Department of
Environmental Protection

Twin Towers Office Building
jeb Bush 2600 Blair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary

August 11, 1999

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. R. Douglas Neeley, Chief
Air, Radiation Technology Branch
US EPA Region IV

61 Forsyth Street

Atlanta, GA 30303

Re:PSD Review and Custom Fuel Monitoring Schedule
JEA Brandy Branch Facility
PSD-FL-267

Dear Mr. Neeley:

Enclosed is a copy of the draft permit to construct (the Department’s Intent to [ssue package
was already mailed to Mr. Greg Worley) the JEA Brandy Branch Power Plant in Duval County.
It will be a natural gas and oil-fired simple cycle facility consisting of three nominal 170-
megawatt (MW) simple cycle combustion turbine-electrical generators.

The project 1s not subject to the Florida’s Power Plant Siting procedure because it will
generate no electricity from steam.

Please send vour written comments on or approval of the applicant’s proposed custom fuel
monitoring schedule. The plan is based on the letter dated January 16, 1996 from Region V to
Dayton Power and Light. The Subpart GG limit on SO, emisstons is 150 ppmvd @ 15% O, or a
fuel sulfur Iimit of 0.8% sulfur. Neither of these limits could conceivably be violated by the use
of pipeline quality natural gas which has a maximum SO, emission rate of 0.0006 Ib/MMBtu (40
CFR 75 Appendix D Section 2.3.1.4). The sulfur content of pipeline quality natural gas in
Florida has been estimated at a maximum of .003 % sulfur. Fuel oil with a 0.05% sulfur

. content will be used as a backup. The requirements have been incorporated into the enclosed
raft permit as Specific Conditions 44 and 45 and read as follows:

*44. Fuel Oil Monitoring Schedule: The following monitoring schedule for No. 2 or superior
grade fuel oil shall be followed: For all bulk shipments of No. 2 or superior grade fuel oil
received at the Brandy Branch Power Plant, an analysis which reports the sulfur content and
nitrogen content of the fuel shall be provided by the fuel vendor. The analysis shall also
specify the methods by which the analyses were conducted and shall comply with the
requirements of 40 CFR 60.335(d).
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45. Natural Gas Monitoring Schedule: The following custom monitoring schedule fc'>r natural gas
1s apﬁroved (pending EPA concurrence) in lieu of the daily sampling requirements of 40 CFR
60.334 (b)(2):

e The plermittee shall apply for an Acid Rain permit when the deadlines specified in 40 CFR
72.30.

e The p[ermittee shall submit a monitoring plan, certified by signature of the Designated
Reprefsentative that commits to using a primary fuel of pipeline supplied natural gas (sulfur
content less than 20 gr/100 scf pursuant of 40 CFR 75.11(d)(2)).

e Each Iunit shall be monitored for SO, emissions using methods consistent with the
requirements of 40 CFR 75 and certified by the USAEPA.

JEA ﬂlhall notify DEP of any change in natural gas supply for reexamination of this
momlormg schedule. A substantial change in natural gas quality (i.e., sulfur content
vanatllon of greater than 1 grain per 100 cubic foot of natural gas) shall be considered as a
change in the natural gas supply. Sulfur content of the natural gas will be monitored weekly
by the natural gas supplier during the interim period when this monitoring schedule is being
reexamined.

This € ustom fuel-monitoring schedule will only be valid when pipeline natural gas is used as
a pr1mar) fuel. If the primary fuel for these units is changed to a higher sulfur fue], SO,
emissions must be accounted for as required pursuant to 40 CFR 75.11(d).

Please con.ment on Specific Conditions 30 and 41 which allow the use of the acid rain NO,
CEMS fdr demonstrating compliance as well as reporting excess emissions, as well as Specific
COI‘Idlthll'l 42 which allows the use of CEMS in lieu of measuring the water to fuel ratio.
Typ1cally NO, emissions will be less than 11 ppmvd @15% O, (natural gas) which is less than
one- tcnthI of the applicable Subpart GG limit based on the efficiency of the unit. A CEMS
requirement is stricter and more accurate than any Subpart GG requirement for determining
€XCess emissions.

The Department recommends your approval of the custom fuel monitoring schedule and
these NO,, monitoring provisions. We also request your comments on the Intent to Issue. If you
have any|questions on these matters please contact Michael P. Halpin, P.E. at 850/921-9530.

“ s / u

A. A. Linero, P.E., Administrator
New Source Review Section

Sincerely,

AAL/Mmipk
Enclosures
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BLACK & VEATCH

8400 Ward Parkway Black & Veatch Corporation

P.O. Box 8405
Kansas City, Missouri 64114

Jacksonville Electric Authority R CE B&V Project 60903
Brandy Branch Facility D 4999 B&V File 32.0203
P.UG N August 3, 1998
TO
oF AR

W
Christopher R. Carlson BUREN

Division of Air Resources Management
Department of Environmental Protection
2600 Blair Stone Road, MS #5505
Tallahassee, Florida 32399-2400

Subject: Additional SO, Impact Analysis
Dear Mr. Carison:
Enclosed with this letter is the Revised Okefenokee Wilderness Area SO, Impact Analysis for
Jacksonville Electric Authority you requested. This report summarizes all modeling that was
preformed for this analysis. The additional ten receptors you requested were included into the
modeling files and the results of the new modeling runs are presented in table format.

If you have any questions, feel free to contact me at (913) 458-9194 or e-mail me at
dilloncg@bv.com.

Very truly yours,
BLACK & VEATCH

Chris G. Dillon
Air Quality Scientist
Biack & Veatch

cgd
Enclosure[s]

ce! Ellen Porter, National Park Service
Bert Gianazza, Jacksonville Electric Authority

the imagine . build company™




Revised Okefenokee Wilderness Area SO; Impact Analysis for

Jacksonville Electric Authority

At the request of the Florida Department of Environmental Protection
(FDEP), an additional Class | impact analysis was conducted for the Jacksonville
Electric Authority (JEA) Brandy Branch Project. This analysis included 26
additional Putnam County SO, sources and 10 additional receptor locations in
the Okefenokee Wilderness Area. These sources and receptors were not
included in the original Class | impact analysis. This additional impact analysis
consists of Prevention of Significant Deterioration (PSD) Significant Impact Level
(SIL} and Increment modeling for SO, in the Class | area only.

All modeling was conducted using the currently requested permit limitation
of a maximum of 16 hours of fuel oil firing and 8 hours of natural gas firing per
day. A spreadsheet containing the enveloped emissions used in the modeling
can be found in Attachment A. This modification changes the previously used
24-hour emission rate, but does not effect the 3-hour values. The 3-hour values
are unchanged due to the fact the 3-hour averaging period can occur during
periods of fuel oil firing only. To obtain the new 24-hour emission rate the

following equation was used:
FO emission rate (g/s) * (16hrs/24hrs) + NG emission rate (g/s) * (8hrs/24hrs)
= New 24-hour emission rate (g/s)

In addition, the PSD SiLs modeling was run for all ambient temperatures (20° F,
59° F, and 95° F) and across all three loads (50%, 75%, and 100%). Following
the initial PSD SIL analysis, additional modeling was completed only for the
operating scenarios where exceedances occurred.

Revised PSD SIL modeling results, including the 10 new receptor
locations for Okefenokee, are shown in Tables 1 through 5. The tables contain a
total of 41 exceedances of the Class | SiLs (Class | SILs are calculated as 4
percent of the PSD Class | SO; Increment). These 41 exceedances were then
modeled against the Class | Increment values. The PSD Increment modeling

resuits include all significant sources of SO, in this area, as well as the proposed




Brandy Branch Project, and are shown in Tables 6 and 7. These tables also
present the operating scenarios that exceed the Class | SlLs. As discussed in
Section 5.3.1 of the Air Permit Application, the values presented in Tables 6 and
7 are the highest second-high model-predicted values. The results indicate that
S0, Ciass | Increment values were exceeded 18 times at Okefenokee.
Additional modeling was then performed to determine if the proposed
Brandy Branch Project was a significant contributor to any of the 18 modeled
exceedances. This determination was made by modeling only the proposed
Brandy Branch Project's emissions at each receptor location and period having a
modeled Class | Increment exceedance. The resulting maximum predicted
concentrations were then compared to the Class | SO, SIL. The results show
that the proposed Project has no significant contribution to any modeled
exceedance at Okefenokee. The resulits of this modeling, shown in Tables 8 and
9, indicate that the maximum predicted impacts from the proposed Brandy
Branch Project were all significantly below the applicable Class | SO, SlLs.
Therefore, operation of the proposed Project will not cause or contribute to an

exceedance of the Okefenokee Wilderness Area Class | SO; Increment.



Table 1

ISCST3 Model Predicted SO, Concentrations for Class I SILs at Okefenokee
ISCST3 Maximum
Operating Averaging Predicted Conc. | Class I SIL*
Scenario Period Load Year (ug/m*) (ng/m’)
3951FO 3-Hour 100 1984 0.998 1.000
3957FO 75 0.934 1.000
3955FO 50 0.860 1.000
3591FO 100 1.060 1.000
3597FO 75 0.998 1.000
3595FO 50 0.908 1.000
3201FO 100 1.098 1.000
3207FO 75 1.037 1.000
3205FO 50 0.941 1.000
24951FO 24-Hour 100 0.150 0.200
24957F0O 75 0.143 0.200
24955F0 50 0.132 0.200
24591FO 100 0.158 0.200
24597FO 75 0.152 0.200
24595F0 50 0.142 0.200
24201FO 160 0.164 0.200
24207F0 75 0.157 0.200
24205FO 50 0.144 0.200
*Calculated as 4 percent of the PSD Class | Increment




Table 2

ISCST3 Model Predicted SO, Concentrations for Class I SILs at Okefenokee

ISCST3 Maximum

Operating Averaging Predicted Conc. | Class [ SIL*
Scenario Period Load Year (ng/m*) (ug/m’)
3951FO 3-Hour 100 1985 1.075 1.000
3957F0 75 1.009 1.000
3955FO 50 1.009 1.000
3591FO 100 1.149 1.000
3597FO 75 1.068 1.000
3595F0 50 0.990 1.000
3201FO 100 1.194 1.000
3207FO 75 1.105 1.000
3205FO 50 1.027 1.000
24951F0O 24-Hour 100 0.168 0.200
24957F0O 75 0.159 0.200
24955FO 50 0.144 0.200
24591FO 100 0.179 0.200
24597F0 75 0.169 0.200
24595F0 50 0.153 0.200
24201FO 100 0.185 0.200
24207FO 75 0.176 0.200
24205F0 50 0.159 0.200

*Calculated as 4 percent of the PSD Class I Increment




Table 3

ISCST3 Model Predicted SO, Concentrations for Class | SILs at Okefenokee

ISCST3 Maximum

Operating Averaging Predicted Conc. | Class [ SIL*
Scenario Period Load Year {ug/m’) (ug/m’)
3951FO 3-Hour 100 1986 1.243 1.000
3957FO 75 1.167 1.000
3955FO 50 1.052 1.000
3591FO 100 1.328 1.000
3597FO 75 1.244 1.000
3595FO 50 1.121 1.000
3201FO 100 1.381 1.000
3207FO 75 1.293 1.000
3205FO 50 1.166 1.000
24951F0O 24-Hour 100 0.188 0.200
24957F0O 75 0.179 0.200
24955F0 50 0.163 0.200
24591FO 100 0.198 0.200
24597F0O 75 0.190 0.200
24595F0 50 06.173 0.200
24201F0O 100 0.205 0.200
24207F0 75 0.197 0.200
24205F0 50 0.180 0.200

*Calculated as 4 percent of the PSD Class I Increment




Table 4

ISCST3 Model Predicted SO, Concentrations for Class 1 SILs at Okefenokee

ISCST3 Maximum

Operating Averaging Predicted Conc. | Class 1 SIL*
Scenario Period Load Year (ug/m’) {ug/m’)
3951FO 3-Hour 100 1987 1.196 1.000
3957FO 75 1.128 1.000
3955FO 50 1.017 1.000
3591FO 100 1.268 1.000
3597FO 75 1.203 1.000
3595FO 50 1.084 1.000
3201FO 100 1.312 1.000
3207FO 75 1.249 1.000
3205FO 50 1.127 1.000
24951F0O 24-Hour 100 0.163 0.200
24957F0O 75 0.154 0.200
24955F0O 50 0.139 0.200
24591F0 100 0.172 0.200
24597FO 75 0.164 0.200
24595FO 50 0.149 0.200
24201FO 100 0.178 0.200
24207F0O 75 0.171 0.200
24205F0O 50 0.154 0.200

*Calculated as 4 percent of the PSD Class I Increment




Table 5§

ISCST3 Model Predicted SO, Concentrations for Class | SILs at Okefenokee

ISCST3 Maximum

Operating Averaging Predicted Conc. | Class [ SIL*
Scenario Period Load Year (ng/m*) (pg/m’)
3951FO 3-Hour 100 1988 1.117 1.000
3957FO 75 1.009 1.000
3955FO 50 0.873 1.000
3591FO 100 1.201 1.000
3597FO 73 1.087 1.000
3595FO 50 0.938 1.000
3201FO 100 1.252 1.000
3207F0 75 1.136 1.000
3205FO 50 0.978 1.000
24951FO 24-Hour 100 0.212 0.200
24957FO 75 0.194 0.200
24955F0O 50 0.168 0.200
24591FO 100 0.227 0.200
24597FO 75 0.208 0.200
24595FO 50 0.181 0.200
24201FO 100 0.236 0.200
24207F0 75 0.217 0.200
24205FO 50 0.189 0.200

*Calculated as 4 percent of the PSD Class 1 Increment




Table 6

ISCST3 Model Predicted 3-Hour SO, Concentrations for Class | Increment Analysis at Okefenokee

ISCST3 Maximum Class |
Operating Averaging Predicted Conc. | Increment
Scenario Period Load Year (ng/m*) (ug/m’)
3591FO 3-Hour 100 1984 28.7 25.0
3201FO 100 28.7 25.0
3207FO 75 28.7 25.0
3951FO 100 1985 23.1 25.0
3957FO 75 23.1 250
3955FO 50 23.1 250
3591FO 100 23.1 250
3597F0O 75 23.1 250
3201FO 100 232 250
3207FO 75 23.1 250
3205FO 30 23.1 250
3951FO 100 1986 21.7 25.0
3957FO 75 21.7 25.0
3955F0 50 217 25.0
3591FO 100 21.7 25.0
3597F0 75 21.7 25.0
3595FO 50 21.7 25.0
3201FO 100 21.8 25.0
3207FO 75 21.7 25.0
3205FO 50 21.7 25.0
3951FO 100 1987 25.6 25.0
3957FO 75 25.6 25.0
3955F0 50 25.6 25.0
3591FO 160 25.6 25.0
3597FO 75 25.6 25.0
3595F0 50 25.6 25.0
3201FO 100 25.6 25.0
3207FO 75 25.6 25.0
3205F0 50 25.6 25.0
3951FO 100 1988 235 25.0
3957FO 75 23.5 25.0
3591FO | 100 23.5 25.0
3597F0O 75 23.5 25.0
3201FO 100 23.5 25.0
3207FO 75 23.5 25.0




Table 7

ISCST3 Model Predicted 24-Hour SO, Concentrations for Class | Increment Analysis at Okefenokee

ISCST3 Maximum Class |
Operating Averaging Predicted Conc. | Increment
Scenario Period load Year (ug/m®) (ng/m’)
24201FO 24-Hour 100 1986 5.2 5.0
24951F0O 100 1983 71 5.0
24591FO 100 7.1 5.0
24597FO 75 7.1 5.0
24201FO 100 7.1 5.0
24207F0 75 7.1 5.0




Table 8

JEA Brandy Branch CT Contributions to

ISCST3 Model Predicted 3-Hour SO, Concentrations

at Okefenokee

Maximum

ISCST3 Averaging | Load Year Date/Hrs Predicted | Class | Class I
Operating | Period Conc. Increment | SIL*
Scenario (ng/m’) (ng/m*) (ng/m’)
3591FO 3-Hour 100 1984 1-24/10-12 | 0.00007 25.0 1.00
3201FO 100 0.00007 25.0 1.00
3207F0 75 0.00007 25.0 1.00
3591FO 100 7-4/7-9 0.00026 25.0 1.00
3201FO 100 0.00026 25.0 1.00
3207FO 75 0.00026 25.0 1.00
3951FO 100 1987 3-30/1-3 0.00032 25.0 1.00
3957FO 75 0.00032 250 1.00
3955F0O 50 0.00032 25.0 1.00
3591FO 100 0.00032 250 1.00
3597F0 75 0.00032 25.0 1.00
3595F0 50 0.00032 25.0 1.00
3201FO 100 0.00032 25.0 1.00
3207FO 75 0.00032 25.0 1.00
3205FO 50 0.00032 25.0 1.00
3951FO 100 6-22/7-9 0.00031 25.0 1.00
3957FO 75 0.00031 25.0 1.00
3955FO 50 0.00031 25.0 1.00
3591FO 100 0.00031 25.0 1.00
3597FO 75 0.00031 25.0 1.00
3595FO 50 0.00031 25.0 1.00
3201FO 100 0.00031 25.0 1.00
3207FO 75 0.00031 25.0 1.00
3205FO 50 0.00031 25.0 1.00




Table 9

JEA Brandy Branch CT Contributions to
ISCST3 Model Predicted 24-Hour SO, Concentrations

at Okefenokee
Maximum
ISCST3 Averaging | Load Year | Date/Hrs | Receptor* | Predicted | Class | Class I
Operating | Period Conc. Increment | SIL**
Scenario (pg/m’) (ng/m’) (pg/m’)
24201FO | 24-Hour 100 1986 | 10-25/24 3 0.026 5.0 0.20
24951FO 100 1988 | 3-25/24 3 0.087 5.0 0.20
24591FO 100 3 0.092 5.0 0.20
24597F0O 75 3 0.089 5.0 0.20
24201FO 100 3 0.095 5.0 0.20
24207FO 75 3 0.092 5.0 0.20
24951FO 100 4-3/24 4 0.090 5.0 0.20
24591FO 100 4 0.096 5.0 0.20
24597F0O 75 4 0.088 5.0 0.20
24201FO 100 4 0.100 5.0 0.20
24207F0 75 4 0.092 5.0 0.20
24951FO 100 6-7/24 1 0.034 5.0 0.20
2 0.003 5.0 0.20
3 0.003 5.0 0.20
4 0.002 5.0 0.20
24591FO 100 1 0.038 5.0 0.20
2 0.003 5.0 0.20
3 0.003 5.0 0.20
4 0.002 5.0 0.20
24597FO 75 1 0.031 5.0 0.20
2 0.003 5.0 0.20
3 0.004 5.0 0.20
4 0.002 5.0 0.20
24201FO 100 ] 0.040 5.0 0.20
2 0.003 3.0 0.20
3 0.004 5.0 0.20
4 0.002 5.0 0.20
24207FO 75 1 0.033 5.0 0.20
2 0.003 5.0 0.20
3 0.004 5.0 0.20
4 0.002 5.0 0.20

*Receptor locations in UTM coordinates

1 383000
2 378000
3 374000
4 370000

3384000
3382000
3383000
3383000

**Calculated as 4 percent of the PSD Class | Increment




Table 9 (Cont.)

JEA Brandy Branch CT Contributions to
ISCST3 Maodel Predicted 24-Hour SO, Concentrations

at Okefenokee
Maximum
ISCST3 Averaging | Load Year | Date/Hrs | Receptor* | Predicted | Class | Class |
Operating | Period Conc. Increment | SIL**
Scenario (gm’) | (ugm’) | (pg/m’)
24951FO | 24-Hour 100 1988 | 7-3/24 4 0.046 5.0 0.20
24591FO 100 4 0.050 5.0 0.20
24597F0 75 4 0.045 5.0 020
24201FO 100 4 0.052 5.0 0.20
24207F0 75 4 0.047 5.0 0.20
24951FO 100 9-3/24 { 0.034 5.0 0.20
3 0.042 5.0 0.20
4 0.022 5.0 0.20
24591F0 100 1 0.037 5.0 0.20
3 0.046 5.0 0.20
4 0.025 5.0 0.20
24597F0 75 | 0.032 5.0 0.20
3 0.040 5.0 0.20
4 0.020 5.0 0.20
24201FO 100 1 0.039 5.0 0.20
3 0.048 5.0 0.20
4 0.026 5.0 0.20
24207F0 75 1 0.034 5.0 0.20
3 0.042 5.0 0.20
4 0.021 5.0 0.20
24951FO 100 9-9/24 1 0.083 50 0.20
24591FO 100 1 0.088 5.0 0.20
24597F0 75 1 0.084 5.0 0.20
24201FO 100 1 0.091 5.0 0.20
24207F0O 75 1 0.087 5.0 0.20
24951F0 100 11-26/24 1 0.001 5.0 0.20
2 0.084 5.0 0.20
24591F0 100 1 0.001 5.0 0.20
2 0.090 5.0 0.20
24597F0 75 1 0.001 5.0 0.20
2 0.082 5.0 0.20
24201FO 100 1 0.001 5.0 0.20
2 0.094 5.0 0.20
24207FO 75 ] 0.001 5.0 0.20
2 0.085 5.0 0.20

*Receptor locations in UTM coordinates
3384000
3382000
3383000
3383000

1
2
3
4

**Calculated as 4 percent of the PSD Class I Increment

383000
378000
374000
370000




Attachment A

Enveloped Emissions Spreadsheet
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Modeling File Description

Included with the write-up for the additional Okefenokee SO, Increment analysis are two
computer diskettes. These two diskettes contain the modeling files used in the Increment
analysis.

