional funding requirements for Budget Period II are shown in
. Figure 4 using the five-category breakdown of costs which was requested
by the DOE at a meeting with TTI on February 14, 1991.

The revised EAC of $15,060,507 is an increase of $8,546,809 over the
original budget of $6,513,698 presented in the June, 1990 Budget
Information Form included in Management Reports.

Summary of Cost Changes

Presented in the following sections are summaries of the cost changes
for each Phase by Level 2 Work Breakdown Structure (WBS). The
changes are further broken out by participating organizations where
appropriate. The changes in cost estimates are also shown in Figure 3.

Phase I - Desi Permitti
WBS 110, Management -

Costs have decreased by $2K. This is a decrease in Bechtel costs,
primarily due to transfer of costs from BP II to BP I to account for delays
in the project schedule.

- 'WBS 120, Engineering -
Costs have decreased by $45.8K.

Bechtel costs have decreased by $53.7K due to changes in the project
schedule and transfer of costs to WBS 260 (Engineering Support).

Riley costs have increased by $14.9K to reflect delays in the project
schedule and the increased engineering support required to
accommodate changes in the scope of work.



SIPC costs decreased by $7K; this reflects an underrun in their
estimated costs to date.

WBS 140, Reporting -

Costs decreased by $7.6K. Bechtel and Riley decreased by $3K and $4.5K
respectively due to changes in the project schedule and transfer of costs

to BP 1.

hase 11 - ion
WBS 210, Management -
Overall costs decreased by $23.1K.

Bechtel costs increased by $57.7K due to delays in the project schedule
and changes in the scope of work.

TTI costs decreased by $21.7K because some of the project support in
Phase I was deferred until BP II and the accounting function was
transfered to WBS 240 (Reporting).

Costs for Others (Dykema Engineering and Griffin Inc.) decreased by
$12.7K as the costs were reassigned to WBS 260 (Engineering Support) to
reflect their role during construction startup.

WBS 220, Procurement and Fabrication -

Costs for this task have increased by $589.1K.

Bechtel costs increased by $131.2K for the additions of air flow meter
mounting and acoustic pyrometry to the scope of work and the delays in
project schedule . :

Riley's costs increased by $457.9K. This accounts for delays in release of

Burner fabrication, changes in design and scope of work, cost overruns
and additional costs anticipated for the refractory.

Exhibit 2 - 2



WBS 230, Construction -
Costs increased by $2,449.3K.
Bechtel costs have increased by $1,301.6 because of delays in the project

schedule, and the increased scope of work detailed in WBS 120
(Engineering) and (Procurement and Fabrication).

Rileyvc TICT €&t € GCICTTal o Durne
construction until BP II, the increased scope of work associated with
changes in WBS 120 (Engineering) and 220 (Procurement and
Fabrication) and additional boiler maintenance requirements.

SIPC costs have increased by $319K to reflect higher purchased power
and opportunity costs resulting from anticipated outages of Unit #4 at
Marion, a longer BP II with subsequent additional opportunity and
purchased power costs, and labour costs to install the refractory selected
for the lower furnace walls.

WBS 240, Reporting - |
Overall costs have increased by $157.6K.

Bechtel costs have increased by $43.1K for additional manhours needed

to support the longer schedule and the higher level of reporting required
by the DOE.

Riley costs have decreased by $4K to reflect a reduction in Riley support
of the DOE reporting.

TTI costs have increased by $1 19.1K to reflect the longer schedule, the
increased man-hours required to meet the DOE reporting requirements
and the transfer of accounting function from WBS 210 (Management).

WBS 250, Startup -

Costs have increased by $462.4K to reflect the one month extension in the
startup schedule. Bechtel costs increased by $83.9K to account for the
longer schedule and the higher level of technical support required for
the startup and shakedown process.

SIPC costs have increased by $138.5K to account for the longer schedule,
the increased number of operators required to startup and shakedown
the plant, and their associated training time.

TTI costs have increased by $239.7K which reflects the longer schedule,
an increased level of technical support for the startup process and the

higher level of operations and DCS support required during startup of
the retrofit. -

Exhibit 2 - 3



WBS 260, Engineering Support -

This is an additional WBS item set up for engineering support of the
field during construction. $191.8K has been assigned to this WBS, of
which $141.3K was formerly included in Bechtel's WBS 120 -

(Engineering). :

Y. Ti . i 214K part
of which was reassigned from WBS 210 (Management) to more
accurately define their role.

. .- ion and Disposition
WBS 310, Management -
Overall costs have increased by $520.3K.

Bechtel costs have increased by $304.8K to account for delays in the
project schedule, extensions in the Demonstration tasks, increased
supervision of the ongoing preventative maintenance, and changes in
the air quality and sulphur balance instrumentation.

7 TTI costs have increased by $140.9K because of delays in the project
schedule, a four month extension of demonstration schedule, and the
Ls resulting increase in manhours to support the Phase III work.

Others (Dykema and Griffin Inc.) costs have increased by $74.6K to
reflect a better understanding of consultant support required in
managing Phase III work.

- R Exhibit 2 - 4



WBS 320, Demonstration Program -

Costs have increased by $2,548.8K. This reflects a 10 month schedule to
complete the originally proposed six month demonstration. The revised
schedule is based on a more realistic assessment of the problems that
will be encountered and resulting delays to resolve them. '

Bechtel costs mcreased by $1 319 1K to reﬂect 1ncreased support levels

eqmpment to better ﬁt demonstratlon requlrements and repair of major
breakdowns in balance of plant equipment in the plant envelope under
project control.

Riley costs increased by $31.1K to reflect increased testing requirements,
increased site support over the revised schedule, and procurement,
fabrication and installation services needed to modify the Burner
systems to better fit demonstration requirements.

SIPC costs increased by $174.4K to account for increased numbers of
operators required for around-the-clock operation now planned; and
purchased power and opportunity costs anticipated during periods of
process development, unit maintenance and repair or modification of
project equipment.

TTI costs increased by $824.2K to reflect a better understanding of the
process development required to demonstrate the Burner. The costs
include extended DCS programming changes and trouble shooting,
refinement of process, testing and any resulting engineering
modifications. The increases also reflect the level of TTI operations and
technical support required during the extended demonstration schedule
and round the clock operation.

Others (Dykema Engineering and Griffin Inc.) costs increased by $200K
to reflect the level of consulting support required in engineering, testing,
and refining the LNS Burner process during the demonstration.

WBS 330, Restoration -

Costs have increased by $540.7K . The estimate assumes that the
technology will be removed upon completion of the demonstration and
the subsequent restoration will not include a full reconfiguration of the
retrofit DCS to cyclone operation.

Riley costs increased by $320K to reflect technical support required in
removal of the Burner and restoration of the Cyclone.

Exhibit 2 -5



SIPC costs increased by $220.2K to account for additional purchased

power and opportunity costs anticipated during the extended restoration
schedule.

WBS 340, Reporting - -

Costs have increased by $410.3K.

Bechtel costs have increased by $78.1K to reflect increased reporting
support required over the extended schedule.

Riley costs have decreased by $36.5K due to revised scope of work.

TTI costs have increased by $368.6K to more fully reflect the increased
amount of reporting and the scope of work in completing the data
analysis and compilation of interim and the final reports to complete the
project. -

WBS 350, Baseline Test -

Costs have increased by $24K for additional testing to assess the effect of
LLNS Burner on the existing boiler.

WBS 360, Maintenance -

These costs have increased by $663.9K to account for maintenance
during the four additional months of the Demonstration program, an
increase in planned plant maintenance prior to demonstration, and to
include a provision for the anticipated major repairs of equipment
breakdown in the plant envelope under the project responsibility .

Exhibit 2- 6
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1.0 Introduction

TransAlta Resources Investment Corporation, Calgary, Alberta, Canada, is the
holder of world-wide rights of certain advanced combustion Technology. TransAlta

Rcsourccs Investment Corporanon (T ransAlta) was sclccted for a Clean Coat 1ccmT010gy

Low NO,JSOX (LNS) Bumer ona33 MW cyclone bmlcr Two LNS Bumcrs, sxzed at
200 MBtu/h, burning a high sulfur (nominal 3.2%) bituminous coal, will be retrofitted to

~ Unit 1 boiler at the Marion Station of Southern Illinois Power Cooperative, (S[PC) near
Marion, Llinois.

The Cooperative Agrecmcnt was signed by the DOE with TransAlta on June 14,
1990. Preliminary engineering started in early 1990. The Project is expected to be
completed by August 1992. The work is being conducted in accordance with the
Statement of Work (SOW), CDOE10101N, Issue G.

