Bryan W. Shaw, Ph.D., P.E., Chatriman
Toby Baker, Commisstoner

Zak Covar, Commissioner

Richard A, Hyde, P.E., Executive Director

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

Protecting Texas by Reducing and Preventing Pollution

January 8, 2015

Mr, Mark Heffaran

Senior Manager

Ryan, LLC

One PPG Place

Suite 2810

Pittsburgh, Pennsylvania 15222

Re:  Notice of Negative Use Determination
Panda Sherman Power, LLC
Panda Sherman Power Plant
510 Progress Drive
Sherman (Grayson County)
Regulated Entity Number: RN105672687
Customer Reference Number: CN6034378098
Application Number: 17852
Tracking Number; PSP-2014~1

Dear Mr, Hefferan:

This letter responds to Panda Sherman Power, L1C's Application for Use Determination, recetved
February 3, 2014, pursuant to the Texas Commission on Environmental Quality's (TCEQ) Tax
Relief for Pollution Control Property Program for the Panda Sherman Power Plant,

The TCEQ has completed the review for application #17852 and has issued a Negative Use
Determination for the property in accordance with Title 30 Texas Administrative Code (TAC) §17.4.
The justification for the negative use determination is provided below.

The executive director has completed the review for application #17852 and the associated notice
of deficiency (NOD) responses and has issued a Negative Use Determination for the property in
accordance with Title 30 Texas Administrative Code (TAC) Chapter 17. Applications for property
that is enly partly used for pollution control ave required to use the Cost Analysis Procedure (CAP),
located in 30 TAC §17.17(¢)(1), to caleulate the appropriate partial use determination, The Negative
Use Determination is issued because the outeome of the CAP calculation was a negative number.
Under go TAC §17.17(d), if the CAP produces a negative number or a zero, the property is not
eligible for a positive use determination.

Please be advised that a Negative Use Determination may be appealed. The appeal must be filed with
the TCEQ Chief Clexk within 20 days after the receipt of this letter in accordance with 30 TAC §17.25.
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SENT VIA CERTIFIED MAIL #717910001645926454820
RETURN RECEIPT REQUESTED

January 2, 2015

Ronald Hatlett

TCEQ Tax Relief for Pollution Control Property Program
MC 110 '
P.O. Box 13087

Austin, Texas 78711-3087

Dear Mr. Hatlett,

Please find the enclosed information requested by the Executive Director of the Texas
Commission on Environmental Quality (TCEQ) in the Notice of Deficiency dated October 8,
2014. The applicant, Panda Sherman Power, LLC (the “Applicant”), believes it has already met
the statutory requitements of Section 11.31 of the Texas property Tax Code, specifically
Subsections (¢} and (m), and should receive a use determination. However, in order to facilitate
the procedures being followed by the Executive Director, the Applicant is complying with the
requests of the BExecutive director as provided to the Applicant in the Notice of Technical
Deficiency dated October 8, 2014, a copy of which is altached hereto ag Exhibit A, In
accordance with Subsections (d), (k) and(m} of Section 11,31 of the Tax Code, the Applicant
requests the Executive Director timely provide a Use Determination for Application No, 17852,

Please call me at 972.934,0022 if you have any questions,
Sincerely,

Mark Hefferan
Taxpayer’s Representative

Enclosures

et s ———t



// 7852 Revrsion 3

Texas Commission on Environmental Quality

Use Determination for Pollution Control Property
Application

A person seeking a use determination must complete this application form, For assistance in
completing the application form please refer to the Instructions for Use Determination for
Pollution Control Property Application Form TCEQ-00611, as well as the rules governing the
Tax Relief Program in litle 30 Texag Administrative Code Chapter 17 (30 TAC 17). Information
relating to completing this application form is also available in the TCEQ regulatory guidance
document, Property-Tax Exemptions for Pollution Control Property, RG-461. For additional
agsistance, please call the Tax Relief Program at 512-239-4900.,

You must supply information for cach field of this application form unless
otherwise noted.

