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INTRODUCTION

Vandolah Power Company L.L.C. currently operates four natural gas-ﬁred simple.cycle

~ combustion turbine-elecfriéal generators (EU 001 through EU 004) at the Vandolah
Power Project located in Wauchula, Hardee County, Florida. Operation of Vandolah |
Power Project is currehtly aﬁthorized by FINAL Title V Air Operation Permit
No. 0490043-003-AV. FINAL Permit No. 0490043-003-AV was issued with an effective
date of January 1, 2003, and expires on December 31, 2007.

Pursuant to Rule 62-213.420(1)(a)3. and Rule 62-4.090, Florida Administrative Code
(F.A.C.), an application for renewal of a Title V operation permit must be submitted
180 days prior to the expiration date of the current Title V permit. Since FINAL Title V
Permit No. 0490043-003-AV expires on December 31, 2007, the permit renewal
application for Vandolah Power Project must be submitted no later than July 1, 2007.
This application package, consisting of Florida Department of Environméntal
Protection’s (FDEP’s) Application for Air Permit—Long Form and all required
supplemental facility and emission unit information, constitutes Vandolah Power
Company’s Title V permit renewal application for Vandolah Power Project and is

submitted to satisfy the requirements of Section 62-213.400, F.A.C.

Vandolah Power Compahy L.L.C., is requesting changes to the current Title V permit
which are identified in Attachment G.

Attachment A—Facility Location Map and Plot Plan
Attachment B—Process Flow Diagram
Attachment C—Precautions to Prevent Emissions of Unconfined Particulate Matter
Attachment D—List of Insignificant Activities
Attachment E—Identification of Applicable Requirements
- Attachment F—Compliance Report and Plan
Attachment G—Requested Changes to Current Title V Air Operation Permit
Attachment H—Fuel Analysis or Specification
Attachment I—Detailed Description of Control Equipment
Attachment J—Procedures for Startup and Shutdown
Attachment K—Operation and Maintenance Plan
Attachment L—Combustion Turbine Design Information
Attachment M—Acid Rain Permit Application

Y:\GDP-OM\PRIWVANDOLAH\FDEPAPP-INTRO.DOC—052507



Department of Dept. of Environment

Environmental Protection  ~rotection
Division of Air Resource Management JUN 05 2007
APPLICATION FOR AIR PERMIT - LONG FORM .
L APPLICATION INFORMATION Southwest District

Air Construction Permit — Use this form to apply for any air construction permit at a facility operating under a

federally enforceable state air operation permit (FESOP) or Title V air permit. Also use this form to apply for an

air construction permit:

e For a proposed project subject to prevention of significant deterloratlon (PSD) review, nonattamment area |

~ (NAA) new source review, or maximum achievable control technology (MACT) review; or

e Where the applicant proposes to assume a restriction on the potential emissions of one or mor:@l ts_to
escape a federal program requirement such as PSD review, NAA new source review, Title V, or g

* Where the applicant proposes to establish, revise, or renew a plantwide applicability limit (PAL).

Air Operation Permit —~ Use this form to apply for: . JUN

e Aninitial federally enforceable state air operation permit (FESOP); or 0 rfr

e An initial/revised/renewal Title V air operation permit. :

Air Construction Permit & Title V Air Operation Permit (Concurrent Processing Optlon) Ussansc?&imﬁ@ '

apply for both an air construction permit and a revised or renewal Tltle V air operation pemnt incorporating the %n

proposed project. : On

To ensure accuracy, please see form instructions.

_Identification of Facility
1. Facility Owner/Company Name: Vandolah Power Company L.L.C.

Ty A,
L334

. Facility Identification Number: 0490043

;. Facility Location...
Street Address or Other Locator: 2394 Vandolah Road

| 2. Site Name: Vandolah Power Project
® .
4

City: Wauchula ' County: Hardee Zip Code: 33873
5. Relocatable Facility? 6. Existing Title V Permitted Facility?
[] Yes X] No X Yes [] No

| Application Contact
1. Application Contact Name: Mr. Chris Coombs
2. ‘Application Contact Mailing Address...
Organization/Firm: Vandolah Power Company
Street Address: 2394 Vandolah Road

City: Wauchula State: lFlorida Zip Code: 33873
3. Application Contact Telephone Numbers...
- Telephone: (863) 773 - 2277 ext. 2228 Fax: (863) 773 - 5908

4. Application Contact Email Address: chris.coombs@northernstargen.com

_Application Processing Information (DEP Use
1. Date of Receipt of Application: (0 ﬂ 2L007| 3. PSD Number (if applicable):

‘ 2 Project Number(s): () 'ﬁ OL‘[ 3- (X)S - AV| 4. Siting Number (if applicable):

DEP Form No. 62-210.900(1) - Form

‘Effective: 2/2/06 1 : YAGDP-O7PRAVANDOLAHYFDEPAPP DOC—020707
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Purpose of Application

This application for air permit is submitted to obtain: (Check one)

Air Construction Permit
] Air construction permit.
|:| Air construction permit to establish, revise, or renew a plantW1de apphcablhty limit (PAL)

|:| Air construction permit to establish, revise, or renew a plantwide applicability limit (PAL),
and separate air construction permit to authorize construction or modification of one or
more emissions units covered by the PAL.

| Air Operation Permit

[] Initial Title V air operation permit.
[] Title V air operation permit revision.
& Title V air operation permit renewal.

[] Initial federally enforceable state air operation permit (FESOP) where professmnal engmeer
(PE) certification is required.

] Initial federally enforceable state air operation permit (FESOP) where professional engineer
(PE) certification is not required.

Air Construction Permit and Revised/Renewal Title V Air Operation Permit
(Concurrent Processing)

[] Air construction permit and Title V permit revision, incorporating the proposed project.
[] Air construction permit and Title V permit renewal, incorporating the proposed project.
Note: By checking one of the above two boxes, you, the applicant, are

requesting concurrent processing pursuant to Rule 62-213.405, F.A.C. In
such case, you must also check the following box: :

[] I hereby request that the department waive the processing time
requirements of the air construction permit to accommodate the processing

time frames of the Title V air operation permit.

Application Comment

Emissions Unit ID 001, 002, 003, and 004 Will be subject to the Clean Air Interstate Rule

(CAIR) requirements when these requirements become effective.

DEP Form No. 62-210.900(1) - Form
Effective: 2/2/06 2 Y:AGDP-0T\PRAVANDOLAHFDEPAPP. DOC—052507



| APPLICATION INFORMATION

Scope of Application

Emissions Air Air
UnitID Description of Emissions Unit Permit Permit
Number ' _ Type ‘Proc. Fee
One nominal 170 megawatt dual fuel gas N/A - N/A
001 simple cycle combustion turbine-electrical
generator
‘One nominal 170 megawatt dual fuel gas N/A N/A
002 simple cycle combustion turbine-electrical '
: generator ' ' :
_ One nominal 170 megawatt dual fuel gas N/A - N/A
- 003 simple cycle combustion turbine-electrical
o generator '
' One nominal 170 megawatt dual fuel gas N/A N/A
004 simple cycle combustion turbine-electrical '

generator

Application Processing Fee

Check one: [ ] Attached - Amount: $

DEP Form No. 62-210.900(1) - Form
‘Effective: 2/2/06 3

X] Not Applicable

Y:\GDP-O\PRINVANDOLAHFDEPAPP.DOC—020707




APPLICATION INFORMATION -

‘ Owner/Authorized Regresehtative Statement ,\} -

Complete if applying for an air construction permit or an initial FESOP.
1. Owner/Authorized Representative Name : -

2. Owner/Authorized Representative Mailing Address...

- Organization/Firm:
Street Address: : S
| City: | State: Zip Code:
3. Owner/Authorized Representative Telephone Numbers... '
Telephone: () - ext. Fax: () -

4. Owner/Authorized Representative Email Address:

5. Owner/Authorized Representative Statement:

I, the undersigned, am the owner or authorized representative of the facility addressed in
this air permit application. I hereby certify, based on information and belief formed after
reasonable inquiry, that the statements made in this application are true, accurate and
‘complete and that, to the best of my knowledge, any estimates of emissions reported in this
application are based upon reasonable techniques for calculating emissions. The air
pollutant emissions units and air pollution control equipment described in this application
: will be operated and maintained so as to comply with all applicable standards for control

of air pollutant emissions found in the statutes of the State of Florida and rules of the
‘ Department of Environmental Protection and revisions thereof and all other requirements
identified in this application to which the facility is subject. I understand that a permit, if
granted by the department, cannot be transferred without authorization from the -
department, and I will promptly notify the department upon sale or legal transfer of the
facility or any permitted emissions unit.

Signature ' o Date

DEP Form No. 62-210.900(1) - Form

Effective: 2/2/06 4 _ Y\GDP-0TPRI\VANDOLAH\FDEPAPP.DOC—020707



APPLICATION INFORMATION

Application Responsible Official Certification

Complete if applying for an initial/revised/renewal Title V permit or concurrent processing
of an air construction permit and a revised/renewal Title V permit. If there are multiple
responsible officials, the “application responsnble official” need not be the “prlmary
responsible official.”

1. Appllcatlon Respon51ble Ofﬁc1al Name: Mr. Douglas A. Jensen

2. Application Responsible Official Qualification (Check one or more of the following
options, as applicable): :

X Fora corporation, the president, secretary, treasurer, or vice-president of the corporation in
charge of a principal business function, or any other person who performs similar policy or
decision-making functions for the corporation, or a duly authorized representative of such

_ person if the representative is responsible for the overall operation of one or more
manufacturing, production, or operating facilities applying for or subject to a permit under
Chapter 62-213, F.A.C. '

E] For a partnership or sole proprietorship, a general partner or the proprletor respectively.

[] For a municipality, county, state, federal, or other publlc agency, either a principal executive
‘officer or ranking elected official..

[] The designated representative at an Acid Rain source.

3. Application Responsible Official Mailing Address...
Organization/Firm: Vandolah Power Company

Street Address: 2394 Vandolah Road

City: Wauchula State: Florida Zip Code: 33873
4. Application Responsible Official Telephone Numbers...
Telephone: (863) 773 - 2277 ext. 2222  Fax:  (863) 773 - 5908

5. Application Responsible Official Email Address: doug.jensen@northernstargen.com

6. Application Responsible Official Certification:

I, the undersigned, am a responsible official of the Title V source addressed in this air permit
application. I hereby certify, based on information and belief formed after reasonable inquiry,
that the statements made in this application are true, accurate and complete and that, to the best
of my knowledge, any estimates of emissions reported in this application are based upon
reasonable techniques for calculating emissions. The air pollutant emissions units and air
pollution control equipment described in this application will be operated and maintained so as to
comply with all applicable standards for control of air pollutant emissions found in the statutes of
the State of Florida and rules of the Department of Environmental Protection and revisions
thereof and all other applicable requirements identified in this application to which the Title V
source is subject. I understand that a permit, if granted by the department, cannot be transferred

. without authorization from the department, and I will promptly notify the department upon sale or
legal transfer of the facility or any permitted emissions unit. Finally, I certify that the facility and
each emisgfons unit are in compliance with all applicable requirements to which they are subject,
ex identified in compliance plan(s) submitted with this application.

;/9/07

rSiglrlature ' Dafe

DEP Form No. 62-210.900(1) - Form

'EffeCtive: 2/ 2/ 06 5 YAGDP-0T\PRINVANDOLAH\FDEPAPP.DOC—020707



APPLICATION INFORMATION

. Professional Engineer Certification

1.. Professional Engineer Name: Thomas W. Davis

Registration Number: 36777
| 2. Professional Engineer Mailing Address...
Organization/Firm: Environmental Consulting & Technology, Inc.
Street Address: 3701 NW 98™ Street ,
City: Gainesville ' State: Florida - Zip Code: 32606
3. Professional Engineer Telephone Numbers... - : :
Telephone: (352) 332 - 0444 ext. 11351 Fax: (352) 332 - 6722
4. Professional Engineer Email Address: tdavis@ectinc. com
5. Professional Engineer Statement:

I, the undersigned, hereby certify, except as particularly noted herem* that:

- (1) To the best of my knowledge, there is reasonable assurance that the air pollutant emissions
unit(s) and the air pollution control equipment described in this application for air permit, when
properly operated and maintained, will comply with all applicable standards for.control of air
pollutant emissions found in the Florida Statutes and rules of the Department of Environmental
Protection; and

(2) To the best of my knowledge, any emission estimates reported or reIzed on in-this application
are true, accurate, and complete and are either based upon reasonable techniques available for
_ calculating emissions or, for emission estimates of hazardous air pollutants not regulated for an
‘ emissions unit addressed in this application, based solely upon the materials, mformatzon and
calculations submitted with this application. :

(3) If the purpose of this application is to obtain a Title V air operation permit (check here & if
so), I further certify that each emissions unit described in this application for air permit, when
properly operated and maintained, will comply with the applicable requirements identified in this
application to which the unit is subject, except those emissions units for which a complzance plan
" and schedule is submitted with this application.

(4) If the purpose of this application is to obtain an air construction permit (check here[_], if so)
or concurrently process and obtain an air construction permit and a Title V air operation permit
revision or renewal for one or more proposed new or modified emissions units (check here[_], if
s0), I further certify that the engineering features of each such emissions unit described in this
application have been designed or examined by me or individuals under my direct supervision and
Jfound to be in conformity with sound engineering principles applicable to the control of emissions
of the air pollutants characterized in this application. :

(@a@i&q &paurpose of this application is to obtain an initial air operation permit or operation
“ z? revz.s‘?aq or renewal for one or more newly constricted or modified emissions units (check
y ’})ap:ﬁere Yedf 50); %jurther certify that, with the exception of any changes detailed as part of this
é o » apéghcatzon e.a()z qych .emissions unit has been constructed or modified in substantial accordance
tha ny%ma@g .given in the corresponding application for air construction permit and with .

naszo aomamed in &rzt

Date
¥ Attachﬁeny e;(ceptlon to certification statement.
DEP Form No. 62-210.900(1) - Form
Effective: 2/2/06 ‘ 6 ’ YAGDP-OTPRIVANDOLAHWFDEPAPP.DOC—020707

.



II. FACILITY INFORMATION

A. GENERAL FACILITY INFORMATION

Faéilig Locaﬁon and Type

1. Facility UTM Coordinates... 2. Facility Latitude/Longitude... ‘
' Zone 17 East (km) ~ 407.85 - Latitude (DD/MM/SS)  27° 31’ 22”
_ North (km) 30445 Longitude (DD/MM/SS) 81°55’ 28”
3. Governmental 4. Facility Status 5. Facility Major 6. Facility SIC(s):
Facility Code: Code: . Group SIC Code: _
0 ' A A 49 _ 91

7. Facility Comment :

Facility Contact
1. Facility Contact Name: Mr. Chris Coombs

2. Facility Contact Mailing Address...
Organization/Firm: Vandolah Power Company

Street Address: 2394 Vandolah Road

City: Wauchula State: Florida Zip Code: 33873
3. Facility Contact Telephone Numbers: . ‘
Telephone: (863) 773 - 2277 ext. 2228 Fax: (863) 773 - 5908

4. Facility Contact Email Address: chris.coombs@northernstargen.com

Facility Primary Responsible Official
Complete if an “application responsible official” is identified in Sectlon I that is not the facnllty
“primary responsible official.” '

1. Facility Primary Responsible Official Name:

2. Facility Primary Responsible Official Mailing Address...

Organization/Firm:
Street Address:
City: - - State: - Zip Code:
3. Facﬂlty Primary Responsible Official Telephone Numbers...
Telephone: ( ) - ext. Fax: () -

4. Facility Primary Responsible Official Email Address:

DEP Form No. 62-210.900(1) - Form

" Effective: 2/2/06 7 : YAGDPT\PRIVANDOLAHFDEPAPP DOC—020707



Facility Regulatory Classifications

‘ Check all that would apply following completion of all projects and implementation of all other
changes proposed in this application for air permit. Refer to instructions to distinguish
between a “major source” and a “synthetic minor source.”

1. [] Small Business Stationary Source ] Unknown

2. [ Synthetic Non-Title V Source '

3. [X] Title V Source

4. [X] Major Source of Air Pollutants, Other than Hazardous Air Pollutants (HAPs)

5. [] Synthetic Minor Source of Air Pollutants, Other than HAPs

6. [] Major Source of Hazardous Air Pollutants (HAPs)

7.. [ Synthetic Minor Source of HAPs

8. [X] One or More Emissions Units Subject to NSPS (40 CFR Part 60)

9. [] One or More Emissions Units Subject to Emission Guidelines (40 CFR Part 60)

10. ] One or More Emissions Units Subject to NESHAP (40 CFR Part 61 or Part 63)
11.[] Title V Source Solely by EPA Designation (40 CFR 70.3(a)(5))
12. Facility Regulatory Classifications Comment:

DEP Form No. 62-210.900(1) - Instructions

) Effective: 2/2/06 . 8 : Y:\GDP-O?\PRJ\VANDOLAﬁ\FDEPAPP.DbC—OZMM




List of Pollutants Emitted bv Facility

1. Pollutant Emitted 2. Pollutant Classification 3. Emissions Cap
_ ' [Y or N}?
NOX A Y
co ' : A - Y
vOC SM Y
S02 o A ‘ Y
PM- SM B Y

PM10 SM - Y

DEP Form No. 62-210.900(1) - Instructions

Effective: 2/2/06 9 Y:\GDP-OTPRIVANDOLAH\FDEPAPP.DOC—020707



List of Pollutants Emitted by Facility

1. Pollutant Emitted

2. Pollutant Classification

3. Emissions Cap

| ‘ [Y or N]?
NOX A Y |
co A Y
YOC SM _Y
SO2 A . IY |
M SM Y
PM10 SM Y

DEP Form No. 62-210.900(1) - Instructions

‘Effective: 2/2/06

9

. YAGDP-ONPRAVANDOLAH\FDEPAPP.DOC—020707



B. EMISSIONS CAPS

Facility-Wide or Multi-Unit Emissions Caps

1. Pollutant | 2. Facility 3. Emissions 4. Hourly |5. Annual | 6. Basis for
“Subject to Wide Unit ID No.s Cap - Cap ~ Emissions |
Emissions Cap Under Cap (Ib/hr) (ton/yr) Cap
Cap [Y or NJ? (if not all ’ : :
o (all units) | units)
NOX Y N/A 1,008.4 OTHER
CO Y N/A 346.0 OTHER
[voc Y N/A 456 OTHER
SO2 Y N/A 221.2 : OTHER
PM/PM10 Y N/A 82.0 |- OTHER

7. Facﬂlty-Wlde or Multi-Unit Emissions Cap Comment:
Facility-Wide emissions cap is based on each CT operating up to an average of 3,390
hours per year, of which, 1,000 hours per year on distillate fuel oil. Potential
emissions for each emissions unit (CT) are based on operating up to 5,000 hours per -

year, of which, 1,000 hours per year on distillate fuel oil.

DEP Form No. 62- 210 900(1) Instructlons

Effective: 2/2/06

10

YAGDP-OT\PRIWVANDOLAHWDEPAPP.DOC—020707




C. FACILITY ADDITIONAL INFORMATION
Additional Reguiremehts for All Applications, Except as Otherwise Stated

1. Facility Plot Plan: (Required for all permit applications, except Title V air operation
permit revision applications if this information was submitted to the department within the
previous five years and would not be altered as a result of the revision being sought) -

X Attached, Document ID: Attachment A [ ] Previously Submitted, Date:

2. Process Flow Dlagram(s) (Required for all permit applications, except Title V air
operation permit revision applications if this information was submitted to the department -
within the previous five years and would not be altered as a result of the revision being
sought)

X Attached, Document ID: Attachment B[] Previously Submitted, Date:

3. Precautions to Prevent Emissions of Unconfined Particulate Matter: (Required for all
~ permit applications, except Title V air operation permit revision applications if this
information was submitted to the department within the previous five years and would not
be altered as a result of the revision being sought)
X Attached, Document ID: Attachment C [ ] Previously Submitted, Date:

Additional Requirements for Air Constructlon Permit Appllcatlon _N/A

1. Area Map Showing Facility Location:
[] Attached, Document ID: - [] Not Applicable (existing permitted facility)

2. Description of Proposed Constructlon Modlﬁcatlon or Plantwide Applicability Limit
(PAL):
[] Attached, Document ID:

3. Rule Applicability Analysis:
[] Attached, Document ID:

4, List of Exempt Emissions Units (Rule 62- 210 300(3) F.A.C.):

[] Attached, Document ID: _ [] Not Applicable (no exempt units at facility)
5. Fugitive Emissions Identification: _ :
[] Attached, Document ID:. ] Not Applicable
6. Air Quality Analysis (Rule 62- 212. 400(7), F.A.C.):
[] Attached, Document ID: [] Not Apphcable
7. Source Impact Analysis (Rule 62-212.400(5), F.A.C.):
[] Attached, Document ID: [] Not Applicable
8. Air Quality Impact since 1977 (Rule 62-212.400(4)(e), F.A.C.):
[] Attached, Document ID: ] Not Applicable
9. Additional Impact Analyses (Rules 62-212.400(8) and 62-212.500(4)(e), F AC):
[] Attached, Document ID: .~ [] Not Applicable
10. Alternative Analysis Requirement (Rule 62-212.500(4)(g), F.A.C.):

- [ Attached, Document ID:__ - ] Not Applicable

DEP Form No. 62-210.900(1) - Instructions

Effective: 2/2/06 11 : .Y:\GDP-OﬂPMVANDOLA}i“ﬂ)EPAPP.DOC—020707



°

Additional Requirements for FESOP Applications N/A

1.

List of Exempt Emissions Units (Rule 62-210.300(3)(a) or (b)1., F.A.C. )
[] Attached, Document ID: _ _ [] Not Applicable (no exempt units at facﬂlty)

Additional Requirements for Title V Air Operation Permit Applications

1.

List of Insignificant Activities (Required for initial/renewal applications only)::

- X Attached, Document ID:_Attachment D . [] Not Applicable (revisionapplicétion),

Identification of Applicable Requirements (Required for initial/renewal applications, and for
revision applications if this 1nformat10n would be changed as a result of the rev151on bemg
sought):

[X Attached, Document ID:_Attachment E

[] Not Applicable (revision apphcatlon with no change in apphcable requirements) -

Compliance Report and Plan (Required for all initial/revision/renewal appllcatlons)

X Attached, Document ID:_Attachment F -

Note: A compliance plan must be submitted for each emissions unit that isnot in comphance
with all applicable requirements at the time of application and/or at any time during
application processing. The department must be notified of any changes in comphance status

"during application processing.

List of Equipment/Activities Regulated under Title VI (If applicable, requlred for
initial/renewal applications only): A
[] Attached, Document ID:

[] Equipment/Activities On site but Not Required to be Individually Llsted
X Not Applicable

Verification of Risk Management Plan Submlssmn to EPA (If appllcable, requlred for
initial/renewal applications only) : :

[] Attached, Document ID: - [X] Not Applicable

Requested Changes to Current Title V Air Operation Permit:
X Attached, Document ID:_Attachment G [] Not Applicable

Additional Requirements Comment )

DEP Form No. 62-210. 900(1) Instructions .
Effective: 2/2/06 12 . ' YAGDP-OT\PRI\YANDOLAH\FDEPAPP. DOC—~020707




EMISSIONS UNIT INFORMATION
Section [1] of [4]

A. GENERAL EMISSIONS UNIT INFORMATION

Title V Air Operation Permit Emissions Unit Classification

1.

Regulated or Unregulated Emissions Unit? (Check one, if applying for an initial, rev1sed or
renewal Title V air operation permit. Skip this item if applying for an air construction

- permit or FESOP only.)

@ The emissions unit addressed in thxs Emissions Unit Informatlon Sectlon is a regulated
emissions unit.

" [[J The emissions unit addressed in this Em1ss1ons Unit Information Sectlon is an.

‘unregulated emissions unit.

Emissions Unit Description and Status

1. Type of Emissions Unit Addressed in this Sectlon (Check one)
X] This Emissions Unit Information Section addresses, as a single emissions unit, a s1ngle
process or production unit, or activity, which produces one or more air pollutants and
which has at least one definable emission point (stack or vent). :
[] This Emissions Unit Information Section addresses, as a single em_issions unit, a group of
process or production units and activities which has at least one definable emission point
(stack or vent) but may also produce fugitive emissions. _
[] This Emissions Unit Information Section addresses, as a single emissions unit, one or
more process or production units and activities which produce fugitive emissions only.
2. Description of Emissions Unit Addressed in this Section:
One nominal 170 megawatt dual fuel gas snmple cycle combustion turbme-electrlcal
generator
3. Emissions Unit Identification Number: 001 _
4. Emissions | 5. Commence 6. Initial 7. Emissions Unit | 8. Acid Rain Unit?
Unit Status |- Construction Startup Major Group | X Yes
Code: Date: Date: SIC Code: - [ONo
A - N/A 4/2002 | - 49 .
9. Package Unit: _ .

Manufacturer: General Electric  Model Number: PG7241FA
10. Generator Nameplate Rating: 170 (nominal) MW

Emissions Unit Comment; |

11.

DEP Form No. 62-210.900(1) - Form

'Effective: 2/2/06 13 ' : " Y:\GDP-0T\PRI\VANDOLAH\FDEP APP.DOC—020707




EMISSIONS UNIT INFORMATION
Section [1] of [4]

Emissions Unit Control Equipment

1. Control Equipment/Method(s) Description:
Dry Low NOx Burners — Natural Gas Firing

Water Injection — Distillate Fuel Oil Firing

2. Control Devi.ce or Method Code(s): 025, 028

DEP Form No. 62-210.900(1) - Instructions _
Effective: 2/2/06 . ' 14 _ Y:\GDP-onPRJ\VANDOLAmEPAPP.Doc—ozmm



EMISSIONS UNIT INFORMATION
Section [1 ] of [4]

B. EMISSIONS UNIT CAPACITY INFORMATION
(Optional for unregulated emissions units.)

Emissions Unit Operating Capacity and Schedule

1. Maximum Process or Throughput Rate:

. Maximum Production Rate:

|2 | |
" | 3. Maximum Heat Input Rate: 1,969.0 million Btu/hr
4. Maximum Incineration Rate: pounds/hr

tons/day
5. Requested Maximum Operating Schedule: -
24 hours/day ~ 7days/week
52 weeks/year ‘ - 5,000 hours/year

6. Operating Capacity/Schedule Comment:
~ Maximum heat input of 1,969.0 MMBtu/hr based on higher heating value (HHV),
distillate oil firing at 100% load and 32°F ambient temperature.

5,000 hr/yr maximum per turbine. 3,390 hr/yr éverage per turbine.

DEP Form No. 62-210.900(1) - Instructions
“Effective: 2/2/06 ) 15 : Y:AGDP-07\PRAVANDOLAH\FDEPAPP.DOC—040907



EMISSIONS UNIT INFORMATION
Section [1]- of [4]

C. EMISSION POINT (STACK/VENT) INFORMATION
(Optional for unregulated emissions units.)

 Emission Point Description and Type _

1. Identification of Point on Plot Plan or - 2. Emission Point Typé Code:
Flow Diagram: GT101 ' o 1 '

3. Descriptions of Emission Points Comprising this Emissions Unit for VE Tracking:
N/A ' ' - .

4. ID Numbers or Descriptions of Emission Units with this Emission Point in Common:
N/A '

5. Discharge Type Code: 6. Stack Height: - 7. Exit Diameter:

\% 75 feet: B - 22 feet
8. Exit Temperature: 9. Actual Volumetric Flow Rate: 10. Water Vapor:
1,113°F . 2,646,000 acfm . 8.6 % (vol.)
11. Maximum Dry Standard Flow Rate: - | 12. Nonstack Emission Point Helght
798,000 dscfm - ' feet
13. Emission Point UTM Coordinates... | 14. Emission Point Latitud'e/Lon’gitude. ..
. Zone: 17 East (km): 408.75 : Latitude (DD/MM/SS)
- North (km): 3044.5 Longitude (DD/MM/SS)

15. Emission Point Comment:
~ Stack parameters are based on natural gas-finng at 100% load and 59°F ambient
temperature. -

DEP Form No. 62-210.900(1) - Instructions
Effe_ctive: 2/2/06 16 Y\GDP-0TPRIVANDOLAH\FDEPAPP.DOC—020707



EMISSIONS UNIT INFORMATION
Section [1] of [4]

D. SEGMENT (PROCESS/F UEL) INFORMATION

Segment Description and Rate: Segment 1_of 2_

1. Segment Description (Process/Fuel Type):
Pipeline Natural Gas

2. Source Classification Code (SCC) 3. SCC Units:
120100201 Million Cubic Feet
4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
1.796 ‘ 8,666.7 . Factor:
7. Maximum % Sulfur: 8. Maximum % Ash: -|'9. Million Btu per SCC Unit:
' ' 930

10. Segment Comment:
' Maximum Annual rate based on 5,000 hours per year.
930 MMBtu/MMcf based on lower heating value (LHV).
Maximum hourly rate = (1,670.0 MMBtu/hr) / (930 MMBtu/MMcD =1 796 MMcf/hr (Based on 32°F)
Maximum annual rate = ([1,612.0 MMBtu/hr] / {930 MMBtu/MMecf]) x (5,000 hr/yr) 8,666.7 MMcf/yr
(Based on 59°F and 5,000 hr/yr per turbine)

Segment Description and Rate: Segment 2_of 2

1. Segment Description (Process/Fuel Type):

Distillate Fuel Oil
2. Source Classification Code (SCC): 3. SCC Units:
20100101 1,000 Gallons _
4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
14.4 : _ 14,000 (average) Factor:
7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:
- 005 : ' ‘ - 129

10. Segment Comment:
 Maximum hourly rate = (1,858 MMBtu/hr) / (129 MMBtu/Kgal) = 14.4 Kgal/hr (Based on 32°F)
Maximum annual rate = ([1,806 MM Btu/hr] / [129 MMBtu/Kgal]) x (1,000 hr/yr) = 14,000 Kgal/yr
(Average per turbine, based on 59°F at 4,000 hr/yr total for all four turblnes)
129 MMBtu/Kgal based on lower heating value (LHYV).

DEP Form No. 62-21 0.900(1) - Instructions
‘Effective: 72/ 2/06 17 : Y:\GDP—O7\PRJ\VANDOLAH\FDEPAPP.D6C——04]007



EMISSIONS UNIT INFORMATION
Section [1] - ‘of [4]

E. EMISSIONS UNIT POLLUTANTS
List of Pollutants Emitted by Emissions Unit A

1. Pollutant Emitted | 2. Primary Control 3. Secondary Control | 4. Poll'utant

‘ _ Device Code Device Code Regulatory Code
NOX 025,028 - - T EL
CcO ' - : | : - EL
vocC | ' | EL
SO2 | B EL
PM - - "EL
PM10 | '_ EL

DEP Form No. 62-210.900(1) - Instructions _
Effective: 2/2/06 18 Y \GDP-OTPRINVANDOLAH\FDEPAPP. DOC—020707




' EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION

Section [1 ] of [4] Page [1 | of [10]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION —
" POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

(Optional for unregulated emissions units.)

Potentlal Estimated Fugitive, and Baseline & Projected Actual Emissions
Complete for each pollutant identified in Subsection E if applying for an air construction

~ permit or concurrent processing of an air construction permit and a revised or renewal

Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permit. :

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
NOX.
3. Potential Emissions: | |4 Synthetically Limited?
' 351 lb/hour 303.7 tons/year g Yes [] No

5. Range of Estimated Fugitive Emissions (as applicable):.
to tons/year

6. Emission Factor: 7. Emissions
' _ Method Code:
Reference: _ _ i 0
8.a. Baseline Actual Emissions (if required): | 8.b. Baseline 24-month Period:
tons/year From: _ To:
9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year [:] 5years [] 10 years

10. Calculation of Emissions:
Potential hourly emission rate of 351 Ib/hr based on distillate fuel oil-firing at ISO
conditions. Potential annual emission rate of 303.7 tons per year-based on 4,000 hours
per year of natural gas-firing at 64.1 lb/hr and 1,000 hours per year of distillate fuel
. oil-firing at 351 Ib/hr. (Based on ISO conditions.)

Note: Each CT is allowed to operate up to 5,000 hours per year, which includes a
maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs
combined are allowed to operate a total of 13,560 hours per calendar year (i.e. an
average of 3,390 hours per year per CT wnth 1,000 hours per year while firing
distillate fuel oil).

11. Potential, Fugitive, and Actual Emissions Comment:

DEP Form No. 62-210.900(1) - Instructions

'Effective: 2/2/06 19 Y:\GDP-OT\PRJ\VAN‘DOLAH\FDEPAPP.Dbc—020707



EMISSIONS UNIT INFORMATION o POLLUTANT DETAIL INFORMATION
Section [1 ] of [4 ] Page [2 ] of [10]

F2. 'EMISS.IONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS

Complete if the pollutant identified in Subsection F1 is or would be subject to a numerlcal
emissions limitation. : :

Allowable Emissions Allowable Emissions 1_ of 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
RULE ' Emissions: ,
3. Allowable Emissions and Units: ' 4. Equivalent Allowable Emissions: _
"9 ppmvd @ 15% O, ' 64.1 Ib/hour - 128.2 tons/year

5. Method of Compliance:
24-hour block average

6. Allowable Emissions Comment (Description of Operating Method): -
Natural Gas-Firing, 64.1 Ib/hr based on ISO conditions
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

Allowable Emissions Allowable Emissfoné 2 _of 2_

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowa_ble

RULE : : Emissions: .
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
42 ppmvd @ 15% O, _ - 3511b/hour = 175.5 tons/year

5. Method of Compliance:
3-hour block average

6. Allowable Emissions Comment (Description of Operating Method): - .
Distillate Fuel Oil-Firing, 351 Ib/hr based on ISO conditions ‘
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

Allowable Emissions Allowable Emissions __ of ___

| 1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
' Emissions:
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
Ib/hour ~ tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Description of Ope_rating Method):

DEP Form No. 62-210. 900(1) Instructions _
Effective: 2/2/06 20 . Y:\GDPAN@VMOLAMDMP,M420707



EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
~Section [1 ] of [4] Page |3 ] of [10]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

(Optional for unregulated emissions units.)

Potential, Estimated Fugitive, and Baseline & Projected Actual Emissions
Complete for each pollutant identified in Subsection E if applying for an air construction
_permit or concurrent processing of an air construction permit and a revised or renewal
~ Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permit.

.| 1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
' Cco
3. Potential Emissions: 4. Synthetically Limited?
' 71.4 Ib/hour - 120,7 tons/year X _Yes [] No

5. Range of Estimated Fugitive Em1ss1ons (as applicable):
to tons/year

6. Emission Factor: - 7. Emissions
, : Method Code:"
Reference: . o _ -0
8 a. Baseline Actual Emissions (if required): | 8.b. Baseline 24-month Period:
‘ o tons/year From: To:
| 9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year [] 5years [ ] 10 years

10. Calculation of Emissions:
Potential hourly emission rate of 71.4 Ib/hr based on distillate fuel oil-firing at ISO
conditions. Potential annual emission rate of 120.7 tons per year based on 4,000 hours
per year of natural gas-firing at 42.5 Ib/hr and 1,000 hours per year of distillate fuel
oil-firing at 71.4 1b/hr. (Based on ISO conditions.) '

Note: Each CT is allowed to operate up to 5,000 hours per year, which includes a
maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs
combined are allowed to operate a total of 13,560 hours per calendar year (i.e. an
average of 3,390 hours per year per CT with 1,000 hours per year while firing
distillate fuel oil).

11. Potential, Fugitive, and Actual Emissions Comment:

DEP Form No. 62-210.900(1) - Instructions _
L Effective: 2/2/06 ' 21 Y:\GDP-0T\PRAVANDOLAHFDEPAPP DOC—020707




EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [1 ] of 1[4 ] Page [4 ] of [10]

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS

Complete if the pollutant identified in Subsection F1 is or would be.subject‘t(') a numerical
emissions limitation.

Allowable Emissions Allowable Emissions1_ of2__

1. Basis for Allowable Emissions Code: 2. Future Effectlve Date of Allowable '
RULE : ' ~ Emissions:

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
12 ppmvd ' 42,5 Ib/hour = 85.0 tons/year

5. Method of Compliance:
EPA Method 10

6. Allowable Emissions Comment (Description of Operatmg Method)
Natural Gas-ang, 42.5 Ib/hr based on ISO conditions
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

Allowable Emissions Allowable Emissivons 2 of 2_

1. Basis for Allowable Emissions Code: - 2. Future Effective Date of Allowable
RULE Emissions:

3. Allowable Ermssmns and Umts 4. Equivalent Allowable Emissions:_
20 ppmvd 71.4 Ib/hour ~  35.7 tons/year

5. Method of Compliance:
EPA Method 10

6. Allowable Emissions Comment (Description of Operating Method):
Distillate Fuel Oil-Firing, 71.4 Ib/hr based on ISO conditions
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212. 400(BACT), F. A C..

Allowable Emissions Allowable Emissions __ of

| 1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Emissions:
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
Ib/hour * tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Description of Ope_rating Method):

DEP Form No. 62-210. 900(1) Instructions _ _
Effective: 2/2/06 22 _ YAGDP.OTPRIVANDOLAHIFDEPAPP.DOC—020707



- EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [1 ] of [4] Page [5 ] of [10] '

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION —
POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

(Optional for unregulated emissions units.)

Potential, Estimated Fugitive, and Baseline & Projected Actual Emissions
Complete for each pollutant identified in Subsection E if applying for an air construction
_permit or concurrent processing of an air construction permit and a revised or renewal

- Title'V permit. Complete for each emissions-limited pollutant identified in Subsection E 1f

applying for an air operation permit.

1. Pollutant Emitted: 2. Total Percent Efﬁciency of Control: .
- VOC.
3.~ Potential Emissions: - 4. Synthetically Limited?
‘ 16.2 Ib/hour 13.7 tons/year’ X AYes [] No

5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year '

6. Emission Factor: ‘ 7. Emissions
. Method Code:
Reference: ' - . |1 0
8.a. Baseline Actual Emissions (if required): | 8.b. Baseline 24-month Period:
' tons/year From: | To:
9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year [] Syears [] 10 years

_10. Calculation of Emissions:
Potential hourly emission rate of 16.2 Ib/hr based on distillate fuel oil-firing at ISO
conditions. Potential annual emission rate of 13.7 tons per year based on 4,000 hours
per year of natural gas-firing at 2.8 Ib/hr and 1,000 hours per year of distillate fuel
oil-firing at 16.2 Ib/hr. (Based on ISO conditions.)

Note: Each CT is allowed to operate up to 5,000 hours per year, which includes a
maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs
combined are allowed to operate a total of 13,560 hours per calendar year (i.e. an
average of 3,390 hours per year per CT with 1 000 hours per year while firing
distillate fuel oil).

11. Potential, Fugitive, and Actual Emissions Comment:

'DEP Form No. 62-210.900(1) - Instructions |
‘Effective: 2/2/06 ) 23 - Y:\GDP—O7\PRJ\VANDOLAH\FDEPAPP.D(.)C—020907




EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [1 ]. of [4 ] ' Page [6 | of [10]

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS

Complete if the pollutant 1dent1fied in Subsection F1 is or would be subject to a numerlcal
emissions limitation.

Allowable Emissions Allowable Emissions 1_ of 2

1. Basis for Allowable Emissions Code: . 2. Future Effectwe Date of Allowable
RULE - Emissions: _ ,

3. Allowable Emissions and Units: N ’ 4. Equivalent Allowable Emissio’ns:
1.4 ppmvd ' ' 2.8 Ib/hour - 5.6 tons/year

5.: 'Method of Compliance:
Compliance with CO emission limit (A.27)

6. Allowable Emissions Comment (Description of Operating Method):
Natural Gas-Firing, 2.8 Ib/hr based on ISO conditions -
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

Allowable Emissions Allowable Emissions 2_ of 2_

1. Basis for Allowable Emissions Code: - 2. Future Effective Date of Allowable
RULE _ _ Emissions: o

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
7 ppmvw @ 15% O, . 16.2 Ib/hour = 8.1 tons/year

5. Method of Compliance:
' Compliance with CO emission limit (A.27)

6. Allowable Emissions Comment (Description of Operating Method):
Distillate Fuel Oil-Firing, 16.2 1b/hr based on ISO conditions
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F A.C.

Allowable Emissions Allowable Emissions __ of

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable

Emissions:
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
Ib/hour ~ tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Description of Operating Method):

DEP Form No. 62-210. 900(1) Instructions

Effectwe 2/2/06 24 YAGDP-0T\PRAVANDOLAHFDEPAPP DOC—020907




EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION

~ Section [1] of [4] Page [7 ] of [10]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION —
POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

(Optional for unregulated emissions units.)

Potentlal Estimated Fugitive, and Baseline & Projected Actual Emissions
Complete for each pollutant identified in Subsection E if applying for an air construction

permit or concurrent processing of an air construction permit and a revised or renewal
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permit.

1. Pollutant Emitted: | 2. Total Percent Efficiency of Control:
SO2 ' : _
3. Potential Emissions: o 4. Synthetically Limited?
98.7 Ib/hour 59.4 tons/year _ X Yes [JNo

5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year

6. Emission Factor: - 7. Emissions
, | Method Code:
Reference: ' S _ 0
8.a. Baseline Actual Emissions (if required): | 8.b. Baseline 24-month Period:
tons/year _ From: To:
9.a. Projected Actual Emissions (if requlred) 9.b. Projected Monitoring Period:
tons/year ' [] S5years [] 10 years

10. Calculation of Emissions:
Potential hourly emission rate of 351 Ib/hr based on distillate fuel oil-firing at ISO
conditions. Potential annual emission rate of 59.4 tons per year based on 4,000 hours
per year of natural gas-firing at 5 Ib/hr and 1,000 hours per year of distillate fuel onl- .
- firing at 98.7 Ib/hr. (Based on ISO conditions.)

Note: Each CT is allowed to operate up to 5,000 hours per year, which includes a
maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs
combined are allowed to operate a total of 13,560 hours per calendar year (i.e. an
average of 3,390 hours per year per CT with 1 ,000 hours per year while firing
distillate fuel oil).

11 Potential, Fugitive, and Actual Emissions Comment:

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION ' POLLUTANT DETAIL INFORMATION
Section [1 ] of [4] Page [8 ] of [10] .