Diskette one contains the first Class [ SIL analysis in the folder titled “Okefenokee SIL
Analysis”. This folder contains the files for the five years modeled in the SIL analysis.
Also, included on the first diskette is the Class I Increment analysis in the folder titled
“Okefenokee Increment Analysis”. This folder contains the files for the five years
modeled in the Increment analysis.

Diskette two contains the second Class I SIL analysis in the folder titled “Okefenokee 2™
SIL Analysis”. This folder contains two zip files (24-hour and 3-hour). These two
subfolders contain the files used to determine if the Brandy Branch Project was a
significant contributor to modeled Increment exceedances. Also, included on the second

diskette is the meteorological data folder “metdata”, which contains the data set used to
run the ISCST3 model.




INTEROFFICE MEMORANDUM

Sensitivity: COMPANY CONFIDENTIAL Date: 29-Jul-199% 02:04pm
From:" Mike Halpin TAL 850/488-0114
HALPIN M@Al

Dept:
Tel No:

Subject: JEA Brandy Branch

Al / Teresa -

Here's the (unscrubbed) numbers for comparing the Southside Station's
emissions to Brandy Branch (numbers are in TPY):

S0UTHSIDE STATION

'97/38 '98/'39 BRANDY BRANCH Difference
TOTAL S02 ({TONS) 902.3 1224 .8 124 .3 (778)
TOTAL NOx (TONS) 735.5 852.1 857.7 122
TOTARL PM {TONS) 74.5 100.1 74.5 (0.4)
TOTAL CO (TONS}) 54 .2 63.0 366.2 312

The "Difference" column compares the '97/'98 data (as it is more
conservative), but even so I believe that' this helps in our efforts to describe
our current "Intent to Issue" plans. We're looking at net reductions in PM and
S02, with net NOx values that nearly clear the PSD Significance Level hurdle
{and likely do if we loock at '98/'99 data).

I have asked Bert 1f they would be willing t¢ accept a 0.04%S content limit
in their o0il, if we were agreeable to a liberal averaging period. This will
help even more towards mitigating the regicnal haze issue.

Let me know your thoughts on all of this.
Bl - Are you drafting the Intent to Issue? I can put some of this in there
if you'd like me to take a shot at starting it.

Mike



SOUTHSIDE GENERATING STATION

UNIT #4 1993 1994 1995 1996 1997 1998

GAS BURNED (KCF) 148,883 47,214 21,104 97,903 235,079 445,007

BTU/FT3 1,045 1,046 1,048 1,052 1,054 1,059

OIL BURNED (BBL) 15,821 24,880 - 15,858 1,551 128,515

% SULFUR 1.00 0.98 0.98 0.98 0.91 0.98

BTU/BBL 6,324,394 6,371,392 6,351,470 6,390,942 6,400,606 6,353,133 -
UNIT #5

GAS BURNED (KCF) 1,069,301 952,476 1,536,930 608,681 947,953 850,228

BTU/FT3 1,042 1,046 1,048 1,051 1,055 1,060

OIL BURNED {BBL)} 208,328 110,024 11,050 84,090 89,625 341,468

% SULFUR 0.99 0.98 0.98 0.98 0.95 0.98

BTU/BBL 6,336,048 6,367,616 6,351,470 6,387,219 6,395,450 6,359,145

TOTAL MBTU 2,689,829 1,904,787 1,703,003 1,381,166 1,830,983 4,360,422

Site oif consumption (BBLS) 224 149 134,904 11,050 99,948 91,176 469,983

Site oil consumption (MBTU) 1,420,034 859,111 70,184 638,449 583,120 2,987,917

Site oil SO2 emissions (TPY) 710.0 4296 351 319.2 2916 1494.0

Site gas S0O2 emissions {TPY) 0.35 0.29 0.45 0.20 0.34 0.37
Average oil SO2 emissions (TPY) Qil Gas
6 year average 546.6 0.3
5 year average 513.9 0.3
4 year average 535.0 0.3
3 year average 701.6 0.3
2 year average 892.8 0.4

Brandy Branch S0O2 emissions TPY
800 hours per year oil / 4000 gas 124.3
750 hours per year oil / 4000 gas 116.9



RECIEVED 7 -2 - 99

GE Energy Services
Marvin V. Sindel Jr. GE Energy Services Sales
Sales Manager General Electric Intermational, Inc.

10 Van Dyck Rd. Jacksonville, FL. 32218
Tel: 904-757-2620, Dial Comm: 8°585-2620
Fx: 904-757-2652

Email; marvin.sindel@ps.ge.com

1/28/99

Subject: GE Frame 7FA Gas Turbine NOx Guarantee for JEA

Mr. Jim Connolly, P.E.
JEA

21 West Church Street
Jacksonville, FL. 32202

Dear Jim,

Pursuant to your question on the NOx emission guarantee for the three GE Frame 7FA units
that JEA has purchased to be installed at the Brandy Branch Station, the following
information is offered:

1. The GE guarantee for the units purchased is 15 ppm NOx. GE will guarantee this level
only for the “new and clean” test performed immediatcly after the installation of the unit is
complete. This guarantee is simitar to GE guaranteeing the performance of the unit at the
“new and clean” condition.

The unit will operate at the 15 ppm level only for load conditions above 50% load.
Should JEA use the units in their peaking mode for load control and operate the unit
below this load point, the NOx level will exceed the 15 ppm .

[}

|93

The current NOx guarantee is for 15 ppm. However, with some additional modifications,
GE is able to offer an improved guarantee of 9 ppm NOx. The price adder to change the
contractual guarantee to 9 ppr.a NOx is $300,000.00 per unit.

I hope this answers your questions concerning the G¥ units contractual guarantee concerning
NOx emissions. Should you have any further questions regarding the GE units, please contact

me at your convenience,

Respectfully,

Marvin Sindel
Sales Manager S




January 28, 1999
Page 2

cc: J. Grassman - GE Schenectady




g GE Power Systems

Marvin V. Sindel Jr, GE Power Systems Sales

Sajes Manager 10 Van Dyck Rd,  Jacksonvitle, FL 32218
Tel: $04-757-2620, Dial Comm: 8*585-2620
Fx: 904-757-2652
Email: marvin. sindek®ps.ge.com

2/10/99

Subject: GE/JEA Agreement on 9 ppm NOx for Brandy Station Gas Turbines

Mr. Jim Connolly

JEA

21 West Church Street
Jacksonville, FL. 32202

Dear Jim

GE has agreed to the following offer to JEA:

Modification of the 3 Gas Turbines to be installed at the Brandy Branch Station to allow for 9
ppm NOx operation on gas, pursuant to our limitations at partial load of maintaining NOx
levels. The unit at Kennedy Station will not be modified to this lower NOx level guarantee.

In return JEA will allow GE to modify the shipping schedule for the 3™ unit at Brandy Branch
(this is the final unit of the 4 gas turbines JEA has purchased) from a January 2001 date to a
March 2001 date.

The guarantees and liquidated damages of the contract will be modified to reflect the new
guarantee of 9ppm NOx at full load on gas and the shipment of the final gas turbine to March
2001.

Please confirm in writing JEA’s acceptance of this offer. Should you have any questions,
please contact me at your convenience. Q —_

Respectfully,

Title:_9 24 70ng
File(5) ©3.100%
Marv Sindel Nare Action |-’y

Keywords ADx ,AfﬂEMlSﬁONS
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BLACK & VEATCH

IEA Tower, 21 West Church Street, Tower 10, Jacksonville, Florida 32202-3139, {904) 665-7446

JEA B&V Project 29686/60903
Kennedy/Brandy Branch Combustion Turbine Project B&V File 62.1003/14.0200

February 26, 1999

Subject. Conformed Specification — Rev, 4

General Electric Co.
1 River Rozd, Building 23, Room 211
Schenectady, New York 12345

Attention: Mr. J. T. Grassmann

Project Manager

Dear Mr. Grassmann:

The combustion turbine generator (CTG) conformed specifications for the JEA Kennedy and Brandy
Branch projects have beer revised to incorporate the following changes.

Ref: GE Letter dated 2/10/39 from Marv Sindel to Jim Connolly.
JEA E-mail dated 2/11/99 from Jim Connolly to Marv Sindel.
Change NOx guarantee on natural gas for 3 units for Brandy Branch from 15 to 8 ppmvd @ 15%
02 in exchange for delaying schedule for 4™ unit by 2 months.
Ref.: GE E-mail dated 2/16/99 from John Almstead to Rick Tetzloff.
Provided estimated (not guaranteed) starting times.

The following sections have been revised and 9 copies are enclosed.

Section |V -~ General Conditions. Termination payment schedule and invoicing and payment
terms schedule revised for 2 month delay for 4" unit.

Section V — Special Conditions. Payment schedule revised for 2 month delay for 4™ unit.

Section VI,_Subsection 1.1 — General Description and Scope of the Work. Delivery and operation
of the unit schedules revised for 2 month delay for 4™ unit.

Attachment 1 — Technical Data Sheets. NOx emissions revised to state that the Kennedy unit is
guaranteed for 15 ppm and that the Brandy Branch units are guaranteed for 9 ppm. Added
starting times to data sheets and changed "guaranteed” to “estimated”.

New text is shown with underlining and deleted text is shown with strikethrough. Lines that contain
revisions have a verticai line in the margin. 1If you have any questions, please let us know.

Very truly yours,

BLACK & VEATCH CORP.

Rick Tetzloff, P.E.




General Electric Co.
Mr. J. T. Grassmann

rct

cc : (all with attachment)
Marv Sindel, GE
Jim Connolly, JEA
Eddie Mims, JEA (3 copies)
Dave Larson, FD
Gene Bergt, B&V
Dale Isley, B&Y
Dick Ward, B&V
Ken Weiss, B&V

Page 2

B&V Project 29686/60903
February 26, 1999
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RESiERVATlONS

SECTION IV - GENERAL CCNDITIONS

1.1 The Jacksonville Electric Authority {JEA} reserves the right to cancel any Contract if there is a failure at any time to
| perform adequately the stipulations of the bid, and the conditions and specifications which are attached and made a
part of this Contract, or in any cas2 of any atiempt to willfully impose upon JEA materials or products or workmanship
which is, in the opinion of JEA, of an unacceptable quality. Any action taken in pursuance of this latier stipulation
| shall not affect or impair any rights or claim of JEA to damages for the breach of the Contract.

1.2, Should the Contractor fail to comply with the conditions of this Contract or fail to complete the required work or
| furnish the required materials within the time stipulated in the Contract, JEA reserves the right to purchase in the
open market, or to complete the required work, at the expense of the Contractor or by recourse to provisions of the
faithful performance bond if such bond is required under the conditions of the bid.

1.3.| Should the Contractor fail to furnish any item or items, or to compiete the required work included in this Contract,
. JEA reserves the right to withdraw such items or required work from the operation of this Centract without inzurring
} further liabilities on the part of JEA thereby.

14. Aii items furnished must be completely new and free from defects unless specified othenvise.
2. CAtlwlC ELLATION
|
2.1 | Termination for Convenience for the equipment shall be in accordance with the Termination Schedule under Tab 4 of

the Cora. sercial Volume of IPS70800.

2.2.l JEA may terminate this centract at any time upen written notice to GE and payment of termination charges in
i accordance with the scheduie. Title to any terminated gas turbine equipment shall remain with GE.

i
SECTION IV - GENERAL CONDITIONS PAGE 1




Termination Payment Schedule

Project Calendar Unit 1 Unit 2 Unit 3 Unit 4
Month Month Milestone % % % %
0 June'@8 After Notice to 0.60% 0.00% 0.00%
Proceed
1st Month July '68 2.25% 0.60% 0.20%
2n Month Aug. '98 3.75% 1.50% 0.60%
3 Month Sept. '98 5.25% 2.25% 1.50%
4t Month Oct, '98 7.50% 3.00% 2.25% 3:00%
5% Month Nov. '98 10.00% 3.75% 3.00% 300%
&% Month Dec. '98 12.75% 4.50% 3.75% 3.00%
75 Month Jan. 99 15.50% 5.25% 4.50% 3.00%
8 Month Feb. '99 18.00% 6.50% 5.25% 3,00%
gt Month Mar. '99 20.75% 7.50% 6.00% 3.00%
10% Month April 99 23.50% 10.00% 6.75% 3.00%
114 Month May '99 26.50% 12.75% 7.50% 3.00%
120 Month June '99 28.75% 15.50% 10.00% 3.00%
13% Month July '99 31.50% 18.00% 12.75% 3.00%
140 Month Aug. 99 34.00% 20.75% 15.50% 3.00%
150 Month Sept. ‘99 Ship Unit 1 100% 23.50% 18.00% 3.00%
16" Month Oct.-'99 Delivery Unit 1 100% 26.50% 20.75% 3.00%
17t Month Nov.-'99 28.75% 23.50% 3.00%
18" Month Dec.-'89 31.50% 26.50% 3.00%
191 Month Jan.-'00 34.00% 28.75% 375 3.00%
200 Month Feb.-'00 Ship Unit 2 100% 31.50% 6:00 3.00%
215t Month Mar.-'00 Delivery Unit 2 100% 34.00% 1000 3.75%
227 Month Apr.-'00 Ship Unit 3 100% 42.75 6.00%
234 Month May-'00 Delivery Unit 3 100% 4550 10.00%
24% Month June-'00 18:0012.75%
25% Month July-'00 2075 15.50%
26% Month Aug.-00 23.50 18.00%
27% Month Sept.-'00 26-80 20.75%
28% Month Qct.-'00 2875 23.50%
29% Month Nov.-'00 3150 26.50%
30% Month Dec.-'00 3400 28.75%
J1stMonth Jan.-'01 Ship-Ynitd 100:60 31.50%
3204 Month Feb.-'01 i j 166-00 34.00%
33 Month Mar.-'01 Ship Unit 4 100.00%
34t Month Apr.-'01 Delivery Unit 4 100.00%%
3. TAXES

3.1. The JEA is authorized to self-accrue the Florida Sales and Use Tax {Direct Payment Certificate Number TPP 0138)
when purchasing tangible personal property without the payment of Florida sales and use tax to the supplier of such

property.

3.2 Buyer shall be responsible for, and shall pay directly when due and payable, any and all Buyer Taxes {defined
below), and all payments due and payable by Buyer to Seller hereunder shall be made in the full amount of the

Contract Price, free and clear of all deductions and withholding, for Buyer Taxes.

3.3. "Buyer Taxes" means all faxes, duties, fees, or other charges of any nature {including, but not limited te, ad valorem,
consumption, excise, franchise, gross receipts, license, property, sales, stamp, storage, transfer, turnover, use, or
value-added taxes, and any and all items of withholding, deficiency, penalty, addition to tax, interest, or assessment
related thereto), other than Seller Taxes, imposed by any governmenta! on Seller or its employees or subcontractors
due to the execution of any agreement or the performance of or payment for work hereunder.

SECTION IV - GENERAL CONDITIONS
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4, INVOICING AND PAYMENT TERMS

Payment Terms will be on a per unit basis in accordance with the following schedule.

Unit1 Unit2 Unit3 Unit 4
Receipt of Air Permit Information - June '98 10% 10% 10%
July '98 4.2857%
Aug.['98 4.2857%
Sept. '98 4,2857%
Cet. ‘98 4.2857% 10%
Nov. ‘98 4.2857%
Dec. |’98 4.2857%
Jan. |99 4.2857% 4.2857%
Feb. 99 4,2857% 4.2857%
Mar. ;99 4.2857% 4.2857% 4.2857%
Apr. '99 4,2857% 4.2857% 4.2857%
May. i’99 4.2857% 4.2957% 4.2857%
June|99 4.2857% 4.2857% 4.2857%
July '99 4.2857% 4,2857% 4.2857%
Aug. 99 4.2857% 4.2857% 4.2857%
Septi'99 CT Shipment - Unit 1 10% 4.2857% 4.2857%
Oct."39 30 Days After Shipment - Unit 1 10% 4.2857% 4.2857%
Nov. 199 4.2857% 4.2857% 4-2857%
Dec. 99 4.2857% 4.2857% 4:2857%
Jan. "}0 4,2857% 4.2857% 4.2857%
Feb.'00 4.2857% 4.2857% 4.2857%
Mar.'00 C7 Shipment - Unit 2 10% 4.2857% 4.2857%
Apr.'00 30 Days After Shipment - Unit 2 10% 4.2857% 4.2857%
May D0 CT Shipment - Unit 3 10% 4,2857%
June 00 30 Days After Shipment - Unit 3 10% 4.2857%
July 00 4.2857%
Aug. ‘00 4.2857%
Sept. {00 4.2857%
Oct.'C0 4.2857%
Nov, '00 4.2857%
Dec. 30 4.2857%
Jan. 01—%Sh+pmem—-t-)mt—4 40:06 4,2857%
Feb. ' 1800 4.2857%
Mar. ‘01 CT Shipment = Unit 4 10.00%
Apr. ‘01 30 Days After Shipment — Unit 4 10.00%
Succelssful Completion of Performance Tests - Each Unit 10% 10% 10% 10%

Payme!ent Terms are Net 3 Days with wire fransfer

Late Fee - 0.5% per day for days 3-15.

! Or 1% per month thereafter

I
5. VALUE ENGINEERING

Dunng the term of the Contract, JEA and Contractor are encouraged to identify ways to reduce the total cost 1o JEA of the
supple lls or services provided by the Contractor. JEA and Contractor may negotiate Contract amendments that support and
allow quc;h reductions in total costs including, but not limited to the sharing of savings resulting from implementation of cost-

reducu|1g initiatives between JEA and Contractor.

SECTION IV - G|ENERAL CONDITIONS
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10.

11.

12.

MINORITY BUSINESS ENTERPRISE SUBCONTRACTOR INITIATIVE

JEA encourages Contractor to employ firms certified as JEA Minority Business Enterprise (*MBE”) firms as subContractors to
the maximum extent practical. During the term of the Contract, JEA and Contractor may negotiate Contract amendments that
stpport and aliow the employment of such MBE firns by Contractor including, but not limited to changes in the price to JEA of
the supplies or services supplied by the Contractor.

NON-DISCRIMINATION PROVISIONS

Contractor shall comply with:

71 The provisions of Presidential Order 11248, as amended and with al! rules and regulations implementing that
Executive Order and the portions of Executive Orders 11731 and 11758 as appiicable to Equal Employment
Opportunity. Said executive orders and all rules and regulations implementing same are by this reference
incorporated herein as if set out in their entirety;

1.2, The provisions of Section 503 of the Rehabilitation Act of 1973, as amended and the Americ:.ns with Disabilities Act
("ADA™ and with all rules and regulations implementing such Acts. Said Acts and all rules 2ad regulations
implementing same are by this reference incorporated herein as if set out in their entirety; and

7.3 The provisions of The Employment and Training of Veterans Act, 38 U.5.C. 4212 (formerly 2012), as amended, and
with all rules and regulations implementing such Act. Said Act and all ruies and regulaticns implementing same are
by this reference incorporated herein as if set out in their entirety.

7.4. Contrector agrees that if any of the obligations of this Contract are to be performed by a Sui-Contractor, then the
provisicns of this Subsection shall be incorporated into and become a part of the subcontract.