The Project is divided into two budget periods covering three phases of work. The
first budget period (BP #1) includes Phase 1, Design and Permitting, and most of Phase
! 2, Construction. The second budget period (BP #2) includes the remainder of Phase 2
e - and the demonstration testing activities in Phase 3, Operation and Disposition. Baseline
Testing (a Phase 3 task) is included in BP #1.

BP #1 was started with the initial announcement of the selection of TransAlta during
CCT II in October 1988, in the Cooperative Agreement BP #1 was designated as starting
on October 14, 1989. This period includes Preaward activity and extends through the
end of Phase 1 which was originally scheduled to be completed on January 31, 1991.
1 Project delays have pushed back the end of BP #1 to September 30, 1991. Phase 1
i design and engineering was started in early 1990 prior to receipt of the Cooperative

Agreement. DOE's signature to the Cooperative Agreement on June 14, 1990 established
Project baseline activity and schedule.

1.1 Purpose of Project Evaluation Report

This Project Evaluation Report will review the progress of work identified in the
Project Evaluation Plan (CDOE10103N Issue B) against the actual accomplishment of
this work during BP #1. Presented in the Project Evaluation Plan were objective criteria
which covered key Project elements in the areas of design, construction, economics, cost,
schedule, resource, commercialization and project reporting. This report wilk review
each BP #1 criterion which was identified and evaluate the success in achieving the

stated criteria.
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* This Project Evaluation Report for BP #1 has been prepared using the format
presented in the Project Evaluation Plan, '

N

1.2 Project Objectives

The primary technical objectives of the Project are to demonstrate the LNS Burner

as retrofitted to the Host Unit for effective, low-cost control of NOy and SO; emissions
while firing a bituminous coal.

. Construct a full-scale retrofit of a utility cyclone boiler using the
Technology.

. Evaluate the lorig-term durability, operability and reliability of the
LNS Burner in an utility environment. '

. Demonstrate the LNS Burner’s control of SO2 emissions against a
criteria of 70 percent or greater SOz reduction when burning high-

sulfur midwestern bituminous coals, with a Project goal of meeting
the New Source Performance Standards (NSPS) of 90 percent SO
reduction.

. Demonstrate the LNS Burner's control of NOy emissions with a
Project goal of NOyx emissions less than 0.2 Ib/MBtu (or 150 ppm)
when burning high-sulfur midwestem bituminous coals.

. Demonstrate the LNS Burner's effect on cyclone boiler full-load heat
rate.

1.3 Phase Objectives

The Project consists of the required planning, design, permitting, equipment retrofit,
demonstration of the Technology and subsequent return to service at the SIPC's 33 MW,
Unit 1 cyclone boiler (Host Unit). The Project activity consists of three phases, each

_with the following objectives:

e  Phase 1: Establish detailed plans and organizational structure for the
Project; develop design and performance specifications for the retrofit
- of the Host Unit; and secure any licenses or permits required for
construction and operation of the Host Unit,

. Phase 2: Select suppliers and contractors for the construction
activities; construct and startup the Host Unit retrofitted with the LNS
Burner; and prepare operating and maintenance manuals.
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Phase 3: Operate the Host Unit; obtain baseline and retrofit
performance data; determine the Technology's ability to limit NOx
and SO, emissions; document the results of the demonstration phase
of the Project; and return the Host Unit to service.
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2.0 Project Description

2.1 Technology i

The Technology employs a simple innovative combustion process burning

pulverized coal to provide substantial sulfur dioxide and nifrous oxides control. This
Technology is incorporated in a device called the LNS Bumner. The LNS Burner
operates at high temperatures which results in a major fraction of the sulfur laden coal
ash being removed as molten slag. '

The Project has started to retrofit an existing cyclone boiler with the LNS Burner
Technology. As most of the infrastructure is presently in place and operational, the
primary Project tasks involve modifying the cyclone furnace with the LNS Burner and
adding a fuel preparation and pulverizing system. Figure 1 shows a process flow
diagram describing the retrofit of the Technology.

2.2 Management Structure and Responsibilities

TransAlta Resources Investment Corporation, located in Calgary, Alberta, Canada, is
a non-regulated, wholly owned subsidiary of TransAlta Utilities Corporation. This
subsidiary has formed a U.S. based company called TransAlta Technologies, Inc. (TTI)
with offices in Los Angeles and Calgary, Alberta. TTI is responsible for overall program
management. During BP #1, all Project Management activities were consolidated in the
Calgary office. Engineering and Technology Management activities remain in the Los
Angeles office.

The Project organization is divided into two functioning teams: A Technology
Management Team which provides for integrated LNS Burner design; and a Contract
Support Team which provides the necessary contract support, site coordination and
construction. Figure 2 shows the structure of overall organization and key relationships.

The Technology Management Team has been assembled with specialists in each
field: TTI provides system integration and LNS Burner design; Owen Dykema,
technology support; Riley Stoker, LNS Burner design support and fabrication; E. M.
Griffin, Inc., cyclone boiler consultants.

The Contract Support Team comprises Bechtel Power Corporation for balance of
plant and Riley Stoker for boiler modifications. Bechtel provides the Contract Support
Team management to complete the balance of plant work and conduct the testing

" program. Reporting directly to the Project Manager, Mr. Joe Smith, the Contract
~ Support Manager, is responsible for all assigned tasks needed to complete the Project.
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The Contract Support Manager plans, organizes, staffs, and directs the team to work as
an integral unit..

Bechtel integrates and maintains all intermediate and detailed schedules for the
project by all team members. Individual team members maintain their project costs and

submit detailed invoices to TransAlta for consolidation and submittal of project costs to

the Funding Parties.

The Bechtel construction organization is headed by a Construction Manager, who is
responsible for all construction activity using direct hire personnel, contract personnel, or
a combination of both. The Construction Manager and has key individuals reporting to
him in the following typical areas: craft supervision, field engineering, cost and
scheduling, field procurement and contracts administration. Modifications to the cyclone
boiler and installation of the LNS Burner are under the supervision of the Riley Stoker
site manager reporting to the Bechtel construction manager.

A Demonstration Manager is responsible for managing and conducting the
demonstration phase of the Project in accordance with the Demonstration Plan. This
includes equipment baseline inspections, operational readiness plans and inspections, pre-
modification performance and air quality testing, and the post-modification
demonstration tests.

Riley Stoker Corporation reports to both the Technology Management Team and the
Contract Support Team with specific roles in each area. Mr. Dave Lavoie is the Project
Manager for Riley Stoker . As a member of the Technology Management Team, Riley
Stoker provides the following: Process flow, logic and control system design, LNS
Burner detail engineering and fabrication.

As a member of the Contract Support Team reporting to Bechtel, Riley Stoker will
install the LNS Burner and make the boiler modifications to complete the retrofit. In this
role, Riley Stoker will provide detailed engineering for the boiler modifications Jinstall
the LNS Burner, provide support to Bechtel engineering, provide support to Bechtel
construction, provide support to Bechtel start-up and test group, provide pulverizer and
fuel feed equipment, provide boiler modifications, components, and analyze boiler
performance data.

All team members support the development of operation and maintenance manuals
for the retrofit. The Demonstration Test Manager will be responsible to organize and
conduct with the support of the team members all necessary training.



CDOE10104N Issue B
Page 6

2.3 Host Site

Southern Illinois Power Co-operative (SIPC) is providing the Host Unit for the
Project. In this major role, SIPC performs the following: Operates the Host Unit as
directed by the Demonstration Test Manager, participates in all Project review and
planning meetings, and provides services necessary for supply of fuel, disposal of ash

and slag, and the generation of power in the operation of the Host Unit.

The 33 MW Unit 1 cyclone boiler went into service in the early 1960's. Its current
condition and other necessary improvements to assure reliability have dictated that some
refurbishment is required. Based on the results of the Baseline Test and upgrades
planned by SIPC for the betterment of all of the 33-MW units, additional work was
undertaken. SIPC has accomplished significant work in key areas to increase reliability
with respect in its designated role of a peaking unit. TTI is further upgrading the
reliability of the unit to that expected for a base-loaded unit in order to support the six
month demonstration test.

2.4 Funding Parties

The Project is cost-shared by TransAlta and the DOE together with other Funding
Parties. The other Funding Parties are: Illinois Department of Energy and Natural
Resources (IDENR), the Electric Power Research Institute (EPRI), the National Rural
Electric Cooperative Association (NRECA) represented by Associated Electric
Cooperative, Baltimore Gas & Electric, and Central Illinois Public Service Company.
The roles played by each Funding Party are:

. DOE monitors all aspects of the Project and grant or deny approvals
as required by the Cooperative Agreement.