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS ‘ -

Complete if the pollutant identified in Subsection F1 is or would bewsu'bj'ect to-a numerical
emissions limitation.

Allowable Emissions Allowable Emissions 1_ of 2

1. Basis for Allowable Emissions Code: - 2. Future Effective Date of Allowable
RULE Emissions: :

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
1 grain per 100 standard cubic feet - N/Alb/hour = N/A__tons/year

5. Method of Compliance:

Exclusive use of pipeline natural gas and natural gas supplier data (A. 16 and A.25)

6. Allowable Emissions Comment (Description of Operating Method)
Natural Gas-Firing,
Air Permlt No. PSD- FL 275(0490043-001-AC); 62-212. 400(BACT), F. A C

Allowable Emissions Allowable Emissions 2_ of .2_

1. Basis for Allowable Emissions Code: ‘2. Future Effective Date of Allowable
RULE N Emissions:

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
0.05 % sulfur by weight . - N/A Ib/hour N/A tons/year

5. Method of Compliance: .
Fuel analysis for sulfur content. Exclusive use of No. 2 or superior grade fuel oil and
fuel oil supplier data.

6. Allowable Emissions Comment (Descrlptlon of Operatmg Method):
Distillate Fuel Oil-Firing, -
Air Permit No. PSD- FL—275(0490043 001-AC), 62-212 400(BACT), F. A C..

Allowable Emissions Allowable Emissions __ of

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable _
. Emissions: :
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
' - 1b/hour ' tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Déscripti(§n of Operating Method):

DEP Form No. 62-210.900(1) - Instructions _
Effective: 2/2/06 26 YAGDP-OT\PRI'VANDOLAH\FDEPAPP DOC—-020707



EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [1 ] of [4] Page [9 | of [10]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

(Optional for unregulated emissions units.)

Potentlal, Estimated Fugitive, and Baseline & Projected Actual Emissions

Complete for each pollutant identified in Subsection E if applying for an air construction
permit or concurrent processing of an air construction permit and a revised or renewal
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if '
applying for an air operation permit. '

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
PM/PM10 |
3. * Potential Emissions: o 4. ynthetically Limited?
' 17 Ib/hour _ 28.5 tons/year erS [] No

| 5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year ' '

6. Emission Factor: - - - | 7. Emissions
. ' Method Code:
_ Reference: - o o -0
8.a. Baseline Actual Emissions (if required): | 8.b. Baseline 24-month Period:
' tons/year From: To:
9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year [J Syears [] 10 years

10. Calculation of Emissions: ,
Potential hourly emission rate of 17 Ib/hr based on distillate fuel oil-firing. Potential
annual emission rate of 28.5 tons per year based on 4,000 hours per year of natural
gas-firing at 10 1b/hr and 1,000 hours per year of dlstlllate fuel onl -firing at 17 Ib/hr.

. (Based on ISO conditions.)

Note: Each CT is allowed to operate up to S, 000 hours per year, which includes a
maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs
combined are allowed to operate a total of 13,560 hours per calendar year (i.e. an
average of 3,390 hours per year per CT w1th 1 000 hours per year while firing
distillate fuel oil).

11. Potential, Fugitive, and Actual Emissions Comment:

DEP Form No. 62-210.900(1) - Instructions
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. Effectlve 2/2/06

EMISSIONS UNIT INFORMATION
Section [1 | of [4 ]

POLLUTANT DETAIL INFORMATION |
Page [10] of [10] '

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS
Complete if the pollutant identified in Subsectlon F1is or would be sub]ect to a numerlcal

emissions limitation.

Allowable Emissions Allowable Emissions 1_of1__

1. Basis for Allowable Emissions Code:
RULE '

2. Future Effective Date of Allowable
Emissions:

3. Allowable Emissions and Units:
10% opacity

4. Equivalent Allc)wable Emissions:
N/A Ib/hour - " N/A tons/year

5. Method of Comphance
EPA Method 9

6. Allowable Emlssmns Comment (Description of Operatmg Method): =
Air Permit No. PSD-FL-275(0490043- -001-AC); 62-212. 400(BACT), F.A.C.

Allowable Emissions Allowable Emissions__ of ___

1. Basis for Allowable Emissions Code: - 2. Future Effective Date of Allowable
Emissions:

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:

Ib/hour - tons/year

5. Method of Compliance: '

6. Allowable Emissions Comment (Description of Operating Method):

Allowable Emissions Allowable Emissions __of ___ . .

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Emissions: '

3. ‘Allowable Emissioné aﬁd Units:

4. Equivalent Allowable Emissions:

5. Method of Compliance:

Ib/hour ~ tons/year

6. Allowable Emissions Comment (Description of Operating Method):

DEP Form No. 62-210.900(1) - Instructions
28
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~ EMISSIONS UNIT INFORMATION

Section [1 ] of [4]

G. VISIBLE EMISSIONS INFORMATION

Complete if this emissions unit is or would be subject to a unit-specific visible

~ emissions limitation.

Visible Emissions Limitation: Visible Emissions Limitation 1_

of 2

1. Visible Emissions Subtype:

2. Basis for Allowable Opacity:

'VE10 o X Rule [] Other
3. Allowable Opacity: _

Normal Conditions: 10 % Exceptional Conditions: %

Maximum Period of Excess Opacity Allowed: min/hour

4. Method of Compliance: EPA Method 9

5. Visible Emissions Comment:
Rule 62-212.400, F.A.C.

Visible Emissions Limitation: Visible Emissions Limitation2__ of 2____

1. Visible Emissions Subtype:

2. Basis for Allowable Opacity:

VE99 X Rule [] Other
3. Allowable Opacity: o

Normal Conditions: % Exceptional Conditions: 99 %

Maximum Period of Excess Opacity Allowed: See comments min/hour

4. Method of Compliance: EPA Method 9

5. Visible Emissions Comment: Visible emissions can exceed 1

of startup, shutdown and malfunction provided best operational practices are used to
minimize emissions and excess emission can not exceed 2 hours in any 24-hour period.

Rule 62-210.700(1), F.A.C.

0% opacity during periods

DEP Form No. 62-210.900(1) - Instructions
‘Effective: 2/2/06 ' _ 29
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EMISSIONS UNIT INFORMATION'
Section [1] - of 4]

H. CONTINUOUS MONITOR INFORMATION -
Complete if this emissions unit is or would be subject to contlnuous momtormg

Continuous Monitoring System: 'Continuous Monitor 1__of 2__

- | 4. Monitor Information...

1. Parameter Code: ' 2. Pollutant(s):
EM ' ‘ . NOX _
3. CMS Requirement: _ ~ X Rule [] Other

~ Manufacturer: Spectrum _ , . I
Model Number: 42C Serial Number: 42-CHL.-69808-364

5. Installation Date: ' | 6. Performance Specification Test Date
April 8,2002 April 8,2002

7. Continuous Monitor Comment: Rule 40 CFR Part 75

Continuous Monitoring System: Continuous Monitor 2__ of 2_

1. Parameter Code: ' : | 2. Pollutant(s):
02 : o N/A .
3. CMS Requirement: X Rule. [] Other

4. Monitor Information...
Manufacturer: Servomex

Model Number: 1440D * Serial Number: 3117
5. Installation Date: 6. Performance Specification Test Date
April 8, 2002 _ April 8, 2002 ‘

7. Continuous Monitor Comment:

DEP Form No. 62-210.900(1) - Instructions _
Effective: 2/2/06 30 7 YAGDP-OTPRIVANDOLAHDEPAPP DOC—020707



~ EMISSIONS UNIT INFORMATION
- Section [1] of [4]

‘ ‘ H. CONTINUOUS MONITOR INFORMATION (CONTINUED)
. Complete if this emissions unit is or would be subject to continuous monitoring.

- Continuous Monitoring System: Continuous Monitor ___of ___

1. Parameter Code: . 2. Pollutant(s):
8 ‘3. CMS Requirement: ] Rule ] Other
4. Monitor Information... ' '
Manufacturer: ,
' Model Number: : ‘ Serial Number: S ‘
5. Installation Date: _ : 6. Performance Specification Test Date:

7. Continuous Monitor Comment:

‘ Continuous MonitoringA System: Continuous Monitor ___ of ___
' 1. Parameter Code: _ - | 2. Pollutant(s):
3. CMS Requirement: [] Rule [] Other
4. Monitor Information... :
Manufacturer:
Model Number: Serial Number: _
5. Installation Date: : 6. Performance Specification Test Date:

7. Continuous Monitor Comment:

DEP Form No. 62-210.900(1) - Instfuctions
‘Effective: 2/2/06 _ 31 C Y:\GDP-OTPRIWVANDOLAHWFDEPAPP.DOC—020707




.

EMISSIONS UNIT INFORMATION
Section [1] of 4]

'L EMISSIONS UNIT ADDITIONAL INFORMATION

Additional Requirements for All Applications, Except as Otherwise Stated

1.

Process Flow Diagram (Required for all permit applications, except Title V air operation permit |-
revision applications if this information was submitted to the department within the previous ﬁve '
years and would not be altered as a result of the revision being sought)

X Attached, Document ID: Attachment B [] Previously Submitted, Date

. 1X] Attached, Document ID: Attachment H [ ] Previously Submitted, Date .

Fuel Analysis or Speciﬁcat.ion (Required for all permit applications, except Title V air
operation permit revision applications if this information was submitted to the department
within the previous five years and would not be altered as a result of the revision being sought)

- [X Attached, Document ID: Attachment I [ ] Previously Submitted, Date _

Detailed Description of Control Equipment (Required for all permit applications, except
"Title V air operation permit revision applications if this information was submitted to the
department within the prev1ous five years and would not be altered as a result of the revision
being sought)

Procedures for Startup and Shutdown (Required for all operation permit applications, except
Title V air operation permit revision applications if this information was submitted to the
department within the previous five years and would not be altered as a result of the revision being
sought)

[X] Attached, Document ID: Attachment J [] Previously Submltted Date

[]Not Applicable (construction application)

Operation and Maintenance Plan (Required for all permit applications, except Title V air
operation permit revision applications if this information was submitted to the department
within the previous five years and would not be altered as a result of the revision being sought)
X] Attached, Document ID: Attachment K [] Previously Submitted, Date
[]Not Applicable

- Compliance Demonstration Repons/Records

[ ] Attached, Document ID:
Test Date(s)/Pollutant(s) Tested:

[X] Previously Submitted, Date: 07/21/2006
Test Date(s)/Pollutant(s) Tested: NOx, CO, and VE

[] To be Submitted, Date (if known):
Test Date(s)/Pollutant(s) Tested:

[]Not Applicable

Note: For FESOP applications, all required compliance demonstratlon records/reports must be
submitted at the time of application. For Title V air operation permit applications, all required
compliance demonstration reports/records must be submitted at the time of application, or a
compliance plan must be submitted at the time of application.

Other Information Required by Rule or Statute

[] Attached, Document ID: X] Not Applicable

DEP Form No. 62-210.900(1) - Instructions _
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EMISSIONS UNIT INFORMATION
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. Additional Requirements for Air Construction Permit Applications N/A

1. Control Technology Review and Analysis (Rules 62-212.400(10) and 62-212. 500(7)
F.A.C.; 40 CFR 63.43(d) and (e))
] Attached Document ID: []Not Applicable

2. Good Engineering Practice Stack Height Analysis (Rule 62-212.400(4)(d), F.A.C,, and
Rule 62-212.500(4)(f), F.A.C.)
[] Attached, Document ID: [ ]Not Applicable

| 3. Description of Stack Sampling Facilities (Required for proposed new stack sampling
facilities only)
] Attached, Document ID: [ ]Not Applicable

Additional Requirements for Title V Air Operation Permit Applications

1. . Identification of Applicable Requirements
IX] Attached, Document ID:_Attachment E

2. Compliance Assurance Monitoring

[] Attached, Document ID: X] Not Applicable
3. Alternative Methods of Operation | .
[] Attached, Document ID: X Not Applicable

[] Attached, Document ID: X] Not Applicable

5. Acid Rain Part Application
[ ] Certificate of Representation (EPA Form No. 7610-1)
[ ] Copy Attached, Document ID:_
X Acid Rain Part (Form No. 62-210.900(1)(a))- -
X Attached, Document ID:_Attachment M []Previously Submitted, Date:
] Repowering Extension Plan (Form No. 62-210.900(1)(a)1.)

. 4. Alternative Modes of Operation (Emissions Trading)

[] Attached, Document ID: [ ] Previously Submitted, Date:
[C]New Unit Exemption (Form No. 62-210.900(1)(a)2.)
- []Attached, Document ID: [] Previously Submitted, Date:
] Retired Unit Exemption (Form No. 62-210.900(1)(a)3.)

] Attached, Document ID:_ ] Previously Submitted, Date:
[ ] Phase Il NOx Compliance Plan (Form No. 62-210.900(1)(a)4.)

[] Attached, Document ID: (] Previously Submitted, Date:
[]Phase II NOx Averaging Plan (Form No. 62-210.900(1)(a)5.)

[] Attached, Document ID: ' ] Previously Submitted, Date:
[ 1 Not Applicable
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Effective: 2/ 2/ 06 33 Y:\GDP-0TWPRI\VANDOLAH\FDEPAPP.DOC—052507



Additional Req uireinents Comment

DEP Form No. 62-210.900(1) - Instructions , v _
Effective: 2/2/06 34 v : Y:\dDP-bﬂPRJ\VANDOLAH\FDEPAPP.DOCJ;MM



EMISSIONS UNIT INFORMATION
Section |[2] of [4]

A. GENERAL EMISSIONS UNIT INFORMATION

"Title V Air Ogération Permit Emissions Unit Classification

1. Regulated or Unregulated Emissions Unit? (Check one, if applying for an initial, revised or
renewal Title V air operation permit. Skip this item if applying for an air construction
permit or FESOP only.)

X] The emissions unit addressed in this Emissions Unit Information Section is a regulated
emissions unit.

[] The emissions unit addressed in thls Emissions Unit Information Section is an .
unregulated emissions unit.

Emissions Unit Description and Status

1. Type of Emissions Unit Addressed in this Sectlon (Check one)

[X] This Emissions Unit Information Section addresses, as a single emissions unit, a smgle
process or production unit, or activity, which produces one or more air pollutants and
which has at least one definable emission point (stack or vent).

[] This Emissions Unit Information Section addresses, as a single emissions unit, a group of
process or production units and activities which has at least one definable emlssmn point
- (stack or vent) but may also produce fugitive emissions.

[] This Emissions Unit Information Section addresses, as a single emissions unit, one or
more process or production units and activities which produce fugitive emissions only.

2. Description of Emissions Unit Addressed in this Section:
One nominal 170 megawatt dual fuel gas s1mple cycle combustion turbme—electrlcal
generator

3. Emissions Unit Identification Number; 002

4. Emissions |5. Commence 6. Initial 7. Emissions Unit | 8. Acid Rain Unit?
Unit Status Construction Startup Major Group X Yes
Code: Date: Date: SIC Code: [] No
A N/A 4/2002 49
9. Package Unit:
Manufacturer: General Electric Model Number: PG7241FA

10. Generator Nameplate Rating: 170 (nommal) MW

1 1 Emissions Unit Comment:

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION
Section [2] of [4]

Emissions Unit Control Equipment

1. Control Equipment/Method(s) Description:
Dry Low NOx Burners — Natural Gas Firing

Water Injection — Distillate Fuel Oil Firing

2. Control Device or Method Code(s): 025, 028

DEP Form No. 62-210.900(1) - Instructions _
Effective: 2/2/06 36 Y:\GDPJNMVMWMHWEP@P.WMZO707




EMISSIONS UNIT INFORMATION
Section [2 ] of [4]

B. EMISSIONS UNIT CAPACITY INFORMATION

(Optional for unregulated emissions units.)

Emissions Unit Operating Capacity and Schedule

1.

Maximum Process or Throughput Rate:

-2. Maximum Production Rate;

Maximum Heat Input Rate: 1,969.0 million Btu/hr

12
3.
4, Maximum Incineration Rate: pounds/hr

tons/day
Requested Maximum Operating Schedule: - -
' 24 hours/day 7 days/week
52 weeks/year _ 5,000 hours/year.

Operating Capacity/Schedule Comment: '_
Maximum heat input of 1,969.0 MMBtu/hr based on higher heating value (HHV),
distillate oil firing at 100% load and 32°F ambient temperature.

5,000 hr/yr maximum per turbine. 3,390 hr/yr :iverage per .turbine.

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION
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C. EMISSION POINT (STACK/VENT) INFORMATION
(Optional for unregulated emissions units.) -

- Emission Point Description and Type

1. Identification of Point on Plot Plan or 2. Emission Point Type Code:

- Flow Diagram: GT201 _ -1 .
3. Descriptions of Emission Points Comprlsmg this Emlssmns Unit for VE Tracking:
' N/A :

4. ID Numbers or Descriptions of Emission Units with this Emission Point in Common:

N/A

5. Discharge Type Code: 6. Stack Height: 7. Exit Diameter:

‘ \Y% 75 feet _ 22 feet
A 8. Exit Temperature: 9. Actual Volumetric Flow Rate: 10. Water Vapor:
‘ 1,113°F 2,646,000 acfm 8.6 % (vol.)

11. Maximum Dry Standard Flow Rate: 12, Nonstack Emission Pomt Height: -
798,000 dscfm _ : - feet :

13. Emission Point UTM Coordinates... -~ | 14. Emission Point Latitude/Longitude...
Zone: 17 = East (km): 408.75 Latitude (DD/MM/SS)

North (km): 3044.5 Longitud'e (DD/MM/SS)

15. Emission Point Comment:
Stack parameters are based on natural gas-firmg at 100% load and 59°F ambient
temperature

DEP Form No. 62-210.900(1) - Instructions
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D. SEGMENT (PROCESS/FUEL) INFORMATION

Segment Description and Rate: Segment 1_of2_

1. Segment Description (Process/Fuel Type):

Pipeline Natural Gas
2. Source Classification Code (SCC): 3. SCC Units:
20100201 _ Million Cubic Feet
4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
1.796 _ : 8,666.7 Factor: -
7. Maximum % Sulfur: 8. Maximum % Ash: -1 9. Million Btu per SCC Unit:
' 930 '

10. Segment Comment:
Maximum Annual rate based on 5,000 hours per year.
930 MMBtu/MMcf based on lower heating value (LHV).. '
Maximum hourly rate = (1,670.0 MMBtu/hr) / (930 MMBtu/MMcf) = 1 796 MMcf/hr (Based on 32°F)
Maximum annual rate = ([1,612.0 MMBtu/hr] / [930 MMBtu/MMcf]) X (5,000 hr/yr) = 8,666.7 MMcf/yr
' (Based on 59°F and 5,000 hr/yr per turbine)

Segment Description and Rate: Segment 2_of 2

1. Segment Description (Process/Fuel Type): ..

Distillate Fuel Oil
2. Source Classification Code (SCC): 3. SCC Units:
20100101 1,000 Gallons
4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
144 14,000 (average) ' Factor:
7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:
- 0.05 - 129

10. Segment Comment:
" Maximum hourly rate = (1, 858 0 MMBtu/hr) /(129 MMBtu/Kgal) =14.4 Kgal/hr (Based on 32°F)
Maximum annual rate = ([1,806 MMBtu/hr] / [129 MMBtu/Kgal]) x (1,000 hr/yr) = 14,000 Kgal/yr
(Average per turbine, based on S9°F at 4,000 hr/yr total for all four turbmes)
129 MMBtu/Kgal based on lower heating value (LHV).

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION
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E. EMISSIONS UNIT POLLUTANTS

List of Pollutants Emitted by Emissions Unit : :
1. Pollutant Emltted 2. Primary Control 3. Secondary Control - | 4. Pollutant

Device Code Device Code = | Regulatory Code
NOX 025,028 | | EL
Co . TEL
vOC . < B - | EL
SO2 _ ' " EL
PM an - EL

PM10 | | 1T EL

DEP Form No. 62-210. 900(1) Instructions
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- EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [2 ] of [4] Page |1 | of [10]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

(Optional for unregulated emissions units.)

Potentlal Estimated Fugitive, and Baseline & Projected Actual Emissions

Complete for each pollutant identified in Subsection E if applying for an air construction
_permit or concurrent processing of an air construction permit and a revised or renewal

~ Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
. applying for an air operation permit. '

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
- NOX.
3. Potential Emissions: - 4. Synthetically Limited?
~ 351 Ib/hour 303.7 tons/year X Yes [ No
5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year
6. Emission Factor: : 7. Emissions
Method Code:
Reference: _ 0
8.a. Baseline Actual Emissions (if required): | 8.b. Baseline 24-month Period:
tons/year From: To:
9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year [J Syears [] 10 years

'10. Calculation of Emissions:
Potential hourly emission rate of 351 Ib/hr based on distillate fuel oil- firlng at ISO
conditions. Potential annual emission rate of 303.7 tons per year based on 4,000 hours
per year of natural gas-firing at 64.1 Ib/hr and 1,000 hours per year of distillate fuel
oil-firing at 351 Ib/hr. (Based on ISO conditions.)

Note: Each CT is allowed to operate up to 5,000 hours per year, which includes a
maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs
combined are allowed to operate a total of 13,560 hours per calendar year (i.e. an
average of 3,390 hours per year per CT with 1,000 hours per year while firing
distillate fuel onl)

11. Potential, Fugitive, and Actual Emissions Comment:

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION " POLLUTANT DETAIL INFORMATION
Section [2 ] of [4] Page [2 ] of [10]

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS

Complete if the pollutant ldentlfied in Subsectlon F1is or would be subject to a numerlcal
emissions limitation.

Allowable Emissions Allowable Emissions 1_ of 2__

1. Basis for Allowable Emissions Code: - 2. Future Effective Date of Allowable

RULE ' Emissions: ,
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
9 ppmvd @ 15% O, 64.1 Ib/hour ©~  128.2 tons/year

5. Method of Compliance:
24-hour block average

6. Allowable Emissions Comment (Description of Operating Method):
Natural Gas-Firing, 64.1 Ib/hr based on ISO conditions
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

Allowable Emissions Allowable Emissions 2_ of 2_

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
RULE ' Emissions: _

3. Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
42 ppmvd @ 15% O, : 351 Ib/hour ~  175.5 tons/year

5. Method of Compliance:
3-hour block average

6. Allowable Emissions Comment (Description of Operating Method):
Distillate Fuel Oil-Firing, 351 Ib/hr based on ISO conditions
Air Permit No. PSD-FL- 275(0490043 001-AC), 62-212. 400(BACT), F.A. C

Allowable Emissions Allowable Emissions ___ of ___

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Emissions:

3. Allowable Emissions and Units: 4, Equ1valent Allowable Emissions:

' Ib/hour tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Description of Operating Method):
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F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION —
POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

-(Optional for dhregulated emissions units.).

Potential, Estimated Fugitive, and Baseline & Projected Actual Emissions
Complete for each pollutant identified in Subsection E if applying for an air construction

_ permit or concurrent processing of an air construction permit and a revised or renewal
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permlt

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
3.  Potential Emissions: o | 4. Synthetically Limited?
. 71.4 Ib/hour 120.7 tons/year X Yes [ No
| 5. Range of Estimated Fugitive Emissions (as applicable): .
to tons/year '
6. Emission Factor: : 7. Emissions
| Method Code:
Reference: - : 0
8 a. Baseline Actual Emissions (if required): | 8.b. Baseline 24-month Period:
' tons/year From: ' To:
9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year | ] Syears [] 10 years

10. Calculation of Emissions:
Potential hourly emission rate of 71.4 lb/hr based on distillate fuel oil-firing at ISO
conditions. Potential annual emission rate of 120.7 tons per year based on 4,000 hours
per year of natural gas-firing at 42.5 lb/hr and 1,000 hours per year of distillate fuel .
- oil-firing at 71.4 Ib/hr. (Based on ISO conditions.)

Note: Each CT is allowed to operate up to 5,000 hours per year, which includes a
maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs
combined are allowed to operate a total of 13,560 hours per calendar year, i.e. an
average of 3,390 hours per year per CT wnth 1,000 hours per year while firing
distillate fuel oil.

11. Potential, Fugitive, and Actual Emissions Comment:
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Section [2 ] of [4] Page [4 ] of [10]

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS

Complete if the pollutant ldentlfied in Subsectlon F1 is or would be subject to a numerical
~ emissions limitation. -

Allowable Emissions Allowable Emissions 1_ of 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
RULE ' Emissions: /

3. Allowable Emissions and Units: _ ' 4. Equivalent Allowable Emissions:
12 ppmvd ' ' ol 42.5b/hour - 85.0 tons/year

5. Method of Comphance
EPA Method 10

6. Allowable Emissions Comment (Description of Operating Method)
Natural Gas-Firing, 42.5 1b/hr based on ISO conditions
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

: Allowable Emissions Allowable Emissions 2_ of 2_

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
RULE : Emissions:

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
20 ppmvd _ 71.4 Ib/hour ~  35.7 tons/year

5. Method of Compliance:
EPA Method 10

6. Allowable Emissions Comment (Description of Operating Method):
Distillate Fuel Oil-Firing, 71.4 Ib/hr based on ISO conditions -
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

Allowable Emissions Allowable Emissions __ of

| 1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
| Emissions:

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:

Ib/hour - tons/year

5. Method of Compliance: -

6. Allowable Emissions Comment (Description of Operating Method):

DEP Form No. 62-210. 900(1) Instructions
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" Section [2 ] of [4] Page [5 ] of [10]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION —
POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

(Optional for unregulated emissions units.)

Potentlal Estimated Fugitive, and Baseline & Projected Actual Emissions
Complete for each pollutant identified in Subsection E if applying for an air construction

_permit or concurrent processing of an air construction permit and a revised or renewal

Title V permit. Complete for each emissions-limited pollutant ldentlfied in Subsection E if -
applying for an air operation permit. -

1. Pollutant Emitted: . 2. Total Percent Efﬁciency of Control:

- VOC _ : ,

3. Potential Emissions: 4. Synthetically Limited?
' 16.2 lb/hour 13.7 tons/year Xl Yes [ No

5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year

6. Emission Factor: - o 7. Emissions
_ Method Code:
Reference: _ , o _ 0 .
8.a. Baseline Actual Emissions (if required): | 8.b. Baseline 24-month Period:
tons/year From: To:
9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year _ .[] 5years [] 10 years

10. Calculation of Emissions: :
Potential hourly emission rate of 16.2 Ib/hr based on dlstlllate fuel oil-firing at ISO
conditions. Potential annual emission rate of 13.7 tons per year based on 4,000 hours
per year of natural gas-firing at 2.8 lb/hr and 1,000 hours per year of distillate fuel
oil-firing at 16.2 Ib/hr. (Based on ISO conditions.) '

Note: Each CT is allowed to operate up to 5,000 hours per year, which includes a
maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs are
allowed to operate a total of 13,560 hours per calendar year (i.e. an average of 3,390
hours per year per CT with 1,000 hours per year while firing distillate fuel oil).

11, Potential, Fugitive, and Actual Emissions Comment:

DEP Form No. 62-210.900(1) - Instructions

" Effective: 2/2/06 45 : Y:\GDP-O?\PR'.I\VANDOLAH\!;'DEPAPPADOC——020907



. EMISSIONS UNIT INFORMATION . POLLUTANT DETAIL.INFO'RMATION
Section [2 | of [4 ] Page [6 ]| - of [10]

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS

Complete if the pollutant identified in Subsectlon F1 is or would be subject to a numerlcal
emissions limitation. ~

Allowable Emissions Allowable Emissions 1_ of 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable.
RULE ' - Emissions: _

3. Allowable Emissions and Units: ' 4. Equivalent A110w_able Emissio'ns':

"~ 1.4 ppmvd ' - ' © 2.8Ib/hour - . 5.6 tons/year

5. Method of Compliance:
Compliance with CO emission limit (A.27)

6. Allowable Emissions Comment (Description of Operating Method): -
Natural Gas-Firing, 2.8 Ib/hr based on ISO conditions
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

Allowable Emissions Allowable Emissions 2_ of 2_

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
RULE : Emissions: -

3. Allowable Emissions and Units: 14, Equivalent Allowable Em’issions:
7 ppmvw @ 15% O, o - 16.2 Ib/hour 8.1 tons/year

5. Method of Compliance:
Compllance with CO emission limit (A 27)

6. Allowable Emissions Comment (Description of Operating Method):
Distillate Fuel Oil-Firing, 16.2 Ib/hr based on ISO conditions
Air Permit No. PSD-FL- 275(0490043 -001-AC); 62-212.400(BACT); F.A. C

Allowable Emissions Allowable Emissions __ of ___

| 1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
A ' Emissions:
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
Ib/hour . - tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Description of Operating Method):
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F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

(Optional for unregulated emissions units.)

Potentlal Estimated Fugitive, and Baseline & Projected Actual Emissions
Complete for each pollutant identified in Subsection E if applying for an air construction

permit or concurrent processing of an air construction permit and a revised or renewal
~Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if -
applying for an air operation permit. :

1. Pollutant Emitted: | 2. Total Percent Efﬁciehcy of Control:
SO2 : _ _ '
3. -Potential Emissions: ' ' 4. Synthetically Limited?.
~ 98.7 Ib/hour 59.4 tons/year Xl Yes [ No
5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year :

6. Emission Factor: . : 7. Emissions

. Method Code:
_ Reference: _ . _ 0
8.a. Baseline Actual Emissions (if required): | 8.b. Baseline 24-month Period:
tons/year From: To:
9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year [1 Syears [] 10 years

10. Calculation of Emissions:
Potential hourly emission rate of 351 Ib/hr based on distillate fuel oil- firmg at ISO
conditions. Potential annual emission rate of 59.4 tons per year based on 4,000 hours
per year of natural gas-firing at S Ib/hr and 1,000 hours per year of distillate fuel oil-
firing at 98.7 Ib/hr. (Based on ISO conditions.) '

Note: Each CT is allowed to operate up to 5,000 hours per year, which includes a
maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs
combined are allowed to operate a total of 13,560 hours per calendar year, i.e. an
average of 3,390 hours per year per CT with 1,000 hours per year while firing
distillate fuel oil.

11. Potential, Fugitive, and Actual Emissions Comment:

DEP Form No. 62-210.900(1) - Instructions
-Effective: 2/2/06 47 . Y:\GDP—O_7\PRJ\VANDOLAH\FDEPAPP.DOC—020707



EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [2 ] of [4 ] Page [8 | of [10]

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS

Complete if the pollutant identified in Subsection F1 is or would be subject to a numerical
emissions limitation.

Allowable Emissions Allowable Emissions 1_of2__

1. Basis for Allowable Emissions Code 2. Future Effectlve Date of Allowable
RULE : ~ Emissions: A

3. Allowable Emissions and Units: 4. Equivalent Allowable EmissiOns:
1 grain per 100 standard cubic feet N/A Ib/hour - N/A tons/year

5. Method of Compliance:
Exclusive use of pipeline natural gas and natural gas suppller data (A.16 and A.25)

6. Allowable Emlsswns Comment (Description of Operating Method)
Natural Gas-Firing,
Air Permit No. PSD- FL-275(0490043 001-AC); 62-212.400(BACT); F. A C

Allowable Emissions Allowable Emissions2_ of 2_

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
RULE . Emissions: '

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
0.05 % sulfur by weight N/A lb/hour N/A tons/year

5. Method of Compliance:
Fuel analysis for sulfur content. Exclusive use of No. 2 or superior grade fuel oil and
fuel oil supplier data.

6. Allowable Emissions Comment (Description of Operating Method):
Distillate Fuel Oil-Firing,
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

Allowable Emissions Allowable Emissions __ of ___

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable

Emissions:
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
Ib/hour tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Description of Operating Method):
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [2]  of [4] Page [9 ] of [10]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

(Optional for unregulated emissions units.)

Potentlal, Estimated Fugitive, and Baseline & Projected Actual Emissions
Complete for each pollutant identified in Subsection E if applying for an air construction
permit or concurrent processing of an air construction permit and a revised or renewal
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permit.

1. Pollutant Emitted: - 2. Total Percent Efﬁciehcy of Control:
- PM/PM10
3. Potential Emissions: o ' 4. Synthetically Limited?
' 17 Ib/hour 28.5 tons/year X Yes [ No
5. Range of Estimated Fugitive Emlssmns (as applicable):
' to tons/year

6 Emlssmn Factor: ' : 7. Emissions
Method Code:
Reference: - _ _ _ 0 .
8.a. Baseline Actual Emissions (if required): | 8.b. Baseline 24-month Period:
tons/year : From: To: _
9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year [J Syears [] 10 years

10. Calculation of Emissions: _ _
Potential hourly emission rate of 17 Ib/hr based on distillate fuel oil-firing. Potential
annual emission rate of 28.5 tons per year based on 4,000 hours per year of natural
gas-firing at 10 lb/hr and 1,000 hours per year of distillate fuel oil- firmg at 17 Ib/hr.

. (Based on ISO conditions.)

Note: Each CT is allowed to operate up to 5,000 hours per year, which includes a
maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs
combined are allowed to operate a total of 13,560 hours per calendar year (i.e. an
average of 3,390 hours per year per CT with 1,000 hours per year whlle firing
distillate fuel oil).

11. Potential, Fugitive, and Actual Emissions Comment:

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION-
Section [2 | of [4]

F2.

POLLUTANT DETAIL INFORMATION
Page [10] - of [10]

EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -

ALLOWABLE EMISSIONS _
Complete if the pollutant identified in Subsection F1 is or would be"subjec't' to a numerical

emissions limitation.

Allowable Emissions Allowable Emissions 1_ of 1_

1. Basis for Allowable Emlssmns Code
RULE

2. Future Effective Date of Allowable
~ Emissions:

3. Allowable Emissmns and Umts
10% opacity

4. Equivalent Allowable Emissions:
N/A lb/hour - N/A tons/year

5. Method of Compliance:
EPA Method 9

6. Allowable Emissmns Comment (Description of Operatmg Method)
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A. C

Allowable Emissions Allowable Emissions -

of

1. Basis for Allowable Emissions Code:

| 2. Future Effective Date of Allowable

v Emissions:
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
_ Ib/hour " tons/year
5. Method of Compliance:
6. Allowable Emissions Comment (Description of Operating Method):
Allowable Emissions Allowable Emissions _of _ _
| 1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable

Emis_sions:

3. Allowable Emissibns and Units:

4. Equivalent Allowable Emissions:
Ib/hour tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Dc—_ﬁscription of Operating Method):

DEP Form No. 62-210. 900(1) Instructions
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B EMISSIONS UNIT INFORMATION
~ Section. [2] of [4]

G. VISIBLE EMISSIONS INFORMATION :

Complete if this emissions unit is or would be subject to a umt—speclfic visible

: emlssmns limitation.

Visible Emnssnons Limitation: Visible Emissions Limitation1_of 2

1. Visible Emissions Subtype: 2. Basis for Allowable Opacity:
VE10 . X Rule - - [ Other
3. - Allowable Opacity: g _ ] :
"Normal Conditions: 10 % Exceptional Conditions: %
Maximum Period of Excess Opacity Allowed: min/hour

4.. Method of Compliance: EPA Method 9

| Rule 62-212.400, F.A.C.

6. Visible Emissions Comment:

Visible Emissions Limitation: Visible Emissions Limitation 2__of 2__

1. Visible Emissions Subtype: 2. Basis for Allowable Opacity:
VE99 X Rule [] Other

3. Allowable Opacity: _ -
Normal Conditions: % Exceptional Conditions: 99 %

Maximum Period of Excess Opacity Allowed: See comments ‘min/hour

4. Method of Compliance: EPA Method 9

Rule 62-210.700(1), F.A.C.

5. 'Visible Emissions Comment: VlSlble emissions can exceed 10% opacnty during periods
of startup, shutdown and malfunction provided best operational practices are used to
minimize emissions and excess emission can not exceed 2 hours in any 24-hour period.

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION
Section |2 | of [4]

. H. CONTINUOUS MONITOR INFORMATION
Complete lf this emissions unit is or would be subject to contmuous momtormg

Contmuous Monitoring System: Contlnuous Momtor 1_of2

1. Parameter Code: o 2. Pollutant(s):
- EM _ NOX .
| 3. CMS Requirement: | X Rule - [] Other

4. Monitor Information...
~Manufacturer: Spectrum

Model Number: 42C . ‘ Serial Nmnber: 42-CHL-_69811-364

5. Installation Date: 6. Performance Specification Test Date:
~ April 8,2002 April 8, 2002 '

7. Continuous Monitor Comment: Rule 40 CFR Part 75

Continuous Monitoring System: Continuous Monitor 2__of 2_

1. Parameter Code: _ - | 2. - Pollutant(s):
02 - . _ N/A
3. CMS Requirement: ' X Rule - [7] Other

4. Monitor Information...
Manufacturer: Servomex

Model Number: 1440D " Serial Number: 3118

5. Installation Date: . - | 6. Performance Specification Test Date:
April 8, 2002 April 8, 2002

7. Continuous Monitor Comment:

DEP Form No. 62-210.900(1) - Instructions
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- EMISSIONS UNIT INFORMATION
~ Section [2 ] of [4]

‘-  H. CONTINUOUS MONITOR INFORMATION (CONTINUED)
Complete if this emissions unit is or would be subject to continuous monitoring.

Continuous Monitoring System: Continuous Monitor - of

1. Parameter Code: 2. Pollutant(s):
3. CMS Requirement: . - [] Rule [] Other
4. Monitor Information... : ' :
- Manufacturer: .
- Model Number: S : ‘Serial Number: _
5. Installation Date: o 6. Performance Specification Test Date:

7. Continuous Monitor Comment:

‘ . Continuous Monitoring System: Continuous Monitor-; of
1. Parameter Code: | 2. Pollutant(s):
3. CMS Requirement: | | [] Rule [] Other
4. Monitor Information... '
Manufacturer: _ _
Model Number: Serial Number: ,
5. Installation Date: B 6. Performance Specification Test Date:

7. Continuous Monitor Comment:

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION
Section |2 ] of [4]

I. EMISSIONS UNIT ADDITIONAL INFORMATION

Additional Requirements for All Applications, Except as Otherwise Stated

1.

- X Attached, Document ID: _Attachment B [] Previously Submitted, Date

Process Flow Diagram (Required for all permit applications, except Title V air operation permit-
revision applications if this information was submitted to the department within the prev1ous five
years and would not be altered as a result of the revision being sought)

Fuel Analysis or Specification (Required for all permit applications, except Title V air

operation permit revision applications if this information was submitted to the department

within the previous five years and would not be altered as a result of the revision being sought)
[X] Attached, Document ID: Attachment H[ ] Previously Submitted, Date

Detailed Description of Control Equlpment (Required for all permit applica_tions, except .
Title V air operation permit revision applications if this information was submitted to the -
department within the previous five years and would not be altered as a result of the revision
being sought)

[X] Attached, Document ID: _Attachment I [] Previously Submitted, Date

Procedures for Startup and Shutdown (Required for all operation permit applications, except
Title V air operation permit revision applications if this information was submitted to the
department within the previous five years and would not be altered as a result of the revision being
sought) ,

[X] Attached, Document ID: Attachment J [] Prev1ously Submitted, Date

[ ] Not Applicable (construction application)

Operation and Maintenance Plan (Required for all permit applications, except Title V air
operation permit revision applications if this information was submitted to the department
within the previous five years and would not be altered as a result of the revision being sought)
X Attached, Document ID: _Attachment K[ ] Prev1ously Submitted, Date
[]Not Applicable

[CJNot Applicable .

Compliance Demonstration Reports/Records
[ ] Attached, Document ID:
Test Date(s)/Pollutant(s) Tested:

X Previously Submitted, Date: 07/21/2006
Test Date(s)/Pollutant(s) Tested: NOx, CO, and VE

[] To be Submitted, Date (if known):
Test Date(s)/Pollutant(s) Tested:

Note: For FESOP applications, all required compliance demonstration records/reports must be submitted at
the time of application. For Title V air operation permit applications, all required compliance demonstration
reports/records must be submitted at the time of application, or a compliance plan must be submitted at the
time of application.

Other Information Required by Rule or Statute.
[]Attached, Document ID: [ ] Not Applicable

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATIONFV
Section [2] of [4]

. Additional Requirements for Air Construction Permit Applications N/A

1. Control Technology Review and Analysis (Rules 62-212.400(1 0) and 62-212. 500(7)
F.A.C.; 40 CFR 63.43(d) and (e)) -
[] Attached, Document ID: [ ]Not Applicable

2. Good Engineering Practice Stack Height Analysis (Rule 62-212.400(4)(d), F.A.C., and
Rule 62-212.500(4)(f), F.A.C.)
[] Attached, Document ID: [ ] Not Applicable

3. Description of Stack Sampling Facilities (Required for proposed new stack sampling
facilities only)
[] Attached, Document ID: [ ]Not Applicable

Additional Requirements for Title V Air Operation Permit Applications

1. ldentification of Applicable Requirements
X Attached, Document ID: _Attachment E

2. Compliance Assurance Monitoring

[] Attached, Document ID: [X] Not Applicable
3. Alternative Methods of Operation
[] Attached, Document ID: [X] Not Applicable

4. Alternative Modes of Operation (Emissions Trading)
. [] Attached, Document ID: IX] Not Applicable

5. Acid Rain Part Application
[] Certificate of Representation (EPA Form No. 7610-1)
[] Copy Attached, Document ID:_
XlAcid Rain Part (Form No. 62-210. 900(1)(a)) '
X Attached, Document ID: Attachment M [] Previously Submitted, Date:
] Repowering Extension Plan (Form No. 62-210.900(1)(a)1.)

[] Attached, Document ID: [] Previously Submitted, Date:
[ ] New Unit Exemption (Form No. 62-210.900(1)(a)2.)

[ ] Attached, Document ID: (] Previously Submitted, Date:
[] Retired Unit Exemption (Form No. 62-210.900(1)(a)3.) '

(] Attached, Document ID: [] Previously Submitted, Date:
[ ] Phase Il NOx Compliance Plan (Form No. 62-210.900(1)(a)4.)

[] Attached, Document ID: (] Previously Submitted, Date:
[]Phase II NOx Averaging Plan (Form No. 62-210.900(1)(a)5.) .