OCCUPATIONAL SAFETY AND HEALTH WARRANTY

Contractor warrants that the products sold or service rendered to JEA shall conform to the standards and regulations
promulgated by the U.S. Department of Labor under the Occupationa! Safety and Health Act of 1970 (28 U.S.C. 651, PL91-
596). In the event the product sold does not conform to the OSHA Standards and/or regulations, JEA at its option may return
the product for correction or replacement at Contractor's expense or return the product at Contractor's expense and cancef the
Contract. Services performed by the Contractor which do not conform to the OSHA Standards and/or regulations JEA shall
natify the Selier and Seller shall remedy the nonconformance as stipulated in the Warranty Subsection of General Conditions.

PROTECTION OF THE ENVIRONMENT

Contractor shali bear full responsibility for the transportation, use and disposal of any hazardous or toxic substance under the
Contractor's control during the performance of the Contract.

SUBCONTRACTING OR ASSIGNING OF CONTRACT

The Contractor shall not subcontract or assign the Contract or any portion therecf without the written consent of JEA.

CONTRACT DOCUMENTS

The Contract shall consist of JEA's Contract or Purchase Crder Form together with these specifications and conditions
including the executed Bid Form which shalt be collectively referred to as the Contract Documents. This Contract is the
complete agreement between the Parties. Parol or extrinsic evidence will not be used to vary or contradict the express terms
of this Contract,

COMPLIANCE WITH CODES

The Codes and Standards that wilt apply wiii be in accordance with Tab 9 "Codes and Standards" and Tab 11 "Technicat
Comments" of the Technical Volume of IPS70600.
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13. APP’LICABLE STATE LAW

The Jnghts obligations and remedies of the Parties as specified under this Contract will be interpreted and governed in all
respncts by the laws of the State of Florida. Should any provision of this Contract be determined by the courts to be illegal or
in cclnﬂlcl with any law of the State of Florida, the validity of the remaining provisions will not be impaired.

14, VENUE

Therenue of any iegal action brought by or filed against JEA relating to any matter arising under this Contract shall be
exclusively in that state or federal court, sitting in Duval County, Florida which has jurisdiction over such legal action.

15. PAT:‘ENTSICOPYRIGHTS

For one dollar ($1.0C) acknowledged to be included and paid for in the Contract Price and other good and valuable
considerations, Contracter agrees as follows:

15.1.

If the JEA notifies Contractor promptly of the receipt cf any claim, dees not take any position adverse to Cortractor
reqarding such claim and gives Contractor information, assistance and exclusive authority to settle an defend the
ciaim, then Contractor shall defend, indemnify, save harmless and pay any and all awards of damages assessed
against JEA and its respective members, directors, officers, agents, and employees, or any of them, from and
against liability or loss, including but not limited fo any claims, judgments, court costs and attorneys' fees incurred in
any claims, or any pretrial, trial or appeliate proceedings on account of infringements of patents, copyrighted or
uncopyrighted works, secret processes, trade secrets, patented or unpatented inventions, articles or appliances,
materials, or allegations thereof, pertaining to the Work, or any part thereof, combinations therexf, processes therein
or the use of any tools, materials or implements used by Contractor.

Contractor shall, at its own expense, procure for JEA the right to continue use of the Work, parts tools, implements
and materials or combinations thereof, or processes used therein resulting from a suit or judgment on account of
patent or copyright infringement, or threats therecf.

If, in any such suit or proceeding, a temporary restraining order or preliminary injunction is granted, Contractor shall
make every reasonable effort, by giving a satisfactory bond or otherwise, to secure the suspension of such
restraining order or temporary injunction.

If, in any such suit or proceeding, any part of the Work is held to constitute an infringement and its use is
permanently enjoined, Contractor shall, at once, make every reasonable effort to secure for JEA a license,
authorizing the continued use of the Work. If Contracior fails to secure such license for JEA, Contractor shall replace
the Work with non-infringing Work, or modify the Work in a way satisfactory to JEA, so that the Work is non-
infringing.

The above remedies are the sole and exclusive remedies for Patent or Copyright claims.

16.  WARRANTY

161,

Contractor warrants to JEA that the Equipment to be delivered hereunder shall be designed and fit for the purpose
of generating electric power when operated in accordance with Contractor’s specific operation instructions and, in the
absence thereof, in accordance with generally accepted operation practices of the electric power producing industry
and shall be free from defects in material, workmanship and title.

The foregoing warranties (except as to title) for each Unit shall apply to defects which appear during the Warranty
Period.

If the Equipment delivered hereunder does not meet the above warranties, JEA shall promptly notify Contractor in
writing and make the Equipment available promptly for correction. Contractor shall thereupan correct any defect by,
atits option, (i) repairing the defective Equipment or (ii) by making available necessary replacement parts FOB
factory, freight prepaid to the Facility. Contractor shall provide technical advisory services reasonably necessary for
such repair of the equipment including without limitation, transportation expenses of equipment and personne! to and
from the jobsite, in and out expenses for Contractor's equipment, and customary expenses incidental thereto.
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installation costs, including craft labor, supervision and tools to effect the warranty repairs at the site are the
responsibility of the Contractor. If a defect in the Equipment or part thereof cannot be corrected by Contractor's
reasonable efforts, the Parties will negotiate an equitable adjustment in price with respect to such Equipment or part
thereof, )

Contractor will remove and replace all Contractor supplied equipment for the purpose of warranty repairs

164.  Any reperformed service or repaired or replacement part furnished under this warranty shall carry warranties on the
same terms as set forth above, except that the warranty period shall be for a period of one year from the date of such
reperformance, repair or replacement. In any event the warranty period and Seller's responsibilities set forth herein
for such repaired or replacement part shall terminate one year after the end of the Warranty Period applicable to the
item of Equipment in which such repaired or replacement part was installed or in which such service was
reperformed.

Warranty period will be one year from the date when the machine meets the minimum acceptable performance
criteria, or two year from shipment, whichever occurs first. GE wiil not be responsible for the removal of any non GE
supplied equipment.

The minimum acceptable performance criteria is defined as 95% of the output, and 105% of the heat rate guaranteed
values.

16.5.  Contractor does not warant the Equipment or any repaired or replacement parts against normal wear and tear
including that due to environment or operation, including excessive operation at peak capability, defined by a firing
temperature higher than the base load design, operating outside of the manufacturer's recommendations, type of
fuel, detrimental air inlet conditions or erosion, corrosion or material deposits from fluids. The warranties and
remedies set forth herein are further conditioned upon (i) the proper storage, installation, operation, and maintenance
of the Equipment and conformance with the operation instruction manuals (including revisions thereto) provided by
Seller andfor its subcontrastors, as applicable and (i) repair or modification pursuant to Seller's instructions or
approval. JEA shall keep proper records of operation and maintenance during the Warranty Period. These records
shall be kept in the form of logsheets and copies shall be submitted to Contractor upon its request. Contractor does
not warrant any equipment or services of others designated by JEA where such equipment or services are not
normalty supplied by Contractor.

Contractor recognizes that the machine will be operated under the following conditions:

200 Starts per year
400 hours aperation on natural gas
100 hours operation on fuel oil

16.6.  The preceding paragraphs of this Subsection 16 set forth the exclusive remedies for all claims based on failure of or
defect in the Equipment provided under this Contract or Unit performance, whether the failure or defect arises before
or during the Warranty Period and whether a claim, however instituted, is based on contract, indemnity, warranty, tort
{including negligence), strict liability or otherwise. The foregoing warranties are exclusive and are in lieu of all other
warranties and guarantees whether written, oral, implied or statutory. NO IMPLIED STATUTORY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE SHALL APPLY

17. LIMITATION OF LIABILITY

17.1.  The total liability of Contractor, on all claims of any kind, whether in contract, warranty, tort (including negligence),
strict liability, indemnity, or otherwise, arising cut of the performance or breach of the Cantract or use of any
Equipment shall not exceed the Contract Price aflocable to the Equipment giving rise to the claim. All liability under
this Contract shall terminate four years after the Shipment Date of the Unit giving rise to the claim. Equipment is
defined as the combustion turbine generator and all auxiliary equipment as defined in JEA IFB JXF-167-88.

17.2.  Innoevent, whether as a result of breach of contract, warranty, tort (including negligence), strict liability, indemnity,
or otherwise, shall Confractor or its subcantractors or suppliers be liable for foss of profit or revenues, loss of use of
the Equipment or any asscciated equipment, cost of capital, cost of substitute equipment, facilities, services or
replacement power, downtime costs, claims of JEA's customers for such damages, or for any special, consequential,
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incidental, indirect or exemplary damages,and, to the extent permissible by law, JEA shall indemnify Contractor
against such ctaims of JEA's customers.

JEA covenants and agrees that in the event it seeks fo transfer or assign the Equipment and Services to any third
party that it shall, as a condition to such transfer or assignment, cause such third party to acknowledge and accept
the restrictions and limitations afforded under this Contract for the benefit of the Contractor, including the provisions
of this Article.

If Confrastor furnishes JEA with advice or assistance concerning any products, systems or work which is not required
pursuant to the Specification, the furnishing of such advice or assistance will not subject Contractor to any liability,
whether in contract, indemnity, warranty, tort (including negligence), strict liability or otherwise.

For the purposes of this Subsection 17, the term "Contractor” shall mean Contractor, ils affilialas, subcontractors and
suppliers of any tier, and their respectivz agents and employees, whether individually or collectively.

The provisions of this Subsection 17 shall prevail over any conflicting or inconsistent provisions contained in any of
the documents comprising this Contract, except fo the extent that such provisions further restrict Contractor's liability.

1¢. =3 2USABLE DELAYS

18.1.
|

18. TITLE

19h,

Contractor shall not have any liability or be considered to be in brzach or default of its obligations under this Contract
to the extent that performance of such obligations is delaved or prevented, directly or indirectly, due to: (i) causes
beyond its reasonable controi; or {ii) acts of God, act (or failures to act) of governmental authornities, fires, severe
weather conditions, earthquakes, strikes or cther labor disturbances, floods, war {deciared cr undeclared),
epidemics, civil unrest, riot, delays in transportation from abnormal causes, or (iii) acts (or omissions) of JEA
including failure to promptly: (a) provide Contractor with information and approvals necessary to permit Contractor to
proceed with work within a reasonable amount of ime and without interruption, (b) comply with the terms of payment,
or {c) provide Contractor with such evidence as Confractor may request that any export or import license or permit
has been issued {if such is the responsibilitv of JEA), or (iv) shipment to storage under Article 4 or (v) inability on
account of causes beyond the reasonable control of Contractor to obtain necessary materials, necessary
components or services. Confractor shail notify JEA of any such delay. The date of delivery or of performance shall
be extended for a period equal to the time lost by reasan of delay, plus such additicnal time as may be reasonably
necessary to avercome the effect of such excusable deiay. Contractor shall notify JEA, as soon as practicable, of
the revised Delivery Date. |If Contractor is delayed by acts or omicsions of JEA, or by the prerequisite work of JEA's
other contractors or suppliers, Contractor shall also be entitled to an equitable price adjustment. Causes associated
in (1), (i), and {iii) will make the provisions of {iv} and (v) acceptable to the Owner.

If delay excused by this Subsection 18 extends for more than one hundred and twenty (120} days and the parties
have not agreed upon a revised basis for continuing the work at the end of the delay, including adjustment of the
price, JEA, upon thirty (30) days written nofice, may terminate the order with respect to the undelivered Equipment to
which title has not yet passed and any uncompieted Serviczs, whereupon JEA shall prompily pay Contractor its
termination charges as set forth in Tab 4 of the Commercial Volume of 1PS70600.

Passage of Title. Title to Equipment or materials to be shipped from within the United States shall pass to JEA when
available for shipment from the manufacturer’s factory. Notwithstanding passage of title, Contractor shall remain
responsible for risk of loss to the Equipment and materials incorporated therein until delivered to the agreed point of
delivery.

Shipment to Storage. If any part of the Equipment cannot be shipped to JEA when ready due 1o any cause not
aftributable to Contractor, Contractor may ship such Equipment 1c storage. If such Equipment is placed in storage,
including storage at the facilitv where manufactured, the following conditions shall apply: (a) title shall thereupon
pass to JEA if il had not already passed; (b} any amounts otherwise payabie to Contractor upon delivery or shipment
shall be payable upon presentation of Contractor's invoices and ceriification of cause for storage; (c} all expanses
incurred by Contractor, such as for preparation for and placement into storage, handling, inspection, preservation,
insurance, storage, remaval charges ang any taxes shall be payable by JEA upon submission ¢! Contractor's
invoices; and (d) when conditions permit and upon payment of ali amounts due hereunder, Contractor shall resume
delivery of the Equipment to the originally agreed point of delivery; and (g} Contractor shall bear risk of loss.
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20. INDEMNIFICATION

In consideration of Ten Dollars ($10.00) receipt and sufficiency of which is hereby acknowledged, the CONTRACTOR shall
hold harmless, indemnify, and defend JEA and Biack & Vetch ,its Engineer against any ciaim, action, loss, damage, injury,
liability, cost and expense of whatsoever kind cr nature {including, but not by way of imitation, atterney's fees and court costs)
arising out of or injury {whether mental or corporeal) to persans, including death, cr damage to property, of third parties (other
than JEA), arising out of or incidental to the negligent acts or omissions of the CONTRACTOR in the performance of this
contract or work performad thereunder. In the event of jeint negligence on the part of JEA and the CONTRACTOR, any loss
shall be apportioned in accordance with the provisions of the Uniform Contribution Among Tortfeasors Act {s. 768.31, F.S.), as
that Act exists on the effective date of this contract. For purposes of this Indemnification, the term “JEA” shall include its
govemning board, officers, employees, agents and assigns. This indemnification shall survive the term of this AGREEMENT.

21. DELIVERY

211 Contractor shall be responsible for delivery of equipment, FOB accessible rail siding if by rail, and FOB jobsite if by
truck. Partial deliveries shall be permitted. Contractor Technical Representative will direct the offloading of the
equipment, Contractor will assist in providing handling information prior to delivery.

21.2.  Tille to each piece of Equipment shall pass to the Owner when the Equipment is made available for shipment at the
factory or when placed in mutually acceptabi= sterage facilities. Transportation to site and risk of loss until delivery
to the site shall be the responsibility of the Contractor.
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SECTION V - SPECIAL CONDITIONS

LIQUIDATED DAMAGES

1.1,

12

13

1.4.

1.5,

SECTION V - SPECIAL CONDITIONS

If Contractor fails to complete the Work in accordance with the specified contract schedule, or if the equipment fails to
meet capacity, emissians, nel output or heat rate requirements, Centracter shall pay JEA Liquidated Damages in
accordance with the following breakdown day for each and every calendar day, including Sundays and holidays,
starting on the day following th= specified completion date(s) until the date(s) the ttem(s) of Work is completed and
accepted by JEA. Time is of the wszence,

Contracior agrees that szid daily sum is to be paid not as a penalty, but as compensation to JEA as 2 fixed and

reasonable Iquidated damages for losses which JEA will suffer because of such default, whether through increased
administrative and engineering costs, interference with JEA's normal operaticns, other fangible and intangibie costs,
or otherwise, which costs will be impossible or impracticable to measure or ascertain with any reasonable specificity.

Liquidated damages may, at JEA's option, be deducted from any monies held by JEA which are otherwise payabie to
Contractor.

Contractor's responsibility for Liquidated Damages shall in no way refieve Coniractor of azy other contractual
obligations. :

The mamum liability of Contractor for payment of Liguidated Damages for schedule delay shall be an amount equal
to 15% of the Contract price.

151 Schedule - The Contractor agrees to pay Liquidated Damages in the amount of $2,000 for each calendar day

that exzires after October 31, 1968, until all equipment necessary for the installation and operation of the unit
as outiined in JEA IFB JXF-167-98 is delivered to the Kennedy Generating Station. The Contractor shall be
assezsed Liquidated Damages under these provisions to which the schedule delay is attributable to the
Contractor’s nen-compliance with the scope of work included as part of this Contract.

1.5.1.1  The amount of Liquidated Damages shall increase to $24,000 for each calendar day that expires
after November 30, 1999, until all equipment necessary for the installation and operation of the
Unit, as cutlined in JEA IFB JXF-167-98, is delivered to the Kennedy Generating Station.

-
(AL
ra

The Contractor agrees to pay Liquidated Damages in the amount of $24,000 for each calendar
day that expires after the Owner scheduled date for the achievement of the minimum performance
criteriz, provided that the initial performance test is conducted a minimum of 30 days prior to the
scheduled date of achievement of the minimum performance criteria.

For any delays in meeting the Owner scheduled date for the achievement of the minimum
performance criteria, due sclely to failure of Contractor supplied equipment, or acts or omissions
by the Contractor, the Contractor agrees to pay liquidated damages in the amount of $24,000 for
each calendar day that expires after the Owner scheduled date for the achievement of the
minimum performance criteria. The minimum performance criteria is defined as 95% of the output
and 105% of the heat rate on the guarantee data shests.

1.5.1.3  If an order is placed for additional units at the time of the awarc of the contract, the Contractor
agrees to pay Liguidated Damages in the amount of $.000, for <zaedule delay, for each calendar
day that expires afizr the dates shown on the following schedule.

First Additional Unit April 1, 2000
Second Additional Unit June 1, 2000

If a letter of intent is placed for a third additional unit on or before September 10, 1998, the

Contractor agrees to pay Liquidated Damages in the amount of $9,000, for schedule delay, for
each calendar day that expires after February 28, 2001.
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The amount of Liquidated Damages shall increase to $24,000 for each calendar day that expires
after 30 days from the respective delivery dates for the additional units, until all equipment
necessary for the installation and operation of the unit as outlined in JEA IFB JXF-167-98 is
delivered to the agreed upon site.

The Contractor agrees to pay Liquidated Damages in the amount of $24,000 for each calendar day
that expires after the Owner scheduled date for the achievement of the minimum performance
criteria, provided that the initial performance test is conducted a minimum of 30 days prior to the
scheduled date of achievement of the minimum performance criteria.

For any delays in meeting the Owner scheduled date for the achievement of the minimum
performance criteria, due solely to failure of Contractor supplied equipment, or acts or omissions
by the Contractor, the Contractor agrees io pay liquidated damages in the amount of $24,000 for
each calendar day that expires after the Owner scheduled date for the achievement of the
minimum performance criteria. The minimum performance criteria is defined as 95% of the output
and 105% of the heat rate on the guarantee data sheets.

1.52 Nzt Electric Cupacity - The Contractor agrees to pay Liquidated Damages in the amount of $520, for each
net kW, on a per unit basis, corrected to site conditions, that the combustion turbine generator fails to meet

! the quaranleed net electrical capacity for the greater difference for natural gas or distillate fuel, as specified
in Section VI, Subsection 2.1.7. These liquidated damages shall be in addition to the Schedule Liquidated
Damages, but shall not be assessed unless the Contractor fails to perform corrective measures to meet the
guarantees within 90 days of the initial performance test.

|

11.3.3  Net Heat Rate - The Contractor agrees to pay Liquidated Damages in the amount of $2,425, for each net
BtukWh (LHV), on a per unit basis, corrected lo design point, that the combustion turbine generator actual
heat rate exceeds the guaranteed net heat rate for the greater difference for natural gas or distiliate fuel, as
specified in Section VI, Subsection 2.1.7. These liquidated damages shall be in addition to the Schedule
Liquidated Damages, but shall not be assessed unless the Contractor fails to perform corrective measures
to meet the guarantees within 90 days of the initial performance test.

|1 54 The liability of the Contractor for payment of liquidated damages for perfarmance {including net electricat
' capacity and heat rate) is limited to 20% of the contract price of the unit giving rise to the claim.

|

2. TESTING AND ACCEPTANCE

Contractor will provide technical assistance in the parforming of the performance test however we are not responsible for the
conductln; of the test , operating personnel, issuance of reports, fuel, etc.

l
|
3. QUALITY,ASSURANCE

Final inspaction and testing of the system shall be completed by JEA's representative referred to hereafter as the Engineer.

4 SU BMITTiALS

4.1. Bidder shall submit all the information outlined in Section VI, Attachment 1 - Technical Proposal Data, with the
Technical Proposatl. Failure to provide all information may result in rejection of the bid.
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5. Payment Schedule

Payment Terms will be on a per unit basis in accordance with the following scheduie.