. IDENR provides a representative to monitor the Project and report to
the State of Illinois and potential cyclone users the results of the
Project.

e  EPRI provides support and technical advice on the emissions and
performance monitoring of the Project, based on their experience
with several fossil energy system demonstrations.

. NRECA through a designated member utility, Associated Electric
- Power Cooperative, provides the Project information from their
experience as a cyclone boiler operator.

. Baltimore Gas & Electric provides the Project information from their
experience as a cyclone boiler operator.
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e  Central lllinois Public Service provides the Project information from
their experience as a cyclone boiler operator.

2.5 Industrial Panel and Review

KIFF_mﬁg—Parﬁeﬂrmmcewe&wcm&bmfmgomthe&:N&Bmefﬂaeemnd
e to attend

progrcss reviews. Thcsc rcprescntanvcs also wﬂl constitute an mdustry panel of cyclone
users and operators to assist with guidance on the conduct of the Project and test
program.

2.6 Accomplishments in Budget Period #1

To achieve the Project objectives as defined in the Statement of Work
(CDOE10101N Issue G), the project was structured and planned to identify the sequence
of events that must occur to accomplish the Project. The Project logic was initially.
planned to recognize constraints represented by the availability of and the minimizing of
the downtime of the Host Unit. Initially, the plan incorporated the impact of loss of
potential power production, cost sharing constraints, performance of a pre-modification
boiler test and the interdependence of selected events.

Subsequent fundmg constraints have altered the initial plan. The initial Project
planning did not recognize the difficulty that DOE would encounter in satisfying the
National Environmental Policy Act (NEPA) requirements. Several Project reschedules
were required because NEPA was not approved as timely as expected. By DOE contract,
until NEPA was approved, DOE could not cost share activities other than preliminary
design. In an attempt to minimize financial exposure, while waiting for NEPA approval,
TransAlta imposed three schedule delays. However, the Project had to continue in order
to meet basic objectives at the risk of TransAlta. BP #1 has now been extended to
September 30, 1991, even though funding limits had been reached, in order for TransAlta
to complete all of the necessary reporting and to prepare the Continuation Application as
required in the Cooperative Agreement.

Because of BP #1 funding cap, TransAlta has decided to reschedule the work load
until the Continuation Application is granted. Please see Section 5.0 for plans for BP #2
activities.

In the following discussion of the work plan, work which has been accomplished has
been identified and other tasks which are either in work or have been delayed are
discussed. A more detailed discussion of the work accomplished in BP #1 can be found

~ in the Quarterly Technical Progress Reports for June-September 1990, October-

December 1990, January-March 1991, and April-June 1991.



CDOE10104N Issue B
Page 8

2.6.1 Phase 1 - Design and Permitting

A logical sequence of steps was planned to develop the retrofit design requirements.’
The design and permitting tasks have been accomplished as originally planned. The
items reviewed below represent the key preliminary and definitive design activities

accomplished during BP #1

The physical and process interfaces of the Host Unit were defined and the retrofit
detailed interfaces identified. The Project coal and limestone characteristics were
documented. The modifications to the boiler were designed and analyzed. The
requirements for combustion air supply pressure, temperature, and flow rates and for the
coal/limestone feed. Cooling requirements for the LNS Bumer were established and
materials of construction selected. Piping and Instrumentation (P & I) diagrams for the
combustor system, along with dimensioned layout and arrangement drawings, have been
prepared. Interfaces with the existing boiler and balance of plant (BOP) have been
designed. The support structure for the LNS Burner has been specified. Water
circulation, flue gas temperature distribution, and overall boiler performance have been
analyzed. Design descriptions, specifications and drawings have been compiled into
design packages. The detailed design of the LNS Burner has been completed, and
technical specifications for procurement and construction packages have been issued.
Amendments and addenda to existing O & M manuals have been started and will be
issued before startup. ' |

Detailed design has been completed for the limestone and additive receiving,
storage, and preparation system and the slag transport and discharge system.
Modifications to the combustion air system and ducting, as well as to the coal handling
and preparation system, have been engineered and specified. Relocation requirements
for existing plant equipment and piping have been identified. Modifications of the plant
control system and auxiliary power supply system have been designed. Foundations and
structural supports for new and modified equipment and revised plant and
equipment/piping arrangement drawings have been prepared. Procurement and
construction technical documents have been issued.

Requirements for licenses and permits have been met. A construction and operating
permit has been received from the State of Illinois.

2.6.2 Phase 2 - Construction and Startup

Ma:ior items of supply, such as the LNS Burner and coal pulverizer are supplied by
Riley Stoker. Riley Stoker will also perform the necessary modifications to the Host
~ Unit boiler. Bechtel supplies the balance of plant engineering and construction work.



CDOE10104N Issue B
Page 9

" Fabrication services and retrofit equipment procurement and construction packages
have been prepared. Technical and construction specifications, terms and conditions, and
instructions to bidders were assembled into bid solicitation packages. Bids received on
each solicitation were evaluated for conformance with the specifications, ranked
according to relative cost, and the bid most advantageous for the Project was selected .

Services-or products resulting from the contract were accepted upon verification of

compliance with specifications.

The Host Unit was shut down and secured . A field engineering office was
established and staffed and temporary construction facilities provided. Equipment and
piping that are to be replaced as part of the retrofit or that are obstructing construction
work have been removed and stored. Foundations and footings were prepared for
new/relocated equipment. Materials and equipment purchased for the retrofit are being
received, inspected, and placed in temporary storage. The Host Unit retrofit equipment
interconnecting piping and ductwork is being installed. Relocated plant equipment and
piping is being installed, along with wiring connections for power, instrumentation and
control. Field engineering and inspection services are ongoing as required. Until BP #2
is started, the site is currently demobilized and a caretaker has been assigned to the site.
The site will be remobilized and construction activities will be completed after BP #2
approval.

More inspections have been done than originally planned to assess the condition of
the unit. Non-destructive examination of the boiler tubes have indicated a thinning of the
outer surfaces caused by rust and corrosion. SIPC has replaced the floor tubes and
sections of the wall corner tubes. TransAlta is also replacing other tubes as necessary to
improve reliability to near that expected for a base-loaded unit. SIPC and TransAlta are
continuing to assess the condition of the unit and will make repairs as necessary.

The retrofitted Host Unit will be checked out and all required testing will be
conducted. Plans will be drawn up for plant startup and for the conduct of the
demonstration operations.

Plant operating personnel designated to run the Host Unit during demonstration
operation will be trained. Sensors and instrumentation will be calibrated. Lube oil and
‘hydraulic oil reservoirs will be flushed and refilled. Cold flow tests and cold system tests
will be conducted. Plant start-up sequence will be tested and verified. Operation will be
tested and set points established. Any equipment malfunctions will be corrected. Once |
all systems show satisfactory operation, the Host Unit will be declared ready for
demonstration operation with the Project coal.
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2.6.3 Phase 3 - Operatio:i and Disposition

The Host Unit was operated in October 1990 to obtain baseline data and engineering
data required to establish operating characteristics of the Host Unit. The Host unit was
instrumented to provide stack emissions and boiler performance data.. An independent

emissions test contractor, Clean Air Engineering, was hired. The Demonstration Test

Plan was prepared and issued for the Baseline Test. The Host Unit was operated by

SIPC as directed by TransAlta through the Bechtel Demonstration Test Manager.
Specific testing by the independent test contractor was accomplished in accordance with
the Demonstration Test Plan. The Baseline test phase used the Host Site coal. Routine
inspections and maintenance activities were performed. An operating log was
maintained and plant performance, as indicated by the routine instrumentation, was
monitored. Routine sampling and analyses were performed.

Readings from sensors installed specifically for monitoring demonstration operation
were taken. The data has been reduced and analyzed. A Baseline Test report
summarizing the results has been issued

The Demonstration Test Plan will be updated and reissued for demonstration testing.
Lessons learned from the Baseline Test will be incorporated. The Demonstration Test
Manager will direct SIPC to run the unit as a base-loaded unit during the test periods.
The results of the Demonstration Test will be issued in a final report. '

At the completion of demonstration testing the available alternatives for returning
the Host Unit to normal operating status within the SIPC system will be identified. The
required plant modification, with each of these alternatives will be specified, and the cost
of the modifications will be estimated. The technical and economic merits of these '
alternative options will be compared and evaluated. Recommendations for the preferred
option will be prepared. With SIPC's concurrence, the Host Unit will be returned to
service.