[] Attached, Document ID: [] Previously Submitted, Date:
[ ] Not Applicable '
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Additional Requirements Comment
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EMISSIONS UNIT INFORMATION
Section [3] of [4]

A. GENERAL EMISSIONS UNIT INFORMATION

" Title V Air Operation Permit Emissions Unit Classification

1. Regulated or Unregulated Emissions Unit? (Check one, if applying for an initial, revised or
renewal Title V air operation permit. Skip this item if applying for an air construction
permit or FESOP only.) : :

X The emissions unit addressed in this Emissions Unit Information Section is a regulated
emissions unit.
- [] The emissions unit addressed in this Emissions Unit Information Sectlon 1s an
. unregulated emissions unit.

Emissions Unit Description and Status

1. Type of Emissions Unit Addressed in this Section: (Check one)
- [X] This Emissions Unit Information Section addresses, as a single emissions unit, a smgle
process or production unit, or activity, which produces one or more air pollutants and
“which has at least one definable emission point (stack or vent). :
] This Emissions Unit Information Section addresses, as a single emissions unit, a group of
process or production units and activities which has at least one definable emission point
- (stack or vent) but may also produce fugitive emissions.

[] This Emissions Unit Information Section addresses, as a single emissions unit, one or
more process or production units and activities which produce fugitive emissions only.

2. Description of Emissions Unit Addressed in this Section:
One nominal 170 megawatt dual fuel gas s1mple cycle combustion turbme-electncal
generator

3. Emissions Unit Identification Number: 003

4. Emissions |5. Commence . | 6. Initial 7. Emissions Unit | 8. Acid Rain Unit?
Unit Status Construction Startup Major Group | X Yes
Code: Date: Date: SIC Code: ] No
A . N/A 4/2002 | 49 '
9. Package Unit:
Manufacturer: General Electric ‘Model Number: PG7241FA

10. Generator Nameplate Rating: 170 (nominal) MW

11. Emissions Unit Comment:

DEP Form No. 62-210.900(1) - Instructions A 7
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EMISSIONS UNIT INFORMATION
Section [3] of [4]

Emissions Unit Control Equipment

1. Control Equipment/Method(s) Description:
Dry Low NOx Burners — Natural Gas Firin_g

Water Injection — Distillate Fuel Oil Firihg

2. Control Device or Method Code(s): 025, 028

DEP Form No. 62-210.900(1) - Instructions _
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EMISSIONS UNIT INFORMATION
Section [3 ] of [4]

B. EMISSIONS UNIT CAPACITY INFORMATION. ,
(O,ptional for unregulated emissions units.)

Emissions Unit Operatinganécity and Schedule

1. Maximum Process or Throughput Rate:

2. Maximum Production Rate: N
3. Maximum Heat Input Rate: 1,969.0 million Btu/hr
4. Maximum Incineration Rate: pounds/hr

tons/day
5. Requested Maximum Operating Schedule: : ~
: ' ' 24 hours/day 7 days/week
52 weeks/year _ 5,000 hours/year

Te. Operating Capacity/Schedule Comrrient: _
Maximum heat input of 1,969.0 MMBtu/hr based on higher heating value (HHYV),
distillate oil firing at 100% load and 32°F ambient temperature.

5,000 hr/yr maximum per turbine. 3,390 hr/yr average p’ef turbine.

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION
Section [3]. of [4]

C. EMISSION POINT (STACK/VENT) INFORMATIO.N
(Optional for unregulated emissions units.)

Emission Point Description and Type

1. Identification of Point on Plot Planor - | 2. Emission Point Type Code:
Flow Diagram: GT301 1 '
3. Descriptions of Emission Points Compnsmg tlns Emlsswns Umt for VE Trackmg

N/A

4. 1D Numbers or Descriptions of Emission Units with this Emission Point in Common:

N/A

5. Discharge Type Code: 6. Stack Height: 7. Exit_Diaméte;: |
A\ 75 feet . _ 22 feet

8. Exit Temperature: - 9. Actual Volumetric Flow Rate: 10. Water Vapor:

‘ LII3°F 2,646,000 acfin | 8.6 % (vol.)
' 11. Maximum Dry Standard Flow Rate: o120 Nonstack Emission Point Height:

798,000 dscfm : - feet

13. Emission Point UTM Coordinates... "| 14. Emission Point Latltude/Longltude
Zone: 17~ East(km): 408.75 Latitude (DD/MM/SS)-

-North (km): 3044.5 Longitude (DD/MM/SS).

15. Emission Point Comment:
Stack parameters are based on natural gas-firmg at 100% load and 59°F ambient
temperature. :

DEP Form No. 62 210. 900(1) Instructlons -
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~ EMISSIONS UNIT INFORMATION
Section [3] of [4]

_ D. SEGMENT (PROCESS/FUEL) INFORMATION .
Segment Description and Rate: Segment 1_of 2_

1. Segment Description (Process/Fuel Type):

Pipeline Natural Gas
2. Source Classification Code (SCC): 3. SCC Units:
20100201 ~ Million Cubic Feet
4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
1.796 8,666.7 Factor:
7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:
' ' : 930 ' '

10. Segment Comment: :
Maximum Annual rate based on 5,000 hours per year.
930 MM Btu/MMcf based on lower heating value (LHV).
Maximum hourly rate = (1,670.0 MMBtu/hr) / (930 MMBtu/MMcf) = 1 796 MMcf/hr (Based on 32°F)
Maximum annual rate = ([1,612.0 MMBtu/hr] / [930 MMBtu/MMcf]) x (5,000 hr/yr) = 8,666.7
MMecf/yr

Segment Description and Rate: Segment 2_of 2_

1. Segment Description (Process/F uel Type):

Distillate Fuel Oil

2. Source Classification Code (SCC): 3. SCC Units:
20100101 1,000 Gallons v

4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
144 . 14,000 (average) Factor:

7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:
0.05 : : - 129

10. Segment Comment:
" Maximum hourly rate = (1,858. 0 MMBtu/hr) / (129 MMBtu/Kgal) = 14.4 Kgal/hr (Based on 32°F)
Maximum annual rate = ([1,806 MMBtu/hr] / [129 MMBtu/Kgal]) x (1,000 hr/yr) = 14,000 Kgal/yr
(Average per turbine, based on S9°F at 4,000 hr/yr total for all four turbines)
129 MMBtu/Kgal based on lower heating value (LHYV).
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EMISSIONS UNIT INFORMATION
Section [3] ‘of [4]

E. EMISSIONS UNIT POLLUTANTS

~ List of Pollutants Emitted by Emissions Unit
1. Pollutant Emitted | 2. Primary Control 3. Secondary Control | 4. Pollutant

Device Code : Device Code . Régulatory Code
'NOX 025,028 - | EL
CO o : : .| EL
YyOoC ' ' - ' | EL
S02 : o o EL
PM ' ' ~ EL-

PM10 ' | EL
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [3 ] of [4] Page |1 ] of [10]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

(Optional for unregulated emissions units.)

Potential, Estimated Fugitive, and Baseline & Projected Actual Emissions
Complete for each pollutant identified in Subsection E if applying for an air construction

permit or concurrent processing of an air construction permit and a revised or renewal -
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permit.

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
NOX » .
3. Potential Emissions: | 4. Synthetically Limited?
- 351 Ib/hour 303.7 tons/year X Yes [ No

5. Range of Estimated Fugitive Emissions (as apphcable)
to tons/year

6 Emlssmn Factor: » : 7. Emissions
} ' Method Code:
Reference: . , : : 0
8.a. Baseline Actual Emissions (if required): | 8.b. Baseline 24-month Period:
' tons/year From: To:
9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year , ] Syears [] 10 years

10. Calculation of Emissions:
Potential hourly emission rate of 351 Ib/hr based on distillate fuel oil-firing at ISO
conditions. Potential annual emission rate of 303.7 tons per year based on 4,000 hours
per year of natural gas-firing at 64.1 Ib/hr and 1,000 hours per year of distillate fuel
- oil-firing at 351 1b/hr. (Based on ISO condltlons) ’

Note: Each CT is allowed to operate up to 5,000 hours per year, which includes a -
maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs
combined are allowed to operate a total of 13,560 hours per calendar year (i.e. an
average of 3,390 hours per year per CT w1th 1,000 hours per year while firing
distillate fuel onl) .

11. Potential, Fugitive, and Actual Emissions Comment:
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EMISSIONS UNIT INFORMATION  POLLUTANT DETAIL. INFORMATION
Section [3 | of [4] Page [2 ] of [10]

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS

Complete if the pollutant identified in Subsectlon F1 is or would be subject to a numerlcal
emissions limitation. - :

Allowable Emissions Allowable Emissions 1_ of 2

1. Basis for Allowable Emissions Code: . 2. Future Effective Date of Allowable
RULE. ’ * Emissions:

3. Allowable Emissions and Units: o 4. Equivalent Allowable Emissions:
9 ppmvd @ 15% O ' 64.1 Ib/hour - . 128.2 tons/year

5. Method of Compliance:
24-hour block average

6. Allowable Emissions Comment (Description of Operating Method):
Natural Gas-Firing, 64.1 Ib/hr based on ISO conditions
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

Allowable Emissions Allowable Emissions 2_ of 2_

1. Basis for Allowable Emissions Code: | 2. Future Effective Date of Allowable
RULE . Emissions: _

3. Allowable Emissions and Units: : 4. Equivalent Allowable Emissions:
42 ppmvd @ 15% O, 351 Ib/hour 175.5 tons/year

5. Method of Compliance:
3-hour block average

6. Allowable Emissions Comment (Description of Operating Method):
Distillate Fuel Oil-Firing, 351 Ib/hr based on ISO conditions »
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

Allowable Emissions Allowable Emissions __ of

1. Basis for Allowable Emissions Code: | 2. Future Effectlve Date of Allowable

Emissions:
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
Ib/hour - tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Description of Operating Method):
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- EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION

Section [3]  of [4] . Page [3 ] of [10]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

(Optional for unregulated emissions units.)

Potentlal, Estimated Fugitive, and Baseline & Projected Actual Emissions
Complete for each pollutant identified in Subsection E if applying for an air constructlon

permit or concurrent processing of an air construction permit and a revised or renewal

‘Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
" applying for an air operation permit.

1. Pollutant Emitted: -~ | 2. Total Percent Efficiency of Control:

. COo . _ | |
3. - Potential Emissions: ' 4. Synthetically Limited?
: 71.4 1b/hour 120.7 tons/year DX Yes [] No

5. Range of Estimated Fugitive Emlssmns (as applicable):
to tons/year -

6. Emission Factor: ~ _ 7. Emissions
: Method Code:
' Reference: - - _ 0
8.a. Baseline Actual Emissions (if required): | 8.b. Baseline 24-month Period:
‘tons/year From: To:
9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year [ 5years [] 10 years

10. Calculation of Emissions:

Potential hourly emission rate of 71.4 Ib/hr based on distillate fuel oil-firing at ISO
conditions. Potential annual emission rate of 120.7 tons per year based on 4,000 hours
per year of natural gas-firing at 42.5 1b/hr and 1,000 hours per year of distillate fuel
oil-firing at 71.4 Ib/hr. (Based on ISO conditions.)

Note: Each CT is allowed to operate up to 5,000 hours per year, which includes a -
maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs
combined are allowed to operate a total of 13,560 hours per calendar year (i.e. an
average of 3,390 hours per year per CT with 1,000 hours per year while firing
distillate fuel oil).

11. Potential, Fugitive, and Actual Emissions Comment:
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EMISSIONS UNIT INFORMATION - POLLUTANT DETAIL INFORMATION
Section [3 ] of [4] Page [4 ] of [10]

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS

Complete if the pollutant identified in Subsectlon F1 is or would be sub]ect to a numerlcal
emissions limitation. :

Allowable Emissions Allowable Emissions 1_ of 2

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
RULE ' ~ Emissions: _
| 3. Allowable Emissions and Units: ' 4. Equivalent Allowable Emissions:
12 ppmvd ' 42.51b/hour - . 85.0 tons/year

5. Method of Compliance:
EPA Method 10

6. Allowable Emlsswns Comment (Description of Operating Method):
Natural Gas-Firing, 42.5 Ib/hr based on ISO conditions
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

Allowable Emissions Allowable Emissions 2_of 2_

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
RULE : Emissions:

3. Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
20 ppmvd _ 71.4 Ib/hour  35.7 tons/year

5. Method of Compliance:
EPA Method 10

6. Allowable Emissions Comment (Description of Operating Method):
Distillate Fuel Oil-Firing, 71.4 Ib/hr based on ISO conditions -
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

Allowable Emissions Allowable Emissi(_)ns' _of

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable

Emissions:
3. Allowable Emissions and Units: ' 4. Equivalent Allowable Emissions:
‘ Ib/hour - - tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Description of Operating Method):
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- EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [3 ] of [4] Page [5 ] of [10]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION - - -
POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

(Optional for unregulated emissions units.)

Potential, Estimated Fugitive, and Baseline & Projected Actual Emissions
Complete for each pollutant identified in Subsection E if applying for an air construction

_permit or concurrent processing of an air construction permit and a revised or renewal
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permit.

1. Pollutant Emitted: ' 2. Total Percent Efficiency of Control:
- vocC | |
3. Potential Emissions: ’ 4. Synthetically Limited?
' 16.2 1b/hour 13.7 tons/year X Yes [ No

5. Range of Estimated Fugitive Emlssmns (as applicable):
to tons/year .

6. Emission Factor: ' : 7. Emissions

_ Method Code:

Reference: - , . 0

8.a. Baseline Actual Emissions (if required): | 8.b. Baseline 24-month Period:

' ~ tons/year From: To:

9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:

tons/year [] Syears [] 10 years

10. Calculation of Emissions: o
Potential hourly emission rate of 16.2 Ib/hr based on distillate fuel oil-firing at ISO
conditions. Potential annual emission rate of 13.7 tons per year based on 4,000 hours
per year of natural gas-firing at 2.8 Ib/hr and 1,000 hours per year of distillate fuel
oil-firing at 16.2 Ib/hr. (Based on ISO conditions.)

Note: Each CT is allowed to operate up to 5,000 hours per year, which includes a
maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs
combined are allowed to operate a total of 13,560 hours per calendar year (i.e. an
average of 3,390 hours per year per CT with 1 ,000 hours per year while firing
distillate fuel oil).

11. Potential, Fugitive, and Actual Emissions Comment:

DEP Form No. 62-210.900(1) - Instructions _
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EMISSIONS UNIT INFORMATION " POLLUTANT DETAIL INFORMATION
Section [3 | of [4] Page [6 ]  of [10]

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION - |
ALLOWABLE EMISSIONS

Complete if the pollutant identified in Subsection F1 is or would be subject to a numerical
emissions limitation.

Allowable Emissions Allowable Emissions 1_ of 2

1. Basis for Allowable Emissions Code: 2. Future Effectlve Date of Allowable
RULE ’ " Emissions:

3. Allowable Emissions and Units: _ ‘ 4. Equivalent All'owable Emissions:
1.4 ppmvd 2.8 Ib/hour - -5.6 tons/year

5. Method of Compliance:
Compliance with CO emission limit (A. 27)

6. Allowable Emlssmns Comment (Description of Operatmg Method)
Natural Gas-ang, 2.8 Ib/hr based on ISO conditions
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

Allowable Emissions Allowable Emissions2_ of 2_

1. Basis for Allowable Emissions Code: - - = | 2. Future Effective Date of Allowable
RULE _ Emissions: _

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
7 ppmvw @ 15% O, 16.2 Ib/hour - 8.1 tons/year

5. Method of Compliance:
Compliance with CO emission limit (A.27)

6. Allowable Emissions Comment (Description of Operating Method):
Distillate Fuel Oil-Firing, 16.2 Ib/hr based on ISO conditions -
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

Allowable Emissions Allowable Emissions __ of

| 1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Emissions:
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
Ib/hour tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Description of Operating Method):

DEP Form No. 62-210.900(1) - Instructions _
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EMISSIONS UNIT INFORMATION. POLLUTANT DETAIL INFORMATION _
Section [3 ] of [4] : Page [7 ] of [10]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFO_RMATION -
POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

-(Optional for unregulated emissions units.)

Potentlal, Estimated Fugitive, and Baseline & Projected Actual Emissions _
Complete for each pollutant identified in Subsection E if applying for an air construction

_ permit or concurrent processing of an air construction permit and a revised or renewal
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permlt

1. Pollutant Emitted: . ' 2. Total Percent Efficiency of Control:
- S02 - :
3. Potential Emissions: 4. Synthetically Limited? .
" 98.7 1b/hour ~ 59.4 tons/year X Yes [ No

5. ‘Range of Estimated Fugitive Emissions (as applicable):
1 . to tons/year .

6. Emis_sion Factor: _ 7. Emissions
' _ _ Method Code:
. Reference: - . 0 '
- | 8.a. Baseline Actual Emissions (if required): | 8.b. Baseline 24-month Period:
tons/year : From: . To:
9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year . |:| Syears [] 10 years

| 10. Calculation of Emissions:

Potential hourly emission rate of 351 Ib/hr based on distillate fuel oil-firing at ISO
conditions. Potential annual emission rate of 59.4 tons per year based on 4,000 hours
per year of natural gas-firing at 5 lb/hr and 1,000 hours per year of distillate fuel Oll-
firing at 98.7 Ib/hr. (Based on ISO conditions.)

Note: Each CT is allowed to operate up to 5,000 hours per year, which includes a
maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs
combined are allowed to operate a total of 13,560 hours per calendar year, i.e. an
average of 3,390 hours per year per CT w1th 1,000 hours per year while firing .
distillate fuel oil.

11. Potential, Fugitive, and Actual Emissions Comment:

DEP Form No. 62-210.900(1) - Instructions _
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EMISSIONS UNIT INFORMATION
Section [3 ] of [4]

F2.

POLLUTANT DETAIL INFORMATION

Page [8 | of [_"10]_

EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -

ALLOWABLE EMISSIONS

Complete if the pollutant identified in Subsectlon Flis or would be subject to a numerical

emissions limitation.

Allowable Emissions Allowable Emissions 1_ of 2

1. Basis for Allowable Emissions Code:
RULE ‘

2. Future Eﬂ'ectlve Date of Allowable
~ Emissions:

3. Allowable Emissions and Units: ‘
1 grain per 100 standard cubic feet

4. Equivalent Allowable Emissions;
N/A lb/hour N/A tons/year

5. Method of Compliance:

Exclusive use of pipeline natural gas and natural gas supplier data (A.16 and A.25)

6. Allowable Emissions Comment (Description of Operating Method):

Natural Gas-Flrmg,

Air Permit No. PSD- FL-275(0490043 001-AC); 62-212. 400(BACT); F. A C

Allowable Emissions Allowable Emissions 2_of 2_

1. Basis for Allowable Emissions Code: -
RULE

2. Future Effective Date of Allowable
Emissions:

3. Allowable Emissions and Units:
0.05 % sulfur by weight

4. Equivalent Allowable Emissions:
N/A Ib/hour N/A tons/year

5. Method of Compliance:

Fuel analysis for sulfur content. Exclusive use of No. 2 or superior grade fuel oil and

fuel oil supplier data.

6. Allowable Emissions Comment (Description of Operating Method):

Distillate Fuel Oil-Firing,

Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

Allowable Emissions Allowable Emissions __

of

| 1. Basis for Allowable Emissions Code:

2. Future Effective Date of Allowable
Emissions:

3. Allowable Emissions and Units:

4. Equivalent Allowable Emissions:
1b/hour tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Description of Operating Method):

DEP Form No. 62-210. 900(1) Instructions
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- EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
- Section [3 ] of [4] Page [9 ] of [10] '

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

(Optional for unregulated emissions units.)

Potentlal, Estimated Fugitive, and Baseline & Projected Actual Emissions
Complete for each pollutant identified in Subsection E if applying for an air construction

~permit or concurrent processing of an air construction permit and a revised or renewal
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if -
applying for an air operation permit. '

1. Pollutant Emitted: 2. Total Percent Efﬁci_ency of Control:
- PM/PM10

3.~ -Potential Emissions: ' | ' 4. Synthetically Limited?
' 17 Ib/hour _ 28.5 tons/year X Yes [ No

5. Range of Estimated Fugitive Emissions (as applicable):

to tons/year

6. Emission Factor: - 7. Emissions
' ‘Method Code:
_ Reference: - _ 0
8.a. Baseline Actual Emissions (if required): | 8.b. Baseline 24-month Period:
tons/year From: To:
9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year - | [[J Syears [] 10 years

10. Calculation of Emissions:
Potential hourly emission rate of 17 Ib/hr based on distillate fuel oil-firing. Potential
annual emission rate of 28.5 tons per year based on 4,000 hours per year of natural
gas-firing at 10 1b/hr and 1,000 hours per year of distillate fuel oil-firing at 17 lb/hr
. (Based on ISO conditions.)

Note: Each CT is allowed to operate up to 5,000 hours per year, which includes a-
maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs
combined are allowed to operate a total of 13,560 hours per calendar year (i.e. an
average of 3,390 hours per year per CT with 1 000 hours per year while firing
distillate fuel oil).

11. Potential, Fugitive, and Actual Emissions Comment:

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION
Section [3 ] of [4 ]

POLLUTANT DETAIL INFORMATION
Page [10] of [10]

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS
Complete if the pollutant identified in Subsection F1 is or would be subject to a numerlcal

emissions limitation.

Allowable Emissions Allowable Emissions 1_ of 1_

1. Basis for Allowable Emissions Code: .
RULE '

2. Future Effective Date of Allowable
Emissions: :

3. Allowable Emissions and Units: '
10% opacity '

4. Equivalent Allowable Emissions:
- N/Albhour - . N/A tons/year

5. Method of Compliance:
EPA Method 9

6. Allowable Emissions Comment (Description of Operating Method):
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212. 400(BACT), F. A. C

Allowable Emissions Allowable Emissions__ of __
1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Emissions: .
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
Ib/hour " tons/year
5. Method of Compliance:
6. Allowable Emissions Comment (Description of Operating Method):
Allowable Emissions Allowable Emissions __ of ___ o _
| 1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Emissions:

3. Allowable Emissions and Units:

4. Equivalent Allowable Emissions:
Ib/hour tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Description of Operating Method):

DEP Form No. 62-210. 900(1) Instructions
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- EMISSIONS UNIT INFORMATION

Section |3 ] of 4]

G. VISIBLE EMISSIONS INFORMATION

Complete if this emissions unit is or would be subject to a umt—speclfic visible

emnssnons limitation.

Visible Emissions Limitation: Visible Emissions Limitation 1_of 2__

1. Visible Emissions Subtype _ | 2. Basis for Allowable Opacity:
- VE10 | X Rule [ Other
'| 3. Allowable Opacity: '
Normal Conditions: 10 % Exceptional Conditions: %
Maximum Period of Excess Opacity Allowed: min/hour

4. Method of Compliance: EPA Method 9

| Rule 62-212.400, F.A.C.

7. Visible Emissions Comment:

Visible Emissions Limitation: Visible Emissions Limitation2__of 2__

1. Visible Emissions Subtype: | 2. Basis for Allowable Opacity:
VE99 - X Rule [] Other

3. Allowable Opacity: » , -
Normal Conditions: %  Exceptional Conditions: 99 %

Maximum Period of Excess Opacity Allowed: See comments - min/hour

4. Method of Compliance: EPA Method 9

5. Visible Emissions Comment: Visible emissions can exceed 10% opacity during periods
of startup, shutdown and malfunction provided best operational practices are used to
minimize emissions and excess emission can not exceed 2 hours in any 24-hour period.
Rule 62-210.700(1), F.A.C.

DEP Form No. 62-210.900(1) - Instructions .~ - - -
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EMISSIONS UNIT INFORMATION
Section [3 ] of [4]

H. CONTINUOUS MONITOR INFORMATION
Complete if this emissions unit is or would be subject to continuous monito‘ripg.'

Continuous Monitoring System: Continuous Monitor 1. of2__

1. Parameter Code: — 2. Pollutant(s):
EM ) NOX _
3. CMS Requirement: | _ X Rule [] Other -

4. Monitor Information...
" Manufacturer: Spectrum

Model Number; 42C | Serial Numbér"42-CHL 69810-364_ _

5. Installation Date: : 6. Performance Specification Test Date
April 8, 2002 . April 8,2002 ’

7.. Continuous Monitor Comment: Rule 40 CFR Part 75

Continuous Monitoring System: Continuous Monitor2_- of 2_

1. Parameter Code: .| 2. Pollutant(s):
02 ' o N/A
3. CMS Requirement: X Rule [] Other

4. Monitor Information...
Manufacturer: Servomex.

Model Number: 1440D _ ~ Serial Number: 3119 | |

5. Installation Date: 6. Performance Specification Test Date:
April 8, 2002 April 8,2002

‘| 7. Continuous Monitor Comment:

DEP Form No. 62-210.900( 1) Instructions _
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EMISSIONS .UNIT INFORMATION
Section [3] of [4]

‘ H. CONTINUOUS MONITOR INFORMATION (CONTINUED)
Complete if this emissions unit is or would be subject to continuous monitoring.

Continuous Monitoring System: Continuous Monitor ___ of ___

1. Parameter Code: 2. Pollutant(s):
|3 CMS Requirement: -  [ORule |:| Other .
4. Monitor Information... ' '
' . Manufacturer: _
- Model Number: : ' Serial Number: o
5. Installation Date: v 6. Performance Specification Test Date:

7. Continuous Monitor Comment:

‘ Continuous Monitoring System: Continuous Monitor ___ of ___
1. Parameter Code: ' | 2. Pollutant(s):
3. CMS Requirement: : ] Rule [C] Other
4. Monitor Information...
Manufacturer: '
Model Number: : Serial Number: _
5. Installation Date: 6. Performance Specification Test Date:

7.. Continuous Monitor Comment: -

DEP Form No. 62-210.900(1.) - Instructions ,
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EMISSIONS UNIT INFORMATION
Section [3] of 4]

1. EMISSIONS UNIT ADDITIONAL INFORMATION

Additional Requirements for All Applications, Except as Otherwise Stated

1.

Process Flow Diagram (Required for all permit applications, except Title V air-operation permit’
revision applications if this information was submitted to the department within the previous five
years and would not be altered as a result of the revision being sought)

[X] Attached, Document ID: _Attachment B [] Previously Submitted, Date

Fuel Analysis or Specification (Requlred for all permit appllcatlons, except Title V air
operation permit revision applications if this information was submitted to the department .
within the previous five years and would not be altered as a result of the revision being sought)

X Attached, Document ID: _Attachment H[ ] Previously Submitted, Date

Detailed Descrlptlon of Control Equipment (Required for all permit applications, except
Title V air operation permit revision applications if this information was submitted to the
department within the previous five years and would not be altered as a result of the revision
being sought) :

X Attached, Document ID: Attachment I [] Previously Submltted Date

Procedures for Startup and Shutdown (Required for all operation permit applications, except -
Title V air operation permit revision applications if this information was submitted to the
department within the prev1ous five years and would not be altered as a result of the revision being
sought)

X] Attached, Document ID: Attachment J [] Previously Submltted Date

[_]Not Applicable (construction application)

Operation and Maintenance Plan (Required for all permit applications, except Title V air

operation permit revision applications if this information was submitted to the department

within the previous five years and would not be altered as a result of the revision being sought)
[X] Attached, Document ID: Attachment K[ ] Prev1ously Submitted, Date ’

[ 1Not Applicable

Compliance Demonstration Reports/Records
[ ] Attached, Document ID:
Test Date(s)/Pollutant(s) Tested:

[X] Previously Submitted, Date: 07/21/2006
Test Date(s)/Pollutant(s) Tested: NOx, CO, and VE

[] To be Submitted, Date (if known):
Test Date(s)/Pollutant(s) Tested:

[]Not Applicable

Note: For FESOP applications, all required compliance demonstration records/reports must be submitted at
the time of application. For Title V air operation permit applications, all required compliance demonstration
reports/records must be submitted at the time of apphcatlon ora compllance plan must be submltted at the
time of application. :

Other Information Required by Rule or Statute
[] Attached, Document ID: []Not Applicable

DEP Form No. 62-210.900(1) - Instructions _
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EMISSIONS UNIT INFORMATION
Section [3 ] of [4]

‘ Additional Requirements for Air Construction Permit Applications N/A

1. Control Technology Review and Analysis (Rules 62-212.400(10) and 62-212.500(7),
F.A.C.; 40 CFR 63.43(d) and (¢))
[] Attached, Document ID: [JNot Appllcable

2. Good Engineering Practice Stack Height Analysis (Rule 62-212. 400(4)(d), F.A.C., and
~ Rule 62-212.500(4)(), F.A.C.)
[] Attached, Document ID: [ ]Not Applicable

3. Description of Stack Sampling Facilities (Required for proposed new stack sampling
facilities only) _
[] Attached, Document ID: [ ]Not Applicable

Additional Requirements for Title V Air Operation Permit Applications

1. Identification of Applicable Requirements
"~ [X] Attached, Document ID: _Attachment E

2. Compliance Assurance Monitoring

[] Attached, Document ID: X] Not Applicable
3. Alternative Methods of Operation V
] Attached, Document ID: [X] Not Applicable

4. Alternative Modes of Operation (Emissions Trading)
‘ [] Attached, Document ID: X] Not Applicable

5. Acid Rain Part Application
[] Certificate of Representation (EPA Form No. 7610-1)
[] Copy Attached, Document ID:
[X|Acid Rain Part (Form No. 62-210.900(1)(2))
[X] Attached, Document ID:_Attachment M [ ] Previously Submitted, Date:
[ ] Repowering Extension Plan (Form No. 62-210.900(1)(a)1.)

[J Attached, Document ID: [] Previously Submitted, Date
[JNew Unit Exemption (Form No. 62-210.900(1)(a)2.)

] Attached, Document ID: (] Previously Submitted, Date:
[ ] Retired Unit Exemption (Form No. 62-210.900(1)(a)3.)

[] Attached, Document ID: : [] Previously Submitted, Date:
[] Phase II NOx Compliance Plan (Form No. 62-210.900(1)(a)4.)

[[] Attached, Document ID: (] Previously Submitted, Date:
[ Phase I NOx Averaging Plan (Form No. 62-210.900(1)(a)5.)

[J Attached, Document ID: [] Previously Submitted, Date:_.
[ ] Not Applicable :

DEP Form No. 62-210.900(1) - Instructions
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_ EMISSIONS UNIT INFORMATION
Section [4] of [4]

A. GENERAL EMISSIONS UNIT INFORMATION

" Title V Air Operation Permit Emissions Unit Classification

1. Regulated or Unregulated Emissions Unit? (Check one, if applying for an initial, revised or
renewal Title V air operation permit. Skip this item if applymg for an air construction
- permit or FESOP only.)

[X] The emissions unit addressed in th1s Emissions Unit Informatlon Section is a regulated
. emissions unit. :
- [] The emissions unit addressed in this Emlsswns Unit Information Section is an
unregulated emissions unit.

Emlssmns Unit Descrlptlon and Statlis

1. - Type of Emissions Unit Addressed in this Sectlon (Check one)

[X] This Emissions Unit Information Section addresses, as a single emlss10ns unit, a s1ng1e
process or production unit, or activity, which produces one or more air pollutants and
which has at least one definable emission point (stack or vent).

[] This Emissions Unit Information Section addresses, as a single emissions unit, a group of
process or production units and activities which has at least one definable em1ss10n point
- (stack or vent) but may also produce fugitive emissions.

[] This Emissions Unit Information Section addresses, as a single emissions unit, one or
‘more process or production units and activities which produce fugitive emissions only.

2. Description of Emissions Unit Addressed in this Section:
One nominal 170 megawatt dual fuel gas simple cycle combustion turbme—electrlcal
generator

3. Emissions Unit Identification Number: 004

4. Emissions |5. Commence . | 6. Initial 7. Emissions Unit | 8. Acid Rain Unit?
Unit Status Construction Startup - Major Group X Yes
Code: Date: Date: SIC Code: [] No
A N/A 52002 | 49
9. Package Unit: ' _ '
Manufacturer: General Electric - Model Number: PG7241FA

10. Generator Nameplate Rating: 170 (nomlnal) MW

11. Emissions Unit Comment:

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION
Section [4 ] of [4]

Emissions Unit Control Equipment

1. Control Equipment/Method(s) Description:
Dry Low NOx Burneré — Natural Gas Firing

Water Injection — Distillate Fuel Oil Firing

2. Control Device or Method Code(s): 025, 028

DEP Form No. 62-210.900(1) - Instructions
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- EMISSIONS UNIT INFORMATION

Section [4] of [4]

B. EMISSIONS UNIT CAPACITY INFORMATION

(Optional for unregulated emissions units.)

Emissions Unit Operating Capacity and Séhedule

1. Maximum Process or Throughput Rate:
2. Maximum Production Rate: _ _
3. Maximum Heat Input Rate: 1,969.0 million Btu/hr
4. Maximum Incineration Rate: pounds/hr
' tons/day
5. Requested Maximum Operating Schedule: : _
24 hours/day 7 days/week
52 weeks/year - 5,000 hours/year
6. Operating Capacity/Schedule Comment: '

Maximum heat input of 1,969.0 MMBtu/hr based on higher heating value (HHV),
distillate oil firing at 100% load and 32°F ambient temperature.

5,000 hr/yr maximum per turbine. 3,390 hr/yr average pef turbine.

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION
Section [4 ] of [4]

C. EMISSION POINT (STACK/VENT) INFORMATION
(Optional for unregulated emissions units.)

Emission Point Description and Type

1. Identification of Point on Plot Plan or
Flow Diagram: GT401

2. Emission Point Type Code:
1

3. Descriptions of Emission Points Comprlslng this Emissions Unlt for VE Tracklng

N/A

4. 1D Numbers or Descriptions of Emission Units with this Emission Point in Common:

N/A .

5. Discharge Type Code: 6. Stack Height: 7. Exit Diameter:
\Y% 75 feet - 22 feet

8. Exit Temperature: 9. Actual Volumetric Flow Rate: 10. Water Vapor:
1,113 °F 2,646,000 acfm 8.6 % (vol.)

11. Maximum Dry Standard Flow Rate:
798,000 dscfm

12. Nonstack Emission Point Height:
 feet

13. Emission Point UTM Coordinates...
Zone: 17 East (km): 408.75

North (km): 3044.5

| 14. Emission Point Latitude/Longitude...

Latitude (DD/MM/SS)
Longitude (DD/MM/SS)

15. Emission Point Comment:

Stack parameters are based on natural gas-firlng at 100% load and 59°F ambient

temperature.

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION

Section [4] of [4]

D. SEGMENT (PROCESS/FUEL) INFORMATION

Segment Description and Rate: Segment 1_of2_

Pipeline Natural Gas

| 1. Segment Description (Process/Fuel Type):

2. Soﬁrce Classification Code
20100201

(SCC):

3. SCC Units;
- Million Cubic Feet

4. Max1mum Hourly Rate:
1.796

5. Maximum Annual Rate:
8,666.7

6. Estimated Annual Activity
Factor:

7. Maximum % Sulfur:

8. Maxi‘mum % Ash:

9. Million Btu per SCC Unit:
930 '

10. Segment Comment:
Maximum Annual rate based on

5,000 hours per year.

930 MMBtu/MMcf based on lower heating value (LHV). '
Maximum hourly rate = (1,670.0 MMBtu/hr) / (930 MMBtu/MMci) =1.796 MMcf/hr (Based on 32°F)
~ Maximum annual rate = ([1,612.0 MMBtu/hr] / [930 MMBtu/MMcf]) x (5 000 hr/yr) 8,666.7 MMcf/yr

(Based on 59°F and 5.000 hr/yr per turbine)

Segment Description and Rate: Segment 2_of 2_

1. Segment Description (Process/Fuel Type):

Distillate Fuel Oil

2. Source Classification Code
20100101

(SCC):

3. SCC Units:
1,000 Gallons

4. Maximum Hourly Rate:
14.4

5. Maximum Annual Rate:
14,000 (average)

6. Estimated Annual Activity
Factor:

7. Maximum % Sulfur:
0.05

8. Maximum % Ash:

9. Million Btu per SCC Unit:
129

10. Segment Comment:

Maximum hourly rate = (1,858.0 MMBtu/hr) / (129 MMBtu/Kgal) = 14.4 Kgal/hr (Based on 32°F)
Maximum annual rate = ([1,806 MMBtu/hr] / [129 MMBtu/Kgal)) x (1,000 hr/yr) = 14,000 Kgal/yr
(Average per turbine, based on S9°F at 4,000 hr/yr total for all four turbmes)

129 MMBtu/Kgal based on low

er heatmg value (LHYV).

DEP Form No. 62-210.900(1) -
Effective: 2/2/06
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EMISSIONS UNIT INFORMATION
Section [4] of [4]

~ E. EMISSIONS UNIT POLLUTANTS

~ List of Pollutants Emitted by Emissions Unit _ :
1. Pollutant Emitted | 2. Primary Control 3. Secondary Control ‘| 4. Pollutant

Device Code . Device Code Regulatory Code
- NOX - 025,028 : | EL
CO _ . - . EL
- YOC - _ ' .| EL
SO2 , ' | EL
PM : ' ' ' EL

PM10 . . ’ BB EL

DEP Form No. 62-210.900(1) - Instructions
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- EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
~ Section [4 ] of [4] Page [1 ] of [10]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

(Optional for unregulated emissions units.)

Potentlal Estimated Fugitive, and Baseline & Projected Actual Emissions
Complete for each pollutant identified i in Subsection E if applying for an air construction
permit or concurrent processing of an air construction permit and a revised or renewal

8 ‘Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if -

applying for an air operation permit.

1. Pollutant Emitted: 2. Total Percent Efﬁciency of Control: .
. NOX_ B |
3. ' Potential Emissions: I 4. Synthetically Limited?
- 351 Ib/hour 303.7 tons/year X Yes [ No

5. Range of Estimated Fugitive Emlssmns (as applicable):
to tons/year

6. Emission Factor: - ' = _ 7. Emissions
" Method Code:
, Reference: ’_ o 0
8.a. Baseline Actual Emissions (if required): | 8.b. Baseline 24-month Period:
~ tons/year From: To:
9.a. Projected Actual Emissions (if requlred) 9.b. Projected Monitoring Period:
tons/year [] Syears [] 10 years

10. Calculation of Emissions:
Potential hourly emission rate of 351 Ib/hr based on dlstlllate fuel oil-firing at ISO
conditions. Potential annual emission rate of 303.7 tons per year based on 4,000 hours
per year of natural gas-firing at 64.1 Ib/hr and 1,000 hours per year of distillate fuel
- oil-firing at 351 lb/hr. (Based on ISO conditions.)

Note: Each CT is allowed to operate up to 5,000 hours per year, which includes a
maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs
combined are allowed to operate a total of 13,560 hours per calendar year (i.e. an
average of 3,390 hours per year per CT with 1 000 hours per year while firing
distillate fuel oil).

11. Potential, Fugitive, and Actual Emissions Comment:

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION " POLLUTANT DETAIL INF ORMATION
Section [4 ] of [4 ] , Page [2 ] of [10]

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS

Complete if the pollutant identified in Subsectlon F1 is or would be subject to a numerlcal
emissions limitation. '

Allowsble Emissions Allowable Emissions 1_of 2__

1. Basis for Allowable Emissions Code: . 2. Future Effective Date of Allowable
RULE ' ~ Emissions: A

3. Allowable Emissions and Units: o ' 4, Equlvalent Allowable Emissions:
9 ppmvd @ 15% O; ~ 64.11b/hour - 128.2 tons/year

5. Method of Compliance:
24-hour block average

6. Allowable Emissions Comment (Description of Operating Method):
Natural Gas-Firing, 64.1 Ib/hr based on ISO conditions
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

Allowable Emissions Allowable Emissions 2_ of 2_

1. Basis for Allowable Emissions Code: 2. Future Effectlve Date of Allowable
RULE _ : Emissions: _

3. Allowable Emissions and Units: : 4. Equivalent Allowable Emissions:
42 ppmvd @ 15% O; _ - 351 lb/hour - 175.5 tons/year

5. Method of Compliance:
3-hour block average

6. Allowable Emissions Comment (Description of Operating Method):
Distillate Fuel Oil-Firing, 351 Ib/hr based on ISO conditions
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

Allowable Emissions Allowable Emi_ssions __of

| 1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
o Emissions:
3. Allowable Emissions and Units: ' 4. Equivalent Allowable Emissions:
Ib/hour . tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Description of Operating Method):

DEP Form No. 62- 210 900( 1) - Instructions
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
- Section [4 ] of [4] - Page [3 | of [10]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

(Optional for unregulated emissions units.)

Potential, Estimated Fugitive, and Baseline & Projected Actual Emissions

Complete for each pollutant identified in Subsection E if applying for an air construction
permit or concurrent processing of an air construction permit and a revised or renewal

~ Title V permit. Complete for each emissions-limited po]lutant identified in Subsection E if -
- _applying for an air operation permit. '

1. Pollutant Emitted: | 2. Total Percent Efﬁciency of Control:
- CO _
3. Potential Emissions: | 4. Synthetically Limited?
| 71.4 lb/hour 120.7 tons/year X Yes [ No
5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year
6. Emission Factor: = 7. Emissions
_ _ Method Code:
Reference: - . 0
8.a. Baseline Actual Emissions (if requlred) 8.b. Baseline 24-month Period:
tons/year From: To: .
9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year |- ] 5years [] 10 years

10. Calculation of Emissions:
Potential hourly emission rate of 71.4 Ib/hr based on distillate fuel oil-firing at ISO
conditions. Potential annual emission rate of 120.7 tons per year based on 4,000 hours
per year of natural gas-firing at 42.5 Ib/hr and 1,000 hours per year of distillate fuel _
oil-firing at 71.4 Ib/hr. (Based on ISO conditions.)

Note: Each CT is allowed to operate up to 5,000 hours per year, which includes a
maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs
combined are allowed to operate a total of 13,560 hours per calendar year (i.e. an
average of 3,390 hours per year per CT with 1 000 hours per year while firing
distillate fuel oil).

11, Potential, Fugitive, and Actual Emissions Comment:

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION " POLLUTANT DETAIL INFORMATION
Section [4 ] of [4] ‘Page [4 ] of [10]

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS

Complete if the pollutant ldentlfied in Subsectlon F1 is or would be subject to a numencal
emissions limitation.