Unit 1 Unit2 Unit3 Unit4
Receipt of Air Permit Information - Jung ‘98 10% 10% 10%
July 98 4,2857%
Aug. '98 4.2857%
Sept. '98 4.2857%
Oct. 98 4.2857% 10%
Nov. '98 4.2857%
Dec. '98 4.2857%
Jan. '99 4.2857% 4.2857%
Feb.’99 4.2857% 4.2857%
Mar. 99 4,2857% 4.2857% 4.2857%
Apr."39 4.2857% 4,2857% 4.2857%
May. '99 4.2857% 4.2857% 4.2857%
June '99 4.2857% 4.2857% 4.2857%
July '99 4.2857% 4.2857% 4.2857%
Aug. '99 ' 4.2857% 4.2857% 4.2857%
Sept. '99 CT Shipment - Unit 1 10% 4.2857% 4.2857%
Oct. '99 30 Days After Shipment - Unit 1 10% 4.2857% 4.2857%
Nov, '99 4 2857% 4.2857% 4-2857%
Dec. '99 4.2857% 4,2857% 4-2857%
Jan. '00 4,2857% 4.2857% 4.2857%
Feb. '00 4.2857% 4.2857% 4.2857%
Mar.'00 CT Shipment - Unit 2 10% 4.2857% 4.2857%
Apr.'00 30 Days After Shipment - Unit 2 10% 4.2857% 4.2857%
May '00 CT Shipment - Unit 3 10% 4.2857%
June '00 30 Days After Shipment - Unit 3 10% 4.2857%
July 00 4.2857%
Aug.'00 4.2857%
Sept. '00 4.2857%
Oct. '00 4.2857%
Nov. '00 4.2857%
Dec. 00 4.2857%
Jan. '01—ST-Shipment—Unit4 40:00 4.2857%
Feb. '01-—30-Days-After Shipment—Lait4 40:00 4.2857%
Mar. '01___CT Shipment ~ Unit 4 10.00%
Apr. '01_ 30 Days After Shipment — Unit 4 10.00%
Successful Completion of Performance Tests - Each Unit 10% 10% 10% 10%

Payment Terms are Net 3 Days with wire transfer

Late Fee - 0.5% per day for days 3-15.

Or 1% per month thereafter

6. LONG TERM COMBUSTION TURBINE SERVICE AGREEMENT

If the Owner selects to enter info a Long Term Combustion Turbine Service Agreement with the Contractor, the terms and

conditions of the agreement will be negotiated in a separate negotiation session after the award.
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7. TURBINE ALLIANCE

71 ‘ The Turbine Alliance will be negotiated at the fime the Owner decides to enter into this type of agreement.

7.2. Any existing long term service agreements for the combustion turbine(s) inchuded in this specification would become
| part of this turbine alliance agreement.

7.3. Owner reserves the right to start negotiations within a two year date from the award of the Combustion Turbine
purchase.
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General Electric Company

(Bidder's Name)
Critical speeds RPM Mode
First critical 1060/ 1107 Lateral / Torsional
Second critical 1100 /6098 Lateral / Torsional
Third critical 225077129 Lateral / Torsional
Fourth critical 2460 Lateral
Vibration amplitude, ips (bearing Turbine Generator
heusings) Nominal Startup Nominal Startup
Typical .25
Alarm s
Trp 1.0
Vibration amplitude, mils (shaft Turbine Generator
displacement) Nominal Startup Nominal Startup
Typical < 5 mils pk - pk
Alarm N/A
Trip N/A
Combustion Turbine Unit Weights and Dimensions
Turbine engine weight, tons 189 GT Base
Auxiliary skids tength Width Height Weight
ft in. ft in. ft in. tons
Name _Water Wash Mech Quttine _ _ 10 .
Lube Oil - 34
PEECC - 21
Lol o 5
BAC - 2
COs - e 4
Demister e 2
Cooling Fan S 5
Fuel Forward _— — — 6
DC Link Reactor 75

Section V| - Technical Specification
02/26/99
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General Electric Company

{Bidder's Name)
Shipping weight! entire unit, tons
Piece Weight, tons

Heaviest piece handied during erec-
tion Generator 540,000
Heaviest piece rinandled during major
overhaul ' Turbine Rotor 94,000
Overall dimensk:)ns, including enclosures

Length, ft See Mechanical

Width, ft Qutline Drawing

Height, ft
Compenent Desl;crigtions
Starting system|

General description See Proposal

Maximufm number of starts

alloweq in a 1 hour period at

maximum design temperature 3

Time required between start

attempls Must coast to < 15% speed

Minimu:m time between con-

trolled shutdown and sub-

sequent start Time to coast to firing speed

Minimum time between unit trip

and subsequent start attempt Time to coast to firing speed
Electric starting: motor

Manufz%cturer N/A

Model N/A

Voliage N/A

Horsepower N/A

Speed/pm N/A

Service: factor N/A

Section Vi - Technical Specification
02/26/99
Attachment 1-8




Generat Electric Company

(Bidder's Name)
Full load amperes N/A
Starting amperes N/A
Torque converter
Type N/A
Manufacturer N/A
Rating N/A
Static starting system
Manufacturer GE
Drive capacity, kVA See One: Line
Transformer size, kVA/volts/phase One Line KVA/! volts/ phase
Mechanical Accessory Equipment
Compressor wash system On-Line Off-Line
Type Skid Mounted
Flow to combustion turbine,
gpm 26 g1
Water quality required Per GEK 103623
Type of defergent Not applicable
Quantity of detergent Not applicable
Duration of wash, min As required Approx. 60
Tank capacity, gal 2500
Recommended cleaning fre-
quency, operating hours Envirgnment Dependent
Fire detection and protection
Fire protection system
Type 90}
Number of releases allowed
before recharge 2
Cross zone protection None

Section Vi - Technical Specification
02/26/93
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|
|
|
I
|
|
|
|  Concentration maintained
|

. -

| Time maintained

Multi Stage infet air filtration equipment

Man;ufacturer

Type::

Filtef media material

|
Efﬁci!ency

Mear:ls of filter support
[

Typicllal number of hours of
operaltjon before replacement
of filter
Presslure drop for
ll Clean conditions, in. Hz0
| End of media life, in. H20
Exhaust Stackll height, ft.
Motars ll
Startjn'g motor
Main lube oil pump
Emerg:ency lube oil pump (dc)
Lube oil reservoir exhauster

Other ﬁnotors

Sa-ee| One Line

General Electric Company

(Bidder's Name)

3%

40 min

Braden or Equal

2 Stage w/Coalesoer

Synthetic

Dust spot efficiency of 96%

SS Frame

Pre filter 3 mos. Final filter 2 yrs.

1.25"

Typical 1° pre filter 2.5 Final filter

100

kW Volts Phase  Enclosure Quantity
N/A

i) 480 3 TIEFC 2

15 125 1 TEFC 1

6 480 3 TEEC 2

Section VI - Technical Specification
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15.3 Supplemental Performance Data. The following three-page table, designated C.5, shall be reproduced by the bidder as
required to define the requested information for the following ambient temperatures and coincident relative humidities: '

Temperature/Relative Humidity Points: 20° F/60 percent
59° F/60 percent
85° F/60 percent

Numbering sequence of the tables shall be as follows:

Table No. Fuel Ambient Conditions

1.5-1 Natural gas 20° F/80 percent RH
152 Natural gas 59° F/60 percent RH
1.5-3 Natural gas 95° F/80 percent RH
154 Fuel Oil 20°F/60 percent RH
1.5-5 Fuel Ol 59°F/60 percent RH
156 Fuel Oil 95°F/60 percent RH

Minimum load shall be defined as the minimum load at which the base load NOx emission concentrations are maintained.

Section VI - Technical Specification
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| w+ WITHOUT INLET BLEED HEATING *++*
|

TABLE 1.5-1
Ambie'lnt Temperature/
Relative Humidity: _20 °F/60 percent Manufacturer: GE
Barometric Pressure: 14.69  psia Model No./Combustor: PG 7241 FA
Natural Gas: LHV=_20675 Btw/b FuelQil=  __ Btulb Combustion System Type, Dry Low Nox
NOx Caontrol Level: __ 15
Power Flfactor: 0.90 pf
'. Minimum 25 Percent of 50 Percent of 75 Percent of 100 Percent of
: Load Baseload Baseload Baseload Baseload
Gross otllitput, kW 14900 46600 43200 138900 186500
Auxiliary|power, kKW 608 608 608 608 608
Gross heat rate,
Btu/kWh 'l(LHV) 358375 15650 11520 9950 9310
Exhaust flow, Ib/h 2714x10° 2725x10° 2741x10° 3025x10° 3gonx1?
Exhaust 'Il'emp., °F 847 787 1017 1112 1081
fnlet guide'e vane position,
degrees || 54 54 54 60.4 88
|
Fuel flow, I/ 25495 35274 51932 67327 83980
Water inje'ction flow Ib/h S
Nitrogen oxides, ppmvd
at 15 percent Oz 69 83 94 15(KGS) 9 (BB)  15(KGS) 9 (8B)
Nitrogen oxides, Ib/h
asNOz | 137 266 401 84{KGS) 105 {(KGS)
Carbon mol'loxide, ppmvd 102 102 699 15 15
|
Carbon mor'lmxide, ib/h 261 259 1758 41 52
Sulfur dioxi&e. ppmw 0 0 0 0 0
Sulfur dioxide, Ib/h 4] 0 1 1 1
TSP, ibh
(non-conden]sables only) 9 9 9 9 9
PM10, b |
(non-condenal;ables only) 9 g8 9 8 g
TSP, Ibm/ |
(excluding H280x, inciuding
other condensables) 18 18 18 18 18
P10, Iomh | '
{excluding Hz250, Including
other condensables) 18 18 18 18 18
HzS0s, Ibm/h 0 0 0 0 ]
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***** WITHOUT INLET BLEED HEATING *****

TABLE 15-1
Unburned hydrocarbon,
ppmvw 128 25 182 7 7
Unburned hydrocarbon, Ib/h 193 38 279 12 15
Volatile organic compounds,
ppmvw 256 ] 36.4 14 1.4
Volatile organic compounds, [bh 386 78 55.8 2.4 3
Oxygen, vol % 1754 16.11 13.85 12.57 12.54
Nitrogen, vol % 76.75 76.25 7545 75 74.93
Carbon, vol % 189 225 33 3.89 3.9
Argon, vol % 82 91 39 89 1
Water, vol % KA. 449 8.5 7865 167
Opacity, percent S ) 5 S )

Section VI - Technical Specification
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e WITHOUT INLET BLEED HEATING *****

i TABLE 1.5-2
|

Ambient TemﬁeraMrel
Relative Humidity: _ 59 °F/ 60 percent Manufacturer: GE
Barometric Pressure: 14.63 psia ‘ Model No./Combustor. _PG 7241 FA
Natural Gas: LHV = 20675 Btudb  Fuel Oil = Btu/lb Combustion Syslem Type: Dry Low Nox
NOx Control Level: __ 15
Power Factor:| 0.90 pf

Minimum 25 Percent of 50 Percent of 75 Percent of 100 Percent of

Load Baseload Baseload Baseload Ba:zload

i

Gross output, kW 13900 43300 86600 129900 173200
Auxiliary power, kW 608 608 608 608 608
Gross heat rafe,
Btu/kWh (LHVi) 36505 16080 11790 10120 9370
Exhavst flow, Io/h 2570x103 2530x10° 2595x10° 2890x10° 3542x10°
Exhaust Temp,, ‘F 690 830 1060 1139 1116
Inlet guide var‘w position,
degrees | 54 54 54 618 83
Fuel flow, tbh 24542 33678 49383 63584 78495
Walter injectio'n flow 1b/h mmme mmeen — o omem
Nitrogen oxides, ppmvd
at 15 percent Oz 67 59 89 15(KGS) 9 (BB]  15(KGS) 9 (BB)
Nitrogen oxides, |b/h
as NC2 “ 127 161 361 79 (KGS) 99 (KGS)
Carbon mono'xide, ppmvd 192 > 1000 647 15 15
Carbon monoxide, Ib/h 246 2596 1533 39 48
Sulfur dioxide, ppmw 0 0 0 0 0
Suifur dioxide’ . Ibfh 0 0 1 1 1
TSP, Ibh ‘ _
{non-condensables only) 9 9 9 g 9
PM10, IbMh
(non—conden?ables only) 9 8 9 8 9
TSP, bm/h |
{excluding HzSO4, Including
other condensabies) 18 18 18 18 18
PM10, Ibm/h
(excluding Hz504, Including
other condensables) 18 18 18 18 18
H2S0s, Ibm/h C 4] 0 0 0

Section VI - Technical Specification
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¥ WITHOUT INLET BLEED HEATING *****

TABLE 15-2
Unbumed hydrocarbon,
ppmVW 103 479 145 7 7
Unburmed hydrocarbon, Ib/h 148 691 211 1 14
Volatile organic compounds,
ppmvw 2086 95.8 29 14 1.4
Volatile organic compounds, Ibh 29.6_ 138.2 42.2 2.2 28
Oxygen, vol % 17.34 15.82 13.68 12.51 12.38
Nitrogen, vol % 76.12 75.62 74.84 74.44 74.39
Carbon, vol % 1.6 2.26 33 3.84 39
Argon, vol % 9 91 89 e 89
Water, vol % 403 529 7.29 8.32 B.44
Opacity, percent 5 5 5 5 5
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| e WITHOUT INLET BLEED HEATING ****

TABLE 15-3
Ambient Tem;l)eraturel
Relative Humidity: _ 95 °F/60_percent Manufacturer; GE
Barometric Pressure: 14.69 psia Model No.fCombustor: _PG 7241 FA
Natural Gas: it.HV = 20675  Btulb Fuel Oil= BtuAib Combustion System Type: Dry Low Nox
NOx Control Level: __15
Power Factori; 0.90 pf
Minimum 25 Percent of 50 Percent of 75 Percent of 100 Percent of
| Load Baseload Baseload Baseload Baseload
Gross output,I kw 12000 37600 75200 112800 150400
Auxifiary power, kW 608 608 808 808 608
Gross heat rate,
Btu/kWh {LHY) 40305 17360 12500 10690 9760
Exhaust ﬂow,i bh 2429103 2438x10° 2452x10° 2691x10° 3253x10°
Exhaust Terﬁp., r 129 862 1078 1170 1144
Inlet guide vane position,
degrees 54 54 54 61.6 88
Fuel fiow, Ib/n 23395 31570 45465 58321 70999
Water injectit:Jn fowlbh e s — e e
Nitrogen oxides, ppmvd
at 15 percent Oz 53 45 65 15(KGS) 9 (BB)  15(KGS) 8 (8B) I
Nitrogen oxides, lb/h
asNO: 97 115 243 73 (KGS) 89 (KGS) |
Carbon monpxide, ppmvd 102 >1000 687 15 15
Carbon mon]oxide, lb/h 229 2129 1515 36 43
Sulfur dioxide, pprmiw 0 0 0 0 0
Sulfur dioxide, Ib/h 0 0 1 1 1
TSP, Ib/h
{non-condensables only) 9 9 9 9 9
PM10, Ib/ |
(non-condernsables only) 8 8 9 9 9
TSP, Ibm/|
(excluding H2S0¢, Including
other condensables) 18 18 18 18 18
PM10, lbm/a
(excluding H2504, Including
other condensables) 18 18 18 18 18
H2804, Ibm/h 0 0 0 0 0

| Section VI - Technical Specification
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¥ WITHOUT INLET BLEED HEATING *****

TABLE 15-3
Unbumed hydrocarbon,
pprovw &7 422 172 7 7
Unburned hydrocarbon, lb/h " 581 239 11 13
Yolatile organic compounds,
pprivw 17.4 84.4 344 14 1.4
Volatile organic compounds, Ib/h 23.6 116.2 47.8 2.2 26
Oxygen, vol % 16.85 15.53 13.44 12.24 12.1
Nitrogen, vol % 74.33 73.88 73.17 7276 7271
Carbon, vol % 1.61 222 3.19 3.75 3.82
Argon, vol % B89 .89 87 86 87
Water, vol % 633 __ 7.49 943 10.39 10.51
Opacify, percent 5 5 5 5 5
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| e WITHOUT INLET BLEED HEATING *****

TABLE 15-4
Ambient Temperature/
Relative Humidity: _20 °F/60 percent Manufacturer: GE
Barometric Pressure: 14.69 psia Mode! No./Combustor: _PG 7241 FA
Natural Gas: [LHV = Btulb  Fuel Oi = 18550  Btu/lb Combustion System Type: Dry Low Nox
NOx Control Level: _ 42
Power Factor: 0.90 pf
I Minimum 25 Percent of 50 Percent of 75 Percent of 100 Percent of
Load Baseload Baseload Baseload Baseload

Gross output,| kw 15200 47800 95200 142900 190500
Auxiliary power, kW 1542 1542 1542 1542 1542
Gross heat rate,
Btu/kWh {LHY) 34960 15590 12030 10480 10000
Exhaust flow] lb/h 2717x10°8 2729x10° 2806x103 3156x10% 3947x10°
Exhaust Tem!p., °F 655 803 995 1058 1045
Inlet guide va~e position,
degrees | 54 54 54 61.1 88
Fuel flow, Ib/h 28646 40005 61741 80733 102695
Water injection flow Ib/h 0 g 54260 87910 125880
Nitrogen oxides, ppmvd
at15 percenlt 02 12 112 42 42 42

|
Nitrogen oxidzs, Ib/h
as NO: ’ 148 333 196 259 332
Carbon mon!axide. ppmvd >1000 428 124 28 20
Carbon monoxide, Ib/h 2242 1096 315 108 70
Sulfur dioxide, ppmw 3 g 9 1 1
Sulfur dioxid!e, lb/h 27 38 59 i 98
TSP, Ibh '
(non-conder}sables only) 17 17 17 17 17
PM10, Ib/h |
(non-condensables only) 17 17 17 17 i7
TSP, loméh |
(excluding HzS0s, Including
other condensables) 37 38 40 42 44

|
PM10, Ibrvh
(excluding H2804, Including
other conde'ansables) 37 38 40 42 44
H2S0s, Ibm/ 3 4 6 8 10

i Section VI - Technical Specification
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¥ WITHOUT INLET BLEED HEATING *****

TABLE 1.5-4
Unburned hydrocarbon,
ppmvw 157 52 14 7 7
Unburned hydrocarbon, Ib/h 235 78 22 13 16
Volatle organic compounds,
ppmvw 785 26 7 3.5 3.5
Volatile organic compounds, Ibfh 117.5 39 11 8.5 8
Oxygen, vol % 1765 16.22 13.24 11.78 11.45
Nitrogen, vol % 7716 76.83 73.85 72.53 71.99
Carbon, vol % 21 3.01 449 5.24 5.36
Argon, vol % 83 92 88 86 .86
Water, vol % 217 3.03 1.53 9.59 10.35
Opacity, percent 20 20 20 20 20
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¥ WITHOUT INLET BLEED HEATING ***

TABLE 1.5-5
Ambient Temﬁeratu re/
Relative Humidity, _59 °F/60 percent Manufacturer: GE
Barometric Prn'assure: 14.69 psia Model No./Combustor: _PG 7241 FA
Natural Gas: :LHV = Btufib Fuel Oil = 18550 _ Btufib ) Combustion System Type: Dry Low Nox
NOx Control Llevel: 42
Power Factor: 0.90 pf
Minimum 25 Percent of 50 Percent of 75 Percent of 100 Percent of
Load Baseload Baseload Baseload Baselnad
Gross output, (kW 14600 45500 81000 138500 182000
Auxiliary powg'ar, kw 1542 1842 1642 1542 1542
|
Gross heat rate,
Btu/kWh (LH\.;’) 35280 15790 12200 108C0 10010
Exhaust flow,/Ib/h 2573108 2585x10° 2658x10° 2820x10° 3683x10°
Exhaust Temb., °F 700 852 1050 1191 1098
Inlet guide valne position,
degrees 54 54 54 56.7 88
Fuel fiow, Ib/h 27768 38728 53849 79472 98210
Water injectjc:n flow Ib/h 4] 0 51810 89620 1198690
Nitrogen oxidtes, ppmvd
at 15 percent Oz 70 109 42 42 42
Nitrogen oxides, Ib/h
asNO: | 138 314 190 255 318
Carbon monc;:xide, ppmvd > 1000 384 91 20 20
Carbon monaxide, lb/h 1910 925 217 48 85
Sulfur dioxider:, ppmw 5 6 10 12 1
Suifur dioxidr?, Io/h 26 37 57 75 93
TSP, Ibh '
(non-conden'sables only} 17 17 17 17 17
PM10, Ibh
{non-condensables only) 17 17 17 17 17
TSP, bbm/h
(excluding HzS04, Including
other condensables) 37 38 40 42 44
PM10, Ibmih
(excluding H2804, Including
other condensables) 37 38 40 42 44
H2504, Ibm/h 3 4 6 8 10