Section 1. Property/Equipment Owner Information
Company Name of Owner: Panda Sherman Power, LLC

Mailing Address: 4100 Spring Valley, Suite 1001

City, State, Zip: Dallas, TX 75244

Customer Number (CN): CN603437898

Regulated Entity Number (RN):RN105672687

Is this property/equipment owned by the CN listed in Question 4? Yes X No [}
If the answer is No,’ please explain:

[ S 5 Y .

7. 1s this property/equipment subject to any lease or leage-to~own agreement? Yes [_] No
Ifthe answer is ‘Yes,’ please explain:

8. Is this property/equipment operated by the RN listed in Question 57 Yes No []

Ifthe answer {s ‘No, please explain:

Section 2. Physical Location of Property/Equipment

1, Name of Facility or Unit where the ploperty/ equipment is physically located Panda
Sherman Power , LLC

Type of Mfg. Process or Service: Combined Cycle Power Generation Plant
Street Address: 510 Progress Drive

City, State, Zip: Sherman, TX 75002

County: Grayson '

VRPN L

Appraisal District Account Number(g): RE 125320, PP 320447

Use Determination for Pollution Control Property Application—Form TCEQ-00611
May 2012 Page1oly



Section 3. Name of Property/Equipment Operator (If
different from Owner)

1, Company Name: N/A

2. Mailing Address; N/A

3, City, State, Zip: N/A

4, Customer Number (CN): N/A

5. Regulated Entity Number (RN):N/A

Section 4. Contact Name

Company Name: Ryan, LLC

First Name of Contacl: Mark

Last Name of Contact: Hefferan

Salutation: Mr, [X] Mrs, (] Ms. [] Dr. [] Other:

Title: Senior Manager

Mailing Address: One PPG Place Suite 2810

City, State, Zip: Pittsburgh, PA 15222

Phone Number/Fax Number: 412.535.4400 / 412.535.4403
Email Address: mark.hefferan@ryan.com

A

o 3

10, Tracking Number {optional): PSP-2014-1

Section 5. General Information
1. What is the type of ownership of this facility?

Corporation [] , Limited Partner [] Other:

Sole Proprietor [ Limited Liability Corporation

Partnership [ Utility [7]

2, Size of Company: Number of Employees

110 99 500 to 999 [] 2,000 to0 4,999 []
100 t0 499 ] 1,000 10 1,099 [ " [,0000r more

3. Business Deseription: (Briefly describe the type of business or activity at the facility)

Combined Cycle Power Generation

4, Providethe North American Industry Classification System (NAICS) six-digit code for this
facility. 221122 - Electric Power Generation, fossil fuel

Seaction 6. Property/Equipment Description, Applicable
Rule, and Environmental Benefit

For each piece, or each category, of pollution control property/equipment for which a use
determination is being sought, answer the following questions,

Attach additional response sheets to the application for each piece of integrated pollution

control property/equipment if a use determination is being sought for more than one (1) piece.

Use Determination for Pollution Control Property Application—Form TCEQ-00611
May 2012 Page 2 of 7



General Information

L.
2,

Name the property/equipment: Heat Recovery Steam Generator (HRSG)
Is the property/equipment used 100% as pollution control equipment? Yes [[] No X

If the answer is ‘Yes, explain how it was determined that the equipment s used 100% for
pollution control:

Does the property/equipment generate a Marketable Produet? Yes [X] No []

If the answer is Yes,' describe the marketable product: Electricily

What is the appropriate Tier I Table or Expedited Review List number? Expedited List B-8
Is the property/equipment integrated pollution control equipment? Yes No []

Ifthe answer is ‘No,’ separate applications must be filed for each piece of
property/equipment.

List applieable permit number(s) for the property/equipment: Title V Operating Permit
3545

Incremental Cost Difference

7.

8.
9.

10

Is the Tier I Table percentage based on the incremental cost difference? Yes {T] No
Ifthe answer is ‘Yes, answer the following questions:

What is the cost of the new piece of property/equipment?

What is the cost of the comparable property/equipment?

How was the value of the comparable property/equipment caleulated?