Allowable Emissions Allowable Emissions 1_ of 2

1. Basis for Allowable Emissions Code: 2. Future Effectlve Date of Allowable

RULE ' ~ Emissions: L
3. Allowable Emissions and Units: ' 4. E_quwalent Allowable Emissions:
12 ppmvd ' 425 1b/hour -+ 85.0 tons/year

5. Method of Compha.nce
EPA Method 10

6. Allowable Emissions Comment (Description of Operating Method):
- Natural Gas-Firing, 42.5 lb/hr based on ISO conditions '
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

Allowable Emissions Allowable Emissions2_ of 2_

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
RULE , Emissions:

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
20 ppmvd 71.4 Ib/hour = 35.7 tons/year

5. Method of Compliance:
EPA Method 10

6. Allowable Emissions Comment (Description of Operating Method):
Distillate Fuel Oil-Firing, 71.4 Ib/hr based on ISO conditions
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.’

Allowable Emissions Allowable Emissions __of

1. Basis for Allowable Emissions Code: 2. Future Effective Date bf Allowable
» Emissions:
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
Ib/hour ~ tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Description of Operating Method):

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION

~ Section [4 ] of [4] Page |5 ] of [10]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION —
POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

(Optional for unregulated emissions units.)

Potential, Estimated Fugitive, and Baseline & Projected Actual Emissions
Complete for each pollutant identified in Subsection E if applying for an air construction

_ permit or concurrent processing of an air construction permit and a revised or renewal

Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permlt

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:

" voc | )
3. ' Potential Emissions: ' | ' 4. Synthetically Limited?
’ ' 16.2 Ib/hour . 13.7 tons/year |Z| Yes [] No

| 5. Range of Estimated Fugitive Emissions (as applicable):

to tons/year

6. Emission Factor: » ' 7. Emissions
' | ' _ ‘ Method Code:
Reference: _ ' 4 0
8.a. Baseline Actual Emissions (if required): | 8.b. Baseline 24-month Period:
tons/year From: To:
9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year ] 5years [] 10 years

10. Calculation of Emissions: _
Potential hourly emission rate of 16.2 Ib/hr based on distillate fuel oil-firing at ISO
conditions. Potential annual emission rate of 13.7 tons per year based on 4,000 hours
per year of natural gas-firing at 2.8 Ib/hr and 1,000 hours per year of distillate fuel

: 01] -firing at 16.2 Ib/hr. (Based on ISO conditions.)

Note: Each CT is allowed to operate up to 5,000 hours per year, which includes a
maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs
combined are allowed to operate a total of 13,560 hours per calendar year (i.e. an
average of 3,390 hours per year per CT with 1 000 hours per year while firing
distillate fuel oil).

11, Potential, Fugitive, and Actual Emissions Comment:

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION ‘ POLLUTANT DETAIL INFORMATION
Section [4 ] of 1[4 ] Page [6 ] of [10]

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION - |
ALLOWABLE EMISSIONS '

Complete if the pollutant identified in Subsectlon F1 is or would be subject to a numerlcal
~ emissions limitation.

Allowable Emissions Allowable Emissions 1_ of 2

1. Basis for Allowable Emissions Code: . 2. Future Effectlve Date of Allowable
RULE o Emissions: , _
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
- 1.4 ppmvd 2.81b/hour = 5.6 tons/year

5. Method of Compliance:
Compliance with CO emission limit (A.27)

6. Allowable Emissions Comment (Description of Operating Method):
Natural Gas-Firing, 2.8 Ib/hr based on ISO conditions '
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C.

Allowable Emissions Allowable Emissions2_ of 2_

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
RULE _ : Emissions: _

3. Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
7 ppmvw @ 15% O, o 16.2 Ib/hour 8.1 tons/year

5. Method of Compliance:
Compliance with CO emission limit (A.27)

6. Allowable Emissions Comment (Description of Operating Method):
Distillate Fuel Oil-Firing, 16.2 lb/hr based on ISO conditions
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A. C

Allowable Emissions Allowable Emissioné of __

‘| 1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Emissions:
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
Ib/hour ~ tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Description of Operating Method):

DEP Form No. 62-210.900(1) - Instructions
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- EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [4]  of [4] Page [7 | of [10]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

(Optional for unregulated emissions units.)

Potentlal Estimated Fugitive, and Baseline & Projected Actual Emissions

Complete for each pollutant identified in Subsection E if applying for an air construction
permit or concurrent processing of an air construction permit and a revised or renewal

" Title V permit. Complete for each emissions-limited pollutant identified in Subsectlon Eif
applying for an air operation permit.

1. Pollutant Emitted: 2. Total Percent Efﬁc1ency of Control:
- S02 : '
3. Potential Emissions: 4. ynthetically Limited?
- 98.7 Ib/hour " 59.4 tons/year Yes [ No
5." Range of Estimated Fugitive Em1ss1ons (as applicable):
to tons/year

6. Emissiou Factor: . 7. Emissions
- Method Code:
o Reference: ' 4 _ 0
8.a. Baseline Actual Emissions (if required): | 8.b. Baseline 24-month Period:
tons/year From: To:
9.a. PIOJGCted Actual Emissions (if requlred) 9.b. Projected Monitoring Period:
tons/year | _D 5years [] 101years

10. Calculation of Emissions:
Potential hourly emission rate of 351 lb/hr based on distillate fuel oil-firing at ISO
conditions. Potential annual emission rate of 59.4 tons per year based on 4,000 hours
per year of natural gas-firing at 5 Ib/hr and 1,000 hours per year of distillate fuel ml-
firing at 98.7 Ib/hr. (Based on ISO conditions.)

Note: Each CT is allowed to operate up to 5,000 hours per year, which includes a
maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs
combined are allowed to operate a total of 13,560 hours per calendar year (i.e. an
average of 3,390 hours per year per CT with 1,000 hours per year whlle firing
distillate fuel oil).

11. Potential, Fugitive, and Actual Emissions Comment:

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION '~ POLLUTANT DETAIL INFORMATION
Section [4 | of [4 ] Page [8 ] of [10]

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS

Complete if the pollutant identified in Subsection F1 is or would be subject to a numericai
emissions limitation.

Allowable Emissions Allowable Emissions 1_ of 2__

1. Basis for Allowable Emissions Code 2. Future Effectlve Date of Allowable

RULE - Emissions: o
3. Allowable Emissions and Units: - ' 4. Equivalent Allowable Emissio’ns:
1 grain per 100 standard cubic feet N/Alb/hour - N/A tons/year

5. Method of Compliance:
Exclusive use of pipeline natural gas and natural gas suppller data (A. 16 and A. 25)

6. Allowable Emissions Comment (Description of Operating Method)
Natural Gas-Firing,
Air Permit No. PSD-FL- 275(0490043 -001-AC); 62-212.400(BACT); F. A C.

Allowable Emissions Allowable Emissions 2 of 2_

1. Basis for Allowable Emissions Code: - 2. Future Effective Date of Allowable
. RULE Emissions:
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
0.05 % sulfur by weight N/Alb/hour ~ N/A tons/year

5. Method of Compliance:
Fuel analysis for sulfur content. Exclusive use of No. 2 or superior grade fuel oil and
fuel oil supplier data. .

6. Allowable Emissions Comment (Description of Operatlng Method):
Distillate Fuel Oil-Firing,
Air Permit No. PSD-FL- 275(0490043 001-AC); 62-212 400(BACT); F.A. C

Allowable Emissions Allowable Emissions __ of ___

11. Ba_sis for Allowable Emissions Code: 2. Future Effective Date of Alldwable
Emissions:
3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
Ib/hour - tons/year

5. Method of Compliance:

6. Allowable Emissions Comment (Description of Operating Method):

DEP Form No. 62-210. 900( 1) - Instructions
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [4 ] of [4] ' Page [9 ] of [10]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
POTENTIAL, FUGITIVE, AND ACTUAL EMISSIONS

(Optional for unregulated emlsswns units.)

Potentlal Estimated Fugitive, and Baseline & Projected Actual Emissions

Complete for each pollutant identified in Subsection E if applying for an air constructlon
permit or concurrent processing of an air construction permit and a revised or renewal
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permit.

1. Pollutant Emitted: | 2. Total Percent Efficiency of Control:
PM/PM10
| 3. Potential Emissions: ' 4. ynthetically Limited?
' 17 Ib/hour B 28.5 tons/year Yes []No
5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year

6. Emission Factor: S _ 7. Emissions

_ Method Code:
_ Reference: _ 0
8.a. Baseline Actual Emissions (if required): | 8.b. Basehne 24-month Period:
tons/year From: To:
9.a. Projected Actual Emissions (if required): | 9.b. Projected Monitoring Period:
tons/year | [] Syears [] 10 years

10. Calculation of Emissions:
Potential hourly emission rate of 17 Ib/hr based on distillate fuel oil-firing. Potential
annual emission rate of 28.5 tons per year based on 4,000 hours per year of natural
gas-firing at 10 1b/hr and 1,000 hours per year of distillate fuel oil-firing at 17 Ib/hr.
(Based on ISO conditions.)

Note: Each CT is allowed to operate up to 5,000 hours per year, which includes a.
‘maximum of 1,000 hours per year while firing distillate fuel oil. All four CTs
‘combined are allowed to operate a total of 13,560 hours per calendar year (i.e. an
average of 3,390 hours per year per CT with 1,000 hours per year while firing
distillate fuel oil). '

11. Potential, Fugitive, and Actual Emissions Comment:

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION
Section  [4 ] of [4 ]

F2.

POLLUTANT' DETAIL INFORMATION
Page [10] of [10]

EMISSIONS UNIT POLLUTANT DETAIL INFORMATION .

ALLOWABLE EMISSIONS _ v
Complete if the pollutant identified in Subsectlon F1 is or would be sub]ect toa numerical

emissions limitation.
Allowable Emissions Allowable Emissions 1_

of1__

1. Basis for Allowable Emissions Code
RULE

2. Future Effectlve Date of Allowable
Emissions:

3. Allowable _Emissions and Units:
10% opacity ' '

4. Equivalent Allowable'Emissions: _

5. Method of Compliance:
EPA Method 9

N/A lb/hour - N/A tons/year

6. Allowable Emissions Comment (Description of Operating Method): o
Air Permit No. PSD-FL-275(0490043-001-AC); 62-212.400(BACT); F.A.C. .

Allowable Emissions Allowable Emissions  of
1. Basis for Allowable Emissions Code: . 2. Future Effective Date of Allowable
. Emissions: \

3. Allowable Emissions and Units: 4. Equivalent All'owable.Emissions:
Ib/hour ~ tons/year

5. Method of Compliance:

6. Allowable Emissions Commem (Description of Operating Method):

Allowable Emissions Allowable Emissions __ of v o

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable

Emissions:

3. Allowable Emissions and Units:

4. Equivalent Allowable Emissions:
Ib/hour ~ tons/year

5. Method of Compliance:

6.. Allowable Emissions Comment (Description of Operating Method):

" DEP Form No. 62-210. 900(1) - Instructlons

Effective: 2/2/06 94
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- EMISSIONS UNIT INFORMATION

Section [4]  of [4]

G. VISIBLE EMISSIONS INFORMATION -

Complete if this emissions unit is or would be subject to a unit-specific visible -
emissions limitation.

Visible Emissions Limitation: Visible Emissions Limitation 1_of 2

1. Visible Emissions Subtype: - 2. Basis for Allowable Opacity:
| - VEI10 | X Rule ~ [ Other
‘| 3. Allowable Opacity: _ :
Normal Conditions: 10% - Exceptional Conditions: %
Maximum Period of Excess Opacity Allowed: min/hour

4. Method of Compliance: 'EPA Method 9

8. Visible Emissions Comment:
Rule 62-212.400, F.A.C.

Visible Emissions Limitation: Visible Emissions Limitation2__of 2___

1. Visible Emissions Subtype: | 2. Basis for Allowable Opacity:
VE99 X Rule [] Other
3. Allowable Opacity: ‘
Normal Conditions: _ %  Exceptional Conditions: 99 %

Maximum Period of Excess Opacity Allowed: See comments ‘min/hour

4, Method of Compliance: EPA Method 9

Rule 62-210.700(1), F.A.C.

5. Visible Emissions Comment: Visible emissions can exceed 10% opacity during periods
of startup, shutdown and malfunction provided best operational practices are used to
minimize emissions and excess emission can not exceed 2 hours in any 24-hour period.

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT 'INF(.)RMATION-
Section [4 ] of [4]

H. CONTINUOUS MONITOR INFORMATION -
Complete if this emissions unit is or would be subject to continuous monito:ring.

Continuous Monitoring System: Continuous Monitor 1_of2__

1. Parameter Code: . 2. Pollutant(s):
EM | Nox

3. CMS Requirement: o - X Rule [] Other -
4. Monitor Information... .

 Manufacturer: Spectrum N _

Model Number: 42C ~ Serial Number: 42-CHL-71442-364

5. Installation Date: ' 6. Performance Specification Test Date:
April 8,2002 : April 8,2002 ' '

7. Continuous Monitor Comment: Rule 40 CFR Part 75

Continuous Monitoring System: Continuous Monitor 2__ of 2_

1. Parameter Code: o .| 2. - Pollutant(s):
02 _ o N/A }
3. CMS Requirement: X] Rule [] Other

4. Monitor Information...
Manufacturer: Servomex.

Model Number: 1440D | ~ Serial Number: 3115

5. Installation Date: 6. Performance Speciﬁcatibn Test Date:
April 8, 2002 April 8,2002

1 7. Continuous Monitor Comment:

DEP Form No. 62-210.900(1) - Instructions _
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EMISSIONS UNIT INFORMATION

~ Section [4] of [4]

H. CONTINUOUS MONITOR INFORMATION (CONTINUED)

Complete if this emissions unit is or would be subject to continuous monitoring.

Continuous Monitoring System: Continuous Monitor ___of

1. Parameter Code: . 2. Pollutant(s):
3. CMS Requirement: - [ Rule [ Other-
4. Monitor Information... :
Manufacturer:
Model Number: Serial Number: o
5. Installation Date: 6. Performance Specification Test Date:
7. Continuous-Monitor Comment:

Continuous Monitoring System: Continuous Monitor ___of ___

1. Parameter Code: 2. Pollutant(s):
3. CMS Requirement: [] Rule [] Other
4. Monitor Information... '
Manufacturer: -
Model Number: * Serial Number:
5. Installation Date: 6. Performance Specification Test Date:
7.

Continuous Monitor Comment:

DEP Form No. 62-210.900(1) - Instructions

‘Effective: 2/2/06 97
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EMISSIONS UNIT INFORMATION
Section " [4 ] of [4]

I. EMISSIONS UNIT ADDITIONAL INFORMATION

Additional Requirements for All Applications, Except as Otherwise Staied

1.

Process Flow Diagram (Required for all permit applications, except Title V air- operation permit
revision applications if this information was submitted to the department within the prevnous five
years and would not be altered as a result of the revision being sought)

X Attached, Document ID: Attachment B [] Previously Submitted, Date

Fuel Analysis or Specification (Required for all permit applications, except Title V air

operation permit revision applications if this information was submitted to the department

within the previous five years and would not be altered as a result of the revision being sought)
X Attached, Document ID: _Attachment H[ ] Previously Submitted, Date

Detailed Description of Control Equipment (Required for all permit applications, except
Title V air operation permit revision applications if this information was submitted to the
department within the previous five years and would not be altered as a result of the revision
being sought)

X Attached, Document ID: Attachment I [] Previously Submitted, Date

Procedures for Startup and Shutdown (Required for all operation permit applications, except
Title V air operation permit revision applications if this information was submitted to the
department within the previous five years and would not be altered as a result of the revision bemg
sought)

™ Attached, Document ID: Attachment J [] Previously Submitted, Date

[]1Not Applicable (construction application)

[JNot Applicable

Operation and Maintenance Plan (Required for all permit applications, except Title V air

operation permit revision applications if this information was submitted to the department

within the previous five years and would not be altered as a result of the revision being sought)
X Attached, Document ID: Attachment K[ ] Prev1ously Submitted, Date :

Compliance Demonstration Reports/Records
[ ] Attached, Document ID:
Test Date(s)/Pollutant(s) Tested:

X Previously Submitted, Date: 07/21/2006
Test Date(s)/Pollutant(s) Tested: NO,, CO, and VE

[] To be Submitted, Date (if known):
Test Date(s)/Pollutant(s) Tested:

[]Not Applicable

Note: For FESOP applications, all required compliance demonstratlon records/reports must be submitted at
the time of application. For Title V air operation permit applications, all required compliance demonstration
reports/records must be submitted at the time of apphcatlon or a compliance plan must be submitted at the
time of application.

Other Information Required by Rule or Statute
[] Attached, Document ID: []Not Applicable

DEP Form No. 62-210.900(1) - Instructions
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EMISSIONS UNIT INFORMATION
Section [4 ] of [4]

‘ Additional Reqmrements for Air Construction Permit Apphcatlons _ N/A

1. Control Technology Review and Analysis (Rules 62-212.400(10) and 62-212. 500(7)
F.A.C.; 40 CFR 63.43(d) and (e))
] Attached Document ID: ] Not Applicable

2. Good Engineering Practice Stack Height Analysis (Rule 62-212.400(4)(d), F.A.C., and
Rule 62-212.500(4)(f), F.A.C:)
[] Attached, Document ID: []Not Applicable

| 3. Description of Stack Sampling Facilities (Required for proposed new stack sampling
facilities only)
- [J Attached, Document ID: [ Not Applicable

Additional Requirements for Title V Air Operation Permit Applications

1. Identification of Applicable Requirements
[X] Attached, Document ID: _Attachment E

2. Compliance Assurance Monitoring

[] Attached, Document ID: <] Not Applicable
3. Alternative Methods of Operation '
" [] Attached, Document ID: <] Not Applicable
4. Alternative Modes of Operation (Emissions Trading)
‘ (] Attached, Document ID: [X] Not Applicable

5. Acid Rain Part Application
[] Certificate of Representation (EPA Form No. 7610-1)
[] Copy Attached, Document ID:_
D Acid Rain Part (Form No. 62-210.900(1)(a))
[X] Attached, Document ID:_Attachment M [_] Previously Submitted, Date:
[ ]Repowering Extension Plan (Form No. 62-210.900(1)(a)1.)

[] Attached, Document ID: (] Previously Submitted, Date:
[]New Unit Exemption (Form No. 62-210.900(1)(a)2.)
[ Attached, Document ID:__ [ Previously Submitted, Date:
[]Retired Unit Exemption (Form No. 62-210.900(1)(a)3.)

[] Attached, Document ID: [ ] Previously Submitted, Date:
[JPhase II NOx Compliance Plan (Form No. 62-210.900(1)(a)4.)

[] Attached, Document ID: []Previously Submitted, Date:
[1Phase II NOx Averaging Plan (Form No. 62-210.900(1)(a)5.)

[] Attached, Document ID: [] Previously Submitted, Date:
[ ] Not Applicable

DEP Form No. 62-210.900(1) - Instructions _
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Additional Requirements Comment

DEP Form No. 62-210.900(1) - Instructions
Effective: 2/2/06 ' 100 Y\GDP-0T\PRI\V ANDOLAH\FDEPAPP.DOC—020707



ATTACHMENT A

FACILITY LOCATION MAP AND PLOT PLAN
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ATTACHMENT B

PROCESS FLOW DIAGRAM
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ATTACHMENT C

PRECAUTIONS TO PREVENT EMISSIONS OF
UNCONFINED PARTICULATE MATTER



ATTACHMENT C

VANDOLAH POWER COMPANY, LLC -
VANDOLAH POWER PROJECT

PRECAUTI(_)NS TO PREVENT EMISSIONS OF
UNCONFINED PARTICULATE MATTER

Unconfined particulate matter (PM) emissions that may result from operations include:

e . Vehicular traffic on paved and unpaved roads.
« Wind-blown dust from yard areas.
. Periodic abrasive bla_sting.

The following techniques will be used to prevent unconfined PM emissions on an as needed
basis: '

J Chemical or water application to:
o Unpaved roads
o - Unpaved yard areas
o Paving and maintenance ofvroads, parking areas and yards.
o Landscaping or planting of vegetation.
o Confining abrasive blasting where possible.

e Other techniques, as necessary

Y\GDP-OTPRIN\YANDOLAH\FDEPAPP-ATTC.DOC—020707



ATTACHMENT D

LIST OF INSIGNIFICANT ACTIVITIES



ATTACHMENT D

VANDOLAH POWER COMPANY, LLC-
VANDOLAH POWER PROJECT

- LIST OF INSIGNIFICANT ACTIVITIES

The following list of insignificant activities is identical to Appendix I-1, List of Insignificant
Units and/or Activities, under current Final Permit No. 0490043-003-AV except for the
- addition of the two 2.8-million-gallon fuel oil storage tanks currently identified as EU 005
and 006. These two emissions units are no longer subject to 40 CFR Part 60 Subpart Kb
effective October 15, 2003, and therefore, Vandolah Power Project is requesting these
emissions units be considered insignificant.

1.

10.

11.

Operation of a CO; based fire protection system to be used in case of emergency
fire in or near the combustion turbines, warehouse buildings, and fuel oil tanks.

Operation of a Clark Diesel based fire protection systern for the -
operations/maintenance building. The unit is rated at 265 BHP.

Operation of a 17 MMBtuw/hr indirect fired fuel gas heater to ensure the natural
gas during operations remains above the dew point.

Storage operations for the fuel oil sterage locations described in Attachment VP-
FI-CS including the fuel oil truck unloading area. -

Miscellaneous maintenance and cleaning and painting of the operations/
maintenance building including the control room, maintenance shop, storage
warehouse, offices, and their contents.

Miscellaneous heaters.

Miscellaneous general purpose internal combustion engines for routine facility
maintenance and/or equipment malfunctions. :

Surface coating operations;' both >5 percent and 5 percent VOC

Demin water analyses operatlons to ensure proper operation of the water injection
system.

Stormwater retention basin and/or percolation pond maintenance (if required).

Various maintenance shop equipment including: drill press, bench grinder,
sandblasting equipment, air compressor, and a pipe threader.

YAGDP-0T\PRINVANDOLAH\FDEPAPP-ATTD.DOC—041007



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Raw water analyses in the combustion turbine glycol cooling loop for corrosion
control and cooling.

Evaporative inlets for turbine cooling.
Operation of a CO,-based generator purge system to be used when removing the
generators from service, or in the event of an emergency purge of the normally

H,-filled generator.

Operation of a H,-filled generator, whlch will be purged for maintenance or in the
case of an emergency. :

Operation of a foam suppression fire protectlon system for the fuel oil storage
tanks.

Two 2.8 million gallon fuel oil storage tanks.
Four 375 kw each diesel-fired emér‘gency generators.
Two 1,400 gallon diesel fuel aboveground storage tanks (AST).

One 1,000 gallon gasolihe AST.

‘Three FM 200 fire protection systems.

Four 3,600 gallon waterwash drain tanks.
Four 500 gallon diesel fuel/water surge tanks.

One 500 gallon diesel fuel tank for general use.
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ATTACHMENT E

IDENTIFICATION OF APPLICABLE REQUIREMENTS



Table E-1. Summary of Federal EPA Regulatory Applicability and Corresponding Requirements for the Vandolah Power Project

D, Da, Db, D¢, E, Ea, Eb, Ec, F, G, H, I, J, K, Ka,
Kb,L,M,N,N,Na,O,P,Q,R,S, T, U, V, W, X,
Y, Z, AA, AAa, BB, CC, DD, EE, HH, KK, LL,
MM, NN, PP, QQ, RR, SS, TT, UU, YV, WW,
XX, AAA, BBB, DDD, FFF, GGG, HHH, III, JJJ,
KKK, LLL, NNN, 00O, PPP,QQQ, RRR, SSS,
TTT, UUU, VVV, WWW, AAAA, BBBB, CCCC,
DDDD, EEEE, FFFF, HHHH and KKKK

Applicable
i Not Emission
Regulation Citation Applicable Units  |Applicable Requirement or Non-Applicability Rationale
40 CFR Part 60 - Standards of Performance for New Stationary Sources '
40 CFR Part 60 - Subparts B, C, Cb, Cc¢, Cd, Ce, X None of the listed NSPS' contain requirements that are applicable to

Vandolah Power Project. Note: The two existing 2.8 million gallon
fuel oil storage tanks are exempt from 40 CFR Part 60 Subpart Kb,
effective October 15, 2003 since vapor pressure of stored liquid is less
than 3.5 kPa.

40 CFR Part 60 Subpart A - General Provisions

Notification and Recordkeeping 60.7(a) EU 001 - 004|Notification requirements.
60.7(b) - (h) EU 001 - 004|General recordkeeping and reporting requirements.
Performance Tests 60.8 EU 001 - 004| Conduct initial performance tests as required by EPA.
Compliance with Standards and Mamtcnancc ' 60.11(a) thru EU 001 - 004 General compliance requirements.
Requirements (d), and () ' ' ,
Circumvention 60.12 EU 001 - 004|Cannot conceal an emission that would otherwise constitute a
_ - , . violation of an applicable standard.
Monitoring Requirements. 60.13 EU 001 - 004|Requirements for CEMS and monitoring devices.
General notification and reporting requirements 60.19 EU 001 - 004| General procedure regarding reporting deadlines.

40 CFR Part 60 Subpart Dc - Standards of Performance for Small Industrtal-Commerczal Institutional Steam Generating Units

Notification 60.48c(a)

Notification requirements for fuel gas heatcr

Recordkeeping 40.48¢(g)

Recordkeeping requirements for fuel gas heater

40 CFR Part 60 Subpart GG Standards of Performance  for Stationa

Gas Turbines

Specifies formula for determining allowable nitrogen oxide emission

40 CFR Part 61 - National Emission Standards
for Hazardous Air Pollutants for Source
Categories: Subparts A,B,C,D,E,F, H, 1, J, L,
M.M,N.O,Q.R, T.V.W, Y,BB, and FF

Standard for Nitrogen Oxides 60.332 EU 001 - 004
: __ |limit.
Standard for Sulfur Dioxide 60.333 1EU 001 - 004 Specnﬁes standard for sulfur dloxxde emissions.
Monitoring Requirements 60.334(b)(2) EU 001 - 004|Specifies monitoring requirements where supply of fuel does not
‘ and (c) include intérmediate bulk storage. Allows for custom monitoring
, . . N schedule. : :
Test methods and Procedures 60.335 EU 001 - 004|Specifies test methods and procedurcs

None of the listed NESHAPS' contain requirements that are appllcablc
to Vandolah Power Project.




Table E-1. Summary of Federal EPA Regulatory Applicability and Corresponding Requirements for the Vandolah Power Project

Regulation :

Citation

Not
Applicable

Applicable
Emission
" Units

Applicable Requirement or Non-Applicability Rationale

40 CFR Part 63 - National Emission Standards
for Hazardous Air Pollutants for Source
Categories: Subparts A, B,C,D,E,F,G,H, 1, J,
L,M,N,NO,QR,S, T, U, W, X, Y, AA, BB,
CC, DD, EE, FF, HH, 11, JJ, KK, LL, MM, 0O,
PP, QQ, RR, SS, TT, UU, VV, WW, YY, CCC,
DDD, EEE, GGG, HHH, 111, JJJ, LLL, MMM,
NNN, 000, PPP, QQQ, RRR, TTT, UUU,
VVV, XXX, AAAA, CCCC, DDDD, EEEE, FFFF,
GGGG, HHHH, IIII, JJJJ, KKKK, MMMM,
NNNN, 0000, PPPP, QQQQ, RRRR, SSSS,
TTTT, UUUU, VVVV, XXXX, YYYY, ZZZZ,
AAAAA, BBBBB, CCCCC, DPDDDD, EEEEE,
FFFFF, GGGGG, HHHHH, IIIII, JJJJJ,
KKKKK, LLLLL, MMMMM, NNNNN, PPPPP,
QQQQQ, RRRRR, SSSSS, TTTTT, and
WWWWW '

X

None of the listed NESHAPS' contain requirements that are applicable
to Vandolah Power Project.

40 CFR Part 64 - Compliance Assurance
Monitoring

The combustion turbines are not covered by this rule since they lack
post-combustion controls.

40 CFR Part 72 - Acid Rain Program Permits

40 CFR Part 72 Subpart A - Acid Rain Program General Provisions

Standard Requirements

[72.9

[EU 001 - 004/ General acid rain requirements

40 CFR Part 72 Subpart B - Designated Representative

Designated Representative

[72.20-72.25

40 CFR Part 72 Subpart C - Acid Rain Permit Application

[EU 001 - 004]General requirements pertaining to the designated representative.

Requirements to Apply 72.30(a) EU 001 - 004|Requirements to submit a complete Acid Rain permit by the applicable| -
. deadline. - '
72.30(b)(1)(i) EU 001 - 004 Deadline to submit a complete Acid Rain permit application.
72.30(c) EU 001 - 004|Requirements to submit a complete Acid Rain permit application for

each source with an affected unit at least six months prior to the
expiration of an existing Acid Rain permit governing the unit during
phase II or such longer time as may be approved under Part 70 of this
chapter that ensures that the term of the existing permit will not expire

.|before the effective date of the permit for which the application is

submitted




Table E-1. Summary of Federal EPA Regulatory Applicability and Corresponding Requirements for the Vandolah Power Project

Applicable
Not Emission
Regulation Citation Applicable Units  |Applicable Requirement or Non-Applicability Rationale
' 72.30(d) EU 001 - 004|Requirements to submit-an original and three copies of all permit
applications to EPA.
Information for Acid Rain Permit Applications . 72.31 EU 001 - 004|General permit application requirements, '

40 CFR Part 72 Subpart D - Acid Rain Compliance Plan and Compliance Opttons

General [72.40 | [EU 001 - 004|General Compliance Plan Requirements

40 CFR Part 72 Subpart E - Acid Rain Permit Contents )

Permit Shield 72.51 EU 001 - 004|Units operating in compliance with Acid Rain Permit are deemed to be
’ . operating in compliance with Acid Rain Program

40 CFR Part 72 Subpart H - Permit Revisions ' '

Fast-Track Modifications {72.82 [ [EU 001 - 004]Procedures for fast-track modificationsto Acid Rain-Permits.

40 CFR Part 72 Subpart I - Compliance Certification

Annual Compliance Certification Report ~[72.90 [

[EU 001 - 004]Requirement to submit an annual compliance report.

40 CFR Part 75 - Continuous Emission Momtormg

40 CFR Part 75 Subpart A - General

|[EU 001 - 004|General prohibitions.

Prohibitions [75.5 |

40 CFR Part 75 Subpart B - Monitoring Provisions

General Operating Requirements 75.10° EU 001 - 004)General monitoring requirements

Specific Provisions for Monitoring NOx Emissions |75.12 EU 001 - 004|NOx continuous monitoring requirements.

40 CFR Part 75 Subpart C - Operation and Maintenance Requirements

Certification and Recertification Requirements 75.20(a)

EU 001 - 004

Requires that monitoring systems meet initial certification
requirements by the deadlines stipulated in 75.4.

75.20(a)(1)

EU 001 - 004

Requires notification of certification test or retest dates at least 45 days
prior to certification testing.

75.20(2)(2)

EU 001 - 004

Requires submittal of certification application in accordance with
75.60.

75.20@)(5)

EU 001 - 004

Procedures to be uscd in the event that the agency issues a disapproval
of certification application or certification status.

75.20(c)(1) - EU 001 - 004|Certification procedure requirements.
: . (7). (9) :
Quality Assurance and Quality Control 75.21 EU 001 - 004|General QA/QC requirements.
Requirements :
‘ 175.22 EU 001 - 004|Specifies requnred test methods to be used for cemﬁcatlon or .
_ recertification testing. -
Out-Of-Control Periods 75.24 EU 001 - 004|Specifies out-of-control periods and the rcqu1rcd actions to be taken

when they OCCUr.




Table E-1. Summary of Federal EPA Regulatory Applicability and Corresponding Requirements for the Vandolah Power Project

Applicable

Control Record Provisions

Not Emission

Regulation Citation Applicable Units  |Applicable Requirement or Non-Applicability Rationale

40 CFR Part 75 Subpart D - Missing Data Substitution Procedures . '

General Provisions ' 75.30 EU 001 - 004|General missing data requirements.

Initial Missing Data Procedures 7531 EU 001 - 004|Missing data procedure requirements during the first 720 and 2,160
quality-assured monitor operating hours for SO2 pollutant
concentration monitor and flow monitor/NOx CEMS, respectively.

Determination of Monitor Data Availability for 75.32 EU 001 - 004|Monitor data availability procedure requirements after the first 720

Standard Missing Data Procedures : and 2,160 quality-assured monitor operating hours for SO2 pollutant
concentration monitor and flow monitor/NOx CEMS, respectively.

Standard Missing Data Procedures 75.33 EU 001 - 004|Missing data substitution procedure requirements after the first 720
and 2,160 quality-assured monitor operating hours for SO2 pollutant
concentration monitor and flow monitor/NOx CEMS, respectively.

40 CFR Part 75 Subpart E - Alternative Monitoring

Systems .

Alternative Monitoring Systems [75.40 - 75.48 [EU 001 - 004|Optional requirements for alternative monitoring systems.

40 CFR Part 75 Subpart F - Recordkeeping :

Requirements ’ .

General Recordkeeping Provisions 75.50 EU 001 - 004 General recordkeeping requirements.

Certification, Quality Assurance, and Quality 75.59 - EU 001 - 004|General QA/QC recordkeeping requirements.

Monitoring Plan

EU 001 - 004

Requirement to prepare and maintain a Monitoring Plan

40 CFR Part 75 Subpart G - Reporting
Requirements

75.53(a) - (¢)

General Provisions

75.60

EU 001 - 004

General reporting requirements.

Notification of Certification and Recertification Test
Dates i

75.61

EU 001 - 004

Requires written submittal of certification tests, recertification test,
and reised test dates for CEMS. Notice of certification testing shall be
submitted at least 45 days prior to the first day of certification ofr
recertification testing. Notification of any proposed adjustmnet to *
certification testing dates must be provided at least 7 dbusiness days
prior to the proposed date change. '

Monitoring Plan

75.62

EU 001 - 004

Monitoring Plan required to be submitted no later than 45 days prior
to the certification test.




Table E-1. Summary of Federal EPA Regulatory Applicability and Corresponding Requirements for the Vandolah Power Project

_ Applicable
Not Emission _ _
Regulation Citation Applicable Units Applicable Requirement or Non-Applicability Rationale
Certification or Recertification Application 75.63 EU 001 - 004|Requires submittal of a certification application within 30 days after
' . completing the certification test.

Quarterly Reports 75.64(a)(1) - (5) EU 001 - 004|Requirement to submit quarterly data report.

75.64(b), (c), (d) EU 001 - 004|Requirement to submit compliance certification in support of each

quarterly data report. Requirement to submit quarterly reports in an
. electronic format to be specified by EPA.
75.65 EU 001 - 004|Requirement of reports of excess opacity emissions to the applicable
State (FDEP) agency in the format specified by the State agency.

40 CFR Part 77 - Excess Emissions _ '
Penalties for Excess Emissions of Sulfur Dioxide 77.6 EU 001 - 004 Requnrcment to pay a penalty if excess emissions of SO2 or NOx occr
and Nitrogen Oxides at any affected unit during any vear.
40 CFR Part 78 - Appeal Procedures for Acld Rain Program . - :

78.1 - 78.20 1EU 001 - 004 Optional appeal procedures for EPA Acid Rain program decisions.
40 CFR Part 50 - National Primary and X State agency requirements - not applicable to individual emission
Secondary Ambient Air Quality Standards sources. ’
Requirements
40 CFR Part 51 - Preparation, Adoptlon, and X State agency requirements - not applicable to individual emission
Submittal of Implementation Plans SOurces.
40 CFR Part 52 - Approval and Promulgation of X State agency requirements - not applicable to individual emission
Implementation Plans sources.
40 CFR Part 62 - Approval and Promulgation of X State agency requirements - not applicable to individual emission
State Plans for Demgnated Facllltles and sources.
[ Pollutants
40 CFR Part 68 EPA Provisions for Chemical Accident Prevention . :
General ' Facilitywide |Requires compliance w1th risk management plannnggulatlons
Hazard Assessment , Facilitywide .|Defines hazard assessment requirements.
|Program 2 Prevention Program . Facilitywide |Defines elements of the prevention ;Egram. '
Program 3 Prevention Program X :
Emergency Response Facilitywide |Defines elcmcnts of the emergency response plan
Regulated Substances for Accidential Release Facilitywide |Defines clcmcnts subject to regulatlon
Prevention - -
Risk Management Plan Facilitywide |Defines elements of the risk management plan.
Other Requirements Facilitywide |Defines certain recordkeeping requirements.




|

Table E-1. Summary of Federal EPA Regulatory Applicability and Corresponding Requirements for the Vandoiah Power Project

s

Applicable

Not Emission )

Regulation Citation Applicable Units . |Applicable Requirement or Non-A pplicability Rationale

40 CFR Part 70 - State Operating Permit X State agency requirements - not applicable to individual emission

Programs, sources. .

40 CFR Parts 53, 54, 55, 56, 58, 62, 66, 67, 69, 71, X The listed regulations do not contain any requirements that are

74, 76, 79, 80, 81, 85, 86, 87, 88, 89, and 90 applicable to Vandolah Power Project. '

40 CFR Part 82 - Protection of Stratospheric '

Ozone '

Production and Consumption Controls Subpart A X Vandolah Power Project does not produce or consume ozone depleting

. : substances.

Servicing of Motor Vehicle Air Conditioners Subpart B X Vandolah Power Project does not perform servicing of motor vehicles
which involves refrigerant in the motor vehicle air conditioner. All
such servicing is conducted off-site by persons who comply with

. ; Subpart B requirements. .

Ban on Nonessential Products Containing ClassI  [Subpart C X Vandolah Power Project does not sell or distribute any banned

Substances and Ban on Nonessential Products nonessential substances.

Containing or Manufactured with Class II

Substances . . :

The Labeling of Products Using Ozone-Depleting  |Subpart E X Vandolah Power Project does not produce any products containing

Substances ) ozone depleting substances.

ECT, 2006.




Table E-2. Summary of FDEP Regulatory Applicability and Corresponding Requirements for the Vandolah Power Project

Applicable:| Applicable
Not Facility- Emission
Regulation Citation Applicable Wide Units Applicable Requirement or Non-Applicability Rationale
Chapter 62-4, F.A.C. - Permits: Part I General ) . ’
Scope of Part [ 62-4.001, FA.C. X Contains no applicable requirements.
Definitions 62-4.020, .021, F.A.C. X Contains no applicable requirements.
General Prohibition 62-4.030, F.AC. - X All stationary air pollution sources must be permitted, unless otherwise
' exempted.

Exemptions 62-4.040(1)(a), and (b), X Certain structural changes exempt from permitting.-Other stationary

) FAC sources exempt from permitting upon FDEP. insignificance determination.
Procedures to Obtéin Permits 62-4.050, F.A.C. X Specifications of forms, certifications, fees, etc. --
and Other Authoriztions .
Permit Processing 62-4.055, F.A.C. X Contains no applicable requirements.
Consultation 62-4.060, F.A.C. X Consultation is encouraged, not required.
Standards for Issuing or Denying|62-4.070, F.A.C. X Establishes standard procedures for FDEP. Requirement is not appllcable
Permits; Issuance; Denial to the facility.
Modification of Pehnit 62-4.080, F.A.C X A Title V permit condition modification is not requested.
Conditions '
Renewals 62-4.090, F.A.C. X Establishes permit renewal criteria. Additional criteria are cited at 62-
_ 213.430(3), F.A.C. '_
Suspension and Revocation 62-4.100, F.A.C. Establishes permit suspension and revocation criteria.
Financial Responsibility 62-4.110, F.A.C. The Department rﬁay require an applicant to submit proof of financial

: : reaponsibility and/or-post a bond.
Transfer of Permits - 62-4.120, F.AC. X A sale or legal transfer of a permitted facility is not bemg requested
Plant Operation - Problems 62-4.130,FA.C. X .|Immediate notification is required whenever the permittee is temporarily
S  |unable to comply with any permit condition. Notification content is

‘ A specified. (potential future requirement) o
Permit Review 62-4.150, F.A.C. X Failure to réquest a hearing within 14 days of proposed or final Agency

action on a permit application shall be deemed a waiver to the right to an
admmlstratlve hearing. ;




Table E-2. Summary of FDEP Regulatory Applicability and Corresponding Requirements for the Vandolah Power Project

Applicable

Reference

F.A.C.

Applicable:
Not Facility- Emission
| Regulation Citation Applicable Wide Units  |Applicable Requirement or Non-Applicability Rationale
Permit Conditions 62-4.160(2), (8), and X Lists general conditions that must be contained in permits. Specificalily, 62
(14),F.AC. 4.160(2) states that deviations from original specifications or conditions of

the permit are not allowed. Under 62-4.160(8) applicants must report the
cause and duration of non-conpliance, and 62-4.160(14) requires permit
and monitoring records must be maintained at the facility and supplied to
FDEP upon request. '

Chapter 62-4, F.A.C. - Part 11 Specific Permits; Requirements :

Construction Permits 62-4.210, F.A.C. X General requirements for construction permits.

Operation Permits for New - 62-4.220,F.A.C. X General requirements for initial new source operation permits.

Sources

Chapter 62-204, F.A.C. - Air Pollutlon Control - General Provisions

State Implementation Plan 62-204.100, 200, X Contains no applicable requirements.

220(1)-(3), .240, 260, A 3 '
.320, .340, .360, .400,
_ and .500, F.A.C.

Ambient Air Quality Protection [62-204.220(4), F.A.C. X Assessments of ambient air pollutant impacts must be made using
applicable air quality models, data bases, and other requirements approved
by FDEP and specified in 40 CFR Part 51, Appendix W. Air quality '

) modeling is not required for Title V permit applications. -

Federal Regulations Adopted by [62-204.800(8), F.A.C. EU 001 - 004 | All Federal Regulations cited in the rules by the Department are adopted

Reference ‘ and incorportated by reference. Specifically, the new source performance
standard contained in 40 CFR 60 Subparts Dc and GG applies to the fuel
gas heater and the stationary gas turbines, respectively.

Federal Regulations Adopted by |62-204.800(10) and (11), X National Emissions Standards for Hazardous Air Pollutants; see Table A-

Reference |F.A.C. Sa for detailed federal regulatory citations.

Federal Regulations Adopted by |62-204.800(12), F.A.C. X Complaince Assurance Monitoring Program; see Table A-5a for detailed

Reference . federal regulatory citations. .

Federal Regulations Adopted by |62-204.800(15), F.A.C. X Part 70 State Operating Permit Program; see Table A-5a for detailed

Reference federal regulatory citations.