‘ Section VI - Technical Specification
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¥ WITHOUT INLET BLEED HEATING *****

TABLE 15-5
Unburned hydrocarbon,
ppmvw 134 44 12 7 7
Unburned hydrocarbon, ib/h 191 3 17 11 15
Volatile organic compounds,
ppravw 67 22 6 35 3.5
Volatile organic compounds, Ibh 85.5 315 8.5 55 7.5
Oxygen, vol % 17.43 15.97 12.94 10.71 11.09
Nitrogen, vol % . 7653 76.19 73.22 713 713
Carbon, vol % 213 3.06 4.58 5.74 5.48
Argon, vol % b2 92 .88 .85 .86
Water, vol % 299 387 8.39 1141 11.28
Opacity, percent 20 20 20 20 20

Section V| - Technical Specification
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Ambient Temﬁeraturei

TABLE 1.5-6

*++* WITHOUT INLET BLEED HEATING *****

Relative Humiidity: 95 °F/60 percent Manufacturer:
Barometric Pressure: 14.69 psia Model No./Combustor, _PG 7241 FA
Natural Gas: LHV = Btulb  Fuei Qil = 18550 __Btuflb Combustion System Type: Dry Low Nox
NOx Control Level: _42
Power Factor: 0.90 pf
Minimum 25 Percent of 50 Percent of 75 Percent of 100 Percent of
Load Baseload Baseload Baseload Baseload
Gross output, (kW 12800 40000 80000 120100 160100
Auxiary power, KW 1542 1542 1542 1542 1522
Gross heat rate,
Biu/kWh (LHV) 38490 16909 12770 11150 10240
Exhaust flow,|Ib/h 2432403 2443x10° 2501x103 2681x10° 3365x10°
Exhauct Temp., °F 740 886 1084 1200 1133
Iniet guide valne position,
degrees 54 54 54 58.3 88
Fuel flow, Ib/ 26561 36442 55072 72189 88377
Walter injectic'-n flow lb/h 0 0 38960 88330 93580
Nitrogen oxides, ppmvd
at 15 percent 02 55 84 42 42 42
Nitrogen oxides, Ib/h
as NC2 ’ 104 228 175 231 286
Carbon monclaxide, ppmvd 31 372 87 20 20
Carbon monoxide, Ib/h 1649 835 193 47 59
Sulfur dioxide, ppmw 5 8 9 12 1
Sulfur dioxidere, Ib/h 25 35 52 69 84
TSP, Ibh
{non-condensables only) 17 17 17 17 17
PM10, Ib/h
{non-condensables only) 17 17 17 17 17
TSP, lbm/h |
{excluding H2S04, Including
other condepsables) 37 38 40 42 44
PM10, Ibm/m
{excluding H2504, Including
other condelnsables) 37 38 40 42 44
H2SO4, Ibmih 3 4 8 8 10

Section V1 - Technical Specification
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¥ WITHOUT INLET BLEED HEATING ****

TABLE 1.5-6
Unburned hydrocarbon,
ppmvw 118 42 11 7 7
Unbumed hydrocarbon, Ibh 162 57 16 1A 13
Volatile organic compounds,
ppmvw 59.5 21 8.5 35 35
Volatile organic compounds, Ib/h 81 28.5 8 5.5 6.5
Oxygen, vol % 16.93 15.55 12.8 10.91 10.97
Nitrogen, vol % 74.73 74.42 72.03 70.5 70.25
Carbon, vol % 214 3.02 4.45 5.46 537
Argon, vol % 8 89 86 83 .84
Water, vol % 53 68.12 988 12.3 12.57
Opacity, percent 20 20 20 20 20

Section VI - Technical Specification
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w2 WITH INLET BLEED HEATING *****

ESTIMATED PERFORMANCE PG7241(FA)

Load Condition BASE 75% 50% 25% BASE  75% 50% 25%
Ambient Ter‘np. DegF. 95. 95. 95, 95. 95. 95, 95. 9s.
Fuel Type Cust Gas Cust Gas Cust Gas Cust Gas Liquid Liquid Liquid Liquid
Fuel LHV Btu/lb 20,675 20,675 20,675 20,675 18,550 18,550 18,550 18,550
Fuel Temperature Deg F 60 60 60 60 60 60 60 60
Liquid Fuel H/C Ratio 1.9 1.9 1.9 1.9
Output . kw 150,500. 112,800. 75,200. 37,600. 160,100. 120,100. 80,100. 40,000.
Heat Rate (LHV) Bru/kWh 9,760. 10,690. 12,940. 18,180. 10,240. 11,170. 13,270. 18,180.
Heat Cons. (LHV} X 10  Bw/h 1,468.9 1,205.8 973.1  683.6 1,639.4 13415 11,0629 7272
Auxiliary Pdwer kW 608 608 608 608 1,542 1,542 1,542 1,542
Output Net kw 149,890. 112,190. 74,590. 36,990. 158,560. 118,560. 78,560. 38,460.
Heat Rate (LHV) Net Bu/kWh 9,800.  10,750. 13,050. 18,480. 10,340. 11,320. 13,530. 18,910
Exhaust Flow X 103 1b/h 3254. 2691. 2265. 2064. 3365. 2693, 2318. 2089.
Exhaust Temp Deg F. 1144, 1170. 1200. 1043. 1133. 1200. 1200. J053.
Exhaust Heat {LHV) X 1076 Btw'h 901.9 776.4 6794 527.2 936.0 8104 701.1 5404
Water Flow | Ib/h 0. 0. 0. 0. 93,590. 69,010. 46,070. 19,720.
EMISSlON!§

NOx (KGS Unit) ppmvd @ 15% 02 15, 15. 15, 58. 42 42. 42, 12,
NOx AS NC>2 (KGS Unit) 1b/h 89. 73. 58. 156. 286. 232, 182. 123.
NOx (BB Uhits) ppmvd @ 15% 02 9. 9. 9. 58. 42. 42 42. 12,
NOx AS NO2 (BB Units) _lb/h 34, 44, 35. 156. 286. 232, 182. 123.
Cco ' ppmvd 15. 15. 15. 61. 20. 20. 36. 254,
CO 1b/h 43. 36. 30. 115. 59. 47. 74. 480.
UHC ppmvw 7. 7. 7. 28. 7. 7. 7. 21.
UHC lb/h 13. 11. 9. 33. 13. 11. 9, 25.
Particulates lb/h 9 9. 9. 9. 17. 17. 17. 17.
EXHAUSTIANALYSIS % VOL.

Argon F 0.87 0.86 0.86 0.87 0.84 0.84 0.85 0.86
Nitrogen 72.71 72.76 72.89 73.50 70.25 70.48 71.33 73.01
Oxygen 12.10 12.24 12.64 14.42 10.97 10.92 11.83 14.06
Carbon Dioxide 3.82 3.75 3.37 2.74 5.37 5.45 4.99 3.78
Water 10.51 10.39 10.04 8.47 12.57 12.31 11.01 8.29
SITE CONDITIONS

Elevation ft. 27.0

Site Pressurz psia 14.69

Iniet Loss in Water 3.0

Exhaust Loss in Water 5.5

Relative Humidity % 60

Application 7FH2 Hydrogen-Cooled Generator

Combustion System

15/42 DLN Combusior

Emission information based on GE recommended measurement methods. NOx emissions are corrected to 13% O2 without

heat rate correcnon and are not corrected to 15O reference condition per 40CFR 60.3

controlled by algorithms within the SPEEDTRONIC control system.
Liquid Fuelwls Assumed to have 0.015% Fuel-Bound Nitrogen, or less.
FBN Amoulnts Greater Than 0.015% Will Add to the Reported NOx Value.
Sulfur Emissions Based On 0 WT% Sulfur Content in the Fuel.

IPS- 70600

ALM STEJ(E) 9/25/98 14:54

version code- 1.4.1 Opt: 10
IBH 95F JEA.dat

Section VI - Technical Specification
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**** WITH INLET BLEED HEATING *****

ESTIMATED PERFORMANCE PG7241(FA)

Load Condition BASE 75% 50% 25% BASE 75% 50% 25%
Ambient Temp. Deg F. 59. 59. 59. 59. 59. 59. 59. 59.
Fuel Type Cust Gas Cust Gas Cust Gas Cust Gas Liquid Liquid Liquid Liquid
Fuel LHV Bru/lb 20,675 20,675 20,675 20,675 18,550 18,550 18,550 18,550
Fuel Temperature Deg F 60 60 60 60 60 60 60 60
Liquid Fuel H/C Ratio 1.9 1.9 1.9 1.9
Output kW 173,200. 129,900. 86,600. 43,300. 182,000, 136,500. 91,000. 45,500,
Heat Rate (LHV) BtwkWh 9,370.  10,120. 12,190. 16,820. 10,010. 10,830. 12,780. 17,070.
Heat Cons. (LHV) X 1076  Btwh 1,622.9 1,314.6 11,0557 7283 1,821.8 11,4783 1,163, 776.7
Auxiliary Power kW 608 608 608 608 1,542 1,542 1,542 1,542
QCutput Net kw 172,590. 129,290. 85,990. 42,690. 180,460. 134,960. 89,460. 43,960.
Heat Rate (LHV) Net Buw/kWh 9,400.  10,170. 12,280. 17,060. 10,100, 10,950. 13,000. 17,670.
Exhaust Flow X 1073 Ib/h 3542, 2890.  2397. 2182, 3683,  2827. 2406. 2215,
Exhaust Temp. Deg F. 1116, 1139. 1184, 1013. 1098, 1154, 1200.  1013.
Exhaust Heat (LHV) X 10”6 Btwh 973.0 8232 7204 5511 1011.7 8653 7448  3562.1
Water Flow Ib/h 0. 0. 0. 0. 119,700, 90,620. 61,970. 27,170.
EMISSIONS

NOx_ (KGS Unit) ppmvd @ 15% 02 15, 15. 15. 77. 42. 42. 42, 42,
NOx AS NO2 (KGS Unity  1b/h 99. 79. 63. 220. 318, 256. 199. 131.
NOx (BB Units) ppmvd @ 15% 02 6. 9. S 77. 42. 42, 42. 12,
NOx AS NO2 (BB Units) __Ib/h 60. 48. 38, 220. 318, 256. 199. 131,
co ppmvd 15. 15. 15. 65. 20. 20. 30. 254.
CO Ib/h 48. 39. 33. 131. 65. 50. 63. 514,
UHC ppmvw 7. 7. 7. 30. 7. 7. 7. 23.
UHC b/h 14. 1. 9. 36. 15. 1. 9. 28.
Particulates Ib/h 9. 9. 9. 9. 17. 17. 17. 17.

EXHAUST ANALYSIS % VOL.

Argon 0.89 0.90 0.90 0.90 0.86 0.84 0.86 0.90
Nitrogen 74.39 7444 7455 7523 7130 7126 7220 7438
Oxygen 12.38 12.51 12.85 14.80 11.09 10.69 11.62 14.35
Carbon Dioxide 3.90 3.84 3.69 2.78 5.48 5.75 5.28 3.83
Water 8.44 8.32 8.02 6.29 11.28 11.46 10.04 6.55
SITE CONDITIONS

Elevation fi. 270

Site Pressure psia 14.69

Inlet Loss in Water 3.0

Exhaust Loss in Water 3.5

Relative Humidity % 60

Application 7FH2 Hydrogen-Cooled Generator

Combustion Systemn 15/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are corrected to 15% O2 without
heat rate correction and are not corrected to ISO reference condition per 40CFR 60.335(c)(1). NOx levels shown will be
controtled by algorithms within the SPEEDTRONIC control system.

Liquid Fuel is Assumed to have 0.015% Fuel-Bound Nitrogen, or less,

FBN Amounts Greater Than 0.015% Will Add to the Reported NOx Value.

Sulfur Emissions Based On (¢ WT% Sulfur Content in the Fuel.

IPS- 70600 version code- 1.4.1 Opt: 10
ALMSTEIO 9/25/98 15:30  IBH 59F JEA dat

Section Vi - Technical Specification
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ESTIMATED PERFORMANCE PG7241(FA)

*** WITH INLET BLEED HEATING *****

Load Condit;ion BASE 75% 50% 25% BASE 75% 50% 25%
Ambient Temp. Deg F. 20. 20. 20. 20. 20. 20. 20, 20,
Fuel Type Cust Gas Cust Gas Cust Gas Cust Gas Liquid Liquid Liquid Ligquid
Fuel LHV Btu/lb 20,675 20,675 20,675 20,675 18,550 18,550 18,550 18,550
Fuel Temperature Deg F 60 60 60 60 69 60 60 60
Liquid Fuel H/C Ratio 1.9 1.9 1.9 1.9
Output kW 186,500. 139,900. 93,300. 46,600. 192,700. 144,500. 96,400. 48,200,
Heat Rate (L.HV) BtwkWh 9,310. 9950. 11,910. 16,280. 10,040. 10,840. 12,680. 16,690.
Heat Cons. (LHV) X 1076 Buw/h 1,736.3 1,392, 1,111.2 7586 1,934.7 15664 1,222.4 804.5
Auxiliary Power kW 608 608 608 608 1,542 1,542 1,542 1,542
Output Net kw 185,890. 139,290. 92,690. 45,990. 191,160. 142,960. 94,860. 46,660.
Heat Rate ([ HV) Net Bwu/kWh 9.340. 9,990. 11,990. 16,500. 10,120. 10,960. 12,890. 17,240.
Exhaust Fiow X 1073 Ib/h 3801. 3025, 2486.  2297. 3914. 2925 2439. 2332
Exhaust Terpp. Deg F. 1081. P12 1160, 9606 1063. 1183. 1200.  962.
Exhaust Heat (LHV) X 1076 Btu/h 10369 863.8 7513 5602 10748 9134 7778 5787
Water Flowl Ib/h Q. 0. 0. 0. 1306,530. 100,950. 68,710. 28,730.
EMISSIONS

NOx (KGS Unit) ppmvd @ 15% 02 15. 15, 15. 80. 42. 42. 42, 42,
NOx AS NO2 (KGS Unit) b/ 106. 34, 66. 238. 338. 271. 209. 136.
NOx (BB Umts) ppmvd @ 15% 02 9. 9, 9. 30. 42. 42. 42. 12,
NOx AS NO2 (BB Units) 1b/h 64. 51. 40. 238. 338. 271. 209. 136.
CO | ppmvd 15. 15. 15. 104. 20. 20. 26. 282.
CO Ib/h 52. 41. 34. 221. 69. 51, 57. 605.
UHC ppmvw 7. 7. 7. 47, 7. 7. 7. 27.
UHC I Ib/h 15. 12. 10. 60. 15. 12. 10. 35.
Particulates lb/h 9. 9. 9. 9. 17. 17. 17. 17.
EXHAUST ANALYSIS % VOL.

Argon ‘ 0.91 0.89 0.89 0.90 0.86 0.84 0.86 0.91
Nitrogen 74.99 75.00 75.11 75.86 1177 71.48 72.40 74.99
Oxygen 12.54 12.57 12.88 15.00 11.20 10.54 11.39 14.59
Carbon Dioxide 3.90 3.89 3.75 2.77 5.49 5.89 5.48 3.78
Water 7.67 7.65 71.37 5.48 10.6% 11.25 9.87 5.74
SITE CONDITIONS

Elevation | ft. 27.0

Site Pressulre psia 14.65

Inlet Loss in Water 3.0

Exhaust Loss in Water 3.5

Relative Hum;d:ty % 60

Appllcatlmll
Combusno{n System

7FH2 Hydrogen-Cooled Generator

15/42 DLN Combustor

Emission i,:nformation based on GE recommended measurement methods. NOx emissions are corrected to 15% O2 without heat r
correction and are not corrected to ISO reference condition per 40CFR 60.335(c)(1). NOx levels shown will be controlled by

: algonthms within the SPEEDTRONIC control system.

Liquid Fue:l is Assumed to have 0.015% Fuel-Bound Nitrogen, or less.
FBN Amounts Greater Than 0.015% Will Add to the Reported NOx Value.
Sulfur Emllssmns Based On 0 WT% Sulfur Content in the Fuel,

IPS- 70600

'ALMSTE.TiO 8/25/98 15:39

1
I
|
1

versipncode- 1.4.1 Opt: 10
IBH 20F JEA dat
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1.5.4 General Data - Generator,

General Information

Number of main bearings, type,
and design load

Maximum allowable bearing
temperature, °F

Maximum alfowable vibration
for each bearing for continued
operation, peak-to-peak, microns
Maximum allowable shaft defiection
for continued operation, peak-to-peak,
mils
Allowable frequency variation

Limited time thertz/total time

Continually thertz/total time
Critical speeds

First critical

Second critical

Third critical

Fourth critical

Miscellaneous Equipment

Annunciators
Prefabricated cabies
Pressure Transducers
Pressure switches
Conlro! relays

Confrol switches
Push buttons
Selector swilches

Indicating lights

General Electric Company

(Bidder's Name)

Two, Elliptical_316 psi

30 Deqree F rise

3 mils pk-pk

N/A

-5/ +3 /10 Min.

+/-2 [Continuous

RPM Mode

101571549 Lateral { Torsional

205874314 Lateral / Torsional

4337 Lateral
Manufacturer Type

Later Later
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Motor starters
Light fixtures |

Convenience ('Jut]ets

Valves

Thermo Couple

Auxiliary Power

Guaranteed total electric load during
normal operahon for auxiliaries fur-
nished with generalor ac load, kW

Total electric Iload during peak
operation, ac ;oad, kW

Emergency de electric load, kW

Generator Unit Weights and Dimensions

Weight of generator without excitation
system and extemal accessories, |b tons

Excitation sys|tem weight, Ib tons
Assembled w=|ght of generator stator
winding water cooling unit complete

(dryioperanng) Ib tons {if required)

Weight of geqerator rotor, ib tons

General Electric Company

(Bidder's Name)

Later

Later

608/1542 Not Guaranteed

6081542 Not Guaranteed

125  Not Guaranteed

540,000 tbs.

540,000

76,000 Ibs.
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List of major generator assemblies
for shipment

Voltage regulator and excitation system
cubicles

Length, in.
Depth, in.
Height, in.

Weight, Ip

Overall dmensions, including enclosures
Length, ft
Width, ft
Height, ft
Continuous rating at maximum Hz
pressure, rated power factor, and
specified cooling water temperature,
and based on maximum turbine
rating as specified in the turbine
specification, MVA

Nominal rpm

Nominal frequency, hertz

General Electric Company

(Bidder's Name)

Piece

Weight, tons

See Mech. Qutline

See Mech. Qutline

See Mech. Qutline

10,000

See Mech. Outline

See Mech. Outline

Ses Mech. Outiine

203.8 MVA

3600

60 Hz
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|

| .. .
Voltages at continuous operation
and nominal fraquency

Nomirial voltage, kV
Maximum voltage, kV
Minim:um voltage, kV

b

Generator rat%d power factor
(Ieading.‘laggirlng)
Generator rea:ctance in per unit
value based on generator continuous
kVA rating an? nominal frequency
|
DirectI axis subfransient
reactalmce (saturated at rated
voltace) X'dv

Short-time capability expressed in
terms of |22t '

Short-circuit r;!atio at rated voltage
anc rated stator current

. I
Continuous Cl!HTenl unbalance
- expressed in }erms of Iz, percent

Generator wirﬁding capacitance to
ground, all phlases tied together, mid

Current transformers
Locayon
Quaritity
Ratic
Rela:lfing accuracy
Metering accuracy
Ther!’nal rating
Mec?anical rating

Secc!:ndary resistance at 25° C

General Electric Company

(Bidder's Name)

18

18.9

171

0.9

10.95

Estimated

0.144

Percent Tolerance

Plus

Minus

i0

0.58

1.086

Refer to Electrical One Line
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{Bidder's Name)
Generator field voltage at maximum
kVA output, volts 344
Generator field current at maximum
excitation, amperes 1644
Generator moment of inertia, Newlon-
meter? 83,898 Ib/t ?