Property/Equipment Description
Describe the property/equipment, (What is it? Where is it? How is it used?) Panda Sherman

Power Is located in Grayson County Sherman, Texas and is currently under construction
with a target completion date of August 1, 2014. It is a natural gas-fired combined cycle
power generation facility consisting of two gas-fired combustion turbines and one stean
turbine, The heat recovery steam generator (HRSG) Is a deviee used to recover heat from the
exhaust of combustion turbines to generate steam for producing electricity in a steam
turbine. It is a very large piece of equipment located at the exhaust end of the combustion
turbine, Tt consists of large rectangular duct work filled with boiler tubes and piping that
coverts water into steam. Large barrel shaped drums sit on top of the HRSG to separate
steam from the boiling water. A stack located at the end of the HRSG exhausts products of
combustion and regulated emissions covered under the alr permit. The combustion turbine
exhaust gas enters the HRSG at approximately 1100 Fand exits the stack at 171 F recovering
useful heat energy that would otherwise be lost in the atmosphere, Supplementary fired duct
burners enable the HRSG-to produce more steam for making electricity when the electric
grid needs it the most, Nitrogen oxides (NOx) from the combustion turbines and duct
burners are reduced from 28 ppm to 2 ppm by the use of Selective catalytic reduction (SCR}.
(SCR was submnitted under a separate application). The components of the HRSG are listed
below in order from the front to the back of the HRSG; Inlet Transition Duct, HP
Superheater #2, HP Reheater #2, Duct Burner, HP Superheater #1, HP Reheater #1, HP
Evaporator #2, SCR and associated ductwork ammonia injection grid, piping, controls, and

Use Determination for Pollution Control Property Application—Form TCEQ-00611
March 2012 Page 3 of 7



tanks., HP Evaporator #1, IP Superheater, LP Superheater, [P Evaporator, HP Economizer
#2, IP Economizer, HP Economizer 1, LP Evaporator, Feadwater Preheater, Exhaust Stack,

Applicable Rule

11. What adopted environmentat rule or regulation is heing met by the construction or
installation of the property/equipment? The cltation must be to the subsection level, Under
40 Code of Federal Regulations (CFR) Part 60 Subpart KKKK - Standards of Performance
for Stationary Combustion Turbines - 40 CFR §60.4335(b) - demonstrate compliance with
the NOx emission standard of 15 ppm at 15% O2 ot 0.43 Ib/MWh, Controls were also
required to meet the permit emission limit of 2.0 ppmv NOx at 15% 0z, This permit
emission limit was required as Best Available Control Technology (BACT) under Prevention
of Significant Deterioration (PSD) review required per: 30 Texas Administrative Code (TAC)
Chapter 116, Subchapter B, Division 6 Prevention of Significant Deterioration Review
(§116.160(c)(1}(A)), and 40 CFR Part 52.21 Prevention of Significant Deterioration of Alr
Quality (§52.21(b)(12)).

Environmental Benefit

12, What is the anticipated environmental benefit related to the construction or installation of
the property/equipment? The HRSG acts as a fuel substitiute in a combined cycle plant. It
allows more electrical energy to be produced for a given heat input compared to a simple
cycle traditional steam boiler/turbine by capturing exhaust gases which would have been
emitted into the air at the site, The elimination of additional burning of hydrocarbon based
fuel resulty in a reduction of hazardous pollutants into the air, In addition, the fuel-firing
efficiency gained due to the installation of the HRSG results in a proportional decrease in the
generation and emission of greenhouse gases (GHG), a currently regulated air pollutant.

Section 7. Process Flow Diagram (Optional)

Attach documentation to the apphmtlon showing a Process Flow Dmglam for the
property/equipment,

Section 8. Partial-Use Percentage Calculation

This section must be completed for all Tier II applications, Attach documentation to the
application showing the calculations used io determive the partial-use percentage for the
property/equipment.

Section 9. Property Categories and Costs

List each piece of property/ equipment of integrated pollution control property/equipment for

which a use determmatlon is bemg sought.

SRR ] TeraTableNo | * oyl e Bollar
PropeltWE‘ ipment Name | or EgpedIted 'Peggg b “.'QE..SL@%‘;i 391:1?‘.1 )
* S RewewListNo, | B S
Land: _
Properly: Heat Recovery Stoam B-8 0%
Generator (HRSG)
Property:

Use Determination for Pollution Control Property AppHeation—Form TCEQ-00611
March 2012 _ Page 4 of 7




Property:

Property:

Property:

Total: | $o

Attach additional response sheets to the application if more than five (5) pieces of
property/equipment need to be listed,

NOTE: Separate applications must be filed for each piece of nonintegrated
pollution corntrol property/equipment.