Federal Regulations Adopted by 62 204 800(16) to (21) EU 001 - 004 | Acid Rain Program; see Table A-5a for detailed federal regulatory

citations. .




Table E-2. Summary of FDEP Regulatory Applicability and Corresponding Requirements for the Vandolah Power Project

Applicable:| Applicable
Not Facility- Emission

Regulation Citation Applicable Wide Units Applicable Requirement or Non-Applicability Rationale

Federal Regulations Adopted by [62-204.800(23), F.A.C. : X Protection of Stratospheric Ozone; see Table A-5a for detailed federal

Reference regulatory citations.

Chapter 62-210, F.A.C. - Stationary Sources - General Requirements

Purpose and Scope 62-210.100, F.A.C. X Contains no applicable requirements. |

Definitions 62-210.200, F.A.C. X . Contains no applicable requirements. :

Permits Required 62-210.300, F.A.C,, X Air operation permit required, with the exception of certain facilities and

' except 62-210.300(1) sources. Startup notification required if a permitted source has been shut
and (4), F.A.C. down for more than 1 year. .
Air Construction Permits 62-210.300(1), F.A.C. X Application is for Title V operating permit renewal. A constructlon permit
. is not requested in this application.
Emission Unit Reclassification [62-210.300(5), (6), & (7) X Notification of startup, emission unit reclassification, and transfer of air -
) F.A.C. ' permit (potential future requirements). )

Public Notice and Comment 62-210.350(1), F.A.C. X . All permit applicants, including those for renewals and revisions, are
required to publish notice of proposed agency action (future
requirement).

Additional Notice Requirements [62-210.350(2), F.A.C. X PSD and nonattainment area NSR application not requnred for permit

for Sources Subject to renewal application. :

Prevention of Significant

Deterioration or Nonattainment

Area New Source Review

Additional Public Notice 62-210.350(3), F-A.C. X Notlce requirements for Tltle V operating permlts, renewals, and revisions

Requirements for Sources (future reqmrement) ' :

Subject to Operation Permits for

Title V Sources I ) . . . o ]

Administrative Permit 62-210.360, F.A.C. X Application is for initial Title V operating permit. An administrative

Corrections ‘ . * |permit correction is not requested in this application..

Notification of Intent to Relocate|62-210.370(1), F.A.C. X Facility does not have any relocatable emission units.

Air Pollutant Emitting Facility ' ' : : - '

Annual Operating Report for Air [62-210.370(3), F.A.C. X Title V sources are required to submit an annual operating report.

Pollutant Emitting Facility ' - ' '




Table E-2. Summary of FDEP Regulatory Applicability and Corresponding Requirements for the Vandolah Power Project

Applicable: | Applicable
Not Facility- Emission _
Regulation Citation Applicable Wide Units Applicable Requirement or Non-Applicability Rationale
Stack Height Policy 62-210.550, F.A.C. X Limits credit in air dispersion studies to good engineering practice (GEP)
' stack heights.

Circumvention 62-210.650, F.A.C. X An applicable air pollution control device cannot be circumvented and
must be operated whenever the emission unit is operating.

Excess Emissions 62-210.700, F.A.C. EU 001 - 004 [Excess emissions due to startup, shut down, and malfunction are permitted.
Excess emissions due to malfunction must be reported. Excess emissions
during soot blowing and load change are permitted with restrictions.
(potential future requirement)

Forms and Instructions 62-210.900, F.A.C. X List required FDEP forms:for stationary sources.

Notification Forms for Air 62-210.920, F.A.C. X Contains no applicable requirements.

General Permits

Chapter 62-212, F.A.C. - Stationary Sources - Preconstr

uction Review

Purpose and Scope 62-212.100, F.A.C. X Contains no applicable requirements.’

General Preconstruction Review |62-212.300, F.A.C. X Air construction permit requirements, not applicable to Title V operating

Requirements o permit renewal applications.

Prevention of Significant 62-212.400(7)(b), F.A.C. X The operation permit shall contain all operating conditions and provisions

Deterioration required under 62-212.400 and set forth in the original or amended
construction permit. _

Preconstruction Review for 62-212.500, F.A.C. X Facility not located in any nonattainment area or nonattainment area of-

Nonattainment Areas influence. '

Air Emissions Bubble 62-212.710, F.A.C. X Contains no applicable requirements.

Chapter 62-213, F.A.C. - Opera

tion Permits for Major Sdurces of Air Pollution

Contains no applicable requirements.

Purpose and Scope 62-213.100, F.A.C. X

Responsible Official 62-213.202, F.A.C. X Title V sources must designate a responsible official.

Annual Emissions Fee 62-213.205, F.A.C. X Title V sources must pay an annual emissions fee.

Title V Air General Permits 62-213.300, F.A.C. X Not an eligible facility.

Permits and Permit Revisions  [62-213.400, F.A.C. X Title V operation permit required. Lists changes for which a permit
Required : _ revision is required (potential future requirement).

Concurrent Processing of Permit |62-213.405, F.A.C. X

Applications

No construction permit is being sought at this time.




Table E-2. Summary of FDEP Regulatory Applicability and Corresponding Requirements for the Vandolah Power Project

Applicable: | Applicable
Not Facility- Emission

Regulation Citation Applicable Wide Units Applicable Requirement or Non-Applicability Rationale

Changes Without Permit 62-213.410,F.A.C. ' X Certain changes may be made if specific notice and recordkeeping

Revision requirements are met.

Immediate Implementation 62-213.412,F.A.C. X Certain modifications can be implemented pending permit revision if

Pending Revision Process specific criteria are met (potential future requirement).

Fast-Track Revisions of Acid 62-213.413,F.A.C. EU 001 - 004 (Optional provisions for Acid Rain permit revisions (potential future

Rain Parts requirement).

Trading of Emissions withina  |62-213.415, F.A.C. X Defines the conditions under which emissions tradmg is aIIowabIe

Source :

Permit Applications 62-213.420(3), and (4), X Title V operating permit renewal application must contain all the

F.A.C. information specified by 62-213. 420(3) F.A.C. and be certrﬁed by the

. : . responsible official.

Permit Issuance, Renewal, and  |62-213.430(3) and (6), X Permits being renewed are subject to the same requirements that apply to

Revision FAC. ' permit issuance. Permit renewals shall contain the information specified in
62-210.900(1) and 62-213.420(3), F.A.C. 420(6) contains criteria for
defining insignificant emission units and activities.

Permit Content 62-213.440(1), and (2), X Any recording, monitoring, or reporting requirements that are time specific

F.A.C. shall be in accordance with the effective date of the permit i.e., January 1,

1999, which defines day one. Defines schedule for submitting certification
forms or compliance schedules.

Permit Review by EPA and 62-213.450, F.A.C, X Contains no applicable requirements.

Affected States | :

Permit Shield 62-213.460, F.A.C. X Provides permit shield for facr[rtres in complrance wrth permlt terms and

. ) K S conditions.

Forms and Instructions 62-213.900(1), (7), and X Lists applicable forms such as "MaJor Air Pollution Source Annual

' (8), F.A.C. Emissions Fee,” Statement of Compliarice,” and "Responsible Oﬂ' cial’
, : . : . : Notiﬁcation."

Chapter 62-214 F.A.C. - Requirements for Sources Subject to the Federal Acid Rain Program

Purpose and Scope 62-214.100, F.A.C. X Contains no applrcable requirements.

Applicability 62-214.300, F.A.C. X EU 001 - 004 |Facility includes Acid Rain units, therefore facility complrance with 62- -

: . ' 213 and 62-214, F.A.C., is required.

Applications 62-214.320, F.A.C. X EU 001 - 004 |Requires Title V sources having Acid Rain unit(s) to submit an Acid Rain

Application to FDEP. -




Table E-2. Summary of FDEP Regulatory Applicability and Corresponding Requirements for the Vandolah Power Project

Applicable: | Applicable
Not Facility- | Emission _
Regulation Citation Applicable Wide Units Applicable Requirement or Non-Applicability Rationale
Acid Rain Compliance Plan and (62-214.330, F.A.C. EU 001 - 004 |Acid rain compliance plan must be submitted to the Department.
Compliance Options ' . : '
Exemptions 62-214.340, F.A.C. X An application may be submitted for certain exemptions (potential future
. requirement). .
Certification 62-214.350, F.A.C. X EU 001 - 004 | The designated representative must certify all Acid Rain submissions.
Department Action on 62-214.360, F.A.C. X Contains no applicable requirements.
Applications
Revisions and Administrative  (62-214.370, F.A.C. X Defines revision procedures and automatic amendments (potential future
Corrections requirement).
Acid Rain Part Content 62-214.420, F.A.C. EU 001 - 004 |Defines content of Acid Rain Part.
Implementation and Termination |62-214.430, F.A.C. X Defines permit activation and termination procedures (potential future
of Compliance Options : requirement).
Chapter 62-252 - Gasoline Vapor Control
Rules for gasoline vapor control |62-252, F.A.C. X Facility not located in an ozone nonattainment area or an air quality
equipment maintenance area for 0zone
Chapter 62-256, F.A.C. - Open Burning and Frost Protection Fires
Declaration and Intent 62-256.100, F.A.C. X Contains no applicable requirements.
Definitions 62-256.200, F.A.C. X Contains no applicable requirements.
Prohibitions 62-256.300, F.A.C." X Prohibits open burning.
Agricultural and Silvacultural  |62-256.400, F.A.C. X Contains no applicable requirements.
Rires . ' ‘ ' '
Burning for Cold and Frost 62-256.450, F.A.C. X Limited to agricultural protection.
Protection . _ o
Land Clearing 62-256.500, F.A.C.' X Defines allowed open burning for non-rural land clearing and structure
, . ‘|demolition.
Industrial, Commercial, 62-256.600, F.A.C.! X Prohibits industrial open burning
Municipal, and Research Open
Burning ' :
Open Buming allowed - 162-256.700, F.A.C. X Contains no applicable requirements.
Effective Date 62-256.800, F.A.C. X Contains no applicable requirements.

Chapter 62-257 - Asbestos




Table E-2. Summary of FDEP Regulatory Applicability and Corresponding Requirements for the Vandolah Power Project

Applicable: | Applicable
Not Facility- Emission _
Regulation Citation Applicable Wide Units Applicable Requirement or Non-Applicability Rationale
Controls release of asbestos to  |62-257.301, .400, and X Requires notice and payment of fee for asbestos removal projects

the atmosphere and establishes
fees.

900, F.A.C.'

(potential future requirement).

Chapter 62-281 - Mofor Vehicle Air Condiﬁqning Refrigerant Recovery and Recycling

Estabishes installation and
proper use of motor vehicle
refrigerant recycling equipment.

62-281.100, F.A.C.

Vehicle Fleet
Maintenance

Servicing of motor vehicle air conditioners and vehicle maintenance that
may release refrigerants is conducted.

Chapter 62-296 - Stationary Sources - Emission Standards

Purpose and Scope 62-296.100, F.A.C. X Contains no applicable requirements

General Pollutant Emission 62-296.320(1), F.A.C. X Known and existing vapor control devices must be applied as required by

Limiting Standard, Volatile : the Department. No such devices have been required at Vandolah Power

Organic Compounds Emissions | ] Project. o

General Pollutant Emission 62-296.320(2), F.A.C.' X Objectionable odor release is -prohibited.

Limiting Standard, Objectionable

Odor Prohibited .

General Pollutant Emission 62-296.320(3), F.A.C.! X Open burning in connection with industrial, commercial, or municipal

Limiting Standard, Industrial, operations is prohibited.

Commercial, and Municipal

Open Burning Prohibited . .

General Particulate Emission 62-296.320(4)(a), F.A.C. X Facility does not have any applicable emission units. Combustion emission

Limiting Standard, Process ' units are exempt per 62-296.320(4)(a)la.

Weight Table . . : ' o

General Particulate Emission 62-296.320(4)(b), F.A.C. X Opacity limited to 20 percent, unless otherwise permiitted. Test methods

Limiting Standard, General specified. o

Visible Emission Standard , S S : :

General Particulate Emission 62-296.320(4)(c), F.A.C. X " |Reasonable precautions must be taken to prevent unconfined particulate

Limiting Standard, Unconfined | o : matter emission.’ : ' '

Emission of Particulate Matter ' . ’ _
62-296.402(2)(a), (b), & X Standards for néw sulfuric acid plants, i.e., 10% opacity, 4 1b of sulfur .

‘Sulfuric Acid Plants

(), FAC.

dioxide per ton of acid produced, and 0.15 Ib of acid mist perton of acid
produced.




Table E-2. Summary of FDEP Regulatory Applicability and Corresponding Requirements for the Vandolah Power Project

Applicable: | Applicable
Not Facility- Emission :
Regulation Citation Applicable Wide Units Applicable Requirement or Non-Applicability Rationale
Existing Fossil Fuel Fired Steam |62-296.405(1)(a), (b), X No applicable units at facility.
Generators with More Than 250 |(c)1.j. and (¢)3., ()1, 2 :
MMBtu/hr Heat Input and 3, and (f)1.b., and g.,
) . F.A.C. :
New and Existing Fossil Fuel 62-296.406(1), (2), (3), X No applicable units at facility. -
Fired Steam Generators with - |[F.A.C.
Less Than 250 MMBtu/hr Heat
Input :
Specific Emission Limiting and |62-296.401 through 62- X No applicable unit at facility.
Performance Standards 296.404 and 62-296.407 :
: through 62-296.417,
: ._|F.AC. .
Reasonably Available Control  |62-296.500 through 62- X Facility is not located in an ozone nonattain-ment area or an ozone air
Technology (RACT) Volatile 296.516, F.A.C. quality maintenance area. '
Organic Compounds (VOC) and
Nitrogen Oxides (NO,) Emitting
Facilities }
Reasonably Available Control  [62-296.570, F.A.C. X Facility is not located in a specified ozone nonattainment area or a
Technology (RACT) -- specified ozone air quality maintenance area (Broward, Dade and Palm
Requirements for Major VOC- Beach Counties).
and NO,-Emitting Facilities
Reasonably Available Control ]62-296.600 through 62- X Facility not located in a lead nonattainment area or a lead air quality
Technology (RACT) - Lead 296.605, F.A.C. maintenance area.
Reasonably Available Control  |62-296.700 through 62- X Facility not located in a PM nonattainment area or a PM air quality
Technology 296.712, F.A.C. maintenance area. :

(RACT)—Particulate Matter

Chapter 62-297, Stationary Sou

rces - Emissions Monitoring

Purpose and Scope

62-297.100, F.A.C.

Contains no applicable requirements.

General Test Requirements

62-297.310(1) through
(8), FAC.

EU 001 - 004

Specifies general compliance test requirements including the number of
runs, operating rates during testing, emission rate calculation, applicable
test procedures, determination of process variables, required stack
sampling facilities, frequency of tests, and content of test reports.




Table E-2. Summary of FDEP Regulatory Applicability and Corresponding Requirements for the Vandolah Power Project

Applicable:| Applicable

Not ~ Facility- Emission 7
Regulation Citation Applicable Wide Units Applicable Requirement or Non-Applicability Rationale
Compliance Test Methods 62-297.401, F.A.C. X List methods to be used for compliance testing.
Supplementary Test Procedures |62-297.440, F.A.C. X Contains other test procedures adopted by reference.
EPA VOC Capture Efficiency  [62-297.450, F-.A.C. X Contains no applicable requirements.
Test Procedures :
CEMS Performance 62-297.520, F.A.C. X Contains performance specifications for continuous emissions monitoring.
Specifications : )
Exceptions and Approval of 62-297.620, F.A.C. X Exceptions or alternate procedures have not been requested.

Alternate Procedures and
Requirements

! State requirement only; not federally enforceable.

ECT, 2006.
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| Vandolah

January 17, 2007

Joel Smolen

Air Compliance Supervisor

Florida Department of Environmental Protectlon (FDEP)
13051 N. Telecom Parkway

Temple Terrace, Fl. 33637

Phone: 813-632-7600
Fax: 813-632-7665

Re: Vandolah Power Company, LLC

Facility ID: 0490043; ORIS Code: 55415; Title V Permit: 0490043- 003-AV
Title V Statement of Compliance - 2006

Dear Mr. Smolen:

Vandolah Power Company respectfully submits the 2006 "Statement of Compliance — Title V
Source" form and support information for the Vandolah Power Pro_]ect located near Wauchula,

‘Hardee: County, Florida.

If there are any questions regarding this submittal, please do not hesitate to contact me at
(863)773-2277 %2222 (e-mail: doug. Jensen@northernstargen com) or Chris Coombs at (863)
773-2277 %2228 (e-mail: chris. coombs@northemstargen com).

Douglés A. Jensen
Plant Manager

cc:
e Ms. Rosalyn Hughes - US EPA Region 4, Air Enforcement Section, 61 Forsyth Street,
Atlanta, GA 30303-8960 [tel 404-562-9206]

¢ Mr. Chris Coombs — Vandolah Power Company — EHS Manager

Vand’ol’aﬁ Power CamemJ LL.C. 2394 Vandofah Road Wau.cﬁuifa,—FL33873
Tel (863) 773-2277 Fac (863) 773-5908



Department "of
Environmental Protection

D_ivision of Air Resource Management

STATEMENT OF _COMP-LIANCE - TITLE V SOURCE

REASON FOR SUBMISSION (Check one to indicate why this statement of compliance is bLg submltled)

™ Annual Requirement O Transfer of Permit OO0 Permanent Facility Shutdown
REPORTING PERIOD* . REPORT DEADLINE**
January 1 through December 31 of 2006 (year) Febx uarv 28, 2007

“'The statement of compliance must cover-all conditions that were in effect during the mdlcated reportmg period,
including any conditions that were added, deleted, or changed through permit révision.
**See Rule 62-213.440(3)(a)2., F.A.C.

Facility Owner/Company Name: Viandolah Power Company. LLC

* Site Name: Vandolah Power Project  Facility ID No. 0490043 County: HARDEE -

COMPLIANCE STATEMENT (Check only one of the following three options)

XX A. This facility was in-compliance with all terms and conditions of the Title V Air Operatlon Permit and, if
“applicable, the: Acid Rain Part; and there were no reportable incidents of deviations from applicable
requirements associated with any malfunction or breakdown of process; fuel burning or ¢mission control
equipment, or monitoring systems during:the:reporting period identified above.

‘ _ B. ‘This: facility was in compliance with all terms and conditions of the Title V Air Operation Pérmit and, if
applicable, the Acid Rain Part; however, there were one or more reportable incidents of deviations from
applicable requirements associated with malfunctions or breakdowns of process, fuel burning or emission -
coritrol equipment, or monitoring systems during the reporting period identified above, which were reported
to the Department. For each incident of deviation, the following information is iricluded:

1. Date of report previously submitted identifying the incident of deviation.

2.  Description of the incident.

C. This facility was in compliance with all terms and conditions of the Title V' Air Operation Permit and, if
applicable, the Acid Rain Part, EXCEPT those identified in ihe pages attached to this report and any
reportable incidents of deviations: ﬁ'om'appllcable requirements associated with malfunctions or breakdowns
of process, fuel burniing or emission control equipment, or monitoring systems during the reporting period
identified above, which were reported to the Department. For each item of noncompliance, the following
information is included:

1. Emissions unil identification number.

"2..  Specific permit condition number (note whether the permit condition has been added, deleted, or-

changed during certification period). '

Description of the requirement of the permit condition.

4, Basis for the determination of noncompliance (fOr'm‘onito_rqd_ parameters, indicate whether monitoring
was continuous, i.e., recorded at least-every 15 minutes; or intermittent).

5.  Beginning and ending dates of periods of noncompliance.

6. Identification of the probable cause of noncompliance and description of corrective action or
préventative measures implemented.

7. Dates of any reports previously submitted identifying this incident of noncompliance.

‘ o For each incident of deviation, as described in paragraph B. .above, the following information is included:
1. Date of report previcusly submitted identifying the incident of deviation.
2. Description of the incident.. ~

DEP Form No. 62-.2]3.900(’1)
Effective: 6-02-02 1



STATEMENT OF COMPLIANCE - TITLE V SOURCE

RESPONSIBLE OFFICIAL CERTIFICATI’ON

I, the undersigned, am a responsible official (Title V air permit apphcatlon or responsible official
notlﬁcahon form on file with tlie Department) of the Title V source for which. this' document is being.
submitted. With respect to all matters other than Acid Rain program requirements, I hereby certify,

based on the information and belief formed after reasonable i inquiry, t.hat the statements made and data
‘contained in tlns documept are true, accurate, and complete.

7 i _ L J—/é_o;f—

(Stgnatur : tle VSow ‘ce‘Responsible Offi czal) . o .. (Date)

7

Name: Douglas A. Jensen ' _ | Title: V-a‘ndblah'PlAnt Mansg er

DESIGNATED REPRESENTATIVE CERTIFICATION (only. applicable to' Acid Rain source)
1, the undersigned, am authorized to make this submiission on behalf of the owners and operators of the _
Acid Rain source-or Acid Rain units for which the submission is made. I certify under penalty of law

that I have personally examined, and am familiar with, the statements and information submitted in this
document and all 1ts attachments Based on my mqmry of those mdmduals w1th pnmary responsibility

know]edge and belief true, accurate, and complete I am aware that there: are: s1gmﬁcant penaltles for
submitting, false statements and .information or omitting required statements and mformatlon, mcludmg‘
the p0551b111ty of ﬁne primprisonment.

/-/4-02
: (Date)
‘Name: i)'ouglas A. Jensen A Title: Vandolah Plant Manag er _

{Note: Attachments, if required, are created by a responsible. oﬁ'icxal or designated representative, as
appropriate, and should consist of the information specified and any supporting records.. Additional
information may also be attached by a lespons:b[e official or designated representative. when
-elaboration is iequzrea' for clarity. This report is to be submitted to both the compliance authority (DEP
district.or local air program)-and. the U.S. Environmental Protection Agericy(EPA) (U.S. EPA Region 4,
Air and EPCRA Enforcement.Branch, 61 Forsyth Street, Atlanta'GA 30303).)

DEP Form No. 62-213.900(7)
Effective: 6-02-02 2




ATTACHMENT G

REQUESTED CHANGES TO CURRENT
TITLE V AIR OPERATION PERMIT



ATTACHMENT G
VANDOLAH POWER COMPANY, LLC
VANDOLAH POWER PROJECT

- REQUESTED CHANGES TO CURRENT
TITLE V AIR OPERATION PERMIT

The following summarizes the requested changes to the current Title V Air Operation Permit:

Section I, Subsection A—Administratively corrected stack height listed in permit
from 60 feet to 75 feet. '

Section I, Subsection B—Remove EU ID No. 005-006, Two 2.8 Million Gallon Fuel
Oil Storage Tanks and list under Insignificant Units and/or Activities. These
emissions units were previously subject to NSPS 40 CFR part 60 Subpart Kb. This
regulation does not apply to these emissions units effective October 15, 2003.

Section III, Permit Condition A.5—Revise maximum heat input rates from
1,612 MMBtw/hr, while firing natural gas and 1,806 MMBtu/hr, while firing distillate
fuel oil, based on lower heating value (LHV) and ISO conditions to 1,854 MMBtu/hr,
while firing natural gas and 1,969 MMBtwhr, while firing distillate fuel oil, based on
higher heating value (HHV) and at ambient temperature of 32 degrees Fahrenheit.
These heat input values are consistent with the heat input values presented in the
original Title V permit application. A copy of the design information has been
provided as Attachment L for your convenience. This requésted change does not
affect any permitted emission limit.

Section III, Permit Condition A.5—Add the following FDEP standard language:

{Permitting note: The heat input limitations have been placed in each permit to
identify the capacity of each emissions unit for purposes of confirming that emissions
testing is conducted within 90-100 percent of the emissions unit’s rated capacity (or
to limit future operation to 110 percent of the test load), to establish appropriate
limits and to aid in determining future rule applicability. Regular recordkeeping is not
required for heat input. Instead, the owner or operator is expected to determine heat
input whenever emission testing is required, in order to demonstrate what percentage
of the rated capacity that the unit was tested. Such heat input determinations may be
based on measurements of fuel consumption by various methods including but not
limited to fuel flow metering or tank drop measurements, using the heating value of

~ the fuel determined by the fuel vendor or the owner or operator, to calculate average

hourly heat input during the test.}
Section III, Permit Condition A.23—Added the following language:

Y:\GDP-07\PRNVANDOLAH\FDEPAPP-ATTG.DOC~—052507



For each combustion turbine that fires distillate oil for less than 400 hours during the
previous fiscal year, the annual performance (compliance) tests for firing distillate oil
for the current fiscal year of operation are not required.

e Section III, Permit Condition A.46—Delete reference to requirement that fuel vendor
provide analysis of nitrogen content of distillate fuel oil.

. e Section [V—Revised EPA ID numbers of combustion turbines from CT1 thru CT4 to
GT101, GT201, GT301, and GT401 to be consistent with EDR reporting.

An electronic version of the Title V operating permit, which incorporates the above
requested changes using the track changes feature, can be provided upon request.

REQUESTED CHANGES TO
LIST OF INSIGNIFICANT ACTIVITIES

e Updated List of Insignificant Activities (refer to Attachment D).

An electronic version of the updated List of Insignificant Activities can be provided upon
request.

YAGDP-0\WPRRVANDOLAHWFDEPAPP-ATTG.DOC—052507



ATTACHMENT H

FUEL ANALYSIS OR SPECIFICATION



© ATTACHMENT H-1

Typical Natural Gas Composition

_ Percent
Component : (by volume)
Gas Composition
Hexane+ ‘ 0.05
Propane - 0.40
I-butane | 0.09
N-butane 0.10
Pentane | 0.06_ V
Nitrogen 0.44
Methane 96.00
co, ’ 0.88
Ethane 2.15
Other Characteristics
Heat content ) 1,035 Btu/ft3..with
14.73 psia, dry
Specific gravity , 0.587
Sulfur content (maximum) . 1.0 gr/100 scf

Note: Btw/ft’ = British thermal units per cubic foot.
psia = pounds per square inch absolute.
gr/100 scf = grains per 100 standard cubic foot.

Source: FGT Gulfstream Osceola Station, 2007.

YAGDP-OTWRINYANDOLAHFDEPAPP-ATTH.DOC.1—052507



ATTACHMENT H-2

Typical No. 2 Fuel Oil AnalySis

Parameter Value
Density, Ib/gal (average) 7.05
Heat of combustion, Btw/lb (average) :
Gross . - _ 19,398
Net 18,300
Hydrogen, percent by weight (average) 12.65
‘Carbon, percent by weight (average) _ 87.10
Nitrogen, percent by weight (average) ' | 0.02
Ash, percent by weight (maximum) 0.01
Sulfur, percent by weight (maximum) 0.05
Trace constituents, ppm
Sodium _ <0.1
Vanadium <0.1
Potassium <0.1
Lead <0.1
Calcium <0.1
Magnesium <0.1

Note: Btw/lb = British thermal units per pound.
Ib/gal = pounds per gallon.
ppm = parts per million.

Source: Golder Associates, 1998.
ECT, 2007.
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GENERAL

The Stop/Speed Ratio Valve (SRV) and the Gas Control Valves (GCVs) work in conjunction to regulate the

total fuel flow delivered to the gas turbine. This arrangement uses four separate Gas Control Valves to control
the distribution of the fuel flow to a multi-nozzle combustion system. (See Gas Fuel System schematic) -

The GCVs control the desired fuel flow in response to a control system fuel command, Fuel Stroke Reference

(FSR). The response of the fuel flow to GCVs’ commands is made predictable by maintaining a predeter-

_mined pressure upstream of the GCVs. The GCVs’ upstream pressure, Py, is controlled by modulating the

SRV based on turbine speed as a percentage of full speed, TNH, and feedback from the P, pressure transduc-
ers, 96FG-2A, B, and C. Refer to the Gas Fuel System schematlc

In a Dry Low NOx 2.6 (DLN-2.6) combustion system there are four gas fuel system manifolds: Premix 1
(PM1), Premix 2 (PM2), Premix 3 (PM3), and Quarternary (Q). Each combustion chamber has a total of six
fuel nozzles. The PM1 gas fuel delivery system consists of one diffusion type fuel nozzle for each combus-
tion chamber. The PM2 gas fuel delivery system consists of two premix type fuel nozzles for each combus-
tion chamber. The Quarternary gas fuel delivery system consists of injection pegs located in each combustion

casing. The PM3 gas fuel delivery system consists of three premix type fuel nozzles for each combustion.
chamber. The GCVs regulate the percentage of the total fuel flow delivered to each of the gas fuel system .
manifolds.

FUEL GAS CONTROL SYSTEM

The GCVs and SRV are actuated by hydraulic cylinders moving against spring loaded valve plugs. Three
coil servo valves are driven by electrical signa]s from the control system to regulate the hydraulic fluid in
the actuator cylinders. Redundant sensors in the form of Linear Variable Differential Transformers (LVDTs)
mounted on each valve provide the control system with valve position feedback for closed loop position con-

trol.

.A functional explanation of each part or subsystem is contained in subsequent paragraphs For more detail

on the electro-hydraulic circuits see the SPEEDTRON]C System text, Gas Fuel system schematlcs, and Con-
trol Sequence Programs furnished to the site.

A. Gas Control Valves

The plugs in the GCV's are contoured to provide the proper flow area in relation to valve stroke. The
combined position of the control valves is intended to be proportional to FSR. The GCVs use a skirted
valve disc and venturi seat to obtain adequate pressure recovery. High pressure recovery occurs at valve
pressure ratios substantially less than the critical pressure ratio. The result is that the flow through the
GCVs is independent of the pressure drop across the valves and is a functlon of valve mlet pressure, Py,
and valve area only.

The control system’s fuel command, FSR, is the percentage of maximum fuel flow required by the con-
trol system to maintain either speed, load, or another setpoint. FSR is broken down into two parts which
make up the fuel split setpoint, FSR1 and FSR2. FSR1 is the percentage of maximum fuel flow required
from the Liquid Fuel System and FSR2 is the percentage of maximum fuel flow required from the Gas .
Fuel System. FSR2 is also broken down into four parts, FSRPM1, FSRPM2, FSRPM3 and FSRQT. -
FSRPM1 is the percentage of FSR2 controlling the GCV1 gas fuel valve. FSRPM2 is the percentage
of FSR2 to be directed to the GCV2 gas fuel valves, and so on. FSRPM1 is used as a reference to a servo
amplifier which drives the coils of GCV #1. FSRPM2 is used to drive the coils of GCV #2, and so on.
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Each processor of the control system computes its own FSR2, FSRPM]1, 2, 3 and FSRQT and each pro-
cessor drives one of the three servo valve coils. The GCVs’ position control loops function similarly to

the SRV’s position control loop.

The servo valves are furnished with a mechanical null offset bias which causes the GCVs or SRV to move
to the zero stroke position during a zero voltage input signal or an open circuiting of the servo valve coils.
During calibration, checks should be made to insure this feature is functioning properly. .

The SRV and GCVs are equipped with hydraulically actuated spring return dump valves. The dump
valves are held in their normal operating state by a supply of hydraulic oil referred to as trip oil. The trip
oil system is triple redundant to ensure that no single device failure can disturb the operation of the power
generatmg unit.

. Gas Control Valve (GVC) Position Control Loop

The position control loop is shown on Figure 1. Two LVDTs (96GC- l through -8) are used on each con-
trol valve for position sensing. Their feedback signals go through the servo-amplifier where two inde-
pendent transformers and a discriminator circuit demodulate the LVDT ac output to dc feedback signals
acceptable for use by the position control. The highest signal is diode gated and proportioned by an am-
plifier to the correct valve stroke calibration. See Figure 2 for a typical calibration curve.

It is this dc signal which is fed back and compared to FSR at the summingjunction of an error amplifier
in the servo-driver circuitry. For stable control, the amplified error is properly proportioned to command
the integrating amplifier which drives the servovalve, 65GC. When the LVDT feedback equals the FSR
input signal the servo-drive amplifier summing junction is satisfied.

The Control Specifications give the correct position loop settings for a specific turbine.

. LVDT Terminal Connections

Linear Variable Differential Transformers (LVDTs) used in SPEEDTRONIC control have special pro-
prietary windings which requires that several of the terminals be jumpered at the first terminal board,
since the SPEEDTRONIC system requires only four LVDT leads. The primary winding of the LVDTs
is tapped off at the 25% point, and the connection is brought out to become one of the two output connec-
tions of the LVDT. The low voltage input connection of the primary coil must be connected to the zero
stroke end connection of the secondary windings, and the null position ends of the two secondary wind-
ings must be connected to permit the secondary windings to be in series opposition. Four leads used in
the SPEEDTRONIC fuel control loop are the two primary connection leads for excitation and the two
special output connections. One of the output connections is the tapped connection lead of the primary
winding. The other connection is the maximum stroke end connection of the secondary winding. Polar-
ity of the tapped primary connection is opposite to the polarity of the secondary winding at zero stroke,
and is in series addition to the polarity of the secondary winding at zero stroke, and is in series addition
to the polarity of the secondary winding at maximum stroke. Thus, the polarity of the ac output of the
LVDT, (or the rectified dc output), as used in SPEEDTRONIC control, does not reverse as the LVDT
core position is moved from the zero fuel stroke to the maximum fuel stroke position. The LVDT with
the proprietary output circuit is designed for an output of 0.7 volts RMS ac with the zero stroke of the
valve stem and 3.5 volts RMS ac at the designed maximum stroke for the specified LVDT. The actual
maximum required position of the gas control valve’s stem, and travel, may be slightly less than the actu-
al design stroke for the LVDT.
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D. LVDT Oscil_lators

Excitation for each LVDT is provided by an oscillator in the SPEEDTRONIC panel. The output of each
oscillator is 7.0 volts ac at a nominal frequency of 3000 Hz. The two oscillators, however, on the two
LVDTs can cause a beat frequency equal to the difference in the frequency of the two oscillators. There-
fore, one oscillator is set at 3200 Hz and the other osc1llator is set at 2800 Hz to eliminate the effects of
the beat frequency in the same control loop. :

. Servovalve (65GC and 90SR) Mechanical Position

The servovalves are furnished with a mechanical null offset bias to cause the gas control valves or stop/
ratio valve to go to the zero stroke position on zero voltage or an open circuiting of both servovalve coils.
During calibration, checks should be made to insure that this happens. -

The SRV and GCVs are equipped with hydraulic supply filters which have a high differential pressure

indicator for local indication.
. Stop/Speed Ratio Valve

. The SRV serves two functions. First is its operation as a stop valve, making it an integral part of the

protection system. An emergency trip or normal shutdown will trip the valve to its closed position, pre-
venting gas fuel flow to the turbine. Closing the SRV can be achieved in two ways: dumping the hydrau-
lic oil from the SRV’s hydraulic actuator cylinder, or driving the SRV closed electrically using the con-
trol system’s SRV position control loop. The SRV also operates as ‘a pressure regulating valve. The
control system uses the SRV to regulate the pressure, P,, upstream of the GCVs. See Figures 3,4.

While the SRV’s position control loop is considered an inner control loop, the pressure control loop is
considered an outer control loop. The control system computes a P pressure command, FPRGOUT.
This command is a linear function of TNH. Three pressure transducers are used to sense the intervalve
pressure, P,. Each channel of the control system computes its own FPRGOUT and each is wired to a

. single pressure transducer. The pressure transducers are used to determine the error between desired P;

pressure, FPRGOUT and actual P, pressure. The resulting error is scaled through an integration algo-
rithm which uses the current gas FSR command, FSR2, to compute a valve position command. Two
LVDTs sense SRV stem position and their outputs are returned to each channel of the control system.
The control system selects the largest feedback signal in determining the error between desired SRV
valve position command and actual valve position. The error then becomes the input to the servo amplifi-
er which drives the servo valve in the direction required to decrease the position error.

The following conditions must be satisfied before the SRV can be opened: (Either a transfer to Gas fuel
must be occurring OR a 100% Liquid fuel split setpoint must not exist) AND (the master protective cir-

cuit must be enabled) AND (the Gas Fuel System purge valve(s) must be closed) AND (either flame

detection control must be enabled OR the ignition permissive circuit must be enabled)

The SRV will be closed automatically on flame fa1]ure, failure to ignite on start-up, or actuation of the .
fire detection equipment. Following a unit trip the master protective and ignition permissive circuits are
used to prohibit starting until the conditions are acceptable.

In the event of an emergency trip or normal shutdown a negative P, pressure is commanded by
FPRGOUT. This negative command drives the SRV servo valve into negative saturation and quickly
closes the SRV. However, in these situations the dumping of hydraulic fluid from the SRV actuator cylin-
der will allow the SRV return spring to close the valve well before the servo valve can empty the cylinder.
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G.

J.

‘Valve Malfunction Alarms

In addition to being displayed, the feedback signals and the control signals of all valves are compared
to normal operating limits, and if they should go outside of these limits, there will be an alarm. The fol-
lowing are typical alarms:

1. Loss of feedback.

2. Valve is open prior to pe.nnissive to open.

3. Loss of servo current signal. |

4. P, pressure (96FG) is zero during operation.
5. Valve not following command.

The servovalves are furnished with a mechanical null offset bias to cause the gas control valve or speed
ratio valve to go to the zero stroke position (fail safe condition) should the servovalve coil signals or
power be lost. During a trip or no run condition, a positive voltage blas is placed on the servo coils hold—
ing them in the position calling for valve closed.

Calibration of Fuel Gas Pressure Transducers, 96FG-2A, 2B, 2C

The fuel gas pressure transducer, 96FG, is a pressure transducer with a dc voltage output directly propor-
tional to pressure input in psig. It incorporates solid state circuits and an amplifier in the transducer case.

A diode is connected across the output of the transducer. This prevents any possibility of a spurious sig- -
nal driving the transducer amplifier negative, out of its normal operating range. -

The transducer is normally factory adjusted and calibrated; however, the calibration must be checked
in the field and necessary readjustment made to meet the volts-output versus pressure-input require-
ments, as specified in the Control Specifications.

Gas Strainer
1. Y Type Strainer

A strainer is provided in gas supply lines to remove any foreign particles from the gas fuel before
it is admitted to the speed/ratio valve assembly. There is a blowdown connection on the bottom of
the strainer body which should be utilized periodically for cleaning the strainer screen. A high filtra-
tion, start-up strainer basket needs to be left in the strainer until it stays clean for 48 hours of continu-
ous operation. At which point, it should be removed and a more durable running strainer basket
should be installed for continuous operation.

2. Duplex Strainer

The duplex strainer is designed as a single unit with two strainer baskets. A basket is isolated and
individually removed for cleaning while fuel is filtered through the other one. There is no blow-
down. A high filtration, start-up strainer basket needs to be left in the strainer until it stays clean for
48 hours of continuous operation. At which point, it should be removed and a more durable running
strainer basket should be installed for continuous operation.
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3. Witch Hat Strainer

A conical strainer(s) is field installed upstream of each fuel gas manifold between two mating
flanges. The strainer(s) is oriented with the tip in the opposite direction of fuel flow and is used to -
prevent foreign particles from entering the combustion system. Following the first ten hours of unit
operation, the strainer(s) and gasket(s) are removed. A new gasket(s) should be reinstalled prior to
restarting the unit.

K. Low Pressure Switch, 63FG

- This pressure switch is installed in the gas piping upstream from the gas stop/speed ratio valve and con-
trol valve assembly and initiates an alarm on the annunciator panel whenever the gas pressure drops be-
low a specified setting. On dual fuel units, this switch or a second 63FG pressure switch set below the
alarm setpoint is used to initiate a transfer to liquid fuel. :

L. Pressure Gauges

Three pressure gauges, with hand valves, are installed in the fuel gas supply line. The upstream pressure
gauge measures the pressure of the gas entering the stop/speed ratio valve; the intermediate pressure
gauge measures P, pressure ahead of the gas control valve; and the downstream gauge measures the
pressure as the gas leaves the gas control valve. ,

M. Gas Fuel Vent Solenoid Valve 20VG

This solenoid valve vents the volume between the stop/speed ratio valve and the gas control valves when
the solenoid is deenergized. The solenoid is energized and the vent valve closed when the master control
protection circuit is energized and the turbine is above the cooldown slow roll speed. It will be closed
and remain closed during gas fuel operation. '

The vent is open when the turbine is shut down because the stop/speed ratio and gas control valves have
metal plugs and metal seats and theréfore, are not leak tight. The vent insures that during the shutdown
period, fuel gas pressure will not build up between the stop/speed ratio and gas control valves, and that
no fuel gas will leak past the closed gas control valve to collect in the combustors or exhaust.

If the vent valve fails during normal operation the SRV will continue to maintain consiant pressure, P5.
This is accomplished by opening further, making up any lost flow through the vent valve. .

N. Routing of Vent Lines by Customer/Installer

FG3 and FG2 are potential Class 1, Div 1 sources of natural gas. Installer shall route these lines separate

“from each other and from all other vents, to a naturally ventilated area outside of any buildings or enclo-
sures, and in an area free from sources of ignition. The extent of the hazardous area created by FG3 is
a5 ftClass 1, Div 1, Group D spherical radius and area between 5 ft and 10 ft is considered to be a Class”
1, Div 2, Group D spherical radius. The minimum extent of the hazardous area created by FG2 is a Class
1, Divl, Group D cylinder that extends 5 ft upstream and 10 ft downstream of the FG2 termination with
a 10 ft radius. Additionally a Class 1, Div2, Group D hazardous area extends 5ft upstream and 10 ft in -
al] other directions around the FG2 Class 1, Div 1, Group D hazardous area. The actual extent of the
hazardous area created FG2 vent will depend on the volume of gas released when the manual strainer
blowdown valve is operated, and the pressure temperature and density of the gas present at FG1 at the
time the strainer blowdown/vent valve is operated.
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I. GENERAL |
‘ The dry low NOx 2.6 (DLN-2.6) control system regulates the distribution of fuel delivered to a multi-

nozzle, total premix combustor arrangement. The fuel flow distribution to each combustion chamber fuel
nozzle assembly is calculated to maintain unit load and fuel split for optimal turbine emissions.

Il. GAS FUEL SYSTEM

The DLN 2.6 Combustion system consists of six fuel nozzles per combustion can, each operating as a fully
premixed combustor, five located radially, one located in the center. The center nozzle, identified as PMI,
(PreMix 1), two outer nozzles located adjacent to the crossfire tubes, identified as PM2, (PreMix 2), and
the remaining three outer nozzles, identified as PM3, (PreMix 3). Another fuel passage, located in the air-
flow upstream of the premix nozzles, circumferentially around the combustion can, is 1dent1ﬁed as the qua-
ternary fuel pegs, (refer to figure 1).

