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Virginia Department of Environmental Quality
Attention: ‘Rob Feagins, Air Permit Manager
Southwest Regional Office

355-A Deadmore Street

Abingdoen, Virginia 24210

RE: CPV Smyth Generation Company, LL.C Prevention of Significant
Deterioration Air Permit Application

Dear Mr. Feagins,

Please find enclosed four copies of CPV Smyth Generation Company, LLC’s Prevention of
Slgmﬁcant Deterioration Air Permit Application.

Per our. prev1ous discussions with you and' Michael Kiss, thlS apphcatlon includes the
engineering portlons of our PSD air permit application, including: the project description;
potential emissions calculations and apphcablhty determination; areview of state and federal
air-quality regulations to which the project is subject Best Available Control Technology
analysis;.and, the VIDEQ application forms, emissions calculation backup, and détailed
equipment and vendor data. The air quality modeling analyses will be submitted separately,
following completion: of the collection of on-site meteorological data,:as previously discussed.

Also enclosed for your information with this transmittal is our permit fee transmittal to the
Virginia Department of Enviranmental Quality sent in parallel with this application.

We look forward to workmg withithe Virginia Department of Envu‘onmentall Quality on the
review of CPV. Smyth Generatmg Company, LLC’s application.

Should you| have any: questlons oF i need of any clanﬁcatlons please:do not:hesitate:to
contact me at' eur oonvemence R

ggot angco@cpv com

240" 723 2307
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1.0 INTRODUCTION

CPV Smyth Generation:Company, LLC (CPV Smyth) proposes to construct.and operate a nominal 700-
megawatt (MW) natural gas-fired, combined-cycle generating facility in Atkins, Virginia. Construction of
the CPV Smyth Generation Company (the Project) is scheduled: to begin in early 2015 with
commencement of commercial operatlon by mid- 20'17 The: proposed project location is a greenfleld site
with no commercial hlstory |

The proposed. Pr0]ect will include: two natural gas-ﬁred combustlon turbine generators (CTGs), two heat
recovery steam generators (HRSGs) and one steam turbine g_enerator (STG). The Project will be
configured as a “2 on 17 power block ‘with steam from the two HRSGs. feeding the single STG. The
balance of the Project will include an auxiliary boiler, emergency.generator-engine, emergency fire pump
engine, aqueous ammonia.{NH;) storage tank, and an air-cooled condenser (ACC).

The Project will have potential emissions above the Prevention of Significant Deterioration (PSD) major
source threshold for nitrogen oxides (N©O,), carbon monoxide (CO) and greenhouse gases (GHGs). As
major source for NO, emissions, the Project will also be-considered major for ozone. Potential emissions
of all stze fractions of particulate matter (PM/PM,¢/PM,;), volatile organic compounds (VOCs) and
sulfuric acid'mist (H,SO,) will be. above their respective PSD significant emissions threshold. Therefore,
the Project will be subject to PSD permitting for NO,, CO, PM/PM,y/PM, s, VOC, H,S0,, and GHGs:.
CPV Smyth is applying for a PSD permit from the Virginia Department of Envirenmental Quality
(VDEQ) for the Project. The PSD: permit is required under 9 Virginia Administrative Code (VAC) 5-80,
Part II, Article 8 (9 VAC 5-80-1600 et seq.). This document, along with. the accompanying VDEQ forms
and.other appended materials, is.the. PSD' application for the Project. The Project will not be subject to
Nonattainment New Source Review (NNSR) because the ssite is located in Smyth County, which is
. designated as unclassified or attainment for alll criteria pollutants. This application addresses the
permitting requirements specified by the VDEQ under 9 VAC 35, Chapters 80 and 85 as well as those
contained in Title 40 of the Code of Federal Regulations (CFR) Part 52.21 (40°'CFR 52:21).

Emissions of sulfur dioxide (SO;) will be below its PSD significant-emissions rate threshold but above the
VDEQ de minimis permitting thresholds based on uncontrolled potential emissions as specified in 9 VAC
5-80-1105. As a result, SO; emissions. will trigger VDEQ Best Available Control Technology (BACT)
requirements under 9 VAC 5-80 Part II Article 6 and this application also addresses the VDEQ permitting.
requirements for these pollutants. For informational purposes and completeness, .emissions have been.
quantified and BACT analyses have been completed for NH .emissions from the CTGs dué to its use as.
the reagent in the selective catalytic reduction (SCR) systems proposed-in the HRSGs of these units.

To facilitate VDEQ’s review of this document, individuals familiar with the Project are identified below.
The VDEQ should contact these individuals if additional information:or clarification is required during.
the review process. These contacts. include: the primary contact for the project developer .and consultant
who were responsible ;ifor-th'eaprépara_tion' of this application.

CPV Smyth: _ ‘Gener Gotiangco
‘CPV Smiyth Generation Company, LLC
8403 Colesville Road, Suite 915
Silver.Spring, MD 20910
Telephone: (240) 723-2307

Email: GGotiangco@cpv.com

' 11
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Permitting Consultant: Steven.J, Babcock, P.E.

‘Tetra Tech; Inc.

160 Federal Street, 3rd Floor
Boston, MA 02110

Telephone: (617):443-7533.

Email: steven;j.babcock @tetratech.com

This: appllcatl()n consists of the following five. sectlons in additien to this Intreduction:

Section 2 provides a project description, mcludmg information regarding the plant s location and
equipment design information;

Section 3 provides a description of potential emissions and the basis of calculation;

Section 4. provides a review of state and federal air-quality regulations applicable or potentially
',apphcable (o the Pr0]ect

'Sectlon 5 ‘prowdes the BACT analyses;

~Appendlces A through iC provide the VDEQ Forms emission calculations, and detailed
‘equipment and vendor data.

Provided in Figure 1-1 is.a General Location Map showing. the location of the Project and nearby area.
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Figure 1-1 General LocationiMap.
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2,0 PROJECTDESCRIPTION

2.1 Site Location

The proposed Pm]ect w111 ibe constructed on:a 108-acre parcel at a greenfield location in Atkins, VA. The
site 1s located in east-centra]n Smyth County, approximately 4 miles east-northeast of Marion, VA and
.approx1mately @.5 miles: south of Interstate 81. The:site is‘in:a rural valley at a 2,500 foot above mean sea

level elevatlon with hlgher :elevation mountains running. gcnerally in a southwest to northeast direction
and located. approxrmately 2 to: 3 miles north and south of the property.

2.2 Project Description-

‘The: proposed. nominal 700 MW combined-cycle natural gas-fired facility will be configured as two
operating units. The power plant will be configured in a “2 on 1” power block configuration with steam
from the two HRSGs feeding the single STG. The HRSGs will be equipped with. duct burners
(supplementary firing) to provide additional generating capacity during periods of peak demand. The
facility is designed to run as a base load plant with both combustion turbines. operating concurrently but
the facility will have the capability of operating with-a single combustion turbine.

The Project will include :a variety of power plant equipment including: two natural gas-fired CTGs; one
STG; two HRSGs. withr SCR and oxidation catalyst emissions control equipment; generator step-up
transformers; an electrical switchyard; an NH; storage tank; water-tanks; and an ACC. In addition, the
Project will include other buildings for administrative and operating staff; warehousing of parts and
consumables; and maintenance shops and equipment servicing..An overview of equipment arrangement
on the site.is provided as Figure 2-1.

‘The first stage in the generation process of a combined-cycle power plant is the operation of the CTGs.
‘Thermal energy, in the form of hot exhaust gas, is produced in the CTGs through the combustion of
natural gas. The hot exhaust gases are then converted into-mechanical'energy by a turbine that drives a
generator. The exhaust gas temperature. exiting the gas turbine is in:excess of 1,000 degrees Fahrenheit
(°F) and still has remaining a signiﬁ'éant' amount of recoverable heat energy. This heat energy is
recovered in the HRSG by generating steam that is sent to a STG to generate additional electrical energy.
‘The generation: of electricity using both a gas turbine and steam turbine defines the combined cycle,
which the most efficient form of :electrical generation available. The efficiency of the facility is further
.enhanced by using reheat systems.as well as waste energy to heat feedwater in'the HRSG by an additional
-econemizer loop and also for fuel preheating. Once the steam leaves the steam turbine, it is condensed
‘back into water using an ACC and this:.condensed water is: returned. to. the HRSGs: to: minimize water use.
Additional steam; and consequently additional electricity, may 'be generated when required by the use of
supplemental natural gas-fired burners (duct burners) within the HRSGs. _ ‘

Each of the two CTGs that-will be used by the Project is an. Alstom GT24 with a nominal generating
capacity of 234 MW (at 10°F ambient: conditions). The CTGs wﬂl be equnpped with inlet air cooling via
fogging and evaporative cooling ot chillers. The single steam turbme will provide up:to.an additional 228;
MW without -duct firing (at-10°F ambient -conditions) and. 312 MW with duct. firing. in both HRSGs:
(90°F ambient conditions, at which the gas turbines produce 201 MW utilizing the chillers option
installed and in operation).

! Based-on 90°F ambient temperature, 50% relative humidity, and duct firing.

2-1
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Figure 2-1

Equipment Arrangement Overview
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Pollutant emissions from the Project will be ' minimized throughthe use of natural gas as the sole fuel to

be fired in the CTGs and duct burners. Each HRSG will ‘be ¢quipped with:SCR:and an exidation catalyst
to reduce emissions of NO,, and CO and VOC, respectively. The SCR: system will utilize 19% aqueous:

NH; as. the reagent in the SCR systems. ‘Continuous emissions -monitoring systems (CEMS) ‘will
contmuously sample, analyze, and record exhaust gas concetitrations of NOi; CO and NH; from each-of

the two HRSG exhaust fiues. The CEMS will be. mstalled and! Qperatcd in. accordance with: Umted States

Env1r0nmental Protection Agency (USEPA) and VDEQ requuements and, will ‘generate emissions data’

reports. that will ‘be censistent with anticipatedipermit ‘requirements and. send alarm signals -to- plant

supervisory-and control systems when emissions approach or éxceed: penmtted' limits.
Ancillary equipment at the proposed Project will include three-additional fuel combustion emission units:
s A 93 million British thermal unit per hour (MMBtu/hr) natural gas-fired auxiliary boiler equipped

with ulira low-NOx burners;

o A 1,500 kilowatt (kW) (standby rating) emergency generator firing 15 parts per million: (ppm)
ultra low sulfur distillate (ULSD) oil; and

e A 315 brake horsepower (BHP) emergency fire pump engine firing ULSD oil.

To support the SCR systems, a 20,000 gallon above-ground storage tank will contain 19% aqueous NHj.
The tank will be located within a concrete. contamment structure (dike) along with:the- ammonia transfer

- pumps, valves and piping.

The Project will interconnect with the 765 kilovolt transmission line that crosses the northern portion of
the site via a new switchyard.  Natural gas will be delivered from the existing gas pipeline located
approximately 1.5 miles to'the north of the site. A pipeline lateral will be installed to bring the gas from
the existing pipeline to the site.
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3.0 AIR EMISSIONS:

This section' presents short-term and long-term jpotential emissions: froin. each iemission source. for the |
Project. Project emissions will be minimized thirough the application of BACT .controls. CPV Smyth
‘proposes 10 use: dry low-NO, combustion and SCR to minimize NO; emissions: from the combustmn
turbines. Combustlon controls and an oxidation catalyst will be-used to. Immrmze CO.and VOC emlsswns _
from the- turbmes SOz and PM/PM,(/PM, s will be controlled: through r.he use .of natural ; gas as’ ‘the: sole- '
fuel for: the “turbines, duct bumers and' auxiliary. boiler. ULSD woil. will | be used for the emergency
~ generator - and fire.pump engines. Section 5 of this apphcatlon contains:control technology. analysm to
demonstrate that these controls meet BACT requirements. Appendix B of this application' contains
detdiled emission calculations and Appendix ‘C contains equipment specifications ‘and vendor
performance :data for.the proposed emission sources.

3.1 Emission Sources
The emission sources for the Project will include:

e One combined cycle power generation unit, consisting of two combustion turbines (Alstom
GT24) serving two associated HRSG"s with duct burners and one common STG. The combined
cycle power generation units will be equipped with: inlet air cooling via high fogging and
evaporative cooling or chillers; SCR for NO, control; and an oxidation catalyst for control of CO
and VOC;

e One natural gas fired auxiliary boiler rated at 93 MMBuw/hr, equipped with ultra low-NOx
burners (Cleaver Brooks ‘“Nebraska™ D-type boiler or equivalent);

e One emergency generator rated at 1,500 kW (standby rating), firing ULSD oil (Caterpillar 3512C
or equivalent);

o One fire pump engine rated at approximately 315 BHP, firing ULSD oil (Clarke JUGH-UFAD98
or equivalent); and!

The following equipment will not have any potential air emissions under normal operation:
o ACC for condenser cooling; .and
o One 20,000 gallon above ground aqueous NHj storage tank.

‘The: facility will also include miscellaneous insignificant seurces such as small ULSD and lubricant
storage tanks, which will have insignificant emissions.

3.2 Short-Term Emissions

32, 1i 'Combustlon Turblnel and HHSG Umts

Short-term potentlal emlssmn rates; for each combmed cycle umt including the combustlon furbine and -
associatedi duct burner, are .presented in' Table 3-1. The rates shown are based on 100% load operation: at
-10°F with duct burnerfiring, ‘and/ represent the ' worst case operating scenario. Potential emission rates are
presented ‘in: parts per million by volume, dry-basis (ppmvd), corrected to 15%:oxygen (O;); pounds per
million British thermal units (Ib/MMBtu) :on :a high heating value: (HH'V) basis; and-‘pounds per hour’
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(Ib/hr). SO, emissions are based: on a maximum natural'gas-sulfur content of @5 :grains per 100 standard
cubic feet (gr/ 100 scf).

Table 3-1: Short-Term Emission Rates for Turhme and HRSG Units (per unit)

[ Pollutant” || ppmveiat 15% O, IbMNBw | b/
NO . Il 20 0.0074 | 1916
co [ 2.0 |  coesst [ - dre
VOC,unfired | 1.0 00013 - 2.9
VOC, diictired 2.0 : 0.0026. - |- 6.8
| S0z I 0:3 ! 0.0014 38
PN PM:of PMzs [ - N/A - /A 12.9

Includes duct ﬁnng except VGC unfired

3.2:2 Anclllary Equlpment

Short-term potentxa]' ermssuan tates for the auxiliary. boﬂer the emergency generator, and the fire pump
ernigine are: presented m ‘Table' 3-2: Potential .emission rates: are presented in Ib/MMBtu or :grams per
kllowatt-hour (g/kWh) as; appropnate anid in lb/hr

Table 3-2: Short-TermlErmssnon Rates for Anclliary Equipment

| Auxiliary Boiler Emergency Generator Fire ‘Pump |

| Poliutant [ 16/MMBu | b/ gkWh | thihr g/kWh, . | Ibr
| NO,. 0.011 1.01 | 6.4 2116 4.0 | 207
| co 0.037 | 342 | 35 || 11.57 35 1.91
lvoc 0.005 | 047 | 1.3 || 4:30 1.3 10.26
180 [ o014 [ 013 [ooorsimmBw o.c2 0.0015 l/MMBtu | 0/003
| PM/PMio/ PMes || - 0.005 - | 046 0.2 Il 066 02’ T 0.10

3.3 Annué’l 'Emissions

The proposed potentla]' annual emissions from the Project are summarized in. Table: 3-3, Potential annual
-emissions.are based on the following operating. assumptlons

° ‘Forwthe-ecombusn'_on turbines, 5.760 hours at 100% load, operating :at 59°F, with noduct iburner
firing, and 3,000 hours at 100% load, operating at - 10°F, with.duct burner firing;

e Forthe auxiliary boiler, 4,000 hours- at 100% load;

¢ For the emergency generator and fire pump engines, 500-hours each at maximum rated power;
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Table 3-3: éFa'cility.-'Wic_le Annual Potential Emissions

“Unit1 Unit 2 — 1 ' .
. . Auxiliary ! Emergency : .
(CTG & {(CTG- & LA | Flre Pump Facility Total |
Pollutant HHQG) HRSG) B(tt:;l;;r ;‘ _Gea:rya)tyor : (tpy) (t‘py)"
i(tpy) {tpy) i o : :
NOx -, 747 747 202 | BZe | w52 157.21
G- | . .a17 477 663 .| 289 | 045 .1056.-.‘{.—' :'
voe . 221 224 | oga | mor | 006 463
sO: 13.2 132 o26 | 0005 | o001 266"
| PMIPM1o/PMzs: 39:5. 395 , 0.92 0.17 0.03 | B0: 1
Carbon dioxide . . ‘ ‘ :
equivalent: 1,156,440: 1,156,440 21,627 592 90 2,335,189
| (COLe) ‘ '
H2504 8:6 B.6 0.02 0.0004 0:0001 | 17.3
" Leadi{Pb) 4.5E-03 4/5E-03 9.1E-05 2.8E-06 4:2E-07 0.009
NH3 65.2 652 N/A N/A N/A 1303
Total HARS: 4.2 : 4.2 0.35 0.02 0.004 8.7

‘The combustion turbines have higher mass emissions of NO,, CO and VOC during start-upand shutdown
“than during full-load operation.  The impact of increased emissions during start-up and'shutdown were
evaluated to determine the total potential emissions for the Project, including startup and' shutdown
operation. Start-ups for cembined-cycle systems are generally classified -as cold, warm, and hot
depending on the length of time the unit has been off-line prior to start-up. The: length of start-ups will
vary with the type of start-up and plant equipment temperatures.

The maximum number of starts per year per turbine was determined based upon turbine vendor
recommendations and' projected operation in the competitive power marketplace. Low Load Operation
(LLO) is unique: to Alstom’s gas turbine featuring sequential combustion technology. For customers
operating in markets where daily stop/starts ‘and/or parking at low load' are required, the LLO feature
offers additional flexibility. LLO allows operators:to.-park the entire plant down to 10% combined cycle
power plant Toad with both CTGs and the STG in operation. Due to the sequential combustion
technology, the emissions at the LLO. point. stay at. BACT level emission rates. COmpared"to a 40-50%
plant minimum foad, ~which is the current mdustry standard, the LL®» fearure provides unique spinning
reserve capability for. the KA24-2 mrbine, without a risk..of. ‘start failure .and without cyclic: lifetime
consumptlon of the:gas turblne "The LLO is aclneved by swnchlng off. the: second combustor while ‘the
first: combustor operates in its optimal pomt n(thus producmg |base-load' llke emlssmns) For ermssnons
purposes sw1tch1ng off: the second combustor 48 consndered ‘an. event .snmlar toa startup or shutdownw in
that it has a; defined penod of transntlona]hnon-compllance before: stablhzlng at. comphance levels; - These
trans;tlonal periods’ occur in ‘both' directions. as: the unit unloads 10 LLO ‘and as:the un1t reloads’ to the-
normal minimurm emission compliance: point. ThlS operatmg characterlsuc allows for cyclmg down of
the turbine during; penods of low demand rather than: shutting-the: unit down. "As a result, the number of
starts'and stops for the. ‘Alstom’ GT24 turbine could be greatly reduced, which would result in a reduction
in annual emissions forithe Project. ,
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The increase in-emissions per type of start was quantified' using emissions and operating data provided by
Alstem. The increase in emissions for each type of start was then: compared to the reduction. in emissions
associated with the minimum. turbine downtime per type of .startuplshutdown event. Any- increase in
start-up/shutdown (SU/SD) emissions quantified for :each- type of start was added to the potential
emissions. for: centinuous full load operation for 8,760 hours .per year. "This potential to emit :approach
represents the ‘worst-case: maxnmum potentlal to-emit for the. Pro_]ect The- potentlal annual-emissions of
NOy, ‘CO and VOC in ‘Table 3-3 ‘include the h:gher emissions 'from either a conservatwe number of
startup: and shutdown cycles. (250 hot starts, 50 cold starts; 300, -shutdowns) ‘per unit or 250. transition
events per unit. Since emissions "during cold and warmi starts are self-correcting (i.e., SU/SP emissions
are :equal to or lower than full load steady state emissions when downtime is considered), it was
conservatively assumed that the majority. of starts: would be hot starts. Table 3-4 provides a summary of
SU/SD net emissions: increases for the CTGs as: compared to. steady state operation. SU/SD emissions
Ca]Cl.llal]DI’lS are:previded in.detail in Appendtx B.

Table 3-4 ' 'Summary of StartuplShutdown Net Emlssmns Increase (Ibfhr)

. _Pollutant: . |} Co!dlStart' {"War,rnqsmrt | HotStart | Shutdown: | Transition to/from LLO
IR | “=wA' g - N[ 407 | dwsc N7
€O . I R RLZ Y 0:41 AT,

vOC B A b A 4.08 065 2.23.

As summarized above, there is'a net increase in average hourly emissions. during hot starts, shutdown and
transition events. For NO,, CO-and VOC emissions, a.combined hot start and shutdown event provides
higher hourly emissions than a transition event to and from LLO event so these ‘were used in adjusting the
plant s annual potential to ennit.

34 Hazardous Alr Pollutant and Vlrgmla Air Tox:cs Emlssmns

Potential annual. hazardous ir pollutant (HAP) emissions. are .presented in.Table 3-5 for the Project. HAP
1s deﬁned in Section 112(b) under the Clean Air Act (CAA) Amendments of 1990; and.for Virginia “air
toxics”,:as modified. ~The. regu]atlon' of HAP emissions are administered by the- VDEQ under'9 VAC 5
Chapter 160, Sectton 4 of this. appllcatlon provides: adiscussion: of the- apphcablhty ©f'9 ' VAC 5 Chapter 60
to‘the Project:- 'Total HAP emissions from the Pl’O]ECt are 8.7 tpy; detailed HAP emissions: calculatlons are
provided in Appendix B: -

Table 3-5: Summary.of Potential HAP Emissions -

; . Potential Annual Emrssnons (tpy)l -

cas [ wmses | Aatian | Em ] Firepump | TOTALS
| Orgariic. Compounds C o

| Acetaldehyde 6.90E-01 | 5.18E-02 9.10E-05 | 4.22E:04 | 7.42E.01
' Acrolein 1.10E-01 | .8.28E-03 2I85E-05 | 5.09E:05 | 1.19E-07
'Benzene 2.07E-01 | 1.55E-02 | 3.88E-04 | 2iB1E-03 | 5.43E:04 | - 2.26E-01
1,3-Butadiene 7.41E-03 | 5.56E-04 2.15E-05 | 7.99E-03
Dichlorobenzene 2.22E-04 2.22E-04
Ethylbenzene +5.62E-01 | 4.14E-02 | 5.93E-01
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Table: 3-55 Summary of Potential HAP-Emissions

_ | Potential Annual Emissions:(tpy)

HAP | cras | Hmses | Achiay| CEM. | Firelpump | TOTAC
Formaldshyde I 1.90E+00 | 4.53E-01 || 1.37E-02'| 2:85E-04: | 6.49E-04 | 2.36E+00:
Hexane - | | 333600 |~ 0 || 333E:01
Propyleneioxide [ 5.00E-01 | 3.75E-02 | o '| 1.89E-02. || 1.96E-03 || 5i53E01 ..
“Toluiene .- || 2:24E+00 | 1.68E-01i || 6.10E-04. | 1,02E03 | 2.25E-04 [ 2.41Ex00i"
Xyléne . | 1.10E+00 | 8.28E-02 | - 6.98E:04. || 1.57E-04 | 1.19EXGOi
PAHSs: , ¥
Acenaphithene ] I | 333e-07 | 1.89505 || 7.81€-07 || 1.80E-05
Acenaphthylene I | 4.44E-07 | 3.34E-05 || 2.78E-05 | 6.16E-05
Anthracene. | [ | 3.33E-07 | 4.45E-06 | 1.08E-06 | 5.81E-08
Benzo(a)anthracene: I 3.33E07 | 225606 | 9.24E:07 | 3:51E-06
Benzo(a)pyrene I 2.22E-07 | 9.29E-07 | 1.03E:07 | 1.25E-06
Benzo(b)flucranthene 1i 3.33E-07 | 401E-06 | 5.45E:08 | 4.40E-06
Benzo{g,h,i)perylene 1 2.22E-07 | 2.01E-06 | 2.69E-07 2.50E-06 |
Benzo(k)fluoranthene | 3,33E-07 | 7.8BE-07 8.53E-08 1.21E-06
Chrysene i 3:33E-07 | 5.53E-06 | 1.94E-07 6.06E-06 |
Dibenz(a,h)anthracene 222E-07 | 1.25E-06 3.21E-07 1.79E-08 |
7,12-Dimethylbenz(a) anthracene | 2.96E-06 2.96E-06 ||
Fluoranthene f 5.36E-07 | 1.46E-05 | 4.19E-06 1.93E-05 |
Fluorene 4}99E-07 | 4.63E-05 | 1.61E:05 6.28E-05 |
indeno(1,2,3-cd)pyrene 3.33E-07 | 1.50E-08 2.06E-07 2.04E-08 }
3:-Methylchloranthrene 3:33E-07 | 3.33E-07 |
2-Methylnaphthalene _ 4.44E-06 |- 4.44E-06 |
INaphthalene 2.24E-02 | 1.68E-03 | 1.15E:04 | 4.70E-04 | 4.86E-05 2.47E-02
IPhenanthrene 3.14E:06 | 1.48E-04 | 1.82E-05 1.67E-04
iPyrene : 9.06E-07 | 1.34E-05 2.63E-06 1.69E-05 |
TOTAL PAH 3.79E-02 | 2.85E-03 | 1.26E-04 | 7.67E-04 -| 9:24E-05 | 418E-02
iMetals
Arsenic 3.45E-03 | 2.59E-04 | 3.70E-05 | 1.67E-07 | 254E-08 | 3.74E-03
iBeryllium. 2.07E-04 | 1.55E-05 | 2:22E-06 | 2.25E-04
‘Cadmium 1.90E-02 | 1.42E-03 | 2.03E-04 | 1.85E-08 | 2.82E:09. 2.06E:02
Chromium 2.41E:02 | 1.81E-03 | 2:59E:04 | 4.48E-05 | 6.82E-06 2.63E:02 |
‘Chromium VI 4.31E:03 | '3.23E-04 | 4i62E-05 | 8.10E-06 | 1.23E-06 4.89E-03
‘ICobalt 1.41E-03 | 1.06E:04 1 {.52E-05 | . _ 1.53E:03.
ilead. - B45E-03 | 6.34E-04"| 9106E-05 || 2.78E-06 | 4.23E-07 | 9.18E-03
iManganese | 6:38€:03 | 4.79E:04 | 6:84E-05 | #.02E06 | 1.55E-07 | . 6.93E:03
iMercury 431E-03 | 3.23E-04 | 4/62E-05 | 3.72E-08 | 5.67E-09 | 4.68E:D3
‘Nicke! 3.62E-02 | 2.726-03 | 3188E-04 | 5.35E:06 | 8.14E-07 3.93E:02
‘Selenium 4.14E-04 | 3.11E-05 | 4.44E:06 | 9.26E-07 | 1.44E-07 4.50E-04
IMax. Single HAP ‘ : ' , 2.4
‘Total All HAPs 7:.5E+00 B8.7E-01  3.5E:01  2:0E:02 4.2E-03 8.7
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4.0 FIEGU LATORY REVIIEW AND APPLICABILITY

The: USEPA and'’ VI]DEQ have .promulgated regulations that estabhsh ambient air quality standards and
emissions limits:for sources of air pollution. This: section of the Japphcatlon 1dent1ﬁes the regulations that
may apply to the Pl‘OJeCt and discusses how CPV Smyth will comply w1th all: apphcable requirements,

The: ufedera] regulanons rev1ewed here include: Natlonal Amblent Au' Qualtty ‘Standards: { (NAAQS); PSD!

and New Source Rev1ew (NSR) requlrements, New Source Performance: Standards. (NSPS); National

Emiissien Standards for. Hazardous Air Pollutants w(NESHAP) Acid’ Rmrl Program; Tifle V' Operating
Permit’ Program and the:Clean Air Interstate Rule: CAIR) /-Cross State Air Pollution Rule (CSAPR).

4.1 Natibjn‘a‘l Ambient Air Quality Standards

The: USEPA has developed NAAQS for six air contaminants, known as criteria pollutants, for the

‘protection of public health and welfare. These criteria pollutants are SO,;, PM/PM,¢/PM,;, nitrogen
dioxide (NO,), CO, :0zone (O3),-and Pb: The VDEQ also has adopted these limits as Virginia Ambient Air
Quality Standards (VAAQS) under 9 VAC 5 Chapter 30. The NAAQS have been developed for short-

term periods of 24 hours or less and annual averages. The NAAQS include beth “primary” and
“secondary” standards where the primary standards are set to protect human health, allowing an adequate
margin of safety. Secondary standards are set to protect the public welfare from any known or anticipated
adverse effects associated with the presence:of air pollutants in the ambient air. Provided in Table-4-1 are
the NAAQS and VAAQS.

‘One of the primary goals of federal and state air pollution regulations is 10 ensure that ambient air quality

is in compliance with the NAAQS. Toward this end, every area of the United States thas been designated
as attainment, unclassifiable, or nonattainment for each: criteria pollutant. In areas designated as

attainment, the- air quality with:respect to the pollutant is equal to -or better ‘than the NAAQS. These areas

are under a mandate to maintain, ie., prevent significant deterioration -of, such air quality. In areas

designated as unclassifiable, there is limited'air quality data and these areas are treated as attainment areas

for regulatory :purposes. In areas designated as nonattainment for a particular pollutant, the air quality
with respect to that pollutant is worse than the NAAQS. Thése areas must take actions to improve air

quality and attain the NAAQS within a certain period of time.

If a new major source of air pollution is proposed, it must undergo NSR air permitting. The NSR air
permitting regulations contain two distinct programs, one for sources proposed i

attainment/unclassifiable areas and-one for sources in nonattainment areas. The NSR program for sources

in attainment/unclassifiable areas is known as the PSD Program. The NSR program for sources being
builtin nen-attainment areas: is. known as Nonattainment NSR:or NNSR. The Project is located in an area

classified as- “attainiment” or “attainment/ ainclassifiable” for all criteria ‘pollutants. Thus, emissions: of
criteria. pollutants from the Project are: evaluated: undcr the PSD program The ‘requirements of the PSD:

program are discussed'in Section 4:2.
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-

Table 4-1:. ‘National and Virginia. Ambient Air Quality Standards

AQS(pg/m’y
| ndar;
| Same .
None
None j
10ur | - . None .
3hour® ; None - 1,300 '
: 1-hour>® ] 196 None
PM, 5 Annual’ | 12 Same
24-hour® IR 35 . Same
PMjp , 24-hour” | 150 _ Same
co ‘8-hour” | 10,000, None
L - I-hour? ) 40,000, - Noene
O; _ _ - 8thr'® | 147 Same -
Pb . i3,-mbnth"] | 015 , Same

U Notito be exceeded
: Compllance based oni3-year average of the 98“‘ ‘percennle of the daily maximum, 1:hour: ‘averageiat each monitor
within an area.
Thei24-hour-and:annyal average primary’ standards for 50,;been; revoked'but remain in effect until one year
after Smyth County. has'been-designated: ifor. the 1-hour and:3-hour standards, which:has yet 1o occur..
Not 10 be exceeded more than once:per year.
Compliance basedion13:hear average of 99 percentile of the daily maximum 1-hour average at each’ monitor
within an area..
& The 1-hour SO, sl:andard wasieffective as of August 23, 2010
_ Compliance’ basedton 3-year average of weighted. annua] mean PMz 5 concentranons at community-oriented
monitors.
Comphance based:on:3-year. average of 98 percennle of 24 hour concentratlons at each population-oriented
momtor w1th1n aniares;: . :
Compllance based+0n13 year average of fourth hlghest dally ma:umum ‘8-hour average ozone: concentrauons
measured atieach monitor‘withiniansarea. - - :

4.2  Prevention of Significant Deterioration Review

The PSD Air Quahty Program which is 1mplemented by the VDEQ, is a federally mandated - program
review of major new sources of criteria and other ‘PSD-regulated: jpollutants. primarily. designed to
maintain attainment with the NAAQS and prevent.degradation of air ‘quality in attamment/unc]assnﬁable
areas. 'Under the PSD pprogram,. a combined-cycle electric:generation: fac:llty is considered a major source
if emjssmns of any smgle cntena ‘pollutant are; greater than: 100 itons. per year (tpy) or. 1f GHG emissions
CFiteria po]luta:nts and potentlal GHG emissions greater than 100; 000 tpy Therefore the proposed rPrOJect
will be subject to'the reqmrements of the PSD program.

Once a project exceeds one of the PSD:major source. thresholds, the PSD regulations also.apply to each

criteria pollutant that is emitted in excess of its respective defined significant emission rate. Table 4-2
presents a comparison of the Project’s ‘potential emissions versus the PSD major source and significant
emission rate thresholds. As shown in Table 4-2, the facility is subject to PSD review for NO,, :CO,
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PM/PMm/PMz 5, VOC, H,80, and GHGs. (See Section 3.2 for the assumptlons uscd in detérmining:
annual potentlal enussmns )

Table 4-2:- Preventlon. of Significant Deterioration Regulatory Threshold Evaluatnon

NO, 157.2
S0, 26:6
PM 80.1
PM,o 80.1
PM, 5 80:1
VOC (ozone precursor) 46.3
Sulfuric Acid Mist 17.3 !
GHGs (as CO%) 2,335,189 100000 | 75,000 Yes
Lead - 0.009 100 0.6 No
Fluorides Negligible 100 3 No
Hydrogen Sulfide (H,S) none expected . 100 10 No
Total Reduced Sulfur .

| (inc. H,S) none expected 100 160 No
Reduced Sulfur .

| Compounds (inc. H,S) none expected 100 10 No

The key requirements for obtaining a PSP permit are a demonstration that BACT requirements are
satisfied and an air quality impact analysis is completed to document compliance with the NAAQS and
PSD:increments, which are concentrations of :allowable air quality degradation from a baseline ambient
concentration. Section. 5 of this application presents a:detailed control technology analysis demonstrating
how the Proj'ect will satisfy BACT under USEPA and' VDEQ:requirements. An air dispersion modeling = -
analysis. is being provided under separate icover  to: document that the Pro_]ect will comply w1th the
NAAQS: and PSD mcrements ' _ v A - !

) T [ T T T

4.3 Nonattalnment New Source IRe\new

If & major source of’ pollutmn is:proposed in, an: area desi gnatedl as. nonattamment fora pamcular pollutant :
the source: 1s subjcct -to: NNSR for that” pollutant All : of Vlrgmla s, demgnated as attainment or-
unclass1ﬁable for all pol]utants with the -exception of ithe: northeast portion: of the state adJacent to:ithe
metropohtan Washington D.C. area, which has areas. designated as nenattainment for iozone; and- PM; '
The Project. will be located in southwest Virginia in Smyth County, which is ‘designated .as. attainment- or
unclassifiable for:ail pollutants, and therefore, NNSR will not apply to the Project.
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4.4 Virginia Minor Source Preconstruchon Air Permitting (9'VAC '5-80)

9 VAC 5 Chapter 80, Part 1I, Article 6 spec1f1es the preconstruction air; penmttmg requirements for minor
sources of air pollution. As discussed in' Section 4.2, the Project is subject to’ PSD- major source
permitting for emissions of NO,, CO, PM/PM,/PM, 5, VOC, H;S0,, and: GHG, while potentiall controlled
emissions of -SO,, and’ the other regulated pol]utants listed i ini Table: 4-2 are lbelow ‘their respectlve PSD
permitting thresholds. However potentral emissions -of SOy exceeds 10 tpy and, therefore _emissions .of
this pollutant are sub]ect to:the: requlrements of 9 VAC 5 Chapter 80 Part II Artlele 6 Except for SO,
thresholds specrﬁed ini this’ amcle IPursuant o9 VAC 5- 50 260 B SO, emissions are - sub_]eet to BACT
requirements as defined under 9 VAC, 5-50-250; which is similar to PSD: BACT as discussed in Section
4.2. NH, 'enﬁ's{iOn‘s also exceed 10 tpy and ‘a BACT analysis for' this pollutant is included for
completeriess purposes.