Section 10. Type of Application and Fee
1. Type of Application being filed: Select only one.

Tier 1 - Fee: $150 [ ] Tier II — Fee: $1,000 [ Tier IIT - Fee: $2,500
2. Fee Payment Type: '
Check [X) Money Order [] Electronic Payment [_]

3. Payment Receipt Number:

4, Payment Amount : $2,500 (previously received by TCEQ)
5. Payer Name on Payment: Ryan, LLC

6. Total Amount of Payment: $2,500

NOTE: Enclose a check, money order to the TCEQ, or a copy of the ePay receipt
along with the application to cover the required fee.

In accordance with the TCEQ’s Delinquent Fee Protocol, the Tax Relief Program
will not consider applications administratively complete until all delinquent fees
the company owes to the TCEQ are paid,

Information regarding the TCE(Q's Delinquent Fee Protocol is available at:

hitp://www.tceq state.tx us/agency/delin/index.litml,

Use Determination for Pollution Control Property Application—Form TCEQ-00611
March 2012 Page 5 of 7




Section 11. Certification Statement
Must be signed by owner or designated representative,

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
propetly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true,
accurate, and complete, I further certify that the property/equipment listed in this application is
eligible for a tax exemption under Texas Tax Code, §11.31 given that:

+ the property/equipment is not solely used, constructed, acquired, or installed to
manufacture or produce a good or provide a service, including a good or service that
prevents, monitors, controls, or reduces air, water or land pollution,

*» the environmental benefit associated with the property/equipment is not wholly derived
from the use or characteristics of the goods or services produced by the property/equipment,

» the property/equipment Is whelly or partly used, constructed, acquired, or installed to meet
or exceed law, rule, regulation adopted by an-environmental protection agency of the United
States, Texas, or a political subdivision of Texas for the prevention, monitoring, control, or
reduction of air, water, or land pollution,

« the property/equipment is not used for residential purposes, or for recreational, park, or
scenic uses as defined by Texas Tax Code, §23.81,

» the property/equipment is not a motor vehicle, éxcept for a dedicated service mator vehicle
used solely for pollution control, and

» the property/equipment was not acquired, constructed, or installed hefore January 1, 1994,

I am aware there are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations,

Printed Name: Mark D. Hefferan Date; January 2, 2015
Signature: /( L/ic !7 Zﬁ%{%\ﬁé—"“x@:)
\

Title: Senior Manager, Property Tax

Company Name: Ryan, LLC

Under Texas Penal Code 37.10, if you make a false statement on this application, you could
receive a jail term of up to one year and a fine up to $2,000, or a prison term of two to 10 years
and a fine of up to $5,000.

Use Determination for Poltution Control Property Application—~Form TCEQ-00611
March 2012 _ Page 6 of 7



Application Submission

Send the completed application and the appropriate fee, along with a complete copy of the
completed application for the appraisal district, to:

U8, Mail Physical Address
Cashiers Office, MC 214 ' Cashier’s Office, MC 214
Tax Relief Program Building A

TCEQ TCEQ

PO Box 13088 , 12100 Park 35 Circle
Austin TX 78711-3088 Austin TX 78753

Use Determination for Pollution Control Property Application—Form TCEQ-00611
Mareh 2012 Page 77 of 7



Hefferan, Marlc

From: Ronald Hatlett <ronald.hatlett@tceq texas.gov>
Sent: Wednesday, November 26, 2014 11:10 AM

To: Mefieran, Mark

Subject: Re: Panda HRSG Question

Categories; [CRM] Regarding: TX_CPX_CMP_1301_1412_Molina
Mark,

The 30 day extension is granted, The new deadline is January 5, 2015, The cost analysis procedure needs to be
run as detailed in the letter. We do not believe that any costs related to additional equipment are appropriate.