Q*'F'\
(15 pegs)
/ Qs N
pM2 0\ PM1
(2 nozzies) 3 (1 nozzle)

located at crossfire tubes PM 3

‘ : ' (3 nozzles)

Figure 1. DLN2.6 Fuel Nozzle Arrangement
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The fuel flow to the six fuel nozzles and quaternary pegs are controlled by four independent control valves,
each controlling flow split and unit load. The gas fuel system consists of the gas fuel stop/ratio valve, gas
control valve one, (PM1), gas control valve two (PM2), gas control valve three, (PM3), and gas control valve
four, (Quat). (Refer to figure 2.) .

The stop/ratio valve (SRV) is designed to maintain a predetermined pressure, (P2), at the inlet of the gas con-
trol valves. Gas control valves one through four, (GCV1-4), regulate the desired gas fuel flow delivered to
the turbine in response to the command signal FSR, (Fuel Stroke Reference), from the SPEEDTRONIC pan-
el. The DLN 2.6 control system is designed to ratio FSR into a Flow Control Reference. This flow control
philosophy is performed in a cascading routine, scheduling a percentage flow reference for a particular valve, -
and driving the remamder of the percentage to the next valve reference parenthetically downstream in the
-control software.

s o

Wd!imuﬁﬁiﬁte%eﬁﬂp.ﬁ

a—— BURNING

SRV —D% GGV Tem) |- — SINGLEA
-k
X

:“fnz__'—l. ZONE
GCV2 PM2 R | 6 BURNERS
GAS SKID GCv4 ‘ TURBINE COMPARTMENT
SRV SPEED/RATIO VALVE PM3 - 3 NOZ. PRE-MIX ONLY
GCV1 GAS CONTROL PM1 "PM2 - 2 NOZ. PRE-MIX ONLY
GCV2 GAS CONTROL PM2 PM1 - 1 NOZ. PRE-MIX ONLY
GCV3 GAS CONTROL PM3 Q - QUAT MANIFOLD, CASING, PRE-MIX ONLY
GCV4 GAS CONTROL Quaternary '
@ Proprietary Information h : i " john cole 1996
FIGURE 2. Gas Fuel System '

III. GAS FUEL OPERATION

The DLN 2.6 fuel system operation is a fully automated, sequencing the combustion system through a num-
ber of staging modes prior to reaching full load. Figure three represents typical operation sequence, from
firing to full load fuel flow staging associated with DLN-2.6 operation, and a typical shutdown fuel staging
sequence from full load to unit flame out at part speed. Asillustrated, the primary controlling parameter for
_fuel staging is the calculated combustion reference temperature (TTRF1), which will be discussed later in
this document. Other DLN 2.6 operation influencing parameters available to the operator are the selection
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~ of IGV temperature control “on” or “off”, and the selection of inlet bleed heat“‘on” or “off”. To achieve maxi-

mum exhaust temperature as well as an expanded load range for optimal emission, IGV temperature control
should be selected “ON”, and inlet bleed heat should be selected “ON ” Temperamre control and Inlet bleed
heat operation will be discussed later in this document. _

DLN-2.6

| Typical DLN-2.6
: o Loading Typical
[ PWiPME__|) trgamitaloossie)  Sequence . Un-Loading
1 ) - : Sequence
[' PND ﬂ {Complete crossire to 95 % speed) | PM1+PM2+PM3+QIN _
(P 1) (85 % spoedto TTRF1 swich 1) TPMZePMBQ  NC N\
' : BREAKER -

—

([ PwiePVR

[T PMiPME  |) (TRFI swich 209
v ) .

ﬂ (VTRF1 switch #1 1o #2)

)
(T PM1:PM2 7

(PM1+PM3

Y

L

(~ PNDPME_ | (TTRF1 owich 4, riefchraton) y
' | PM1 (FSNL operating mode)
fpwm jj (TTRF1 swilch #3 + & ime delay to #4) -
rmmm {Above TTRF1 switch #4 to base load)
. : UNIT FLAVE-QUT
FIGURE 3. DLN2.6

DLN 2.6 operational mode is displayed on the main display as well as the DLN display. Operational mode
is defined as the sum of the nozzles being delivered fuel, therefore, if PM1 and PM3 are fueled, the unit is
in Mode 4, likewise, if PM2 and PM3 are fueled, the unit is in Mode 5 When the quaternary passages are
fueled, a Q is added to the mode number.

CHAMBER ARRANGEMENT

The 7F machine employs 14 combustors while the 9F employs 18 similar but slightly larger combustors.
For each machine there are two spark plugs and four flame detectors in selected chambers with crossfire

 tubes connecting adjacent combustors. Each combustor consists of a six nozzle/endcover assembly, forward

and aft combustion casings, flow sleeve assembly, multi-nozzle cap assembly, liner assembly, and transition
:piece assembly. A quaternary nozzle arrangement penetrates the circumference of the combustion can, port-
ing fuel to casing injection pegs located radially around the casing. Figure 4 represents the chamber arrange-
ment
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Figure 4. 7FA DLN-2 Combustor
COMBUSTION REFERENCE TEMPERATURE.

The combustion reference temperature signal, (TTRF1), is generated by a calculation in the DLN-2.6 con-
trol software. This calculated temperature represents a reference for combustor mode sequencing and fuel
split scheduling, but not unit load control. It should be noted that TTRF1 is not a true indication of actual
machine firing temperature, only a reference for DLN 2.6 mode transition sequencing. A careful checkout
of the combustion reference temperature during initial commissioning is required.

DLN-2.6 INLET GUIDE VANE OPERATION

- The DLN-2.6 combustor emission performance is sensitive to changes in fuel to-air ratio. The combustor

VIL

was designed according to the airflow regulation scheme used with inlet guide vane, (IGV), temperature con-
trol. Optimal combustor operation is crucially dependent upon proper operation along the predetermined.
‘temperature control scheme. Controlled fuel scheduling will be dependent upon the state of IGV temperature .
control. IGV temperature control on can also be referred to as combined cycle operation while IGV tempera-
ture control off is referred to as simple cycle operation. :

DLN-2.6 INLET BLEED HEAT

Operation of the gas turbine with reduced minimum IGV settings can be used to extend the Premix operating
region by 20 — 30% of base load. Reducing the minimum IGV angle allows the combustor to operate at a
firing temperature high enough to achieve optimal emissions.
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The inlet bleed heat system regulates compressor d;\scharge bleed flow through a control valve and into a
manifold located in the compressor inlet air stream. The control valve variés the inlet heating air flow as
a function of IGV angle. At minimum IGV angles the inlet bleed flow is controlled to a maximum of 5.0%
of the total compressor discharge flow. As the IGV’s are opened at higher loads, the inlet bleed flow will
proportionally decrease until shut off.

The IBH control valve is monitored for its ability to track the command setpoint. If the valve command set-
point differs from the actual val ve position by a prescribed amount for a period of time, an alarm will annunci-
ate to warn the operator. If the condition persist for an additional amount of time, the inlet bleed heat system
will be tripped and the IGV’s minimum reference will be raised to the default value.

The IBH system monitors the temperature rise in the compressor inlet airflow. This témperatﬁre rise serves
asan indication of bleed flow. Failure to detect a sufficient temperature rise in a set amount of time will cause
the inlet bleed heat system to be tripped and an alarm annunciated.

. FLAME DETECTION

Reliable detectlon of the flame location in the DLN-2.6 systcm is cntlcal to the control of the combustlon

gxqggggauﬁ ““’ é’cﬁe’“x‘iiai»th sgasturbinehar "”‘”ﬂ’ﬁl’sa"?’ﬁiiaieﬂ mbiistionchs

IGNITION SYSTEM

Two spark plugs located in different combustion chambers are used to ignite fuel flow. These spark plugs
are energized to ignite fuel during start—up only, at firing speed. Flame is propagated to those combustion
chambers without spark plugs through crossfire tubes that connect adjacent combustion chambers around
the gas turbine.

CONTINGENCY OPERATION
A. Unit Trip

In the event of a unit trip, the gas fuel system will be shut down by deactiVating the dump valves on the
SRV and GCV’s. This will allow the hydraulic fluid which activates the valve open to be ported to drain,
while fluid is ported from hydraulic supply to close the valve, with assistance from the spring force.

B. False Start

During a false start, where flame is not established in the four monitored combustion chambers after 10.

_seconds, the stop ratio valve, (SRV) and gas control valves, (GCV’s) are shut and the unit is run through -
a second unit purge cycle. At the end of this purge cycle, fuel is admitted and firing is again attempted.
If the second attempt is unsuccessful in maintaining flame, the unit is tripped and the SRV and GCV’s
close.
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XI. DLN-2.6 DISPLAY MESSAGES

. The followmg display messages will appear on the SPEEDTRONIC control panel CRT in order to inform
' _ the operator of the current combustion mode of operation: _

Mode 1 (orMl)
. Mode 2 (or M2)
Mode 3 (or M3)
Mode 4 ( or M4)
Mode 5 ( or M5)

Mode 5Q (or M5Q_)

_ Mode 6Q (or M6Q)

XII. DLN-2.6 SYSTEM ANNUNCIATOR TROUBLESHOOTING CHART

The following is a list of additional alarms and corrective actions for a gas turbine supplied with DLN-2.6
and related systems. This list is intended to be a supplement to the Annunciator chart contained in the stan-
dard gas turbine operating procedures.
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XIII. DLN-2.6 ALARMS

Alarm Message Cause Action

DRY LOW NOX-2 SYSTEM DLN SYSTEM FAULT, TRIP IS |CHECKDLN SYSTEM TRIPS
TROUBLE TRIP REQUIRED. AND ALL OTHER ANNUN-
(L4DLNT_ALM) CIATED ALARMS

DRY LOW NOX-2 SYSTEM DLN SYSTEM FAULT, UNSAFE |CHECK DLN SYSTEM SHUT-

-| FAULT - FIRED SHUTDOWN: | TO OPERATE ATCURRENT - | DOWNS AND ALL OTHER AN-
(L94DLN_ALM) LOAD POINT NUNCIATED ALARMS -
GAS FUEL INTERVALVE INTERVALVE PRESSURE OUT, EXAMINE P2 P—_RESSURE'_ )
PRESSURE TROUBLE OF LIMITS TRANSDUCERS :

GAS FUEL SUPPLY PRES- | —TFUEL SUPPLY PRESSURE BE- | CHECK GAS SUPPLY PRES-
SURE LOW ALARM LOW MINIMUM REQUIRED SURE, CLOGGED FILTER/SEP-
(L63FGL_ALM) . : - | ARATOR _

NO INLET HEATING AIR LACK OF TEMPERATURE RISE | VERIFY MANUAL ISOLATION
FLOW DETECTED AT INLET BELL- MOUTH WITH | VALVE IS OPEN, VERIFY CON-
: BLEED HEAT ENABLED TROL VALVE OPERATION
CHECK INLET THERMOCOU-
| PLES
BLEED HEAT DRAIN VALVE | IBH DRAIN VALVE STUCK OR | INSPE CT_VAL—VE_—VERIFY T
FAIL TO CLOSE FAULTY POSITION FEEDBACK |POSITION, CHECK POSITION
) : . FEEDBACK o
BLEED HEAT VALVE POSI- IBH CONTROL VALVE STUCK [INSPECT VALVE, VERIFY. |
' | TION TROUBLE OR FAULTY POSITION FEED- | POSITION, CHECK POSITION
BACK FEEDBACK
BLEED HEAT SYS NOT OP- CONTROL VALVE STUCK OBSERVE THE CONTROL
ERATIONAL ~ TRIP CLOSED OR FAULTY INLET | STROKE AND CHECK THE IN-
THERMOCOUPLE READINGS |LET THERMOCOUPLES.
MANUAL ISOLATION/STOP CHECK THE MANUAL ISOLA-
| VALVE MAY BE CLOSED TION VALVE
GCV1 NOT FOLLOWING REF |GCVI COMMAND SETPOINT | EXAMINE GCV1 FOR STICKY
ALARM DIFFERENT FROM ACTUAL OPERATION, JAMMING AND
POSITION LVDT TROUBLE
GCVI NOT FOLLOWING REF [GCV1 COMMAND SEIPOINT _ |EXAMINE GCV1 FOR STICKY
TRIP | DIFFERENT FROM ACTUAL OPERATION, JAMMING AND
POSITION FOR AN EXTENDED |LVDT TROUBLE
PERIOD ' .
GCV1 POSITION TROUBLE GCV1 SERVO TROUBLE, SER- | EXAMINE GCV1 SERVO
VO CURRENT EXCESSIVE, VALVE AND LVDT’s FOR
"|LVDT DRIFTING, VALVE PROPER OPERATION
DRIFTING -
GCV2 NOT FOLLOWING REF |GCV2 COMMAND SEIPOINT | EXAMINE GCV2 FOR STICKY |
ALARM DIFFERENT FROM ACTUAL OPERATION, JAMMING AND
POSITION LVDT TROUBLE
GCV2 NOT FOLLOWING REF |GCV2 COMMAND SETPOINT _ |EXAMINE GCV2 FOR STICKY
TRIP DIFFERENT FROM ACTUAL OPERATION, JAMMING AND
POSITION FOR AN EXTENDED |LVDT TROUBLE

PERIOD
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Ala essage Cause Action
GCV2 POSITION TROUBLE GCV2 SERVO TROUBLE, SER- | EXAMINE GCV2 SERVO
' VO CURRENT EXCESSIVE, VALVE AND LVDT’S FOR
LVDT DRIFTING, VALVE PROPER OPERATION
DRIFTING ' :
GCV3 NOT FOLLOWING REF |GCV3 COMMAND SETPOINT EXAMINE GCV3 FOR STICKY
ALARM DIFFERENT FROM ACTUAL OPERATION, JAMMING AND
POSITION ' LVDT TROUBLE '
GCV3 NOT FOLLOWING REF ]|GCV3 COMMAND SETPOINT EXAMINE GCV3 FOR STICKY
TRIP DIFFERENT FROM ACTUAL '| OPERATION, JAMMING AND
POSITION FOR AN EXTENDED |LVDT TROUBLE
- | PERIOD N .
" GCV3 POSITION TROUBLE GCV3 SERVO TROUBLE, SER- [EXAMINE GCV3 SERVO .
VO CURRENT EXCESSIVE, VALVE AND LVDT’S FOR
LVDT DRIFTING, VALVE PROPER OPERATION
: DRIFTING :
GCV4 NOT FOLLOWING REF |GCV4 COMMAND SETPOINT EXAMINE GCV4 FOR STICKY |
ALARM DIFFERENT FROM ACTUAL OPERATION, JAMMING AND
POSITION ' LVDT TROUBLE
GCV4 NOT FOLLOWING REF | GCV4 COMMAND SETPOINT EXAMINE GCV4 FOR STICKY -
TRIP DIFFERENT FROM ACTUAL OPERATION, JAMMING AND
POSITION FOR AN EXTENDED |LVDT TROUBLE
PERIOD :
GCV4 POSITION TROUBLE GCV4 SERVO TROUBLE, SER- | EXAMINE GCV4 SERVO
VO CURRENT EXCESSIVE, "| VALVE AND LVDT’S FOR
LVDT DRIFTING, VALVE PROPER OPERATION
: DRIFTING :
AMBIENT PRESSURE READ- | AMBIENT PRESSURE ABNOR- | VERIFY AMBIENT PRESSURE,
ING AT MAX LIMIT MALLY HIGH CHECK AMBIENT PRESSURE
(L3CPRAH) .| TRANSDUCER FOR CALIBRA
. TION '
AMBIENT PRESSURE READ- | AMBIENT PRESSURE ABNOR- | VERIFY AMBIENT PRESSURE,
ING AT MIN. LIMIT MALLY LOW CHECK AMBIENT PRESSURE
(L3CPRAL) ' : TRANSDUCER FOR CAL[BRA
' TION
INLET DIFFERENTIAL PRESS |INLET BELLMOUTH DIFFER- VERIFY INLET BELLMOUTH
READING AT MAX LIMIT ENTIAL PRESSURE ABNOR- DIFFERENTIAL PRESSURE,
(L3CPRIH) |MALLY HIGH CHECK TRANSDUCER FOR
- PROPER CALIBRATION _
INLET DIFFERENTIAL PRESS |INLET BELLMOUTH DIFFER- VERIFY INLET BELLMOUTH
- | READING AT MIN. LIMIT ENTIAL PRESSURE ABNOR- DIFFERENTIAL PRESSURE,
(L3CPRIL) MALLY LOW CHECK TRANSDUCER FOR

PROPER CALIBRATION
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I. PLANT OPERATION— GAS TURBINE/GENERATOR

A. Ihtrod uction

The package power plant, as furnished for this installation, is comprised of a heavy duty gas turbine unit
driving a generator. Also included on site are generator auxiliary equipment, turbine and generator con-
trol equipment and off-base skids for fire protection, air processing, compressor & turbine cleaning,
cooling water, and exhaust frame blowers (as applicable), all essential to the overall operation of the
plant

The purpose of this writeup is to provide the operator with basic 1nfom1at10n for understandmg the over-
all operation of this plant. '

More operational information on the turbine, generator or auxiliary equipment can be found in the sys-
tem descriptions on the equipment. Unit specific operation, settings and adjustments information is cov-
ered by the Control Specifications. In addition one-line diagrams, and control equipment/piping sche-
matics are in the Outlines and Diagrams sectlon

B. General

The control system supplied with this equipment is designed to provide full or partially automatic, se-
quential programmed operation, as selected by the operator. During operation, running data can be se-
lected and displayed for operator information and action. This important running data is displayed on
both the turbine control panel, and gauoe/mdlcator readings on the turbine equ1pment Unit alarms are
displayed on the control panel CRT for review and action by the operator.

C. Checks Prior to Operation

Prior to startup or following major maintenance work, it is essential to check all support systems, power .
sources and control devices for proper condition. These checks are dependent on individual station pro-
cedures requirements, but may include such areas as drain valves closed, power breakers in the on posi-
tion, supply/isolation valves open, controls in start/operation positions, any tagged out equipment re-
tumed to normal state, all safety equipment in place. ' :

These instructions do not purport to cover all details or variations in equipment nor to provide for every possible
contingency to be met in connection with installation, operation or maintenance. Should further Information be desired or
should particular problems arise which are not covered sufficiently for the purchaser’s purposes the matter should be

- referred to the GE Company. © 1995 GENERAL ELECTRIC COMPANY
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D.

Operation

Following confirmation of hardware state, the operator can set controls to the desired point of control
by way of the turbine/generator control panels. With the selection of automatic operation, the operator
can perform a single start signal at the turbine control panel and the entire power package will start, se-
quence through the crank, fire, accelerate steps to running speed, synchronize and load to a preset point,
all without additional input from the operator. If a lower level of operation (such as crank, fire) is se-
lected at the control panel, the unit will automatically advance to that point and maintain until further
selections are made. The SPEEDTRONIC™ control system has been programmed to sequentially ac-
complish functions engineered to bring the power plant from a standstill to the selected point of opera-
tion. The turbine/generator control system also starts and stops base mounted and auxiliary equipment
to supply necessary cooling, lubrication, fuel requirements and protection functions.

With automatic generator synchronization selected, the control system will read, compare and adjust

- turbine—generator speed and generator voltage, etc., to match the system requirements. The generator

is then connected to the system by closure of the generator breaker or line breaker. Output from the tur-

-bine—generator set can be adjusted to meet distribution system needs (this can be accomplished by the

system dispatcher when that function has been connected to the control system). Synchronization of the
turbine—generator unit to the distribution system can be automatic, as stated above, or manual. In either
case, relaying and control components compare and display on the control panel critical information use-
fulin the proper connection of this unit to the system. In the manual synchronization mode it is the opera-
tor’s responsibility to adjust turbine—generator speed and generator voltage, etc., to match requirements
before closing breaker at proper time.

Unit output is limited by turbine exhaust temperature constraints. As ambient temperatures change, the
control system will automatically adjust fuel flow to the turbine to maintain exhaust temperature control

* setpoint, with corresponding change in output. Exhaust temperature control of the turbine—generator is

an automatic function, programmed into the control system for protection of the equipment, and cannot
be overridden.

In addition to the exhaust temperature control system, there are several other control and protection sys-
tems incorporated into the controls to ensure safe operation of this unit, these systems interact with each
other automatically: They are described in the Control Support System section.

Shutdown

Normal shutdown (with automatic operation selected), is accomplished by giving the unit a stop signal
at the control panel. The control system will unload the generator, open the generator breaker, decrease
fuel to the turbine until flame can no longer be maintained in the combustion chambers, and decrease
in speed to a standstill. At this point rotor turning function will be initiated. Also during the shutdown
cycle, support systems will be activated or shutdown as required.

Special Operations

- Special operations and abnormal operétions are described in the Operation tab. These special modes of

operation are unique to the equipment and needs of the site.



ATTACHMENT K

OPERATION AND MAINTENANCE PLAN



I o - ~ GER3620G

GE Power Systems

" Heavy-Duty Ga .
- Turbine Operating and

e .

SRR URIRE R,

Robert Hoeft ndr‘ Eric:Gebhas
GE Energy ices ¢
Atlanta, Gi




Heavy-Duty Gas Turbine Operating and Maintenance Considerations

Contents

Introduction . . . . . ... ... e e e 1
Maintenance Planning. . .. ...... ... ... ... . . ... . ... ... ... ... 1
' Gas Turbine Design Maintenance Features . . . ... . ... U e AU 3
Borescope Inspections . . . ........... .. .. e 4
Major Factors Influencing Mamtenance Equipment Life . . .. ...... L 4
Startsand Hours Criteria . . . .. ............couiuuunennnnn. S 5
SOIVICE FACIOIS. . .. . .. o e e e 6
FUBL . . . 7
Firing Temperatures for MSBOOIB/MS?UO 1EA/M89001E ...................... P g
- Steam/Water Injection . . . ... ... . . e 10 -
- CyclicEffects . ............... U S 1.
HotGasFPathParts....................... e e .
RotorParts.................. e e e . 14
AirQuality ............... e 16
Maintenance Inspections . . . ... .... e e 17
~ Standby Inspections . . . . . . . SRR e B 17
Running INSPECLIONS . . . . .. ...\t e e 18
Load vs. Exhaust Temperature . . . ... .... e .. 18
Vibration Level . . . . . ... ... . e e 18
Fuel Flow and Pressure. . . . .. ... ... . e e e e 19
Exhaust Temperature and Spread Variation .. .............. . ... ..ccuiiiiiuneeoins 19
Start-Up TIME. . . . o e 19
Coast-OownlTime.................... e e e ... 19
Combustion INSPECLION . . . . . .. .« .. 19
Hot-Gas-Fath Inspection. . . . .............................. S .20
Major Inspection . . . .. ... ... e e 23 .
PartsPlanning. .............................. P e ... 25
Inspection Intervals . . .. ..................... P e 28
Manpower Planning. . . . . ......... . .. . . . . . 31
Conclusion. . . . ... .. e A ST 32
References. .. ... ... ... ... ... ... ... ... .. ... ..... P 33
Appendix . .. ....... .. JP [ 34
List of Figures. . ............ e e 36

GE Power Systems = GER-36206G = (9/00) i



GE Power Systems » GER-36206 = (9/00)

i



Heavy-Duty Gas Turhine Operating and Maintenance Considerations

Introduction

Maintenance costs and availability are two of
the most important concerns to the equipment
owner. A maintenance program that optimizes
the owner's costs and maximizes equipment
availability must be instituted. For a mainte-
nance program to be eflective, owners must
develop a general understanding of the rela-
tionship between their operating plans and pri-
orities for the plant, the skill level of operating
and maintenance personnel, and the manufac-
turer's recommendations regarding the num-
ber and types of inspections, spare parts plan-
ning, and other major factors affecting compo-
nent life and proper operation of the equip-

ment.

In this paper, operating and maintenance prac-
tices will be reviewed, with emphasis placed on
types of inspections plus operating factors that
influence maintenance schedules. A well-
planned maintenance program will result in
maximum equipment availability and optimal
maintenance costs.

Note: The operating and maintenance discus-
sions presented in this paper. are generally
applicable to all GE heavy-duty gas turbines; i.e.,
MS3000, 5000, 6000, 7000 and 9000. For pur-
poses of illustration, the MS7001EA was chosen.
Specific questions on a given machine should
be directed to the local GE Energy Services rep-
resentative.

Maintenance Planning

Advance planning for maintenance is a necessi-

.ty for utility, industrial and cogeneration plants

in order 10 minimize downtime. Also the cor-
rect performance of planned maintenance and
inspection provides direct benefits in reduced
forced outages and increased starting reliability,
which in turn reduces unscheduled repair
downtime. The primary factors which affect the
maintenance planning process are shown in
Figure 1 and the owners' operating mode will
determine how each factor is weighted.

Parts unique to the gas turbine requiring the
most careful attention are those associated with

~Costof .

Manufacturer’s Design Duty ,
Recommended Features Cycle Downtime
Maintenance
Program
Type of
Diagnostics & \ Fuel
per oyl M?:I ntenance -
: eplacement
Reliability / annlng \ Parts
Need Avallabllity/
Investment
On-Site
Maintenance Utilization Reserve
Capability Need Environment Requirements

Figure 1; Key factors affecting maintenance planning
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the combustion process together with those
exposed to high temperatures from the hot
gases discharged from the combustion system.
They are called the hotgas-path parts and
include combustion liners, end caps, fuel noz-
zle assemblies, crossfire tubes, transition pieces,
turbine nozzles, turbine stationary shrouds and

“turbine buckets.

The basic design and recommended mainte—.
" nance of GE heavy-duty gas turbines are orient-

ed toward:

® Maximum periods of operation
between inspection and overhauls

B In-place, on-site inspection and
maintenance

W Use of local trade skills to disassemble,
inspect and re-assemble

In additon to maintenance of the basic gas tur-
bine, the control devices, fuel metering equip-
ment, gas turbine auxiliaries, load package, and
other station auxiliaries also require periodic
servicing. '

-basic systems:

It is apparent from the analysis of scheduled
outages and forced outages (Figure 2) that the
primary maintenance effort is atuributed to five
controls and accessories, com-
bustion, turbine, generator and balance-of-
plant. The unavailability of controls and acces-
sories is generally composed of short-duration
outages, whereas conversely the other four sys-'
tems are composed of fewer, but usually longer-

- duration outages.

The mspccuon and repair reqmremems, out-

lmed in the Maintenance and Instructions

- Manual provided to each owner, lend them-

selves to establishing a pattem of inspections. In
addition, supplementary information is provid-
ed through a system of Technical Information
Letters. This updating of information, con- .

‘tained in the Maintenance and Instructions

Manual, assures optimum installation, opera-
tion and maintenance of the turbine. Many of
the Technical Information Letters contain advi-
sory technical recommendations to resolve
issues and improve the operation, mainte-

Totat S.C. Plant

Gas Turbine
— Turbine Section
-~ Combustion Section
-~ Compressor Section
— Bearings

Controls & Accessories

Generator

- Balance of S.C. Plant

Ml FOF = Forced Outage
[J SOF = Scheduled Outage

" Figure 2 Plant leve! - top five systems contributions to downtime
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nance, safety, reliability or availability of the tur-

bine. The recommendations contained in

Technical Information Letters should be
reviewed and faciored into the overall mainte-
nance planning program.

For a maintenunce program to be effective,
from both a cost and turbine availabilitv stand-
point, owners must develop a general under-
- standing of the relationship between their oper-
ating plans and priorities for the plant and the
. manufacturer's recommendations regarding
the. number and types of inspections, spare
parts planning, and other major factors affect-

ing the life and proper operation of his equip-

ment. Each of these issues will be discussed as
follows in further detail. '

Gas Turbine Design Maintenance
Features
The GE heavy-duty gas turbine is designed to

withstand severe duty and to be maintained
onsite, with off-site repair required _only on cer-

tain combustion components, hot-gas-path
parts and rotor assemblies needing specialized
shop “service. The following features are

designed into GE heavy-duty gas turbines to

facilitate on-site maintenance:

B All casings, shells and frames are split
on machine horizontal centerline.
Upper halves may be lifted individually
for access to internal parts.

B With upper-halfl compressor casings
removed, all stator vanes can be slid
circumferentially out of the casings for
inspection or replacement without
rotor removal. On most designs, the
variable inlet guide vanes (VIGVs) can
be removed radially'wiih upper half of
inlet casing removed. '

B With the upper-half of the turbine |

GE Power Systems » GER-36206 = (9/00)
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shell lifted, each half of the first stage
nozzle assembly can be removed for
inspection, repair or replacement
without rotor removal. On some units,
upper-half, later-stage nozzle
assemblies are lifted with the turbine
shell, also allowing .inspection and/or
removal of the turbine buckets.

~ B All turbine buckets are moment-
weighed and computer charted in sets
for rotor spool assembly so that they
may be replaced without the need to
remove or rebalance the rotor
assembly. '

B All bearing housings and liners are
split on the horizontal centerline so
" that they may be inspected and
replaced, when necessary. The lower
half of the bearing liner can be
removed without removing the rotor.

B All seals and shaft packings are
separate from the main bearing
~ housings and casing structures and
may be readily removed and replaced.

B Fuel nozzles, combustion liners and
flow sleeves can be removed for
‘inspection, maintenance or
replacement without lifting any
casings.

B All major accessories, including filters
and coolers, are separate assemblies
that are readily accessible for
'inspection or maintenance. They may
also be individually replaced as
necessary. '

Inspection aid provisions have been built into

GE heavy-duty gas turbines to facilitate con-
ducting several special inspection procedures.

. These special procedures provide for the visual

inspection and clearance measurement of some




of the critical internal turbine gas-path compo-
nents without removal of the gas turbine outer
casings and shells. These procedures include
gas-path borescope inspection and turbine noz-
zle axial clearance measurement.

" Borescope Inspections

GE heavy-duty gas turbines incorporate provi;

sions in both compressor casings and turbine -

shells for gas-path visual inspection of interme-
diate compressor rotor stages, first, second and
third-stage turbine buckets and turbine nozzle
partitions by means of the optical borescope.
These provisions, consisting of radially aligned
holes through the compressor casings, turbine
shell and internal stationary turbine shrouds,
are designed to allow the penetration of an opti-
cal borescope into the compressor or turbine
flow path area, as shown in Figure 3.

An effective borescope inspeclion program can
result in removing casings and shells from a tur-
bine unit only when it is necessary to repair or
replace parts. Figure 4 provides a recommended
interval for a planned borescope inspection

program following initial base line inspections. -

It should be recognized that these borescope

18t BKT TiE
208 ND22Z UE

fot NOZZ TIE
18! BKT UE

2n¢ BKY 1'E

3 NOIZ UE
2nd NOZ2 TIE 2nd NO2Z TTE
"nd BXY Ut 18 BKT UE

”.f +u’ -(T.) '@‘“r‘}
%PHLSSOR ih srAat:

COMPRESSOR 12th STAO[
DNPRESSDNJ!?\ S’AG!‘.

LEGEND
UE = tesding Eége I .
YIE e Tradiing Edge
inop. @ Inapection

& PRILAARY iNSP. ACCESS. tHORRAL THGP,

Figure 3: MS7001E gas turbine borescope mspectlon
access locations
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Gas and Distiiale Al Combustion inepection
Fuel O or Amuatty,
. - Occurs First
Borescope -
Heavy Fuel Ofl A Combustion Inspection
or 3
) Somiannualy, st

Figure 4: 'BoreScopé inspection programming

inspection intervals are based on average unit
operating modes. Adjustment of these

. borescope intervals may be made based on

operating experience and the individual unit

_ ‘mode of operation, the fuels used and the
results of previous borescope inspections.

The application of a 'mdnitoring' program utiliz-
ing a borescope will allow scheduling outages
and pre-planning of parts requirements, result-

_ing in lower maintenance costs and higher avail-

ability and reliability of the gas turbine.

Major Factors Influencing |
Maintenance and Equipment Life

There are many factors that can influence
equipment lifc and these must be undersiood
and accounted for in the owner's maintenance
planning. As indicated in Figure 5, starting cycle,

- power setting, fuel and level of steam or water

injection are key factors in determining the
maintenance interval requirements as these fac-
tors direcdy influence the life of cnuea] gas tur-
bine parts.

In the GE approach to maintcnancc planning,
a gas fuel unit operating continuous duty, with
no water or steam injection, is established as the
baseline condition which sets the maximum
recommended maintenance intervals. For oper-
ation that differs from the baseline, mainte-
nance factors- are established that determine
the increased level of maintenance that is
required. For example, a maintenance factor of
two would indicate a maintenance interval that

- is half of the baseline interval.
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 Cyclic Effects
« Firing Temperature
* Fuel

» Steam/Water Injection

" Figure 5: Maintenance cost and equipment life are

influenced by key service factors

Starts and Hours Criteria

Gas turbines wear in different ways for different
service-dudes, as shown in Figure 6. Thermal
mechanical fatigue is the dominant limiter of
life for peaking machines, while creep, oxida-
tion, and corrosion are the dominant limiters of
life for continuous duty machines. Interactions
of these mechanisms are considered in the GE
design criteria, but to a great extent are second
order effects. For that reason, GE bases gas tur-
bine maintenance requirements on independ-
ent counts of starts and hours. Whichever crite-
ria limit is first reached determines the mainte-

.« Continuous Duty Application
- Rupture
- Creep Deflection
- High-Cycle Fatigue
- Corrosion
- Oxidation
- Erosion
- Rubs/Wear
~ - Forelgn Object Damage

< Cyclic Duty Application
- Thermal Mechanical Fatigue
- High-Cycle Fatigue -
- Rubs/Wear ’
- Foreign Object Damage

Figure 6: Causes of wear - Hot-Gas-Path components
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nance interval. A graphical display of the GE
approach is shown in Figure 7. In this figure, the
inspection interval recommendation is defined
by the rectangle established by the starts and
hours criteria. These recommendations for
inspection fall within the design life expecta-
tions and are selected such that components
verified to be acceptable for continued use at
the inspection point will have low risk of failure
during the subsequent operating interval. .

An alternative to the GE approach, which is

sometimes employed by other manufacturers,
converts each start cycle to an equivalent num-
ber of operating hours (EOH) with inspection
intervals based on the equivalent hours count.

For the reasons stated above, GE does not agree
with this approach. This logic can create the
impression of longer intervals, while in reality
more frequent maintenance inspections are
required. Referring again to Figure 7, the starts -
and hours inspection "rectangle” is reduced in
half as defined by the diagonal line from the
starts limit at the upper left hand corner to the
hours limit at the lower right hand corner.
Midrange duty applications, with hours per start

~ ratios of 30-50, are particularly penalized by this

approach.

This is further illustrated in Figure 8 for the
example of an MS7001EA gas turbine operating
on gas fuel, at base load conditions with no
steam or water injection or trips from load. The
unit operates 4000 hours and 300 starts per
year.. Following GE's recommendations, the
operator would perform the hot gas path
inspection after four years of operation, with
starts being the limiting condition. Performing
maintenance on this same unit based on an
equivalent hours criteria would require a. hot
gas path inspection after 2.4 years. Similarly, for
a continuous duty application operating 8000
hours and 160 starts per year, the GE recom- '
mendation would be to perform the hot gas
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Fatigue Limits Life
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Recommendetion
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Figure 2: GE bases gas turbine maintenance requirements on independent counts of starts and hours

path inspectioh after three years of operation
with the operating hours being the limiting
condition for this case. The equivalent hours
criteria would set the hot gas path inspection
after 2.1 years of operation for this application.

Service Factors A

While GE does not ascribe 1o the equivalency of
starts to hours, there are equivalencies within a
wear mechanism that must be considered. As
shown in Figure 9, influences such as fuel type

GE vs. Equivalent Hours Approach

1400 -

Case 1
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1000 - _
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400 -

200 -
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Case 2
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GE Every 3 vr
E0H Every 2.1 Yr
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Fired Hours ~ KHR

Figure 8: Hot gas path maintenance interval comparisons. GE method vs. EOH method
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and quality, firing temperature setting, and the
amount of steam or water injection are consid-
ered with regard to the hours-based criteria.
~ Start up rate and the number of trips are con-

Typical Max Inspection Intervals (MS6B/MS7EA)
Hot Gas Path Inspection 24,000 hre or 1200 starts

Major Inspection 48,000 hrs or 2400 starts
Criterion is Hours or Starts (Whichever Occurs First)
Factors Impacting Maintenance '
Hours Factors
* Fuel . Gas 1
Distillate = 1.5
Crude 2103
: Residual 3to4
- - » Peak Load
+ Water/Steam injection
~ Dry Control 1 (GTD-222) .
. Wet Control 1.8 (§% H,O GTD-222) -

» Trip from Full Load
* Fast Load
"« Emergency Stan

BMO

Figure 9: Maintenance factors - hot-gas-path {buckets
~ and nozzies)

sidered with regurd to the starts-based criteria.
‘In both cases, these influences may act to
reduce the maintenance intervals. When these
service or maintenance factors are involved in a

unit's operating profile, the hot—gas;-path main-

tenance "rectangle” that describes the specific

maintenance criteria for this operation is -

reduced from the ideal case, as illustrated in
Figure 10. The following discussion will take a
closer look at the key operating factors and how
they can impact maintenance intervals as well as
parts refurbishment/replacement intervals.

Fuel

‘Fuels burned in gas turbines range from clean
natural gas to residual oils and impact mainte-
nance, as illustrated in Figure 11. Heavier hydro-
carbon fuels have a maintcnance factor ranging
from three to four for residual fuel and two to
three for crude oil fuels. These fuels generally
release a higher amount of radiant thermal
energy, which results in a subsequent reduction

GE Power Systems » GER-3620G » (9/00)
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Maintenance Factors Reduce Maintenance Interval
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Figure 10. GE maintenance interval for hot-gas inspections

in combustion hardware life, .and frequently

- contain corrosive elements such as sodium,

potassium, vanadium and lead that can lead to
accelerated hot corrosion of turbine nozzles
and buckets. In addition, some clements in
these fuels can cause deposits either directly or
through compounds formed with inhibitors -
that are used to prevent corrosion. These
deposits impact performance and can lead to a
need for more frequent maintenance.

Distillates, as refined, do not generally contain

_high levels of these corrosive elements, but

harmful contaminants can be present in these-
fuels when delivered to the sitc. Two common
ways of contaminating number two distillate
fuel oil are: salt water ballast mixing with the
cargo during sea transport, and contamination
of the distillate fuel when t.i'a.nsporl,ed to site in
tankers, tank trucks or pipelines that were pre-
viously used to transport contaminated fuel,

“chemicals or leaded gasoline. From Figure 11, it

can be seen that GE’s experience with distillate
fuels indicates that the hot gas path mainte-
nance factor can range from as low as one
(equivalent to natural gas) 1o as high as three.
Unless opcrating experience suggests other-
wisc, it is recommended that a hot gas path
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Figure 11: Estimated effect of fuél type on maintenance

maintenance factor of 1.5 be used for operation
on distillate oil. Note also that contaminants in
liquid fuels can affect the life of gas turbine aux-

iliary components such as fuel pumps and flow

dividers.

As shown in Figure 11, gas fuels, which meet GE

specifications, are considered the optimum fuel
with regard to turbine maintenance and are
assigned no negative impact. The importance
of proper fuel quality has been amplified with
Dry Low NO, (DLN) combustion systems.
Proper adherence to GE fuel specifications in
GEI41040 is required to allow proper combus-

tion system operation, and to mainain applica- .

ble warranties. Liquid hydrocarbon carryover
can expose the hot-gas-path hardware to severe
overtemperature conditions and can result in
significant reductions in hot-gas-path parts lives
or repair intervals. Owners can conurol this
potential issue by using effective gas scrubber
systems and by superheating the gaseous fuel
prior to use 1o provide a nominal 50°F (28°C)

GE Power Systems = GER-36206 » (9/00)

of superheat at the turbinc gas control valve
connection.

The prevention of hot corrosion of the turbine
buckets and nozzles is mainly under the control

" of the owner. Undetected and untreated, a sin-

gle shipment of contaminated fuel can cause
substantial damage (o the gas turbine hot gas
path components. Potentially high mainte-
nance costs and loss of availability can be mini-
mized or eliminated by: ' '

B Placing a proper fuel specification on
the fuel supplier. For quuid-fucls, cach
shipment should include a report that
identifies specific gravity. flash point,
viscosity, sulfur content, pour point
and ash content of the fuel.

B Providing a regular fucl quality
sampling and analysis program. As
part of this program, an online water - .
in fuel oil monitor is recommended,
as is a portable fuel analyzer that, as a



minimum, reads vanadium, lead,
sodium, potassium, calcium and
“magnesium,

® Providing proper maintenance of the
fuel treatment system when burning
heavier fuel oils and by providing
cleanup equipment for distillate fuels
when there is a potential for
contamination.

In addition to their presence in the fuel, con-
taminanis can also enter the wurbine via the
_inlet air and from the steam or water injected
_for NO, emission control or power'éugme_ma-
tion. Carryover from evaporative coolers is
another source of contaminants. In some cases,
these sources of contaminants have been found
to cause hotgas-path degradation equal to that
seen with fuel-related contaminants. GE specifi-
catons define limits for maximum concentra-
tions of contaminants for fuel, air .and
steam/water.

Firing Temperatures

Significant operation at peak load, because of
the higher operating temperatures. will require
more frequent maintenance and replacement
of hot-gas-path components. For an MS7001EA
turbine, each hour of operation at peak load fir-
ing temperature (+100°F/56°C) is the same,
from a bucket parts life standpoint, as six hours
of operation at base load. This type of operation
will result in a maintenance factor of six.
Figure 12 defines the parts life effect correspon-
ding to changes in firing temperature for the
MS6001B/MS7001EA/ MS9001E. It should be
noted that this is not a linear relationship,

as a +200°F/111°C increase in firing tempera-

ture would have an equivalency of six times six,
“or 36:1.

Higher firing temperaturc reduces hot-gas-path
parts lives while lower firing temperature
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Figure 12. Bucket life firing temperature effect for
- MS6001B/MS7001EA/MSS0M1E

increases parts lives. This provides an opportu-
nity to balance the negative effects of peak load-
‘operation by periods of operation at part load.
However, it is important to recognize that the
nonlinear behavior described above will not
result in a onc for one balance for equal mag-
nitudes of over and under firing operation.
Rather, it would take six hours of operation at

-100°F/56°C under base conditions to compen-
sate for one hour operation at +100°F/56°C
over base load conditions.