2.7 Project Schedule

The project milestone schedule, shown in Figure 3, compares work planned
(baselined as of June 14, 1990) to the actual work accomplished during BP #1. The
schedule is summarized at Level 3 of the work breakdown structure (WBS) in
accordance with the requirements of the Cooperative Agreement.

A key schedule issue has been the National Environmental Policy Act (NEPA)
_review process, which limited DOE's ability to cost share the project costs until approval
is granted. TransAlta decided early in the Project to begin only those key, critical path
project activities that fit within the limits of available funding without sacrificing the
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necessary critical objectives. Some activities which were not critical path items were
delayed by lack of NEPA approval.

Phase 1 activities started in January 1990 and are expected to be complete by the end
of September 1991. The original plan had these activities completed by February 1990.

Delays were encountered in meeting all of the DOE reporting requirements. These

reporting requirements have now been brought up to date. 1he plafined techmical design
and engineering activities (WBS 1.2) were completed in accordance with the baseline
plan. These Level 3 tasks remain open and will be closed out once all of the technical
reporting requirements are completed. The permitting task (WBS 1.3) was completed
earlier than planned when the State of Illinois issued a construction and operating permit
for the Project in October 1990.

Phase 2 tasks started as planned in early May 1990 with the onsite mobilization of
the site construction office. Equipment and Materials (WBS 2.2) were ordered as
planned and construction activities (WBS 2.3) were started. The completion of
procurement and construction activities have been delayed. Continuing delays in
achieving NEPA have limited DOE funding for these areas. TransAlta continued the
Project with internal funds and funds from other Funding Parties until the BP #1 funding
cap of $9,000,000 was reached. In March 1991, TransAlta advised DOE of insufficient
BP #1 funding. On April 18, 1991, DOE authorized TransAlta to incur additional costs
at its own risk. TransAlta has elected to delay the completion of procurement and
construction until BP #2 has started. Site demobilization was done and a caretaker has
been assigned to maintain the site until such time BP #2 approval is received from DOE.

Phase 3 activities will be delayed until procurement and construction activities have
been completed. The Management task (WBS 3.1) was started in May 1990 to support
the work required to prepare for the Baseline Test (WBS 3.5) The Baseline Test was
delayed as long as possible as a result of the lack of DOE funding caused by NEPA. The
test which was not critical to the completion of any other work was delayed until
October, 1990. The test was performed just prior to the removal of Unit 1 from service
for modifications. '
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3.0 Criteria

Ld

1 Each of the project criteria identified in the Project Evaluation Plan have been
evaluated against a measure that was available to assess the achievement of these criteria.

_—Wnﬁmwt—pmmﬂm

1 and management arcas:

3.1 Technical Criteria

The technical criteria defined in the Project Evaluation Plan have been evaluated in

terms of achieving the stated goal. Presented below are descriptions of these technical
criteria and the action that satisfies the criteria.

3.1.1 Phase 1, Engineering and Permitting
Design Criteria
Criteria Description Achievement
1-D1 Assure that the Project is feasible | A public non-proprietary
with respect to meeting preliminary design report has been
performance, cost and schedule prepared and issued as
requirements. CDOE10105N Issue A to the
Funding Partics.
1-D2 Assure that the Project identifies A public non-proprietary detailed
all Project applicable requirements | design report is in work and will
and shows that the design meets be issued as CDOE10105N Issue
all mandatory standards (NFPA, A to the Funding Parties as
UBG, etc.) Document design. required 30 days after the end of
Phase 1.
1-D3 Assure that equipment meets all | Equipment and material
design standards and requirements. | specifications have been
developed. See Appendix for list
of specifications .
: 1-D4 Assure all necessary equipment Procurement packages have been
and materials are identified and developed. See Appendix fora
! procured in accordance with list of specifications.
Project design requirements and
- applicable company and
governmental requirements, €.g.
Bechtel internal standards, Riley
standards, applicable national
codes such as ASME, ANS],
NFPA, etc.
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1-D5 Assure that installation Construction packages have been
' requirements for equipment and | developed for outside contractors.
materials are identified. See Appendix for a list of
_ construction packages. Bechtel
and Riley Construction use ~
technical specifications and
_ drawings for ongoing work.
1-D6 Establish design basis information | Proprietary drawings and analyses |
i required to fabricate the LNS have been developed for the LNS |
Burner. Ensure applicable results | Burner design. See Appendix for
B from ongoing work are a list of drawings and analyses.
i incorporated. This information is available for
inspection in the TTI's California
| offices to authorized
_ representatives of Funding Parties.
1-D7 Ensure applicable safety criteria See 1-D2.
have been incorporated into
Project requirements.
L Permitting Criteria
Criteria Description Achievement
I-P1 Assure that plant construction and | The required construction and
operation will meet all applicable | operating permit (ID 199856AAC,
federal, state and local regulations. | 10/90) has been received from
' Nlinois and it allows for
constructing and operating the
. Host Unit with the LNS Burner.
1-P2 Assure no potential environmental | Issued as final to DOE the
consequences exist for operating | Environmental Monitoring Plan
the Host Site with the LNS Outline (6/89), Environmental
Burners Monitoring Plan (11/89) and
Environmental Information
Volume (11/89).
1-P3 Assure Host Site that USEPA will | Received from USEPA a "No
not apply NSPS or PSD criteria to | Action” assurance letter on
the site after the completion of the | 1/19/89.
Project
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3.1.2 Phase 2, Construction and Startup -
Procurement and Fabrication Criteria -
Criteria | Description Achievement
2-PF1 Procure all necessary equipment. | Issued technical specifications and
drawings. See [ist in Appendix.
2-PF2 Procure all necessary materials. Issued technical specifications and
- drawings. See list in Appendix.
L 2-PF3 Implement design basis Fabricate the LNS Burner in
o information required for the LNS | accordance with requirements.
Burner. See list of LNS Burner drawings
in Appendix.
Construction Criteria
Criteria Description Achievement
2C1 Adapt the LNS Burner Issued technical specifications and
Technology to the Host Site. drawings to make the necessary
modifications. See Appendix for
listing.
2-C2 Provide for new material handling | Constructed new fuel preparation
systems as required by the LNS building and installed all materials
Burner retrofit. and equipment.
2-C3 Ensure that 21l on-site construction | Mobilized Bechtel (5/90) and
: work meet applicable standards Riley field construction offices
and insure that all construction and staffed offices.
labor activities are implementing
Project requirements.
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3.1.3 Phase 3, Operation and Disposition
Testing Criteria
Criteria Description Achievement
3-DT1 Evaluate information needed to Tssued Demonstration Test Plan
establish operating characteristics | for Baseline Test as
of the Host Unit. CDOE30101N, Issue A

3-DT2 Establish operating characteristics | Issued Bascline Test Report to
of Host Site before LNS Bumners | Funding Parties as CDOE30301N,
are instalied. Issue A.

3-DT3 Ensure condition of boiler and Perform careful examination of

related systems will permit a
successful test program to be
conducted.

boiler, turbine, auxiliary
equipment, precipitator and other
systems. Perform non-destructive
exam of key boiler areas as
required.

3.2 Economic, Management, Cost and Schedule Feasibility

Presented below are economic and management criteria that were used to evaluate
the progress of the Project.

3.2.1Phaseland 2

Project Management Criteria

Criteria Description Achievement

1-PM1 Ensure adequate funding to Developed Project budget and
achieve planned Project work issued Budget Information Form.

1-PM2 Assure Funding Parties that Documented Project schedule and
planned Project work can be issued Milestone Plan.
accomplished within Project time
constraints.

1-PM3 Ensure completion of planned Issued Project Status Reports:
tasks on schedule and within June 1990 - December 1990, and
budget. January 1991 - July 1991

1-PM4 Monitor engineering and Issued Technical Progress
construction progress and Quarterly reports for June-

performance.