4.5 NéWf'-80urce Performance Standards. |
"The V]DEQ regulatlons under 9 VAC 5 Chapter 50 (9 VAC 5- 50 -400) incorporate by reference all the
federal INSPS promulgatedl lby the. USEPA in: 40 CFR 60: The USEPA has established NSPS for

numerous: specnﬁc mdustnes and emission: source types: For the Project, the: foll_owmg: NSPS are
applicable-to proposed- ennssmn sources:

. ;Stattonary Combustron Turbines (40 CFR 60, Subpart KKKK);
® 'Smal]!'Indus,tnal-.Commercral-lnstltutlonall;SteamGeneratmg Units (40 CFR 60, Subpart Dc); and
s ‘Stationary Co_rnpresslon Ignition Internal Combustion. Engines (40 CFR 60, Subpart ITI).
451 40 CFR 60 Subpart KKKK
40 CFR 60 Subpart KKKK. applles to stationary combustion. tucbings. with.a heat input ratmg greaterithan,
erequal to: 10, MMBiuhr, which:commenced- cconstruction, reconstruetlon or modifi cation after February
18, 2005. 40 CFR 60 Subpart KKKK also apphes to emissions from any . assocrated HRSGs or. duct.

burners: and, ‘therefore, includés. both the combustion turbines and the supplementary gas -fired duct
burners at'the: Pro_]ect

40 CFR 60 Subpart KKKK provides a NO, concentration ermsston standard expressedl in units- of ppmvd
at 15% O5,.and an output- ~based emission standard expressed in umts of pounds: per megawatt-hour: gross
energy output { (lb/MW hr). ‘A subject combustion:ifirbine. must:. comply with one of these standards. The
applicable: NO, standards for the Project are 15 ppmvd at 15% O, or+0:43 IB/MW-hr; As discussed in
Sect:ton 5, BACT for the | Prolect is 2 NO, concentration emission limit of 2 ppmvd at 15% Ozandias a
result NO, errussrons fromithe combined cycle generating:units will be well below: wthe NSPS, standard

The SO, standards are an output-based :emission limit of 0.90 Ib/MWh ‘or a furel .sulfur-scontent limit
equivalent to an emission limit of 0;060 1bs/MMBtu. The Project will meet the NSPS: for-S0Q, by using
natural gas as the sole fuel with a sulfur content'not exceeding 0.5:gr/100: scf of natural gas, which is
equivalent.to 0.0014 Ibs/MMBtu, well below the NSPS standard.
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452 40 CFR 60/Subpart Dc
‘The Pm]ect w111 mclude a natural gas-fired auxiliary boiler to provnde steam durmg lplant startup Based
on the des1gn ratmg forithe auxlhary boiler of 93 MMBtwhour, this umt w1ll! be sub]ect to, the NSPS_
under 40 CFR 60, Subpart Dc, which applies to -steam generatmg umts for which; CGl’lSI‘IUCt]OI]
reconstrucnon or. mochﬁcatlon is commenced after June 9, 1989, and that have a heat inpiit ratiiig
between 10 and. 100 MMBuwhr. For. boilers fired solely’ with natural\ gas 40.CFR 60 Subpart Dci: only\
requires 1n1t1a1 notlﬁcatlon and does not impose any pollutant—specxﬁc emission, limits.

453 40 CFH 60 Subpart m

The emergeney generator and fire pump engines will both be subject to the NSPS under 40 CFR 60,
Subpart ITII. 40 CER :60:;Subpart Il requires emergency generator engines to meet the non-road engine
emission standards identified in 40:CFR 89.112 and 40 CFR '89.113, The fire. pump engine will be subject
to the emission standards identified in 40 CFR 60, Subpart IIlI, Table 4. Subpart III requires
manufacturers to ‘produce engines that comply with these standards. CPV. Smyth will purchase emergency
generator and fire pump engines that.comply with 406 CFR 60 Subpart III1.

4.6 National Emission Standards for Hazardous Air Pollutants

Articles 1 and 2 of 9 VAC 5 Chapter 60 Part II incorporate by reference all the NESHAP standards
promulgated by USEPA, codified in 40 CFR Parts 61 and'63, 40 CFR Part 61 was promulgated prior to
the 1990 CAA Amendments and regulates eight types of hazardous substances: asbestos; benzene;
beryllium; coke oven emissions; inorganic arsenic, mercury; radionuclides; and vinyl chloride. The
proposed Project is not in one of the specific source categories regulated by 40 'CFR Part 61 and,
therefore, the requirements of 40 CFR Part 61 are not applicable. '

The 1990 CAA Amendments established a list of 189 HAPs and alist of source categories believed to be
the largest emitters of HAPs. The source category-specific emission standards are promulgated under 40
CFR 63 for both major.and minor (area) sources of HAP emissions. 40 CFR Part 63 defines a major
source of HAP as any source that has the-petential te emit 10 tpy of any single: HAP or 25 tpy of all HAPs
in aggregate. The emission standards are based upon a Maximum Achievable Control Technolegy
(MACT) analysis. conducted by USEPA fer each source category. As shown in Table 3-5, the Project
will be an area source -of HAPs.

NES‘HAPS that were evalvated for applicability to the Project include:
o Stationary Combustion Turbines (40 CFR 63, Subpart YYYY)
o Coal- and 011' Flred Electnc Utlllty Steam Generatlng Umts (40 CFR- 63 Subpart UUUUU)

L] IIndustnal Commercml and\ Flnstltutlonal B01lers and' Process Heaters for MEIJDI' Sources (40.CFR
63, Subpart DD]DDD) :

° ]ndustrlal Commercm] ~and Insutut]onal Bonlers Area Sources (40 CFR63, Subpart JJJJJJ)
o Stationary Rec1procatmg Internal Combustion Engmes (40 CFR 63, Subpart ZZZZ)

40 CFR 63 Subpart YYYY, apphcable to: stauonary combustion turbines, was promulgatedi:on March 5,
2004. However, iniApril 2004, USEPA proposed to “delist” natural .gas-fired combustioni‘turbines from

' | ' 1 45



CPV Smyth Generation Company
PSD Air Permit Application

the NESHAP program as USEPA believed that HAP emissions from stationary combustion turbines did
not pose a hazard. In August 2004, USEPA stayed (indefinitely) the combustion turbine NESHAP for
natural gas-fired turbines, and any unit that fires oil less than 1,000 hours per year, pending a final
decision on delisting. Therefore, NESHAP 40 CFR 63 Subpart YYYY is not currently applicable to the
Project’s combustion turbines.

The HRSGs equipped with duct burners are considered electric utility steam generating units under the
NESHAP regulations. 40 CFR 63 Subpart UUUUU provides standards for coal- and oil-fired electric
utility steam generating units. However, natural gas-fired electric utility steam generating units are
exempt from the requirements of 40 CFR 63 Subpart UUUUU. Since the duct burners are fired solely
with natural gas, 40 CFR 63 Subpart UUUUU is not applicable to the Project.

40 CFR 63 Subparts DDDDD and JJJJJJ are for the same source category, which is industrial,
commercial and institutional boilers. 40 CFR 63 Subpart DDDDD applies to major sources of HAP
emissions and Subpart JJJJJI applies to minor, or area, sources of HAP emissions. As shewn in Table 3-5,
the Project will be a minor source of HAP emissions and, therefore, would fall under 40 CFR 63 Subpart
JIIJJ).  However, natural gas fired boilers are exempt from the requirements of 40 CFR 63 Subpart
J1JJ11J and since the auxiliary boiler is fired solely with natural gas, it is exempt from 40 CFR 63 Subpart
LALAAN

40 CFR 63 Subpart ZZZ7Z7 applies to stationary reciprocating internal combustion engines at both major
and non-major sources of HAP. The emergency generator and the fire pump engines for the project will
be subject to 40 CFR 63 Subpart ZZZZ. In accordance with 40 CFR 63 Subpart ZZZZ, a new engine that
satisfies the requirements of NSPS 40 CFR 60, Subpart IIII is deemed to be compliant with NESHAP 40
CFR 63 Subpart ZZZZ. As discussed in Section 4.5, the Project’s emergency generator and fire pump
engines will comply with NSPS 40 CFR 60, Subpart [III and, therefore, will also comply with NESHAP
40 CFR 63 Subpart ZZZZ.

4.7 Federal Acid Rain Program

New electric generating units that have a generating capacity greater than 25 MW and produce electricity
for sale, are subject to the federal Acid Rain Program under 40 CFR 72. The Project’s two combined
cycle generating units will be subject to the Acid Rain Program, which requires that an Acid Rain permit
application be submitted to the permitting authority at least 24 months prior to commencement of
operation. In addition to the requirement to obtain a permit, the Acid Rain program requires that subject
sources secure SO, allowances to cover actual SO, emissions and install CEMS that satisfy the
requirements of 40 CFR 75. S '

CPV Smyth wili purchase each year sufficient Acid Rain SO, allowances to cover a‘ctué] emjssions' from
the combined cycle generating units. Since the vnits will be fired solely with natural gas, SO, emissions
will be minor and the required offsets will be readily available,

The requirements of 40 CFR 75 will apply to the combined cycle combustion turbines and the associated
duct burners, and include comprehensive requirements for monitoring, recordkeeping, and reporting of
NO,, SO, and carbon dioxide (CO;) emissions. Affected generating units must install and operate a
CEMS for NOy, SO, and CO; emissions and must also prepare and maintain a monitoring plan that
describes the methodologies used to measure and report emissions. The CEMS must satisfy detailed
equipment specifications, test procedures, and quality assurance and quality control procedures to ensure
the accuracy and validity of the CEMS data. CPV Smyth will install and operate CEMS that satisfy all of
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the: requirements. of 40 CFR 75, which will be documented in the momtormg ,plan requued ‘to ‘be |prepa1'ed1
and subrmtled to. the VDEQ and USEPA. .

4.8 Tltle v Qperatmg Permit

Vlrgmla has been delegated authority. by’ USEPA to administer the federal T1t1e \'2 operatmg jpetrhit

program (40 CFR 70) under its: regulatlons at.9: VAC 5. Chapter 80: In accordance with.the. requirements .
of Vlrglma 5 T1tle v operatmg permit:program, all| facilities; sub_]ect toithe Acid: Rain program are subject -
to the Title V' operating permit program. The Title. V' operating permit program reqmremems for Acid
Rdin 'sources are prowded under 9 VAC :5 Chapter 80; Part T, Article: 3 of the VDEQ regulatlons In
accordance with 9 VAC5-80-430(C) of these regulations, CPV Smyth shall submit a complete: Title V
.operating, permit application no later than 12 moriths after the commentcement of operation of the facility.

4.9 Compliance Assurance Monitoring

The Compliance Assurance Monitering requirements under 40 CFR Part 64 apply to any emission unit
located at a source required to obtain a Title V operating permit, if that emission unit satisfies all of the
following requirements:

¢ Is subject to an emission. limit or standard for a regulated pollutant;
e Uses a control device to achieve compliance withi that limit or standard; and

s Has uncentrolled potentiall emissions of that regulated pollutant in excess of the major source
threshold.

The combined cycle turbines: and duct bumers have uncontrolled potential emissions -of NO, and CO
‘above the major source threshold and: use a control device to meet an emission limit. Therefore, the
.combined cycle turbines and duct burners meet all three requirements for CAM applicability. However,
in accordance with 40 CFR 64.2(b)(vi), the CAM regulations exempt sources with a Title V Operating
Permit that specifies a continuous compliance determination method for the pollutant(s) that would
otherwise be subject CAM. The Project will install'and operate CEMS to quantify NO, and‘CO emissions
in units of measure: consistent with the applicable emission standards and, therefore, the combined cycle
turbines and duct burners will be exempt from CAM requirements.

410 Clean Air Interstate Rule

The Project’s two combined cycle generating units will be subject to the requirements of the ‘Clean Air
Interstate.Rule (CAIR) program implemented under the VDEQ regulations at 9 VAC 5-140. Although the
‘CAIR program was:replacediby USEPA withithe: CSAPR program in August 2011, Virginia continues to
maintain its CAIR requirements since the: CSAPR, was ‘vacated by the United States: Court. of. Appeals for
the: ']Dlstnct of Columbia Cll‘CUIt on August 12, 2012 4 -

"The: CAIR program in Virginia cons1sts of .three separate ermssnons tradmg program |(1) annuall NOy:
emission§ (9 VAC 5 140; Part Il) (2) ozone seasoni NO emissions. (9 VAC 5-1140 Part, l'l) and:(3).
annual SO, emissions (9 VAC 5-140, ‘Part V). - Smnlar to:the; Acid: Rain nprogram, CPV Smyth must
.obtain a CAIR permit prior'to-operation of the: fac1hty and install and .operate CEMS to: measure NGy and
SO, emissions. However, unlike the Acid.Rain program, the facility will'be: a]located‘ .annua.l' and'lozone
season NO emission allowances n accordance with'9 VAC 5 14(9 1420 and 9 VAC 5- 140 2420

.emissions in any gw,en year. If msufﬁcnent NO . allow_an,ces are allocated to the facﬂlty for any gwen
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year, then sufficient additional NO, allowances will be secured to cover all of the facility’s annual and
ozone season NO, emissions. No SO, emission allowances will be atlocated to the facility and, therefore,
50, allowances will be secured to cover the facility’s actual annual SO, emissions each year.

CPV Smyth will obtain a CAIR permit prior to the commencement of operation. The CEMS installed
pursuant to the requirements of the Acid Rain program satisfy the CEMS requirements of the CAIR
program. CPV Smyth will secure sufficient NO, and SO, allowances, not otherwise allocated, to cover
actual emissions each year.

411 Federal Greenhouse Gas Reporting

USEPA regulations at 40 CFR Part 98 require activities in certain source categories to report emissions of
the greenhouse gases CO,, methane (CH,), and nitrous oxide (N>O). The collective emissions of CO,,
CH,, and N,O are converted to CO,¢ using the global warming potential of each substance in 40 CFR 98,
Subpart A. Emission units subject to the Acid Rain program are categorically subject to the requirements
of 40 CFR 98 Subpart D. The combined cycle combustion turbines and associated duct burners will be
regulated under 40 CFR 98 Subpart D, which specifies that CO, emissions will be monitored as required
under 40 CFR 75, and converted to metric tons for reporting under 40 CFR 98.

40 CFR 98 Subpart C applies to fuel combustion seurces, excluding electric generating units under 40
CFR 98 Subpart D and emergency equipment as defined under 40 CFR Part 98.6, with a combined heat
input capacity of 30 MMBiu/hr or greater at facilities emitting at least 25,000 metric tons of CO,e per
year. The auxiliary boiler is not an electric generating unit, and will be regulated under 40 CFR 98
Subpart C. Emissions of CO,, CH,, and N;O from the auxiliary boiler will be calculated using the
appropriate equations in 40 CFR 98 Subpart C of 40 CFR 98. The emergency generator and fire pump
engines are emergency equipment as defined under 40 CFR Part 98.6 and, therefore, exempt from the
requirements of 40 CFR 98.

Per the requiréments of 40 CFR 98 Subpart D, emissions of CH, and N;O from the combined cycle units
will be calculated using the appropriate equations for combustion sources in 40 CFR 98 Subpart C.

Total COse emissions from the combined cycle combustion turbines and auxiliary boiler and reported to
the USEPA by March 31" each year via USEPA’s Electronic Greenhouse Gas Reporting Tool.

4.12 Chemical Accidenf Prevention

Section 112(r} of the CAA and associated USEPA regulations at 40 CFR 68 apply to owners or operators
of stationary sources producing, processing, handling or storing texic or flammable substances. The
substances regulated under Section 112(r) and their threshold quantities are listed at Section 68.130 of 40
CFR 68. The Project will not store any regulated substances above a threshold quantity and, therefore, is
not required to prepare a Risk Management Plan in accordance with 40 CFR 68. However, the general
duty clause in 112(r)(1) of the CAA will apply, which requires that the facility identify potential hazards
from the accidental release of a substance, implement design safety features, and maintain a safe facility
as necessary to minimize the consequences of an accidental release. CPV Smyth will take steps necessary
to meet the generat duty provisions.
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4,13 Greenhouse ‘Gas Permitting Reqwrements {2 VAC 5-85)

The: project wﬂll be 'subject GHG permitting requu'ements :as the fin- accordance w1th 0 VAC 5:85 as
potentlal CO2e emissions: will be in excess: .of 100,000 tpy. “This: apphcatlon satlsfles the GHG perrmttmg
.requlrements by meetmg the PSD permitting; requ1rements as- dlscussed in’ ‘Sectlon 4' 2. :

414 Virginia Ai¢ Toxics (9 VACSSO) e

Artlcles 1 and 2. of 9 VAC 5' Chapter. 60" Part l] mcorporate by reference alk: the NESHAP standards

;promulgated‘ by USEPA in'40 CFR 61 and 401 CFR 63. There iare'no 40 CFR: 61 standards: (Artlcle 1of 9
VAC 5 Chapter 60) that apply to the fac:1llty As dlscussed in Section: 4 5, ithe: Pro_|ect s combustlon

turbines, HRSGs with duct burners, auxiliary ‘boiler and «€mergency engines are subject o NESHAP

standards under .40 CFR 63. However, Article 5 of 9' VAC'5 Chapter 60-includes additiona] air toxics

regulations for new sources of air toxics emission. Sources covered by an existing NESHAP standard are

exempt from Article: 5 in -accordance with 5-60-300.C.4. However, as NESHAP Subpart YYY'Y has been

stayed by the ' USEPA and is not currently in affect, the exemption under 5-60-300.C.4 is not available to

‘the combustion turbines.

An analysis of air toxic emissions from: the combustion turbines was conducted to determine if the
potential emissions of any air toxic with a Threshold Limit Value (TLV®) exceeded an exemption
threshold as defined under 5-60-300.C.1. Based upon this analysis, the potential emissions of three air
toxics frorm the combustion turbines exceeded an exemption threshold. Sources subject to Article 5 of 9
VAC 5 Chapter 60 must implement BACT for subject pollutants and demonstrate that ambient impacts
are less than the VDEQ’s Significant Ambient Air Concentration (SAAC) as defined under 9 VAC 5-60-
330. BACT will be satisfied by the firing of natural gas and the emission controls implemented to satisfy
PSD. BACT as discussed in Section 4.2. An evaluation of ambient air impacts: from the combustion
turbines for subject air toxics was conducted to demonstrate that maximum predicted impacts are below
the applicable SAAC.

Emission calculations for air toxics are provided'in Appendix B of this document. The ambient air impact
analysis is provided under separate cover with the PSD'ambient air impact analysis.
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5.0 BEST AVAI LABLE CONTROL TECHNOLOGY (BACT)tANALYSHS

5.1 I]ntroductlon

As discussed’ ‘in Section 4.2, a PSD BACT analysns is requ1red for emlssmns of NO,, CO,
PM/PMm/PMQ i5, H2804, VOC, and GHGs: fromuthe Prolect in accordance w1th 9 VAC 5- 80-»1I705 and )
VAC 5-50-280. BACT i 1s also requtred for minor:source. emlsswns of 80, 1n :accordance ‘with 9 VAC'5- '
50-260 as dlscusscd in ‘Section 4.4." The. followmg control technology analysts satlsﬁes the BACT
requtrements for all subject pollutants and emission . umts for the PrOJect ‘ : c

51.1 Deflmtlon of BACT
The VDEQ regulations define “Best Avallable ‘Control Technology under 9 VAC'5-50-250 as follows:

«..a standard of performance- (including a visible emission standard) based -on the |
maximum degree of emission reduction for any pollutant which would'be emitted from
any proposed stationary source which the board, on acase-by-case basis, taking into
account energy, environmental and econemic impacts and other costs, ‘determines is
achievable for such source through the application:of production processes or available
methods, systems and techniques, including ‘fuel cleaning or'treatment or innovative fuel
combustion ‘techniques for control of such pollutant. In no event shall application of best
available control technology result in emissions of any pollutant which would exceed the
emissions allowed by any applicable standard in Axrticle. 5 (9 VAC5-50-400 et seq.)of
this part or Article 1 (9 VAC 5-60-60:et seq.) of Part Il of 9 VAC 5 Chapter 60 If the
board determines that technological ‘or econemic limitations on the application of
measurement methodology to particular emissions unit would make the imposition of an
emission standard infeasible, a design, equipment, work practice;, operati’onal' standard, -or
combination .of them; may be prescribed instead of requiring the application of best
available control technology. Such standard shall, to the degree possible, set forth the
emission reduction achievable by implementation of such .design, equipment, work
practice or operation, and shall provide for compliance by means which achieve
equivalent results.”

With regard to pollutants :subject to Article 6 of Part II of 9 VAC 5-80; SO, BACT is further defined
under 9 VAC 5-50-250 as follows:

“In determining best available control technology for stationary:sources subject to Article
6(9 VAC 5-80-1100 et 'seq.) of Part II of 9 VAC 5 Chapter 80; consideration shall be
given to the nature. and amount of the new. emissions, emission: control efficiencies
achieved in: the industry for the: .source type and' the cost—effectlveness of the mcremental
'em:ssmn reduction achieved.” - . : ‘

5.1.2 BACT Process '

Per USEPA gu1dance a PSD BACT: analysm must be conducted nusmg a; “top down approac -;In a “top o
dewn” BACT analysis, all controk technologles fora: subject pollutant are: 1dent1ﬁedI and rankedlfrom most
to least efficient. An :evaluation of each technology 18- then: conductedl 107 eterrtune if 1t 1s»techn1ca.|ly
feamble for the proposed project and if so; the resultmg energy,: env1ronmental and. econormc 1mpacts
fromits apphcatlon The most efficient technology that 18 determmed to e ‘technically: feasiblé: and does
not résult in adverse energy, environmental and/or econonnc 1mpacts isiselected'as BACT.
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The BACT process described in USEPA"s draft.decument titled “New Source Review Workshop Manual:
Prevention of Significant Deterioration and Nonattainment Ared Permitting” (NSR. Manual) (USEPA,
1990), whichi acts as a non-bmdmg guidance document for USEPA, state permitting -authorities and
permit applicants during the. perrmttmg process. The BACT process is conducted on a ipollutant by
polkitant basis’ for each emission unit that emits that pollutant. The process involves the followrng five
steps: : :

‘Step 1: Identify:all potential control technologies, applicable to the pollutant and process.

Step2:  Determine the technical feasibility of ‘each conitrol technology identified under Step 1 as
applicable toithe Project and eliminate those that are infeasible.

Step: 3: Rank the: technically'feasible control techn‘ologi’es based onoverall control efﬁciency

Stepid: Eviluate the most effectwe control techno]ogy based on econommic, energy, and

: ' 'xenwronmenta] factors If the ost effectwe controll technology causes- unacceptable

weconomlc energy; and/or env1ronmental lmpacts - the: niext imost effectwe technology is
weva]uated Th]S process contmues untll i technology lS selected. as BACT

' ESt'epé'i"‘): . Select the nmost effectlve optlon not ellmmatedl ini Steps 2 - 4‘ above ias. BACT and
determme the=correspondmg ermssmn lm'ut for the: SIJb_]ECI pollutant. and: enussmn source.

Per this guidance;, if a pro_]ect ‘electsito. 1mplement the top -techmcally feas:ble level of control identified
in Steps 1 and.2; then no: further analysrs is required. - -

513 Sources Rewewedl To Identlfy BACT

Steps 1 and-2.in the IBACT process are: the ldennﬁcatlon of a]lI avallable ‘control technologles and the top
levell of controll for each sub_]ect pollutant from each: source type for .the |prOJect Per USEPA gmdance
BACT may be: achleved from. a change in raw matenals a Iprocess modrﬁcatlon andfor add-on pollutxon
controls. ‘For the PrOJect the. wcleanest raw. matenal (riatural’ gas) and lowest ermttmg fossil-fuel
generatmg process (combined cycle combustxon turbmes)l have: beenw selected Therefore ‘the
identification. of theitop level of control focused on. add on po]lut1on controls '

'Per .USEPA gu:dance BACT 1s expressed as; an ermssmn Tate: and the top level of controli 1s detemuned'
from the followmg , : o

The most stringent emissions limitation . Wthh s contamed in ‘any. ‘State Implementation Plan
(SIP) for suchi class: or category of - stat1onary source; or . ‘

o The most strmgent emissions 11rmtat10n Wthh Is achrevedlm pract:ce by such’ c]ass or: category of
statlonary source. |

In-order to 1dent1fy the “most strmgent ermissions. lumtatron whichiis: achleved in practice” by a:combined.
cycle .combustion ‘turbine facility, numerous sources of mformatlon were. ‘evaluated. These sources
included thé following:

USEPA’s RACT, BACT, LAER Clearinghouse (RBLC)
The California Air Resources Board (CARB) BACT Cleannghouse
USEPA regional air permitting websites; and -

-]

State environmental agency websites. _
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In addition to. these~ sources of 1nformatlon .additional publicly avarlable mformatlon obtamed through
Tetra Tech’s expenence ssuch as permits. for individual proleets not Ihsted m the RBLC or agency
websites, were: also mcluded in the analysis. - :

B. 2 Comblned Cycle Combusttom Turblnes and IDuct Burners

The BACT analysrs for the combustion, turbmes and duct lbum "s the duct lbumers catinot
operate 3 w1thout the: combustlon' turbiries in- operatlon :_;Smce the ombustron tur _mes :can operate with iand"
witheut duc, 'fu-mg, BACT €Mission rates were; rev1ewed for'both ‘thes operatmg scenanos Provrded -
in Table 5-1'is a'summary of recently pemntted ermssron Ilumts.ufor-cornbmedbcycle combustlonnturbme
projects larger thari. 100 MW. ‘Table 5-1 provides the permrtted emission ‘hrmts for eachv criteria pollutant
from the PrOJect subject to. BACT requirements, Perrmtted BACT, GHG emission limits for .combined
cycle combustlon turbine projects: are provided' separately in Sectlon 5.2.8. The emission limits iprovided
in Table 5-1 serve as the basis for deterrmnmg the “most stnngent emissions limitation which. is achieved
in practice” for large combined cycle:combustion turbines.

52.1 Nitrogen Oxides (NO,)

NO, emissions can be controlled using combustion controls and/or flue gas treatment. For the' combustion
turbines, available combustion controls include dry low-NO, (DLN) combustors and the most common
flue gas treatment is SCR. DLN combustors are designed: to minimize the formation of NO, from fuel
combustion while SCR' is placed in the combustion turbine exhaust to further reduce: emissions. For-the
duct burners, available combustion: controls include loew-NO, burners (LNB). An SCR will contrel NO,
emissions from both the combustion turbines-and duct burners.

An SCR system is composed of an ammonia storage tank, ammenia forwarding - pumps and controls
injection grid'(a system of nozzles that spray ammonia into the exhaust gas ductwork), a catalyst reactor
- «and instrumentation and controls. The injectien” grid d1sperses NH; in: the’ flue gas: upstream of the
catalyst, and NH; and' NO; are reduced to nitrogen and water by the catalyst. SCR catalysts operate
efficiently within a wide range of temperatures. For base metal catalysts typically used on combined
cycle combustion turbine projects, the effective operating temperature range is between 450°F and 850°F.
Since combined cycle combustion turbine projects employ a HRSG to produce steam from the thot
exhaust gases in order to generate additional electricity in a steam ‘turbine, the SCR can be placed within:
the HRSG under its optimum temperature window to maximize NO, reduction.

Alllof the projects listed in Table 5-1 have been permitted to utilize DLN combustors and SCR to achieve
the: permitted- NO, emission: levels. Accordingly; the Project iis. proposing to use state, of the .art DLN
combustors in cembination with SCR to: control NO ermssmns from the: turbmes as well as ‘LNB for the
duct’ bumers ‘ ‘ oo

averaging

for the- Pro]ect Smce the top level of control| was: .selected ‘an’ evaluatlon of«the econormc energy, and_': :
env1ronmental impacts is-not necessary: B‘ACT w1]l b demonstrated on” a contmuoustasrs throughnthe
apphcanon of a CEMS to monitor NO, and 0, concentratlons and ca.lculate the enussron rate in units .of
ithe: BACT emission. limit. ; P
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Table 5-1: Summary Of Recent PSD Criteria Pollutant BACT Determinations fot Large (>100MW) Gas Fired Combined-Cycle Generating Plants

Emission Limits and Controls

_ Permit NO,' co' voc! PM,o/PM, 5 H,S0,
Facility Location Date Turbine {ppm) (ppm) {(ppm) ({Ib/MMBtu) {Ib/MMBtu)
Green Energy Partners / Leesburg, VA 04/30/2013 GE 7FA 2.0 2.0 1.0 (w/o DF) 0.00334* N/A
Stonewall - (w/ and w/o DF’) | (w/ and w/o DF) | 2.4 (w/ DF) (w/ and wio DF)
LLAER
Brunswick County Power | Freeman, VA 05/23/2012 | Mitsubishi 20 1.5 (w/o DF) 0.7 (w/o DF) 0.0033 (w/o DF) 0.0058 (w/o DF)
M501 GAC | (w/ and w/o DF) 24(w/DF) 1.6 (w/ DF) 0.0047 (w/ DF) 0.0067 (w/ DF)
Dominion Warren County | Front Royal, VA | 12/21/2010 | Mitsubishi 2.0 1.5 {w/o DF) 0.7 (w/o DF) 0.0027 (w/o DE) | 0.00013 (w/o DF)
M501 GAC | (w/ and w/o DF) 2.4 (w/ DF) 1.6 (w/ DF) 0.0040 (w/ DF) 0.00025 (w/ DF)
Carroll County Energy Washinglon 117572013 GE 7FA 2.0 2.0 1.0 (w/o DF) 0.0108 (w/o DF) 0.0012 (w/o DF)
Twp., OH {w/ and w/o DF) | (w/ and w/o DF) 2.0 (w/ DF) 0.0078 (w/ DF) 0.0016 (w/ DF)
Renaissance Power Carson City, MI | 11/1/2013 | Siemens 501 2.0 20 20 0.0042 N/A
‘ FD? (w/ and w/o DF) { (w/ and w/o DF) | (w/ and w/o DF) | (w/ and w/o DF)
Langley Gulch Power Payette, 1D 08/14/2013 Siemens 20 - 20 20 0.0053 N/A
SGT6-5000F | (w/ and w/o DF) | (w/ and w/o DF) | (w/ and w/o DF) | (w/ and w/o DF)
Kleen Energy Middletown, CT | 07/2/2013 Siemens 20 0.9 (w/o DF) 50 0.0051 (w/o DF) | 0.0006 (w/o DF)
SGT6-5000F | (w/ and w/o DF) 1.7 (w/ DF) (w/ and wio DF) |  0,0059 (w/ DF) 0.0007 (w/ DF)
Oregon Clean Energy QOregon, OH 06/18/2013 Siemens 2.0 20 2.0 0.0047 (w/o DF) 0.0006 {w/o DF)
: SCC6-8000H { (w/ and wfo DF) | {(w/ and w/o DF) | {(w/ and w/o DF) 0.0055 (w/ DF) 0.0007 (w/ DF)
TECO Polk Power 2 Mulberty, FL | 05/15/2013 | GE 7FA 2.0 4.1 1.4 N/A 2 gr S/100ft” of gas
(w/ and w/o DF) {no ox. cat) {no ox. car)
Sunbury Generation Sunbury, PA 04/01/2013 “F Class” 2.0 20 1.0 (w/o DF) 0.0088 0.0018
{w/ and w/o DF) | (w/ and w/o DF) 3.9 (w/ DF) (w/ and w/o DF)
Hess Newark Energy Newark, NJ 11/01/2012 | GE 7FA.05 2.0 2.0 1.0 0.00474 (w/o DF) | 0.00008 (w/o DF)
(w/ and w/o DF) | (w/ and w/o DF) | (w/ and w/o DF) | 0.00583 (w/ DF) 0.0006 (w/ DF)
LAER
Moxie Liberty LLC Asylum Twp., 10/10/2012 “F Class” 20 2.0 1.0 (w/o DF) 0.0057 0.0002
PA {w/ and w/o DF) | (w/ and w/o DF) 1.5 (w/ DE) {w/ and w/o DF)
Cricket Valley Energy Middleton, NY | 09/27/2012 “F Class) 20 2.0 1.0 {(w/o DF) 0.005 (w/o DF) N/A
Center (w/ and wfo DF) | (w/ and w/o DF) 2.0 (w/ DF) 0.006 (w/ DF)
LAER LAER
Deer Park Energy Harris, TX 09/26/2012 | Siemens West, 2.0 4.0 2.0 0.010 N/A

501F

(w/ and w/o DF)

{(w/ and w/o DF)

(w/ and w/o DF)

{w/ and w/o DF)

&




CPV Smyth Generation Company

o 'P_'SI_Z:Air Re'miil‘-Abplic&fian

Table 5 1 Summary Of Recent PSD Crlterla Pollutant BACT Determlnatlons for Large (>100MW) Gas Flred Combmed—CycIe Generatlng Plants

P T S € VU Sy R S ) S W SR R Sy S

e oN

Emlssmn lelts and Control'h '_ :

| | Permit N NO,’ co' VOC' | . Py /PN S0, |-
: Facility - | Location | Date Turbine (ppm) (ppm) (ppm) (lbeMBtu) (IbIMMBtu) ‘-
ESJoslinPower ~ |Calboun, TX 09122012 | GE7FA | _ 20 | 48 | 20 0010 - S ONIA
o (w/ and w/o DF) | (w/ and w/o DF) | (w/ and w/o DF) (w/ and 'w/o: DF) :
[ Pignicer Valley Energy Wejs_;fi@:ld, MA [04-12-20121 Mitsubishi 20 2.0 N/A 0.0040 . - N/A
Ceiitet: s 501G (w/ and w/o DF) | (w/ and w/o DF)y (w/ and w/o DF)
. —_—— e — = = LAEE' = — — —_—
Thioiiias C. FefgusQﬁ_ [ Llasio, TX 09/01/2011 | GE7FA 20 4.0 20 0.018 0.0078
Pay I O (no DF) (no DF) (rio DF) _(no DF)
Palmdalc Hybnd Power Palmdale CA 10/18/2011 | GE7FA 20 2.0 (w/o DF) “N/A 0.0048 (wio DF) N/A
_ (wf and w/o.DF) [ 3.0 (w/ DF) 7 0.0049 (w/ DF)
Avenal Power Center Avenal CA 0512712011 | GE7FA | 20 20 N/A 11.78/b/hr:w/ DF N/A
S ] ' {w/ and w/o DF) | (w/ and w/o DF) 8. 91 Ibhiz wlo DF B
Portland Gen. Eloctric. - Morrow OR | 12/29/2010 | Mitsubishi | - 2.0 N/A N/A i ’ N/A
Carty.Plant - . : - R MSOIGAC {(w/ and w/o DF) : N € |
Live:'oakspowaf S ' 03/30/2010 Siemens | = 25 | 2.0(w/oDF) 20 | 05 gr SN00f° of
e , SGT6-5000F (no DF) 3.2 (w/ DF) (no DF} AT gas
Victorville 2 Hybnd 103-11-2010| GE7FA 20 2.0 (w/c DF) N/A 180 Ib/hr w/DF | N/A
: L (w/ and w/o DF) | 3.0 (w/ DF) 12.0Ib/tir w/o'DF | -
High De_sqrt P_owjer[' 03-11:2010 | Sicféns WesL. |- 2.5 4.0 - NYA S UNIA
TR O . ___S0IF _ | (wand w/oDF) |(w/andw/oDF)| - .
| Wolf Hollow Power - |-Hoi | 03/0372010| GET7FA 20 10.0 30
N i S 7 (w/ and w/6 DF) (o 6X. cat) (no oX, cat)
Panda Sherman Power. | | 02/03/2010 | GE 7FA 20 15.0 4.0
L _ L (w! Aand, w/o DF) | . (no ox. cat) {no ox. cat)

3 DF refers to ducl ﬁnng
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5.2.2 Carbon Monoxide (CO)

CO is emitted from combustion turbines and duct bumers as a result of incomplete oxidation of the fuel.
CO emissions can be minimized by the use of proper combustor design and good combustion practices.
The most stringent CO add-on pollution control technology is an oxidation catalyst, which is a passive
reactor that consists of a honeycomb grid of metal panels coated with a platinum catalyst; the catalyst
oxidizes the CO to CO,. For a combined cycle combustion turbine, the oxidation catalyst is placed in the
HRSG in front of the SCR catalyst so that it will operate at or above the SCR catalyst temperature.

With a few exceptions, the great majority of projects listed in Table 5-1 have been permitted with an
oxidation catalyst to achieve the permitted CO emission levels, including the three most recent projects in
Virginia. Accordingly, the Project is proposing to use an oxidation catalyst to control CO emissions from
the combustion turbines and duct burners.

A review of recently permitted projects shows that most are permitted at an emission rate at or above 2.0
ppm corrected to 15% O, on a 1-hour averaging basis during all operating periods. A few projects have
marginally lower permitted limits without duct firing and one project has a lower limit with duct firing,
but these projects have a different combustion turbine than the Alstom GT24 and cannot operate down to
the very low minimum operating load of the Alstom GT24 turbine. For these reasons, 2.0 ppm corrected
to 15% O; on a 1-hour averaging basis was selected -as BACT for all operating cases, consistent with the
preponderance of projects listed in Table 5-1. BACT will be demonstrated on a continuous basis through
the application of 2 CEMS to monitor CO and O, concentrations and calculate the emission rate in units
of the BACT emission limit.

5.2.3 Volatile Organic Compounds (VOCs)

Similar to CO emissions, VOCs are emitted from combustion turbines as a result of incomplete oxidation
of the fuel. VOC emissions from combustion turbines can be minimized by the use of proper combustor
design and good combustion practices. Depending upon the species of VOCs in the turbine exhaust, the
oxidation catalyst employed to reduce CO emissions may also reduce VOC emissions but the reduction in
VOC emissions is expected to be modest. Therefore, the critical control technigque for VOC emissions is
proper combustor design and good combustion practices.

VOC emissions from duct burners are typically higher than from the combustion turbine. A review of the

permitted projects in Table 5-1 shows a range of permitted VOC emission limits, most with an allowable

emission rate that is higher during duct firing of the HRSG. The permitted VOC emission limit for any

combustion turbine project will be dependent upon the make and model of the combustion turbine

selected and the vendor guaranteed emission rate. The combustion turbine selected for the Project is an
- Alstom GT24, for which there is no comparable project in Table 5-1.

The Alstom GT24 was selected for the Project due to its unique ability to enable the combined cycle
power plant to meet its permitted BACT emission rates at LLO, allowing the GT24 unit to cycle up and
down and follow the projected demand in the area. Since the turbines can operate at LLO, it will
minimize startup and shutdown (SU/SD) operation during which VOC emissions are elevated as
compared to steady state operation. For comparison, the combustion turbines permitted in Table 5-1 will
typically have a minimum operating load of 50%, below which, they cannot meet their permitted BACT
emission rates. As a result, these other turbine models could require a significant amount of SU/SD
operation and consequently, increased VOC emissions as a result,

”
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Based uponr Alstom s expected VOC emissions: from: the combustron turbme and' msta]]atlon of an
oxidation catalyst, the: proposed VOC BACT emission, rates are 1 Olppm corrected te.15% 02 on.a; I hour
averaging basrs ‘without duct firing and 2.0 ppm. corrected to: 15%; O, ona, 1* hour averagmg Jbasrs wrth_
duct. ﬁrmg These iemission limits: are consrstent wrth the most stnngent ermssron lumts 1dent1ﬁed\

Therefore these rhmrts are. proposed as the top-leveltof control and an evaluatron of the economlc energy,;
and; envn‘onmental lmpacts is not- necessary ' . - S .