It is also important to recognize that a reduc- -
tion in load does not always mean a reduction
in firing temperature. In heat recovery applica-
tions, where steam generation drives overall
plant efficiency, Joad is first reduced by reduc- .
ing fuel and then closing variable inlet guide
vanes to reduce inlet airflow while maintaining
maximum exhaust temperature. For these com-
bined cycle applications, firing temperature

" does not decrease until load is reduced below

approximately 80% of rated output. Conversely,

‘a turbine running in simple cycle mode main-

tains full open inlet guide vanes during a load
reduction to 80% and will experience over a
200°F/111°C reduction in firing temperature at
this outpul levcl. The hot-gas-path parts life

<



effects for these different modes of operation
are obviously quite different. This turbine con-
trol effect is illustrated in Figure 13.

Heal Recovery vs Simple Cycle Operation
. ol

Firing MBEBMETEAMECE
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l Parts Lits Bereftt at Recuced Load Is
. __Less In the Homt Recovery Mods

Figure 13. Firing temperature and load relationship -
heat recovery vs. simple cycle operation

Firing temperature effects on hot gas path
maintenance, as described above, relate to
clean burning fuels, such as natural gas and
light distillates, where creep rupture of hot gas
path components is the primary life limiter and
is the mechanism that determines the hot gas
path maintenance interval impact. With ash-

bearing heavy fuels, corrosion and deposits are

the primary influence and a different relation-
ship with firing temperature exists. Figure 14
illustrates the sensitivity of hot gas path mainte-
nance factor to firing temperature for a heavy
fuel operation. It can be seen that while the sen-
sitivity to firing temperature is less, the mainte-
nance factor itself is higher due to issues relat-
ing to the corrosive elements contained in these
fuels.

Steam/Water Injection

Water (or steam) injection for emissions con-
trol or power augmentation can impact parts

 lives and maintenance intervals even when the

water or steam meets GE specifications. This
relates to the effect of the added water on the

GE Power Systems = GER-3620G = {9/00)
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Figure 14. Heavy fuel maintenance factors

hot-gas transport propen.iés. Higher gas con-
ductivity, in particular, increases the heat trans-
fer wo the buckets and nozzles and can lead 10

higher metal lemperature and reduced parts

lives as shown in Figure 15.

Parts life impact from steam or water injection
is related to the way the turbine is controlled.
The control system on most base load applica-
tions reduces firing temperature as water or
steam is injected. This counters the effect of the
higher heat transfer on the gas side and results
in no impact on bucket life. On some installa-

‘Stearm/Water Injection Increases Meta!
Temperature of Hot-Gas-Path Components
© Water Atfects Gas-Transport Properties:
k - Thormal Conductivity §
C, - Specific Heat ¢t
p - Viscosity - )
o._This Increases Heat Transter Coeflicients:
« Which Increases Metal Temperature and
Decroases Bucket Life
Example (MS7001EA Stage 1 Bucket):
3% Steam (25 ppm NO,)
. H = +4% (Heat Transter Coefficient)
Tuan * +15F (8C)
Lite = -33%

For Constant Firing Temperature

Figure 15. Steam water injection and bucket nozzle life
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tions, however, the control system is designed to
maintain firing temperature constant with
water injection level. This results in additional
unit output but it decreases parts life as previ-
ously described. Units controlled in this way are
generally in peaking applications where annual
operating hours are low or where operators
have determined that reduced parts lives are
justified by the power advantage. GE describes

these two modes of operation as dry control

curve operation and wet control curve opera-

tion, respectively. Figure 16 jllustrates the wet

and dry control curve and the performance dif-

ferences that result from these two different
- modes of control.

Steam injection for 25 ppm NO,

Oormech
[Wet Cowal ]
~. n
\\/ Ty » 2020°F (1104°C)
\< = 1.0
© i \. 4 -
e 0% Stewm inj.
- T, = 2020°F {1104°C)
Load Reto =10
L I% Stewrn
Tp = 1D04°F {1
The Wet Control Cunve Lowd Ratio = 1.08
Mainisins Canstant T,
Compresecr Discherge Pressurs (psig)

Figure 16. Exhaust temperature control curve - dry vs.

wet control MS7001EA

An additional factor associated with water or
steam injection relates to the higher aerody-
namic loading on the turbine components that
results from the injected water increasing the
cycle pressure ratio. This additional loading can
" increase the downstrecam deflection rate of the
second- and third-stage nozzles, which would
reduce .the repair interval for these compb—
nents. However, the introduction of GTD-222, a
new high creep strength stage two and three
nozzle alloy, has minimized this factor.

Maintenance factors relating to watér injection

GL Power Systems * GEA-36206 = (9/00)

Temperature

for units operating on dry control, range from
one, for units equipped with GTD-222 second-
stage and third-stage nozzles, to a factor of 1.5
for units eqixipped with FSX 414 nozzles and
injecting 5% water. For wet control curve oper-
ation, the maimena.nce factor is approximately
two at 5% water injection for GTD-222 and four ,

- for FSX-414.

Cyclic Effects

In the pfevious discussion, operating factors -

‘that impact the hours-based maintenance crite- -

ria were described. For the starts-based mainte-
nance criteria, operating factors associated with
the cydlic effects produced during startup, oper-
ation and shutdown of the turbine must be con-
sidered. Operating conditions other than thc
standard startup and shutdown sequence can
potentially reducc the cyclic life of the hot gas-
path components and rotors, and, if present,
will ‘require more frequent maintenance and -
parts refurbishment and/or replacement.

Hot Gas Path Parts

Figure 17 -illustrates the firing temperature
changes occurring over a normal startup and

. shutdown cycle. Light-off, acceleration, loading,

unloading and shutdown all produce gas tem- |
perature changes that produce corresponding

Base Load

Figure 17. Turbine start/stop cyc|e firing temperature
“changes
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-metal temperature changes. For rapid changes

in gas temperature, the edges of the bucket or

nozzle respond more quickly than the thicker
bulk section, as pictured in Figure 18. These gra-
dients, in turn, produce thermal stresses that,

Heavy-Duty Gas Turbine Operating and Maintenance Considerations

Figure 18. First stage bucket transient temperatur
distribution :

when cycled, can eventually lead to cracking.
Figure 19 describes the temperature strain histo-
ry of an MS7001EA stage 1 bucket during a nor-
mal startup and shutdown cycle. Light-off and
acceleration produce transient compressive
strains in the bucket as the fast responding lead-

Key Parameters
e {fax Strain Range Fired

ing edge heats up more quickly than the thick-
er bulk section of the airfoil. At full load condi-
tions, the bucket reaches its maximum metal
temperature and a compressive strain produced
from the normal steady state temperature gra-
dients that exist in the cooled part. At shut-
down, the conditions reverse where the faster

‘responding edges cool ‘more quickly than the

bulk section, which results in a tensile strain at

. the leading edge.

Thermal mechanical fatig‘ue' testing has found
that the number of cycles that a part can with-
stand before cracking occurs is strongly influ-
enced by the total surain range and the maxi-
mum metal temperature experienced. Any
operating condition that significanty increases
the strain range and/or th¢ maximum metal
temperature over the normal cycle conditions
will act to reduce the fatigue life and increase
the starts-based maintenance factor. For exam-
ple, Figure 20 compares a normal operaling.
cycle with one that includes a trip from full
load. The significant ‘increase in the strain
range for a trip cycle results in a life effect that
equates to eight normal start/stop cycles, as
shown. Trips from part load will have a reduced

Shutdown

e thax Metat Temperature

Licht OH
& Warm-up

Tm

tietal
Temperature

B:'Ee Load

-

Acceleration

Figure 18. Bucket low cycle fatigue {LCF)
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Leading Edge Temperature/Strain

Normat Startup/Shutdown

Norma! Start & Trip

1 Trip Cycle = & Normail Shutdown Cyelas

Figure 20. Low cycle fatigue life sensitivities - first stage bucket

impact because of the lower metal temperatures
at the initiation of the trip event. Figure 21 illus-
trates that while a trip from loads greater than
80% has an 8:1 maintenance factor, a trip from
full speed no load would have a maintenance
factor of 2:1.

Similarly to trips from load, emergency starts

and fast loading will impact the starts-based

maintenance interval. This again relates to the
increased strain range that is associated with
these events. Emergency starts where units are
brought from standstill to full load in less than
five minutes will have a parts life effect equal to
20 normal start cycles and a normal start with

fast loading will produce a maintenance factor
of two. '

While the factors described above will decrease
the starts-based maintenance interval, part load
operating cycles would allow for an extension of
the maintenance interval. Figure 22 is a guide-
line that could be used in considering this type
of operation. For example, two operating cycles
to maximum load levels of less than 60% would
equate to one start to a load greater than 60%
or, stated another way, would have a mainte-

- nance factor of .5.

-
o
1

8, - Trip Severlly Factor
> o

0

-

Figure 21. Maintenance factor - trips from load
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Figure 22. Maintenance factor - effect of start cycle
maximum load level
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Rotor Parts

In addition to the hot gas path components, the
rotor structure maintenance and rcfurbish_meht
requirements are impacted by the cyclic effects
associated with startup, .operation and shut-

down. Maintenance factors specific to an appli- .

cation's operating profile and rotor design must
be determined and incorpdrated into the 6per-
. ators maintenance planning. Disassembly and
inspection of all rotor components is required
when the accumulated rotor starts reach the

inspection limit. (See Figure 44 and Figure 45 in

Inspection Internal Section)

For the rotor, the thermal condition when the
start-up sequence is initiated is a major factor in
determining the rotor maintenance interval
and individual rotor component life. Rotors
that are cold when the startup commences
develop transient thermal stresses as the turbine
is brought on line. Large rotors with their
longer thermal time constants develop higher
thermal stresses than smaller rotors undergoing
the same startup time sequence. High thermal

stresses will reduce maintenance intervals and

thermal mechanical fatigue life.

The steam turbine industry recognized the
need to adjust startup times in the 1950 to 1970
time period when power generation market
. growth led to larger and larger steam turbines
operating at higher temperatures. Similar to
the steam turbine rotor size increases of the
1950s and 1960s, gas turbine rotors have seen a

growth trend in the 1980s and 1990s as the tech- .

nology has advanced to meet the demand for
" combined cycle power plants with high power
density and thermal efficiency.

With these larger rotors, lessons learned from
both the steam turbine experience and the
more recent gas turbine experience should be
factored into the start-up control for the gas tur-
bine and/or maintenance factors should be

GE waer Systemé = GER-3620G » (9/0D)
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determined for an application's duty cyde to

- quantify the rotor life reductions associated

with different severity levels. The maintenance
factors so determined are used to adjust the
rotor component inspection, repair and
replacement intervals that are appropriate to
that particular duty cycle.

Though the concept of rotor maintenance fac-
tors is applicable to all gas turbine rotors, only
MS7001 /9001F and FA rotors will be discussed

in detail. The rotor maintenance factor for a
- startup is a function of the downtime following

a previous period of operation. As downtime
increases, the rotor metal temperature
approaches ambient conditions and thermal
fatigue impact during a subsequent start-up

‘increases. Since the most limiting. location
- determines the overall rotor impact, the rotor

maintenance factor is determined from the
upper bound locus of the rotor maintenance
factors at these various features. For example,
cold starts are assigned a rotor maintenance fac-
tor of two and hot starts a rotor maintenance
factor of less than one due to the lower thermal
stress under hot conditions.

Cold starts are not the only operating factor
that influences rotor maintenance intervals and
component life. Fast starts and fast loading,
where the wrbine is ramped quickly to load,
increase thermal gradients and are more severe

~ duty for the rotor. Trips from load and particu-

larly trips followed by immediate restarts reduce
the rotor maintenance interval as do hot
restarts within the first hour of a hot shutdown.
Figure 23 lists recommended operating factors
that should be used to determine the rotor's
overall maintenance factor for PG7241 and
PG9351 design rotors. The factors to be used
for other models are determined by applicable
Technical Information Letters.

. The significance of each of these factors to the

maintenance requirements of the rotor is

14
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‘| = Trips From Load and Fast Starts Reduce Maintenance Intervals

» Factors Are a Function of Machine Thenmal Condition at Start-Up |

Figure 23. Operation related maintenance factors

‘dependent on the type of operation that the
unit sees. There are three general categdries of
operatioh that are typical of most gas turbine
applications. These are peaking, cyclic and
continuous duty as described below:

B Peaking units have a relatively high
starting frequency and a low number
of hours per start. Operation follows a
seasonal demand. Peaking units will
generally see a high percentage of
cold starts. '

B Cyclic duty units start daily with only
weekend shutdowns. Twelve to sixteen
hours per start is typical which results
in a warm rotor condition for a large
percentage of the starts. Cold starts are
generally seen only following a startup
after a maintenance outage or
following a two day weekend outage.

B Continuous duty applications see a
high number of hours per start and
most starts are cold because outages
are generally maintenance driven.
While the percentage of cold starts is
high, the total number of starts is low.
The rotor maintenance interval on
continuous duty units will be

GE Power Systems = GER-3620G = (9/00)

determined by service hours rather
than starts. '

Figure 24 lists operating profiles on the high end

~of each of these three general categories of gas

turbine applications.

~ As can be seen in Figure 24, these duty cycles

have different combinations of hot, warm and
cold starts with each starting condition having a -
different impact on rotor maintenance interval
as previously discussed. As a result, the starts

.based rotor maintenance interval will depend

on an applications specific duty cycle. In a later
section, a method will be described that allows

Peaking ~ Cyclic ~ Continuous

PBesaking Covolic Lontinuous
- Hot Stan (Down <4 Mr) » % %
Warm 1 Stan (Down 4-20 Hr) 0% &% %
Warm 2 St (Dovn 20-40 Hr.) I 1% %
Cold Start (Down >40 Hr.) 50% 4% 0%
HourwStart : 4 1 200
Hours/Vear 600 4000 8200
Stans per Yesr 150 200 4}
* Percent Trps % (L3 20%
Number of Trips per Year . B 23 .
Meintenance Fecior 134 1.0 NA
Typicsf
= Opsrational Profile is Application Specific

= Ingpection interval Is Application Specific
Figuie 24. 7EA gas turbine typical operational profile

the turbine operator to determine a mainte-
nance factor that is specific to. the operation's
duty cycle. This maintenance factor uses the
rotor maintenance factors described above in
combination with the actual duty cycle of a spe-
cific application and can be used to determine
rotor inspection intervals. In this calculation,

- the reference duty cycle that yields a starts

based maintenance factor equal to one is
defined in Figure 25. Duty cycles different from
the Figure 25 definition, in particular duty cycles
with more cold starts, or a high number of trips,
will have a maintenance factor greater than
onc.
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Baseline Unit-
Cydic Duty

e Sterta/Week

Houre'Start

Outapge/Year Maintenance
Weeke/Year

Hours/Year

Starts/Year

Trips/Yeor

Maintenanoe Factor

Cald Stente/Year (Down >40 Mr.) 4%
Warm 2 Starts/Year (Down 2040 Hr.)  13%
Warm t Starts/Year (Down 420 Hr.)  82%
Hot Starts per Year . - 1%

w¥8s -offss3

|Baseline Unit Achieves Maintenance Factor = 1]

GTZBA ¢

Figure 25. Baseline for starts based maintenance
factor definitions

Air Quality

Maintenance and operating costs are also influ-
enced by the quality of the air that the turbine
consumes. In addition to the deleterious effects
of airborne contaminants on hot-gas-path com- '
ponents, contaminants such as dust, salt and oil
can also cause compressor blade erosion, corro-
sion and fouling. Twenty-micron particles enter-

ing the compressor can cause significant blade

erosion. Fouling can be caused by submicron
dirt particles entering the compressor as well as
from ingestion of oil vapor, smoke, sea salt and
industrial vapors.

~ Corrosion of compressor blading causes pitting
of the blade surface, which, in additon to
increasing the surface roughness, also serves as
potential sites for fatigue crack initiation. These
surface roughness and blade contour changes
will decrease compressor airflow and efficiency,
which in turn reduces the gas turbine output
and overall thermal efficiency.

Generally, axial flow compressor deterioration
is the major cause of loss in gas turbine output
and efficiency. Recoverable losses, attributable
to compressor blade fouling, typically account
for 70 to 85 of the performance losses seen. As

GE Power Systems = GER-3620G = (9/00)
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Figure 26 illustrates, cdmpressor fouling to the

extent that airflow is reduced by 5%, will reduce
output by 13% and increase heat rate by 5.5%
Foﬁunately, much can be done through proper
operation and maintenance procedures to min-
imize fouling type losses. On-line compressor
wash systems are available that are used to main-
tain compressor eﬁiciéncy'by‘ washing the com-
pressor while at load, before significant fouling
has occurred. OfF-ine systems are used to clean
heavily fouled compressors. Other procedures

“include maintaining the inlet filtration system
- and inlet evaporative coolers as well as periodic

inspection and prompt repair of compressor
blading. '

. 5
6 -
Hosal Rate .
Increase 4
% .2
]
-2
-4
Output 6
Decresse g
%
10
-12 s
4 [ T I 1\4 1}

‘1 2 34 58 78
Pressure Ratio Decrease - %

Figure 26. Deterioration of gas turbine performance due
to compressor blade fouling

There are also non-recoverable losses. In the
compressor, these are typically caused by non-
deposit-related blade surface roughness, ero-
sion and bladt_: t.i'p-rubs. In the turbine, nozzle
throat area changes, bucket tip clearance
increases and leakages are potential causes.
Some degree of unrecoverable performance
degradation should be expected, even on a well-
maintained gas turbine. o
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The owner, by regularly monitoring and record-
ing unit performance parameters, has a very
valuable tool for diagnosing possible compres-

- sor deterioration.

Maintenance Inspections

Maintenance inspection typeé may be broadly
classified as standby, running and disassembly

. inspections. The standby inspection is per- -

formed during off-peak periods when the unit is

. not operating and includes routine servicing of

accessory systems and device calibration. The
running inspection is performed by observing
key operating parameters while the turbine is
running. The disassembly inspection requires
opening the turbine for inspection of internal
components and is performed in varying

. degrees. Disassembly inspections progress from

the combustion inspection to the hot-gas-path
inspection to the major inspection as shown in
Figure 27. Details of each of these inspections
are described below.

Standby Inspections

Standby inspections are performed on all gas
turbines but pertain particularly to gas turbines
used in peaking and intermittent-duty service

Shutdown Inspections

¢ Combustion

@ i~,.‘g(;ir)r

8 Heavy-Duty Gas Turbine Operating and Maintenance Considerations [

where starting reliability is of primary concern.

This inspection includes routinely servicing the

battery system, changing filters, checking oil
and water levels, cleaning relays and checking
device calibrations. Servicing can be performed
in offpeak periods without interrupting the
availability of the turbine. A periodic startup
test run is an essential part of the standby.
inspection. '

The Maintenance and Instructions Manual, as

..wel] as the Service Manual Instruction Books,

contain information and drawings necessary to
perform these periodic checks. Among the
most useful drawings in the Service Manual

"Instruction Books for standby maintenance are

the control specifications, piping schematic and
electrical elementaries. These drawings provide
the calibrations, operating limits, operaﬁng
characteristics and sequencing of all control
devices. This information should be used regu-
larly by operating and maintenance personnel.
Careful adherence to minor standby inspection
maintenance can have a significant effect on
reducing overall maintenance costs and main-
taining high turbine reliability. It is essential
that a good record be kept of all inspections

 made and of the maintenance work performed

Figure 27. MS7001EA heavy-duty gas turbine - shutdown inspecti.on

" GE Power Systems = GER-36206 = (9/00)
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in order to ensure establishing a sound mainte-
nance program.

Running Inspections

Running inspections consist of the general and

continued observations made while a unit is

operating. This starts by establishing baseline
operating data during initial startup of a new

.unit and after any major disassembly work. -
~ This baseline then serves as a reference from

which ‘subsequent unit deterioration can be
measured. '

Data should be taken to establish normal equip-

‘ment start-up parameters as well as key steady

state operating parameters. Steady state is
defined as conditions at which no more than a
5°F/3°C change in wheelspace temperature
occurs over a 15-minute time period.

Data must be taken at regular intervals and

should be recorded to permit an evaluation of
the turbine performance and maintenance
requirements as a function of operating time.
This operating inspection data, summarized in

Figure 28, includes: load versus exhaust temper- '

ature, vibration, fuel flow and pressure, lube oil
pressure, exhaust gas temperatures, exhaust
temperature spread variation and startup

time. This list is only a minimum and other
parameters should be used as necessary. A
graph of these parameters will help provide a
basis for judging the conditions of the system.
Deviations from the norm help pinpoint
impending trouble, changes in calibration or
damaged components.

Load vs. Exhaust T_empafature

The general relationship between load and
exhaust temperature should be observed and

‘compared to previous data. Ambient tempera-

ture and barometric pressure will have some

~effect upon the absolute temperature level.

High exhaust temperature can be an indicator
of deterioration of internal parts, excessive
leaks or a fouled air compressor. For mechani-

cal drive applications, it may also be an indica-

tion of increased power required by the driven
equipment. :
Vibration Level

The vibration signature of ‘the unit should be
observed and recorded. Minor changes will
occur with changes in operating conditions.

However, large changes or a continuously

increasing trend give indications of the need to -
apply corrective action. '

Speed

Load

Fired Starts

Fired Hours

Site Barometric Reading
Temperatures

-~ Inlet Ambient

— Compressor Discharge
- Turbine Exhaust

- Turbine Wheelspace

~ Lube Oil Header

- Lube Oil Tank

~ Bearing Drains

— Exhaust

* Pressures

— Compressor Discharge

- Lube Pump(s)

— Bearing Heading

~ Cooling Water

— Fuel -
~ Filters (Fuel, Lube, Inlet Air)

¢ Vibration Data for Power Train
¢ Generator

— Output Voltage ~ Field Voltage
— Phase Current ~ Field Current
— VARS — Stator Temp.
~— Load - - Vibration '

¢ Start-Up Time
- » Coast-Down Time

Figure 28. Operating inspection data parameters

GE Power Systems = GER-36206 = (9/00) |
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Fuel Flow and Pressure

The fuel system should be observed for the gen-
eral fuel flow versus load relationship. Fuel pres-
sures through the system should be observed.
Changes in fuel pressure can indicate the fuel
nozzle passages are_plugged, or that fuel meter-
" ing elements are damaged or out of calibration.

Exhaust Témperéture and Spread Variation

The most important control function to be
- observed is the exhaust temperature fuel over-
ride system and the back-up over temperature

trip system. Routine verification of the opera-

tion and calibration of these functions will min-
imize wear on the hot-gas-path parts.

The variations in turbine exhaust temperature
spread should be measured and monitored on
a regular basis. Large changes or a continuous-
ly increasing trend in exhaust temperature
spread indicate combustion system deteriora-
ton or fuel distribution problems. If the prob-
lem is not corrected, the life of downstream hot-
gas-path parts will be reduced.

Start-Up Time

Start-up time is an excellent reference against
which subsequent operating parameters can be
compared and evaluated. A curve of the starting
parameters of speed, fuel signal, exhaust tem-
perature and critical sequence bench marks ver-
sus time from the initial start signal will provide
a good indication of the condition of the con-
trol system. Deviations from normal conditions
help pinpoint impending trouble, changes in
calibration or damaged components.

‘Coast-Down Time

Coast-down time is an excellent indicator of
bearing alignment and bearing condition. The
time period from when the fuel'is shut off on a
normal shutdown until the rotor comes to a
standstill can be compared and evaluated.

GE Power Systems = GEF-36206 = {3/00)
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Close observation and monitoring of these
operating parameters will serve as the basis for
effectively planning maintenance work and
material requirements needed for subsequent
shutdown periods.

Combustion Inspection

The combustion inspection is a relatively short
disassembly shutdown inspection of fuel noz-
zles, liners, transition pieces, crossfire tubes and
retainers, spark plug assemblies, flame detec-’

-tors and combustor flow sleeves. This inspec-

tion concentrates on the combustion liners,
transition pieces fuel nozzles and end caps
which are recognized as being the first to
require replacement and repair in a good main-
tenance program. Proper inspection, mainte-

nance and repair (Figure 29) of these items will

" contribute to a longer life of the downstream

parts, such as turbine nozzles and buckets.

Figure 27 illustrates the section of an MS7001EA
unit that is disassembled for a combustion
inspection. The combustion liners, transition
pieces and fuel nozzle assemblies should be
removed and replaced with new or repaired
components to minimize downtime. The

" removed liners, wransition pieces and fuel noz-

zles can then be cleaned and repaired after the

| |
* Combustion Liners 3\ * Foreign Objects :
* Combustion End Covers * Abnormsl Wear
* Fuel Nozries * Craciing
*End Caps * Liner Cooling Hole Plugging -
*Transiion Pieces *TBC Camting Condllion .
*Cross Fire Tubes * Oxidation/Corrasion/Erosion
* Flow Steaves /' sHot Spete/Buming
*Purge Valves * Missing Hardware
* Check Vaives * Clearance Limits
* Spark Plugs * Borescope Compressor and
* Flame Detectors Turbine
* Flex Hoses . .
Criteria tnapection Methods «Aveilsblity of On-Site
« Op. & Instr, Manual  * Visual Spares (6 Key to
. TiL's : . P “Minimizing Downtime
* OF Reld Engh X 0

Figure 29. Combustion inspection - key elements
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unit is returned to operation and be available

for the next combustion inspection interval.
Typical combustion inspection requirements
for MS6001B/7001EA/9001E machines are:

B Inspect and identify combustion
chamber components.

B Inspect and identify each crossfire
tube, retainer and combustion liner.

B Inspect combustion chamber interior
for debris and foreign objects.

M Inspect flow sleeve welds for cracking.
Inspect transition piece for wear and
cracks. '

B Inspect fuel nozzles for plugging at
tips, erosion of tip holes and safety
lock of tips. »

B Inspect all fluid, air, and gas passages-
in nozzle assembly for plugging,
erosion, burning, etc.

M Inspect spark plug assembly for
freedom from binding, check
condition of electrodes and insulators.

~ B Replace all consumables and normal
wear-and-tear items such as seals,"
lockplates, nuts, bolts, gaskets, etc.

B Perform visual inspection of first-stage
turbine nozzle partitions and
borescope inspect (Figure 3) turbine
buckets to mark the progress of wear
and deterioration of these parts. This
inspection will help establish the
schedule for the hot-gas-path
inspection.

B Perform borescope inspection of
compressor.

B Enter the combustion Wrapper and
_observe the condition of blading in
the aft end of axial-flow compressor
with a borescope.

GE Power Systems « GER-36206 = (9/00)
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B Visually inspect the compressor inlet
and turbine exhaust areas, checking
condition of IGVs, IGV bushings, last-
stage buckets and exhaust system
components. . '

B Verify proper operation of purge and
check valves. Confirm proper setting
and calibration of the combustion
controls.

After the combustion inspection is complete

.and the unit is returned to service, the removed

combustion liners and transition pieces can be
bench inspected and repaired, if necessary, by
either competent onsite personnel, or offsite -
at a qualified GE Combustion Service Center.
The removed fuel nozzles can be cleaned on-

~ site and flow tested ons-site, if suitable test facili- -

ties are available. For F Class gas turbines it is
recommended that repairs and fuel nozzle flow
testing be performed at qualified GE Service
Centers. '

Hot-Gas-Path Inspection :

‘The purpose of a hot-gas-path inspection is to

examine those parts exposed to high tempera-
tures from the hot gases discharged from the
combustion process. The hot-gas-path inspec-
tion outlined in Figure 30includes the full scope
of the combustion inspection and, in addition,
a detailed inspection of the turbine nozzles, sta-
tionary stator shrouds and turbine buckets. To
perform this inspection, the top half of the tur-
bine shell must be removed. Prior to shell
removal, proper machine centerline support
using mechanical jacks is hecessary to assure
proper alignment of rotor to stator, obtain accu-
rate half-shell clearances and prevent twisting of
the stator casings. The MS7001EA jacking pro-
cedure is illustrated in Figure 31, '

For inspection of the hot-gas-path (Figure 27),

~ all combustion transition pieces and the first-
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Combustion inspection Work Scope - Plus:

Figure 31. Stator tube jacking procedure - MS7001EA

stage - turbine nozzle assemblies must be ‘B Inspect and record condition of first-,
removed. Removal of the second- and third- . second- and third-stage buckets. If it is
stage turbine nozzle segment assemblies is determined that the turbine buckets
optional, depending upon the results of visual - should be removed, follow bucket
observations and clearance measurement. The removal and condition recording
buckets can usually be inspected in place. Also, .~ instructions. The firststage bucket

it is usually worthwhile to fluorescent penetrant protective coating should be evaluated
inspect (FPI) the bucket vane sections to detect for remaining coating life.

any cracks. In addition, a complete set of inter-
nal turbine radial and axial clearances (open-
ing and closing) must be taken during any hot-
gas-path inspection. Typical hot gas-path inspec-
tion requirements for all machines are:

® Inspect and record condition of first-,
second- and third-stage nozzles.

@ Inspect and record condition of later-
stage nozzle diaphragm packings.

. " GE Power Systems = GER-36206 = (3/00) - 21
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Check seals for rubs and deterioration .
of clearance. '

M Record the bucket tip clearances.
Inspect bucket shank seals for
clearance, rubs and deterioration.

B Check the turbine stationary shrouds
for clearance, cracking, erosion,
oxidation, rubbing and build-up.

B Check and replace any faulty -
wheelspace thermocouples.

B Enter compressor inlet plenum and
observe the condition of the forward
section of the compressor. Pay specific
attention to IGVs, looking for
corrosion; bushing wear evidenced by
excessive clearance and vane cracking.

B Enter the combustion wrapper and,
with a borescope, observe the
condition of the blading in the aft end
of the axial flow compressor. '

W Visually inspect the turbine exhaust
area for any signs of cracking or
deterioration.

The first-stage turbine nozzle hssembly is
exposed to the direct hot-gas discharge from
the combustion process and is subjected to the
highest gas temperatures in the turbine section.
Such conditions frequently cause nozzle crack-
ing and oxidation and, in fact, this is expected.
The second- and third-stage nozzles are
exposed to high gas bending loads which, in
combination with the operating temperatures,

-can lead to downstream deflection and closure

of critical axial clearances. To a degree, nozzle
distress can be tolerated and criteria have been
established for determining when repair is
required. These limits are contained in the
Maintenance and Instruction Books previously
described. However, as a general rule, first stage
nozzles will require repair at the hotgas path

GE Power Systems » GER-36206 = (9/00)

inspection. The second- and third-stage nozzles
may require refurbishment to re-establish the
proper axial clearances. Normally, turbine
nozzles can be repaired several times to extend
life and it is generally repair cost versus
replacement'cosl that dictates the replacement
decision. _ -

Coatings play a critical role in protecting the
first stage buckets to ensure that the full capa-
bility of the high strength superalloy is main-

tained and that the bucket rupture life meets

design expectations. This is particularly true

of cooled bucket designs that operate above

1985°F (1085°C) firing temperature. Signi-
ficant exposure of the base metal o the envi-
ronment will accelerate the creep rate and can
lead to premature replacement through a com-
bination of increased temperature and stress
and a reduction in material strength, as
described in Figure 32. This degradation process
is driven by oxidation of the unprotected base
alloy. In the past, on early generation uncooled
designs, surface degradation due to ¢orrosion
or oxidation was considered to be a perform-

“ance issue and not a factor in bucket life. This is

no longer the case at the higher firing tempera--
tures of current generation designs.

Given the importance of coatings, it must be
recognized that even the best coatings available
will have a finite life and the condition of the
coating will play a major role in determining
bucket replacement life. Refurbishment
through stripping and recoating is an option
for extending bucket life, but if recoating is
selected, it should be done before the coating
has breached to expose base metal. Normally,
for turbines in the MS7001EA class, this means
that recoating will be required at the hot-gas-
path inspection. If recoating is not performed
at the hot-gas-path inspection, the runout life of

~ the buckets would generally extend to the
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Oxidation & Bucket Life

Cooling Hole
Surface Oxidation

Depletad Coating

Airtoll Surtace
Oxldalioq.

Prossure Side Surlace
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Reauces Buchet Creep Life

Figure 32. Stage 1 bucket oxidation and bucket life

major inspection, at which point the buckets
would be replaced. For F class gas turbines
recoating of the first stage buckets is recom-
mended at each hot gas path inspection.

Recoating is not considered an option for buck-
ets with uncoated cooling holes. The economics
of recoating buckets must look at the cost to
recoat versus the cost to replace buckets at

more frequent intervals. Economic evaluations . .

of this tradeoff suggest that recoating may make

sense for the larger designs but less so for the

smaller frame sizes.

Visual and borescope examination of the hot
gas-path parts during the combustion inspec-
tions as well as nozzle-deflection measurements
will allow the operator to monitor distress pat-
terns and progression. This makes part-life pre-
dictions more accurate and allows adequate
time to plan for replacement or refurbishment
at the time of the hot—gés—path inspection. It is
important to recognize that to avoid extending
~ the hot-gas-path inspection, the necessary spare
parts should be on site prior to taking the unit
out of service.

Major Inspection

The purpose of the major inspection is to exam-

GE Power Systems » GER-3620G = {9/00)

ine all of the internal rotating and stationary
components from the inlet of the machine.
through the exhaust section of the machine. A
major inspection should be scheduled in accor-
dance with the recommendations in the
owner's Maintenance and Instructions Manual
or as modified by the results of previous
borescope and hot-gas-path inspecl.ion. The
work scope shown in Figure 33 involves inspec-
tion of all of the major ﬂange—to-ﬂé.nge compo-
nents of the gas turbine which are subject to
deterioration during normal turbine operation.
This inspection includes previous elements of
the combustion and hot-gas-path inspections, in
addition to laying open the complete flange-to-
flange gas turbine to the horizontal joints, as
shown in Figure 34, with inspections being per-
formed on individual items.

Prior to removing casings, shells and frames,
the unit must be properly supported. Proper
centerline support using inechanica] jacks and
Jacking sequence procedures are necessary to
assure proper alignment of rotor to .stator,
obtain accurate half shell clearances and to pre-
vent twisting of the casings while on the half
shell. : ’
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[ Major Inspection [
Key Hordwere Inspect for: I Potential Actions:
* CompressorBladng -« Foreign Objedt Demage . RewﬂRefurﬁsnnﬁmReda:a
= Compressar end Turbine Rotor . OxloatuvlComswEmsm + Saor Shrouds .
Doveteis « Qracking CradmdmoaamEmﬂm
« Jounels end Seal Surfeces > * Logks « Bucksts -
+ Boarn, Soas - orormal Wee ot Do
* Injet System * Missing Herdware Tip Stroud Defection
+ Exhaust System + Clearence Limks Cresp Life Lim?
. * Nozztes
- Severe Deterioretion
« GV Bushings
. Weer .
Criteria ] Inspection Methods + Boarings/Seats
* Op. & instr. Manual * Visuel Scofing/Wear
‘Ts e « Comgressor Bades
« GE Fleld Engineer * Unrasonics Comoson/Erosion
* Borescope Rubs/FOD

Major Inspection ~————m
le-Hot Gas Patk Inspaction

<*— Combustian —;

Inspeciion
U

l 'l"l‘llllm"'
I N -xom-mml
i --u.-_—_.amuuum- w.m

J

Figure 34. Major inspection work scope

Typical major inspection requirements for all

machines are:

B All radial and axial clearances are
checked against their original values
(opening and closing).

B Casings, shells and frames/ diffusers
are inspected for cracks and erosion.

B Compressor inlet and compressor
flow-path are inspected for fouling,
erosion, corrosion and leakage. The
1GVs are inspected, looking for
corrosion, bushing'wear and vane

GE Power SyStcnis » GER-36206 = (9/00)

cracking.

M Rotor and stator compressor blades

are checked for tip clearance, rubs,
impact damage, corrosion pitting,
bowing and cracking.

B Turbine stationary shrouds are
checked for clearance, erosion,
rubbing, cracking, and build-up.

B Seals and hook fits of turbine nozzles
and diaphragms are inspected for
rubs, erosion, fretting or thermal
deterioration. '
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B Turbine buckets are removed and a
non-destructive check of buckets and
wheel dovetails is performed (first
stage bucket protective coating should _
be evaluated for remaining coating
life). First-stage buckets that were not
recoated at the hot—gas—path inspection
‘should be replaced.

B Rotor inspections recommended in
the maintenance and inspection
manual or by Technical Information
Letters should be performed.

B Bearing liners and seals are inspected
for clearance and wear.

B Inlet systems are inspected for
corrosion, cracked silencers and loose
parts.

B Exhaust systems are inspected for
cracks, broken silencer panels or
insulation panels.

M Check alignment - gas turbine to
generator/gas turbine to accessory
gear.
Comprehensive inspection and ‘maintenance
guidelines have been developed by GE and are
provided in the Maintenance and Instructions
Manual to assist users in performing each of the
inspections previously described. '

Parts Planning

Lack of adequate on-site spares can have a

‘major effect on plant availability; therefore,

prior to a scheduled disassembly type of inspec-
tion, adéquate spares should be on site. A
planned outage such as a combustion inspec-
tion, which should only take two to five days,
could take weeks. GE will provide recommen-
dations regarding the types and quantities of
spare parts needed; however, it is up to the
owner to purchase these sparc parts on a

GE Power Systems = GER-36206 = (9/00)

planned basis allowing adequate lead times.

Early identification of spare parts requirements
ensures their availability at the time the
planned inspections are performed. There are

. two documents which support the ordering of

gas turbine parts by catalog number. The first is
the Renewal Parts Catalog - Illustrations and
Text. This document contains generic illustra-
tions which are used for identifying parts. The
second document, the Renewal Parts Catalog

‘Ordering Data Manual, contains unit site-spe-

cific catalog ordering data. -

Additional benefits available from the renewal
parts catalog data system are the capability to
prepare recommended spare parts lists for the
combustion, hot-gas-path and major inspec-
tions as well as capital and operational spares.

Furthermore, interchangeability lists may be
prepared for multiple units. The information
contained in the Catalog Ordering Data
Manual can be provided as a computer print-
out, on microfiche or on a computer disc. As
the size of the database grows, and as generic
illustrations are added, the usefulness of this
tool will be continuously enhanced.

Typical expectations for estimated repair cycles
for some of the major components are shown in
Figure 35. Many engineering judgments are
built into this table, including base-load contin-
uous duty on naturalgas fuel and operation of
the unit in accordance with all of the manufac-
specifications and  instructions.
Maintenance inspections and repairs are also
assumed to be done in accordance with the
manufacturer's specifications and instructions.
The actual repair and replacement cycles' for
any particular gas turbine should be based on
the user's operating procedures, experience,
maintenance practices and repair practices.

turer's

‘The maintenance factors previously described

can have a major impact on both the compo--
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Figure 35, Estimated repair and replacement cycles
(MS60018/MS7001EA/MSS001E)

nent répair interval and service life. For this
reason, the intervals given in Figure 35 should
only be used as guidelines and not certainties

for long range parts planning. Owners may

want to include contingencies in their parts
planning. ‘

Figures 37-40 show expected repair and.replace-

ment cycles for MS6001FA, MS7001F/ FA and

MS9001F/FA machines. These values reflect

current production hardware. To achieve these

lives, current production parts with design
improvements and newer coatings are required.

With earlier production hardware, some of
- these lives may not be achieved. Operating fac-

tors and experience gained during the course
of recommended inspection and maintenance
procedures will be a more accurate pred)ctor of
the actual intervals.

It should be recognized that, in some cases, the
service life of a component is reached when it is
no longer economical to repair any deteriora-
tion as opposed to replacing at a fixed interval.
This is illustrated in Figure 36 for a first stage
‘nozzle, where repa.|rs continue until either the

_ nozzle cannot be restored to minimum accept-

ance standards or the repair cost exceeds or

" approaches the replacement cost. In other

cases, such as first-stage buckets, repair options
are limited by factors such as irreversible mate-
rial damage. In both caseé, users should follow
GE recommendations regarding repla.cement
or repair of these components.

While the parts lives for Figure 35 and Figures
37-40 are guidelines, the life consumption of
individual parts within a parts set can have vari-
ations. The repair versus replacement econom-
ics shown in Figure 36 may lead to a certain per-
centage of "fallout”, or scrap, of parts being
repaired. Those parts that fallout during the

Figure 36. First-stage nozzle weaf-preventive maintenance gas fired - continuous dry - base load
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PGG101(FA) / PGT191(F) / PGT221(FA) / PGI301(F) / PGA311(FA) Parts
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Figure 37. Estimated repair and replacement cycles
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Figure 38, Estimated repair and replacement cycles
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Stage 1 Shrouds HGP . 2 (HGPIYY 2 {(HGP)M
Stage 2 Shrouds HGP! . 2(HGPIY" 2 (HGPIY"
Stage 3 Shrouds HGP I(HGPI) I HGPYH
Exhaust Ditfuser HEP )
Stage 1 Bucke! HGP 3 MHGPHM 2 (HGPY)
Stage 2 Bucket HGPI 2¢(HGPYH 3 (HGPI)@

Stage 3 Bucket HGPI o 1(HGPI) I (HGPY)

Q = Combustion Inspecton intervel

HGH = Ha Ges Fath Inspaction Intervat

(1) The goal 15 1o naeaseto 3 (HGP1). Decision will be madk based o flod 1euty wpaIe
Also requires @ repar end recoal 81 every HGI

{2) Recoating at 168t HGH 1S tequired to adnieve 3 HGH replacoment Me.