September 1990, October-
December 1990, January-March
1991 and March-June 1991 '
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1-PM5 Monitor and report costs and Issued management summary
deviations from the Project scope. | reports: June 1990 - December
1990, and January 1991 - May
1991.
1-PM6 Ensure that any proposed changes | See 1-PM1,1-PM2 and 1-RF7.
to-budget-can be accomplished
within funding limits .
1-PM7 Complete contract negotiations Executed contracts: DOE(6/90),
with all Funding Parties. IDENR(3/90), EPRI(12/90),
NRECA(12/89), BG&E(1/90),
- CIPS(4/90).
1-PM8 Document Project progress at Held first Project Progress Review
approximately 40% of the budget | on 1/30/91. Issued minutes as
period. CDQOE17001N Issue A.
1-PM9 Document Project progress at Held second Project Progress
approximately 90% of the budget | Review on 4/3/91. Issued
period. minutes as CDOE17002N Issue A.
Commercialization Criteria
i-B1 Assure that any new patentable Issued Intellectual Property
ideas are tracked. Procedure as CDOE10208N, Issue
Draft, 1/10/91.
1-B2 Disclose any new patentable ideas. | None to disclose at this time. Will

issue patent disclosure as required.

Resource Criteria

1-R1 Identify resource requirements, Updated Project Management Plan
Project structure and organization. | and issued as CDOE10102N, Issue
E.
1-R2 Assure availability of Host Site.. | Completed Host Site Agreement.

Approved by REA 5/11/90.
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Criteria Description Achievement
1-RP1 Describe Project activity reflecting | Issued management summary
major milestones and projected reports for June 1990 - December
cost data. 1990 and January 1991 -May
3 1 Ed 1.
1-RP2 Track Baseline Project schedule Issued Milestone Plan, including
with major milestones. milestone log identifying planned
g ' and completion dates for each
- : item.
1-RP3 Provide a concise monthly Issued Project Status Reports:
narrative assessment of the status | June 1990 - December 1990 and
of the Project. January 1991 - July 1991.
1-RP4 Provide the status of funds Issued Financial Status Reports:
expended and committed. June 1990 - December 1990 and
January 1991 - May 1991.
. 1-RP5 Provide summary level data on the | Issued Budget Information Form.
total Project budget.
1-RP6 Provide actual labor cost expended | Issued Labor Management June
‘r for the reporting period and 1990 - December 1990 and
. estimates of labor cost for project | January 1991 - May 1991.
’ reporting periods.
1-RP7 Provide actual cost status of Issued Cost Management Reports:
material and equipment committed | June 1990 - December 1990, and
and estimates of the costs for the | January 1991 - May 1991.
balance of the Project.
1-RP8 Document the technical status of | Issued monthly executive
the Project in monthly reports. summary: June 1990 - December
1990 and January 1991 - July
. 1991.
1-RP9 Summarize progress of work Issued for June-September 1990,
performed during the reporting October-December 1990, January-
P period. March 1991, April - June 1991.
1-RP10 Document any special Project Issue as required exception reports
situations. which include telephone

conference records, hot line
reports, public information reports, |-
and conference and journal
articles.
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4.0 Budget Period #1 Cost Assessment

An assessment of changes which occurred during Budget Period 1 has been made to
compare the Projected costs from the estimate at completion (EAC) made in June 1990 to
the revised EAC developed in July 1991. These estimated total Project costs are

presented in Table 1 at the third Ievel of the work breakdown stucture. Lhese COsts are

3
expressed inmthousands of dollars:

Please note that the total contract value shown in the June 1990 Management
Reports is $107.7K higher than the $15,300K presented in the Cooperative Agreement.
The Cooperative Agreement costs were originally submitted as estimates with the
understanding that the costs could change as they were finalized. The costs presented in
the June 1990 Management Reports were used to establish Project baseline EAC.

The Project EAC has increased from $15,407.7K (June 1990) t $26,160.7K (July
1991.) The causes of this net increase of $10,753K are discussed below.

4.1 Preaward :

Preaward costs increased by $175.4K as a result of tasks associated with delays in
completing the Cooperative Agreement., coordination of the Program with the
Environmental Moritoring Plan and EPRI requirements, additional legal and
management costs required to complete the Cooperative Agreement and to resolve
business, management, funding and project administration issues.

4.2 Phase 1 - Engineering and Permitting

WBS 1.1, Management - Costs have increased by $207.3K. This reflects an
extension of eight months to Phase 1 management activities. Additional manhours were
assigned for project administration to meet the extended project schedule.

WBS 1.2, Engineering - Costs have increased by $783.9K due to delays in project
schedule, SIPC initiated changes, and the resulting additional scope of work. This
resulted in unbudgeted design changes such as Seismic 3 steelwork design imposed by
the Uniform Building Code, relocation of bucket elevator, addition of air blast cannons,
oxygen analyzers, acoustic pyrometry, painting, electrical equipment and instrumentation
changes. Other changes include additions to the DCS control system, revised burner
design, boiler modelling, increase in instrumentation such as thermocouples and flow
elements, additional dampers and ductwork, increased boiler ports and access doors and
development of the slag screen, .
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WBS 1.3, Permitting - Costs increased by $6.5K which primarily reflects increased
work for additional responses and supply of technical information to government
agencies, in support of the permitting process.

WBES 1.4, Reporting - Costs increased by $201.3K due to the extended Phase 1;
. unbudgeted increase in resources to meet the level of reporting required by the DOE; a
better understanding of the work involved in mestng the re o4 i :

4.3 Phase 2 - Construction and Startup

WBS 2.1, Management - Overall costs decreased by $54.9K due to changes in the
scope of work and delays in the project schedule and because the bulk of project support
in Phase I was deferred until BP #2.

WBS 2.2, Procurement and Fabrication - Costs for this task have increased by
$387.4K due to the purchase of additional steelwork to meet the Seismic 3 building
design code and relocation of the bucket elevator and the coal feeders; changes to the
L electrical equipment, the bunker, the silo, the fuel piping, and the instrumentation;
' increased cabling, raceways, and pipe supports; additional painting, and addition of air
flow meter mounting and acoustic pyrometry to the scope of work. Other increases were
_ due to design changes to the bumner and fuel preparation systems; addition of the DCS
. - control system, furnace ports and access doors; changes to the coal dust collectors; and
L instrumentation.

WBS 2.3, Construction - Construction costs increased by $833.5K due to additional
manhours required for delays in the project schedule, and to account for the increased
scope of work resulting from revisions in WBS 120 (Engineering) and WBS 2.2
(Procurement and Fabrication). Costs decreases for LNS Bumer construction occurred
as completion was deferred until BP #2. Purchased power and opportunity costs
increased resulting from the actual and anticipated outages of Unit #4 at Marion and the
delays in completing BP #1. '

WBS 2.4, Reporting - Overall costs have increased by $25.8K because the level of
effort required to meet the DOE reporting requirements was higher than originally
budgeted. Some partially offsetting cost reductions were made due to the Project slow
down and the subsequent delay in construction activities. The bulk of the Phase 2
reporting was deferred until BP #2.

= WBS 2.5, Startup - Costs have increased by $72.3K to account for start up
o activities of the Baseline Testing (WBS 3.5). :
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WBS 2.6, Engineering Support - This is an additional WBS item set up for
engineering field support during construction in BP #2.

.

4.4 Phase 3 - Operation and Disposition

WBS 3.1, Management - Overall costs have decreased by $30.5K to account for
slow down and delays in the approved project activities.

WBS 3.2, Demonstration Test - Costs have decreased by $33.6K as activities were
deferred until BP #2.

WBS 3.3, Return to Service - There were no planned costs in BP #1.

WBS 3.4, Reporting - Costs have decreased by $12.8K due to an underrun in

. completing the Baseline Test Report.

WBS 3.5, Baseline Test - Costs have decreased by $359.2K for this testing. This
will be offset in the subsequent months by $196.5K for costs incorrectly coded to other

WBS codes. The overall decrease will therefore be adjusted to $162.6K.

WBS 3.6, Boiler Maintenance - These costs have increased by $3.9K to account for -
an increase in plant maintenance prior to the Baseline testing.



| " CDOE10104NIssueB.