Sent using OWA for iPad

From: Hefferan, Mark <Mark.Hefferan@ryan.com>
Sent: Monday, November 24, 2014 9:29:10 AM
To: Ronald Hatlett

Cc: Alyssa Aston

Subject: Panda HRSG Question

Ron,

Good morming. We continue io move forward on the data collection process for bath plants. Working with various
departments and personnsl we are attempting to specifically cost equipment and determine the specific applicable
operating costs. Finding the correct folks, data and fime has been challenging. We have bsgun pencliing |h these detalls
to properly address the issues, but | believe an accurate and vetted calculation will not likely be ready for a December g
revised application deadiine, especlally with the holiday, Would you please allow addltion time for proper completion? 30
days is what | think it will take.

Also, as we are working through the detailed plant costs, | have a question and may need a little clarity; It seems the
Issues that were noted asked that only speclific HRSG costs applled against power produced but it takes multiple “bolt on”
systems to produce that power in whole. Since the price of HRSG power Is used for HRSG Income, shouldn't we be able

to use the all the costs associated with the HRSG production of that power? My thought is that to maintaint a proper HRSG

exemption | would then simply allocate any resulting percentage exempt to the HRSG equipment based on overall or
combined HRSG power equipment cost?

| appreciéte your conslderation of this extenslon request and any thoughts on my question,

Thank you and have a great holiday,
Mark

Mark D. Hefferan, GMI
Director, Property Tax

Ryan

One PPG Place

Sulte 2810

Pittsburgh, Pennsylvania 16222

412,536,4400 Ext. 26-2423
412,635.4403 Facsimile
724.272.8864 Moblle

WWw. Cyan, com



Bryan W, Shaw, Ph.D,, P.E., Chairman QC'Y 1 & ?,D \E'i .
Toby Baker, Commissioner
Zak Covar, Commissioner

Richard A, Hyde, P.E,, Exeeutive Director

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY
Protacting Texqs by Reducing and Preventing Pollution

October 8, 2014

Mr. Mark Hefferan

Senior Manager

Ryan, LLC.

Onse PPG Place

Suite 2810

Pittsbirgh, Pennsylvania 15202

Re:  Notlee of Technical Deficiency
Panda Sherman Power, L1.0
Panda Sherman Power Plant
510 Progress Drive
Sherman (Grayson County) ,
Regulated Entity Number: RN105672687 :
Customsr Referenice Number: CN603437808
Application Number: 17852 '
Tracking Number: PSP-2014-1

Dear Mr. Hefforan:

This letter responds to Panda Sherman Power, LLC's Revised Application for Use:

Determination, recelved September 26, 2014, pursuant to the Texas Commission on

Fnvirontiental Quality's (TCEQ) Tax Rélief for Pollution Control Property Program for the
Panda Sherman Power Plant.

The TCEQ has conducted a technical review and has determined that the information required
in 50 Texas Administrative Code (TAC) §17.10 is incomplete for application #17852. Please
revise the application to include the following information and include a copy of this letter with
YOUr response, o :

Isste1: The components of the HRSG are listed in the appllcation as Inlet Transition Duef;
HP Superheater #2; HP Reheater #£2; Duct Burner; HP Superheater #1; HP Reheater #1; IIP
Byvaporator #2; SCR and associated ductwork amtgonia injection grid, piping, controls, and
tanks; HP Evaporator #1; IP Supetheater, LP Superheater; IP Evaporator; HP Eeonomizer
#a, HP Eeonomizer #1, LP Evaporator; Feedwater Preheater; and Exhaust Stack. The SCR
and asgoclated equipment and the exhanst stack ave items A-80 and A-182 on the TierY
Table. Please move these items to a Tier I application.