ST

5. 2 4 IPartlcuIate Matter: PM, IPWIm, and PMz 5)

: Emlssmns of partlculate matter result from trace qua iti es of ash (non-combusnbles) in the fuel] products
of incomplete combustion and: conversion of: SO in, thie: exhaust to condensable salts. Conservatively, all
particulate: matter (PM) emissions from-the Project are presumed to be Tess.than 2.5 microns in size
(PM, 5) and, therefore, emissions of PM;PM,q artd'PMz_s are: presumed!to ibe ‘equal. Particulate emissions
are minimized by utilizing state of the art.combustion turbines firing natural. gas since natural gas has the
lowest ash and sulfur content available. - '

A review of the permitted emission limits in Table 5-1 shows a wide range of values on a Ib/MMBtu
basis. Similar to VOC emissions, the permitted PM. emission limit for-a combustion turbine project will
be dependent upon ‘the make and model of the combustion turbine selected and the vendor guaranteed
emission rate. " For example, GE guarantees a flat pound per hour PM emission fate across all operating,
loads for their combustion turbines. This results in-a wide range PM emission rates:on:a 16/MMBtu basis
for GE turbines. A comparison of the recently permitted Green Energy Partners project in Virginia to the
Carroll County project in Ohio shows a permitted PM emission rate difference. of a factor of three {on‘a,
Ib/MMBtu basis) for the: same model GE turbine. This discrepancy-results from the Green Energy
" Partners permltted PM emission rate in lb/MMBtu being at full operating load wh1le the Carroll: County
Timit 1o/MMBtu is- at minimum; operating load.

The combustion turbine sse‘lecte‘d for the Project is an Alstom GT24, for which there is no- comparable
project in Table 5-1. As.discussed in;Section 5.2.3, the Alstom GT24 was selected! for the Project in part
due toits uniqueability to meet.its permitted BACT emission rates at very low operating loads. Due to
the unique operation of the Alstom (GT24, CPV Smyth does not believe the Project can be directly
compared to the projects:listed in Table 5-1 for PM emissions.

BACT for PM emissions frem the Project are proposed to be good combustion practices, the use of
- natural .gas with a maximum sulfur content of 0.5 gr/100 scf and the guaranteed' emission rates from
Alstom.. Alstom’s guaranteed PM emissions on a' lb/MMBtu basm change depending upoT: operatmg load
and ambient condrtlons In -order to establlsh BACT as an. crmssron rate, the following lllImlS at full
operatingload are proposed forithe: Project;, mcludmg fl]terable and' condensable PM. The pound‘ per ‘hour
ilt[mts are absolute maxunurn values whlle =the l]beMBtu llrrut represe t' ,all scenanos At full‘ operatmg

Tosrt

lelMMBtu Ibut no mcrease n: mass ermssmns w1Il result ER / Coa
o 129 Ibs/hr with duct firing;” o
o 94 lhs)’hr without,duct'ﬁﬁng; and

o 0.005 Ib/MMBtu (at full load).

! @ 5-7
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Full operating load limits are proposed to establish BACT since performance emissions testing will be
conducted at full operating load and this approach is consistent with the most recent combined cycle
generating project permitted in Virginia. The proposed limit on a Ib/MMBtu basis is within the range of
recently permitted projects in Table 5-1. Further reductions in PM emissions from the turbines are not
technically feasible as there are no known combustion turbines equipped with add-on PM pollution
controls and the natural gas delivered to the plant will be pipeline quality.

52.5 Sulfur Dioxide (SO,)

SO, is emitted from the combustion turbines and duct burners as a result of the oxidation of the sulfur in
the fuel. The only practical means for controlling SO, emissions from the combustion turbines and duct
burners is to limit the sulfur content of the fuel. The Project proposes to use pipeline quality natural gas as
the sole fuel. Pipeline quality natural gas is the lowest sulfur content fuel commercially available and the
sulfur content of the natural gas will be no greater than 0.5 gr/100 scf of gas, or approximately 0.0015 1bs
SO,/ MMBtu.

5.2.6 Sulfuric Acid Mist (H2S0,)

In any combustion process, the sulfur in the fuel is predominantly oxidized to SO, but a small percentage
of the sulfur is oxidized to SOs, which reacts with moisture in the exhaust to form sulfuric acid (H,SO,).
Similar to SO, emussions, the top level of control for H,50, emissions is to limit the sulfur content of the
fuel. The Project proposes to use pipeline quality natural gas as the sole fuel, which is the fuel with the
lowest sulfur content commercially available and therefore, represents the top level of BACT for the
Project.

Alstom provided CPV with guaranteed H,SO, emissions based upon their estimate of sulfur to SO,
conversion. The maximum H,SO, enussion rate shall be no greater than 0.00095 1b/MMBtu, which is
consistent with the permitted emission limits for projects listed in Table 5-1.

5.2.7 Ammonia (NH3)

NH3 1s injected into the exhaust of the combustion turbines prior to the SCR to facilitate the conversion of
NOx to nitrogen and water. NH; is injected at a ratio slightly greater than the amount required to convert
100% of the NO, if the SCR operated at 100% efficiency. Additional NH; is required mostly to offset
mixing inefficiencies in the exhaust and to some degree to offset insufficient residence time for reaction
of the NHy/NO, mixture across the catalyst. Consequently, some of the injected NH; does passes through
the SCR unreacted and is exhausted to the atmosphere. These NH; emissions are called the “ammonia
slip.” . Ammonia slip will be limited to 5.0 ppm corrected to 15% O, during normal operation. Ammonia
will not be injected until the SCR catalyst reaches the vendor recommended minimum operating
temperature to ensure a high reaction efficiency.

5.2.8 Greenhouse Gases

USEPA issued a 2011 guidance document for completing GHG BACT analyses titled “PSD and Title V
Permitting Guidance for Greenhouse Gases”. This guidance is in addition to the 1990 USEPA BACT
guidance document. Although the 2011 guidance document refers to the same top-down methodology
described in the 1990 document, it provides additional clarification and detail with regard to some aspects
of the analysis, The following analysis has been conducted in accordance with both the 1990 and 2011
guidance documents.

5-8
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Step I+ Identlf}' Potentmlly Feasible GHG Control. Optlons

In Step 1, the apphcant must 1denttfy all ¢ avallable ‘contiol’ optrons whtch Ihav "th potentlalifor .practlcal
apphcatton to the. errussmn unit and regulated pollutant uncler eva]uatlon cludmg lower—ermttmg-;-
process: and .practlces In:assessing available GHG control measures,. the sources-.of information-reviéwed

in Sectioni 5 L3 were Teviewed with: regard‘ to: GHG controls and emlssmns : For a combmed cycle turbme: - o

project, potentlall GHG!

'_ntrols mclude the foll wmg

1. fow carbon emrttmg fuels

2. carbon capture and: storage (CCS) and‘

3. _energy efficiency and heat rate.
Each of these GHG control measures is-evaluated in Step’2 of this analysis.
Step 2: Technical Feasibility of Potential ‘GHG Control :Options

Low Carbon-Emitting Fuels

Natural gas combustion generates significantly lower GHG emissions on a per unit -of heat throughput
than distillate oil (approximately 27% less) and coal (approximately 50% less). Use of biofuels, such.as
biodiesel, would reduce fossil-based:carbon dioxide emissions, since biofuels are produced from recently
harvested plant material rather than ancient plant material that has:transformed into fossil fuel. However,
biofuels are in liquid form, and the Project is not being designed!for liquid fuel. In: additien, combined
cycle turbines have technical issues with biofuels that have yet to be resolved and as a result, there are no
known permitted or proposed. combustion turbine projects firing biofuel.. In order to feasibly fire biofuel
in a combustion turbine, it is expected that distillate fuel would' need.ito be blended with biofuel, which
would' offset some or all of the potential reductions in'GHG emissions. For this reasen, biofuels were

eliminated from: consideration as BACT. Therefore, natural gas represents the lowest -carbon . fuel
commercially available for the. Project. ‘

Energy Efficiency and::l'-lea_t- Rate
USEPA's 2011 GHG permitting guidance states:

“Evaluation of [energy efficiency options] need not include an assessment of each and
every conceivable improvement that could marginally improve the energy efficiency -of
[a] new facility as a whole (e.g., installing more -efficient light bulbs in the facility’s
cafeteria), since the burden of this level of review would. likely. outweigh any- gain in
emissions reductions achieved. USEPA instead, recommends that the. BACT analyses for
units at a new facility concentrate on.the energy- efﬁmency of eqmpment that uses: ithe
largest amounts; of energy, since: ienergy. efﬁc1ent opttons for such units' and. equ1pment -
(e:g., induced draft’ fans electrtc water pumps) thl have a llarger 1mpact on reducmg wthea
facility’s emissions.. SRR : =

USEPA. also recornrnends that permlt apphcants e

“proposé optlons that are deﬁned as’ an overalll category T su1te of techmques 1o yteldr‘
levels .of energy. utilization: that could: then be- evaluatedl and judged by the permlttmg -
authotity and'the public against: establlshed benchmarks Wthh represent a high level6f-
performance within aniindustry.” . :
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With regard to electric generation from combustion sources, the combined-cycle combustion turbine is
considered to be the most efficient technology available. GHG emissions from electricity production are
primarily a function of the amount of fuel burmed. Therefore, a key factor in minimizing GHG emissions
is to maximize the efficiency of electricity production, or otherwise known as minimizing the heat rate.

The heat rate of an electric generating unit is the amount of heat needed to generate an amount of
electricity and is usually reported in units of Btus of fuel consumed per kilowatt-hour of electricity
generated (Btu/kW-hr). An efficient unit will require less fuel to generate a kilowatt-hour of electricity
and have a lower heat rate. Most existing fossil-fuel fired generating units are older boilers and turbines
that are less efficient than new combined cycle combustion turbine projects. In general, boilers have a
higher heat rate than combined cycle combustion turbine projects that use the waste heat from the
combustion turbines to generate additional power in a steam turbine. In addition to the efficiency of the
electricity generation cycle itself, there are a number of key plant internal energy sinks (parasitic losses)
that can improve a plant’s net heat rate (efficiency) if reduced.

Measures to increase energy efficiency are technically feasible and are addressed in more detail in Step 4
of this analysis.

Carbon Capture and Storage

USEPA has specifically stated that CCS is technically achievable and must be considered in a GHG PSD
BACT analysis. CCS is composed of three main components which are CO, capture and/or compression,
transport, and storage. CCS may be eliminated from a BACT analysis in Step 2 if it can be shown that
there are significant differences pertinent to the successful operation for each of these three main
components from what has already been applied to a differing source type. For example, if the
temperature, pressure, pollutant concentration, and/or volume of the gas stream to be controlled differ
significantly from previous applications, then it is not certain the GHG control device will work in the
situation currently undergoing review. Furthermore, CCS may be eliminated from a BACT analysis in
Step 2 if the three components working together are deemed technically infeasible for the proposed
source, taking into account the integration of the CCS components with the base facility and site-specific
considerations (e.g., space for CO, capture equipment at an existing facility, right-of-ways to build a
pipeline or access to an existing pipeline for transport, access to suitable geologic reservoirs for
sequestration or other storage options). While CCS is a promising technology and may be technically
achievable for a specific project, USEPA has also stated that at this time CCS will be a technically
feasible BACT option in certain limited cases.

As stated in the August 2010 Report of the Interagency Task Force on Carbon Capture and Storage, co-
chaired by USEPA and the United States Department of Energy, while amine- or ammonia-based CO,
capture technologies are commercially available, they have been implemented either in non-combustion
applications (i.e., separating CO, from field natural gas) or on relatively small-scale combustion
applications (e.g., slip streams from power plants with exhaust volumes that would correspond to
approximately one megawatt of generating capacity). Scaling up these capture processes would represent
a very significant technical challenge and potential barrier to widespread commercial deployment in the
near term. It is unclear how transferable the experience with natural gas processing is to separation of
power plant flue gases, given the significant differences in the chemical make-up of the two gas streams.
In addition, integration of these technologies with the power cycle at generating plants present significant
cost and operating issues that need to be addressed prior to widespread, cost-effective deployment of CO,
capture. Current technologies could be used to capture CO, from new and existing fossil fuel energy
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power plants; however, they are net ready for widespread. 1mp1ementat10n prtmarlly because they have
not been demonstrated at the scale necessary to establish confidence for pewer’plant. appllcatlons To.
date, United States power generating projects under consrderatlon for usmg 'CC _',technology have
requrred significant government funding and' have been targeted for coal ﬁred boilet, .plants ‘that lhave'
exhaust with higher' CO; concentrations and lower exhaust volume as: compared to a combustlon turbme',

‘Regardmg p1pel1ne transport for CCS there does:mo ne)ust d nearby e)ustmg C®2 plpelme mfrastructure' w
(see thure 5-1). The nearest CO, p1pellne to: the Pro_|ect is in: southern. MlSSlSSlppl :more: than 500 mlles: ' _
fromiithe: |P[‘0_]ecl in'astraight line dlstance The cost to construct a.plpelme from the lPregect to MlSSlSSlppl ‘
would ‘make the Project uneconomical. Furthermore the time necessary, to acquire all requlred regulatory
approvals and construct the pipeline would take many years.

Wlth ‘regard to storage for CCS, the Interagency Task Force concluded that while there is currently
estimatéd to be a large volume of potential storage:sites, “to enable widespread, safe, and effective CCS,
CO, storage should continue to be field-demonstratedi for a variety of geologic reservoir classes” and that
“scale-up from a limited number of demonstration projects to wide scale commercial deployment may
necessitate the consideration. of basin-scale factors (e.g., brine displacement, overlap of pressure frents,
 spatial variation in dépositional environments, etc.).”

Based en the abovementioned USEPA guidance regarding technical feasibility, the distance to the nearest
CO; plpellne and the conclusions.of the Interagency Task Force for the CO, capture component alone,
CCS has been determined to be not techmcall y feamble for the Project.

Step 3: Ranking of Technically F easrble GHG Control Options by E_ﬁ'ecaveness

Based :on the results of Step 2, the only GHG control optlon techmcally feasible. for the PIOJect is energy
efficiency.

Step 4: Evaluation of Energy Efﬁcrency and Heat Rate

Improvements to: energy efﬁcr_ency and “heat rate” are important GHG' control measures that can be
employedito mitigate GHG: emissions. Fhe Project is proposing advanced combustion turbine combined
cycle technology, which is recognized as the most efficient commercially . available technology for
producing electric power from fossil fuels. Improvements: 1o the heat rate typically will not change the
amount of fuel combusted for a given combustion: turbine installation, but.it. will allow mere power to be
produced from:a given amount of fuel (i.., improve the heat rate) so:ithat more GHG-emissions will be
:dlsp]aced from. ex1st1ng sources.

Key factors addressed in the evaluation of energy efﬁcrency and lieat rate are: the core efﬁcrency of the
selected turbines. and ‘the significant factors; affectmg overall miet heat ‘ratesin combmed cycle. operating
mode. _.The ProJect is-proposing to mstall_-two “B’ Class: turbmes ine. combmedl cycle |c0nﬁgurat10n G
class turblnes are slightly more: efficient and thiis Have .a lower heat rate; However “G classi turbinés
generate approxrmately 25% more electncity per turbine and woeuld not. maitch the. pro_]ectedl demand for -
the Project area. In’ addltton “G” class turbmes general]y have a hlgher low roperatmg limit. (the lowest
MW output at which the facility can operate 1n compllance with 1ts-|perrmts) nthanl fhe: proposed “F” class
turbines.. As prevrously drscussed the- capabllrty of the GT24’ turbing 1o Operate at LLO s 1ntegra] to the
design of the Project. By matching the pro_lectedl demand’ for. the ‘area dnd' rmmrmzmg startup and -
shutdown - operation, the GT24 turbine provrdes greater operatlonall flexrblllty andl ‘lower overa]ll
emissions. The expected heat rate differential’ between" “E and “G” 'class turblnes in: combmed cycle
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mode;, is expected to be less than 1 percent at ISO conditions, without duct firing. For-these reasons, “G”
class machines have been eliminated from consideration:for the Proposed/ Project.
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"Fig_ure 5-1 CO:; Pipelines in the United States :
- From: “Report of the Interagency’ Task Force on: Carbon Capture and Storage,
v August 2010, Appendlx B. ) ' - :

The Alstom GT24 combustlon turbine. is’ an. advanced generatmn of “B 'class wmachmes Jthat has higher-
outputiand improved: hieat rate compared toprior “F” class: desngns The:Alstom GT24 combustlon tukbine
represents; thé:current: state-of sthe-art. for.the: evolvmg “F” class technology that, has been in operatlonr for-
mere - than 20 years: with' thousands. of machines in operauon' ~The steam’ cycle portlon of the plant
(HRSG; p1pmg -and . steam” furbine generator) de51gned with a. s1ngle stearn- turbine in 5" “2 oni'1”
configuration ‘will have: a lower heat rate as compared .to a Iseparate steam: turbme ‘matched to each
combustion turbine:in'a™1 on 1™ conﬁguranon T ' -

With regard to energy efficiency considerations in comblned ‘eycle combnsnon turblne facﬂmes the
activity with the greatest effect.on overall plant: efﬁmency is the method of condenser coohng As with. all
steam-based electric generation, combined cycle jplants can use-either dry cooling or wet cooling. for
condenser cooling. Dry cooling uses large fans to condense steam,dlrectly inside a series of pipes, similar
in concept to the radiator of a car. Wet cooling can either be closed :cycle evaporative cooling (using
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!coolmg towers) or once-throug " cooling using very large volumes: of wa
is: supenor for cfﬁc1ency purposes because of the whasw ,thermodynarmcs
.colder water as: compared to dry coohng Addltlonally, dry coohng requ

draft coohng towers also reqmre a s1gmf|cant quantlty of water mostly due’ to evaporatmn -to;-ithc
atmosphere. The evaporative water losses: from a wet .mechanical idraft coolmg tower lmpose an
addifional burden with the creation of a visible fog plume during certain ambicnt conditions.

The higher water demand for a wet coolmg tower is of ‘significant importance to the Pro_]cct as the area
cannot. support higher water usage. For this reason, a dry cooling system with an air cooled condenser
was selected for the project as wet cooling was not technically feasible.

Step 5: GHG BACT
The very low heat rates (high efficiency) associated with the cembined cycle combustion turbine

technology selected for the Project and the use of the lowest ca.rbon fossil fuel, natural .gas, as the
exclusive fuel, represent GHG BACT for the Project.

A review-of recently permitted GHG BACT .emission rates was conducted and the results of this review.
are provided in Table 5-2. The USEPA has also proposed an NSPS standard' for GHG emissions. from
new natural gas fired generating plants of 1,000 Ib/MW-:hr on a gross output basis.

The emission limits in Table 5-2 and the NSPS are all based upen COse emissions over a 12-month
operating period (except as noted in the table) and, therefore, account for both duct firing and non-duct
firing -operation. Each limit also takes into account an esnmate of performance degradation of the
combustion turbines over their. expccted' lifetime. Based upon performance data of the GT24 turbine
provided by. Alstom and expected. operation during duct firing and nen-duct firing operation -and predicted
performance degradation, the GHG BACT emission rate for the Project was determined to be 888
1b/MW-hr on a gross output basis over a 12-month operating period.
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Table 5-2: Summary Of Hecent PSD GHG BACT Determlﬁﬁtlons for Large (>100MW) Gas Flred Comblned-Cycle Generatmg Plants

Project Locatioh .lf-j'ernyt Date | - C‘,’I";':;f;'e"“ _sgg;ge | Co_;_e.\Emis_jsion Limit | D:ﬁ:::’aal:’c‘;“
Green Energy ;Lzesburg : 04/3,0/_3'2"0"13‘ .- GE7FA . D . ‘ .
Paitners / Stonewall-| VA. . | e CT - gas firingw/ DF. |- 903 | Ib/IMW-hi (gross) 12.0%
Brunswick County 'Freeman VA ‘0“57@5612 Mitsubishi” |- R
Power B __M501 GAC [ CT- gas f'iﬁng“w!"S'DI‘?._;' 920 | 1b/MW-hr-(net) . 12.0%
Carroll County | Washington | '1’1/512(113. ﬁGE7FA ' | I/MW-hr (gross,
Energy | Twp,OH ol CT: gas fmng ! DE _..859 | excluding duct firing) | Unknown
Renaissance Power | Carson City, | 1 17172013 . Slemens 501 ‘ '
' M T _FD2. CT - gas ﬁrmg w/ DF 1,000 __l_bMW:hrﬁ(gross)’ , Unknown
Oregon Cledi " | Lugcas, OH | 18-Jun-2013 | Mifsubishi- L 2R ]
Energy Center M501 of -
' | Siemens SGT- A C :
1. ___|. . 8000H CT - gas firing w/ DF - 340 Ib/MW-hi: ) 128%
Calpine Deer Park. | Deer Park, | 29:Nov-2012. | Siemens 501F | T [ oMWrB0day |
L “TX oo lee o | CT - gas firing - 920 “folling)_. - _12.8%
Channel Energy Pasadena TX 29:No6v-2012° | Siemens501F |~ -+ LT In/MWe ht (30—day .'
Center N . ol | CT-gasfiring 1920 |-rolling) . 12.8%
Hess Newark Newark NI '1-No’v—*_2()ﬁl2 [ GE7TFA T T B I -
| Energy Center o i . |CT-gasfiingw/DF | 887 | I/MW-hr(gross) ~ | 12.8%
Cricket Valley ‘-Mldd_lr_:tgwn, 09/27/2012 "F" Class S o
Energy Center | NY - ' ' CI gas fmng w/ DF 925 | Ib/MW-hr (gross) _ 12.8%
Déer Park Energy | Harris, TX 0_912612012 i-’S_iE’r’ﬁ'e‘r’is‘ West. o , o
1 I =~ SO0IF | CT-gasfiringw/DE_| 920 | IMW-hv (gross) 12.8%
Pioneer Valley ‘Westfield, | 04- 12 2012 Mitsubishi - : Lo !
_Energy Center MA 016 CT - gas firing w/ DF | -'895 | Ib/MW-hr (gross)’ 8.5%
Thomas C. Horseshoe | 10- Nov—2011 "~ GE7FA T B - .
Fergusod _| Bay, TX ‘ : _CT - gasfiting W/ DE.- | - 918 | [b/MW-hr (gross) 5%
Palmdale Hybrid | Palmdale; ~10/.‘18!-2011- "GETFA | CT- gas firing.w/ DF. |- © .~ | 16/MW-hr (net,
Power CA = e &solar thermal - 774 | including. $olar) | Unknown

&
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The emissions and operatmg dataused to deterrmne the CO.e BACT ennssron rate are prov1ded below :

Ncm—IDuet ang Operatlon

Avg Annual:-Temp 59°F

Annual Operatmg Hours: 5,760 hrs/yr

COge emissions: . 468,295 lb/hr at100% load
Gross: EHea.t Input : 3 936 MMBtu/hr )
Gross Output -' 602 E) !MW '

*Duct ang Ogeratrcm

Avg Annual Temp 90°F

Annual Operatmg Hours: 3,000 hrsfyr

CQ,e emissions: 584,699 1b/hr at 100% load.
Gross Heat Input: 4,914 MMBtuw/hr

Gross Output: 713.3 MW

The proposed GHG BACT emission rate takes into account a performance degradation value of 12.0%
from the original design: performance data. The degradation rate takes into account three performance
factors predicted to impact operation of the combustion turbine over time. These factors were derived
from a detailed analysis conducted by the Bay Area Air'Quality Management District (BAAQMID) for the:
Russell City Energy Center, which used a 12.8% degradation factor and has been included. in séveral
‘GHG BACT decisions by USEPA. The 12.0% used for-the- PI'O]eCt was chosen to be consistent with
recent VDEQ GHG BACT determinations.

The first factor taken into account in the degradation rate by the BAAQMD is de51gn margm to reflect ithe
likelihood that the equipment as censtructed and installed may not fully achieve the optimal vendor
specified design performance. A design margin: of 3.3% was factoered into: the GHG BACT emission rate:

The second factor taken into account by the BAAQMD is. performance margin to reflect normal wear and
tear of the combustion turbine over its useful life. A performance margin of 6.0% was factored into.the
‘GHG BACT emissioen rate.

The third and!final factor taken into.account by the BAAQMD is degradation of auxiliary plant equipment
to reflect normal wear and tear. A degradation margin for auxiliary equipment of 3.0% was.factored into
the. GHG. BACT emission rate.

These three factors were expected to compound upon each preceding factor such that the overall
-degradatlon rate. used m the Russell Clty prolect was 12 8% over Lhe useful\ ltfe of the combustron

'turbmes

iGreent Energy Part.ners and‘ Brunswrck Ceunty Power pro;ects recently permltted‘ n Vrrgmla take 1nto
:account three degradatlon factors in the determmatlon of 'the: COze; en‘ussmnwllrmt however; these factors L

=dlffer slrghtly from the BAAQMD’S Russell C1ty Energy Center analysrs'.t --;The Vrrglma p[‘D_]SCtS Jlnclude o

:degradatlon margm for auxrhary lpower a.nd a 7 I% degradatmnl margln for the steam turbme system :
Application of these: factors ylelds an overa]l degradauon factor of 12: 0%, Wh]Cl‘l is shghtly Jess: than the' .
value derived at for the Russell Ctty fEnergy Center. T : .
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CPV Smyth believes it is important that the GHG BACT emission rate take into account design margin,
degradation of generating equipment -and auxiliary power .degradation, consistent with the Russell :City
Energy Center analysis' and recent VDEQ-determinations. ‘CPV Smyth proposes a 12. 0%. degradatlonw
factor consistent with projects recently approved by the VDEQ

529 . Summary .of IProposed Combustaonn Turbme BACT Emlssmn Rates '

'P['OVlded in’ Table: 5- Jis a summary of .propesed BACT emlssmn rates for the combmed cycle
combustron turbines.’ : : .

Table 5-3: Proposedl Combustion Turbine BACT Emission: lelts Steady State' Operatlon

| . LongTerm Limi
~ Pollutant |  Emission Controls Short Term Limitts) | ° °?(gp_e:g‘;it)'““t
NO, - PLN: Combustors (CTs): 2:0. ppmyvd @15% 0z 74. 7 tpy
. - DLNCon , PP
- : LNB (Duct Burners) .(_all‘ operatmg modeS)
. SER :
€O | ' iGood Combustion . '20ppmvdl@15% 02 47.7tpy
B ' - Practices ' | (alll operatmg modes) ‘
. , _Ogxidation Catalyst - = | _ 7
PM/PM,¢/PM, 5 Good‘Combustion N -1",,2':'9‘1155:;11:- ; 3951y
_ Praciices. - (full load\with duct firing) -
Natural Gas Sole Fuel' | 9.4 Ibs/hr:(full loadiwithout
| duct firing)
" 01005 T/MMBu all
N : e : l operating. medes)
VOC | Good Combustion } 1.0 ppmvd @15%.02 22.1 tpy
“Practices: - Il «(without duct firing)
Oxrdatlonl Catalyst [ 2:0ppinvd @15% 02
o : , ‘ (with,duct: firing). - ‘
H;S0; |- Natural Gas:; Sole Fuel | - 0.0010Ibs/MMBti = | . 86ip 1
200 . ., | -0 tpy .
- . Sulfuri<0,5,g1/100. CF gas e : ' l
COse | Natural Gas:Sole Fuel |~ 8881bigrossMW-hr | - 1,156;440 tpy '
| tpY. |
ﬂ Energy Efficiency . (12 monthaverage) : _ i

5 2,10 StartuplShutdown (SUISD) EmISSIOI'IS

Cembustion turbmes experience increased VacC, (al6] and NO, emissions during startup’ and shutdown
operation. In-addition; initial Tow operatmg temperatures dunng startup preclude the use of the: SCR and
limit the. efﬁcrency of the: 0x1dat10n catalyst:” BACT for startup:e vand shutdewn:is:geod. operatmg practlcest

i

by following, the manufacturer’ s recommendations dunng startup, and. limiting; the. startup' time. The.-

Alstom GT24 combustlcm ‘turbines proposed forthe projéct enables. the plant to'meet:the ;proposed' BACT

emission rates at very low operatingiloads, down: to approximately 5 percent CTG load (10% plant load).

This design feature of the GT24' turbines reduces the number of ‘starts and stops by allowing the ‘units to
cycle:down during periods of low demand rather than: requiring the’ unit to be shutdown. '

Although the number of starts .and stops. will be minimized, startup and eshutdown operation- cannot be
completely avoided. During SU/SD: operation, VOC, CO and NGO, enlissions ‘will be ‘minimized by
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proper operattona] practices. The combustion turbines: will be- opcrated 1n accordance w1th manufacturer‘
spemﬁcatwns durmg SUISD penods to ensure that emlssmns are tmmrmzed dunng these short perlods '
: "R'cata]yst ‘reaches the.. -
vendor spec1ﬁed nummum opcratmg temperature to mlmmlze NO emlsswnsr unng these perlods The'-‘
estimated stanuplshutdown emissions for the combustmn turbmes are' provnded m Table 5-4. Any- .
increase; ‘m‘emtssmns durmg SU/SD: operatlon is mcluded ‘

“potential annual emlssmns prov1ded in P

“Table 5 -3';| détauled ermssxon calculattons airc prov1ded' in; Appendtx-B:Qf %
Table 5-4: Transnent Emlssmn Ierlts {lbs per event) L SO : -
qulutanl Gold‘Start Warm Start Hot Std_rt- Shutdown I "Fransitioﬁ‘to-ancl. fromLLOC
NO 61 56 50 46 | 2.9
co- 77 7 a7 17 ' 32
VoG 73 69 39 25 48

For the purpeses of Table 5-4, the following definitions are applied:

s Cold Startup refers to restarts madeat least 60 hours or more after shutdown..and shall not last
longer than 180 minutes per occurrence..

» Warm Startup:refers-to restarts made: between 8 and 60 hours after:shutdown -and shall not fast
longer than 126:minutes per occurrence. :

* Hot Startup refers to restarts made between 0 and 8 hours after shutdown and shall not last longer
than 56 minutes per occurrence.. '

» Shutdown refers (o the per-iod._ between the time the turbine load drops below 5 percent operating
load and the fuel supply o the turbine is cut. Shutdown operation shall not last longer than 11
minutes per OCCUITence. '

# Transition to and from LLO refers to the perioed between LLO (5% turbine load) and compliance
load and shall not last longer than 24 minutes for ramp :down (12 minutes) and ramp up (12
minutes) combined.

5.3 Auxiliary‘Boiler

The Project will include an auxﬂmry boiler rated .at- 93 MMBtu/hr fired sole}y with natural gas The
-aux111ary b01ler w1ll provxde steam to warm up the steam turbme,to rmmrmze the duratlon of plant

per year Emlssmns from the ‘boﬂ cf"subject to _ACT requnrements and' rrev1e
recently permitied endission: »rates from'natural gas fired b01lers ‘the. results of thls Teview : afe: prov:dedl ine
Table '5-5. The emission limits prov1ded i Table.5-5 serve a8 the ba51s for . determmmg nthe most
stringent emissions. limitation which is achteved 1n practtce " for natural gas fired auxxhary bculers

@; ' 5-17
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5.3.1 Nitrogen Oxides (NO,)

Similar to the combustion turbines, NO, emissions can be: controlled using:combustion controls -and/or
flue gas treatment. For the auxiliary boiler, the most advanced level. of control:identifiedin Table 5-5 is
ultra LNB. Ultra LNB-can achieve a NO, emission. rate .of 9 ppm corrected to 3% O,. Based upon
recently- perrrutted projects: listed :i in Table. 5-5, this is the t0p level of control for a gas ﬁred auxrlrary '
boiler rated at lless tham 100 MMBtulhr

Further- reductlons in NOy ermssmns could be achleved throughl mstallatron of an SCR 'However the
installation: of an SCR :on,the auxiliary:boiler wouldk not be:cost'effective due to the already very low NOx
emissions from the boiler. Potential NO, emissions from the boiler are’ 0nly 1.0 1bs/hr-and limited-to 2.0
tpy due to the proposed operating restriction’ of 4,000 hrs/yr: The VDEQ’s engineering analysis. for the
recently penmtted Brunswick: Energy project, showed a cost ito centrol. of over $60'000 pper ton of NOy
* removed for :SCR:on an aux1hary ‘boiler: equrppedl with: ultra-low ‘NOx ‘burners. Furthermore the Green
Energy Partners ./ Stonewal] project; was recently approved by the V'IDEQ with' ultra-low NOx: bumers as
lowest achrevable €mission rate w(LAER) for the; auxrlrary boiler. ' : '

Based o & revrew of recently .permrttedi projects;, 9 0'ppm: corrected t0'3% 10, was: determmed to be the
most stnngent emission: limit achreved i .practrce andiis selected as ‘BACT for the auxiliary boiler.

532 1Carbon Monhoxide. |(CO)'

CO'is emitted- from the aux1lrary botler as :a‘result of mcomplete ox1datron of the fuel .CO emissions can
be minifmized!by the useiof [proper. combuster: design ‘and ‘good combustron practices: For the auxiliary
boiler; the most advanced level of control identifiéd. in Table 5-5 is advanced ultra LNB. Ultra LNB can
minimize CO emissions andiachieve an emission rate of 50 ppmicorrected to 3% O;. Based npon recently
permittediprojects listed in “Table 5-5, this is theutop level of: control' for a gas-frred auxrhary borler ratedat
lessthan, 100 MMBtujhr -

Further reduchons in CO crmssrons could be: achleved through mstallatron of an oxrdatron- catalyst.
However ithie: installation’ of an oxrdatron catalyst on. the auxrlrary boiler- would ‘not be:cost effectrve due:
to"the already. low.COi ermssrons from: the boiler. ‘Potential CO i emissions from the beiler are only 3.4
Ibs/hr and limited to: 6. 8:itpy. due to the proposedI operatmg resmctron :of 4 000, hrs!yr "The: VDEQ S,
vengmeermg analysrs nfor the:s recently perrmtted* Brunswrck Energy pI’O_]eCt showed a:cost 10 control of
,$10 000 per ton of'CO: removed for an oxrdat1onl catalyst on an auxiliary | Iborler equipped. with ultra- low
: NO [burners. Furthermore ithe’ Green Energy Partners /- Stonewalli pro_]ect concludsd that an- oxidation
catalyst ‘would »not be cost effective ‘on-an auxrlrary borler emitting over 12 ~tpy »nearly double the
ermssrons from the Project’s auxrlrary Ibmler :

Based on a review of recently perrmtted pI'O_lCCtS 50-ppm corrected to 3% 02 was. determmed ‘toube the
‘most stringent emission limit-:achieved in practice and‘is selected as BACT for'the auxrhary boiler.
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Table 5-5:. Summary Of Flecent PSD Criteria Pollutant BACT Determinations for Natural Gas-Fired Auxlhary Boulers

Emission Limits: and Controls

‘ppivis 'parts per rmlhon by volume, dry, at 3 percent O,.
Concentrauon in ounds per mllhon Bt heat i input (HHV), except as noted, mciudmg front (filterable) and back-half (condensable) PM:

ey - Permit ~NO, co’ voc'. 'l?!\?"i_ibl?ﬂi.z-s’
~ Facility __Location | Date | Controls (ppm) (ppm) (IbIMMBtu) (ib/MMBtu)
| Green Energy Partners:r Lecsbﬁr_g, VA | 04/30/2013 | UliraLNB 90 50 0.002 (LAER)" 0002
Stonewall : i 1 L o
Brunswick Cbuﬁ'iy"Pciwer‘ 1 05/23/2012 | Ulira LNB 9.0 50 0,006 " 0.0075
‘Dominion Warren cGh?{{; ‘. ) 122172010 | UlwaLNB 9.0 50 0.0053 0.005
Carfoll County Energy Washmgton '11/5/2013 | Ultra LNB 164 s 0.006 0.008
. 1 Twp,, OH
Renalssance Pow ‘| Carson City, MI |.-11/1/2013 INB | 30 50
‘Middletown, CT | 07/2/2013 LNB_ | 3/ — 100
oy . | Oregon. OH ___ | 06/18/2013 | UlraLNB | 164 75
.. "|Notth Beaver | 04/23/2013 | UlwraLNB. | 90 50
Twp " PA
| Sembury,PA__ |0401/2013 | [NB__ | 30 100 003
* | Newark, NJ 11/01/2012 | Ultra LNB 9.0 50 0.004
'lddiemn, NY [0927/2012| Ulws LNB 9.0 50 51
= Lol J . . o . e : .
Ploneer Valley Energy ', R Wesit'ﬁélvdfvrlx 04-12-2012|  LNB 25 50 N/A 0;0Q48
Center - . I
Paliiidale Hybiid, Power [Palmdale, CA__| 10/18/2011| Ulwra LNB 9.0 E
Avenal Power Center. - enil, CA 0312772011 | -Ultra LNB 2.0 50
Portland Gen.-Electric .| Morrow, OR 12/29/2010 LNB a0 | NA
Carty Planl ‘ e '.; R
Vigtorville 2° H)?bﬁ"" R _V'i"ctorft'il'l‘e,;gﬁ_r 03-11-2010| Ultra LNB 90 50
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5.3.3 Volatile Organic Compounds (VOCs)

Similar to:CO, VOCs are emitted from the auxiliary boiler as @ result of incomplete oxidation of the fuel.
CO emissions.can be minimized by the use of proper. combustor design and. good. combustron practices.
For theauxiliary boiler, the. mostiadvanced level of control 1dent1ﬁed in Table5-5 is advanced ulira LNB.
There are, no techmcally feasible: add-on: control technologres that can reduce VOE emrssmns from the
-aux1hary boller by: s1gmﬁcantly measurable amounts : '

The lowest perrmtted VOC emission irates: 1dent1ﬁedl in Table 5- 5 are for the Green Energy Partners /
‘Stonewall and. Cncket Valley Energy projects. However both of thCSCJpI'OJCC[S are located in ozone non-
attainment areas and were required:to meet LAER for VOC emissions. The: PSD BACT determinatiens
identified in: Table 5-5 are consistently at -or close to an:emission rate of 0.005 Ib/MMBtu. Based upon
these recent PSD: BACT. detemunatrons 0. 005 lb/MMlBtu was detemuned to be- BACT for the auxiliary
boller

53, 4 Partuculate Matteru(PM PMw, anlemz s) -

:Ermssrons of; ipartlculate matter result from trace quantltles of ash (non—combustrbles) ni the fuel products

.of mcomplete cornbustlon and conversmn of” SOZ i the exhaust to condensable sa]ts Particulate

emissions: from a: combustlon source are’ mrmrmzedi by utrhzmg state of the art, combustlon technology
while ﬁnng natura] gas: since' natural gas: has the-lowest: ash and sulfur content, available. The. permrtted

" PM emission rates 1dent1f1ed in ‘Table 5- 5 range. from: 0. 002 to 0 @08 lb/IVMBtu with most 'projects at

0.005 lb/MMBtu ‘Theithree most recent projects; permitted in’ 'VA cover the fulli range of these: permitted

+ limits: The reason for the difference in permitted PM emission from the auxiliary’ !boﬂer is most likely

dueto dlfferences invender specrﬁed‘ emission rates.