Figure 39. Estimated repair and replacement cycles
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PG9351FA Parts
Repair interval Repilace Interval (Hours) Replage interval (Starts)

Combustion Liners o] 5(Clh 5(Ch

s . (=] 5(Cl) 5 (Cl)
Transkion Pieces Cl . 5(ChH 5 (Cl)
Fuel Nozzles i Ci 3(Cl) i acy
Crossfire Tubes (o] ach 3y -
Stage 1 Nozzles HGPI 2 (HGPIY" 2 (HEP)N
Sage 2 Nozzes HGP{ 2 (HGPI)" 2 (HGPIYY
Stage 3 NozZles HGPI 3 (HGPI) 3 (HGPI)
Stage 1 Shrouds HGP{ 2 (HGPHY 2(HGP)HY
Stage 2 Shrouds HGP 2 (HGPIY" 2 (HGPI)M.
Stage 3 Shrouds HGPI 3(HGPY) 3 (HGPI)
Exhaust Diftuser HGPI : »
Sage 1 Bucket HGPI 3 MGPINY 2 HGPI)
Sage 2 Bucket HGP| 1(HGPI) - 3 HGPIHD
Stage 3 Bucket HGPI IMGPI)

Q = Combustion Inspecton interve!
HGF = Hat Gas Path Inspecton Imerval

- 1(HGPY)

{1) The goal is 1o naeasete 3 (HGPI). Decxsion will be mad based onfled ivady expeency

Also requires 8 reparr and recoet &

overy HGP
{2 Recoetng at 18t HGFI 15 requred to echieve 3 HGP repiacement o,

Figure 40. Estimated repair and replacement cycles

repair process will need to be replaced by new
parts. The amount of fallout of parts depends
on the unit operating environment history, the
specific part design, and the current state-of
the-art for repair technology.

Inspection Intervals

Figure 41 lists the recommended combustion,
hot-gas-path and major inspection intervals for
current production GE turbines operating
under ideal conditions of gas fuel, base load, no
water or steam injection, and without a Dry Low

NO, combustor. Oons_idering the maintenance
factors discussed. previously, an adjustment
- from these maximum intervals ‘may be neces-
sary, based on the specific operating conditions
of a given application. lnitjally, this determina-
tion is based on the expected operation of a tur-
bine installation, but this should be reviewed
and adjusted as actual operating and -mainte-
nance data are accumulated. While reductions
in the maximum intervals will result from the

- factors described previously, increases in the

maximum interval can also be considered

Hours/Starts
Type of MS32/51/62 MS6B MS7E/EA oF MS6F/7FRF
{nspection Uprates .
Combustion 12.000/800 12,000/1,200 | 8,000/800 8,000/800 8,000/400
Hot Gas Path | Eiliminated/1,200| 24,000/1,200 | 24,000/1,200 | 24,000/900 24,000/900
Major 48,000/2,400 48,000/2,400 | 48,000/2.400 | 48,000/2,400 | 48,000/2,400

Factors That Can Reduce Maintenance intervals

*Fuel

* L oad Setting

» Steam/Water Injection

* Peak Load T Operation

* Trips From Load
* Start Cycle
* HGP Hardware Design

Figure 41. Base line recommended inspection intervals: base load - gas fuel - dry
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where operating experience has been favorable.

Maintengnce Intervel =

24000
Maintenance F actor

The condition of the hotgas-path parts pro- {Hours)
- a . . Mn.
vides a2 good basis for customizing a program of Martenance Fector = Egared Hourg

inspection and maintenance. Factored Hours = (K + M) X (G + 15D+ AH+ 6)

Actual Hours = (G« D+ He+ P)
G = Annua Base Load Operating Hours on Gas Fue!
D = Amud Base Load Operating Hours on Distillete Fue!
H= Anmnua Operating Hours on Heavy Fuel )
A= Heavy Fusl Severity Fector (Residual A, = 3to 4, Crude A = 210 3)
P = Annuel Peak Load Operating Hours X
I = Percent Water/Steam Injection Referenced to inlet Air Flow

M & K = Water/Sieem Injection Constants -

GE can assist operators in determining the
appropriate maintenance intervals for their par-
ticular application. Equations have been devel-
oped that account for the factors described ear-

lier and can be used to determine application M_K Contol _ Steam injection N3 Matefid
. ‘ Lo . G 1 22% GTD222F Sx414
specific hot-gas-path and major inspection o 1 g‘; 7% o
. PPy 18 6 Dy >2.2% FSXa14
mtgrvals. The hours-based hot-gas-path criteri 81 et e 610222
on is determined from the equation given in B 1 Wet 20% Foxa14

Figure 42. With this equation, a maintenance
factor is determined that is the ratio of factored
operating hours and actual operating hours.
The factored hours consider the specifics of the
duty cycle relating to fuel type, load setting and
steam or water injection. Maintenance factors
greater than one reduce the hot gas path
inspection interval from the 24,000 hour ideal

Figure 42. Hot gas path inspectibn: hours-based criterion

mined from the equation given in Figure 43. As
with the hours-based criteria, an application
specific startsbased hot gas path inspection
interval is calculated from a maintenance factor
that is determined from the number of trips

case for continuous base Joad, gas fuel and no
steam or water injection. To determine the
application specific maintenance interval, the
maintenance factor is divided into 24,000, as
shown in Figure 42.

The starts-based hot-gas-path criterion is deter-

typically being experienced, the load level and
loading rate.

The starts-based rotor maintenance interval is
determined from the equation given in Figure
44. Adjusunents to the rotor maintenance inter-
val are determined from rotor-based operating
factors as were described previously. In the cal-

MS6001/7001/9001

(Starts)

Maintenance interval =
Maintenance Factor

S

" Maintenance Factor = -£actored Starts

Swuts n
Faclored Starts = (06 NA+ NB « 13NP+ 20E+2F + L oy T)

Actual Staits s (NA+ NB+ NP +E+F+T)

Actual Stans a (NA+NB« NP+ E+F+T) .
S Maximum Starts-Based Maintenanoe Interval {(Modet Size Dependent)

NA =  Annual Number of Parl Load Start/Siop Cycles (<80% Loed)
NB =  Annual Number of Normal Base Load Star/Stop Cycles
NP =  Annugl Number of Peek Load StarvStop Cycles

E =  Annua Number of Emergency Stans

F =  Annual Number of Fast Load Stans

T = Annusl Number of Trips

ar =  Tiip Severity Factor = ¢ (Load) (See Figure 21)

n = Number of Trip Categories (i.e., Full Load, Pan Load, etc.)
Mode! Series ) Model Series S
MSEB/MS7EA . 1200 MS9E 900
MSEFA 1200 MST7F/TFA/SFOFA 200

~ Figure 43. Hot gas path inspection starts-based condition

GE Power Systems = GER-3620G = {9/00) ' 29




Starts Based Rotor Life Cataation

Heavy-Duty Gas Turbine Operating and Maintenance Considerations

( Fhi*Nh + Fwl*Nw] +Fw2*Nw2 +Fc*Nc + Ft*Nt )

Maintenance Factor =

(Nh + Nwl + Nw2 + N¢)
: L 5000 (Not to exceed 5000 stsrts)
Rotor Msintenance Intervel « ———MM ——
- Maintenance Factor MF>=1
E
Whee l! |
Fh ~ Hot wart facter (Dewn )4 hr) L 05
Fw) ~ Warm) start factar (Dvwn 4-20 hr) 8 09 * For soarts witds
Ful -~ Wam? stert factor (Duwn 20-40 &r) 18 14 b-’;"-hu -.-n::.-
Fe ~ Cold gt art furtar (Dawrn »40Kkr) ! 40 2 stari evser Bs Bewr
R~ Trip from losd facter . 40 40
- m'“ PG
- Munbey of e ms
Nl « Nembar of Wrmt et r 1
NW2 ~ Membor o' Warm? Sixrts

Mo~ Mard or of Colll staree
N -MNunbor ol whe

It

Figure 44. Rotor maintenance:factor for starts-based criterion

culation for the staris-based rotor maintenance
interval, equivalent starts are determined for
cold, warm, and hot starts over a defined time
period by multiplying the appropriate cold,
warm and hot start operating factor times and
number of cold, warm and hot starts respective-
ly. In this calculation, the type of start must be
considered. Additionally, equivalent starts for
trips from load are added. The equivalent start

total is divided by the actual number of starts to '

yield the maintenance factor. The rotor starts
based maintenance interval for a specific appli-
cadion is determined by dividing the baseline
rotor maintenance interval of 5000 starts by the
calculated maintenance factor. As indicated in
Figure 44, the rotor maximum maintenance
interval is 5000 starts. Calculated maintenance
factors that are less than one are not consid-
ered.

Figure 45 describes the procedure o determine
the hoursbased maintenance criterion. Peak
load operation is the primary maintenance fac-
tor for the Frame MS7001/9001F and FA class
rotors and will act to increase the hours-based
maintenance factor and to reduce the rotor
maintenance interval. Hours on turning gear
are also considered as an equivalent hours

GE Power Systems = GER-3620G » (9/00)

adder as noted in Figure 45.

For rotors other than Frame MS7001/9001F

and FA, rotor maintenance should be per-
formed at intervals recommended by GE
through issued Technical Information Letters.
Where no recommendations have been made,
rotor inspection should be performed at 5,000
starts or 200,000 hours. '

As previously described, the hours and starts

‘'operating spectrum for the application is evalu- -

Figure 45.

ated against the recommended hot gas path
intervals for starts and for hours. The limiting

Howrs Based Rotor Life Caloulation

H+2'P +2*TG

Mazintenance Factor = -
H+P

144000
Maintenance Factor

Rotor Maintenance Interval =
H: ~ Base load hours

P ~ Peakload hours
TG ~ Hours on turming gear

Rotor maintenance tactor for hours based
criterion

30
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criterion (hours or starts) determines the main-
tenance interval. An example of the use of these
equations is contained in the appendix.

While the hotgas-path and major inspection
interval can be determined from the equations
given in Figures 42—45, the combustion intervals
have not been reduced to that form.
Recommendations are provided that are specif-
ic to the combustion hardware design, fuel,
type of diluent and emissions level.
Recommendations for.combustion intervals for

specific application can be provided by the GE
Energy Services represeniative. '

As an example, Figure 46 describes the recom-
mended combustion inspection intervals for

the MS7001EA. As noted, application of the

new Extendor™ Combustion System Wear Kit
has the potential to significantly increase the
stated intervals.

Manpower Planning

It is essential that advanced manpower plan-
ning be conducted prior to an outage. It should
be understood that a wide range of experience,
productivity and working conditions exist
around the world. However, based upon main-

Heavy-Duty Gas Turbine Operating and Maintenance Considerations

tenance inspection man-hour assumptions,
such as the use of an average crew of workers in
the United States with trade skill (but not nec-
essarily direct gas turbine experience), with all
needed tools and replacement parts (no repair
time) available, an estimate can be made. These
estimated craft labor man-hours should include
controls and accessories and the generator. In
addition to the craft labor, additional resources
are needed for technical direction of the craft

_labor force, specialized tooling, engineering

reports, and site mobilization/de-mobilization.

Inspection frequencies and the amount of
downtime varies within the gas turbine fleet due
to different duty cycles and the economic need
for a unit to be in a state of operational readi-
ness. It can be demonstrated that an 8000-hour
interval for a combustion inspection with mini-
mum downtime can be achievable based on the

above factors. Contact your local GE Energy -

Services representative for the specific man-
hours and recommended crew size for your spe-
cific unit.

Depending upon the extent of work to be done
during each maintenance task, a cooldown peri-

- od of 4 1o 24 hours may be required. This time

can be utilized productively for job move-in,

Combustion Inspection Intervals

| bgbew i

Extondor™ Combusficn Systen

Woat Kit Increases

Combustion Inspection to As iuch As 24.000 Hours

Figure 46. Combustion inspection imtervals - MS7001EA

GE Power Systems « GER-.'»’BZUG = (9/00)
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correct tagging and locking equiprﬁem out-of-

service and general work preparations. At the
conclusion of the maintenance work and sys-
tems check out, a tuming gear time of two to
eight hours is normally allocated prior to start-
ing the unit. This time can be used for job
clean-up and arranging for any repairs required
on removed parts. A

Local GE field service representatives are avall-

- able o help plan your maintenance work to

reduce downtime and labor costs. This planned
approach will outline the renewal parts that
may be needed and the projected work scope,
showing which tasks can be accomplished in
parallel and which tasks must be sequential.
Planning techniques can be used to reduce
maintenance cost by optimizing lifting equip-
ment schedules and manpower requirements.

Precise estimates of the outage duration,

resource requirements, critical-path schedul-
ing, recommended replacement parts, and
costs associated with the inspection of a specific

installation may be obtained from the local GE

field services office.

Conclusion

GE heavy-duty gas turbines are designed to have
an inherently high availability. To achieve maxi-
mum gas turbine availability, an owner must
understand not only his equipment, but the fac-
tors affecting it. This includes the training of

GE Power Systems = GER-36206 = (9/00)

operating and maintenance personnel, follow-

~ ing the manufacturer’s recommendations, reg-.

ular periodic inspections and the stocking of

. spare parts for immediate replacement. The
‘recording of operating data, and analysis of

these data, are essential to preventative and
planned maintenance. A key factor in achieving
this goal is a commitinent by the owner to pro-
vide effective outage management and full uti-
lization of published instructions and the avail-
able service support facilities. V

It should be recognized that, while the manu-

facturer provides general maintenance recom-
mendations, it is the equipment user. who has
the major impact upon the proper' mainte-
nance and operation of equipment. Inspection
intervals for optimum turbine service are not
fixed for every installation, but rather are devel-
oped through an interactive process by each
user, based on past experience and trends indi-
cated by key turbine factors. ’

The level and quality of a rigorous maintenance
program have a direct impact on equipment

reliability and availability. Therefore, a rigorous

maintenance program which optimizes both
maintenance cost and availability is vital 1o the

user. A rigorous maintenance program will min-
imize overall costs, keep outage downtimes to a

minimum, improve starting and running relia-

bility and provide increased availability and rev-

enue earning ability for GE gas turbine users.
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Appendix

A) Example—Maintenance Interval
Calculation

An MS7001EA user has accumulated operating
data since the last hot gas path inspection and
would like to estimate when the next one
should be scheduled. The user is aware from
GE publications that the normal HGP interval is
24,000 hours if operating on natural gas, no

“water or steam injection, base load. Also, there

is a 1200 start interval, based on normal start-
ups, no trips, no emergency starts. The actual
operation of the unit since the last hot gas path

~ inspection is much different from the GE “basg—

line case.”
Annual hours on natural gas, base load -
= G = 3200 hr/yr
Annual hours on light distillate
=D = 350 hr/yr
Annual hours on peak load
=P =120 hr/yr
Steam injection rate
=1=24%
Also, since the last hot gas path inspection,
The annual number of normal starts is
= NB = 100/yr
The annual number of peak load starts
=NP=0/yr '
The annual number of part load starts
= NA = 40/yr
The annual number of emergency starts .
The annual number of fast load starts
=F=5/yr '
The annual number of trips from load (a—r 8)
=T=20/yr
For this particular unit, the second and third-
stage nozzles are FSX-414 material. The unit
operates on “dry control curve.”

-GE Power Systems ¢ GER-3620G « (9/00)

From Figure 42, at a steam injection rate of
2.4%, the value of “M" is. 18, and ‘K" is.6.

From the hours-based cnlerla, the mainte-

- nance factor is determined from Figure 42.

MY = (.6+.18 (2.4))x(3200+ 1.5(850) +6(120))
_ (3200 + 350 + 120).
MF=1.25 |
The hours-based adJusted mspecuon mterval is
therefore, :
H = 24,000/1.25
H = 19,200 hours [Note, since total annual
operating hours is 3670,
the estimated time to
" reach 19,200 hours is 5.24
years (19,200/3670).] .
From the starts—based criteria, the maintenance
factor is determined from Figure 43.
MY= (100 + 5 (40) +20 (2) +2 (5) + 8 (20) )
(100+40+2 + 5+ 20)

MF =20
The adjusted inspection mterval based on

‘starts is,

=1200/2.0

S§=600starts [Note, since the total annual
number ;of starts is 167, the
estimated time to reach 600

starts is 600/167 = 3.6 years.]
In this case, the starts-based maintenance fac-
tor is greater than the hours maintenance fac-
tor and therefore the inspection interval is set
by starts. The hot gas path inspection interval
is 600 starts (or 3.6 years).

B) Definitions

Reliability: Probability of not. bemg forced out
of service when the unit is needed - includes

. forced outage hours (FOH) while in service,

while on reserve shutdown and while attempt-
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ing to start normalized by period hours (PH)-
units are %: :

Reliability = (1-FOH/PH) (100)

FOH = total forced outage hours

PH = period hours
_ Availability: Probability of being available,
independent of whether the unit is needed-
includes all unavailable hours (UH) - normal-
ized by period hours (PH) — units are %:

“Availability = (1-UH/PH) (100)

UH = total unavailable hours (fbrced out-

age, failure to start, scheduled main-

tenance hours, unscheduled mainte-
nance hours)
PH = period hours
. Equivalent Reliability: Probability of a multi-
shaft combined-cycle power plant not being
totally forced out of service when the unit is
required includes the effect of the gas and
steam cycle MW output contribution to plant
output - units are %:

Equivalent Reliability =
“_'[GTFOH +B(HR.SGFOH . STFOH)] x 100]
GT PH B PH ST PH

GT FOH = Gas Turbine Forced Outage Hours
GT PH = Gas Turbine Period Hours
-HRSG FOH = HRSG Forced Outage Hours
B PH = HRSG Period Hours '
ST FOH = Steam Turbine Forced Qutage Hours
ST PH = Steam Turbine Period Hours
B = Steam Cycle MW Output Contribution
(normally 0.30)
Eguivalent Availability: Probability of a mulu-
shaft combined-cycle power plant being avail-
able for power generation-independent of

GE Power Systems » GER-36206 » (9/00}
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whether the unit is needed-includes all unavail- -
able hours—includes the effect of the gas and
steam cycle MW output contribution to plant
output units are %: ' :
~ Equivalent Availability =

GTUH ./ HRSGUH
- [— +B _
GTPH

ST UH
+ )] x 100]
GT PH ST PH

GT UH = Gas Turbine Unavailable Hours
GT PH = Gas Turbine Period Hours
HRSG UH = HRSG Total Unavailable Hours
ST UH = Steam Turbine Unavailable Hours
ST PH = Steam Turbine Forced Outage Hours
B = Steam Cycle MW Output Contribution
(normally ().30)_ ’ .
MTBF-Mean Time Between Failure: Measure of
probability of completing the current run.
Failure events are restricted to forced outages
(FO) while in service — units are service hours:
MTBF = SH/FO
SH = Service Hours -

FO = Forced Outage Events from a Running -
(On4ine) Condition
Service Factor: Measure of operational use, usu-
ally expressed on an annual basis-units are %:
SF = SH/PH x 100SH = Service Hours on an

annual basis

PH = Period Hours (8760 hours per year) |

Operating Duty Definition:
Fired
Duty Service Factor Hours/Start
Stand-by - <1% lw4
Peaking 1% -17% 3010 -
Cycling 17% - 50% 10 o 150
Continuous > 90% >> 150
35
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Inspection and Maintenance

Note

NEW FORMAT

The Combustion Inspection, Hot Gas Path Inspection and Major Inspection sections
of this manual have been formatted to separate the Disassembly, Inspection, and
Reassembly Operations for each inspection. The figure numbers and page numbers
have also been revised to follow this format.

A “D” preceding a figure or page number is used for the Disassembly section, an “I”

“SC” is used for the Startup Checks section.

is used for the Inspection section, an “R” is used for the Reassembly section, and an -
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NOTES, CAUTIONS AND WARNINGS

Notes, Cautions and Warnings will be found throughout this Maintenance Publication. It is important that the
significance of each is thoroughly understood by personnel using these Maintenance Procedures. Their defini-
* tions are as follows: ' ' o

Note: Highlights an essential element of a procedure to assure correctness.

CAUTION

Indicates a procedure or practice, which if not strictly ob-
served, could result in damage or destruction of equip-
ment.

WA RNING**

Indicates a procedure or practice, which could result
in injury to personnel or loss of life if not followed cor-
rectly. : i ‘ '

SAFETY

This publication is designed to provide safe procedures and
processes for accomplishing the maintenance instructions
- described herein. It is important, therefore, that the warn-
ings, cautions, and notes in these procedures be thoroughly
understood and observed by the personnel  performing
maintenance. Changes or additions deemed necessary for
proper maintenance and/or suggested safety improve-
ments should be submitted to:

Manager: Technical Communications and Publishing
GE Company .
Building 53, Room 229
1 River Road
Schenectady, New York 12345

Note: All dimensions called for throughout the maintenance publication are in
S.A.E. units first, followed by metric (where applicable) in brackets [ .

vii
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Table A-1. Design Information and Stack Parameters for Vandolah Power

9939558 Y/F1/tables
6/25/2002

. GE Frame 7FA, Dry Low NOx Combustor, Natural Gas; Base Load
Ambient Temperature -
Parameter 32°F 59 °F 95°F
Combustion Turbine Perforrnance .
‘ Net power output (MW) - 1792 1722 156.6
\ Net heat rate (Btw/kWh, LHV) 9,319 9,361 9,591
! (BrwkWh, HHV) 10344 10,391 10,646
| _ Heat Input (MMBtu/hr, LHV) 1,670 1,612 _.1502. . .
| (MMBuu/hr, HHV) 1854 1,789 1667
1’ Fuel heating value (Btu/lb, LHV) 20,751 20,751 - 20,751
~ " (Btu/b, HHV) 23,006 23,006 23,006
(HHV/LHV) 1.110 1110 1.110
CT Exhaust Flow ’ . :
Mass Flow (lb/hr)- with margin of 10% 4,063,400 3,919,300 . 3,672,900
- provided 3,694,000 3,563,000 . . 3,339,000
Temperature (F) 1,097 1,113 1,135
Moisture (% Vol.) 79 86 103
Oxygen (% Vol.) 12.60 1250 12.20
Molecular Weight 2844 2834 28.16
' Fuel Usage
Fuel usage (Ib/hr) = Heat Input (MMBtuw/hr) x 1,0(1) 000 Btu/MMBtu (Fuel Heat Content, Btu/lb (LHV)) )
. Heat input (MMBtwhr, LHV) 1,670 1612 1,502
Heat content (Btw/l1b, LHV) 20,751 20,751 20,751
Fuel usage (lbvhr)- calculated . 80,478 77,683 72382
'CT Stack
CT-  Stack height (ft) 60 60 60
' Diameter (ft) L2 2 22

" Turbine Flow Conditions (CT Stack-Unit 4 only)

Turbine Flow (acfm) = [(Mass Flow (lb/hr) x 1,545 x (Temp. ("F)+ 460°F)}/ lMoler:ular welght x 2116.8) / 60 min/hr

Mass flow (Ib/hr)
_Temperature (°F)
Molecular weight
Volume flow (acfm)- calculated
(ft3/s)- calculated
Velodity (ft/sec)

4,063,400
1,097
2844

2,706,395

45,107

187

3,919,300
1,113
28.34

2,645,986

44,100
1160

3,672,900
1,135
28.16

2,530,918

42,182
1110

Note: Universal gas constant = 1,545 ft-Ib(force)”R; atmospheric pressure = 2,116.8 Ib(force)/ft3; 14.7 et

Source: GE, 1998.



able A-13. Design Information and Stack Parameters for Vandolah Power
GE Frame 7FA, Dry Low NOx Combustor, Distillate Oil, Base Load

9939558Y/Fi/tables .

.Ambient Temperature - '

Parameter 32°F 59°F - 95 °F
- Combustion Turbine Performance
Net power output (MW) 1839 181.9 1712
Net heat rate (BtwkWh, LHV) 10,203 9929 . 9,988
‘ (BtwkWh, HHV) 10,710 105 -10,588
Heat Input (MMBtwhr, LHV) - -~ - -~ -~ - 1858~ - 1,806 1,710
(MMBtu/hr, HHV) 1,969, 1,914 1,813
Fuel heating value (Btw/b, LHV) 18,300 18300 - 18,300
(Btu/Ib, HHV) 19,398 19,398 19,398
_ (HHV/LHV) 1.060 1.060 1.060
CT Exhaust Flow . = _ ‘ -
Mass Flow (Ib/hr)- with margin of 10% 4,230,600 4,081,000 3825800
. - provided 3,846,000 .3,710,000 3,478,000
Temperature (°F) - - 1076 1,094 1,121
Moisture (% Vol.) 11 117 133
Oxygen (% Vol) 1120 11.04 10.60
Molecular Weight 28.33

‘ Fuel Usage

Fuel usage (Ib/hr) = Heat Input (MMBtw/hr) x 1,000,000 Btuw/MMBtu (Fuei Heat Cohteht, Btulb LHVY))

Heat input (MMBtwhr, LHV)

Heat content (Btu/lb, LHV)

Fuel usage (lb/hr)- calculated
CT Stack

Stack height (ft)
Diameter (ft)

Turbine Flow Conditions

Turbine Flow (acfm) = {(Mass Flow (lb/hr) x 1,545

Mass flow (Ib/hr)

Temperature (°F)

Molecular weight

Volume flow (acfm)- calculated
* (t3/s)- calculated

Velocity (ft/sec) '

1,858
- 18,300
101,530

w .
2.

4,230,600
1076
2833

2,790,601

46,510
1224

2825

1,806
18,300
98,689

60
2

4,081,000
1,094
2825

2,731,215

45520

C 1197

28.06

1,710
18,300
93,443

60
2

x (Temp. (*F)+ 460°F)] / [Molecular weight x 2116.8]/60 minvhr

3,825,800
1,121
28.06

2622427

43,707

115.0

Note: Universal gas constant = 1,545 ft-Ib(force}/"R; atmospheric prvssuré = 2,116.8 Ib(force ¥ft2; 14.7 Ib/ft®

Source: GE, 1999; Golder Associates, 1999
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Acid Rain Part- Page 1

Acid Rain Part Application

For more infbrmation, see instructions and refer to 40 CFR 72.30 and 72.31 and Chapter 62-214, F.A.C.

"This submission is: [J New M Revised
STEP 1
Identify the source by
plant name, State, and PlantName Vandolah Power Project state FL ORIS Code 55415
ORIS code
STEP 2 a b c d
" Enter the unit ID# for every Unit ID# Unit will New Units New Units
‘Acid Rain unit at the Acid hold allowances
Rain source in column “a.” in iﬁc‘;’(;dg;;e c Monit
: . Wi . ommence onitor
fe(zuli?;:?gférﬂ;z;h; 72.8(c)(1) Operation Date Certification
-columns “¢” and “d.” Deadiline
GT101
Yes
GT201
Yes
‘ GT301
_ Yes
GT401
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

DEP Form No. 62-210.900(1)(a) - Form .
Effective: 06/16/03 YAGDP-OT\PRAVANDOLAH\FDEPAPP-ATTM DOC—052507



STEP 3
Read the standard
requirements

Acid Rain Part - Page 2

Vandolah Power Project
Plant Name (from Step 1)

Acid Rain Part Requirements

(1) The designated representative of each Acid Rain source and each Acid Rain unit at the source shalil:
(i) Submit a complete Acid Rain part application (including a compliance pian) under 40 CFR part 72 and Rules 62-214.320 and 330, FA.C,,
in accordance with the deadlines specified in Rule 62-214.320, F.A.C.; and
(i) Submit in a timely manner any supplemental information that the Department determines is necessary in order to review an Acid Rain
part application and issue or deny an Acid Rain part;

(2) The owners and operators of each Acid Rain source and each Acid Rain unit at the source shall:
(i) Operate the unit in compliance with a complete Acid Rain part application or a superseding Acid Rain part issued by the Department; and
(ii) Have an Acid Rain Part.

Monitoring Requirements

(1) The owners and operators and, to the extent applicable; designated representative of each Acid Rain source and each Acid Rain unit at the
source shall comply with the monitoring requirements as provided in 40 CFR part 75, and Rule 62-214,420, F.A.C.

(2) The emissions measurements recorded and reported in accordance with 40 CFR part 75 shail be used to determine compliance by the unit
with the Acid Rain emissions limitations and emissions reduction requirements for sulfur dioxide and nitrogen oxndes under the Acid Rain
Program.

(3) The requirements of 40 CFR part 75 shall not affect the responsibility of the owners and operators to monitor emissions of other pollutants or
other emissions characteristics at the unit under other applicable requirements of the Act and other provisions of the operatlng permit for the

source.

Sulfur Dioxide Reguirements

(1) The owners and operators of each source and each Acid Rain unit at the source shall;
(i) Hold allowances, as of the allowance transfer deadline, in the unit's compliance subaccount (after deductions under 40 CFR 73.34(c)), or
in the comptliance subaccount of another Acid Rain unit at the same source to the extent provided in 40 CFR 73.35(b)(3), not less than the
total annual emissions of sulfur dioxide for the previous calendar year from the unit; and
(i) Comply with the applicable Acid Rain emissions limitations for sulfur dioxide.
(2) Each ton of sulfur dioxide emitted in excess of the Acid Rain emissions limitations for sulfur dioxide shall constitute a separate violation of the
Act.
(3) An Acid Rain unit shall be subject to the requirements under paragraph (1) of the sulfur dioxide requirements as follows:
(i) Starting January 1, 2000, an Acid Rain unit under 40 CFR 72.6(a)(2); or
(i) Starting on the later of January 1, 2000 or the deadline for monitor certification under 40 CFR part 75, an Acid Rain unit under 40 CFR
72.6(2)(3).
(4) Allowances shall be held in, deducted from, or transferred among Allowance Tracking System accounts in accordance with the Acid Rain
Program.
(5) An allowance shall not be deducted in order to comply with the requirements under paragraph (1) of the sulfur dioxide requirements prior to
the calendar year for which the allowance was allocated. ’
(6) An aliowance allocated by the Administrator under the Acid Rain Program is a limited authonzation to emit sulfur dioxide in accordance with
the Acid Rain Program. No provision of the Acid Rain Program, the Acid Rain part application, the Acid Rain part, or an exemption under 40 CFR
72.7 or 72.8 and no provision of law shall be construed to limit the authority of the United States to terminate or limit such authorization:
(7) An allowance allocated by the Administrator under the Acid Rain Program does not constitute a property right.

Nitrogen Oxides Requirements The owners and operators of the source and each Acid Rain unit at the source shall comply with the applicable
Acid Rain emissions limitation for nitrogen oxides.

Excess Emissions Requirements

(1) The designated representative of an Acid Rain unit that has excess emissions in any calendar year shall submit a proposed offset pfan, as
required under 40 CFR pant 77.
(2) The owners and operators of an Acid Rain unit that has excess emissions in any calendar year shall:

(i) Pay without demand the penalty required, and pay upon demand the interest on that penalty, as required by 40 CFR part 77; and

(i) Comply with the terms of an approved offset plan, as required by 40 CFR part 77.

Recordkeeping and Reporting Requirements.

(1) Unless otherwise provided, the owners and operators of the source and each Acid Rain unit at the source shall keep on site at the source
each of the following documents for a period of 5 years from the date the document is created. This period may be extended for cause, at any
time prior to the end of 5 years, in writing by the EPA or the Department: .
(i) The certificate of representation for the designated representative for the source and each Acid Rain unit at the source and all documents
that demonstrate the truth of the statements in the certificate of representation, in accordance with Rule 62-214.350, F.A.C.; provided that
the certificate and documents shall be retained on site at the source beyond such 5-year period until such documents are superseded
because of the submission of a new certificate of representation changing the designated representative;
(i) All emissions monitoring information, in accordance with 40 CFR part 75, provided that to the extent that 40-CFR part 75 provides for a 3-
year period for recordkeeping, the 3-year period shall apply;
(iil) Copies of all reports, compliance certifications, and other submissions and all records made or requrred under the Acid Rain Program,

and,

DEP Form No. 62-210.900(1)(a) - Form

Effective: 06/16/03
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STEP 3,
Cont'd,

STEP 4

Read the
certification

statement, sign,

and date

Acid Rain Part - Pége 3

Vandolah Power Project
Plant Name (from Step 1) .

Recordkeeping and Reporting Requirements (cont)

(iv) Copies of all documents used to complete an Acid Rain part application and any other submission under the Acid Ram Program or to
demonstrate compliance with the requirements of the Acid Rain Program.

(2) The designated representative of an Acid Rain source and each Acid Rain unit at the source shall submit the reports and comphance
certifications required under the Acid Rain Program, including those under 40 CFR part 72 subpart | and 40 CFR part 75.

' Liability.

(1) Any person who knowingly violates any requirement or prohibition of the Acid Rain Program, a complete Acid Rain part application, an Acid
Rain part, or an exemption under 40 CFR 72.7 or 72.8, including any requirement for the payment of any penalty owed to the United States, shall
be subject to enforcement pursuant to section 113(c) of the Act.

(2) Any person who knowingly makes a false, material statement in any record, submission, or report under the Acid Rain Program shall be
subject to ciminal enforcement pursuant to section 113(c) of the Act and 18 U.S.C. 1001.

(3) No permit revision shall excuse any violation of the requirements of the Acid Rain Program that occurs prior to the date that the revision
takes effect.

(4) Each Acid Rain source and each Acid Rain unit shall meet the requirements of the Acid Rain Program.

(5) Any provision of the Acid Rain Program that applies to an Acid Rain source (including a provision applicable to the designated representative
of an Acid Rain source) shali also apply to the owners and operators of such source and of the Acid Rain units at the source.

(6) Any provision of the Acid Rain Program that applies to an Acid Rain unit (including a provision applicable to the designated representative of
an Acid Rain unit) shall also apply to the owners and operators of such unit. Except as provided under 40 CFR 72.44 (Phase Il repowering
extension pfans) and 40 CFR 76.11 (NOx averaging plans), and except with regard to the requirements applicable to units with a common stack
under 40 CFR part 75 (including 40 CFR 75.16, 75.17, and 75.18), the owners and operators and the designated representative of one Acid Rain
unit shall not be liable for any violation by any other Acid Rain unit of which they are not owners or operators or the designated representative and
that is located at a source of which they are not owners or operators or the designated representative.

(7) Each violation of a provision of 40 CFR parts 72, 73, 75, 76, 77, and 78 by an Acid Rain source or Acid Rain unit, or by an owner or operator
or designated representative of such source or unit, shall be a separate violation of the Act. ’

Effect on Other Authorities.

No provision of the Acid Rain Program, an Acid Rain part application, an Acid Rain part, or an exemption under 40 CFR 72.7or 72.8 shall be
construed as:

(1) Except as expressly provided in title IV of the Act, exempting or excluding the owners and operators and, to the extent applicable, the
designated representative of an Acid Rain source or Acid Rain unit from compliance with any other provision of the Act, including the provisions
of title | of the Act relating to applicable National Ambient Air Quality Standards or State Implementation Plans;

(2) Limiting the number of allowances a unit can hold; provided, that the number of allowances held by the unit shall not affect the source’s
obligation to comply with any other provisions of the Act;

(3) Requiring a change of any kind in any State law regulating electric utility rates and charges, affecting any State law regarding such State
regulation, or limiting such State regulation, including any prudence review requirements under such State law;

(4) Modifying the Federal Power Act or affecting the authority of the Federal Energy Regulatory Commission under the Federal Power Act; or,
(5) Interfering with or impairing any program for competitive bidding for power supply in a State in which such program is established.

Certification

1 am authorized to make this submission on behalf of the owriers and operators of the Acid Rain source or Acid Rain units for which the
submission is made. | certify under penalty of law that | have personally examined, and am familiar with, the statements and information
submitted in this document and all its attachments. Based on my inquiry of those individuals with prlmary responsibility for obtaining the
information, | certify that the statements and information are to the best of my knowledge and belief true, ‘accurate, and complete. I'am aware
that there are significant penalties for submitting false statements and information or omitting required statements ‘and information, including the
possibility of fine or imprisonment. _

Name /) gms/ﬂ. Jewsen

Signature Date ¢ /,/0._7
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DESCRI

62. PEECC

63. STATION SERVICE TRANSFORMER 5
64, STATION SERVICE TRANSFORMER 6
65. ALTERNATE SOURCE TRANSFORMER 7 (ASTH7)

66. GLYCOL MCC

67. EVAPORATOR COOLERS DRAIN SUMP (521-C0-0001)
68. EVAPORATION POND

69. LCI COOLER (342-CFN-10D1 & 3001)

70. CONEX STORAGE

71. AR RECEMR (543-VSL-00012(543—VSL-0002)
72. INSTRUMENT AIR ORYER SKID

73. EDG 1 AND 2

74. FGT GAS YARD

75. GUARD HOUSE N

76.  EAST WAREHOUSE

77. 1,000 GAL. GASOLINE TANK

78. 500 GAL DESEL TANK

79. EDG TRANSFORMER (SST GEN)

80. St £DG ISOLATION SWITCH

NS CONT.

56. SERVICE WATER PUMPS (510-P-0003A/B)
57.  AUXIUARY TRANSFORMER

58. EXCITATION & LCi COMPARTMENT

59, H2 BULK STORAGE

60. €02 BULK STORAGE

61. GENERATOR CIRCUM BREAKER

BLDC.
SST#5
SSTH6.

543—-DRY-0D01)

NOTES:
1. POINT OF SUPPORT EL. 104'-0" UNLESS NOTED.

TANK VOLUMES

A& B F/0 TANK

2.8 MILLION GAL.

DEMIN_TANK

SERVICE WATER TANK |

870,000 GAL.

1.4 MILLION GAL.

FUEL GAS HEATER

29,600 GAL.

GSU TRANS.

10,000 GAL.

ACCESSORY RES.

6,200 GAL.

AUX. TRANS.

1,500 GAL.

GASOLINE TANK

1,000 GAL.

GEN. USE DIESEL TANK

500 GAL

0

1.8 ACRE
IwW POND

AR ARMRRNRNNAN

VAR TR

b

\e

AARARRRRRERNRRRN

%%

7

PAVED ROAD STOPS
PACKED GRAVEL BEGINS

N SONNNNIRRN————

NN

VANDDLAH ROAD

DESCRIPTIONS

>~ w—

N,

5.

EXHAUST STACK (357-STA-1001,2001,3001,4001)
COMBUSTION TURBINEC311-CT-1001,2001,3001,4001)
COMBUSTION TURBINE GENERATOR

(312-TG-L00L, 2001, 3001, 400L>

INTAKE AR FILTER

(351-FLT-1001, 2001, 3001, 4001)

ACCESSORY MODULE

STATION SERVICE TRANSFORMER

POWER CONTROL ROOM/ELECTRICAL SWITCHGEAR BUILDING
(170-BLDG-0001 & 0002)

GENERATOR STEP-UP TRANSFORMER

OUT FALL

1SO PHASE BUS OUCT

GENERATOR EXCITATION COMPARTMENT (GEC)

EXCITATION TRANSFORMER <
TURBINE COMPARTMENT ENCLOSURE

CEMS BUILOING (519-SAM-0001,0002,0003, & 0004)
GLYCOL COOLERS (464—CFN—1001, 2001, 3001, 4001)
GLYCOL COOLER PUMPS

(464-P-1001A/B, 20014/B, 30014/B, 4001A/B)

CT DRAIN TANK WITH SUMP

(371-TNK-1001, 2001, 3001, 4001)

WATER INJECTION SKIO (364-SKO—-1001,2001,3001,4001)
FIRE PROTECTION/C02 SKID(372-SK0-1001,2001,3001,4001)f &
€02 BOTILES

UFT STATION AND LEACH FIELD

H2 BOTILES

LIQUID FUEL / ATOM. AR MODULE
SAFETY SHOWER / EYEWASH STATION
ISOLATION TRANSFORMER
SWITCHYARD

DC LINK REACTOR

FUEL GAS HEATER SKID (S61-SKD-0001) =
FUEL GAS DRAIN TANK (S61-TNK-0001)

FUEL GAS SCRUBBER (561-SCB-1001, 2001, 3001, 4001)
FIRE PUMP HOUSE ENCLOSURE (572-SKD-0001)

WATER WASH SKID (374-SKD-0001)

AR COMPRESSORS (543-CMP-0001 A/B)

FUEL OIL FORWARDING PUMP SKID (562-SKD-0001A/B)
FUEL OIL UNLOADING PUMPS (562-P-0001A/B/C)

FUEL TRUCK UNLOADING SUMP PUMP (520-P-0002)

OlL / WATER SEPARATOR (521-SEP-0001)

FUEL TRUCK UNLOADING SUMP (520-C0-0002)

COVERED FUEL OIL UNLOADING AREA

FIREWATER FOAM HOUSE (572-BLOG-0001)

FUEL OIL STORAGE TANKS (562-TNK—0001A/B)

SERVICE WATER / FIRE WATER STORAGE TANK
(510-TK-0001)

WATER WASH FEED/DEMIN PUMPS (513—P-0D01A/B/C§
DEMINERALIZED WATER STORAGE TANK (513-TNK—00D1
MOBILE DEMIN WATER TRAILERS »
ADMIN BUILDING

DETENTION POND

POTABLE WATER WELL PUMP (577-P-0001)

SERVICE WATER WELL PUMPS E510—P—0001A/B) .

FUEL GAS SEPARATOR/FILTER (561-SEP-DO01 A/B)

PGS GAS YARD (TECO)

20’ X 20" OlL BARREL STORAGE PAD

GAS TURBINE WATER WASH DRAIN TANK

(371-TNK-1002, 2002, 3002, 4002)

FUEL OIL MANAGEMENT SKID(562—SKD-1001,2001,3001,400"

2 [09/06/01 GENERAL REVISION

TD[RN]SL[MF WB

1 [08/23/01] GENERAL REVISION TD|RN]SL [MF W}

07/17/01] ISSUE FOR CDNSTRUCTION TD[RN[SL [MF WB]

03/29/0

GENERAL REVISION ws| [sP[sp[an]

03/06/0

GENERAL REVISIDN TD]RN]SL [MF B}

FUEL GAS TIE~IN 12"-600§ RF FLG.
§ EL 105'-07 N. 4207.09', £ 1715.2%

NAQ 1983 FLORIDA WEST ZONE
COORDS. N. 1159199.053, E. 680581.015

N. 4188.59"
E. 1705.23

w|ajwnle

10/11/01 [REVISED FUEL GAS COORDINATES|TD|RN|SL [MF VBL

DATE DESCRIPTION

B
HHL

DAAWN

3 DATE

T. DEBLANC

HEOaD BY BATE

R. NORTHAM

02/28/01

07/17/01

ONGMEER DATE

S. LEONARD

PROJCT ENGNEERING MANAGER DATE

M, FRELICH

[PROKCT WANACER CATE

.

07/17/01

07/17/01

BIGGS 07/17/01

PARSONS
Paraona Energy

and Chamicals Group, Inc.
Houston Operations

Gemma Power Systems, LLC
ELPASD ENERGY INTERNATIONAL
VANDOLAH POWER PROJECT

PARSON'S PROJECT NO,

156096

EQUIPMENT LOCATION PLAN e

SCALE

1" =

50'-0"

PARSON'S

REWSION

™ VAND—1-DW—110—002—001