Calculated value of H constant, com-
bined moment of inertia of turbine and
generator

Maximum temperature rise above 40° C
{104° F) gas temperature

Generator armature winding tem-

General Electric Company

0.855889 KVA/KW - SEC

perature rise, °C 60°
Generator field winding temper-
ature rise, °C 70
Generator core and mechanical
parts adjacent to the insulation
temperature rise, °C 65
Maximum temperature rise above am-
bient air temperature if 40° C (104° F)
Rotating armature winding tem-
perature rise, °C N/A
Rotating field winding temper-
ature rise, °C N/A
Collector rings temperature rise, °C 85
Telephone infiuence facter (IEEE Standard 115) Batanced Residual
Calculated 8.46
Guaranteed 40
Wave form deviation factor (IEEE
Standard 115)
Calculated Later
Guaranteed 01
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General Electric Company

{Bidder's Name)

Temperature detectors located at Number Type
An‘natiure 9 RTD
Rotaliw‘ng exciter N/A
Generator cold gas 4 RTD
Geneﬁ‘ator hot gas 2 . RTD

Cooling Syslerip_

Generator cocling system Hydrogen

Stator core co«faling Hydrogen

Stator windind cooling Hydrogen

Rotor winding;coo[ing Hydrogen

Rotating exciter cooling N/A

Collector cooli:ng Air

Qenerator cak::ulated iosses at con-

tinuous nameplate MVA, vollage,

and frequencY
Total éron loss, kW 806.0
Gene'[ator stator I2R loss, kW 2137
Gene%ator rotor IR loss, kW 565.9
Genetator stray load loss, kW Included
Genel:‘ator windage loss, kW 2478
Total Egenerator loss excluding
beariqgs and excitation system, kW 1845.5
Staticiexc]ter losses, kW - . 556
Excitéﬁon transformer losses, kW Included in above
Gene?ralor efficiency, percent 98.97
.Genei"alor friction loss in bear-
ings, seals, and collector rings, kW 251.3
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Generator Coolers

Number of coolers

Number of sections per cooler
Generator kVA capability with
one cooler section out of service,

percent

Cooling water required by each
generator cooler

Inlet temperature, °F
Maximum flow, gpm
Cleanliness factor
Heat duty at maximum load, Btuth

Tube side (water side) head loss
through coolers

Head, ft
Flow, gpm

Tube side (water side) design
conditions

Pressure, psig
Temperature, °F

Complete for hydrogen-cooled
generators

COz required to purge
generator Hz system, scf

Haz required to fill system to
maximum Hz pressure after
purging, scf

Guaranteed Hz consumption
in 24 hours, scf

Hz seal oil flow, gpm

Hz seal oil pressure, psig

General Electric Company

(Bidder's Name)

One

100%

95

420 ({total 2100 for all coolers)

0.0005

6,255,138 {1833.2 KW)

18.2

2100

125

95

7.264

8,382 for 30 psig

500 for 30 psig

15

35 psig
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General Electric Company

' (Bidder's Name)
Stator Winding.Cooling Water System
if offered
Number of coolers N/A
Generator kVAlcapability with one
- .
cooler section out of service, percent N/A
Quantity of coolling water at design
inlet water temperature, gpm N/A
Tube side head ioss through coolers N/A psi at gpm
Tube side design conditions, psigi*F N/A !
|
Heat duty at m§ximum load, Btuh NiA
|
Number of circ:L;lIating pumps N/A
Full- or half-capj:acity pumps N/A
Stator cooling vjvater demineralizer
description N/A

Excitation Systém
!

- ! -
Excitation systal-m description

|
Excitation system control system

Make and type|of excitation system

Make and type of voltage regulator

Communication method to operator
interface

Description of operator interface
equipment

Rated output o? excifation system, kW

Rated voltage, volts d¢
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Rated current, amperes dc

Excitation system response ratio, p.u.
minimum

Ceiling voltage, percent minimum
Does the excitation system meet the

definition of high initial response as
defined in IEEE Standard 421.17

Rotating Exciter Coaling System
if required
Number of coolers

" Generator kVA capability with one
cooler out of service, percent

Heat duty at maximum load, Btu/h

Cooling water required by each
exciter cooler, maximum gpm &t 41° C

Tube side {water side) pressure drop
through the coolers

Tube side design conditions, psigi°F
Motors

Hydrogen seal ail backup pump (dc)
Hydrogen seai oil pump (ac)
Hydrogen seal oil vacuum pump
Stator winding cooling system pumps

Other motors

General Electric Company

{Bidder's Name)

Yes

No

N/A

N/A

/A

N/A

N/A psi at gpm

kW Volts Phase Enclosure

Quantity

NIA
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Subsection 1.1 - GENERAL DESCRIPTION AND SCOPE OF THE WORK

1.1.1 GENERAL. This Subsection cavers the general description, scope of the work, and supplementary requirements for
equipment, malzrials, and services included under these specifications.

The equipment and materials covered by these specifications will be incorporated in the Owner's Kennedy Generating Station and
Brandy Branch Generating Station which will include a one and three complete 150-180 MW(nominal) Combustion Turbine
generating units, respectively, operating in simple cycle mode.

The Kennedy Generating Station site is located at 4215 Talieyrand Avenue in Jacksonville, Florida. The Brandy Branch Generating
Station site is located 2 miles northeast of Baldwin, Florida, in Duval County.

1.1.2 WORK INCLUDED UNDER THESE SPECIFICATIONS. The work under these soecifications shall include fumishing f.o.b. at
the Kennedy Generating Station site the combustion turbine generator unit with accessory equipment, and providing miscellaneous
materials and services complete as specified herein.

All equipment and materials required for a complete combustion turbine generator shall be furnished, except as specified otherwise
in these specifications. The equipme:t and materials to be furnished shall include, but not necessarily be limited to, the following
major itemns:
Combustion turbine and accessaries.
Hydrogen-cocled or air-cooled ognerator and accessories.
Electrical accessory equipment, including the following;

Transformers - Excitation and startup isclation units only.

480 volt motor control centers.

DC motor starters.

Low voltage power and lighting systems.

Surge profection for ac and de panelboards.

Batteries.

Battery chargers/eliminators,

Intrusion alarm switches.

Raceway.

Conductors.

Grounding systems internal to furnished equipment.
Mechanical accessory equipment and materials, including the following:

Lube oif cooling unit,

Fuel oil forwarding system.

Dry type low NOx combustion system.
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Water]injection NOx control system.

On-lin%a and Off-line compressor wash system.

Fire dg}tection and protection system.

Expanided unit enclosures/s>und attenuation.

Multi-stage inlet air filtration system.

Inlet ajr duct and intake silencers.

Infet bjeed heating (externa! piping by others),

Exhau]st system including exhaust duct, expansion joints, and stack.
Insulazion and lagging.

Access provisions, including platforms, ladders and stairs.

Caorbustion tulrbine generator confrol system including the following:

T

Local j.",ontro] panels.
Remole control and monitoring equipment interface provisions. (Owner supplied equipment)
Sequence-of-events recorder.

Operating and maintenance training.

The eguipment wm be tested by the Owner after erection to demonstrate its ability to operate under the conditions and fulfilf the guarantses
as set forth herein. If the tests indicate that the eguipment fails to meet guaranteed performance, the Contractor shall make additional tests
and modifications in accordance with the requirements specified in Subsection 2.1,

The Contractor shall pl»rovide drawings and other engineering data, manufacturer's field services, tools, instruction manuals. recommended
spare parts list, and miscellaneous materials and services, and shall participate in design conferences, all as specified herein,

Equipment, matenalsiand accessories furnished shall be delivered to the Kennedy Generating Station site where they will be received,
unloaded, stored, and erected under separate contract. Deficiencies shall be sufficient cause to refect equipment f.o.b. carrier. Unloading
from carrier and stonr‘lg will not constitute acceptance.

|
1.1.3 MISCELLANEOUS MATERIALS AND SERVICES. Miscellaneous materials and services not otherwise specifically called for shall be
fumished by the Contractor in accordance with the following:

All nuis, bolts, gaskets, special fasteners, backing rings, etc., between components and equipment furnished under
theselspeciﬁcaiions.

All piging integral to skid mounted equipment furnished under these specifications, except as otherwise specified.
This mcludes all vents, drains, instrument piping, insutlation, lagging, pipe supports and other piping work required
fora complele unit. Single piping connection paints shall be provided for each service near grade level at the edge
of the|skids or equipment area. This includes fuel, air drairs or any other piping systems.

Struciural steet bolting materials between equipment furnished under these specifications.
Coupling guards for all exposed shafts and couplings.
Section VI - Technical Specification
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Leveling blocks, soleplates, thrust blocks, matching blocks, and shims.

Field office funishings, supplies, telephone service, and equipment for the manufacturer's technical service repre-
sentatives. Erection drawings, prints, information, instructions, and other data for use by the Owner's erection
contractor.

Detailed storage requirements and lubrication requirements (including frequencies) for use by the Owner's erection
contractor.

Turbine Maintenance Tools

— Guide pins (for removal or replacement of bearing caps, compressor casing and exhaust frame)
— Fuel nozzle wrenches

— Fuel nozzle test fixture

— Spark plug electrode tool

—- Clearance tools

— Fuel nozzle staking tool

— Combustion liner tool

— Bearing and coupling disassembly fixture

—— Turbine rotor lifting beam and guides (one for every four units)

Generator Maintenance Tools

— Rotor lifting slings

— Rotor removal equipment including shoes, pans, pulling devices
— Rofor jacking bolts

Erection Tools
— Trunnions far generator
— On loan basis o::ly
— Jacking bolts for generator
— Foundation/installation washer and shim packs

Erection tools shall remain the property of the Contractor and all shipping costs to and from the jobsite shall be at
the Contractor's expense.

1.1.4 WORK NCT INCLUDED UNDER THESE SPECIFICATIONS. The following items of work will be furnished by the
Owner:

Site preparation, grading and fencing.

Concrete embedded raceways.

Below grade grounding mat,

Receiving, unloading, storing, and field erection of all equipment,

Foundations, foundation bolts, bolt sieeves, and equipment bases.

Grouwling materials and the placing thereof.

Cables (power and control} between skids and base mounted equipment.

Lubricants and fuels for operation.

Solvents and cleaning materials.

Piping and associated insulation and lagging between equipment skids and base mounted equipment.
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seway between equipment skids and base mounted equipment.

3 of all equipment except asI specified herein.

sonnel for startup and tests!

'S SERVICES. The servicels called for in WORK iINCLUDED UNDER THESE SPECIFICATIONS shall
the following.

‘ngineering Data. Drawings! and other engineering data for the specified equipment and materials are essential
sequent construction of the entire project. Time is a basic consideration in completing each phase of the work
senerating Station Combustion Turbine can be in commercial operation on the specified date.

required to submit drawings and engineering data in accordance with the schedule and requirements specified
Wiance with the overall cons'tructjon and operating schedule.

illow a reasonable amount (Jf time for mailing, processing, and Engineer's review of drawings and data in his
and procurementlproduchon!shlppmg schedule.

s Field Services. The Contlracto: shall fumish the services of one or more manufacturer's ficld service
resident basis, to provide technical direction to the Owner's erection contractor for unioading from transport,
ing, installing, startup, and 'testing of the equipment furnished under these specifications.

Iso furnish the fisld services of direct representatives of the manufacturers of auxiliary equipment which may
1and adjustment to assure:proper operation. They shall inspect the equipment after its installation and make
or adjustments to assure pioper operation. They shall furnish written certification to the Owner that the
nspected and adjusted by them or under their supervision and that it is ready for service, all of which shall be
sration of the equipment.

chnical field representatives shali be present during the startup of the equipment and shall instruct the
1its proper operation. |

rence. The Contractor's design engineer shall attend a design conference at a fime and place selected by the
discuss matters relative tothe execution of this Contract. The Contractor's design engineer shall attend
erences as reguired by the Engineer or Owner thereafter to expedite the work.

anuals. Instruction manuals shall be furnished in accordance with the requirements staled in Subsection 1.3 of
nd as scheduled herein.

d Spare Parts. The Ccntractor shali provide the following recommended spare parts list and associated costs
yposal. The spare parts sha!i include those required for all on-base and off-base equipment furnished with the
The costs for all spare pans required as part of the Service Agreement shall be included in Service Agreement
sposal. The recommended spare parts lists shall be submitted in separate lists as follows:

; parts and materials requig‘ed through startup and testing.

: parts and materials that ere expected to require reptacement over the period of operation from startup 1o and
j the first combustion inspection.

: parts and materials that are expected to require replacement over the pesiod of operation from the combustion
n to and including the hot’gas path inspection.

2 parts and maierials that :lre expected to require replacement over the period of operation from the hot gas
section to and including th first major overhaul.

f
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The listing shall include the manufacturer of each part, a description of each part {including industry standard part number if
available), the assembly or equipment in which each part will be used, and recommended quantities to be stocked; shall classify the
relative criticality of parts based on the manufacturer's experience; and shall list the lead time required for manufacture and deliveryof
each part.

The Owner will retain the option of purchasing any cne or any combination of spare parts listed at the prices quoted untit 6 months
after the date of commerciai operation.

1.1.6 MILL AND FACTORY WITNESS TESTS. Supplementing the provisions of Subsection 2.1 concerning mill and factory witness
tests, the Contrastor shall notify the Engineer and Owner prior to the date of each mill or factory witness test as scheduled under
Schedule of Activities.

1.4.7 SCHEDULE. The time of completicn of the work is a basic consideration of the contract. This shall include the completion of
various activities in accordance with the milestone time periods and dates listed in addition to the timely delivery of the equipment
and materials.

The Schedule of Activities included at the end of this article stipulates the milestone time periods and dates for the work included in
this Contract. It is necessary that the Contractor perform the activities shown en cr before the dates indicated to avoid delay of the
entire project.

1.1.7.1 Activity Periods and Dates. The time periods and dates listed in the Schedule of Activities indicate the latest dates by which
the listed activities shall be completed. Data, drawings, and lists for ptanning, engineering, and decumentation may be submitted
earlier than the indicated dates at the Confractor's option.

Equipment and matenials shall be delivered within the time frame specified. The Owner will not be obligated to accept delivery or
make payment for equipment delivered prior to the earliest acceptable delivery date.

1.1.7.2 Engineering Schedule. The Contractor shall submit a schedule for engineering associated with the equipment being
provided. Such schedules shall be updated and submitied by the first of each month until compiation of the engineering effort,

1.1.7.3 Procurement/Production/Shipping Schedule. The Contractor shall submit a detaiigd procurement/ production/shipping
schedule for the equipment and materials not later than the date indicated; thereafter, the schedule shall be updated as directed by
the Engineer or Owner, but at least every 30 days.

1.1.7.4 Schedule of Activities.

Activity - Time of Submittal
Contractor to participate in 15 days after contract award

design conference

Contractor's Schedules: Preliminary with Technical Proposal, certified
Engineering Schedules 30 days after contract award
Procurement/Production/ Preliminary with Technical Proposal, certified
Shipping Schedules 30 days after contract award

Drawings to Engineer and Owner Drawing schedule according to Attachment 6

and Subsection 2.6.8, Logic Diagrams; Drawing submittal
process according to Subsection 1.3-8, DRAWINGS.

Motor Information Sheets (motors < 4160 volts) 26 weeks after DFI.:
Motor Information Sheets (4160 volt motors) 12 weeks after DFM
Cost breakdown information 30 days after contract award
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Cash flow prc'»jectjon
|

|

Review copy (*similar to") of Instruction Manual(s)

| .
Twelve copies of Instruction Manuals

Hazardous mlaterials documentation
and list of materials

Recommendelzd spare parts list to Owner

|
Notice of preshipment inspection

Notice of mill or factory witness tests
or performance tests

Cut sheets arlud O&M data on
specific components

Erection / Installaticn drawings

Activity
l

Delivery ‘
|

Contractlor to deliver equipment
to jobsitq

|
El'egin delivery of major
qquipment {not before unless
acceptable fo JEA)

Complete delivery of

all equipment and materials
necessary for installation
and operation of the Unit

Operation of Unit

E:sh'mated Date of Initial
Operation of Unit

E:\ate of Commercial
C’)peraﬁon of Unit

Unit 1

June 1, 1839

October 31, 1999

Unit 1

April 1, 2000

May 1, 2000

30 days after confract award

90 days prior to shipment of equipment

3 months after shipment of equipment

16 weeks after DFM

14 days after contract award
5 working days, as a
minimum, prior to shipment
10 working days prior to tests

3 months after shipment

2 copies to JEA office - C. Bond

November 1, 1998 January 1, 2000

April 1, 2000 June 1, 2000

Unit

[p]

Unit 3

November 15, 2000 November 15, 2000

December 15, 2000 December 15, 2000
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Unit 4
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December 1, 2001
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January 1, 2002




ATTACHMENT 1

TECHNICAL DATA SHEETS
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1.5.1 Perforrr!iance Dafa -
Combustion Turbine
Generators. I

Performance Data at Specified
Conditions (Riaference Table 2.1-1)

Parameter

Guaranteed oy expected
"Gross generalor output, kW

CTG auxiliary :power. kW

CTG heat conisumption. LHY, MBtu/h
Net CTG output, kw*

Net CTG heat|rate, LHV, Bu/kWh*
Fuel flow, bmih

Water injec:tioﬂ flow, Ibm/h

Turbine inlet temperature °F

Inlet airflow, Ib%’nfh

inlet air pressutre drop, in. H20

Compressor inlet temperature, °F

Exhaust pressm!:re drop, in. H20

Exhaust gas ﬂC;lW, lbm/h

NGCx emissionsiat 15 percent Oz, ppmvd*
{KGS: Kennedv Generating Station / BB: Brandy Branch)

General Flectric Company

(Bidder's Name)

Condition A
Guaranteed

173,200

608

1622.9

172,590

8400

78,746

0

Proprigtary

3423 660

3.04

59

55

3542 x 103

15 (KGS) /9 (EB)

NOx emissionslat 15 percent Oz, lbm/h*
CO emissions {mevd*

CO emissions I:bm/h*

UHC emissions, ppmvw*

UHC emissionsl, lbm/h*

VoC emissions; . ppmvw*

VOC emissions, lbm/h*

99 (KGS) / 60 (BB)

15

48

7

14

14

28
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Condition B

Guaranteed

182,000

1542

1821.8

180,460
10,100

98210

118,700

Proprietary
3423600
3.04

59

55
3683x10¢
42

318

20

B85

3.5

7.5




General Electric Company

(Bidder's Name)
TSP, Ibm/M*{non-condensables only) 9 17
PM10, Ibm/h*{non-condensables only) 9 17
TSP, Ibm/h*(excluding Hz804, Including other condensables) 19 46
PM10, Ibm/h*{ excluding H250¢, Including other condensables) 19 46
Opacity, percent* ] 20
S0Oq, ppmvw, Ibm/h* 0.0 a3

H2S0s, Ibm/h*

Note: The basis for each load condition is specified in the Technical Requirements, Subsection 2.1, Performance Criteria. Items
marked with an asterisk (*) shail be guaranteed for all load conditions designated "Guaranteed,” in accordance with Subsection 2.1,

Auxiliary Power Requirements

Inctuded in Net Total Connected
Qutput, kW Power, kW

Turbine cooling air compressor 12 112
Control aif compressor e ——
Space heaters 20 a0
Lube oil pumps (ac) 73 150
Lube ot pumps(dc) e 15
Lube oil cooler fans 120 120
Cooling water pumps 112 225
Generator cooling system —— S
Rotor turning motor J— 6
Hz seal oil pump 8 8
Power oil pump 15 30
Vaporextragr ~ cmmmemmeeee | rmmmommmo
Mist eliminator 8 12
Control system 50 50
Air conditioners 50 100
Ventilation fans/blowers 40 70
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Other (ac) AAcomp

Other {ac) _Dnt. Fuel Htr
|
Other {ac) Fuel Feed Pump

Other __Licuid Fuel Pump
Othersz) Water Injection Pump

Total at contin;uous baseload

Total standby;(turning gear
operation) p0\.|ver

Note: Auxiliar!y power data shall

be for steady-state operation at the
| .

guaranteed load condition.