. Based'upon-recent- PSD BACT determmanons @.005 lb/MMBtw was selected as BACT for the auxiliary

borler

5.3:5 Sulfur \Dmmde (802) and Sulfunc Acnd\‘M|st (H2504)

Sulfur drox1de and sulfunc ﬁamd mist.are: ermtted from the auxrhary boiler as-a result of the oxrdauon of
the: sulfur iniithg fuel.- The only” pracncal means for. | controllmg 80; and HZSO4 emissions from the
aux1l1ary boller isto: limit the sulfur content of the fuelt The PI'O_]CCI proposes. BACT ito beithe use;of

pipeline quality pnaturalhgas with. a sulfur conterit no _greater, than 0: 5 gr/lOO scf of gas -or ‘approximately -

0i0014'1bs: SO-JMMBtu

53.6 Greenhouse Gases

~ As discussed in Sectlon 5.2:8, there are three control mechamsms for reducmg GHG: emissions. from
combustioni processes: , ( 1) Tow ‘carbon- emrttmg fuels; (2) carbon capture and storage (CCS); and (3)

energy. effrcrency

The combined cycle combustion turbines account for ‘99% of the facility’s: GHG emissions. As drscussed
in Section 5.2.8, CCS is-not technically .or economically. feasible: for the .GHG- enusstons from the
combustion turbines. Since CCS becomes more feasible at larger scales, it is-concluded that it is not
feasible for the auxiliary boiler as it is not feasible for the combined cycle combustion turbines.

BACT for the auxiliary boiler is proposed to be firing natural gas as the sole fuel and: efficient boiler
design.
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54 Emergency Generator and Fire Pump Englnes .f'f-j,-"

The PI'O_]CCt w1ll mclude an emergency diesel ‘generator engme and a d1esel ﬁre .pump engme Both'’
engiries will be. ﬁred with ULSD fuel. Both: engmes will Ibe used only durmg emergency srtuatlons w1th
the- cxceptlon of penodrc mamtenance/readmess testmg, and w1ll be ‘lnmtedi .to a maxrmumr of 500 L
'operatmg hours .per rolllng 12 month ;penod Aoy g : '

’I‘here ‘are’ rio. \post combustlon controls that Ihave !been |demonstrated in 1pl'aCt1CC for sma]l emergency-- '
mternal combustlon engmes In order 1o satlsfy BACT requtrementSﬂC V. Smyth proposes that. the..
engines ‘meet NSPS 40 CER 60 Subpart IHII requlrements Under 401 CFR 60: Subpart TIT; thé iemergency
generator engine must meet the Tier 2 standards and the fire .pump engine: must meet:the Tler 3. standards
for off-road. diesel engines under 40 CFR '89. Enissions will be controlled through the use.of ULSD,
engine design, good combustion practices-and limited: annual operation. With the exception of emergency
situations, ‘the engines will only operate for maintenance and readiness testing purposes; operation for
these: purposes shall be limited!to 100 hours per year. The specific BACT emission limits for each engine
are provided in Table 5-6. ’

Table 5-6: Emergency Engine Emission Standards

Emergency Generator Fire Pump:
Tier 2 Standard! Tier:3:Standard
Pollutant (9/kW-hr) {g/kW-hr)
NO, 6.4' 4.0
CO 35 3.5
vOC 13 0.5°
PM/PM1o/PMz:is 0.2 0.2
S0z N/A N/A

' Tier 2 standard for NOQ, and VOC is 6.4 g/lkWh, combined. To estimate potential
emissions; -assumed NO, emissions -equal to this level and. VOC emissions equal to:
the oldet Tier 1 limit of 1.3 g/kWh. '

? Tier 3 standard for NO, and VOC is. 6.4 g/kWh, combined: To estimate potential
emissions; assumed NO, emissions equal to this Tevel and VOC emissions equal to:
0.5 g/kWh, ‘

3 S0, emissions will be limited based upon a maximum fuel sulfur content.of 15 ppm
(0.0015 Ib/MMBtu).

55 Fugitive GHG Emission Sources

The jproject wrll include natural gas handhng systems andasulfur ‘hexaﬂuonde (SFG)Lcontammg «circuit
breakers. Fugitive: Ilosses «of natural gas.and ‘SFg will. contnbute 10'GHG: missions from the Project. - At
this: time; the CPV Srnyth does not ‘have the: de51gn details necessary @ number of natural gas prpehne .
'c0nnect10ns and. 01rcu1t breaker SF6 capacrty)l to quantify fugitive COze;: emissions from- this .equipiment. -
Although fugmve CO;e emissions: cannot be: quantlﬂedf at this:time, the pro;ect w1ll tmplement current, '
BAC’F standards for these emlsswn sources mcludmg the followmg s :

e The: facrhty will urmplement an audrtorylwsual/olfactory \leak detectlon program for the natural gasi o
|p1p1ng components and make: darly observatlons o . :

e The facrlrty will equip the circuit breaker- w1th alow .pressure alarm: and liow pressure lockout SF5
emissions from the circuit breaker will be. calculated1 annually (calendar year) in accordance with




CPV Smyth Generation Project
PSD Air Permit. Application

the mass balance .approach in Equation DD-1 of 40: CFR Part 98, Subpart DD. The maximum
annual' leakage rate for SFs will.not exceed' 1% of the total SFg¢ storage capacity of the plant’s
' c1rcu1t breakers : :

e The. facility shall maintain records of all measurements and reports related: to the fugitive
emission: -sources: including - those related to: mamtenance ‘as we11< as comphance w1th ‘the
\Momtonng ‘and. QA!QC defined under 40 CFR 98' 304 Subpart DD

5-22
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Sk




DOCUMENT CERTIFICATION

Facility Name: CPV Smyth Generation Company, LLC

Registration No.

Facility Location: _Atkins, VA

Type of Submittal Attached: Major NSR Air Permit Application

Certification: | 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 properly 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 and evaluating the information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. | am aware that there. are significant
penalties for submitting false information, including the possibility.of fine and imprisonment for
knowing violations. :

Name of Responsible Official (Pfint): Peter Podurgiel

Title:  Sr. Vice President

Signature: ‘]pm/(}’/\/\/ Date: { / 3 Ol / /‘T{L

' f
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VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY - AIR PERMITS

LOCAL GOVERNING BODY CERTIFICATION FORM

Facility Name: CPV Smyth Generation Company Registration Number:
Applicant's Name: CPV Smyth Generation Company, LLC Name of Contact Person at the site:
: Gener Gotiangco
Applicant's Mailing address: 8403 Colesville Road Contact Person Telephone Number:
Suite 915 (240) 723-2307
Silver Spring, MD 20910

Facility location (also attach map): The proposed Project will be constructed on a 108 acre parcel at a
greenfield location in Atkins, VA, Facility site is located in east-central Smyth County, 4 miles east-northeast of
Marion, VA, approximately 0.5 miles south of Interstate 81.

Facility type, and list of activities to be conducted: 700 MW combined-cycle natural gas-fired power
generating facility with two combustion turbines and associated duct burners. The facility will run as a base load
plant with both combustion turbines operating concurrently but the facility will have the capability of operating with
a single combustion turbine. Additional plant equipment will include an auxiliary boiler, emergency generator
engine, emergency fire pump engine, aqueous ammonia storage tank; air cooled condenser; and various
electrical transmission and switching equipment.

The applicant is in the process of completing an application for an air pollution control permit from the Virginia
Department of Environmental Quality. In accordance with § 10.1-1321.1. Title 10.1, Code of Virginia (1950), as
amended, before such a-permit application can be considerad complete, the applicant must obtain a certification
from the.governing body of the county, city or town in which the facility is to be located that the lacation and
operation of the facility are consistent with all applicable ordinances adopted pursuant to Chapter 22 (§§ 15.2-
2200 et seq.} of Title 15.2. The undersigned requests that an authorized representative of the local governing
body sign the certification below.

Applicant's Date:
signature: :

The undersigned local government representative certifies to the consistency of the proposed location and
operation of the facility described above with all applicable local ordinances adopted pursuant to Chapter 22
{§§15.2-2200 et seq.) of Title 15.2. of the Code of Virginia (1950} as amended, as follows:

(Check one block)
I:I The proposed facility is fully consistent with all applicable local ordinances.

D The proposed facility is inconsistent with applicable local ordinances; see attached information.

Signature of Date:
-authorized local
government
representative.

Type or Title:
print name:

County, city or town:

[THE LOCAL GOVERNMENT REPRESENTATIVE SHOULD FORWARD THE SIGNED
CERTIFICATION TO THE APPROPRIATE DEQ REGIONAL OFFICE AND SEND A COPY TO THE
APPLICANT)

Form 7 — April 8, 2013 Page 2




VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY - AIR PERMITS

LOCAL GOVERNING BODY CERTIFICATION FORM

Facility Name: CPY Smyth Generation Company Registration Number:
Applicant's. Name: CPV Smyth Generation Company, LLC . Name of Contact Person at the site:
' ' Gener Goliangco

Applicant’s Mailing address: 8403 Colesville Road - Contact Persont Telephone Number:
Suite 915 (240) 723-2307

Silver Spring, MD 20910

Facility ldcation {also attach map): The proposed Praject will be constructed on a 108 acre parcel at a
greenfield location in Atkins, VA, Facility site is located in east-central Smyth County, 4 miles east-noriheast of
Marion, VA, approximately 0.5 miles south of Interstate 81.

Facility type, and list of activities to be conducted: 700 MW comhined-cycle natural gas-fired power
generating facility with two combustion turbines and associated duct burners. The facility will run as a base Ioad
plant with both-combustion turbines aperating concurrently but the facility will have the capability of operating with
a'single combustion turbine. Additional plant equipment will include an auxiliary boiler, emergency generator
engine, emergency fire pump engine, aqueous ammonia storage tank; air cooled condenser: and various
electrical transmission and switching equipment. )

The applicant is in the process of completing an application for-an air potiution control permit from the Virginia
Department of Environmental Quality. In-accordance with § 10.1-1321.1. Titte 10.1, Code of Virginia (1950), as
amended, before such a permit application can be considered complete, the applicant must obtain a certification
from the governing body of the county, city ortawn in which the facility is to be located that the location and
operation of the facility are consistent with all applicable ordinances adopted pursuant to Chapter 22 (§§ 15.2-
2200 et seq.) of Title 15.2. The undersigned requests that an authorized representative of the local goveming
body sign the certification below.

Applicant's : Date:
signature:

The undersigned local government representative certifies to the consistency of the proposed location and
operation of the facility described above with all applicable local ordinances adopted pursuant to Chapter 22
(§§16.2-2200 et seq.} of Title 15.2. of the Code of Virginia (1950} as amended, as follows: '

(Check one block)

The proposed facility is fully consistent with-all applicable lacal ordinances.

D The-proposed facility is inconsistent with applicable local ordinances; see attached information.

Signature of ’% Date:

authorized local 20 : // ;q/fy
government

representative; )

s Clegy [Uilees Sty £ g Pl

Coupty. city or town: &f’# COW’{;/

[THE LOCAL GOVERNMENT REPRESENTATIVE SHOULD FORWARD THE SIGNED
CERTIFICATION TO THE APPROPRIATE DEQ REGIONAL OFFICE AND SEND A COPY TO THE
APPLICANT.] :

|
Form 7 — April 8, 2013 . Page 2




VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY - 2014 AIR PERMIT APPLICATION FEE

As of July 1, 2012, air permit-applications are subject to a fee. The fee dees not apply to administrative amendments or

true minor sources. Applications will be.considered incomplete if the proper fee is not paid and will not be processed until
full payment is received. Air permit aqplicaljon fees are not refundable.

Fees are adjusted every January 1° for CPL. THIS FORM IS VALID JANUARY 1, 2013 TO DECEMBER 31, 2013.
Send this form and a check {or money order) payable to “Treasurer of Virginia” to:

Department of Environmental Quality

Receipts Control

P.O, Box 1104

Richmond, VA 23218

Send a copy of this form with the permit application to:
The DEQ Regional Office

Please retain a copy for your records. Any questions should be directed to the DEQ regional office to which the application will
be submitted. Unsure of your fee? Contact the Regional Air Permit Manager.

COMPANY NAME: CPV Smyth Generation Company, LLC FIN:
COMPANY REPRESENTATIVE: | Peter Podurgisl REG.
NO.

MAILING ADDRESS: 50 Braintree Hill Office Park

Suite 300

Braintree, MA 02184
BUSINESS PHONE: : (781) 848-278% FAX: | (240) 723-2339
FACILITY NAME: CPV Smyth Generation Company
PHYSICAL LOCATION: Atkins, VA

PERMIT ACTIVITY APPLICATION | CHECK

FEE AMOUNT | ONE

Sources subject to Title V permitting requirements:

+  Major NSR permit {Articles 7, 8. 9} $30,870 X
e Major NSR permit amendment (Articles 7, 8,9) * $7.226

+  State major permit (Article &) $15,485

¢ Title V permit (Aricles 1, 3) $20,647

+ Title V permit renewal (Articles 1, 3) - $10,323

¢ Titte V permit modification (Articles 1, 3) $3,613

¢ Minor NSR permit (Article 6) $1,548

+ Minor NSR-amendment (Article 6) * $774

s State operaling permit (Article 5) : $7.226

* _ State operating permit amendment (Article 5) * $3,613

Sources subject to Synthetic Minor permitling requirements:

e Minor NSR permit {Article 6) $516
» Minor NSR amendment {Article 6) * $258
» __ State operating permit (Article 5) $1.548
= State operating permit amendment (Article 5) * $825

*FEES DO NOT APPLY TO ADMINISTRATIVE AMENDMENTS

DEQ OFFICE TO WHICH PERMIT APPLICATION WILL BE SUBMITTED (check one)

FOR DEQ USE ONLY
&) SWRO!Abingdon [0 NROMoodbridge ] PRO!Richmond Date:
DC #:

] VROMarrisonburg [] BRRO/Lynchburg or Roanoke [] TRO/Virginia Beach | Reg. No.:

Form 7 — April 8, 2013 Page 3



Commonwealth of Virginia

Department of Environmental Quality

AIR PERMIT APPLICATION
CHECK ALL PAGES ATTACHED AND LIST ALL ATTACHED DOCUMENTS

Local Government Certification Form, Page.2
Application Fee Form, Pages 3

Document Certification Form, 'Page 1

General Information, Pages 5-6

Fuel Buming Equipment, Page 7

Stationary Internal Combustion Engines, Page 8
Incinerators,

Processing,

Inks, Coatings, Stains, and Adheswes

VOC/Petroleum Storage Tanks, Pages

Loading Rack and Qil-Water Separators,

Fumigation Operations,

Air Pollution Contro! and Monitoring Equipment, Page 9
Air Pollution Control/Supplemental Information, Page 10
Stack Parameters and Fuel Data, Page 11

Proposed Permit Limits for Criteria Peollutants, Page 12
Proposed Permit Limits for Toxic Pollutants/HAPs, Page 13

Proposed Permit Limits for GHGs on COze Basis, Page 16
BAE for Criteria Pollutants, Page 27

BAE for GHGs on Mass Basis, Page 28

BAE for GHGs on CO2e Basis, Page 29

Operating Pericds, Page 30

ATTACHED DOCUMENTS:

Map of Site Location

Facility Site Plan

Process Flow Diagram/Schematic

MSDS or CPDS Shests

Estimated Emission Calculations

Stack Tests

Air Modeling Data

Confidential Information {see Instructions)
BACT Analysis (see Section 5)

Propesed Permit Limits for Other Reg. Pollutants, Page 14

|_.|_.|_.|_.|,,\|.;|_.| | | | | I |_.|_.|_.|_‘|_.|_.

Proposed Permit Limits for GHGs-on Mass Basis, Page 15

Check added form sheets above; also.indicate the number of copies of each form in blank provided.

DOCUMENT CERTIFICATION FORM

1 certify under penaity of law that this document and all attachments [as noted above] were prepared
under my direction or supervision in accordance with a system designed to assure that qualified personnel
properly 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 and evaluating the information, the
information submitted is, To the best of my knowledge and belief, true, accurate, and complete. | am aware
that there are significant penalities for submitting false information, including the poss:bflity of fine and
imprisonment for knowing violations.

1 certify that | understand that the existence of a permit under [Article 6 of the Regulations] does not
shield the source from potential enforcement of any regulation of the board governing the major NSR
program and does not relieve the source of the responsibility to comply with any applicable provision of the

major NSR regulatigns.
SIGNATURE: _pW |- 30~/

DATE:

NAME Peter Podurgisl REGISTRATION NO:
TITLE; Sr. Vice President CCMPANY: CPV Smyth Generation
Company, LLC
PHONE: {781)-848-2786 ADDRESS; 50 Braintree Hill Office Park,
Suite 300
EMAIL: ppodurgiel@cpv.com Braintree, MA 02184
References: Virginia Requlations forthe Control and Abatement of Air Pollution (Regulations), ® VAC 5-20-230B and
9 VAC 5-80-1140E.

Form 7 - April 8, 2013 Page 4



GENERAL INFORMATION
Personi"completing: Form: Steven Baboock Date Co Reglstratton Number
. | 0112712014 | - :
Company and DthSton Name Tetra Tech: L FIN
| L 95—4148514

| Mallmg|Address’ 1'60 Federal 8t., 3" Floor

MA 021|10

Bost n{

| Exact Source Locatlon lnclude Name of Ctty (County) andI Fulll Street Address orIDIrecttons
| Atkins, VA: - :

B Preperty Area at Stte
s

v

il Personc t01 Contact on A|r Pol!utlon Matters Name and T|tle [ .Phone Number (240) 723-2307
| Gener Gotiangce. Fax: (240) 723-2339
| Vice President. ' :

Email: GGetiangco@cpv.com

[ Latitude and Longitude Coordinates OR UTM Coordinates of Facility:

Reason(s):-for Submission (Check all that apply):

|:| State Operating Permit This permit is applied for pursuant to provisions of thie Virginia
Administrative Code, 9 VAC 5 Chapter 80, Article 5 (SOP)
. New Source This permit is applied for pursuant to the following provisions of the
. Virginia Administrative Code:
[ ] Madification of a Source [ | 9 VAC 5 Chapter 80, Article 8 {Minor Sources)
. 9 VAC 5 Chapter 80, Article 8 (PSD Major Sources)
|:|; Relocation of a Seurce ' 9 VAC 5 Chapter 80, Article 9(Non-Attainment Major Sources)
[] Amendment to a Permit Dated: Permit Type: [ | SOP (Art.5) [ ] NSR (At.6,8,9) -
Amendment Type: This -amendment is requested pursuant te the: provisions of:

_ Administrative. Amendment || 9 VAC 5-80-970 (Art. 5 Adm. ) ] 8 VAC 5-80-1935.(Art. 8 Adm.)
Minor Amendment | | 9 VAC 5-80-980 (Art. 5 Minar): | |9 VAC 5-80-1945: {(Art: 8 Minor)
Significant: Amendment | | 9 VAC 5-80-990 (Art. 5'Sig.) || 9 VAC 5-80-1955:(Art. 8 Sig:)

] 9 VAC 5:80-1270-(Art. 6-Adm.) [ ] 9 VAC 5-80-2210i(Art. 9 Adm.)
9 VAC 5-80-1280+(Art. EB.Minor) - | @ VAC _5:-'80-22'203(Ar,t; 9 Minor)

|| 9VAC 5:80-1290:Art. 6:Sig) [ |l 9 VAC 5-80-2230:(Art. 9:Sig.)

-i [ | Other (specify):

Explanatlon of Permit: Request (attacha documents |f needed)

Appllcattonlfor a proposed comblned cycte eleotrtcrgeneratlng rfaollltytreqmred 1to obtaln a Major*NSR Air [I

Permit subject to Prevention of:-Significant IIDetenoratron requirements. This documentscontarns ai detalled I
description of the jproject:and potential emission estlmates forall’ pollutants. : :

_‘|_:°n-,-|_—:7:_:Apﬁ|-3"-20'13: p——— - p— p— par— — -.'pa-g_e--ﬁ_,. .



GENERAL INFORMATION (CONTINUED)-

I | For Portable Plants: NOT APPLICABLE

; Is-thie facility cl'esigned to be portable?

li noti permlned is thls an appllcatlon to be permltted a

+ Diescribe the new location or address (include a sue;map_):

[ Yes [

o If yes is thls facnllty alreadwpemumed asa ponable plant‘? |:] Yes :

'_-‘_portable plant?‘

lf permitted: as a portable facﬂlty is this a notlflcatlon of relocatlon?

.'Yes D
-Yes [__—_l

+ Will the portabie facilitybe co-locatediwith anothersource? [ | Yes [ ] No

Reg. No.

» Will the portable facility'be modified orireconstructed as a result of the relocation? D: Yes 1:] No
« Will there be any new emissions otherthan those ‘associaled with the: relocation? m Yes D No

| = Is the facility'suitable for'the ‘area:to which it will be located? (attach documentation) Ij Yes D No

Describe the products manufactured and/or srervices‘performed at this,facility:

A proposed 714 MW combined-cycle natural gas-fired power generatingifacility with two combustion
‘turbines and associated ductburners. The facility will run as a baseiload plant-with both combustion
turbines operating concurrently but the facility will have the: capability of. operating with asingle
combustion turbine.. Additional plant equipment will include :an auxiliary boiler, emergency generator
engine, emergency fire pump engine, aqueous ammonia storage tank; air cooled condenser; and various |
electrical'transmission and switching equipment.

List the Standard Industrial Classification (SIC) Code(s) for the fa‘c'ility:

[afo [ o] [ L T T | |

]

I ey I N

List the North- American industry Classification System (NAICS) Code(s) for the facility:

[2 J2 JT1 1 [t T2 ] [ 7]

I.

T 1T T 1 ]
%

List all the facilities in: Virginia under common ownErslhip.oncont_rol"by the.owner of thie:facility\:,

Not Applicahle

cr

iMilestones: This, sectlon is fo be completed |f the permlt appllcatlo' iincludes a héw. en

umodlflcat;on 1o’ existmg operatlons

o T

Mllestones

"et;'rtiﬁ'g Dafé:;

New Eqmprﬁent Installation: ..

Apnl 2016

IMadification of Existing. F’rocess or Equlpment

: ..i'January2015 o
Ll

" otn

Start-up. Datés

il May 2017

startmg and completion date for-each phase.

*Forinew or modified. mstallatlons to:be constructed fin phased schedule gwe construcnonf nstallatlonw

iForm 7 <ApFili, 2013
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FUEL BURNING EQUIPMENT (Bonlers T_u__B_ '__5 _Kllns, and Other E;(temal Combustion Umts)

Company Name: CPV Smyth Generation Company, LLe ' Date: _ 01_4274_2_0_1_4_. o R&gistration Number:
Unit R M;Za?gf:a::rym : ' Ey;::f I.:iasgee _ Requested , .
R&f Equipment Manufacturer, Type, pgtg_‘_qf_- Dateof |- For Each Fuel Type of e (ﬁé"é-:' 1 coda: - Throughpu}* Federal Regulations
_No.. and Model Number - Manpf;- :_C,ons;'., | (Million Bt uﬁﬁ)f _ Fuel: | code Ay . By (hrslyr OFI fuellyr) that Apply
| Aistom GT24 Combustlon Turblne B ST T - - | .
cT1 | #1 2270 @ 10°F * | Natural Gas | 19 6 8,760 Hrsiyr %0 CF'?(E&E”"W“
Alstom GT24 Combustion Turblne : K _ T ) "'f:: =
CT2 | #2 2,270 @ -10°F | Natural Gas 19 6 8,760 hrsfyr 49 CFF:(E?(I? ubpart
Duct Bumer #1 (Vogt or N B ‘ . . s
L ‘ N _ . 1,259 MMCE/yr 40 CFR 60 Subpart
DB1 | equivalent) ‘ 431 Natural Gag 12 | 6 o niatural 'Q'E'I_Q' KKKK
Duct Bumer #2 (Vogt or : T . === — S
P 40 CFR 60 Subpan
DB2 | equivalent) 431 Nat'uraI‘Gas..’ - 12 6 of natural gas : KKKK
CB Nebraska Model NB-300D-70 T PR — ‘ : — — _
AB | Auxiliary Bailer (or equivalent) 92.4 Natifal Gas | 12 2 359.5 "!?_M-CF e | 4043%: 2353 i‘g’aﬂf‘j ﬂj N

Estimated Emission Caloulations Attached (include refererices of enission factors) and/or Stack Test Results if‘Available

Code A= Equipment

BOILER TYPE:

Pulverized Coal - Wet Bottom
Pulverlzed Caal - Dry Bottorm
Pulverized Coal - Cyclone Fumace
Clrculatlng Fluidized Bed '
. Spreader Stoke

. Chain or Travelllng Grate Stoker

. Underleed Stoker '

Hand Fired Coal

Oll Tangentlally Fired

2 D00 NG DN

‘| 13 Wood with Flyash Reinjection
.| 14, ‘Wood without: Flyash Relnjectlon . )
i 15 Other (éT)é"éﬂy} Natural Gas: Heater_ﬁmﬁr,ﬁ,m;

| OtHER COMBUSTION.UN i s

718 Procdess Fumace

0 Qil, Honzontally Flred (except rotary cup)

11. Gas, Tangentially | Flred

12._Gas, Horizontally:Fired

16. Oven/ Kiln™
17. Rotary Kiln

' "'C:Ed'e,TBf’-’Usage

ran

© N PP 0 N

*Pick only one option for a rgq_u_,ested !h_ro.uglibiut:.

-19. O@he_r__(§pemfy) -Gombustion Trbine

.. Steam Production

. " Dryinig / Curing

.. .Space Heating

- Process Heat
Food:Processing

; Electrical Generation

.Mechanical Work
Cther (specify)’

Page 7




. 'STATIONARY INTERKAL COMBUSTION ENGINES:
" | GompanyName:  CPY Smyth Generation Gompany; LLG Date:  01/27/2014 | Registration Nurrber:

Output Output

P ,Umt . ' Brake Electrical
IR ef..f : Fq.l'."-'.lme;t Mapufacturer, Type, Date of | Date of Horsepower Power

Manuf. | Const. (bhp) kW) Fuel

Diesel 1
(15 ppmw S)

Usage* N _
Type of (use .I.quugl-‘s-teg" .-|-F
Code C) rougapu

(hrslyr OR fuellyr) :

N/A 1,500 500 h‘rsfyr '

: ) Emergency'dleselflred flre_pump
L FP engme Make & model TBD: : 315 N/A

40 CFR €0 Sub'p'ia'rt LI5S

Diesel T
" 40 CFR 63 Subpant 2272

. |
(15 ppmw S) 1 500h!rs/yr

,E,stlmated Eml_
Avaﬂable

ons Afiached (iniclude references of emission factors and manufacturer specifications per.enging) and/or Stack Test Results if
| &

Code C = Usage

Emergercy Generator

Participates in Emergency Load Response Program
Non- Emergency Generator

Part|C|pates in Demand Hesponse Program(s)
Other (specily)

S"'P‘.W‘!“.—“

*Can pick mare than one option RTI i . T
(ie. 1and 2 OR'3 and 4) : e S TR e

**Pick only one bptibn for a feduissted throughput. - |

Form 7. April 8; 2013
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AIR POLLUTION CONTROL AND MONITORING EQUIPMENT

Company Name: CPV Smiyth Generatlon Company, LLC Date: 01/27/2014 = 'Re_gislratibn Number:
R ‘Air Paliution Control Equipment R Mﬁ'ﬁigarfi'ﬁg'.lﬁégmﬁiﬁéﬁ_t_atiun
Unit | VenV | Device | = L N o oo Tyﬁe ‘ __.P t N
Ref. | Stack | Ref. | Pollutant/Parameter . | - P o | . Percent .|
No. No. No. STEEETEE | Manutfécturer and'Model No. ‘ _(_l._t_se Effl c| en ¢ V (%) Speclfy Type; Measured Pollgtant and Recorder
_ R SRR ~70,,| Code N). , . - Used
CT1 & T T . ‘ : T
DB1 1 SCR1 NOx ' ’ - 18D 18 90. .| 40 CFR 75 Compliant _GEMS & DAHS for NOy & O2
DB1 2 OC1 co S | =13 1. 90 ‘40 CFR 60 Compliant CEMS & DAHS for CO
DB2 1 SCR2 NOx T ~ o .-TBD .- - 16 90 | 40 CFR 75 Compliant CEMS & DAHS for NO, & O;
CT2 & , . T - ’77
.DB2 2 ocz2 _ Cco ' - Teb ' 11 S 80 |40 CFR 60 Compliant. CEMS & DAHS for CO
D Manufacturer Specifications Iﬁcluded (Td be pr-o-\ii:déd or"géé vendor is éélgg't'gd_)
Code N - Type of Air Pollutlon Control Eqmpmﬁf” B I
i. Settling Chamber 4. Hotside 17. Absoiber
2. Cyclone 'b. Cold side |~ a -Packed lower
3. Multicyclone , ¢. 'High voltage b: Spray tower -
4. Cyclone scrubber " d. Lowvoltage c. Traytower
5. Orifice scrubbier e. Smgle stage . d. Venturi
6. Mechanical scrubber , L f: Two stage - 7 -, e Other__
7. Venturi serubbér . ' - g. Other_.. - -" C 18. Adsorber '
a. Fixed throat : S I s Catalytlc Afterburner - ' " a. Activated carbon
b. Variable throat . | 12. Direct Flame Afterbirmer. b. Molecular-sieve
8. Mist eliminator : 13: .Dies@l Oxidation Catalyst {DOC) : . ¢. Activated alumina
9. Filter | 14: Thermal Oxidizer d. ‘Silica gel --
a. Baghouse ' - [15i Regerierative Thermal Oxidizer (RTO) T e Other . . ...
b. Cther: R o 16 ‘Selective Catalytic Reduction (SCR) - 19. Condenser (specufy)
10. Electrostatic Prempltator ’ : 17 Selectlve Nor- Catalyt:c Reduétioh (SNCFI) © |“20. Other
Form7-¢" "T2013 7 7T 0 LT e Page 9
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AlIR POLLUTION CONTROL EQUIPMENT - SU PPLEMENTAL INFORMATION:

Company Name: CPV Smyth Generation Company, LLC Date: 01/27/2014 Registration Number: -
_ Tvoe Liquid Flow l;;iquid - Cleaning . Number Number Air to Filter Flegeneratron cFa" &1 ".Re'te_ntlon Pressure
Dévice {::e Rate {gpm) . Me’_dium Method of Fields |  of Cloth | Material | Inlet Method.& | .- Temip: ~ Time - Drop . |-
Ref. Co do Sections | Ratio Temp. | Cycle Time R (sec) 1 ch‘HzO)"-
No. N (4,5,6,7, | (4,5,6, | (9,10,17, (fpm) | CF) (sec) @93 | %12, [ 3,856,
| 17,19) [ 17 19) 18) (10) {9, 10) (9 {9) {18) _14,15).- | 14,15). * 7 9, 17)
SCR1 | 16 NA N/A N/A N/A nA | NA | WA | esor N/A 650" TED D
0c1 1 - N/A N/A N/A N/A N/A N/A N/A, 650" N/A 650" TBD TBD
SCR2 16 N/A - N/A N/A N/A N/A N/A N/A 650" N/A 650 TBD TBD
ocz | 1 WA ,_-N/A" N/A N/A N/A N/A N/A 650" N/A 650" TBD TBD
’ |

- Desrgn value at steady state: operatlon

NOTE Numbers llsted rn parenthesrs in the columns above represent the Control Equrpment in Code N below.

Code N Type of Alr Pollutron Control Equr-prnen-t_

‘Gyclone scrubber
: 'Onflce scrubber

':sh.di:‘.ch PN

b. Vanable throat RN
8. . Mist elrmrnator I
-'9‘.,F||ter Sl e

a Baghouse

b. Other; -

A0 ‘E_!_eclrpgtalrc_'!?reéip_irétor"' Y

Hot side

Caid side

High voltage

Low voltage

. Single stage
f. Two stage
g. Other:

. Catalytic Afterbumer

. Direct Flame Afterbumer

. Diesel Oxidation Catalyst (DOC)

. Thermal Oxidizer

. Regenerative Thermal Oxidizer (RTQ)

. Selective Catalytic Reduction (SCR)

. Selective Non-Catalytic Reduction (SNCR)

aoTe

L

17. Absarber
a. Packed tower '
b. Spray tower
c. Traytower
d. Venturi |
e. Othéri__-|

18. Adsorber |
carbon

c. Activated’ alﬁmma
d. Silica gelL
€. Other i

19, Condenser (spemfy)

20. Otheri.__ J

‘Form.7 — April 8,201 - -,




STACK PARAMETERS AND FUEL DATA:

Company Name: CPV Smyth Generation Company, LL'C- ' _ ) Date: . 01/27/2014° -~ - = : R"e'g_iotration Number:
e oVéﬁU&.’éc!('@fE_kh.f_l'.l_isl!".D.'é.tﬁ' R I R Fuel(s) Data ~
Unit | Vent/ ack | Vai S een Gae - e | Max. Rated | s
0l Vent/Stack | “Exit ' | ExitGas Exn Gas Exit Gas Tvie of ,Heat_lng_ : Burne dlhr -Max. Max.
Ref. | Stack _Config: Diameter || Velocity: | Flow Rate _ Temp '%L-el - Malug* | T T Sulfur Ash
No. | Neo. | (use Code.0) (feet) ‘ (ftlsec] - (aesm) (°F) kel (Btul ) . %
CT1 ' e R T —
Deteningd | - - . . 3
& - =& axw | 4,300,000 - AT : : . 1,028 Btu/tt
1 5 " via 22 17‘;5-46._67 G 170204 bl A : D : N/A
DBA1 . modeling oo | 12,400,000 e N?q_ty_@l Gas ‘(40CFR98 Sub: ) (CT & DB)
cT2 = } SR -
Determined ) “ . ‘ SR SRP ) 2587
& Sk ane | 4,300,000 = N I 1,028 Btu/t
. 2 5 _ via : 22 . 17.5-46.6 17 ARD T 170-204. o I p : MMCF/hi 0.0009 N/A
DB2 modeling ‘ 12,400,000 L .‘Natu_ral (_;‘nas_ (40CFR98, Sub. G) (CT-& DB)
. 1 20@ | open oo | [ozemu | oiso
A3 > %0 4 | 100%load | 195%0 280 | Matural Gas |(iocrhos sun.c)| MMCFy | 00009 | VA
| - 150 @ ' Sl L |i38,600 Btwgal S .
EG 5 5 - 10 - 1.25 10-0-% Io’a‘d‘ 11,061 763 ~ Diesel ( fQQF'?!Qﬁ. Sub. ) 104.8 g.E‘lI/hrl | D.0015 N/A
FP 6 5 o | oaz | 1@ UL 961 . Diesel - 8| s ggaimr | 00015 | - A
‘ R T | 100%l0ad | | | Dieeel 15.9.galhE |.0.0015 VA
"Code O~ VentStack caﬁfigu'r'atiaﬁ
.1. Stack dlscharglng downward [+] 3 nearly download
2 Equwalent stack»represenilng a comblnatlon of- multlple actual stacks
-3. Gooseneck stack
- | 4. Stack dischiarging mahonzontal dlrectlon
5. Stack with an unobsiructed: openin'g‘dis'charge ina vemcal dlrection
6. Vertncal stack wnh a weather, cap or equnvalent obstrucilon in exhaust
system

* Specity units for each héating value in Bius per unit of fust.




;_Pnoposs‘ﬁ ﬁE

i\“nrr:‘l_-.' M

[FOR CRITERIA POLLUTANTS:

':Co_‘ pany Name

CPV Smyth Generatlon Company, LLG 4

Date:

01/27/2014

Flegistration-jll'slumbe.-_r:: :
[ .