Page 25
) June 1990 Estimate July 1891 Eslimate EAC Change
\ WS | Description BP1 | BP2 | EAC BP 1 aP2z EAC_| 69010791
0.1 |Management 532.0 00] 5920 704.5 00] 7045 125
02 |Engineering 638.5 oo| 6385 496.4 00| 496.4 “142.1
. 0.3 |Reporting _ 0.0 0.0 0.0 204.9] 00l 2049 204.9
i Preaward Total 1,230.5] 0.0] 12305] 1,405.8] 0.0] 1,405.3 175.3
1.1 |Management 4109 20] 4128] 6182 00 6182
1.2 |Engincering 1,270.9 e08] 13317 20548 149] 20697
.- 1.3 |Permiiting 8.7 0o] - 87 15.2 0.0 15.2
L © |1.4 |Repoing 742 7.7 81.9 2755 o0l a755
L Phase 1 Total 1,7647] 705 1,8352] 29637 149] 29786
21 FManagomem 259 2150 5409 2110 2382 5032
22 [Procuromentfabrication | 29147 3469| 3ze1e| 33021] 9381 42382
23 |construction 14473 6958 21432| 22808 31451] 54259
2.4 |{Reporing 524 276 80.0 78.2 185.3| 263.5
: 25 |Startup oo] 2339 2339 mar 896.3| 7686
o 2.6 _]Engineering Support 0.0 0.0 0.0 ool 2127 2127
Phase 2 Total 47403] 15193] 62596] 6004.4] 541370 11,4181
31 |Management 711] 5051] 5762 406f 10253] 10659
. 32 |Demonsiration Test 234.3| 20446 22789 200.7] 45935 47942
33 |Restoration 00| 16688} 16688 00| 22005 22095 540.7
] 34 |Reporting 200 208 2508 72| 841 m.sl 3975
35 |Baseline Test &3 00 8331 4738 240 4979 -335.2
3.6 |Boer Maintenance 00l 4746 4748 asl 11385 11424 667.8
Phase 3 Total 1,158.5! 29| 60024 7263] 9531.9] 10358.2 4,275.8
Total Project 8,894.0] 6513.7] 15407.7] 11,100.2] 15,060.5] 26,160.7 10,753.0}
- Estimates Expressed in Thousands of Doltars

Table 1 Project Estimate at Completion
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5.0 Plans for Budget Period #2

Start of BP #2 was delayed from February 1991 to October 1991 through three
extensions. The first extension delayed the start to February 1, 1991, the second

cxtens:on to Ju1y 1, 199 Wﬂmmwﬁmm%mpmmfi-

+tha

Schcdulc BP #2 was rcwsed to increase the startup penod to threc months and
demonstration to ten months.

Presented below are the planned activities for each Phase 2 and 3 task identified for
BP #2,

5.1 Phase 2 - Construction and Startup

WBS 2.1, Management - This activity will continue from BP #1, and includes
monitoring and control of project costs and schedule, update of project plans for Phases 2
and 3, and holding technical and progress reviews as required. This activity will be
completed by February 29, 1992,

WBS 2.2, Procurement and Fabrication - A majority of the procurement and
fabrication was completed in BP #1. However, certain key components such as the LNS
Burner fabrication and selection and procurement of the burner refractory will be carried
out in the first 2 months of BP #2. Other procurement will be completed in support of
the construction schedule and field installation.

WBS 2.3, Construction - Site construction will recommence with full mobilization
of Bechtel and Riley Stoker field forces on November 1, 1991. A one month delay is
anticipated in the release of final LNS Burner fabrication drawings and delivery of the
LNS Bumers to site, which will extend the retrofit construction into February 1992. The
major areas of the plant retrofit installation to be completed include the LNS Burner,
boiler pressure part modifications, boiler repairs and maintenance, final ductwork,
electrical equipment and wiring, DCS control system and wiling, and local
instrumentation. Construction will be completed by February 29, 1992.

WBS 2.4, Reporting - Phase 2 reporting will continue into BP #2 until the
completion of Startup on April 30, 1992. All DOE reports will be issued as required by
the Cooperative Agreement.

WBS 2.5, Startup - Startup will commence February 1, 1992 and be completed by
April 30, 1992. This activity includes checkout of the retrofitted Host Unit, preparation
of O&M manuals, cold system tests, training of plant personnel, and preparation and
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testing of all systems prior to demonstration testing (WBS 3.2). The schedule has been
extended by one month based on a better understanding of startup and shakedown
requirements.

WBS 2.6, Engineering Support - This is an additional activity to account for

engineering support of the field during transfer from construction into startup and during

the startup.

5.2 Phase 3 - Operation and Disposition

WBS 3.1, Management - This activity will continue throughout BP #2 until
completion of the project on July 31, 1993. Ongoing work will be monitored against the
revised project budget and schedule. Two Progress Review meetings will be held in June
1992 and December 1992, respectively.

WBS 3.2, Demonstration Testing - Demonstration testing will commence on May
1, 1992 and continue for ten months until February 28, 1993. The schedule has been
extended to 10 months based on experience gained at the LNS Burner Heavy Oil
Recovery Demonstration Project at Cold Lake, Alberta.

WBS 3.3, Return to Service - The identification and implementation of a plan to

- return the Host Unit to service, based on a prior SIPC agreement on scope of work and a
not to exceed price will be carried out after completion of demonstration testing, through
the March 1 to July 1, 1993 time period.

WBS 3.4, Reporting - The reporting for Phase 3 will commence May 1, 1992 and
be completed by July 31, 1993. In addition to DOE reporting requirements, the activity
includes issue of the Final Project deliverables.

WBS 3.5, Baseline Test - This task was completed October, 1990 during BP #1.

WBS 3.6, Boiler Maintenance - This WBS activity has been added to capture the
ongoing plant maintenance required during demonstration testing plus identify the plant
preventative maintenance carried out in support of reasonable baseload availability for
the Host unit. Preventative maintenance will be carried out in parallel with boiler retrofit
modifications in the January to April 1992 time frame. Operational maintenance will be
performed during the demonstration test period, May 1992 to February 1993.
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List of Equipment and Material Specification

19630-A-003 Fuel Preparation Building Doors
19630-A-003A | Fuel preparation Building Doors
19630-A-151 Roof Personnel Hatch

19630-A-154 Aluminum Louvers _
19630-E-003 Dry Type Distribution Power Center
19630-E-004 480 Volt Load Center Breaker
19630-E-005 480 Volt Bus Duct

19630-E-006 Electrical Bulk Commodities
19630-E-007 480 V MCC Bus Tie Breaker
19630-E-008 Electrical Grounding Materials
19630-E-009 Stack Platform Lighting Material
19630-J-003 Stack Monitoring Platform
-19630-J-004 Silo Level Indicators and Switches
19630-J-005 Weld Pad Thermocouples

19630-3-007 Tanks for Instrument Calibration
19630-J-009 Instruments

19630-M-002 Bucket Elevator, Loading Hopper, Screw Conveyor
19630-M-004 Silo Dust Collector

19630-M-005 Martin Rig Blaster Air Cannon System
19630-M-010 Roof Ventilator Fans

19630-M-012 Elevator Hopper Winch

List of Technical Specifications

19630-A-042 #Preformed Metal Siding

19630-A-051 #Single Ply Roofing

19630-C-010 #Reinforced Concrete Work

19630-C-011 Structural and Misc. Steel

19630-C-012 Limestone and Fuel Additive Silos
19630-C-1000 #Subsurface Investigation & Lab. Testing
19630-E-001 Motor Control Center

19630-E-002 2.4kV Metal Clag Switchgear
19630-J-001 Continuous Emissions Monitoring System
19630-J-003 Stack Monitoring Platform

19630-J-006 Bucket Elevator Control panel
19630-M-002 Bucket Elevator

19630-TSC-001 #Environmental Monitoring Program
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19630-TSC-002 #Instrument Calibration, Testing & Maint.
19630-TSC-003 #Boiler Materials for Monitoring Inspection
19630-TSC-003A | #Boiler Tube Materials Monitoring Inspect.
19630-TSC-004 #Electrostatic precipitator Materials Monitoring Sys.
19630-TSC-005 #Engineering/Technical/Craft personnel, Etc.

#Used m uevelopﬁmmmmmmpzckag&forowﬂ&een&aeter—&eﬁaer

Construcnon.