Note: At its September 24, 2014, agenda meeting the TCEQ commissioners heard 19
appeals related to negative use determinations issued for applications containing HRSGs,
The conumission affirmed the negative use determinations issued by the executive director.
For these HRSG applications, the executive divector determined that the Cost Analysis
Procedure (CAP), using the variables as defined in the two notices of deficiency letters, was
the appropriate method to be used to ealeulate the partial percentage, The commission’s

P.0. Box 13087 + Austin, Texas 787:11-3087 + FlR-239-1000 * lced.texas.gov
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" M, Mark Hefferan
Pagea
October 8, 2014

orders denying the appeals and affirming the executive divector’s determinations were
. Jssued on Septentber 30,2014,

Issue 2: Please recalculate the requ‘ested. partial use determination uéing the cost analysls
?%P contained in 30 TAC §17.17. The variables used in the CAP should be caleulated ag
ollows: - ' ' '

*  Production Capacity Factor; caleulated by dividing the eapacity of the exlsting
equipment or process by the capacity of the new equipment or process. -

*  Capital Cost New; ls the cost of the equiprment for which the partial use
determination is being requested. The appropriate cost for an applcation requesting
a detarmination for a HRSG is the cost of the HRSG and not the entire facility.

v Capital Cost OId: Costafa boiler(s) required to produce the same amovnt of
steam produced by the HRSGs. A

»  Net Present Value of the Marketable Produet: The net present, value of the
marketable product recoverad for the expected lifetime of the property,
caleulated using the equation tn §17,17(c)(2). ' ) .

«  Marketable Procuuct:

1. Ifsteam is used 10 generate electricity that is sold 1o external parties or
used on site, then the value of the marketable product is considered the
value of electrieity sold. or used on site as # result of the steam generated
by the IIRSG. '

2, Ifsteam is sold (v an external party, then the value of the marketable
product is considered to be the reliil valne of the stearh sold,

3+ If steam Iy uged on site, then the value of the muketable product is the
value assigned 1o the steam fof intérnal accovnting purposes, It is the
respongibility of the applicant to show that the internally assigied value ls
comparable'io the value assigned by other similar producers of stearn,

For 1. above, the thermal power of steam genarated by the facility is converted into
electrical power, Using steaw tables and bagic thermodynamic equations, the
thermal power of the'steam can he determined,

Wiherroal = [hj."}ln) Xm ..

where ho i the inftial spacific enthalpy of the Hquid (the HRSG fesdwater) and hy is the
final specific enthalpy of the steam at a given temperature and pressure exiting the
HRSG, mis the mass flow rate of tho steam, Use the steam tables to determine the
specific enthalpy of the steam based on the fequired specifications (temperature and

presgure) of the Steatn produced.

To determine the electrical poier represented By Witietont, Wihama muistbe
coiverted to eléetrienl power using the thermal efficioncy (e of the steam
turhine(s). You mdy either use the rated efficiency of the actual'stedm tirbire at the
facility or gesune hema of 36%, which is an average steam turbine thermal
efficiency for non-nnelar apphcations,



Mr, Mark Hefferan
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Wetoetriont=Wihermal X 1) thermal

Wolsaslea Tepresents the electrical power generation agsociated with the HRSG. In order to
determine the marketable product value, muliiply this value by the number of hours the
FIRSG is anticipated to operate in each of the next three years while electricity was belng
generated for sale or use on site, This value should then be multiplied by the expected
average retail rate of electricity in order to determine the marketable product value of the
steat used to generate electricity sold to external parties or used on site for the first
three years of plant operation. The marketable product values for the three years should
be added and the stum divided by three to obiain the average marketable product value
over the next three years,

’ Praduction Cost: Ttemized costs directly attributed to the operation of the HRSG
excluding non-cash costs, such as overhead and depreciation and excluding costs
related to operating the gas turbine, associated duct burners, or the steam turbine
including fuel costs (except for fuel costs related to the HRSG dnet burners),

' Interest Rate: 10%
+ n: estimated useful life in years of the HRSG

The TCEQ appreciates your response in this maiter, The revised application must be sitbmitted
by November 5, 2014, to the TCEQ Tax Rellef for Pollution Control Property Program, MC 110,
P.0. Box 1308y, Austin, Texas 78711-308%, Failure to submit a complete application, mcluding
the requested information, may result in your application being voided and the associated
applcation fee being forfelted in accordance with 30 TAC §17.20(b).