Proposed Permit Limits for Criteria Pollutants -

(Pa_ﬂi;uléﬁe o
"Mattei) -

PO

(10 |.IM or
smaller

pamculate
A xmatter)

PM 2,5 2°
{2.5 uM or
smaller
particulate
matier)

SO,

(Sulfur Dioxide)

NOx

(Nitrogen
Oxides)

CO

{Carbon
Monoxide)

VOC &

| (Vulatlle
Organic
Compounds)

(Lead)

“Tbs/hr | tonsiy

tunslyr

Ibs/hr

-tonsfyr | Ibs/hr |

Ibs/hr

tons/yr

lbsthr | 1

| tbs/hr

"Ibs/hi

tonslyr |

129

38.5

12.9

38.5

3.8

19.6 74.7

11.9

6.8 22.1°

tonslyr“

CN/A

N/A

395

- 129

39.5 .

3.8

19.6 747

11.9

53 1

/A

N/A

092 | 046 092 | 046 | 092 | 013 | 026 | 101 | 202 | 342 | 683 1 N | NA

FP

Lz . _3_0.1:7

- 0:66 0.17

0.022 0.01

21.2 5.29

11.6

2.89

N/A

.| 0.03

010 0.03

0.003 0.001

2.07 0.52

1.81 -

0.45

‘NA

TOTAL: | 27.0°




e

PROPOSED PERMIT LIMITS FOR TOXIC POLLUTANTS/HAPS:

Company Name:  CPV Smyth Gene-l'a,tio,n Company; LLC o ‘ V Date: 01/2?!2_014.‘- R ‘Registration Number:

" Proposed Permit Limits for Toxic/HAP-Pallutanis® "

— HAPName: |  HAPName: - |- HAPName: | HAPName: | HAPName: |, HAPName: "HAP Name: HAP Name:
“Acrolein *|' Formaldehyde: “Cadmium ¢ | i e
Unit cAS #: CAS¥®: | cas# CAS #: CAS #: CAS#: CAS#: CAS #:
Ref. No. 107028 "50000 7440439 - =
Ibs/hi | tonslyr | Ibsir | tonsiyr | Ibsihr | tonslyr | Ibsihr | tonslyr | S/t | tonsiyt | I6s/hf | tonslyr | Tbshr | tonsiyr | Tbar | tonsiy
CT1 | 00145 | 0084 | 0250 | 109 |0.0025| 00169 | |
cT2 | 00145 | 0064 | 0250 | 100 |0.0025] 0.0109 |
TOTAL: | 0.029
- - ) - S — fwﬁk————.—h

Estimated Emiss_i(jnQa_lgu,léﬂéﬁ's -Aﬁ_ﬁéﬁéa:('tdtéls'-érid per Ur')jt_“ﬁg'f; NO.‘)'

* Specify the hame of the torxic:p_o‘llut"aqi{ljl_AP{fgr; i;’g’,;:ﬁljn,;{l]ﬁift{ﬁéﬂ Nd:,albng;with thé réspeétive-'GAS Numl_:;er ~Toxic Poll uf_én’t”? r_he_’a_n;s-appll_u’tant on the
designated list ifi the Form 7 Instructions document. F articulate matter and volatile organic:compounds are nottoxic pellutarits as genefic clagses of
substances, but individual substances within these g,lééééé may be toxic pollutants because their toxic properties or because a-TLV (tm) has beéen established.




 PROPOSED PERMIT LIMITS FOR OTHER REGULATED POLLUTANTS:

Company Name:  CPV Smyth Generation Company, LLC Date: 01/27/2014 Registration jNumber: -
i Proposed Permit Limits for Other Regulated Poliutants*® T
Pollutant Name: ‘| PoilutantName: | Pollutant Name: | Pollutant Name: | Pollutant Name; | Pollutant Name: | Pollutant Naine: Pollutant
T | T e ' N Name:"
“Unit' | Ammonia " | ‘Sulfuric Acid COze -
Ref. No : .
: . | |bshr | tenstyr | Ibs/hf | tonsiyr | lbs/hr | tonsfyr | Ibs/hr | tonsfyr | Ibs/hr | tonsfyr | Ibs/hr tonslvr Ibsthr | tons/yr | Ibs/hr | tonsiyr
: CT1 & S EEE ] ' ' 1 =
DB1 | 181 65.2 25 86 | 321,399 |1,156,440 :
CT2 & - 7 - 7‘:77, —_— ,,7. ——
DBZ 181, 65.2‘._:' '»‘2'.5; 1 86 - | 321,399 |1,156,440
AB NA | NACLUE61 | 062 | 10813 | 21,627 , A :
- B D - T —
EG N/A .| NA 100017 [-00004 | 2,366 | 592 | :
Fe N/A N/A., - |.0:0003,|. ‘0.0001 360 90 ‘
i—_ e e e —— —
:-;r:()'_'r'At:‘."' -jjj}__._';ﬂ ; 656,337 |2,335,189

|des Sulfuric Acid Mist, Hydrogen Sulfide (H,S), Total Reduced Sulfur (mcluchngI HZS) Heduced Sulfur Compounds
stor Organics (measured as total tetra-through octa-chiorinated dibenzo-p- dloxms and dlbenzofurans) Mummpal

. -ch_er!ngulated_ Roli;ui'a'ni inclade F
(inclu_di_n‘gng_S_),_-:Mur_iibipql _Wa‘s‘te ngb




Waste Combustor Metals (meastired as particulate matter) Mummpal ‘Waste Combustor Acid Gases: (me‘a‘sured as the sum of SO, and HCI), and Municipal
Solid Waste Landfill Emissions: (measured as nonmsthane organic: compounds)y
PROPOSED PERMIT LIMITS FOR GREENHOUSE GASES (GHGs) ON MASS BASIS FOFI PSD MAJOH SOUHCES ONLY

Compaiiy Name:  CPV Smyth Generation cdmpan'y; LLC ‘ Date: 01_/_2712014[ T ;‘n'eg_i'stfation Number:
o Proposed Permit lents for. GHG Pollutants on Mass Basis o .
CO; N0 | . CHy I "HFCs "} - - PFCs .| SFs — Total GHGs
Unit (Carbon Di6Xide) | (Nitrous Oxide) |- -.(Methane). |- .-(Hydrofluoro- Perfliioros- " - (SalfuF -
Ref. No. B . SOV R carbons) - 'v‘_Eérbbns).;_‘ﬁ. Hexafluonde)ﬁ_ o e
” Ibs/hr | tons/yr | IbsMr | tonsiyr | Ibs/hr | tonsfyr | Ibsfhr ‘tonsfyr | lbs/hic | tons/yr ||. (Bshr | tonsiyr 1 ibsthr tons/yr
cT1& ) ' N e T
DB1 321,071 {1,155266] 0.60 214 |. 596 214 N/A N/A CNAC T NA | NA N/A | 321,078 | 1,155,290
CT2 & : == _*‘_:?:’ T‘* - — - - . ‘ o . - = "'_ .— o = NS '77777;.1777 = = Tt T
DB2 821,071 |1,155266| 080 | 214 | ‘596 | 214 N/A NA | . NA N/A. . N/A N/A 321,078 | 1,155,290
AB 10802 | 21,606 | 0020 | 0041 | 0.204 | 041 | NA A | A | WA N/A NnA. | 10802 | 21606
EG 2,359 590 0019 | 0.0048 | 0096 | 0024 | NA NA | NA N/A N/A NA .| 2359 590
FP 359 90 | 00029 | 0.0007 | 0015 | 00036 | N N/A N/A N/A na | A | 3se 90
TOTAL: | 655662 |2,332.816| 1.24 433 | 183 | 433 ' : | -] 655676 | 2,335,189
ﬂ — " "-“_- | .."..".'“- S ER A L o ; N . B e . | BEEE - .

e — S B e o ~ Page 15

Fon'n T=ATT




PROPOSED PERMIT LIMITS FOR. GREENHOUSE GASES (GHGs) ON CO; EQUIVALENT EMISSlONS (CO.e) BASIS: FOR PSD MAJOFI SOUHCES
ONLY -

Company Name:  GPV Smyth Generation Company, LLC . Date:  01/27/2014 Registration :Number:

Proposed. Permit lents for GHG. Pollutants on CO; Equivalent Basis , e : e L
Cco, N.O CH, "HFCs PFCs ¢ | TetalGHGs |
Unit {Carhon Diox1de) (Nitrous Oxide) {Methane) (Hydroflyoro- {Perfluero- :

Ref. No . . carbons) carbons)
Ibs/hr tonslyr Clbsthr | tonsfyr | Ibs/hr | tonsfyr | Ibsthr | tonsfyr | Ibs/hr | tonsfyr

tonsiyr

CTM& | oo — . :
bB1 -} 321,071 '1,:1‘55,'26__6 179 638 149 535 - N/A N/A N/A N/A N/A | 1,156,440 1

~rre

DB2" | 321,071 /1155386 179 | 638 149 535 N/A N/A VA | NA | NA | 1,156440

AB | 10802 .| 21,605 | 6. 13 4 9 NA | N/A NA | NA NA | 21,627

EG | 23917560 6 1 2 05 NA | NA NA | NA | NA | Ts92

0.2 0.03 0.08 N/A N/A N/A, N/A N/A,

N N Rl

:TOTAL‘:'-; ‘;655.6,62’5' |2,332,816| 3 1,080 | NA N/A WA N/A

Form 7. Apfit8,:2013" "

i Page 16




OPERATING PERIODS:

Company Name: CPV Smyth Generatlon Company, LLC | Date: 01/2?/201‘4 - | Registration Number:

" Normal _Process'IEqmpmeht‘ rating " |- Maxlmum rocessiEqurpment Operatlng
‘ { -Sehedulé T 7 Scheduls -
March ) '_June . September |- Hours per.- |- Days per [ Weeks per o« ‘I-_Iours per ‘| Days per “Weeks per
No. |~ February “May___ . August | November |  Day Week Year .| - Day Week Year

25 25 s ss | 24 | 7 | s | o4 ba 52

cr2 25 5 | 2. .| 25 | 24 | 7 S | 24 7 52
DB1 P S ‘ - | S B '“'--'--:—_—_——?—— —

< 3 000 hours. per dent upon demand

25 25 25 | 25, | 24 5 | 28

25 25 25 Y- 24 5

25 2% | 25 | 25 | 12 2 | s :
EG - = | S | 5 <500 hours per year dependent upon on duration
- i 2 2 25 . 2 ' ! ! 1 52 | of emergency situatioris
FP ' ] ; i g . -5 . . (<500 hours’per year dependent upon duratlon

e i % 5 e —\ ! 1 I B 52 of_emergencysnuatlons

Maxlmum Faclllty-bperaillng échedule

- Hours per Daym = Days per Week 1 Weeks per Year

e

FOrm?—p T '2013 Co T T - ] L " - D "';"’j_f e , - ““-““_"{ e -“’ B R P Page 17
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ERAL,

oo -_Summary of. Faclllty-W|de Potential Annual Emissions
o "";CPV Smyth Generatlon Company, LLC

:'Faclllty-Wlde Potentual AnnuaI_Emlssmns (T PY)

:,-E"fe'ge"cy"i Fire Pump - Facllltv Total

ttoy) | (ty)
052 o 1sT2

Pollutant '

NO
voc | 224 | 2z 0.94 ozl oee | 463
0,005 ' .00 266
003 | 801
. 8069 | 2332816

289 .| . 045 . 1056

S0, 132 - |- 132 026
: 1,155,266 21605 | . 590 -
214 0407 | . 0024 | -00036 | 433
0.0007 | 443

214 0041 1 0008 | 00007
aiseado | 21827 | sz | w0 [ 232,180

002 © | oooos | ooo0r | 173
9.1E05 |- 28806 | 42607 | o009

Na | owA [ Na 1303

035 - [ .: 002 .| ooco4 .| 87

Summary of Annual Emissions CPV Smyth Emissior CalcsDraft01-24-2014




Vendor Emissions from Combustion Turbines & Duct Burner

CPV Smyth Generation Company, LLC

AMBIENT CONDITIONS: 100°F 90°F
ALSTOM CASE #: #22 #21 #8 #9 #0 #20 #19 #3 B4 #5
Number of GTs Operating 2 2 2 2 2 2 2 2 2 2
Operating Load . 100% 100% 75% 50% 4% 100% 100% 75% 50% 4%
Fual Heating Value, Btutib (LHV) 20,885 20,885 20,885 20,885 20885.00 20,885 20885.00 20,885 20 885 20,885
Fuel Heating Value, Btu/lb (HHV) 23,156 23,156 23.156 23,156 23156.00 23,156 23156.00 23,156 23,156 23,156
Eavporative Cooler Status ON ON OFF OFF OFF ON ON OFF OFF OFF
Duct Bumer Status ON QOFF OFF OFF OFF ON OFF OFF OFF OFF
Chiller Status ON ON OFF OFF OFF ON ON OFF OFF OFF
Ambient Relative Humidity, % 100 100 30 30 30.00 100 100.00 50 50 50
BAROMETRIC PRESSURE, psia 14.38 14.38 14.38 14.38 15.38 16.38 17.38 18.38 19.38 20.38
GT Heal Input (MMBtuw/hw/iunit, LHV) 1,827 1,827 1,200 914 355 1,827 1,827 1,245 944 363
GT Heat Input (MMBiu/hefunit, HHV) 2,026 2,026 1,331 1,013 394.08 2,026 2025.88 1,381 1,047 402
DB Heat Input (MMBtwhr/unit, LHV) 359 0 0 o] 0.00 389 0.00 0 0 [¢]
DB Heat Input (MMBturhriunit, HHV) 431 0 0 0 0 431 ] 0 0 0
Net Powar (kW) 703,900 604,600 385,000 274,900 55,300 711,800 611,400 406,900 280,100 58,600
Gross Power (kW) 705,400 606,100 386,500 276400  56800.00 | 713,300  612800.00 408,400 291,600 60,100
Heat Rate (BitvkW-hr, gross) 6,967 6,685 8,887 7.333 13876.02 6.890 6610.79 6,762 7,181 13,380
HRSG STACK EXHAUST GAS

Exhaust Flow, Ibhr 3745747  3,727.139 2511261 2063268 1428654.10| 3745747 372713890 2562907 2096519 1443985
Stack Temprature, °F 182.7 204.1 178.7 174.2 195.6 1785 1955 175.1 170.4 193.8
0, Vol. % 10.00% 11.79% 11.87% 12.49% 15.97% 10.00% 11.79% 11,65% 12.28% 15.84%
CO,, Vol. % 4.93% 4.11% 3.99% 371% 2.11% 4.93% 4.11% 4,05% 3.76% 2.13%
Ho0, Vol. % 10.87% 9.26% 9.80% 9.25% 6.17% 10.87% 9.26% 10.38% 9.83% 6.68%
Ny, Vaol. % 73.33% 73.96% 73.45% 73.66% 74.85% 73,33% 73.96% . 73.04% 73.26% T4.47%
Ar, Vol. % 0.88% 0.68% 0.88% 0.88% 0.90% 0.88% 0.88% 0.87% 0.88% 0.88%
MW, Ib/lb-mole 28.22 2832 2825 28.28 28.48 28.22 28.32 28.19 28.23 28.43
HRSG EXHAUST STACK EMISSIONS (PER STACK):

NOX, ppmvd @ 15% O 2 2.0 20 20 2.0 2.0 2.0 2.0 2.0 2.0 20
NOX, Ibfhr as NO2 17.8 147 97 7.4 29 17.8 14.7 10.0 76 2.9
VOC, ppmvd @ 15% O 2 as CHa 20 10 1.0 10 20 2.0 1.0 1.0 1.0 20
VOC, Ibthr as CH4 6.2 26 1.7 1.3 1.0 6.2 2.6 1.7 13 1.0
CO, ppmvd @ 15% O 2 20 20 2.0 2.0 2.0 2.0 2.0 20 2.0 20
CO, Ibhr 10.8 8.9 59 45 17 10.8 8.9 6.1 46 1.8
502, lbmr 32 27 18 13 0.5 3.2 27 1.8 14 0.5
H2504, Ib/hr 20 1.7 11 039 0.3 2.0 1.7 1.2 0.8 0.3
H2S04, IbMMBtu 0.00081 0.00084 0.00083 0.00089 6.00076 0.00081 0.00084 0.00087 0.00086 0.00075
PM/PM/PM;, 5, Ib/hr 12.0 72 87 8.0 21 12,0 7.2 9.0 8.2 2.1
PM/PMo/PM, 5, IMMBty 0.0049 0.0036 0.0065 0.0079 0.0053 0.0049 0.0036 0.0065 0.0078 0.0052
NH;, pprwd @ 15% O 2 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
NH,, Ib/hr 165 13.6 8.9 6.8 26 16.5 136 93 7.0 27
€0, Ibir 292,053 240,790 158,189 120,456 46,839 292,053 240,790 164123 124443 47,791
CH,, Ib/hr 5.42 4.47 293 223 087 5.42 447 3.04 231 0.89
NzO, Ibshr 0.54 0.45 0.29 0.22 0.09 0.54 0.45 0.30 0.23 0.09
€O, Ib/hr 292,350 241035 158350 120579 46887 | 202350 241,035 164,200 124569 47,839
COze, IMMW-hr (gross) 828.9 7054 819.4 872.5 1650.8 819.7 786.5 804.6 854.4 1592.0




\ r Emigsioiis from Combustion Turbines & Duct Burier
. CPV. Siyth Generatlon Company,
AMBIENT CONDITIONS:  59°F 10°F
ALSTOMCASE #: 1 #12 #13 14 823 #15 _B16 #1T. #18
Number of GTs Operating * L2 2 2 2 -2 2 2 2 2
‘Operating Load 100% 75% 50% 5% 100% 100% 75% 50% | 5%
Fugl Heating Valise, Biuflb (LHV) 20,885 20,885 20,885 20,885 20,885 20,885 20,885 20885 20,885
Fuel Heating Value, Btu/lb {(HHV) 23,156, 23,156 23,156 23156 23,156 23,156 23,156 23,156 23.156
Eavpiirative Coolet Statiis OFF OFF OFF OFF QFF OFF OFF OFF OFF
Duct Bumer Status OFF OFF OFF OFF QFF OFF OFF OFF OFF
Chiller Status OFF OFF OFF OFF ON OFF OFF OFF OFF
Ambient Relative Humidity, % &0 80 60 80 0 80 60 60 80
BAROMETRIC PRESSURE; psia- 15.38 16.38 17.38 18.38 19.38 2038 2138 223
GT Heat Input (MMBtu/hrfurtit, LHV} 1775 1,347 1013 380 2,047 2,047 1,535 1,156 404
GT Heat Input (MMBRU/hefunit, HHV) 1,968 1,483 1,123 422 2370 2770 1,702 1,282 448
DB Haat nput (MMBwhifunit;y LHV) Q 0 0 0 389 0 0 0 0
DB Heal fnput (MMBIwherinit, HHV) g i} 0 0 431 i} ¢ o [}
Net Fower (kW) 600,500 - 449100 316,800 61,300 797,700 693,700 516,600 366,900 65,000
Grags Powar (kW) . 602000 450600 318,300 62.800 799,200 695,200 518,100 368,400 66,500
Heat Rate’ {Btukw-hr, gross) 6.538 6,627 7.057 13.432 6,760 6.531 8571 . 6880 13,453
HRSG_STACK EXHAUST GAS
Exhaust Flow, Ibfr + ‘ 3655834 2698747 2,184,041 1,504,290 | 4,110,576 4,091,969 3,016,883 2345388 1,575,354
Stack TeRiprauire, *F 1873 0 4738 170.2 1675 167.5 106.7 181.5 1718 194.5
Og, Vol. % 1.91% 11.67% 12.30% 16.09% 10.47% 11.82% 11.86% 11.85% 16.19%
CO,, Vol % 4.07% 4.18% 3.89% 2.15% 4.96% 421% 4.28% 4.15% 2.19%
HQ, Vol. % . BOBY% . . 9.20% 8.84% 5.26% 8.76% 8:29% 8:42% 8:17% 4.49%
Ny, Vol. % 74.15% 74.07% 74.28% 75.60% 74.22% 74.80% 74T4%  T4BAY% 76.22%
Ar, Vol. % 0.89%.. 0.89% 0.89% 0.90% 0.89% 0.89% 0.89% '0.89% 0.91%
MW, Ibib-mole 2835 203 28.37 28.58 28.34 28.44 28.42 28.44 2867
HRSG EXHAUST smcx EMISSIONS (PER STACK)
20 20 2.0 2.0 20 2.0 20 29 2.0
: 143 108 8.1 a1 10.6 16.5 12.3 9.3 3z
1o 1.0 1.0 2.0 2.0 1.0 1.0 1.0 2.0
25 19 14 1.4 68 29 2.2 1.6 1.1
20 20 20° 20 20 29 2.0 20 20
87 6.6 5.0 1.9 1.9 10,0 75 57 20
26 20 1.5 06 38 2.0 23, 1.7 0.6
T 13 0.8 04 25 1.9 14 11 04
600066  0.00087 0.00080 000085 | 0.00093 0.00084 0.00082 . © 0.00086" ~0.00089
. 7.0 .80 85 22 128 8.0 '94. - 9.0 24
0.0036 0.0060 0.0076 0.0052 |- 00048 0.0035 0.0055" . 0.0070 0.0054
5, PP 5.0 50 5.0 50 50 50 507 - 50
NH;, Ibhr 13.2 10.0 7.5 2.8 181 15.2 114 88 30
CO,, Ibhr 233809 177486 133485  50.130 321,074 269,808 202307 152,383 53,204
CHj, Jo/hr 434 328 248 - 083 596 { a.7s. 283 099
NZO, Ibmr 0.43 033 0.25 0.09 0.60 0.38- 0.10
COge, bhr 234,147 177647 133621 50,181 329,397 - : 3 - 53258
COL IDMW-hr{gross)_ 7779 788.5 6368 18981 B04.3.. 16018




Summary of Annual Emissions 112712014
CPV Smyth Generation Company, LLC

Startup/Shutdown Operating_; Data .

hot starts/unit 250 Inumberfyr 093  |hoursfevent 0 Min hours downtime with event 55.8]minutes per event
warm starts/unit 0 Inumber/yr 2.10Q |hours/event B Min hours downtime with event 125.8)minutes per eveni
cold starts/unit 50 Inumber/yr 2.99 |hours/event 60  [Min hours downtime with avent 179.5fminutes per event
Transition To/From Low Load 250  |numberfyr 0.40 |hours/event 0. Min hours downtime with event 24.0lminutes per event
shutdowns/unit 300 [numbertyr 0.18  |hoursfevent 0 Min hours downtime Wwith avent 10.7 minutes per evenlt

Startup/Shutdown Emissions Seli-Correcting Analysis

| NOx co voc
Emissions per hot start bs 500 47.0 3BB
Emissions per warm start ibs 56.0 71.0 69.0
Emissions per cold start bs 61.0 77.0 73.0
Emissions per transition bs 29 320 48.0
Emissions per shutdown lbs 4.6 17.0 25.0
Hot start - duration (including downtime) hrs 09 09 - 09
Warm start - duration {including downtime) hrs 10.1 10.1 101
Cold start - duration (including downtime) hrs 63.0 63.0 63.0
Transition - duration (including downtime) hrs 04 04 0.4
Shutdown - duration of event (include downtime hrs 0.2 0.2 0.2
Hot start - avg hourly emissions Ib/hr 51.14 47.69 39.08
Warm start - avg hourly emissions lo/hr 5.55 7.03 6.83
Cold start - avg hourly emissions Ib/hr . 0.97 1.22 1.16
Transition - avg hourly emissions Ib/hr 482 33.20 48.66
Shutdown - avg hourly emissions Ib/hr 17.83 25.04 28.26
Steady state avarage hourly (annual) Ibfhr 16.12 9.80 3.97 |
Transition hourly emissions (-10°F) Ib/hr 3.20 2.00 1.10
Hot start - self correcting? ib/nr no no no
Warm start - self correcting? tb/hr yas yes no
Cold start - self correcting? Iesar yes yes yes
Transition - self correcting? Ib/hr - yes no no
shutdown - seif correcting? Ib/hr no no no

Startup/Shutdown Potential Emissions Increase (tpy/unit)

NOx co vOoC

207 4.40 4.08

- - 0.00

Transition - 1.17 223
Shutdown 0.05 0.41 0.65
TOTAL 411 4.81 473

SU-SOC CPV Smyth Emission Calcs D 42014



Emissions From Ancillary Equipment

CPV Smyth Generation Company, LLC

Emissions from Ancillary Equipment {tpy)

Auxiliary Boiler Emergency Generator Fire Pum
Pollutant : 4 u/hr 1gsooc3klw R
INO, g ppmvd @ 3% Q; 8.4 g/BHP 4.0 g/kw
0.011 Ib/MMBtu 1.46 b/MMBtu 0.94 Ib/MMBtu
1.010 Ib/hr 21.16 Ib/hr 2.07 Ib/hr
2.02 TPY 529 TPY 0.52 TPY
co 50 ppmvd @ 3% O, 3.5 glkW 3.5 glkW
0.0370 Ib/MMBtu 0.80 Ib/MMBtu 0.82 Ib/MMBtu
3.4158 Ib/hr 11.57 Ibfhr 1.81 Ib/hr
6.83 TPY 2.89 TPY 0.45 TPY
VoC 12 pprvd @ 3% O; 1.3 gkW 0.5 g/kW
0.0051 Ib/MMBtu 0.16 Io/MMBtu 0.10 Ib/MMBtu
0.4691 Ib/hr 4.30 Ib/hr 0.26 Ib/hr
0.94 TPY 1.07 TPY 0.06 TPY
PMo/PM, 5 N/A pprvd @ 3% O, 0.2 g/kW 0.2 gikW
0.005 Ib/MMBty 0.01 Ib/MMBtu 0.01 I/MMBtu
0.4620 Ib/hr 0.66 Ib/hr 0.10 Ib/hr
0.92 TPY 0.17 TPY 0.03 TPY
S0, 0.0014 Ib/MMBtu 0.00 Ib/MMBtu 0.00 Ib/MMBtu
0.1294 ib/hr 0.02 Ib/hr 0.00 Ib/hr
0.26 TPY 0.01 TPY 0.001 TPY
H,SO, 0.00011 Ib/MMBtu 0.00011 Ib/MMBtu 0.00011 Ib/MMBtu
0.0099 Ib/hr 0.00166092 Ib/hr 0.00025266 Ib/hr
0.02 TPY 0.0004 TPY 0.0001 TPY
Pb 4.8E-07 Ib/MMBtu 1 4E-05 Ib/MMBtu 1.4E-05 Ib/MMBtu
4.5E-05 Ib/hr 2.0E-04 Ib/hr 0.0000308 Ib/hr
8.9E-05 TPY 51E-05 TPY 7.7E-06 TPY
CO, 116.9 Ib/MMBtu 163.1 Ib/MMBtu 163.1 Ib/MMBtu
10,802 Ib/hr 2,359 Ib/r 359 Ib/hr
21,605 TPY 500 TPY 90 TPY
ICH, 0.0022 |b/MMBtu 0.0066 Ib/MMBtu 0.0066 1b/MMBtu
0.2037 Ib/hr 0.096 Ib/hr 0.015 Ib/hr
0.41 1PY 0.0239 TPY 0.0036 TPY
N,O 0.00022 Ib/MMBtu 0.0013 Ib/MMBtu 0.0013 Ib/MMBtu
‘ 0.0204 Ib/hr 1.9E-02 Ib/hr 0.0029106 (b/hr
0.041 TPY 4 8E-03 TPY 7.3E-04 TPY
CO.e 10,814 Ib/hr 2,367 Ibfhr 360 Ib/hr
21,627 TPY 592 TPY 80 TPY
NOTES:

Natural Gas SO2 emissions based upon a sulfur content of 0.5 gr/100 dscf
ULSD S02 emissions based upon a sulfur content of 15 ppmw

Aux Boiler and Gas Heater criteria pollutant emission factors from BACT analysis

Emergency Generator criteria poliuant emission factors based on Tier 2 emission standards in 46 CFR 89.

Fire Pump criteria pollutant emission factors based on post -2009 emission standards in 40 CFR 60 Subpart IHii.
H2504 emissions assume a 5% conversion of SO2 —> 803 (on a molar basis)
Fuel specific CO2, CH4 and N20 emission factors from 40 CFR 98, Subpart C

Pb emission factor for ULSD from AP-42 Seclion 3.1

ancillary equipment

CPV Smyth Emission Cales Draft 01-24-2014




Potential HAP Emissions
CPV Smyth Generation Company, LLC

Emission Rates
Total
HAP (2)CTGs {2} HRSGs Auxiliary Boiler Em. Generator Fire Pump {toy}
I5/MMBtu| Ibihr [ IbMMBeu] ibmhr [ibimMBtu] ibmr [ibmamBtu] Ibhe [ibmMmBtu]  ib/hr

Organic Compounds
Acetaldehyde 4.00E-06 | 1.57E-01] 4.00E-05 | 3. 45E-02 000 |3.64E-04| 7.67E-04 | 1.69E-03| 7.42E-01
Acrolein 6.40E-086 | 2.52E-02| 6.40E-06 |-5.52E-03 0.00 |1.14E-04| 9.25E-05 | 2.04E-04| 1.19E-01
Benzene 1.20E-05 |4.72E-02] 1.20E-05 { 1.04E-02{ 2.10E-06 |1.94E-04| 7.76E-04 | 1.12E-02| 9.33E-04 | 2.05E-03} 2.26E-01
1,3-Butadiene 4.30E-07 | 1.69E-03] 4.30E-07 | 3.71E-04 3.91E-05 |8.60E-05| 7.99E-03
|[Bichlorobenzene 0.00 |1.11E-04 2.22E-04
||Elhy|benze ne 3,20E-05 | 1.26E-01| 3.20E-05 | 2.76E-02 5.83E-01
||Fonnaldehyde 1.10E-04 | 4.33E-01| 3.50E-04 | 3.02E-01| 7.40E-05 |6.84E-03| 7.89E-05 | 1.14E-03| 1.18E-03 |2.60E-03] 2.36E+00
ﬂHexane 1.80E-03 |1.66E-01 : 3.33E-01
[Propytene oxide 2.90E-05 | 1.14E-01] 2.80E-05 | 2.50E-02 0.00 |5.57E-02| 3.56E-03 | 7.83E-03| 5.53E-01
Toluene 1.30E-04 | 5.12E-01] 1.30E-04 | 1.12E-01 000 |3.05E-04] 0.00 |4.06E-03| 4.0SE-04 |9.00E-04} 2.41E+00
Xylene 6.40E-05 | 2.52E-01] 6.40E-05 | 5.52E-02 1.93E-04 | 2.79E-03| 2.85E-04 | 6.27E-04] 1,19E+00
[[PAHSs
Acenaphthene 0.00 |1.86E-07] 0.00 |6.77E-05| 1.42E-06 |3.12E-06] 1.B0E-05
Acanaphthylene 000 |222E-07] 000 |1.33E-04] 5.06E-05 |1.11E-04| 6.16E-05
Anthracene 1.B0E-09 | 1.66E-07] 1.23E-06 | 1.78E-05| 1.87E-06 |4.11E-06| 5.81E-06
Igenzﬂa)anthracene 000 |[1.66E-07| 0.00 |9.00E-06| 1.68E-06 |3.70E-06] 3.51E-06
ﬂgenzb(a)pyrene 000 |1.11E-O07] 000 |3.72E-06| 1.88E-07 |4.14E-07| 1.25E-06
Igenzo(b)ﬂuoranthene 1.B0E-09 | 1.66E-07( 1.11E-06 | 1.61E-05] 8.91E-08 |2.18E-07| 4.40E-06
|Ben.zo(g.h.i)perylena 1.20E-09 [1.11E-D7| 5.56E-07 |8.04E-06] 4.89E-07 | 1.08E-056( 2.50E-06
fBenzo(k)fluoranthene 1.80E-09 |1.66E-07| 2.18E-07 |3.15E-06| 1.55E-07 {3.41E-07| 1.21E-06
Chrysene 1.80E-09 | 1.66E-07| 1.53E-06 | 2.21E-05| 3.53E-07 |7.77E-07| 6.06E-06
_I:)ibiz(a,h)anthracene 1.20E-09 |1.11E-07| 3 46E-07 [5.00E-06] 5.83E-07 | 1.28E-06] 1.79E-06
Z:t:;:é:l:;hylbenﬂa) 1.60E-08 |1.48E-06 2.96E-06
Fiucranthene 2.80E-09 |2.68E-07] 4.03E-06 |5.83E-05| 7.61E-06 | 1.67E-05| 1.93E-05
Flucrene 2.70E-02 | 2. 49E-07| 1.28E-05 | 1.85E-04| 2.92E-05 |6.42E-05| 6.28E-05
Indeno(1,2,3-cd)pyrene 1.80E-09 [1.66E-07| 4.14E-07 | 5.99E-06| 3.75E€-07 |8.25E-07| 2.04E-06
3-Methylchloranthrene 1.80E-09 |1.66E-07 3.33E-07
2-Methyinaphthatene 2.40E-08 |2:22E-06 4.44E-08
Naphthalene 1.30E-06 | 5.12E-03] 1.30E-06 | 1.12E-03| 0000 |5.73E-05| 0.000 |1.88€-03| B.4BE-05[1.87E-04| 247E-02
Phenanthrene 1.70E-08 | 1.57E-06| 4.08E-05 | 5.90E-04| 2.94E-05 |6.47E-05| 1.67E-04
Pyrene 4.90E-09 |4.53E-07] 3.71E-06 | 5.37TE-05] 4.78BE-06 | 1.05E-05| 1.69E-05
TOTAL PAH 2.20E-06 | 8.66E-03] 2.20E-06 | 1.90E-03 | 6.80E-07 |6.:28E-05| 2.12E-04 | 3.07E-03| 1.68E-04 |3.70E-04| 4.18E-02
Metals
Arsenic 2.00E-07 | 7.87E-04| 2.00E-07 | 1.73E-04 | 2.00E-07 |1.85E-05| 4.62E-08 |6.68E-07| 4.62E-08 | 1.02E-07| 3.74E-03
iBeryllium 1.20E-08 |4.72E-05] 1.20E-08 | 1.04E-05| 1.20E-08 [1.11E-06 2.25E-04
ICadmium 1.10E-06 |4.33E-03] 1.10E-06 | 9.49E-04 | 1.10E-06 [1.02E-04| 5.13E-02 | 7.42E-08| 5.13E-09 | 1.13E-08) 2.06E-02
lChrornium 1.40E-06 | 5.51E-03] 1.40E-06 | 1.21E-03| 1.40E-06 {1.29E-04] 1.24E-05 |1.79E-04| 1.24E-05 | 2.73E-05| 2.63E-02
|Chromlum v 2.50E-07 J9.84E-04| 2.50E-07 | 2.16E-04 | 2.50E-07 |2.31E-05] 2.24E-06 |3.24E-05] 2.24E-06 |4.93E-06( 4.65E-03
ICobaIt 8.20E-08 | 3.23E-04 | 8.20E-08 | 7.07E-05 | 8.20E-08 |7.58E-06 1.53E-03
fLead 4.90E-07 | 1.93E-03| 4.90E-07 | 4.23E-04 | 4.90E-07 |4.53E-05| 7 69E-07 | 1.11E-05| 7.69E-07 | 1.69E-08| 9.18E-03
Manganese 3.70E-07 | 1.46E-03| 3.70E-07 | 3.19E-04 | 3.70E-07 |3.42E-05| 2.82E-07 |4.08E-08| 2.82E-07 [6.20E-07| 6.93E-03
Mercury 2.50E-07 | 9.84E-04 | 2.50E-07 | 2.16E-04 | 2.50E-07 |2.31E-05] 1.03E-08 | 1.49E-07| 1.03E-08 |2.27E-08| 4.68E-03
Nickel 2.10E-06 | 8.27E-03| 2.10E-06 | 1.81E-03 | 2.10E-06 [1.94E-04| 1.48E-08 |2 14E-05| 1.48E-06 | 3.26E.06] 3.93E-02
Selenium 2.40E-08 | 9.45E-05] 2 40E-08 | 2.07E-05 | 2.40E-08 |2.22E-06] 2.56E-07 | 3.70E-06| 2.56E-07 | 5.63E-07| 4.50E-04
Max. Single HAP 24




| ::_""Pot.entlal HAP Emussnons o
CPV'Smyth: Generatlon'Company, LLe

Emission-Rates

Total

HAP {2) CTGs (2} HRSGs Auxiliary Boiler | Em. Generator [ Fire Pump (tpy)
P Ib/MMBtu] Ibhe  |IbMMBtu| tbmr  [ibiMMmBE| 1bhr [IbMMBtL] bhr JismMMBW]  Ibmr
v - . liTotal All HAPs, 4,34E-04 1.71E+00' 6.74E-04 5.81E-01 1.89E-03 1.74E-01 5.65E-03 8.18E-02 7.66E-03 1.69E02[ 87

:Notes:

¥ Blank eﬁlry indicates no emission-factar; reportadlln the refarence:ciled;

T2 OrgamclHAP emission factors for CTGs afefror Tablaiain-3 ofAP-dzleﬁceptlfon fonnatdahyde whnch is basad on the Califomnia Air Rasources Board‘al oxics

Bmlssmn factor dﬂ!abase HZSO4 is: based on:vendur;perforrnance dam MBIﬂl HAP‘
r 4

7. HZSO4 emlssscns .for aux boﬂer. emergency generalor and Li‘req:)ump are'based on 5% of 802 emissions: (mass-basns)

emissiory Iactors‘are'ftom rAP-4 Tnble A 44

8. TPY based upon me=follow|ng annual operallng hours CTGs 8760 HRSGs - 3000;: Aux Boiler - 4,000, Gas Heater 2000 Em Engines'- 500.