List of Balance of Plant Drawings

19630-C-012 Bucket Elevator Support Tower Plan, Sec. & Details
19630-C-013 Bucket Elevator and Inlet Loading Hopper Found.
19630-C-014 Structural Steel Framing partial plans
19630-C-015 Structural Steel Framing partial Plans
19630-C-016 Supplemental Steel Framing plan Views
19630-C-017 Supplemental Steel Framing Sections and Details
19630-C-018 Supplemental Steel Framing Sections and Details
19630-E-001 Motor Contro! Center Frame Spec.
19630-E-002 Modification Drawing Grounding Plan E1. 517'0
19630-E-003 Modification Dwg. Plan El. 526'0" Cable Tray
19630-E-004 Modification Drawing 480V One-Line Diagram Unit 1
19630-E-005 Modification Drawing Main One-Line Diagram
19630-E-010 Cable Tray layout Turbine Floor El. 540°’-0" Unit 1
19630-E-020 lighting General Notes and Details Unit 1
19630-E-021 Lighting Layout Fuel Prep Bldg. Unit 1
19630-E-022 Lighting layout Fuel Prep Bidg. Unit 1
19630-POA-001 Ground Floor Plan @ El. 517'0", F.P. @ EL 526'0"
19630-POA-002 Turbine Floor Plan El. 540'-0"
19630-POA-003 Feeder Floor Plan @ El. 550'-0" @ EL 555'-4"
19630-POA-004 Floor Plan @ 568'-0"
19630-POA-005 Partial plans El. 568'-5 3/4". 599'-5 13/16"
19630-POA-006 Fuel preparation Building Section B-B
19630-POA-007 Fuel preparation Building Section C-C
19630-POA-008 Fuel preparation Building Section D-D
19630-SK-E-011 Scope of Work Single Line
19630-SK-M-001 Ground Floor Plan @ Elv. 517'0" Fl Plan @ Elv. 526'0"
19630-SK-M-002 } Turbine Floor Plan @ Elv. 540'-0" Unit 1
19630-SK-M-003 | Feeder Floor Plan @ Elv. 550'-0" & Elv. 555'4" Unit 1
19630-SK-M-006 | Fuel Preparation Building Section B-B
19630-SK-M-007 Fuel Preparation Building Section C-C

1 19630-SK-M-008 Fuel preparation Building Section D-D
19630-SKC-001 Limestone Silo
19630-SKC-002 Fuel Additive Silo
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19630-M74-BA01 | Demonstration Program Test Data Acquisition
Measurements

19630-M74-BA02 | Demonstration Program Test Data Acquisition

‘ Measurements
19630-SK-M-001 Ground Floor Plans at EL. 517-0
19630-SK-M-002 Turbine Floor Plan EL-540'-0
19630-SK-M-005—| Partial Plans EL. 5863 5/16, & Section A-A.
19630-A-001 Architectural Floor Plans El. 517'-0", EL. 550'-0"
19630-A-002 Architectural Roof Plan, Door Schedule & Spcc
19630-A-003 Architectural Elevations
19630-A-004 Architectural Elevations
19630-A-005 Architectural Details and Sections
19630-C-001 Structural Steel Framing Plan El. 576'-49/16"
19630-C-002 Structural Steel Framing Plan El. 535'-9", Etc.
19630-C-003 Structural Steel Framing Els. @ Col. Lines 3 & 4
19630-C-004 Struct. Steel Framing Els. @ Col. Lines H1 & H2
19630-C-005 Structural Steel Framing Elevs. At Col. Lines J1 & J2
19630-C-009 Misc. Steel Platforms and Details
19630-C-010 Fuel Preparation Building Reinforced Concrete Plan
19630-C-011 Continuous Emissions Monitoring System
List of Piping Drawings
90528-7-1882-10 Coal Piping/Looking South
90528-7-1882-11 Coal Piping/Looking West
90528-7-1882-20 Coal Piping/Splitter-Burner
90528-7-1882-21 Coal Piping/Splitter-Burner
90528-7-1882-22 Coal Piping/Splitter-Burner
90528-7-1882-23 - | Coal Piping/Splitter-Burner
90528-7-1882-24 Coal Piping/Splitter-Burner

00528-7-1882-25

Coal Piping/Splitter-Burner

90528-7-1882-31

Coal Pipe - 75°Elbow

90528-7-1882-30

Coal Pipe - 90°Elbow

90528-7-1882-40

Coal Piping/Splitter-Burner

90528-7-1882-41 Coal Piping/Splitter-Burner
90528-7-1885-10 Seal Air System/Plan View
090528-7-1885-11 Seal Air System/Looking South
90528-7-1885-12 Seal Air System/Looking West
90528-7-1885-15 Seal Air Piping
90528-7-2361-10 Primary Air System
90528-7-2361-11 Primary Air System
90528-7-2361-12 Primary Air System
90528-7-2365-20 Coal Transport/Tempering Air

90528-7-2365-21

Coal Transport/Tempering Air




CDOE10103N Issue B

Page A-4
90528-7-2365-22 Coal Transport/Tempering Air
90528-7-2371-10 Qverfire Air Duct '
90528-7-2371-11 Qverfire Air Duct
90528-7-2371-12 Overfire Air Duct
90528-7-2371-20 *Air Duct/LNS
50528-7-2371-25 *Air Duct/LNS
90528=-7-23H-26 A Duet/ENS
90528-7-2371-30 *Air Duct
90528-7-2371-35 *Air Duct
90528-7-2371-36 *Air Duct
90528-7-2371-37 | *Air Duct

90528-7-4035-10

Fuel Arrgmt./Feed Sys. Piping

90528-7-4035-11

Fuel Arrgmt./Feed Sys. Piping

90528-8-3451-10

Spring Hanger/LNS Burner

* Abbreviated title to make non-proprietary

List of Proprietary LNS Burner Drawings

90528-7-9000-10 LNS Burner Arrgmt.
90528-7-9000-20 Burner Injector Ass'y
90528-7-9000-21 LNS Bumner Barrel
90528-7-9000-22 LNS/Barrel Plenum Section
90528-7-9000-23 Burner Perspective
90528-7-9000-24 LNS Burner

Boiler and Slag Screen Drawings

G-333 Water Wall Tubes
90528-5-0900-20 Overfire Air Openings
90528-5-0900-40 Slag Screen
90528-5-0900-41 Slag Screen
90528-5-0900-42 Slag Screen Tube List
90528-5-0900-90 Slag Screen/Bottom Cyclone
90528-5-0900-91 Slag Screen/Bottom Cyclone
90528-5-0900-92 Slag Screen/Bottom Cyclone
List of Vendor Drawings

90528-7-9000-90 Ignitor Layout

L-D8670 S-E-Co. Type VB Coal Valve
D27275 Hopper-Trans.

D27010 Schematic Diagram

D27011 Feeder Connection

D27012 Feeder Power Cabinet
D27013 -1 Additive Feeder Schematic
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D27013 -2 Additve Feeder Schematic

D27014 -1 Additive Feeder Schematic

D27014 -2 Additive Feeder Schematic

D27014 -3 Additive Feeder Schematic

D27015 -1 Limestone Feeder Schematic

D27015=2 Limestone Feeder Schematic

D27016-1 Limestone Feeder Schematic
. D27016 -2 Limestone Feeder Schematic

D27016 -3 Limestone Feeder Schematic

D27024 Additive Feeder

D27025 Limestone Feeder

D27026 Transfer Feeder

D27027 Feeder Amrangement

D27378 Feeder Connection

D27377 Feeder Connection

D27377 Feeder Connection

D27376 Feeder Connection

D27376 Feeder Connection

D24182 Coal Feeder Conversion

C19957 Airlock

C17154 Control Cabinet - NEMA 4

List of Instrumehtation and Control Drawings

90528-4-4913-01 Instrument Data Sheets
90528-4-4913-02 Instrument Data Sheets
90528-4-4913-03 Instrument Data Sheets
90528-4-4913-04 Instrument Data Sheets |
90528-4-4913-05 Instrament Data Sheets
90528-4-4913-06 Instrument Data Sheets
90528-4-4913-07 Instrument Data Sheets
90528-4-4913-08 Instrument Data Sheets
'90528-4-4913-09 Instrument Data Sheets
90528-7-4900-10 Process Flow Control
90528-7-4900-20 Drawing Index
90528-7-4900-21 Process Symbols
90528-7-4900-22 Control Symbols
90528-7-4900-23 P & ID's/Air & Gas
90528-7-4900-24 P & ID's/Fuel Qil
90528-7-4900-25 P & ID's/Boiler Water
90528-7-4900-26 LNSB
90528-7-4900-27 Stack Instrumentation
90528-7-4908-01 Logic Diagrams

90528-7-4508-02

Logic Diagrams
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90528-7-4950-01 Graphic Display
90528-7-4950-02 Graphic Display
90528-7-4950-03 Graphic Display
90528-7-4950-04 Graphic Display
90528-7-4950-05 Graphic Display
90528-7-4950-06 Graphic Display
90528-7-4950-07{ Graphic Display

90528-7-4950-08

Graphic Diaplay
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L July 24,1991

Dr. Gerard Elia

PETC Technical Project Manager
0 U.S. Department of Energy
= Mail Stop 920-L

Building 120, Cochran Mill Road
1 Bruceton, PA :
' 15236 USA

Dear Dr. Elia:
ubject: lon rofit Proj

The information below is provided as a supplement to the Continuation
Application and Additional Funding Requirement for Budget Period II
- dated July 24, 1991. As we have discussed we want your office to have the
L benefit of our assessment of the technology as you determine your
response fo our Application for Continuance.