Starfuz and Shutdown Performance

Estimated Guararteed-normal cycle starting
time from co[d] standby to synchronization
and continuous baseload, min

Estimated Gué;an&eed—fast cycle starting
time from cold standby to

synchronization and continuous

baseload, min,

Estimated Gujﬁaﬂteed—rate of load change,
kW% fmin
Total gross gzneration per start
Normal start, kWh
Fast E:ataz‘[, kWh
Total auxiliaryi power required per start
Normfal start, kWh
Fast sliart, kWh

Peak auxiliary power required per
start, kW

Fuel consumed per start (LHV)
Normiaz start, Btu

Fast sf;tart, Btu

General Electric Company

(Bidder's Name)

373 746
225

38 78

300 300

223 223

608 gas 1542 dist

736

Later13 minutes / 25 minutes

Laer13 minutes £ 17 minutes

Later 8.33%/min {normal) / 25%/min (fast)

Later

Later

Later

Later

Later

Later

Later

Section VI - Technical Specification
02/26/99
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General Electric Company

(Bidder's Name)
Noise Emissions Turbine Generator
Guaranteed average near field noise levels at 3 feet from the
combustion turbine generator and any associated auxiliary
equipment, operating at full load, dBA to a reference of
20 micropascals 85
Guaranteed far field noise levels at
400 feet from the combustion dBA dBC
turbine enclosure boundary,
operating at full load 65 75
Reference band levels
Reference Only
Octave band center frequency, Octave band fevels
hertz Not guaranteed. For reference only.
31 76
B3 72
125 .68
250 83
500 80
1,000 58
2,000 58
4,000 54
8,000 20
Operational Performance
Maintenance intervals
Combustion inspection 8000
Hot gas path 24,000
Major overhaul 48 000

Section VI - Technical Specification
02/26/99
Attachment 1-5



Expected degf'adation data

Nonre;coverable degradation
in basleload output, percent

Nonre:coverable degradation in
baselc|>ad heat rate, percent
Miscellaneous
|
Bidder's definition of baseload
E.dder's definition of peak load

Is a factory fired operation test
cormpleted for the unit proposed (Yes or No)

If yes, provide details

1.5.2 General Data - Combustion Turbine.

Manufacturer ’
Location assembled
Combustion tu{bine medel number
Gas delivery cc!:nditions
MinimL:tm requiced, psig, °F

Maximum allowed, psig, °F

General Design Information
|
Overspeed tripl
Electronic, rpm

Mechanical bolt, rppm

General Electric Company

(Bidder's Name)

Fired Hours of Operation

1,000 4.000 8.000 16,000 24 000
See Curve In Proposal
See Curve In Proposal

Unit Operating at Nominal Firing Temp

Not Applicable For This Eguipment

Yes

See Proposal

GE

Greenville, SC

PG 7241 FA

400

475

3960

N/A

Section Vi - Technical Specification
02/26/99
Attachment 1-6




Department of
Environmental Protection

Twin Towers Office Building
Jeb Bush 2600 Blair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary

July 21, 1999

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. N, Bert Gianazza, P.E.
Jacksonville Electric Authority
21 West Church Street
Jacksonville, FL 32202-3139

Re: Second Request for Additional Information
DEP File No. 0310485-001-AC (PSD-FL-267)
Brandy Branch Facility - Three 170 MW Combustion Turbines

Dear Mr. Gianazza:

On June 22, 1999 the Department received your response to our letter of May 26 requesting additional
information on the subject application. In order to continue processing your application, the Department will
need the additional information below. Should vour response to any of the below items require new
calculations, please submit the new calculations, assumptions, reference material and appropriate revised
pages of the application form.

1. JEA’s response to tite request for “specific information on what costs are required in order to obtain a
guarantee of 9 ppm” indicated that a guarantee of 9 ppm had been obtained. However, "JEA understands
that this guarantee is valid only for the new and clean test performed after installation of the unit™ and a
GE letter dated December 8. 1998 was attached, noting that an improved guarantee of 9 ppm was
available. The referenced letter did not incorporate details about the 9 ppm guarantee, only that one was
available, The Depariment requests more explicit information about the 9 ppm guarantee, specifically
including JEA’s request for the guarantee and GE’s response to the request. Additionally. please provide
iformation relative to the cost of securing that guarantee.

[ £

in previous discussions, JEA has indicated that the Brandy Branch faciiity would be “replacing” clder
generating units with higher emissions. The South Side plant has been mentionad in those discussions.
Please provide the Department with data reflecting the most recent 2 years worth of fuel consumed at that
facility. The data should alsc include average annual pollutant emissions and hours of operation by fuel -
type for each generating unit. Additionally, piease provide JEA’s specific plans for the South Side facility
in the event that the Brandy Branch facility is approved.

The Department has remairing questions conceming the request to “re-examine the use of fuel oil as a
back-up fuel” and the corresponding effects on the Class I Significant Impact Levels for SO,.

L

a) Please provide cost information for procuring oil with a sulfur specification less than 0.05% for
this project and estimate its impact on the Class [ Significant Impact Levels for SO,.

b} As per previous correspondence with the Department, please rerun the Class | increment analysis
including the Putnam County sources and all (eleven) Okefenokee receptors.

“Protect, Conserve and Mangge Fioride’s Environmen: and Natira! Resources”

Printed on recycled paper.




l
Mr. N. Bert Gianazza, P.E. DEP Fite No. 0310485-001-AC (PSD-FL-267)
Page 2 of 2

c)| Please review and comment on the necessity of the Brandy Branch facility to be permitted to
| combust oil at the maximum hourly throughput for 24 hours each day on all three CT’s (up to the
requested limit of 800 hours per vear).

We ha‘:#e received written comments from the Air Quality Branch of the Fish and Wildlife Service and are
enclosing them, as they comprise a part of this completeness review.

Rule 62-4.050(3), F.A.C. requires that all applications for a Department permit must be certified by a
professional.l engineer registered in the State of Florida. This requirement also applies to responses to
Department requests for additional information of an engineering nature. Please note that per Rule 62-
4.055(1): [The applicant shall have ninety days afier the Department mails a timely request for additional
information to subniit that information to the Department.......... Failure of an applicant to provide the timely
requested i{rformation by the applicable date shall result in denial of the application.”

If you have any questions, please call Michael P. Halpin, P.E. at §50/921-9530. Matters regarding review
of the modeling should be directed to Chris Carlson (meteorologist) at 850/921-9537.
|

Sincerely,
7

ﬁﬂ/ - 2y

A.A. Linero, P.E. Administrator
New Source Review Section

- AAL/mph

ce: Gregg Vl\’orley, EPA
Mr. Johh Bunyak, NPS
James L!. Manning, P.E. RESD
Chris Kints, DEP-NED
Anthon)l.’ L. Compaan, P.E., Black & Veatch




Is your RETURN ADDRESS completed on the reverse side?

Z 333 k18 113

US Postal Service

Receipt for Certified Mail

No insurance Coverage Provided.
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Technical Review of Additional Information
for Jacksonville Electric Authority’s Brandy Branch Generating Station
Baldwin, Florida
by
Air Quality Branch, Fish and Wildlife Service — Denver
July 20, 1999

Jacksonville Electric Authority (JEA) is proposing to install three 170 MW simple cycle
combustion turbines at their Brandy Branch Facility. The turbines will fire natural gas as the
primary fuel, with low sulfur (less than 0.05 %) fuel oil as a back-up fuel. The Brandy Branch
Facility is located 34 km southeast of Okefenokee Wilderness and 127 km southwest of Wolf
Island Wilderness, both Class I air quality areas administered by the U.S. Fish and Wildlife
Service (FWS). The project will result in PSD-significant increases in emissions of nitrogen
oxides (NOy), sulfur dioxide (SO,), particulate matter (PM), fine particulate matter less than 10
microns in diameter (PM-10), carbon monoxide (CO), and sulfuric acid mist (SAM). Proposed
emissions (in tons per year — TPY) are summarized below.

POLLUTANT EMISSIONS INCREASE (TPY)
NOy 858
S0, 124
PM-10 75
CO 366
SAM 152

Air Quality Related Values (AQRY) Analysis

JEA performed a regional haze analysis for Wolf Island, concluding that the project would not
contribute significantly to visibility impairmentin the area. In December 1998, we advised JEA
that they should also evaluate regional haze impacts in Okefenokee. Regional haze analyses are
required of sources greater than 50 km from a receptor in a Class I area. Although the project
was only 34 km from the nearest boundary of the Class I area, the project was more than 50 km
from some receptors in the Class I area. (Okefenokee is approximately 55 km from south to
north.)

An ISC analysis by JEA indicated that the project had the potential to significantly contribute to
regional haze at Okefenokee. We advised the applicant that they had several options, including
reducing production, accepting lower emissions limits, or performing a refined modeling
analysis (CALPUFF-Lite or CALPUFF). In any case, they needed to demonstrate that the
project’s emissions would not significantly contribute to visibility impairmentin the Class I area.

The applicant chose to do an analysis with CALPUFF-Lite (a screening version of CALPUFF)
and submitted the results June 24, 1999, Although this model predicted impacts lower than
impacts predicted with ISC, they were still significant. The change in visibility (light extinction)
while burning gas was predicted to be 5.6%. The change in visibility (light extinction) while




burning fuel oil was predicted to be 27.2%. FWS considers a change of greater than 5% to be
51gn1ﬁcant and a potential adverse impact to the Class I area. At tlis time we reiterated JEA’s
options (%ee above). JEA stated its intention of doing a CALPUFF analysis, a refined version of
CALPUFl'F-Lite.

On July 1:9, 1999, in a phone conversation with JEA, we learned that they had not yet started the
CALPUEF analysis. However, JEA requested that the Florida Department of Environmental
Protection issue an intent to permit the project on August 15. We advised JEA that, if they do
not dem&nstrate by that time that the project’s emissions would not significantly contribute to
regional haze we would object to the project. JEA agreed to start the CALPUFF analysis
1mmedlately In addition, JEA agreed to accept as a permit condition the shut-down of their
Southside Generating Station, 15 km south of Brandy Branch. JEA believes that the Southside
shut- dOWil would result in an emissions decrease that would more than offset new emission
impacts from Brandy Branch. We stated our support of the shut-down, as it would result in a
high- emlttmg facility being replaced by a more efficient and lower-emitting facility. We noted
that such|offsets should result in a net benefit to air quality at the Class I area, and that this
should be|demonstrated by modeling.

In summary, JEA needs to demonstrate to us that the proposed Brandy Branch project will not
cause addltlonal visibility impairment at Okefenokee Wilderness. JEA has a variety of options
for domg this, including choosing not to proceed with the project, reducing the project’s
emissions, offsetting the project’s emissions with the shut-down of Southside Station, and
conductin'g a more refined modeling analysis. If refined modeling still predicts a significant
contribution to visibility impairment from the project, FWS will consider the magnitude,
duration, z:md frequency of impacts, and other factors in making an adverse impact determination.

Contact: Ellen Porter, Air Quality Branch (303) 969-2617.




Florida
Department of
Environmental Protection

Twin Towers Office Building
Jeb Bush 2600 Blair Stone Road David Struhs
Govemor Tallahassee. Florida 32399-2400 Secretary
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TNCREMENT

FacE
2o f 2

Stack Parameters Emission
APIS ' ISCST3 Height Diameter Temper.  Velocity Rate
Number Facility Units 1D Name (in) (m) (K3 {nvs) {g/s) (EXP/CON)
- 31JAX540025 Seminole Power Plant _

Units 1and 2 SEMELECT 205.7 10.97 326.5 7.99 2168.80 CON
3 AX540014 Florida Power & Light - Putnam

4x70Mw CT/HRSG + DB FPLPUTNM 223 315 437 4 58.60 351.69 CON*
31JAXSI0016 Florida Power & Light - Palatka

Unit 2 FPLPALAT 457 396 408.1 9.50 -257.03 EXP



TSCSR INpur FILE Pree |of- 2o

SO STARTING ~
** Source Location Cards: G -F Eorvfl -
= SRCID SRCTYP XS YS ZS

SOLOCATION TRS POINT 434000.  3283400. 0
SOLOCATION RB4 POINT 434000. 3283400, ¢
SOLOCATION SDT4 POINT 434000. 3283400. 0
SOLOCATION LK4 POINT 434000. 3283400. 0
SO LOCATION PB4 POINT 434000. 3283400. 0
SOLOCATION PB5 POINT 434000. 3283400, 0
SOLOCATION CB4 POINT 434000. 3283400. 0
SOLOCATION PB6 POINT 434000. 3283400, 0

** G-P 1974 BASELINE

SO LOCATION RBIB POINT 434000. 3283400.

SOLOCATION RB2B POINT 434000. 3283400,

SO LOCATION RB3B POINT 434000, 3283400,

SOLOCATION RB4B POINT 434000. 3283400.

SO LOCATION SDTIB POINT 434000. 3283400.
SO LOCATION SDT2B POINT 434000,  3283400.
SO LOCATION SDT3B POINT 434000. 3283400.
SO LOCATION SDT4B POINT 434000. 3283400.
SO LOCATION LKI1B POINT 434000. 3283400.

SO LOCATION LK2B POINT 434000.  3283400.

SO LOCATION LK3B POINT 434000. 3283400.

SOLOCATION LK4B POINT 434000. 3283400.
SOLOCATION PB4B POINT 434000. 3283400

SO LOCATION PB5B POINT 434000. 3283400

SOLOCATION CB4B POINT 434000. 3283400.

OOOoocobbbboooo

** PUTNAM CO. SOURCES

SO LOCATION SEMELECT POINT 438800 3289200 0
SO LOCATION FPLPUTNM POINT  443300. 3277600. .0
SO LOCATION FPLPALAT POINT  442800. 3277600. 0

** Source Parameter Cards:
** POINT: SRCID QS HS TS Vs DS

SO SRCPARAM TRS 7560 762 5332 3203 094
S0 SRCPARAM RB4  13.85 70.1 4776 1942 3.66
SO SRCPARAM SDT4 100 628 3443 6.40 152
SO SRCPARAM LK4 1.37 399 3387  18.53 1.35

SO SRCPARAM PB4 4523 610 4748 2182 122
SO SRCPARAM ™ PB5S  197.13 707 5026 1847 274
SO SRCPARAM (B4 14503 722 4998 2138 244
8O SRCPARAM PB6 1.40 183 6220 1743 1383

** (G-P 1974 BASELINE

SO SRCPARAM RBIB -6.21 762 3600 880 3.66
SO SRCPARAM RB2B  -8.88 76.2 3720 880 3.60
S0 SRCPARAM RB3B -8.58 405 3720 728 341
SO SRCPARAM RB4B -34.97 70.1 4740 1686 3.66
SO SRCPARAM SDTIB -0.13 305 3660 753 0.76




TSCST3 ENPOT FILE

SO SRCPARAM SDT2B  -0.18
S0 SRCPARAM SDT3B -0.18
SO SRCPARAM SDT4B  -0.71
S50 SRCPARAM 1KIB 024

SO SRCPARAM LK2B 0.24

SO SRCPARAM LK3B 048

S0 SRCPARAM LK4B  -1.40

50 SRCPARAM PB4B 4522

SO SRCPARAM PB5B -161.15
SO SRCPARAM CB4B -12128
** PUTNAM CO SOURCES

SO SRCPARAM SEMELECT 2168.8
** 2 OF FPL PUTNAM'S 4 CTS CONSUME PSD INCREMENT
SO SRCPARAM FPLPUTNM 175.85
SO SRCPARAM FPLPALAT -257.03

305
332
62.8
15.2
15.9
15.9
454
372
72.9
729

375.0
369.0
346.0
401.0
3410
3420
351.0
477.0
520.0
477.0

9.51
3.57
8.26
5.24
10.67
8.47
i6.46
14.54
15.97
10.52

2057 3265 799

22.3 4374 58.60
457 408.1

9.50

0.91
0.76
1.52
1.28
1.71
1.71
1.31
1.22
274
3.05

10.97

3.15
3.9




Table 2-2. Maximum Baseline Emissions Used in the Modeling Analysis for Georgia-Pacific, Palatka

PSD CLASS | (NCREMENT

P £ lof 2.

Emission Unit Unit
D

No. 1 Recovery Boiler RB!
No. 2 Recovery Boiler RB2
No. 3 Recovery Boiler RB3
No. 4 Recovery Boiler RB4
No. 1 Smelt Dissolving Tank SDT1
No. Z Smelt Dissalving Tank 5DT2
No. 3 Smelt Dissolving Tank 5DT3
No. 4 Smelt Dissolving Tank SDT4
No. 1 Lime Kiln LK1

; " No. 2 Lime Kiln LK2
No. 3 Lirmne Kiln LK3
No. 4 Lime Kiln LK4
No. 4 Power Boiler PB4
No. 5 Power Boiler PB5
No. 4 Combination Boiler CB4

TOTALS

Table 2-1. Maximum Future Emissions Used in the Modeling Analysis for Georgia-Pacific, Palatka

50,
{1974)

[ Short-Term Emissions

(Ivhr) @)
493 6.21
705 8.88
68.1 858

2775 34.97

1.0 0.13
14 0.18

14 0.18 -
56 0.71
19 0.24
19 0.24
38 0.48
11.1 1.40
3589 4522
1,279.0 161.15
962.5 12128
3,093.9 389.83

Emission Unit Unit

1D

New Bleach-Plant BLCH
TRS Incinerator TRS
No. 4 Recovery Boiler RB4

No. 4 Smelt Dissolving Tank SDT4
No. 4 Lime Kiln LK4
No. 4 Power Boiler PB4
No. 5 Power Boiler PBS
3 No. 6 Power Botler PB6
CB4

'.: * No. 4 Combination Boiler
: TOTALS

S0,
(Ib/hr) (gs
600.0 75.60
[09.9 13.85

7.9 1.00
109 1.37
359.0 4523
1,564.5 197.13
11 1.40
1.151.0 145.03
38143 480.6




Table 1

ISCST3 Model Predicted Maximum Concentrations of SO, for the
24-Hour Period and Applicable Loads at Okefenokee

ISCST3 Maximum

Operating Averaging Predicted Class |

Scenario Period Load Year Conc. (ng/m”) | SIL

One Turbine 24-Hour 100 1984 0.14 0.20
75 0.12 0.20
50 0.11 0.20
100 1985 0.09 0.20
75 0.08 0.20
50 0.07 0.20
100 1986 0.11 020
75 0.10 020
50 0.09 0.20
100 1987 0.12 0.20
75 0.11 0.20
50 0.09 0.20
100 1988 0.11 0.20
75 0.12 0.20
50 0.11 0.20

Two Turbines 100 1984 0.28 0.20
75 0.25 0.20
50 0.21 0.20
100 1985 0.18 0.20
75 0.16 0.20
50 0.14 0.20
100 1986 0.22 0.20
75 0.21 0.20
50 0.18 0.20
100 1987 0.24 0.20
75 0.21 0.20
50 0.18 0.20
100 1988 0.22 0.20
75 0.24 020
50 0.22 0.20

Three Turbines 100 1984 0.42 0.20
75 0.38 0.20
50 0.32 0.20
100 1985 0.28 0.20
75 0.24 0.20
50 0.21 0.20
100 1986 0.33 0.20
75 0.31 0.20
50 0.28 0.20
100 1987 0.36 0.20
75 0.32 0.20
50 0.27 0.20
100 1988 0.34 0.20
75 0.36 0.20
50 0.32 0.20

NOTE: Maximum Predicted Concentrations represent high first high impacts.




Table 2

ISCST3 Model Predicted Maximum Concentrations of SO, for the
24-Hour Period and Applicable Loads at Wolf Island

ISCST3 Maximum

Operating Averaging Predicted Class |

Scenario Period Load Year Conc. (ug/m’) | SIL

One Turbine 24-Hour 100 1984 0.07 0.20
75 0.07 0.20
50 0.06 0.20
100 1985 0.04 0.20
75 0.04 0.20
50 0.03 0.20
100 1986 0.04 0.20
75 0.03 0.20
50 0.03 0.20
100 1987 0.04 0.20
75 0.04 0.20
50 0.04 0.20
100 1988 0.04 0.20
75 0.03 0.20
50 0.03 0.20

Two Turbines 100 1984 0.15 0.20
75 0.13 0.20
50 0.11 0.20
100 1985 0.09 0.20
75 0.08 0.20
50 0.06 0.20
100 1986 0.07 0.20
75 0.06 0.20
50 0.06 0.20
100 1987 0.08 0.20
75 0.07 0.20
50 0.08 0.20
100 1988 0.08 0.20
75 0.07 0.20
50 0.06 0.20

Three Turbines 100 1984 0.22 0.20
75 0.20 0.20
50 0.17 0.20
100 1985 0.13 0.20
75 0.11 0.20
50 0.09 0.20
100 1986 0.11 0.20
75 0.10 0.20
50 0.08 0.20
100 1987 0.12 0.20
75 0.11 0.20
50 0.12 0.20
100 1988 0.12 0.20
75 0.10 0.20
50 0.08 0.20

NOTE: Maximum Predicted Concentrations represent high first high impacts.