Potential VA Air Toxics Emissions
CPV Smyth Generation Company, LLC

(2) €TG Emissions | Emissions II
HAP Emission Rates TLV-TWA | TLV-STEL | Threshold | Threshold | Modeling |SAAC 1-HounSAAC Annual
Ib/hr TPY (mgim’) | (mgim’) | g (tpy) | Required? [ (ug/m’) | {ugim’) ]
Acstaldehyde 182601 6.90E-01 180 270 891E+00 | 261E+01 N N/A_ N/A
Acrolein 291E-02 1.10E-01 0.23 0.69 2.28E-02 | 3.34E-02 Y 17.25 0.46
Benzene 5.45E-02 2.07E-01 32 2.11E+Q0 464 N N/A N/A
1,3-Butadiene 1.95E-03 741E-03 29 1.45E+00 310 N N/A N/A
Ethylbenzene 1.45E-01 5.52E-01 424 543 1796401 | 6.29E+01 N NA N/A
Farmaldshyde 4.996-01 1.90E+00 1.2 2.5 8.25E-02 | 1.74E-01 Y 62.5 2.4
Propylene oxide 1.32E-01 5.00E-01 48 3.17E+Q0 6.96 N N/A N/A
Toluene S-90E-01 2:24E+00 377 566.00 | 1.86E+01 54.67 N N/A NIA
Xylene 2.91E-01 1.10E+00 434 651 2.156+01 | 6.30E+01 N N/A N/A
Naphthalene 5-90E-03 2.24E-02 52 79 2.61E+00 | 7.54E+00 N N/A NA_
Arsenic 9.08E-04 345E-03 0.2 1.32E-02 0.03 N N/A NIA
Beryllium 5.45€-05 207E-04 0.002 1.32E-04 0.00 N N/A NIA
Cadmium 4.99€-03 1.90E-02 0.05 3.30E-03 | 7.25€-03 Y 25 0.1
Chramium 6.368-03 241802 0.5 3.30E-02 | 7.25E-02 N N/A NA
Chromium VI 1.14E-03 4.31E-03 0.05 3.30E-03 0.01 N N/A N/A
Cabalt 3.72E-04 1.41E-03 0.05 3.30E-03 0.01 N _NA N/A
= 222803 8.45E-03 0.15 9.90E-03 | 2.18E-02 N N/A N/A
IManga_nese 1.68E-03 6.38E-03 5 3.30E-01 0.73 N N/A N/A
[Mercury 1.14E-03 4.31E-03 0.05 3.30E-03 0.01 N N/A N/A
Nickel 9.53E-03 3.62E-02 1 6.60E-02 | 1.45E-01 N N/A N/A
Selenium 1.09E-04 4.14E-04 0.2 1.32E-02 | 2.90E-02 N N/A N/A
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ALSTOM Smyth County (USA): KA24-2 (2011) MS, ACC, SF -  RevE

Perférmance Summary 1AHV424657

1 The corrections from 'Gross Qutput / Efficiency’ to "Net Qutput / Efficiency’ reflects current aux. consumption/losses for
Alstam equipment only.

2 Values for Information only.

3 Gas turbine output does not include the OTC heat rejection energy.

4 Ambient Pressure; 13,56 psia

5 Air Cooled Condenser .

6 CO & SCR Catalyst considered for HRSG pressure drop calculations and stack emissions

7 PM10/PM2.5 measurements per EPA Method 201/a + 202

8 Particulate Matter exhaust emissions are the net emission values, i.e. the emission contribution above those pre-existing
in the ambient air. Alstom therefore reserves the-right to correct for the pre-existing ambient air quality if required.

9 Particulate matter emissions are often below the detection limits of most of the measuring systems. Therefore if no
particulate matter is detected within maximum 4 hours of measurement, the particulate emission is deemed to have
been fuffilled. '

10 Particulate Matter emission limits are valid for steady state gas turbine operating conditions and are based on a three-

hour average. L

11 Prior to any Particulate Matter measurements, the gas turbine mustl, s in operation continuousk, for at least 8 hours at
or near base load. Gas turbine inlet and exhaust system are ass e fully commissioned-an an condition
before the measurement. . q

-12 Particulate Matter measurements may have to be repe ino to & fil the particujate g @ .

13 All values are based on the following fuel composif

(@ NN 20885
0.664] _ YV (Btw ) 23156

Constituent

Nitrogen (J ( I AN
Carbon Dioxid \L_) 0.548

Methane f/\; 96,2274

Ethane \ \) 2.175 .

Propa ( \\ .

B i ™ Q.08 \

entarh
Nans)/

ulfur Content is P~ 'r\,“‘\\§0 SCF Fuel
14 The performance summary is based on @ ing case descriptions:

CASE1  [2x100%, PO, 90f (50% RH, E"WHF=DN, SF=ON

CASE2  |2x100%, PO, 90R, 0% RH, E} f#HF=ON, SF=OFF

CASE3  |2x75%, PO, 90F, 5bs L7 L£OFF, HF=OFF, SF=0FF

CASE4  [2x50%, PO, 90F, 50% RH, EC=OFF, HF=OFF, SF=OFF

CASES  |2xLLOCS%, 90F, 50% RH, EC=OFF, HF=OFF, SF=OFF

CASE6  |2x100%, PO, 100F, 30% RH, ECHHF=ON, SF=ON

CASE7  |2x100%, PO, 100F, 30% RH, EC+HF=0N, SF=OFF

CASE8  |2x75%, PO, 100F, 30% RH, EC=OFF, HF=OFF, SF=OFF

CASE9  [2x50%, PO, 100F, 30% RH, EC=OFF, HF=OFF, SF=OFF

CASE 10 [2xLLOC%, 100F, 30%.RH, EC=OfF, HF=OFF, SF=OFF

CASE 11 |2x100%, PO, 59F, 60% RH, EC=OFF, HF=OFF, SF=OFF

CASE 12 [2x75%, PO, 59F, 60% RH, EC=OFF, HF=OFF, SF=OFF

CASE 13  [2x50%, PO, 59F, 60% RH, EC=OFF, HF=OFF, SF=OFF

CASE 14 |2xLLOC%, 59F, 60% RH, EC=OFF, HF=OFF, SF=OFF

CASE 15 |2x100%, PO, -10F, 60% RH, EC=OFF, HF=OFF, APH=ON, SF=OFF
CASE 16 |2x75%, PO, -10F, 60% RH, EC=OFF, HF=OFF, APH=ON, SF=OFF

lof4d




HJCASE 17 |2x50%, PO, -10F, 60% RH, EC=0FF, HF=OFF, APH=0N, SF=QFF

JICASE 18  |2xL10OC%, -10F, 60% RH, EC=0OFF, HF=0OFF, APH=0N, SF=0FF

HICASE 19 |2x100%, PO; 90F, 50% RH, CH=ON* SF=OFF

CASE 20  [2x100%, PO, SOF, 50% RH, CH=ON*, SF=ON

CASE 21 [2x100%, PQ, 100F, 30% RH, CH=ON* ,SF=0FF

CASE 22 |2x100%, PO, 100F, 30% RH, CH=ON*, SF=0N

CASE 23 12x100%, PO, -10F, 60% RH, EC=0FF, HF=0OFF, 5F=0ON

FO Performance Qptimized
LLOC Low Load Operating Concept
RH Relative Humidity

EC Evaporative Cooler

HF High Fogging

CH: Chiller

APH Air Preheater

‘SF Supplementary Firing

* Chiller ON reduces inlet temperature to S0F

Proprietary and Confidential Information: © ALSTOM Power. All ri
this document Is indicative only. No representation or warranty is

ts reserved. Information.contained in

commercial circumstances, Itis.provided without liabili
Reproduction, use or disclosure to third partles, witho
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ALSTOM Smyth County (USAJ: KA24-2 (2011) MS, ACC, SF Dujoa/a0id
Performance Summary RevE
- CASE 1 CASE Z CASE3 | CASE4 CASES - CASEG CASEF " CASEB CASED . CASE 10 - casEnl | - casEw | _CASE13
241000, PO, 90F, | 2200%, PO, OF, | 20759 PO,O0F, | 2x50%, PO, 00F, | ZxLLOCH, 90F, 50 | 2x100%, PG, 100F, | 251009, PO, 10OF, | 247SK, PO, 100F, | 2:50%, PO, 100F, [20L0C%, 100F, 30%| 2u100%, PO, 59F, | 2475%, PO,50F, | 2w50%, PO, 595,
S0% RH, ZC+HF=0N,|50% RH, EConr=0M,| S0% Ri, EC<OFF, | 50% RH, EC=OFF, RH,ECSOFF,  |30% RH, EG+HFFON,{ 20% Ri, EGHHF=ON,| 30% RH, ECs0FF, | 30% M, EC=OFF, AH, ECaOFF, GO% RH, EC=OFF, | GO RH, EC=OFF, | 60% RH, EC=OFF,

- SF=0N SF=0FF BF=DEF, SF=0FF HF=0FF, SF=0FF HF=0QFF, 5F=0FF SF=0ON SF=0FF HF=0QFF; 5F=QFF | HFe(FF, SF=OFF HE=QFf, $F=0fF HF=0FF, SF=OFF H’F=DFF. SF=0FF HF=0FF, SF=0FF
Ambient Tomp °F 90.0 960 90.0 900 90.0 100.0 100.0 1000 1000 100.0 59.0 3.0 53.0
Relative Humidtty % 500 _ 50.0 50.0 500 50.0 300 300 300 30.0 300 600 60.0 §0.0
Number of GTs Operating — i il 2 2 2 2 2 2 2 2 2 2 2 2
Evap Cooler Status - oN on OFF OFF OFF ON oN OFF OFF . OFF OFF CFF CFF
High Fopging Status . ] ON OFF OFF OFF on on OFF OFF OFF OFF OFF OFF
Supplementary Firing - on OFF OFF OFF DFF an OFF OFF OFF OFF OFF OFF OFF
[Combined Cydle Parformance - - . o
IGmss Output MW 690.6 591.2 408.4 291.6 60,1 581.0 *5083.0 386.5 ire.4 568 60240 A50.6 3183
Gross EfRciency (LHY) _ — % a4 56.7 55,9 52.7 28.3 53.7 j 56.1 54.9 516 73 57.9 57.1 536
Gross Heal Rate (LHY) Bru/kwh &8 6017 6100 5476 12061 6350 6085 6211 €614 12508 5EAY 5977 6364
Net Oulput [ 689.1 589.7 406.9 290.1 GE.6 6705 5815 385.0 2749 55.3 £00.5 449.1 3168
et Eficiency {LHV} % 54.25 56.56 55.73 52.42 27.58 5362 EE03 5472 5131 26.56 57.72 56.90 53.36
ot Heat fate {LHV) _ Bu/kwh 5290 5032 6122 6509 12370 6364 6100 6235 6650 12843 5912 5997 639
Gos Trbing i T T - - . N - - ; i j ] o
G Load % L1000 100.0 75.0 50.0 unc . Y 500" LLac 100.0 750 . 50.0

" [Gross Outpat MW 193.50 193.50 124.41 82.54 757 BAY 78.32 6.75 19269 1a1.24 94.16

GT Heoat Input {LHY] MMBtu/hr 177834 17874 Iy 94431 362.85 el 31406 | 35543 1774.98 1346.67 1612.93
[GT Heat nput (HEV] MMBtu/hr 1972 1972 EIT T ) . 1013 394 1368 1493 1123
Exfiaust Gas Termperature F 1136.7 1136.7 12020 1202.0 9294 ns 5 1202.0 936.8 1187 1193.8 1202.0
Exhaust Gas Mass Flow \b/hr 3509150 ARO9150 2562907 2096513 1443%% 2063268 1428654 3655834 2698747 2184041
(GT Cooler Encrgy NMWLh 19.60 19.06 1345 8.1 189. 55 a.51 391 2572 10.90 5.96
HRSS | R j [ ; K N
DB Heat Input {per/HASGY [LHV] MMBLu/or 389 0 [ 0 ] [ ] 0 0 [ [}

DB Heat Input {per/HRSG) (HHV) MMBtu/hy 431 o | ) [] J u 0 0 0 [ 0
Stack Outlel Temperaiure F 1770 TR [ Tima 1704 < \s.s 1310 . 17e2 | 1956 187.3 1736 1702
Stack Qutiet Mass Flow [ 35277579 | " 3ame1503 2562907.2 200651 ) 5848 352097 \gsoszs: 9 25112610 2063268 4 1206501 | sessenay | 2omsvard 21810111
[Gas Side Pressure Drop in H20 15.4 : 154 . B4 - [ s&e\\%u i § 153 B.1 55 23 16.5 9.3 6.1
[Steam Turbne 3 = = - = s - q = T e T e e e e e e e ] - —
Gross Output MW | 3036 | 204.7 i 159.5 187.5 I 1516 | 119.3 | 433 | 2165 | 168.1 1 130.0 1
Condenser Pressure peia | 2.250 | 1679 1 1412 2152 | 1813 1T 1613 | 1.267 | 1.088 | 1.088 1 1088 1
:ﬁummm e - —_—t L - —— —s ———
N2 wi % 70.71% 71.35% 73.04% ; ; 71.08% TN TRB6% 74.85% 74.15% 74.07% 74.28%
oz vol 3 [ _s05% 1092% 10975 U8 1A% 15.97% 11.01% 11.67% 12.30%

H20 vol % 14.34% 1269% T 12.51% 9.40% 9.35% 6.17% B.98% 9.20% B64%
coz vol % 5.05% 4.19% ﬂ{ 4.05% A.1R% 3905 3.71% 211% a.07% 2.18% 389
AR ol % 0.85% 0B5% WLy 0.85% CBRY 0.48% 0.90% 0.85% 0.A5% D8%%
|Emi'ss!nmper HRSG § i — o - L . -
co pormvd @ 15% G, 2.0 2.0 20 20 20 20 240 20 .0 20
co o lo/hr 106 8.7 61 8.7 59 4.5 17 8.7 6.6 5.0
€Oy vOi % 5.1% 4.2% 4.1% 4.2% 4.0% 3% 1% 41% a41% 9%
co, Ip/hr 281544 BB 162064 230701 156227 110034 45580 230992 175217 131866
no, L ppmvd @ 15% O, 2.0 2.0 20 20 20 20 20 20 2.0 20
NO, 85 NG, o Io/tr 17.4 14.3 0.0 143 9.7 74 29 13 0.4 8.1
VO (as CHa) ppmyd @ 15%0; | 2.0 1.0 10 10 10 1.0 20 L0 1.0 Lo
[voC Ib/hr 6.1 25 17 2.5 1.7 1.2 10 25 1.9 14
59 25 50, ib/nr 32 26 18 2.6 18 13 0.5 6 2.0 1.5
H.50, To/ir 20 17 12 0.9 . 03 2.0 17 11 0.8 03 17 13 0.9
PMI0 {fromit half) Expected infir 6.4 52 6.2 . 46 18 6.4 52 59 45 17 5.2 66 5.0
PAAL0 {back half) inc. H,50, Expected Ibfhr 5.5 18 29 15 03 55, 17 29 35 0.3 17 24 35
PM, /P, s Total Ib/hr 11.9 7.0 90 B2 2.1 119 7.0 8.7 8.0 21 7.0 20 85
NHy ppmvd @ 15% 0, 50 5.0 50 50 50 50 50 50 5.0 50 5.0 5.0 50
NH, Tohr 16.1 132 93 7.0 27 16.1 132 8.9 6.8 26 13.2 100 . 75

iofa FOR INFORMATION ONLY



smyth County (USA): KAZ24-2 (2011} MS, ACC, SF ‘ ’ 01/06/2014

1AV 24657
Performance Summary RovE
Do 7 o case s __casEls T CASE16’ . cAseir CASE1S ' ° Ceaseis |- easez CASEZL T CasER . casEAd
oo . o 2wULOCK, S9F, §0% | 26200%, PO, -10F, | “2u7s, PO, -10F. | 2x50%, PO; -10F. |2xLLOCY, -10F; 60%| 2x100%, 20, 90F. | 2x100%, PO, 90F.. 2x100%, PO, J00F, | 2a200%, PO, 100F, | . :
: ’ - . RH, EC2OFF. 60% RH, EC2OFF, | 60% RH, EC=OFF, .| 0% RH, EC=OFF, RH, EC=OFF, 0% RH, 50% RH, CHeON, 30%RH. | 30%RH,CHeON, | 2x100%, PO. :10F,"
oo . : . HFSOFF, SF=OFF | HF=OFF, $F=OFF | WE=OFF, 57=0fF . | HF=0FF, sk-0FF | Hr=0FF, $6-0r¢ CH=ONSF=DFF SE=ON _ CH=ONSE=OFF [.  SF=tN 0% RH, SF=ON
[Ambient Temperature °F ) 59.0 i -10.0 -10.0 -10.0 109 0.0 90.0 100.0 i 100.0 100
Relative Humidity % 60.0 60.0 j 60.0 €00 60.0- 100.0 100.0 100.0 . 100.0 50.0
Kumber of GTs Operating R - 2 2 2 2 2 2 .2 2 2 2
[£vap Cooler Status . - LOFF OFF OFF QFF QFF ON ON on CN . OFF
[High Fogging Status - aFF OFF OFF oFF OFF . N/A /A N/A NfA OFF
Supplementary Firing - - OFF OFF OFF OFF OFF - QFF N QFF CN - onN
Comblhed Oycle Performance . - © R L T i o L o o - .
Gross Qutput f MW 62.8 £95.2 518.1 368.4 66.5 6125 7133 606.1 705.4 799.2
Gross Efficlency (LYY T % 282 £7.9 576 5a.4 28.1 57.2 545 - S6.6 543 56.0
Grass Heat Rate (LHV) ’ Btufkwh  1Lus 5890 5927 6277 12145 5963 €213 6029 6282 6096
Nei Outaut _ . MW 513 583.7 516.6 366.9 €5.0 6114 711E 604.6 703.9 791.7
Net Efficiancy [LHV) B % 2749 £7.80 57.d1 54.14 27.45 57.09 54.81 56,06 54.20 5589
Net Het Rate (LHV) , Blu/kwh 12414 5003 5944 6303 13427 5077 6226 - 5049 £295 6107
Gas Turbing - e T = T e § o R M - ; . LT - : R
GT Load % - LoC 1000 75.0 50.0 LLOC 1006 <N 1000 100.0 1000
Gross Output_" W 975 FEERT] 17169 114.36 12.25 200.63 INNEE] 20063 23377
[GT Heat Input {LHV) N MMBLu/he 380.40 2047.39 1535.17 1156.33 403.73 1827.19 —827.19 1827.19 " 2047.39
[GT Heat tnput (HHY) . ) MMBLu/hr 422 2270 1702 3282 [ v b 5 2026 2270
[Exhaust Gas Temperature F 903.8 11633 1159.7 12020 4768 (I Spli15.3 11183 11033
Exhaust Gas Mass Flow ) _ b . 1504790 4091965 3016883 2345388 b . 4 3727139 . 3777139 4091969
[GT Cooter Energy MWEh 3.53 20.24 707 520 24.85 2485 20.24
HRSG " . . TSOTTTT T ~ e Lt B A T . 3 - R
D2 Heat Input {per/HRSG) {LHv) MMEBtu/hs 0 0 0 0 389 389
PR Heat Input (per /HRSG) (HHYV) MMEB/ hr 0 [] [7] [ 431 EET
Stack Outlet Temperatyre o i °F 197.5 196.7 1BL.5 E 204.1 182.7 162.%
ISI.ack Outiel Mass Flow Ib/hr 1504290.0 40591568.8 30168828 7457465 3727138.9 387465 4110576.0
Gas Side Prassure Drop in H20 25 206 11.5 12.2 17.2 17.2 20.6
|Sh='mwa1ne'- o C oY LT T oL . - — e e T
|Gross Durpin N | 433 I 2276 | 174.7 3121 .| 2043 | 3047 . 3317 |
[Condenser Pressure .. psia 1.088 | 1.088 | 1.088 2.259 | 2172 | 2am | 1.088 |
Stack Cormpasition . X ” = R - T T e T
Nz T vai % 15.60% 24307, 74.74% 73.33% 73.96% 72.33% 742%
jo2_ ol % 16.09% 11827 o 10.00% - 11.79% 10.00% 10.17%
Hz0 . Vol % 5.26% 8.20% ~_ [ feaen 10.87% 9.26% 1087% 9.76%
co2 C vol % 2.15% 2.21% “1\a2ax 8.93% a11% L 483% £.96%
an Vol % 0.80% 0.89% ANNEx 0.83% 0.89% 0.88% 1.85%
Eiblors PerHRSG = .+~ o T o — T e D e e T " e
co ) ) ppwd @ 15% 0, 20 20 2.0 20 2.0 2.0 20
co Ib/hr 18 100 75 10.8 8.9 108 115
o, | vol %_ L2% 2.2% 43% ° a.9% A41% FES I
coy ] Ib/hr 49846 266395 195724 287941 7767, 287941 116602
O, PP @ 15% 0 20 2.0 20 20 20 20 2.0
ND, 35'NO, Io/hr ER 165 123 178 - 1.7 17.8 - 19.6
VOC (25 CHE) ppmvd @ 25% 0, 2.0 1.0 16 26 1.0 20 20
voc . tafte 11 23 2.2 6.2 26 6.2 68
50, a5 50, - ) to/tw 0.6 3.0 23 32 27 3z .38
H,50, Io/hr 04 19 14 0 17 24 5
PM10 (frant half} Expected /by L3 6.0 75 65 5.4 65 72
PM10 {back halt} inc. H,50, Expected e 0.4 20 1.9 55 . 1§ 55 5.7
PMy/PM, s Totat ibfhr 22 80 a4 120 12 120 129
H, . ppmve @ 15% 0, 50 5.0 5.0 1. 50 5.0 50 5.0
NHy Ibjhr 28 15.2 114 8.6 2.0 13.6 16.5 1.6 16.5 18.1
4ota FOR INFORMATION OWLY
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Intrc_)duction

This document gives an indication of the CCPP exhaust emission per GT during cold, warm, and hot siart-
up conditions as well as the shutdown and low load transient operation for the Smyth County project. The
start-up emissions consist from GT ignition to time when plant reaches full compliance (2 ppmvd @ 15%
02 CO and 2 ppmvd @ 15% 02 NOx), i.e., when CQ & SCR catalyst are fully operational and assumes
HRSG purge credit as well as evacuation of the condenser as stated in the tables provided. Start-up
emissions are based on both units staring at the same time. All figures for plant start-up emissions do

include estimated CO and SCR reduction.

Fuel Gas Composition

For the stated emissions, sulfur content considered in the fuel is 0.5 gral u@cf with the below fuel
chemical composition.

Q
Constituent Volu /)%
Methane CH4 9&3\%
Ethane C2H6 AR IS
Propane C3H8 X, 8264

Butane C4H10 LR,> o008
Pentane C5H12 __, {({ )7 0013

Hexanes CSH‘M{(‘ f — 0.018
Heptane CTH16 =¥ 0.012
Octane CRH1} 0.0006
throg.én‘w&ﬁ\ ’ 0.664
Carbo@s&\gde co2 0.548
f\"@TAL 100
A LHYV (Btu/lb) 20885
@(]_)) HHV (Btw/lb} 23156
Origiﬁator Identification number Rev. | Date Lang. Sheet
ALSTOM POWER 1AHV423411 A | 12/6/2013 en 37
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- 3. Startup Emissions Data

3.1. Normal Hot Start-Up to Compliance (Aftér Apprbx. 8 hours standstiil).

| Ambient Temperature 1 -10°F 59°F 90°F 100°F
Duration min from ign 60 56 54 53
Nox as NO?2 { Ibfevent 47 44 43 43
co 1 |bfevent 47 36 35 35
VOC as CH4 1  1b/event. 388 28 | 257 26.3
PM10/2.5 Total | Ib/event 8.1 . 6.3 6.5 6.2
H2504 Ib/event 1.0 0.8 0.7

0.8
Heat Consumption | MMBTUHHV | 856 717 652N 628
| o “EOS '
Worst-Case-estimated 1-hr average exhaust flow = 1840 klb/h\@ € hot day
Worst-Case estimated 1-hr average stack temperature 3=

3.2. Fast Hot Start-Up to Complianc@pprox. 8 hours standstill).

Ambient Temperature %(@WH soF | 90F [ 100°F
Condenser Evacuation Prior to Start ‘gg’pﬁ

1 Duration min from jgn =~ 42 40 39 38
Nox as NO2 tb/eyEng) 50 48 47 47
o | dvert I 25 20 20 20
VOC as CH4 ( jgipvent 17 12 11 11

PM10/2.5 Total }b/event 69 | 50 [ 61 4.8

X
H2504 @R Ib/event 0.8 0.7 0.7 0.7
Heat Ccﬂ@é@ ¥ | MMBTU HHV 815 730 694 676
W ‘

Worst-@stimated 1-hr average exhaust flow = 2150 kib/hr on the hot day

Worst-Case estimated 1-hr average stack temperature = 150F

Originator . tdentification number | Rev. [ Date Lang. Shest

| ALSTOM POWER | 1AHV423411 A | 12162013 |en |47
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3.3, 7 Non-Spinning Reserve Start-up to Compllance (After Approx. 8 hours
standstlll)

Ambient Temperature - I -10°F I sof | 9o | 100°F |
. Condenser Evacuation Prior to Start Initiation T
Duration min from ign 42 40 . 39 38
I Nox as NO2 lb/event 50 . 49 48 47
“CO ' Ib/event 15, 13 f. 13 13
"VOC as CH4 . Ibfevent 79 - 6.2 5.7 5.8
PM10/2.5 Total . |Ibfevent 7.2 - 5.0 6.4 4.6
H2504 |b/event 0.8 0.8 07 0.7
Heat Consumption | MMBTUHHV | 851 776 ‘731\ 700

Worst-Case estimated -1-hr average exhaust flow = 2400 klbﬁg@g{@ hot day

Worst-Case estimated 1-hr average stack temperature = @

3.4. Normal Warm Start-Up to Compfter Approx. 60 hours standstill).

Ambient Temperature \ 1 i \\ 59°F 90°F . 100°F
Duration ‘ min from igqm»a/ 124 125 125
-Nox as NO2 Ib/event "\-\/56 52 " 50 50
€0 | Ib/event), 71 . 52 | 50 50
VOC as CH4 losEln N[ 69 46 40 41
PM10/2.5 Total 1 pedent 10.4 9.0 9.0 9.0
H2504 N\ Fevert | 13 11 11 1.1
Heat Consumptio \IXEIMBTU HHY | 2102 977 963 945

Worst-C ig @ted 1-hr average exhaust flow = 1280 kib/hr on the hot day

Worst- stimated 1-hr average stack temperature = 140F

Originator
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3.5..  Normal Cold Start-Up to Compliance (After Approx. 200 hours standstill} (

Ambient Temperature -10°F 59°F . 90°F 100°F
Duration min from ign 183 178 179 178
Nox as NO2 Ib/event . 61 - 57 55 54
co Ib/event 77 Se - 53 . 53
"VOC as CH4 . Ib/event 73 48 42 44
PM10/2.5 Total . Ib/event .14 12 12 C12
H2504 , Ib/event 1.7 16 [| 16 1.6
‘Heat Consumption MMBTU HHY 1502 1354 1324 1299

Worsf-Case_ estimated 1-hr average exhaust flow = 1280 kib/hr on ﬁxhot day

~ Worst-Case estimated 1-hr average stack temperature = 120@

- 3.6. Shutdown: Minimum Emissions Load t out

O
Ambient Temperature -10°F WF | SO0°F 100°F
Duration | min 13X 11 9.7 9.2
Nox as NO2 Ibfevent |_ (@\\5 3.5 2.9 2.7
[os) , Ib/event (I ¢ 1 10 8.9 8.9 {
VOC as CH4 ibfevent J=# 25 15 12 13
'PM10/2.5 Total Ib/eveaty 19 1.4 12 | 12
H2sG4 Ifevint I 0.2 02 | 01 0.1
~ [Heat Consumption | KD HHV | 179 132 112 103
=%

®

Worst-Case estim @r average exhaust flow = 1640 kib/hr on the hot day

Worst-Case gSigiated 1-hr average. stack,temperature = 150F

O
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3.7. Compliance to Low Load Operation

‘Note: During Low Load Operation Emissions are in compliance.

Ambient Temperature -10°F S9°F 90°F §  100°F
Duration ' min ‘ 12 9.9 88 8.3
Nox.as NO2 Ib/evant 1.4 1.1 095 09
co ‘ . |bfevent 17 - 10 37 8.7 -
VOC as CH4 Ib/event 24 .15 11§ 13
PM10/2.5 Total Ib/event 18 1.3 1.2 % 11
H2504 Ibfevent 0.2 0.2 01. ] 01
Heat Consumption MMBTU HHV 168 125 108y 98.3

N
Worst-Case estimated 1-hr average exhaust flow = 1660 klb!?K@hot day

Worst Case estimated 1-hr average: stack temperature 1‘@

3.8. Low Load Operation to Compl:a ce
Note: During Low Load Operatlon Emnssuons g}qcompllance

=0

Ambient Temperature | J( 0°F 59°F 90°F 100°F °
Duration 7 min \‘-/12 99 8.8 83
Nox as NO2 tb/ A@\ 1.5 1.1 10 | o9
co ' JQ?_%\:')\»‘( J| 15 10 8.4 8.4
VOC as CH4 | psvent 24 15 11 - 13
PM10/2.5 Total Aﬁ[j?b’/eve‘nt 1.9 1.3 1.2 11
H2504 /‘(\Klb/e»'ent ] o2 0.2 0.1 0.1

Worst-iase shmated 1-hr average exhaust flow = 1660 kib/hr on the hot day

Heat Consui;‘:\n{] MMBTU HHV 165 125 106 98.3

‘Worst-Case estimated 1-hr average s_tack temperature = 150F

ALSTOM POWER : 1AHV423411 A 12/6/2013 | en
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(-} NEBRASKA BOILER® "o owo s
1.0 INTRODUCTION | — .

CB Nebraska Boiler & CB Natcom
form the engineered boiler/burner
division of the Cleaver-Brooks family

~ of companies. We are committed to
offering integrated  ° boiler/burner
solutions to the industry. This group of
companies has been in this business for
more than 80 years and..continues to
enjoy a large percentage of the market L T nw-— :
share, We maintain our leadership in o TR T e T S N
the industrial watertube market by . ~N_ <k T e e
offering innovative solutions and a true single-source responsibility to our customers for boilers,
burners, controls & auxiliary equipment. This commitment to overail system design ensures that your
equipment operates efficiently and lasts for years to come.

For your unique application, we are offering a packaged solution with the following design features:

1.1 OUTLET STEAM CONDITIONS:

Capacity: _ - 77000 LB/HR =
Operating Pressure: 200 PSIG {at exit of non-return valve) x
Steam Temperature: ‘ Saturated at 387 °F
Steam Quality: , 99.5% dry steam x
1.2 BOILER DESIGN: _ (
Type: D-Type Industrial Watertube ' -
Model: : NB-300D-70
Vessel Design Pressure: 250 psig
1.3 BURNER DESIGN: -
Type: : Ultra Low-NOx Register
Main Fuel; * Natural Gas
Emissions: 9 PPM Nox

1.4 | ECONOMIZER DESIGN:

Type: : Rectangular Finned-Tube N
Arrangement: Vertical Gas Flow; Counter-Current Water Flow
Design Pressure: ‘ 300 psig
Inlet Feedwater Temp: 228°F

1.5 STACK DESIGN: A
Type; Freestanding
Diameter (at exit); 78"

Height (from grade); 125 ft

6940 Cornhusker Hwy. © Lin_coln,_ NE 68507 ¢ Tel: (402)434-2000 ¢ Fax {402)434-2064 ¢ www, neboiler.com

NO. 24679-N _ Page 3 10-22-2009




\NEBRASKA BOILER® ">

3. 0 BOILER DIESIG[NI DATA

. Boiler Dimensions: : . . Units
Height to Main Steam Outlet | 14 Ft 7 In FT
Qverall Width of Unit 11 Ft7.51In FT
Qverall Length of Unit* 25.33 Ft, FT
*Add approximately 6-8 ft length for burner,
Weight of Unit (Dry} 80,249.49 ' LBS
Weight of Unit {Waet) 102,381.53 LBS -
. Surface Area / Volume: L Units
Furnace Volume 1,379 1. FT3
Furnace Projected Area - 819 : FT2
Evaporator Area 4,277 FT2
Total Area 5,096 FT2
Economizer Area 13,317 FT2
Superheater Area L - FT2
| Tubing Data: - ey . . Units .~
Tube OD 2.0 IN
Tube Wall Thickness - Furnace Section 0.105 IN
Tube Wall Thickness — Convection Section 0.105 I IN
" Tube Material SA178A
Corrosion Allowance NA IN

i Steam Drum:. S Units
Inside Drum Diameter: 42 In IN
Drum Length 25.33 Ft. Seam/Seam ‘ FT
Drum Material: SAS516 Grade 70
Corrosion’ Allowance: NA IN

"Water Drum: ' S ] " Units
Drum Diameter: 24°In IN
Drum Length 25.33 Ft. Seam/Seam FT
Brum Material: SA106 Grade B _
Corrosion Allowance; NA IN

: Standard Drum: Connections: -Quantity ‘ Type
Main Steam Qutlet: One Flanged
Safety Valves: Per ASME Code Flanged
Feedwater Inlet: Cne Flanged

| Bottom Drum Biowoff: Two Flanged
| Water Columni: Two - Threaded-
{NPT)
Feedwater Reqgulator: Two Flanged
Vent: One NPT
Continuous Blowdown: One NPT
Chemical Feed; Cne . NPT
Sootblower: Two Flanged
Auxiliary L.W. Cutouts: One NPT

*The above information is preliminary and shall be confirmed at time of engineering submittal.

6940 Cornhusker Hwy. < Linceln, NE 68507 ¢ Tel: {(402)434-2000 ¢ Fax (402)434-2064 ¢ www.neboiler.com

NO. 24679-N
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(T} \NEBRASKA BOILER® "= oo s
4.0 BOILER PERFORMANCE DATA

Fuel: Natural Gas

. Boilerdoad-%. - . - . | £00% 75% - |  50% .. 25% | . Units
Steam Flow - & 77,000 57,750 38,500 19,250 Lb/Hr
Steam Pressure - Qperating - & 200.0 200.0 200.0 200.0 PSIG
Steam Temperature - W 387.0 387.0 387.0 387.0 °F
Fuel Input (HHV) 92.4 69.1 46.0 23.2 MMBTU/Hr
Ambient Alr Temperature 80.0 80.0 80.0 - 80.0 oF
Relative Humidity 60 60 60 - 60 %

Excess Air 25 25 25 25 %
Flue Gas Recirculation 25 25 25 25 %
Steam Output Duty 77 58 .39 19 MMBTU/hr
Heat Release Rate 67,012 50,097 33,366 16,805 BTU/FT3-Hr
Heat Release Rate 112,882 84,389 56,204 28,308 | BTU/FT2-Hr
Deaerator Pegging Steam - - - - Lb/Hr
Feed Water Temperature 227 227 227 227 °F
Water Temp. Leaving Econamizer 321 309 297 288 +10°F
Blow Down . . 1.0 1.0 1.0 1.0 %
Boiler Gas Exit Temperature -1 - 543 498 451 409 +10°F
Eceniomizer Gas Exit Temp. 299 282 266 251 +10°F
Air Flow ) - 84,454 63,137 42,050 21,179 { LbHr
Flue Gas to Stack 88,692 66,305 44,160 22,241 Lb/Hr
Flue Gas Including FGR 110,865 82,881 55,200 27 802 Lb/Hr
Fuel Flow 4,237 3,167 2,109 1,062 Lb/Hr
Flue Gas Losses/Efficiency-%
Dry Gas Loss 4.5 4.2 3.8 3.5 %
Air Moisture Loss 0.1 0.1 0.1 0.1 %
Fuel Moisture Loss 10.6 10.6 10.5 10,49 %
Casing Loss 0.5 0.7 1.0 2.0 %
Margin - ] 0.5 0.5 0.5 0.5 %
Efficiency - LHV 92.8 93.1 93.2 92.5 %
Efficiency = HHV - & 83.7 84.0 84.1 83,5 %
Total Pressure Drop Including :
Econgomizer . 9.46 5.30 2.35 0.56 IN WC
Products of Combustion - CO2 7.7 7.7 7.7 7.7 %

- H20 16.9 16.9 16.9 16.9 D

-N2 71.7 71.7 71.7 71.7 %

-Q2 3.8 3.8 3.8 3.8 %

-S02 , - - - - %

| GAS- % volume. = - T NG :
methane 90.00
ethane 5.00
nitrogen 5.00
LHY-Btu/lb , 19,687
HHY-Btu/lb 21,815

*The above Information is preliminary and shall be confirmed at time of engineering submittal,

6940 Cornhusker Hwy. © Lincoln, NE 68507 ¢ Tel: (402)434-2000 ¢ Fax (402)434-2064 ¢ www.neboijler.com
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DIESEL GENERATOR SET

CATERPILLAR

Image shown may not
reflecl aclual package.

FEATURES

STANDBY

1500 ekW 1875 kVA
60 Hz 1800 rpm 480 Volts

Caterpillar is leading the power generation
marketplace with Power Solutions engineered
to deliver unmatched flexibility, expandability,
reliability, and cost-effectiveness.,

FUEL/EMISSIONS STRATEGY
« EPA Certified for Stationary
Emergency Application
(EPA Tier 2 emissions levels)

DESIGN CRITERIA ,
* The generator set accepts 100% rated load in one

step per NFPA 110 and meets ISO 8528-5 transient’

response,

uL 2200

= UL 2200 listed packages available. Certain
restrictions rmay apply. Consult with your Cat®
Dealer.