Factors influencing the prudency of continuing with the Project include:

1. We expected that a new partner would be participating with
Ry TransAlta in the Cyclone Retrofit Project and future LNS Burner
| developments. Despite significant efforts in this regard during the
past year, we have been unable to attract a partner.

2. Costs for the Cyclone Retrofit Project doubled from an EAC of
$13.6 million to our current EAC of $26.2 million.

3. Completion of the Project has been delayed two years from.
August 1991 to July 1993. This delay will reduce the market
potential as the technology will not be demonstrated within the
time frame that utility companies will be making compliance
commitments under the Clean Air Act.

4, The cost differential between the LNS Burner and competing
technologies has narrowed significantly as LNS Burner costs have
risen and costs for competing technologies have gone down.




July 24, 1991
Page 2 :
Dr. Gerard Elia -

In addition, compliance options such as coal switching or blending
appear for many utilities to be 2a more economic and preferred

alternative than originally contemplated.

5. Our current evaluation of the potential market for the LNS Burner
is much smaller than previously estimated and even this reduced
market is uncertam

6. Demonstration testing of the LNS Burner Heavy Oil Recovery
Project (HOR) at Cold Lake, Alberta, Canada is approximately one
year late. This has delayed the availability of information
necessary to finalize the design of the LNS Burner for the Cyclone
Retrofit Project, all of which have increased costs and delayed
commercialization.

Preliminary analysis of data from the HOR Project have not
i provided conclusive results supporting the basic theory of the
technology.

i 7. A much larger demonstration project (say 200 - 500 MW) is still

i required before the technology would be commercial. Based on the
above items, the cost of this larger demonstration would be higher
than previously estimated and it would be more difficult to raise
the necessary funds. The uncertainty of completing a larger
demonstration further exacerbates the problem of having the
technology commercially available in time to meet utility
compliance needs under the Clean Air Act.

8. Successfully completing the Cyclone Retrofit Project would provide
better information and additional time so as to attract a partner.
This would maintain the potential to commercialize the LNS
Burner.

We would appreciate any additional information you can provide to assist
our assessment of the LNS Burner technology and, specifically, our
Cyclone Retrofit Project.

Yours very truly,

A.C. Moon
Program Manager
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Department of Energy

Pittsburgh Energy Technology Center
P.0O. Box 10940
Pittsburgh, Pennsylvania 15236-0940

pG 20 1991

o Alan C. Moon

Program Manager
i TransAlta Technologies, Inc.
o 110 12th Avenue S. W.
Box 1900
Calgary, Alberta T2P 2Ml1
Canada :

Dear Alan:

This letter formalizes our discussions in response to your Continuation
Application for the TransAlta LNS Burner Clean Coal Project.

DOE will be pleased to process the Continuation Application for transition into

- Budget Period 2. However, final approval for the transition is contingent upon
L the following:

- First, DOE requires TransAlta’s financial commitment to complete the project.

T Regarding the project cost growth, DOE is limited to funding an additional 25%
over its original share. TransAlta must speak to the remaining funds necessary
to continue the project via other funding partners.

Second, in light of the developments of the Pilot operation at Cold Lake, DOE
requires reportable results of the completed and near term planned work for the
technology. TransAlta can initiate this effort via discussions at PETC and/or
the upcoming site visit to Cold Lake and Calgary.

I will be happy to discuss this situation with you at any time.
Sincerely,

- ‘ -Gerard 6. Elia
Office of Clean Coal Technology
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September 10, 1991

Dr. Gerard Elia

PETC MS 902-L

U.S. Department of Energy/PETC
Pittsburgh Energy Technology Center
Building 120, Cochran Mill Road

P.O. Box 10940

Pittsburgh, PA 15236-0940

USA

Dear Dr. Elia;

Subject: Cooperative Agreement No. DE-FC22-90PC89661 between
TransAlta Technologies, Inc. ("TransAita™) and the U.S.

Department of Energy ("DOE")

This letter is in response to your letter dated August 20, 1991 and
subsequent discussions during your site visit to Cold Lake and Calgary.
You. advised TransAlta that DOE funding of the increased cost of the
Cyclone Boiler Retrofit Project is limited to a maximum of 25% above DOE's
original share. You also indicated that DOE approval of TransAlta's
continuation application was contingent upon the following:

1. A financial commitment from TransAlta to complete the Project,
which commitment must cover fundlng for the increased costs of the
Project.

2. The submission by TransAlta to DOE of successful results of the low
NOx/SOx Burner - Coal App11cat10n Pilot ("LNS-CAP") Project at
Cold Lake, Alberta. -

The cost estimate for the Cyclone Boiler Retrofit Project has
increased from $15.3M U.S. to $26.2M. You have indicated that additional
funding from the DOE is limited to $1.7M of the $10.9M cost increase.
TransAlta would not be able to obtain the additional $9.2M of funding as
required under the first condition shown above.

With respect to the second condition, the basic design of the LNS
‘Burner for the LNS-CAP Project is similar to the LNS Burner to be installed
“as part of the Cyclone Boiler Retrofit Project. The LNS-CAP Project began -
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demonstration testing approximately one year ago. Over the past year, a
number of technical and operating problems have been encountered. These
problems delayed the LNS-CAP Project by approximately one year. The
Project is now coming to a close and the performance of the technology has
not, yet been confirmed in that we have not been able to find sulfur in the
slag, and we have not been able to close the sulfur balance.

A,s a resuu, OWW

, the technology at our LNS-CAP Pro_]ect has not been conﬁrmed we must
terminate the Cyclone Boiler Retrofit Project at the end of Budget Period 1
(September 30, 1991).

TransAlta is proceeding with the activities necessary to return the

host unit to normal operating status. Site work will commence October 1,
1991.

If you require additional information, please contact me at
(403)267-7312 or Bryan Simonson at (403)267-3654.

Yours very truly,

A.C. Moon
Program Manager
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NEWS MEDIA CONTACT: _ FOR IMMEDIATE RELEASE
Carole Beeman, 202/585-3810 September 17, 1991

DOE ANROUNCES HALT 7O ACTIVITY AT TRANSALTA CLEAN COAL PROJECT;
CITES LARGE COST GRONTH AND DISAPPDINTIHG TEST RUN DATA
Major cost increases and mixed results from ongoing pilot tests have led
‘10 the ternﬁnat1un of a Clean Coal Technology project spensored by TransAIta
Technolog-:es, Inc., of Calgary, Alberta, Canada.
_ The project -- selected in 1988 in the sacond round of C1aan_CnaJ
competition held under é previous administratioﬁ -- was halfway through
construction when TransAlta decided not to continue the demonstration effort.
The project would have demonstrated an- innavative coal burner on 2 boiler at

the Southern I114nois Power Cooperative’s generating station near Marion, IL.

The TransAlta burner, called “}owNOxSOx” (ENS), was designed to reduce both
;qunr and nitfugen oxide emissions within the combustion chambar, avoiding
the need for add—ng pellution control equipment.

Thé Energy Departmgnt's agresment with TransAlta, signed in June 1990,

called for the replacement of two cyclone burners on a 33.megawatt boiler with

the LNS burners. Tha Ensrgy Department agreed to pay $6.8 mi1lion of the
project’s total $15.3 million cost.

. {MORE)
R-91-195

N U DepatmersofEnergy @ Officenfthe Pross Secratary ® Vaskingron DC 21585 M
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Following completfon of the project’s initial phase, the.project ran
i re

$0t0-cost incransas of more than 70%, raising the total project cost to $26.2
million,. By law, the Engrgy Department can add a maxicum of 25% of its

e N

original Contribution 1o cach project, or in this case, $1.7 willion, which
would have brought the total DOF contribution to $8.5 million., TransAlta an
its project partnars wers unable to raisa the remaining Tunds. :

The cost {ncreases were due mainly to delays in engineering and

S -construction and other schedule problems. The pilot-scaie tests of tha INS
burner, underway on a plast (1/4 the scaie of the planned Clean Lozl project)
in Cold Lake, Alherta, have experienced both technical and scheduling
problems. These tests are part of a privately-funded heavy oil recovery
project alse sponsoved by TransAlta. Test results so far have been
:Egmj;sgmt and unable to satisfactorily verify the sxpected performance of

urnar. ‘

~ To date, approximately $11.1 miilion had been spent on the project. Of
this_tot'l. the Energy Department had provided about $4 million.

Remaining funds set aside for the TransAlta project ($2.8 million) will
now be avatlable for the Clean Coal Technology Program’s resarve fund.

<DOE-
R-93-1%%