If you have questions regarding this letter or need furthet assistance, please contact Ronald
Hatleit of the Tax Relief for Pollution: Contral Property Program by telephone at (512) 239-6348,
by e-mail at ronald hatlett @tceq.texas.gov, or write to the Texas Commission on Fuvitonmental
Quality, Tax Relief for Pollution Control Property Program, MC 110, 2.0, Box 13087, Augtin,
Texas v8711-3087. ‘

ot

Shelley Naik, Team Leacer
Stationary Source Programs
Adr Quality Division
SN/RH

ec: Chief Appraiser, Grayson County Appraisal Distriet, 12 N, Travis 8t., Sherman, Texas 75090
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Panda Sherman Power, LLC HRSG Equipment Tier Il Calculation

Cost AnalysisProcedure

Formula Variable ‘ Variable Value Standard Formulg

Production Capacliy Old 680 {PCF*CCN) - CCO - NPYMP %100
Production Capacity New Y " CCN

Production Capacity Factor (PCF) 0.95

Capltai Cost Old (CCO) 50,000,000

Capltal Cost New {CCN) 349,644,931

NPV of Marketable Product (NFVYMP) 541,647,984

Partial Percentage Exemption ~74.4%

Exémpt Cost ’ {260,0386,613)

Tier Il HRSG Calculaticn lofaq Ryan, LLC



Panda Sherman Power, LLC HRSG Equipment Tier Il Calculation

Capital Cost Old

Cast of bollers required to produce the steam equivelant HRSG 50,000,000

Capital Cost New

Subjact Total Cost
Single Cycle Gas Turbine Plant 351,387,000
Boller 83,734,000
Steam Turbine 63,436,000
HRSG Related Equipment 233,443,000
732,000,000
Less: Sngle Cycle Plant 351,387,000

Less: TCEQ Approved Pollutlon Contral Equlptent
Selectlve Catalytic Reductlon 6,542,000
Oily Water Separators. 564,000
Drift Ellminators 170,000
Water Recycling Systems 23,682,069

Total Related TCEQ Approved Equipment 30,958,069
HRSG Capital Cost New (CCN) 349,654,931

Tier Il HRSG Calculation 2of4

Ryan, LLC

e m—
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Panda Sherman Power, LLC HRSG Equipment Tler Il Calculation

Annual Operating Costs

Cost Dascrlption Total Cost
Cycle Chemistry/AXB

19% Aqueous Ammonla BL153 $13,950

Bottled Oxygen $1,584
Condensate Pollsher

93% Sulfurlc Acid ' $12,045

50% Sodium Hydroxide £22,955
HRSG 51200-565-00-100700 $63,600
Demin Water

Demlin Trlr $385,240

RO $327,800

MB Palisher 820,400

Total Damin Water 3733!440
Total Annual HRSG Costs $847,614
Tler I HRSG Caleulation 30f4

Ryan, LLC

S



Panda Sherman Power, LLC HRSG Equipment Tier [1l Calculation

NPV of Marketable Product

Calculate steam generated by the HRSG facllity
then convert to electrical power.

Wthermal = (h1-h0) x m
h0 = speciflc enthalpy pf HRSG feedwater
h1 = final speclfic enthalpy of steam exlting HRSG
m = mass flow rate of steam
Wthermal; Thermal Power of Steam
Welectricat = Wthermal x % thermal
Ztthermal = thermal efflclency of the steam turbine

Siemens has performed a serles of actual thermal tests which are noted below and the average
Wthermal result has been utilized In the calculation. (see attached)

Siemens Steam Thermat Performance Test 1

Slemens Steam Thermal Performance Test 2

Slemens Steam Thermal Performance Test 3

Slemens Steam Tharmal Performance Test 4

226.21
226.26
226.15
22575

Welectrical = Electrical power generatlon assoclated with HRSG
1 Annual hours HRSG is anticlpated to operate
2 Price per MWh {Producer Price for Electriclty)

226,09
4,455
60.08

Gross Annual Marketable Product Value
Less: Production Costs

Cperatlon & Maintenance

Total Costs
et Annual Marketable Product Vaiue

Useful Life of Equipment

Discount Rate
Net Present Value of Marketable Product

j’ﬁ\verage of henchmark comblned cycle plants
* Gas and Elactrictly prices from EIA (mast recent 3 year average)
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60,515,928
847,614

847,614
59,672,314

25

10.0%

$541,647,084

Ryan, LLC