FULL RANGE OF ATTACHMENTS

* Wide range of bolt-on system expansion
attachments, factory designed and tested

« Flexible packaging options for easy and cost
effective installation

SINGLE-SCURCE SUPPLIER
» Fully prototype tested with certified torsional
vibration analysis available

WORLDWIDE PRODUCT SUPPORT
-« Cat dealers provide extensive post sale support
including maintenance and repair agreements

» Cat dealers have over 1,800 dealer hranch stores
operating in 200 countries '

» The Cat® S-0-5°" program cost effectively detects
internal engine component condition, even the
presence of unwanted fluids and combustion
by-products ‘

CAT 3512C DIESEL ENGINE

+ Reliable, rugged, durable design

» Four-stroke-cycle diesel engine combines
consistent performance and excellent fuel
economy with minimum weight

CAT GENERATOR

* Designed to match the performance and output
characteristics of Cat diesel engines

« Single point access to accessory connections

= UL 1446 recaognized Class H insulation

CAT EMCP 3 SERIES CONTROL PANELS

« Simple user friendly interface and navigation

* Scalable system to meet a wide range of
customer needs ,

* Integrated Controt Systern and Communications

- Gateway

SEISMIC CERTIFICATION ‘

« Seismic Certification available

= Anchoring details are site specific, and are
dependent on many factors such as generator set
size, weight, and concrete strength,
IBC Certification requires that the anchoring
system used is reviewed and approved by a
Professional Engineer

~ * Seismic Certification per Applicable Building

Codes: IBC 2000, IBC 2003, IBC 2008, IBC 2009,
CBC 2007

* Pre-approved by OSHP and carries an _
OPA#{OSP-0084-01) for use in healthcare projects
in California



ANDBY 1500 ekW 1875 kVA

+Hz 1800 rpm 480 Volts

CATERPILLAR

FACTORY INSTALLED STANDARD & OPTIONAL EQUIPMENT

—Ontiopal
[ 1 Oual element & heavy duty air cleansrs twith

Air Inlat +:Single-elemant canister type air cleansr with service
indicator pre-claaners}
‘ : {1 Air infet adapiers & shutoff
"Cooling * Radiator fan and fan drive 1’1 Coolant leval switch gauge
+ Fan and belt guards '} [ Heat exchenger and expansion tank
| = Coolant lavel sensors*
» Cat.Extended Life Coolant*
Exhaust + Exhaust manifold - dry - dual - B in [ 1 Mufflers :
* 203 mm {8 in} ID round flangad outlet (] Stainless steel exhaust flex fittings
_ [ ] Eibows, flanges, expanders & Y adapters
Fuel. -§_econdary fuel filters [ ] Duplex secondary fusl filter )
* Fual coalar* 11 Prmary fuel filer with fuel water separator
+ Fual priming pump
» Flexible fue| lines-shippad loose )
Generator + Class H insulatlon | ] Oversize & premium generators [ } Bearing

« Cat digital voltage regulator (COVA} with KWAR/PF
control, 3-phase sensing

* Winding tamparature detectars

* Anti-condensation heaters

= Reactive Droop .

temparature detectors

Power Termination

side standard .
- Top and bottorn cable entyy

+ Bus bar (NEMA or |EC meohanical ug holes)- right

[} Circuit breakers, UL listed, 3 pote with shunt
trip, 100% rated, manual or electrieally operated [ ]
Circuit breakers, IEC compliant, 3 or 4 pole with shunt
trip, manual.or slectrically operatad

1] Bottom cable entry
[ ] Power terminations can bs located on the right, left
and/or rear as an optign
. Governor - ADEM™ 3 [ 1Load share module
Control Panel « EMCP 3.1 - Usar Interface panel {UIP] - rear mount [1EMCF32...I1EMCP 3.3
* AC & DC customar wiring area (right side} 1 E3-Option for right ar left mount UIP
« Emargency stap pushbutton 11 Local & ramote annuncistor modules
 { ] Digital YO Module - -
[} Genarator temperature monitoring & protection
. . [ ] Ramote monitoring software
Lube * Lubrricating oil and filter [ 1 Qil tevel regutator
= Qil drain line with valves [ ] Deep sump oil pan
+ Fumes disposal [ ] Elactric-& air prelube pumps [ ] Manual prelube with
* Gear type lube-oil pump sump pumg [ ) Duplax oil filter
Mounting « Rails - engine / ganserator / radiator mounting

} = Anti-vibration mounts {shipped locss)

[ Spring-type vibration isolator [ ] IBC Isolators

Starting/Charging

{ * 24 volt starting motor(s}

= Batteries with rack.and cablas

* Battery disconnect switch

| [ ] Oversize batterias

{ ]:Battery chargers {10 & 20 Amp)
[ 145 amp charging ahernator

[ 1 Ether starting aids

{ 1 Heavy duty starting motors

[ 1 Barring device (mapual)

[ ] Airstarting motor with control & silencer

Note Standard and optionat equipment may vary for UL
2200 Listed Packages, UL 2200 Listed packeges may
heve oversizad generators with a diffarant
___temperature rise and motor starting characteristics.
General + Right hand service [ 1 CSA centification

- Paint - Caterpillar Yellow
{with high gioss black rails & radiatar)
= SAE standard rotation

| = Flywheel and flywheel hausing - SAE No. 00

- * Nat includad with packages without radiators

[ 1 CE Certificate of Conformance .
['] Seismic Cartification per Applicabla Building Codes:
IB8C 2000, IBC 2003, IRC 2006, IBC 2008, CBC 2007

October27 2010 14:53 PM




«~DBY 1500 ekW 1875 kVA

42z 1800 rpm 480 Volts -

SPECIFICATIONS

CATERPILLAR

CAT-GENERATOR
SR4B Generator
Frame Size... e voniennn 597
Excntatron ............ '. ................... errearasrarranas Perrnanent Magnet
Number o'f poles ................................................................... 4
Number of bearings.............ccccovveeveceesvsneree s vesss oo 1
Number of Leads........ivcviiee i isenses e serns e enneas D06
Insulation......... e UL 1446 Recognized Class H with
tropicalization and antiabrasion
P Rating.... .....'.Drip Proof IP22
Alignment.... veieeeie PilOt Shaft
Overspeed capablhty- % of rated e, 150
Wave form... vesnana 00300
Paralleling k|UDmc|p transformer .......................... Standard
Voltage Regulator3 Phase sensing with selectible volts/Hz
Telephone influence factor. ... ieeennns Less than-50
CAT DIESEL ENGINE
3512C ATAAC, V- 12 4 stroke, water-cooled diesel
Bore... .. 170.00 mm (6.59 in)

Strcke 190:00 mm {7.48 in)
- Displacement............ v 51.BO L {3161.03 in?)
CoOmMPression RAUO... .. ieiereeseriossecmsrsenesesersesmenseoses 14771
ASPIALION..cc.vreces e rssarcsadaeesenrrassaranssrsmmsssesssssascosenss TA
Fuel System.....ovivrvorvererees oo rvrnne Electronic: unit injection
GOVErnor TYPE .ot e oreeee ADEM3

'CAT EMCP SERIES CONTROLS

- EMCP 3.1 {Standard) ,
- EMCP 3.2/ EMCP 3.3 {Option}
- Single lacation eustomer connector point
* True RMS AC metering, 3-phase
- Controls
- Run./ Auto / Stop controf
- Speed Adjust
- Voltage Adjust
- Emergency Stop Pushbutton
- Engine cycle crank
= Digital Indication for:
- RPM
- Operating hours
-Qil pressure
- Coolant temperature
- System DC volts
- L-L volts, L-N volts, phase amps, Hz
- ekW, kVA, kVAR, kW-hr, %kW, PF {EMCP 3, 2/3 3)
* Shutdowns with common mdlcatmg hght for:
- Low oil pressure
- High coolant temperature
- Low coolant level
- Overspeed
- Emergency stop
- Fajlure to start {overcrank} -
. Pragramrnable protective relaymg functions: {EMCP 3.2

& 3.3
- Under and over voltage

- Under and over frequency
- Overcurrent (time and inverse time}
. ~Reverse power [EMCP 3.3)
* MODBUS isolated data link, RS-485 half—duplex (EMCP

3.283.3)
» Options

- Vandal door

- Local annunciator module

- Rernate annunciator module

- Input / Qutput module '

- RTD / Thermocouple modules.
- Monitoring software

October 27 2010 14:53 PM



STANDBY 1500 ekW 1875 kVA

60 Hz 1800 rpm 480 Volts

TECHNICAL DATA
- Open Generator St - - 1800.rpm/60 Hz/480 Volts DM8260
EPA Certified for Stationary Emergency Application
(EPA Tier 2 emissions levels):
Genarator Set Peckage Performance
Genset Power ratirg @ 0.8 pf 1875XVA
Geneet Powar rating with fan ' 4500 ekW
Coolant to aftercooler )
Coolant:ta aftercogler tamp max s0°C 122°F
Fuel Consumption ‘
100% load with fan 396.9 L/hr 104.8 Galhr .
75% load with fon 310.9 L/hr B2.1 Galfhr
50% load with fan 219.8 Lhr 68,1 Galfhr
Cooling System’
Alr flow restriction (system) - 0.12 kPa 0.48'in. water
Air flow Imax @ rated speed for radiator arrangament} 2075 m¥min 73278 ¢fm
Engina Coalant capacity with radiaterfexp. tank 390.38L - 103.2 gal
Engine coolant capacity 166.8 L 414.gal -
Radiator coolant capacity 234.0L 6518 gal
Infet Al ’
Combustion air inlet flow rata 129.5 wi¥fmin 4573.3 cfm
Exhaust Systam )
Exhaust stack gas temperslure 406:4 °C 7635°F
Exhaust gas flow-rate 313:2 m¥min 11060.6€ cfm
Exhaust flange size {internal diametaer} 203.2. mm 8.0-in
Exhaust system backpressure {maximum allowable} 6.7 kPa 2B.9 in, water
Haut Rejection o
Heat rejection to coolant (tatal) 616 kW 35032 Bry/min
Heat rejsction to axhaust {total) 1327kW 75468 Btufmin
Heat.rajsction to aflercaolar 482 kW 27431 Biv/min
Heat rejaction to atmosphere from-engine 124 kW 7052 Btu/min
Heat rejection to atmosphare from generatar . 64,1 kW 3845.4 Btu/min
ARernator® .
Motor starting capablility @ 30% voltage dip 2670 skVA
Frame 897
Temperature Rise 130°C 234°F
Lube Systam- -
Sump reflll with filter 31041L 82,0 gal
Emissions (Nominal)?
NOx gthp-hr 4.97 g/hp-hr
CO gfhp-br .48 g/hp-hr
HC g/hp-hr 11 gthp-hr
PM gfhp-he -03 g/hp-hr

‘based on a weighted cycle.

' For ambient ant altitude capabilities consult your Cat dealer. Air flow restrictian |
* UL 2200 Listed packages may have oversized generators with a different temparature rise and rotor siarting characteristics, Generator

temperature rise 15 based on a 40 degras C ambient per NEMA MG1-32. )
' Emissions data measurement procedures are consistent with those described in EFA CFR 40 Part 89, Subpart O & E and 1SOB178-1 for

measuring HC, CO, PM, NOx, Data shown is based on sleady state operating conditions of 77°F, 28,42 in HG and number 2 diesal fuel
with 35° APl and LHV of 18,390.btu/lb, The nominal emissions-data shown is subject to instrumentation, measurement, facility and engine
to engine variations. Emissions data is based on 100% Joad and thus cannot be used to compare to EPA ragulations which use values

system) is addad to existing restriction from factory.

October 27 2010 14:53 PM
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STANDBY 1500 ekW 1875 kVA

60 Hz 1800 rpm 480 Volts

RATING DEFINITIONS AND CONDITIONS

ieets or Exceeds International Specifications: AS1358,
CSA, [ECE0034-1, 1503046, 1508528, NEMA MG 1-22,

NEMA MG 1-33, ULS08A, 72/23/EEC, 98/37/EC,

2004/108/EC
Standby - Qutput avallable wﬂh varying load for the

duration of the interruption of the normal source power.
Average power output is 70% of the standby power
rating. Typical operationis 200 hours per year, with
maximum expected usage of 500 hours per year.
Standby pewer in accordance with 1ISQO8528, Fuel stop

- powaer in accordance with 1503046. Standby ambients

shown indicate ambient temperature at 100% |oad which
results in a coolant top tank temperature just below the
shutdown temperature.

CATERPILLAR

Ratings are based on SAE J1349 standard conditions.

These ratings also apply at ISO3046 standard conditions,
Fuel rates are based on fuel oit of 35° API [16° C (60" F})

gravity having an.LHV of 42 780 kJ/kg {18,390 Bivu/Ih)
when used at 29° C (85%F) and weighing 838.9 g/liter
(7.001 Ibs/U.S. gal.). Additional ratings may be available
for specific customer requirements, contact ;/our Cat
representative for details. Far information regarding Low
Sulfur fuel and Bladlesel capability, please consutt your
Cat dealer.

Oclober 27 2010 14:53 PM



STANDBY 1500 ekW 1875 kVA

60 Hz 1800 rpm 480 Vokts

CATERPILLAR

DIMENSIONS .
Package Dimensions NGTE: For refe N od o
‘ — S TE: Far reference only --do not use for
Length 5895.0 mm | 232,09 in " installation clesigm?r Please contact
Width 25375 mm |99.9 in your lacal dealer for exact weight
- - _ and dimensions. {General
Height 2749.5 mm ;108,25 in bimension Drawing #2845048),
Waight 14035 kg |30,9421b

Performance No.: DMB260-
Feature Code: 512DEGC
Gen, Arr. Number: 2628100
Source: U.5. Sourced |

Qctober 27 2010

16297533

www.CAT-ElectricPower.com

@ 2019 Caterpillar
All rfights reserved.

Materials and specifications are subject to-changs without notice.
The International System of Units (S} is used in this publication,

CAT, CATERPILLAR, SAFETY.CAT.COM their respective logos, *Caterpillar
Yellow," and the FOWER EDGE trada dress, as well as corporate and
product identity used hereln, are \rademarks of Caterpillar-and may nat
be used without permission.
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" |SLPCB - Enging Lhat I5 |.pss Prevention Council Board Approved

Page 1 of 1

@&sz

Fire Protection Products, Inc.

Engine Selection / De-rate Calculator / Speed Interpolator
USA Purchased, USA Installed, 2011 Models, UL/FM Approved, Heat Exchanger Cooled

DATE: B 2/18/2011

PUMP Pump Max Power: 315 BHP
REQUIREMENTS: ~ RPM(s): 1800

DERATE Altitude: 185 {feet)
PARAMETERS: Ambient Temperature: 77 (°F)

Right Angle Gear Loss: 0%
Derate Percent: .0

APPLICATION . Customer:
INFO: Job Name:

Job Number:

Run By:
RESULTS:
I Model || RPM ‘"Rated HP (KW)|| Derate HP (KW) |  Emissions Tier '"tezg?,';ﬂ“?_l';?ata
[JU6H-UFAD9B || 1800 | 315(235 || ‘ ~ T3.Certified ] Nol used

NOTE:
Derated HP iakes mio accouni all the mput darates for alblude, lamperalure and Righl Angle Gearbox. When no derales are inpul, (lus column will be blank and engine selecton(s) wil
be based upon Ratad HP When the Deraled HP column s fifled m, then the engine seleclonis) are based upon (hig.velue

DEFINITIONS: .
OULIFM - Engine Lhel 15 Underwrrlers Laburatonea Listad 8nd:Faclory Mulual Approved

@M - Non:Lisled Enging has no pnvale agency cartdicavon, like UL, or mguraneﬂ nompany cerlification, ke FM it applos (o any enging Lhat 1s nol UL l.mled or FM, Appraveﬂ and ry
Ewm 1] mel indridual Eurgpean counlry spatificalions

Morh American Offices. 3133 East Kemper Road * Cincinnal, O * 45241 * USA * Tal: +1 {513} 4753473 * Fax_ +1 i513) 77110726
Europesn Office’ Grange Warks *Lomond Road ® Coatbtidge. Scolland * MLS 2NN * Tel: +44 (T)1236 428 946 > Fax: =44 [(}1236 427 274

http://www.clarkefire.com/Calculators/PrintEn aineSei.hhn - ' . 2/18/2011
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Fire Protection Products, Inc.

Exhaust Backpresaura Calculator - Results

Calculations made 2/18/2011

Dala input by:
[ Input Data:
iCustomaer: Lok Name: ob Number:
ngine Data: Plping Data; iSilencar Data:.
danufacturer: Clarke Pipe Size: 5" |Manufacturer: Clarke USA
odel: JUBH-UFAD98 #H90° elbow or Y: |Pipe Size (in): 5

PM: 1760

Number 45° elbows:

|Model: CO6545

HP:315

Nurmber Tees:

Application: Industrial

Straight Pipe (Fest): 30

Connecticn: 150# Flange

Output Data:
Exh Flow (CFM): 1400 )

emperature (° F): 961 Lﬁ_f"; N .
ax Backpressure (inches water): 30 END IN ‘{ll’j'._ A" €10 ouT
in Backpressure (inches waler): 0 -
td. Exhaust Dia {in): 5

& 35

230

525

F20 -

218 e —

E 101

- 3

063 125 250 500 7000 2000 4000 8000
OCTAVE BAND CENTER FREQUENCY (Hz)

Exhaust Pipe Recommendation:

B85 Pipe I

+ 80 Silencer (see note 1) 4]

=

[ 145 Total ] ]
[ 00 Maximum Allowable Backpressure ‘|
i Result: Total Backpressure is lower than minimum |

Backpressure
) Schedule 40 pipe ysed m calculabons
) Afl pipe sizes and lengihs ara n mches and lgel.

oblan the acwel Backpressuie (for the engine exhausi flow gven above) on Lha Sdancar berng used and then confrin ot the lotal Backpressure i3 5011 under the Maxmum

) WARNING: The leral Baskprassure I8 leas than ths ongina parmiasible Backpressure In arder 10 a1 the maximut Backpressure abovs the angine permissitie imd, you must
npe one or more of the folkwing: pepe alre; mipe length; Silencar sixe, Sdoncer type.

orth Amancan Qffices-

htto://www.clarkefire.com/Calculators/PrintExhaust.htm

133 East Kernpar Raaa ® Cincinnat, Ohio * 45241 * USA * Teb +1{513) 7712200 * Fax' +1 [613) TH-0126

MLE 2NN * Tal. +44 {0}1236 420 946 °Fax: +44 (01236 427 274

IR0



Feagins, Rob (DEQ)

From: Gener Gotiangco [GGotiangco@cpv.com]

Sent: Tuesday, February 04, 2014 2:06 PM.

To: Feagins, Reb (DEQ})

Cec: 'Sellars, Fred (Fred.Sellars@tetratech.com)’, Babcock, Steven
Subject: . CPV Smyth - updated PSD Application transmittal ’
Attachments: CPV Smyth VA DEQ PSD Transmittal 02042014, pdf

Good afterhoon Rob,

Please find the attached transmittal that address your comments to our January 31, 2014 CPV Smyth PSD Air Permit
" Application. This transmittal includes the amended Appendix A page 5 General Information and the amended Appendix
C. The transmittal original is also being sent to you via hardcopy.

Thank you again for your timely review and these comments.
Feel free to advise should you have further questions or comments.
Regards,

Gener Gotiangco

Competitive Power Ventures, Inc. .
8403 Caolesville-Road

Suite 915

Silver Spring, MD 20910

Office: (240) 723-2307

Cell:, (301) 346-5738

Fax: {240) 723-2339.

" This e'mail message and any atlached files are confidential and ase intended solaty for Ihe use of lhe addressee(s) named above. If yourare not the intended recipient or you have recaived ihis

communicalion in emror, please nolify the sender immediately by repiy e-mail message and:permanently delete the original message.To reply.-to our email administratar diractly, send an email io
adminficpv.com .



' Competitive.
Power Ventures, Inc.

February 4, 2014

Virginia-Department of Environmental Quality
Attention: Rob Feagins, Air Permit Manager
Southwest Regional Office

355-A Deadmore Street

Abingdon, Virginia 24210

RE: CPV Smyth Generation Company, LLC Prevention of Significant
Deterioration Air Permit Application — updated

Dear Mr. Feagins,

In response to your February 3, 2014 communication requesting a correction and clarification
to CPV Smyth’s referenced Air Permit application, please find enclosed for your use and
retention with the original submittal the following:

Appendix A to application, Page 5 of Form 7 updating the General Information with
the correct entity-and contact (1 sheet).

Appendix C Equipment Specifications and Vendor Performance Data, revised to
remove “Confidentiality” notation as the major equipment supplier, Alstom, has

withidrawn its request to seek-confidentiality for their emissions and performance
inforination (23. sheets). '

Should you have further questions or clarifications, please do-not hesitate to contact me at
your convenience. '

Sincerely, .

Gener'G. Gotiangco, P.E.

ggotiangeo@epv.com
240-723-2307

ec: M. Kiss, VA DEQ (via email)
F. Seilars, Tetra Tech (via e-mail)
R. Burke, Competitive Power Ventures, Inc. (via e-mail)

c P V . COMPETITIVE PCWER 8403 COLESVILLE ROAD TI 240 723- 2300

YENTURES, INC. SUITE HE . FI 240 723-2339
! SILVER SPRING; MD 20970 WW.CPY.COM



CPV Smyth Generation Project
PSD Air Permit Application

GENERAL INFORMATION

Person Completing Form: Gener Gotiangco , Daite: Registration Number:
: 01/27/2014
Company and Division Name: CPV Smyth Generation Company, LLC FIN:
52-2306411

Mailing Address: 8403 Colesville Road, Suite 915
Silver Spring, MD 20910

Exact Source Location — Include Namé of City (County) and Full Street Address or Directions:
Atking, VA

Telephone Number: No. of Employees: Property Area at Site:

{ Person to Contact on Air Pollution Matters — Name and Title:- | Phone Number; (240) 723-2307

Gener Gotiangco Fax: (240) 723-2339
Vice President

Email: GGoliangco@cpy.com

Latitude and Langitude:Coordinates OR UTM Coordinates of Facility: .

Reason(s) for Submission (Check all that apply):

[ ] state Operating Permit This permit is applied for pursuant to provisions of the Virginia
| Administrative Code, 9 VAC 5 Chapter 80, Article 5 (SOP)
New Source . This permit is applied for pursuant to the following provisions of the
Virginia Administrative Code:
[ ] Modification of a Source [ 9 VAC 5 Chapter 80, Article 8 {(Minor Sources)
9 VAC 5 Chapter 80, Article 8 (PSD Maijor Sources)
[ ] Relocation of a Source 9 VAC 5 Chapter 80, Article 8 (Non-Attainment Major Sources)
[] Amendment to a Permit Dated: Permit Type: [_] SOP (Art. 5) [_| NSR (Art. 6, 8,9)
Amendment Type: This amendment is requested pursuant:tothe provisians-of.

Administrative Amendment | ® VAC 5-80-970 (Arl..5 Adm.) 8 VAC 5:80-1935 (Art. 8 Adm)
Minor Amendment || 9 VAC 5-80-980 {Art. 5 Minor) 9 VAC-5-80-1945 {Art. B Minar)
Significant Amendment || 9 VAC 5-80:990 (Arl. 5.5ig.) 9 VAC 5-80-1955 {Art. 8 Sig )

: ‘9 VAC 5-80-1280 (Art. 6 Minor) 8 VAC 5-80-2220 (Art. B Minor)
9 VAC 5-80-1290 (Art. 6 Sig.) 9 VAC 5-80-2230 (An. 2 Sig))

] 9 VAC 5-80-1270 (Art. 6 Adm.) IE 8 VAC 5-80-2210 {Art. 9 Adm))

[] Other (specify):

Explanation of Permit Request (attach documents if needed):

Application for a proposed combined cycle-electric generating facility required to obtain a Major NSR Air
Permit subject to Prevention of Significant Deterioration requirements. This document contains a detailed
‘description of the project and potential emission estimates for ali pollutants.

Form 7 — April 8, 2013 : Page 5




CPV Smyth Generation Project
PSD Air Permit Application

APPENDIX C

Equipment Specifications and Vendor Performance Data




. ' _ 01/06/14
ALSTOM Smyth County (USA): KA24-2 (2011)'MS, ACC, SF Rev £
: Performance Summary ' 1AHV424657

1 The corrections-from 'Gross Ol:ltput / Efficiency’ to 'Net Output / Efficlency’ reflects-current aux. consumption/losses for
Alstom eguipmentonly. .

2 .Values for Information only.

3 Gasturbine output does notiinclude the-OTC heat rejection energy.

4 -Ambient Pressure: 13.56 psia

5 Air Cooled Condenser

6 CO & SCR Catalyst considered for HRSG pressure drop calculations and stack emissions

7 PMI0/PM2.5 measurements per EPA Method 201/a +.202

'8 Particulate Matter exhaust emissions are the net emission values, i.e. the.emission contribution above those pre-existing
in the:ambient air. Alstom therefore reserves the right-to correct for the:pre-gxisting.ambient air quality if required.

9-Particulate matter emissions are often below the-detection limits-of mast of the. measuring systems, Therefore if no
particulate matter is detected within maximum 4 fiouirs of measurement, the particulate emissicn is deemed to have,
been fulfilled: '

10 Particutate Matter emission limits are valid for steady state gas turbine operating'conditions and are based on a three-
hour'average. -

11 Prior to any Particulate Matter measurements, the gas turbine must be in operation continuously for at least 8. hours at
or near-base load. Gas:turbine inlet and- exhaust system are:assumed-to be fully commissioned and.clean tondition
before the measurement.

12 Paiticulate Matter measuréments may have to be fepeated in order to fullfil the partu:ulate emissions.

13 All'values are based on the following fuel composition:

Canstituent Valume (%) LHV (Btu/Ib) 20885
Nitrogen 0.664 HHY {Btu/lb) ] 23156
Carban Dioxide 0.5484
Methane - 96.2274]
Ethane ' 2.175|
Propane 0.264]
Butane 0.08]
Pentane 0.013]
Hexane . 0.016
Heptane 0.012
Octane 0.0006

Sulfur Content is:0.5 grains/100 SCF Fuel
14 The performance summary is based on the following case descriptions:

CASE 1 2x100%, PQ, S0F, 50% RH, EC+HF=0N, SF=0ON
JCASE 2 2x100%, PO, 90F, 50% RH, EC+HF=0N, SF=OFF

CASE' 3 2x75%, PO, 90F, 50% RH, EC=0FF, HF=OFF, SF=0FF

CASE 4 2x50%, PO, 90F, 50% RH, EC=0FF, HF=QFF, SF=0FfF

CASE'S 2xLLOCY%, 90F, 50% RH, EC=OFF, HF=QFF, SF=0FF

CASE6 2x100%, PO, 100F, 30% RH, EC+HF=0ON, SF=0ON

CASE7 2%100%, PO, 100F, 30% RH, EC+HF=ON, 5F=0FF

CASES  |2x75%, PO, 100F, 30% RH, EC=OFF, HF=OFF, SF=OFF

CASEQ  |2x50%, PO, 100F, 30% RH, EC=OFF, HF=OFF, SF=OFF

CASE1D |2xLLOCY, 100F, 30% RH, EC=CFF, HF=OFF, SF=0FF-

JcASE 11 [2x100%, PO, SOF, 60% RH, EC=OFF, HF=OFF, SF=OFF

CASE 12 {2x75%, PO, 59F, .60% RH, EC=0OFF, HF=OFF,'SF=OFF

JCASE13  |2x50%, PO, 59F,.60% RH, EC=0OFF, HF=OFF, SF=0FF

CASE14 12xLLOCY%, 59F, 60% RH, EC=OFF, HF=0FF, SF=OFF

[cASE 15~ [2x100%, PO, -10F, 60% RH, EC=0FF, HF=OFF, APH=ON, SF=0FF
fcasE 16 |2x75%, PO, -10F, 60% RH, EC=OFF, HF=OFF, APH=ON, SF=OFF
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CASE 17

2x50%, PO, -10F, 60% RH, EC=QFF, HF=0OFF, APH=0ON, SF=0FF

CASE 18 |2xLLOC%, -10F, 60% RH,.EC=0OFF, HF=QFF, APH=0N, SF=0FF
[CASE 19 |2x100%, PO, 20F, 50% RH, CH=0ON* ,5F=0FF'

CASE20  [|2x100%, PO, 90F, 50% RH, CH=ON*, SF=ON
{CASE. 21 [2x100%, PO, 100F, 30% RH, CH=0N* SF=OFF

CASE22 |2x100%,-PO, 100F, 30% RH, CH=0N*, SF=0N

CASE23 |2x100%,PD, -10F, 60% RH, EC=OFF, HF=OFF, SF=0ON

PO Performance Optimized

LLOC Low Load-Operating Concept

RH ‘Relative Humidity

EC Evaporative Cooler

HF High Fogging

CH Chiller

APH Air Preheater

SF Supplementary Firing

* Chiller QN-reducesiiniet temperatureto S0F

Proprietary and Confidential Informatfon: ©® ALSTOM Power. All rights reserved. Information contained in
this document is indicativeronly. No-representation or warranty is given or should be relied on that it is
complete or correct or will apply to:any particularpro]ect, This will depend on the technical and '
commercial.circumnstances. It is provided without liability.and is subject to change without notice.
Reproduction,-use or disclosure.to third parties, without express written authority; is strictly prohibited.
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1%, PO, 90F, | 2x100%, PO, 90F, | 2x75%, PO, 90F, | 2x50%, PO, 90F, | 2xLLOC%, 90. 2x100%, PO, 100F, | 2x100%, PO, 100F, | 2x75%, PO, 100F, | 2x50%, PO, 100F, |2xLL( OOF, 30%| 2x100%, PC
50% RH, EC+HF=ON,}|50% RH, EC+HF=0ON,| S0% RH, EC=OFF, | 50% RH, EC=OFF, RH, EC=OFF,  |30% RH, EC+HF=0ON,|30% RH, EC+HF=ON,| 30% RH, EG=OFF, | 30% RH, EC=OFF, RM, £C=OFF, 60% RH, EC
SF=ON SF=OFF HF=OFF, SF=OFF | HF=OFF, SF=OFF | HF=OFF, SF=0FF SF=ON SF=OFF HF=OFF, SF=OFF | HF=OFF, SF=OFF | HF=OFF, SF=DFF | HF=OFF, S
F 90.0 80.0 90.0 900 90.0 100.0 100.0 100.0 100.0 1000 59.0
% 500 50.0 50.0 500 50.0 30,0 30.0 30.0 30.0 300 60.0
- 2 2 2 2 2 2 2 2 2 2 2
- ON OonN OFF OFF OFF ON oN " OFF OFF OFF "DFF
- ON ON QFF OFF OFF ON ON OFF OFF OFF OFF
- ON OfF QFf QFF OFF - ON . OFEF OFF OFF OFF . OFF
MW 590.6 591,2 408.4 201.6 60.1 681.0 583.0 3865 2764 56.8 602.
% 54.4 56.7 55.9 52.7 28.3 53.7 56.1 ~ 548 515 273 57.9
Btu/kwh 6276 6017 6100 6476 12061 6350 6085 6211 6514 12509 5897
MW 689.1 589.7 406.9 200.1 585 6795 S8LS 385.0 2744 553 600.5
% 54.25 56.56 55.73 52.42 27.58 53.62 55.93 54.72 51.31 26.56 57.7:
Bu/kwWh 6290 6032 6122 6508 112370 6364 6100 6235 6650 12848 5912
200.0 1000 75.0 50.0 LLOC 100.0 100.0 75.0 50.0 LLOC 100.(
MW 193.50 193,50 124.41 82.94 7.57 192.71 192.71 117.48 78.32 6.75 1926
MMBtu/hr 1778.74 1778.74 1245.42 944,31 362,65 177357 1773.57 1200.39 914.06 355.43 17745
MMBtu/hr 1972 1972 1381 1047 ap2 1966 1966 1331 1013 394 1968
°F 1136.7 1136.7 1202.0 1202.0 529.4 1136.5 11365 1202.0 1202.0 936.8 1119.
Ib/he 3508150 3509150 2562007 2096519 1443985 1506293 3506293 2511261 2063268 1428654 36558;
_ MWth 19.66 19.66 13.46 811 3.81 19.85 19.85 14,22 8.81 3.91 35.7.
MMBtu/hr 389 0 0 0 o 389 Q 0 0 1] 3]
MMBtu/hr 431 o 0 [ 0 431 fi 0 1] [/ 0
°F 177.0 195.8 175.1 170.4 193.8 1810 2025 178.7 174.2 1556 187.2
Ib/hr 3527757.9 35091503 2562907.2 2096519.0 1443984.8 3524900.5 3506292.9 2511261.0 20632684 1428654.1 365583
in H20 15.4 15.4 8.4 5.6 2.4 15.3 15.3 8.1 55 - 24 165
MW 303.6 2042 159.5 1258 45.0 2956 1975 151.6 119.8 433 216.£
psia 2.259 1679 1412 _ 1.246 1,088 2.871 2152 1.812 1618 1.267 1088
vol % 70.71% 71.35% 73.04% 73.26% 74.47% 70.84% 71.48% 73.45% 73.66% 74.85% 74.15*
vol % 9.05% 10.92% 11.65% 12.28% 15.84% 9.10% 10.97% 11.87% 12.49% 15.97%. 11.91
vol % 14.34% 12.69% 10.38% 9.83% 6.68% 14.17% 12.51% 9.80% 9.25% 6.17% 8.98%
vol % 5.05% 4.19% 4.05% 3.76% " 2.13% S.05% 4.18% 3.99% 3.71% 2.11% 4.07%
vol % 0.85% 0.85% 0.87% 0.88% 0.89% 0.65% 0.E5% 0.88% 0.88% 0-90% 0.89%
ppmvd @ 15% O, 20 2.0 2.0 20 2.0 2.0 20 2.0 2.0 2.0 20
Ibfhr 10.6 8.7 6.1 4.6 1.8 10.6 8.7 59 4.5 1.7 8.7
vol % 5.1% 4.2% 4.1% 3.8% 2.1% 5.0% 4.2% 4.0% 3% 2.1% 4.1%
Ibfhr 281544 231370 162064 122953 47518 280876 230702 156227 119034 46580 23095
ppmvd @ 15% Oy 0 20 20 20 2.0 20.. 2.0 20 20 20 20
lo/hr 17.4 143 100 7.6 2.8 174 143 9.7 74 29 143
ppmvd @ 15% 0, .0 1.0 190 10 0 2.0 10 10 1.0 2.0 1.0
lb/br 6.1 25 1.7 13 1.0 6.1 2.5 17 1.3 1.0 .25
Ibfhr 3.2 26 1.8 1.4 0.5 3.2 26 18 1.3 05 26
Ibftr 20 17 1.2 0.9 0.3 20 1.7 1.1 0.9 0.3 17
Ib/hr 6.4 5.2 6.1 4.6 1.8 6.4 5.2 59 4.5 17 5.2
b/hr 5.5 18 29 36 0.3 55 17 29 L] 03 1.7
Ib/hr 1.8 7.0 9.0 8.2 21 118 7.0 87 80 21 7.0
pamvd @ 15% O, 5.0 5.0 5.0 5.0 5.0 5.0 5.0 50 5.0 50 5.0
Ib/hr 16.1 13.2 9.3 7.0 .7 16.1 13.2 89 6.8 26 13.2




o%, 59F, 605 | 2x100%, PO, -10F, | 2x75%, PO, -10F, | 2x50%, PO, -10F, |2xWLOC%, -10 2x100%, PD, 90¢, | 2x100%, PO, 30F, | 2¢100%, PO, 100F, | 2x100%, PO, 100F,
R/H, EC=OFF, 60% RH, EC=OFF, | 60% RH, EC=OFF, | 60% RH, EC=OFF, RH, EC=OFF, S0% RH, 50% RH, CH=ON, 30% RH, 30% RH, CH=ON, | 2xI0Ux, PG, -10F,
HF=OFF, SF=OFF | HF=OFFf,5F=OFF | HF=OFF,SF=OFF | HF=OFF,5F=OFF | HF=OFF, SF=0FF | CH=ON,5F=0FF SF=0N CH=ON,SF=OfF SF=ON 60% RH, SF=ON
F 59.0 -10.0 -10.0 -10.0 -10.0 90.0 80.0 100.0 100.0 200
% 60.0. 60.0 £0.0 60.0 60.0 100.0 100.0 100.0 100.0 60.0
- 2 z ] 2 2 2 2 2 2 2
. OFF OFF OFF OFF OFF ON ON ON ON OFF
. OFF QFF OFF OFF OFF RfA NfA N/A N/A OFF
. OFF OFF OFF- OFF OFF OFF ON OFF QN ON
MW 62.8 695.2 518.1 3684 66.5, 6129 713.3 606.1- 705.4 790.2
% 28.2 57.9 576 54.4 281 57.2 549 56.6 543 56.0
Btu/kWh 12218 5890 5927 6277 12146 5963 6213 6029 6282 6096
MW 613 693.7 516.6 266.9 65.0 611.4 7118 604.6 703.9 797.7
% 27.49 57.80 57.41 54.14 27.46 57.09 54.81 56.46 54.20 55.89
ftu/kWh 12414 5903 5944 6303 12427 5977 . 6226 6044 6296 6107
(1oc 100.0 75.0 30.0 LLOC 000 100.0 100.0 100.0 1000
MW 9.75 233.77 171.69 114.46 12.25 200.63 200.63 200.63 200.53 233.77
MMBtu/hr 390,40 2047.39 1535.17 1156.33 403.73 1827.19 1827.19 1827.19 1827.19 2047.39
MMBtushr a2z 2270 | 1702 1282 248 2026 2026 2026 2026 2270
“F 803.8 1103.3 1159.7 12020 876.8 1118.2 11183 11183 11183 1103.3
lb/hr 150429¢ 4091969 3016883 2345388 1575354 1727139 3727139 2727139 3727139 4091969
MWth 3.53 20.24 7.07 5.20 315 24.85 24.85 24.85 24.85 20.24
MMBtu/nr 0 ] 0 0 Q 0 389 [ 389 389
MMBtu/hr 0 0 ] ] 0 0 431 0 . 431 431
'F 197.5. 196.7 1815 171.8 1945 195.5 1785 2041 182.7 1675
Infhr 1504290.0 4091568.8 3016882.8 2345387.6 1575353.9 37271389 3745746.5 37271289 3745746.5 4110576.0
in H20 2.5 206 115 71 2.7 17.2 17.2 17.2 17.2 20.6
MW 433 227.6 174.7 1395 420 2116 312.1 204.9 304.2 3317
psia. 1088 1.038 1.088 1.088 1.088 1.698 2.259 2172 2.873 1.088
val % 75.60% 74.80% 74.74% 74.84% 76.22% 73.96% 73.33% 73.96% 73.33% 74.22%
vol % 16.09% 11.82% 11.66% 11.95% 16.19% 11.79% 10.00% 11.79% 10.00% 10.17%
vol % 5.26% 8.29% B.42% 8.17% 4.49% 9.26% 30.87% 9.26% 10.87% 5.76%
Vol % 2.15% 4.21% 4.28% 4.15% 2.19% 4.11% 4.93% 4.11% 4.93% 4.96%
vol % 0.90% 0.89% 0.85% 0.89% 0.91% 0.85% 0.88% 0.88% 0.88% 0.89%
pprmvd @ 15% O, 20 20 20 20 0 .0 20 20 20 20
th/hr 19 10.0 75 5.7 2.0 89 10.8 8.9 10.8 11.9
vol % 2.2% 42% 43% 4,1% 2.2% 4.1% 4.9% 4.1% 4.9% 5.0%
1b/br 49846 266395 159724 150471 52897 237767 287941 237767 287041 316602
ppmvd @ 15% O, 20 20 2.0 20 20 20 20 20 20 20
Ib/br 31 165 12.3 9.3 3.2 147 17.8 147 17.8 196
ppmvel @ 15% O, 2.0 10 10 1.0 20 10 20 1.0 20 20
/e 11 2.9 22 1.6 1.1 2.6 6.2 26 6.2 68
Ib/hr 06 30 23 17 0.6 27 3.2 27 32 3.8
Ibfhr 0.4 19 14 11 Q.4 17 2.0 17 20 25
Il/hr 1.9 6.0 75 5.7 20 5.4 6.5 5.4 65 7.2
Tofhr 0.4 2.0 1.9 33 04 1.8 55 18 55 5.7
Ib/o 22 8.0 9.4 9.0 24 7.2 120 7.2 120 12.9
ppmvd @ 15% O, 5.0 50 50 5.0 50 5.0 5.0 50 5.0 5.0
Iofhr 238 15.2 1.4 8.6 3.0 136 16.5 13.6 16.5 181
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1. introduction

This decument gives an indication ofithe CCPP exhaust emission per GT during cold, warm; and hot.start-
up conditions as-well as the shutdown and low-load transient operation for the Smyth County project. The
start-up emissions consist from GT ignition to time when plant reaches full-compiiance (2 ppmvd @ 15%
02 CO and 2 ppmvd: @ 15% O2 NOx), i.e., when CO & SCR catalyst are fully operational and -assumss:
HRSG purge credit as well as evacuation of the condenser as stated in the tables provided: Start-up
emissions are based on both units starting at the same time. All figures for plant-start-up emissions do
inchide-estimated CO and SCR reduction.

2. Fuel Gas Composition
For the stated emissions, sulfur content considered in the fuel is 0.5 grains/100scf with the below fuel
chemical composition.

~ Constituent. - Volume (%)
Methane CH4 . 96.2274.
‘Ethane C2H6 1 2175
Propane C3HB ‘ - 0.264
Butane C4H10 : 0.08
Pentane:C5H12 ; 0.013
Hexanes C6H14 " 0.016
Heptane C7TH16 0.012
Octane.C8H18 0.0006 -
Nitrogen N2 o 0.664
Carbon Dioxide CO2 : 0.548
TOTAL 100
LHYV- (Btuflb) 20885
HHV -(Btu/lb) ' - 23186
Originator Identification number | Rev. | Date’ Lang. | Sheet
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3. Startup Emissions Data

3.1. Normal Hot S't'art5Up-to Compliance (After Approx. 8 hours standstill).

Ambient Temperature -10°F S59°F - S0°F 100°F
‘Duration. ' min from ign 60 56 . 54 53
“Nox as NO2 Ib/event 47 44 43 | a3

co Ib/event 47 | 3% | 35 35
VOC-as CH4 Ibjevent 388 28 25.7 26.3
PM10/2:5 Tatal ib/event 8.1 6.3 6.5 6.2
H2504 Ib/event 1.0 08 J 0% 0.7
‘Heat Consumption - | MMBTU HHV 8s6 | 717 657 628

Worst-Case estimated 1-hr average exhaust flow = 1840 kib/hr on the hot day

Worst-Case estimated 1-hr average stack temperature = 150F

3.2. Fast Hot Start-Up to Compliance (After Approx. 8:hours standstill).

Ambient Temperature | -toF | seF | sok | 100°F
Condenser Evacuation Prior to Start Initiation
Duration | minfromign | 42 40 39 38
‘Nox as'NO2 1 Ib/event 50 48 47 47
co ] Ib/évent 25 20 20 20
VOC.as CH4. Ib/event 17 12 R 11
| PM10/2.5 Total Ib/event 6.9 5.0 6.1 4.8
H2504 {b/event 0.8 0.7 a7 | 07
| Heat Consumption ] MMBTU:HHV 815 730 694 576

‘Worst-Case estimated 1-hr a';.verage exhaust flow = 2150 kib/hr on the hot day

Worst-Case estimated 1-hr average stack temperature = 150F

Orjginétor - Identification number Rev. | Date Lang Sheet
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"

3. NAén-Spinning Reserve Startuup to Compliance (After Approx. 8 hours

standstill).
Ambient Temperature I -10°F | 59°F I 90°F | 100°F
‘Condenser Evacuation Prior to Start Initiation
| buration min from ign 42 40 39 38
| Nox as NO2 lbfevent 50 49 48 47
fco Ib/event 15 13 13 13
J vOCas CHa Ibfevent 7.9° 6.2 5.7 58
PM10/2.5 Total Ib/event 7.2 5.0 6.4 4.6
T H2504 (b/event 0.8 0.8 0.7 0.7
Heat Consumption MMBTU HHV 851 776 731 700

Worst-Case estimated 1-hr average exhaust flow = 2400 kib/hr on the hqt day

Worst-Case estimated 1-hr average stack temperature.= 150F

3.4. Normal Warm Start-Up to Compliance {After Approx. 60 hours standstill).

Ambient Temperature -10°F 59°F 90°F 100°F
Duration min from ign 129 124 125 125
Nox as NO2 Ib/event 56 52 50 50
co ib/event 71 52 50 50

4 vOCas CH4 Ib/event 69 46 40 41
PM10/2.5 Total ‘Ibfevent 104 9.0 9.0 9:0
H2504 Ibfevent . 1.3 1.1 11 1.1
Heat Consumption " MRABTU HHY . 1102 977 963 945

Worst-Case estimated 1-hr average exhaust flow = 1280 kib/hr on the hat day

Worst-Case estimated 1-hr average stack-temperature-= 140F
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3.5. Normal Cold Start-Up to Compliance (After Approx. 200 hours standstill)

2

Ambient Temperature <10°F 59°F | 90°F 100°F
| ‘Duration min from ign 183 . 178 - 179 178
MNox as NO2 Ib/event 61 57 5% ‘54
co lb/event 77 56 53 53
VOC as.CH4 © |bfevent 73 48 a2 44
PM10/2.5 Total . Ibfevent 14 12 12 12
H2504 1 ib/event 1.7 1.6 16 16
Heat Consumption | MMBTUHHV | 1502 1354. 1324 | 1299

Worst-Case estimated 1-hr average:exhaust flow = 1280 kib/hr on'the hot day

Worst-Case estimated 1-hr average stack temperature = 120F

3.6. Shutdown: Minimum Emissions Load to Flameout

Ambient Temperature ' -10°F 59°F | 90°F | 100°f
Duration - b min 13 11} 97 | 82
Nox:as NOZ. Ibfevent a6 | 35 | 20 | 27
i €0 : Ibfevent 17 10 | 89 8.9
- VOC as CH4 Ib/event 25 15 12 13
PM10/2.5 Total thfevent 1.9 1.4 1.2 1.2
H2504 b/ event 0.2 0.2 0.1 0.1
Heat Consumption | MMBTUHHY | 179 | 132 | 112 103 .

Worst-Case estimated 1-hr average exhaust flow = 1640.klb/hr on the hot day

Worst-Case estima_té_d. 1-hr-average stack temperature =_'1 50F

Qriginator tdentification' number ' Rev. | Date_ Lang. Sheet
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Ambient Temperature -10°F 59°F 90°F 100°F
Duration min 12 9.9 8:8 8.3
Mox as NO2 Ib/event 1.5 1.1 1.0 0.9
co Ibfevent | 15 10 B.4 8.4
VOC as CH4 " Ibjevent 24 15 11 13

| PM10/2.5 Total Ib/event 1.9 1.3 1.2 1.1
H2504 Ih/event 0.2 0.2 0.1 0.1

‘1 Heat Consumption MMBTU HHVY 168 125 106 98.3

3.7. Compliance to Low Load Operation

Note: During Low Load Operation Emissions are in compliance.

Amblent Temperature -10°F 59°F 90°F 100°F

Duration min 12 99 8.8 83
Nox as NO2 Ib/event . - 1.4 - 1.1 0.9 0.9
Co: lbfevent | 17 10 g7 | 87
VOC as CH4 Ibfevent 24 15 11 13

PM10/2.5 Total lbfevent | 1.8 1.3 1.2 | 11

H2S04 lbfevent |. 0.2 - 0.2 0.1 0.1
Heat Consumption | MMBTU HHV 168 125 106 | 983

Worst-Case estimated 1-hr-average exhaust flow = 1860 kib/hr on‘the hot.day

Worst:Case estimated 1-hr average stack temperature = 160F

3.8. Low Load Operation to Compliance

Note: During Low Load Operation Emissions are in compliance.

Worst;Case_es'timated 1-hr average exhaust flow = 1660 kib/hr on the hot day

Worst-Case estimated 1-hr average stack terriperatUre = 150F
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Industry & Energy Associates
Revision 2

1.0 INTRODUCTION

CB Nebraska Boiler & CB Natcom
form the engineered boiler/burner
division of the Cleaver-Brooks family
of companies. We are committed to
offering integrated boiler/burner
solutions to the industry. This group of
companies. has been in this business for
more than 80 years and continues to
enjoy a large percentage of the market
share. We maintain our leadership in >
the industrial watertube market by e IS . R e
offering innovative solutions and a true single-source responsibility to our customers for boilers,
burners, controls & auxiliary equipment. This commitment to overall system design ensures that your
equipment operates efficiently and lasts for years to come.

. - B E 2. R *

For your unique application, we are offering a packaged solution with the following design features:

1.1 OUTLET STEAM CONDITIONS:

Capacity: 77000 LB/HR =
Operating Pressure: _ 200 PSIG (at exit. of non=return valve) n
Steam Temperature; Saturated at 387 -°F ' :
Steam Quality: ' 99,5% dry steam x
1.2 BOILER DESIGN:
Type: D-Type Industrial Watertube
Mode!: NB-300D-70
Vessel Design Pressure: 250 psig

1.3 BURNER DESIGN:

Type: Ultra Low-NOx. Re’gi_s_tér
Main Fuei: Natural Gas
Emissions: - - : 9 PPM Nox

1.4 ECONOMIZER DESIGN:

Type: Rectangular Finned-Tube
Arrangement: Vertical Gas Flow; Counter-Current Water Flow
Design Pressure: 300 psig
Inlet Feedwater Temp: . : 228°F
1.5 STACK DESIGN:
Type: Freestanding
Diameter (at exit): - 78"
Height (fromn grade): - 125 ft

6940 Cornhusker Hwy. ¢ Lincoln, NE 68507 ¢ Tel: (402)434-2000 © Fax {402)434-2064 ¢ www.neboiler.com
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E Bonler ‘Dimensions: e
Height to Main Steam Qutlet 14 Ft 7 In T
Overall Width of Unit 11 Ft.7.5 In FT
Overall Length of Unit* 25.33 Ft. FT
*Add approximately 6-8 ft Iength for burner.
Weight of Unit (Dry) ~ -80,249.49 LBS
Weight of Unit (Wet) 102 381 53 LBS
‘Suiface. Areai/ Volume: - 70T I R T T T A
Furnace Volume 1,379 FT3
Furnace Projected Area 819 FT2
_Evaporator Area 4,277 FT2
Total Area 5,096 FT2
- _Economizer Area 13,317 FT2
Superheater Area FT2
FrabingiDataz: ot T Vi e s B e 2 P T L e 113 [ 7
Tube OD 2.0 IN
Tube Wall Thickness - Furnace Section 0.105 IN:
Tube Wall Thickness — Convection Section 0.105 IN
Tube Material SAL178A
| Corroslon Allowance NA _ IN
‘Steam Drum:s, 0o e A IR S V|11 ¢ S
- Inside Drum Duameter 42 In IN
Drum Length 25,33 Ft. Seam/Seam FT
Drum Material: 5A516 Grade 70
Corrosion Aliowance NA IN
- Water Drum: @ - el T niteE
Drum Diameter: 24 In IN
Drum Length 25.33 Ft. Seam/Seam FT
Drum Material: SA106 Grade B
| Corrosion Allowance: NA IN
|- Standard-Druimi Connéctions: . L Quantity: S T o Typér
Main Steam Outlet: One Flanged
| Safety Valves: Per ASME Code Flanged
| Feedwater Inlet: One Flanged
Bottom Drum Blowoff: Two Flanged
Water Column: Two Threaded
(NPT)
Feedwater Regulator: Two ‘Flanged
Vent: One NPT
Continuous Blowdown: One - NPT
‘Chemical Feed: One NPT
Sootblower; Two _ Flanged
Auxiliary L.W. Cutouts: DOne’ NPT
*The above infarmation is prelirninary and shall be confirmed at time of engineering submittal.
(v
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4.0 BOILER PERFORMANCE DATA

Fuel: Natural Gas

CBellerload:= 9% gt ] 20008 [ rATRB e | B0 il 2500 ] Units
Steam Flow-xm 77,000 57,750 38,500 19,250 Lb/Hr
Steam Prassure - QOperating - % 200.0 200.0 200.0 200.0 PSIG
Steam Temperature - . 387.0 387.0 387.0 387.0 °F
Fuel Input (HHV) 92.4 69.1 46.0- 23.2 MMBTU/Hr
Ambient Air Temperature 80.0 80.0 80.0 80.0 oF
Relatlve Humidity 60. &0 60 60 Yo
Excess.Air 25 25 25 25 Y%

" Flué Gas Reclreutation 25 25 25 25 %

Steam Quiput Duty 77 58 139 19 MMBTU/hr
Heat Release Rate 67,012 50,097 33,366 16,805 | BTU/FT3-Hr
Heat Release Rate | 112,882 84,389 56,204 28,308 BTU/FT2-Hr
Deaerator Pegging Steam - - - - Lb/Hr

Feed Water Temperature 227 227 227 227 oF

Water Temp. Leaving Economizer 321 309 297 288 +10°F
Blow Down 1.0 1.0 1.0 1.0 %

Boiler Gas Exit Temperature 543 498 451 409 +10°F
Economizer Gas Exit Temp. 299 282 266 . 251 +10°F

Alr Flow 84,454 63,137 42.050 21,179 Lb/Hr

Flue :Gas Lo Stack 88,692 66,305 44 160 22,241 Lb/Hr

‘Flue Gas Inciuding FGR ] 110,865 82,881 55,200 27,802 Lb/Hr
Fuel Flow 4,237 3,167 2,109 1,062 Lb/Hr
Flue Gas Losses/Efficiency-% :

Dry Gas Loss 4.5 4.2 3.8 3.5 %
Air Maoisture Loss 0.1 0.1 0.1 0.1 %
Fuel Moisture Loss 10.6 10.6 10.5 10.4 %
Casing Loss . 0.5 0.7 1.0 2.0 %
Margin 0.5 0.% 0.5 ) 05 %
Efficiency - LHV 52.8 93.1 93.2 92.5 %
Efficiency ~ HHV - & 83.7 84.0 84.1 83.5 %.
Total Pressure Drop Including _
Economizer ] 9.46 5.30 2.35 0.56 IN WC
Products of Combustion - CO2 7.7 7.7 7.7 7.7 %
' - HZO 16.9 16.9 16.9 16.9 o
-N2 71.7 71.7 71.7 71.7 %
-02 3.8 3.8 3.8 3.8 %
-S02 - - - - %

SGAS-%volumie e PN T e s e
methane 90.00
ethane 5.00
nitrogen 5.00

| LHV-Btu/ib : 19,687
HHY-Btu/lb 21,815

*The above information is prefiminary and shall be confirmed at.time of engineering submittal,
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DIESEL GEMERATOR SET

Image shown may-not
reflecl aclual package.

FEATURES

STANDBY

1500 ekW 1875 kVA
60 Hz 1800 rpm 480 Volts

Caterpillar is leading the power generation
marketplace with Power Solutions engineered
to deliver unmatched flaxibility, expandability,
reliability, and cost-effactiveness.

FUEL/EMISSIONS STRATEGY
* EPA Certified for Stationary
‘Emergency Application
(EPA Tier 2 emissions levels)

DESIGN CRITERIA .

+« The generator set accepts 100% rated load'in one
step per NFPA 110 and meets 1SO 8528-5 transient
‘response.

UL 2200

» UL 2200 listed packages available. Certain
restrictions may apply. Consult with your Cat®
Dealer.

FULL RANGE OF ATTACHMENTS

= Wide range of bolt-on system expansion
attachments, factory designed and tested

* Flexible packaging options for easy and cost
effective installation

SINGLE-SOURCE SUPPLIER
» Fully prototype-tested with certified torsional
vibration analysis available

WORLDWIDE PRODUCT SUPPORT

» Cat dealers provide extensive post sale support
including maintenance and repair agreements

» Cat dealers have over 1,800 dealer branch stores
operating in 200 countries

* The Cat® S-0-8% program cost effectively detects
internal engine component condition, even the
presence of unwanted fluids and combustion
by-products

CAT 3512C DIESEL ENGINE

« Reliable, rugged, durable design

« Four-stroka-cycle diesel engine combines
consistent performance and excellent fuel
econamy with minimum weight

CAT GENERATOR

» Dasigned to match the performance and output
characteristics of Cat diesel engines

« Single point access to accessory connections

« UL 1446 recognized Class H insulation

CAT ENICP 3 SERIES CONTROL PANELS

* Simple user friendly interface and navigatian

* Scalable system to meet a2 wide range of
customer needs

* Integrated Control Systerm and Communications
Gateway

SEISMIC CERTIFICATION

+ Seismic Certification available

+ Anchoring details are site specific, and are
dependent on many factors such as generatar set
size, weight, and concrete strength.
IBC Certification requires that the anchoring
system used is reviewed and approved by a
Professional Enginesr

* Saeismic Certification per Applicable Building .
Codes: |[BC 2000, IBC 2003, IBC 20086, IBC 2008,
CBC 2007

* Pre-approved by OSHP and carries an
OPA#{OSP-0084-01) for use in healthcare projects
in California '



ANDBY 1500 ekW 1875 kVA

« Wz 1800 rpm 480 Volts

FACTORY INSTALLED STANDARD & OPTIONAL EQUIPMENT

= Cat digital voltage reguiator {CDVR) with KVAR/PE
contro), 3-phase sensing

« Winding temperature detectors

» Anti-condensatian heaters

+ Reactive Droop

—Dptionnl
Air inlat « Single alemant canistar type air cleaner with service | { ] Dual slement & heavy duty alr cleanars (with -
‘ Indicator pre-cleanars)
_ | ] Airinlet adapiers & shuloff
Coaling ~fadiator fan and fan drive "[1 Coolant lavel switch gauge
« Fan and belt guards [ Heat exchanger and expansion tank
» Coalant lavel sensors*
| » Cat Extandsd Life Coolant*
Exhaust « Exhaust manifold - dry - dual -8 in [ 1 Mufflers
+ 203 mm {B in} ID round flanged cullat [ ] Stainless stee) sxhaust flox fittings
. _ [.] Elbows, flanges, expanders & ¥ adapters
Fust » Secondary fuel filtera [} Buplex secondary fus! filter
. + Fual coolar® {] Primary fual filter with fual water sepsrator
* Fual priming pump
» Flexibla fuel lines-shippad loose )
Genaratgr + Class H Insulation { J'Gversize & premium generaters |’} Bearing

lermperature detectors

Powar Jaermination

* Bus bar (NEMA or IEC mechanical lug holes)- right
slde stendard

[ ¥ Circuit broakars, UL listad, 3 pole with-shunt
1rip,160% reted, manual or electrically aperated [ )

» Anti-vibration mounts (shipped (oosg}

.= Tap and bottam cable entry 1 Circuit braskers, [EC-compliant, 2.or 4 pole with shunt
trip, manual or elactrically cperated
{ 1 Bottom cable entry
[ 1 Powar terminations can ba located on the right, Isft
and/or rear as an ogtian
Governor + ADEM™ 3 { 1 Laad share module
Contrel Panel +«EMCP 3.1 + Usar Intarface panal (UIP) - rear mount [JEMCP32..L JEMCP a3
+ AC B DC customar wiring area {right side) ] Optlon for right or laft smount UIP
+ Emergency stop pushhutton [ 1 Local & vremote ennuncietar madules
i {] Digitat O Moduls
{ I Gensrator temperature monitoring & protection
1] Ramate monitoring softwars
Lube + Lubricating oll and filter {'} Ot leval ragulator
« Qil drain line with valvas [ 1 Deep sump oil pan
+ Fumnas dispasal t | Eloctric & alr prelibe pumps [ ] Manual prelube. with
= Gear typs lubs oil pump _ sump pump { ] Duplex oll filter
Mounting « Rails - engine / generator / radiator mounting [ ) Spring-typa vibration isclator [ 11BC Isolators

StanlnE_IT.‘.harglng

* 24 volt starting motor{s)
* Batteries with rack and cables ~
+ Battery disconnect switch

{ | Battery charge:s {10 & 20 Amp)
(145 amp charging alternator

[ ] Ovarsize batteries

[ ] Ether starting aids

| FHeavy duty starting motors

I 1 Barring device {manual]

| 1) Air startlng motor with control & silsncar

+ Paint - Catarpillar Yellow
{with-high gloss black ralls Bi:radiator)
» SAE standard rotation

+Flywheel and llywheel housing - SAE No. 00

Note. Standard and aptional aquipmant.rnay vary for UL
2200 Listed-Packages. UL 2200 Listed packages may
hevs ovarsitad generatars with a diffarant
, temperature risa and motorstarting characteristics,
General - = Right hand sarvice [ ] CSA certification

[ 1 CE Certificate of Conformance

[ | Selsmic:Certlfication per Applicable Building Codes:
1BC 2000, IBC 2003, IBC. 2006, 1BC 2009, CBC 2007

* Not included with packapss without radiators

Oclober 27 2010 14:53 PM
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~DBY 1500 ekW 1875 kVA

Az 1800 rpm 480 Volts

wrarenrssiessasrens 43

Number of poles......

Number of bearings........: e 1
Number of Leads. reisnresnnsn wee 006
Insuation.. v e UL 1446 Recugnlzad Class H with
tro ic_alizalion and antiabrasion

ating...... s e DR Proof (P22
Alignment.... roesnsnnennnie PO Shaft
Overspeed eapability- % of rated B 150
Wave fOrmie e e Vesssttnsassnrerrasresntases .003,00
Paraileling kit/Droop transformer........uenein. Standard

Voltage Regulatord Phase sensing with selectible valts/Hz
Telephone influence faCtor. ... v rcvnis avernen.. LSS than 50

CAT DIESEL ENGINE

3512C ATAAC,; V-12, 4 siroke, water-cooled diessl

Bore... o Vorhesiarerrssnresassenaerhanaia 170.00 mm (6.68 in)
SUOKE. cerrrrmrrervareermseseserasmssnsasnesssnescinner 190,00 mim (7.48 in}
Displacament. ...ccciincnnnnineonansesnen 31,80 L {3161.03 in?)

Comprassion Ratio.............. rreressrane 14,71
Aspiration........c..eeeens rnrbvarttensrebasesssensrenssonsenrssnssivnssnae 1AL
Fuel SysteM.....ivn i innesoerns Electromc unit mjectmn
GOVRINOE TYPRue.criiivrisnrerarisarassms s senisnt sossarsmssssioseses ADEM3

SPECIFICATIONS

CAT GENERATOR CAT EMCP SERIES CONTROLS
SR48 Generator * EMCP 3.1 {Standard)
Frame Size.....v..cvrereenennn OO - ¥ § « EMCF 3,2/ EMCF 3.3 (Option)
EXEIATION. 1cuerrareessearerressecssarneressssasnsessares Permanent Magnet - Single location customer connectar point
Pitch...irineveninenraes T e reasarebas 0.7333 * True RMS AC metering, 3-phase

» Controls
- Run / Auto / Stop control
- Speed Adjust
- Voltage Adjust
- Emergency Stop-Pushbutton
-Engine cycle crank
* Digital tndication for:
-RPM
- Operating hours
- Dl pressure
- Coolant tamperature
- System DCvolts :
- L-L volts, L-N volts, phase amps, Hz
- ekW, KVA, KVAR, kW-hr, %kW, PF{EMCP 3.2 /3.3)
- Shutdowns with common indicating light for:
- Low oil pressure
- High coolant-temperature
- Low coolant level
- Overspaed
- Emergency stop
- Failure to start {overcrank} )
« Programmable protective relaying functions: (EMCP 3.2

& 3.3}

-Under and over voitage
-Under and over frequency’
-Overcurrent {tima and inverse time}
- Reverse power [EMCP 3.3}
* MODBUS isolated data link, RS-485 half-duplex (EMCP

32&3.3)
+ Options

- Vandal doar
- Local anhunciator module
- Remote annunciator module

© ~Input { Qutput module

- RTD / Thermocouple modules:
- Monitoring software

Oclober 27 2010 14;53 PM



CATERPILLAR

STANDBY 1500 ekW 1875 kVA

60 Hz 1800 rpm 480 Volts

TECHNICAL DATA
Qpen-Generator-Set - - 1800 rpm/60 Hz/480 Volts DMB260

EPA Certified for Stationary Emargancy Application :

[EPA Tier 2 emissions levels)

Genarator Set Package Parformanca .
Genset Power rating @ 0.8 pf 1875 VA
Gensat Power rating with.fan 1500 akW

Coalant to aftercooler
Coolank to aftercaolor tamp max so°c 122°F

Fuel Consumption
100% load with fan 396.9 L/hr 104.8 Galhr
75% load with fan 3109 L/hr 82.7 Galfhr
50% laad with fan 219.8 L/hr -58.1 Gelthr

Cooling System’ -
Alr flow restrictian {system) 0.12 kPa 0:48 in. water
Air flow {max @ rated speed forradiator arrangement) 2075 m¥min 73278 cfm
‘Engine Coalant capacity with radiator/fexp. tank 398 L 103.2 gal
Engine coolant cepacity 156.8L 41:4 gal
Radiator caolant cepocity 23400 61.8 gal

Intet Air
Combustion air Inlat flow rata. 124.5 m¥min 45733 cim

)| Exhaust System

Exhaust stack gas temperature 4064°C 763.5"F
Exhaust gas flow rate 313.2 m¥min 11060.6 cim
Exhaust flange size {internal diameter} 203.2 mm LR
Exhaust system backprassure {maximum sllowable) €7 kPa 26.9 in. water

Heat Rejection
Heat refaction to coolant {totalj 618 kW 35032 Bru/min
Heat rajaction to exhaust(total) 1327 kW 75466 Bru/min
Heat rejaction to aftercaclar 482 kw 27411 Btu/min
Hoat rejactionto atmosphere from angine 124 kW 7052 Btu/min
Heat rejactlon to atmosphere from ganerator 84,1 kW 3845.4 Btu/min

Altamator”
Motor starting capabllity. @ 30% voltage dip | 2670 skVA
Frame 697
Temperature Rise 130°C 234°F

Lube Systom .

L Sump raflll with filter ) L3104 L 82.0 gal

Emissions {Nominal]® S
NOx gfap-br 4.97 glhp-hr
CO gfhp-hr AS gthp-hr -
HC g/hp-hr .11 g/hp-hr

._PM g/p-hr .03 g/hp-hr

"Far amblent-and altitude capsbilitiesiconsult your Car dealer, Alr fiow restriction (systam) is.added to exisling rastriction fromn factory.
4L 2200 Listed packages may have oversized generators with a different temparature rise and motor. starting characteristics, Generator

temperatura risa is based on a 40 dagree C smblent per NEMA MG1-32.
' Emisslons data maasurement procedures are consistent with those described in EPA CFR-40 Part 85, Subpart I & E and [SOB178-1 for

measuring HC, CO, FM, NOx. Data.shown ls based on sleady state operating conditions of 77°F, 28.42-In HG and nuriber 2 dlesal fuel
with 35° AP! and LHY of 1B;390 btu/ib, The-nominal emissions data shown is subject to instrumentation, measuremeni, facility and engine
to engina variations, Emissions data is based on 100% lead and thus cannot be used to compara to EPA regulations which use values
based on a weighted cycle.

4 October 27 2010 74:53 PM



STANDBY 1500 ekW 1875 kVA

60 Hz 1800 rpm 480 Volts

RATING DEFINITIONS AND CONDITI

- CATERPILI

Meets or Exceeds [nternational Specifications: AS1359,
CSA, IEC60034-1, 1S03046, 1ISO8628, NEMA MG 1-22,
NEMA MG 133, UL508A, 72/23/EEC, 98/37/EC,

‘2004/108/EC .
‘Standby - Qutput available with varying load forithe

duration of tha Interruption of the normal.source power.
Average power outplit is 70% of the standby power
rating. Typical operation is 200 hours per year, with
maximurn expected usage of 500 hours per year.
Standby power in accordance with ISOBS28, Fuel siop
power in accordance with 1SO3046, Standby ambients
shown indicate ambient temperature at 100% load which
results in a.coolant top.tank temperature just.below the
shutdown temperature,

Ratings.are based on SAE J1348 standard conditions.

These ratings also apply-at 1503046 standard.conditions.
Fuel rates are based on fuel ail of 35° AP1 [16° C{60° F))

gravity having an'LHV of 42 780 kJ/kg {18,330 Bty/Ib)
when used at 29° C {85° F) and weighing 838.9 g/liter
{7.001 lbsfU.8, gal,}. Additional ratings may be available.
for-specific customer requirements, contact your Cat
representative for details, For information regarding Low
Sulfur fuet and Bladiasel capability, plesse consult your
Cat dealer. ’

October 27 2010 14:53 PM



STANDBY 1500 ekW 1875 kVA | ‘ @

60 Hz 1800 rpm-480 Volts

DIMENSIONS

Package Dimensions NOTE: For refe o ‘
> or reference an o not use for
Length 6895.0 mm |232.08 in installation deslgny Please contact,
Width 25375 mm |89.9in your lacal:draler fur exact weight
- - - . and dimensions. {General
Height 2749.5 mm | 108.25 in Dimansion Drawing.#2846048}.
Waight ’ °  |14035'kg (30,942 b

www.CAT-ElectricPower.com:

@ 2010 Catarpillar
All rights reservaed.

Perdormance No.: DMB260

Faature Code: 512DEGC
Materials and specifications are subject te changs without notics..

Gen, Arr, Number: 2628100 The Intarnatignal System of Units {51} is used in this publication,
: CAT, CATERPILLAR, SAFETY.CAT.COM their respective logos, "Catarplilar:
Source: U.S. Sourced Yellow," and the POWER EDGE trade dress, as well as corporate and.

product ldentrtv usad-hereln, ere lrarlemarkg of Cnéer;;rl}!sr and m?y nat
Qctaber 27 2010 16297533  berusad without parmission.
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Fire Protection Products, Inc.

Engline Selection / De-rate Calculator / Speed Interpolator
USA Purchased, USA Installed; 2011 Models, UL/FM Approved, Heal Exchanger Caoled

DATE: 2/118/2011

{PuMP Pump Max Power: 315 BHP
REQUIREMENTS: RPM(s): 1800
DERATE Altitude: 185 {feet)
PARAMETERS: Ambient Temparature: 77 (“F)

Right Angle Gear Loss: 0%
Derate Percent: .0

APPLIGATION Customer:

INFO: Job Name:
Job Number:
Run By:
|RESULTS:

Model || RPM  [|Rated HP (KW)| Derate HP (kW) |  Emissions Tier '"tezg"l','ﬁt'z’]‘,][’ata
;JUSH'-UFADQB Il 1800 315:{235) T3-Cenified . Not used |
NQTE:

. fDerated HP takes mio accaunt all the mpyl derales for slliyde. tamperaiure and Rught Angle Gearbox. When no.derates are i, flus column will b biank. and enging selecuon(s) will

be based upon Rated HP When the Derated HP cotumn i fifed) i then the enging selgckon(s) are basad upen this-velue

DEFINITIONS: .
QULFM - Engine tal 15 Undérwiers Laburatones Listed and Fecloty Mulugl Approved
OLPCB - Engina Ihat s Loss Prevenbon Coundil Bogtd Approved

SNL - Non-Lrsiad Engma has no prvate agenty cnmﬂcamn Jikg UL, or insurence company certificabon, ika FM It apalies to any engine that s nol UL Lisled or Fid Approved. and 15
bl ta mast indiadiial European spacfications

‘Marih American Otfices, 3133 Easl Kempsr Road * Cncinnal, Ohio * 45241 * USA " Tel: +1 (513} 475.3473 * Fax. #1 {513) 2740726
Eurapean Office Gronga Works * Lomend Road * Coaltbridge. Scolland * MLS 2NN * Tel:+44 (0)1236 429-948 * Fax: 44 [)1238 427 274

http://www clarkefire.com/Calculators/PrintEngineSel.htm ' 2/18/2011
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' - Fire Protection Products, Inc.

Exhsust Backpregsure Calculator - Results
Caleulations made 2/18/2011,

-Bala inpul by:
input Data:’
Customer: Uob Name: Hob Number;
E_ngine Data: : Piping Data: ] ilencer'Data:
anufaciurer: Clarke Pipe Size: §" |Manufaclurer: Clarke USA
Pt@ef:-JUEH-UFADQB g0° elbow or Y |Pipe Size.(in): 6
RPM: 1760 Number 45° elbows: [Model: Co6545
HP:315 Number Tees: Application: Indusirial
' Straight Pipe (Feat): 30 Connection; 150¥ Flange
_ Output Data:
Exh Flow {CFM): 1400
[Temperature {° F): 981 [ o R
[Max Backpressure {inches water), 30 e 1 ”“'“}}.;1 f {—1 Ridadd
[Min Backpressure (inches waler): 0 e
IStd. Exhaust Dia(in): 5
' =35
B30
525 :
F-' 20 : -
15 -
E 10
< ¥
053 925 250 500 1000 2000 4000 000
‘OCTAVE BAND CENTER FREQUENCY (Hz)

E Exhaust Pipe Recommendation:

S T
inches water) + 8.0 IESilencer {588 nots 1)
14.5 Tatal
300  |Maximum Allowable Backpressure
Result: Total Backpressure is lower than minimum

I)CAUTICIN -Stanter Backotssaure 13 baset upon a Clarke usA ded G Atz S Bachprassure will vary depending upon tha etiusl Siencer used (menufncturer,
, typs and model) I.1he foret Bockpradsurd fiom tha pice. Suencsr and anfice plate (d required) i close to the andind Maxerum Allowed Sackgressurs, i ik hghly recommendod

oblmeﬂ {hp bClaal Baskorasse {lor the englnu gxhausl iz grean abova) o tha Sdencer.boi ng usnd and than zonBrm (hat the sl Badkguessure s sl under m MEzinLm

ad Backoressure

lSdndnh 40 pips used i caloulations

) All gipe 285 and tengths arn in inches and ldel

1) WARNING" The 113l Bochoresours b lasg than tha sngine pemilsubie Backpeassum In onles 1o oo the mENmuR; BacxpressuTe abova s anging permissibie hmit. you must

one of mare of (ha loliowing: (kps size; pipa langth; Siloncar elxo, suenmw

orth Amencan Oficas
133 Easl Kemper Rdad * Clncnnal, Dhio * 45241 ° USA * Tel 1 [513) I71- <2200 Fax: +1 (613)771-0126

mopumDm

rangs Works * Lomond Road * Cos 2, Seoliand * ML ZHN * Tal. +44 {0]1236 42D D46 * Fax +44 {0)1235 427 274

http://www.clarkefire.com/Calculators/PrintExtaust.htm 218/201 1