INTEROFFICE MEMORANDUM

Sensitivity: CCMPANY CONFIDENTIAL Date: 23-Jun-199%% 11:06am
From: Mike Halpin TAL
HATPIN M
Dept: Air Resources Management

Tel No: 850/488-0114

To: Alvaro Linero TAL { LINERO_A )
CC: Teresa Heron TAL ( HERON_T }

Subject: Re: Bert's memo on JEA Brandy Branch

Al -
Concerning Bert's memo below, I would make 3 points:

1) Bert states that GE will only guarantee 9 ppm after the initial test if
they (GE) operate the units (which he says is not possible in JEA's case), and
therefore JEA could not get a number for guaranteeing the 9 ppm into the
future. CT maintenance and operation isn't a secret. It stands to. reason that
if GE CAN make a 9 ppm guarantee {if GE does the operation and maintenance),
yet JEA CANNOT make that guarantee (if JEA does it), that either JEA does not
have some measure of competency that GE does, or that JEA does not believe that
GE can really do it. I find both possibilities to be poor enough to require a
9 ppm limit and let JEA figure it out; if they are unable to make it, they'll
have to get GE in. I additionally do not find JEA's rationale for it being
"impossible" to get GE to do their maintenance and operation as adequate reason
to give JEA a higher NOx limit than other utilities. I think that what Bert is
really saying is that he doesn't think that is a permit condition which he can
take back to his superiors. I would want to understand JEA's rationale much
better and would insist that JEA provide us with the "GE-9ppm" price (be it
possible or not for JEA to consider) before I relinquished on that point.

2) Bert says that "In speaking with Mike, he is not comfortable giving us a
complete on our application without completing the haze and visibility
modeling." This is true. However, I would be willing to call it complete
[pending our review of their recent responses, and with the caveat mentioned in
1) above] with Bert's understanding that the intent (tc issue or deny) would
not be issued until a satisfactory haze analysis is completed. Since time
clocks get in our way, I'd rather not do this.

3) I can probably go with you to JEA one day next week, but prefer to wait
until the following week.

I've left the previous e-mails below.

Mike




Bert's e-mail

Since GE will only guarantee the 9 ppm after the initial test if they
operate the units (which is not possible in our case}, we could not get a
number for guaranteeing the 9 ppm in the future. The cost of obtaining the
initial 9 ppm guarantee in lieu of the originally specified 15 ppm was
$300,000 per unit ($900,000 total).

Our response to your RAI should be in your office for your consideration.
I'd like to try to set up a meeting in the next week or two with system
planning, engineering and ya'll (that's the southern plural of "you") to
discuss the NOx limits, hours on oil, schedule, modeling, and whatever else.
What is your availability next week, and would you be amenable to coming
here?

Qur construction gchedule calls for start of construction on 10/1. In
speaking with Mike, he is not comfortable giving us a complete on our
application without completing the haze and visibility modeling. If we have
to do CALPUF modeling, that could take 4-6 weeks, and would cause a serious
schedule problem if we have to wait for the 90 day clock after that. We
should have the CALPUF lite results today or tomorrow, and we will forward
that info to Ellen Porter for review, per conversation with her. If we do
have to do the CALPUF modeling, Ellen said she would not object to our
application being deemed complete and doing the modeling concurrently with
the application processing (we may need to put scemething in writing to that
effect), but you would have to make that call. The other option would be to
stand ready to issue the permit immediately after the modeling is finished
and cut the 90 day clock short by about 4-6 weeks, if that is a viable
approach.

I will keep you informed of developments. If you want to talk, just use my
beeper number (904-818-6247).

I understand your and Ellen's position with regard to having to adequately
address all the issues related to this project, and appreciate everything
you're doing to try keep our schedule from slipping. I just hope we can
find a way to do everything we need to do and still have a permit by 10/1.

Talk to you soon. Tx, Bert

From: Alvaro Linero TAL

850/921-9532 [SMTP:Alvaro.Linero@dep.state.fl.us]
Sent: Wednesday, June 23, 19259 1:26 AM
To: gilannb@jea.com
Cc: Mike Halpin TAL
Subject: JEA Brandy Branch
Sensitivity: Confidential



Hey Bert. I checked my phone messages and got your call. I forgot

to update

the message to show that I'm out. I'm at AWMA. I tried to track
down Mark

Barreta so we could meet with the Park service rep that was out
here, but Mark

left before I could collar him.

If the project is "permittable™ I'm sure that it will get an Intent
before the
permit becomes the critical path.

I already wrote up TEC at Polk Power Station but it has not yet been
issued for

similar reasons. However, the production of the package is not a
problem.

Quite often the write-up takes a while. This one won't since we
have good

templates based on the JEA Kennedy write-up, the TEC project, and
the Oleander

draft.

Remember we were going to get a few details on the cost of the
"continuing
guarantee?" Any chances we could see that stuff?

I suggested to Mike that we meet with you soon one way or the other.

Thanks. Al Linero.




INTEROFFICE MEMORANDUM

Sensitivity: COMPANY CONFIDENTIAL Date: 23-Jun-1999 10:2S%am
From: Gianazza, N. Bert
GianNB@jea.com

Dept:

Tel No:
Te: 'Alvarc Linero TAL 850/921-9532" ( Alvarc.Linero@dep.state.fl.us)
cce: 'Mike Halpin' { Halpin Madep.state.fl.us)
CC: 'Bareta, Mark J.°' ( BaretaMJ@bv.com )}

Subject: Re: JEA Brandy Branch

Since GE will only guarantee the 9 ppm after the initial test if they
operate the units (which is not possible in our case), we could not get a
number for guaranteeing the 9 ppm in the future. The cost of obtaining the
initial 9 ppm guarantee in lieu of the originally specified 15 ppm was
$300,000 per unit ($900,000 total).

Our response to your RAI should be in your office for your consideration.
I'd 1like to try to set up a meeting in the next week or two with system
planning, engineering and ya'll (that's the southern plural of "you") to
discuss the NOx limits, hours on oil, schedule, modeling, and whatever else.
What is your availability next week, and would you be amenabkle to coming
here?

Our construction schedule calls for start of censtruction on 10/1. In
speaking with Mike, he is not comfortable giving us a complete on our
application without completing the haze and visibility modeling. If we have
to do CALPUF modeling, that could take 4-6 weeks, and would cause a serious
schedule problem if we have to wait for the 90 day clock after that. We
should have the CALPUF lite results tcday or tomorrow, and we will forward
that info to Ellen Porter for review, per conversation with her. If we do
have to do the CALPUF modeling, Ellen said she would not object to our
application being deemed complete and doing the modeling concurrently with
the application processing (we may need to put something in writing to that
effect), but you would have to make that call. The other option would be to
stand ready to issue the permit immediately after the modeling is finished
and cut the 90 day clock short by about 4-6 weeks, if that is a viable
approach.

I will keep you informed of developments. If you want to talk, just use my
beeper number (904-818-6247).

I understand your and Ellen's position with regard to having to adequately
address all the issues related to this project, and appreciate everything
you're doing to try keep our schedule from slipping. I just hope we can
find a way to do everything we need to do and still have a permit by 10/1.



Talk to you soon. Tx, Bert

From: Alvaro Linero TAL

850/921-9532 [SMTP:Alvaro.Linero@dep.state.fl.us]
Sent: Wednesday, June 23, 1999 1:26 AM
To: giannb@jea.com
Cc: Mike Halpin TAL
Subject: JEA Brandy Branch
Sensitivity: Confidential

Hey Bert. I checked my phone messages and got your call. I forgot

to update
the message to show that I'm ocut. I'm at AWMA. I tried to track

down Mark
Barreta so we could meet with the Park service rep that was out

here, but Mark
left before I could ceollar him.

If the project is "permittable" I'm sure that it will get an Intent

before the
permit becomes the critical path.

I already wrote up TEC at Polk Power Station but it has not yet been

issued for
gimilar reasons. However, the production of the package is not a

problem.
Quite often the write-up takes a while. This one won't since we

have gocd
templates based on the JEA Kennedy write-up, the TEC project, and

the Oleander
draft.

Remember we were going to get a few details on the cost of the
"continuing

guarantee?" Any chances we could see that stuff?

I suggested to Mike that we meet with you soon one way or the other.

Thanks. Al Linero.



INTEROFFICE MEMORANDUM

Date: 23-Jun-193%9 09:01lam

From: Mike Halpin TAL
HALPIN M

Dept: Air Resources Management

TelNo: 850/488-0114

To: . Alvarc Linero TAL { LINERO A )
CC: Teresa Heron  TAL { HERON T )

Subject: Re: JEA Brandy Branch

Al -

We received JEA's gufficiency responge yesterday, and I am reviewing it.
Although they did not provide anything representing "the cost of continuing
guarantee", we did not clearly request that in writing; our request stated
"Please provide specific information on what coests are required in corder to
obtain a guarantee of 9 ppm as was provided for in that [Oleander]
application." JEA did state that they estimated the cost tc be $900,000 and
that they have obtained that guarantee, HOWEVER they indicate that this is a
new and clean guarantee only. They did not provide documentation from GE.

Al - I know that you want to get this thing out quickly, but 1f it was my
call I would require JEA to meet 9 ppm on a continuous basgis {(as we did with
Oleander) and give them 1000 hours of c©il. I believe that we could structure
the gas portion cf their permit like Oleander's (i.e. - an annual stack test at
9 ppm and a 24 hour block average on a lb/hr basis) as well as the oil portion
of their permit (an annual o0il throughput l1imit with a 12 month rolling average
compliance method). If JEA didn't like it, they could prcotest. If you wish to
pursue this, let me know, as I believe you said that you were planning to take
this permit over? If you wish to pursue this approach, let me take a crack at
drafting the permit and we'll take it with us when we go tc meet with Bert.

Let me know. Oh - We also have not received their regional haze analysis
yvet.

Mike



21 West Church Street

Jacksonville, Flonda 32202-3139 JUN 2 2 1599

BUREAU oF
AIR REGULATION

June 21, 1999

A A. Linero, P.E. Administrator

New Source Review Section

Florida Department of Environmental Protection

Twin Towers Office Building f )

2600 Blair Stone Road p N _(— - Q
Tallahassee, Florida 32399-2400 SD r ZQ7

Dear Mr.Linero: : Q?)] Dq(@CD/’ DO {" p'—c/

In response to your letter of May 26, 1999 requesting additional information
on the Jacksonville Electric Authority's Brandy Branch Facility air
construction permit application for three 170 MW simple cycle combustion
turbines, we are providing the following information.

1. Request. As indicated in the application, a recent BACT determination
of General Electric simple cycle CTs for the Oleander Project resulted in
NOx emissions of 9 ppm. Please provide specific information on what
costs are required in order to obtain a guarantee of 9 ppm as was
provided for in that apptication.

Response: The additional cost to obtain a 9 ppm guarantee for the
Brandy Branch CTs was estimated at approximately $900,000. JEA has
recently obtained this guarantee for these CTs. Please note that JEA
understands that this guarantee is valid only for the "new and clean" test
performed immediately after installation of the unit (see letter from GE
dated December 8, 1998, attached). Long-term emissions are not
guaranteed by GE. A copy of the Technical Data Sheets showing the
original 15 ppm NQOx emission rate and the revised 9 ppm NOx emission
rate is provided as an attachment to this response.

2. Request: If costs were incurred to obtain a guarantee of 12 ppm from a
higher level (e.g. 15 ppm), please provide that information.

Response: A guarahtee of 12 ppm has not been provided by GE. As
mentioned in the response to question 1 above, the current guarantee by
GE is for no more than 9 ppm of NOx emissions during the "new and



Mr. Linero. FDEP
June 21, 1999
Page 2

clean" test only. The 12 ppm value proposed by JEA is believed to
represent BACT for these CTs based on actual performance data
available from the Fort St. Vrain station, where a GE Frame 7FA with
DLN 2.6 combustors is currently operating. Based on actual CEM data
from this facility, JEA believes this level of NOx emissions is achievable
on a long-term basis.

Simple-cycle CTs such as these are typically used to provide electricity
to the grid in response to varying (peaking) electrical load demand.
These CTs are generally cycled from a cold (off) condition to a low load
or a base load condition several times a day. They may also cycle from
low load to base load during an operating day in response to the demand
placed on the grid. Because combustion and bumer conditions
experience more variation in operating conditions, they experience a
greater variation in resulting NOx emissions compared to base-load
units.  In simple-cycle (peaking) service, the number of "starts"
determines the frequency of maintenance inspections, especially of the
combustion section, rather than overall operating hours as with a base-
load unit. This reflects the stress that multiple starts has on the
combustion section and affects combustor performance, resulting in
slightly increased NOx emissions.

CEMs data recently submitted to the FDEP in support of JEA's Kennedy
Generating Station air construction permit for a similar CT indicates that
NOyx emissions were greater than 9 ppm approximately 27 % of the time.
A closer examination of the data reveals that while the CT can typically
provide NOx emissions less than 9 ppm, occasional hourly NO
emisstons can exceed that value. JEA believes a BACT of 12 ppm of
NOx emissions provides a minimal margin to ensure long-term
compliance with this limitation.

3. Request: Please explain why the "inlet bleed" data sheets show NOx
emissions on gas at 15 ppmvd.

Response: These are the original data sheets for the project’s proposed
CTs. As mentioned above, GE has recently provided a 9 ppm guarantee
for the "new and clean” test. This is for NOx emissions only, and
represents the only change from the criginal data. NOx emissions were
ratioed from the 15 ppm value to a 12 ppm value for the purpose of this
permit application.

4. Request. Please provide the rationale for the 15 ppmvd at 15 % O, limit
proposed for CO as BACT for natural gas firing. The combustors
typically achieve 12 ppm of CO.



Mr. Linero, FDEP
June 21, 1999
Page 3

Response; BACT for the proposed CTs is good combustion control and
the advanced combustor design. The 15 ppmvd of CO emission rate
was provided by GE, and is the currently guaranteed value. While short-
term, intermittent emissions of CO may be ("typically”) less than 15 ppm,
because of the type of firing-duty the combustor is expected to see
during the proposed operation of the facility (simple-cycle peaking
operation), JEA believes the guaranteed CO emission rate of 15 ppmvd
appropriate for this facility.

5. Request: Please explain why 26.00 ppm CO while firing fuel oil is
shown as the "Requested Allowable Emissions and Units" within each
CTs Section H. Most other documentation indicates 20 ppm.

Response: This is actually a typographical error and should read 36
ppm. This value is based on the maximum expected CO emission rate
during operation at 50 % of load and at a 95 F ambient temperature.
The 20 ppm CO emission rate is expected at all toads greater than 50 %
of load, where the greater combustor efficiency results in reduced CO
emissions. Note that the expected operation of the facility will result in
minimal hours at reduced load, but this is a requested operating
scenario.

6. Request: Please submit overlays (isopleths) of the maximum ground-
level concentrations of NOx, PM/PMip, CO, and SO, with respect to the
residential communities up to 2 miles (3.2 kilometers) from the proposed
site.

Response: All modeled impacts within 2 miles of the proposed site were
less than the applicable significant impact levels. Based on these
results, FDEP indicated the requested isopleths were not necessary
(telephone conversation with Chris Carison at FDEP).

7. Request: Please provide a detailed map showing the location of all of
the sources and fence-line receptors used in the air quality impact
analysis. These source and receptor locations should be shown in UTM
coordinates since the UTM coordinate system is used in the modeling.
In addition send us diskettes containing all of the air quality impact
analysis modeling output files.

Response: Enclosed with this response please find the requested maps
and figures. Diskettes containing the requested modeling analysis were
previously submitted to the FDEP.




Mr. Linero. FDEP
June 21, 1999
Page 4

8. Request: How will fuel oil be delivered to the site, e.g. pipeline or
trucks? If by truck, please estimate the average number of fuel
deliveries.

Response: Fuel oil will be delivered to the site by truck. The average
number of truck deliveries expected, at the maximum permitted annual
fuel-oil firing rate, is approximately 11 trucks per day. The average
number of truck deliveries expected, based on the "expected” annual
fuel-oil firing rate, is less than 1 truck per day.

9. Request: Please re-examine the use of fuel oil as a back-up fuel.
Provide an evaluation of 0, 1 and 2 CTs simultaneously combusting fuel
oil and the corresponding effects on the Class | Significant Impact Levels
for SOo.

Response: Fue! oil firing was evaluated in the original project design,
and is envisioned as a back-up fuel source only. In the event of a natural
gas curtailment or in an event where natural gas is not readily available
as the primary fuel, fuel oit may be used to fire the CTs. This is primarily
a backup fuel only, and this method of operation is limited by the
reguested number of hours of firing on this fuel. This amount of fuel oil
firing was also evaluated as part of the air dispersion modeling analysis
required under the Prevention of Significant Deterioration (PSD)
program. Worst-case fuel-oil firing from the three CTs operating
simultaneously were modeled and shown to have an impact greater than
the significant impact level in both of the Class | areas for the short-term
averaging periods. Additional cumulative interactive-source modeling of
these and other significant sources of SO, was performed based on data
provided by FDEP, and was shown to have a cumulative impact less
than the applicable Class | allowable increment for SO, for each
applicable period. This operating scenario therefore provides acceptable
modeled impacts.

Tables 5-5 through 5-8 of the permit application provide the maximum
short-term modeled SO, impacts for the Okefenokee and Wolf Island
wildemess areas. Based on the maximum modeled short-term (3-hr)
impact resulting from operating of the proposed facility only, it appears
that in order to avoid triggering the above mentioned cumulative source
modeling, only a single turbine could be operating on fuel oil at any given
time. This clearly would be an unacceptable operating scenario for the
proposed facility. In the event natural gas is not readily available, it may
be necessary to fire all three CTs on fuel oil in order to provide needed
electricity.



Mr, Lincro, FDEP
June 21, 1999
Page 5

10. Request: Provide the worst-case start-up and shutdown emission
characteristics for the units under consideration including start-up curves
and duration of excess emissions. The Department pians to address
excess emissions in its BACT determination.

Response: A revised Table showing estimated emissions for NOx and
CO at low loads is provided as an attachment to this response. ltis
expected that emissions during start-up and shutdown would follow
these estimated performance curves. A copy of the start-up and
shutdown procedures previously submitted to FDEP as part of the
response to a request for additional information for JEA's Kennedy CT air
construction permit is included as an attachment to this response.

If you have any further questions on this permit applications, please do not
hesitate to contact me at (904) 665-6247 .

Sincerely,

Environmental Health & Safety Group
Enclosure]s]
cc:  Mike Halpin, P.E., FDEP
L. EPpy
P S
Duval Co.
MED



12/08/98 15:25 T804 757 2852 GE PGSD JAX, FL @oo2s002

GE Energy Services

Marvin V. Sindel K. GE Enmrgy Services Sales

Seles Manaper Generat Electric imternationsl, inc.
10 Ven Ovck Rd. Jacksenvilte, FL 32218
Tol: S0&. 7572620, Disl Cormn: #+585.2620
Fu: 904- 7522652
Emall: marvin. sindeiP pa.ge.com

12/8/98
Subject: GE Frame TFA Gas Turbine NOx Guarantee for JEA

Mr. Jim Connolly, P.E.

JEA
21 West Church Street

Jacksonville, FL. 32202

Dear Jim,

Pursuant to your question on the NOx emission guarantee for the GE Frame 7FA units that
JEA has purchased, the following information is offered:

1. The GE guarantee for the units purchased is 1S ppm NOx. GE will guarantee this level
only for the “ncw and clean” test performed immediately after the installation of the unit is
complete. This guarantee is similar to GE guaranteeing the performance of the unit at the
“new and clean” condition.

2. The unit will operate at the 15 ppm level only for load conditions above 50% load. Should
JEA use the units in their peaking mode for load control and operate the unit below this
load point, the NOx level will exceed the 15 ppm .

3. The current NOx guarantee is for 15 ppm. However, with some additional modifications,
GE is able to offer an improved guarantee of 9 ppm NOx. GE is working on providing an
optional price to JEA to change the contractual guarantee to 9 ppm NOx.

I hope this answers your questions concerning the GE units contractual guarantee concerning
NOx emissions. Should you have any further questions regarding the GE units, please contact
me at your convenience.

espectfully,

=,

in Sindel
SaJ Manager

cc. J. Grassman - GE Schenectady



w**** WITH INLET BLEED HEATING *****

ESTIMATED PERFORMANCE PG7241(FA)

Load Condition BASE  75% 50% 25% BASE 75% 50% 25%
Ambient Temp. Deg F. 95. 95. 9s. 95. 95. 9s5. 9s5. 95.
Fuel Type Cust Gas Cust Gas Cust Gas Cust Gas Liquid Liquid Liquid  Liquid
Fuel LHV Btu/lb 20,675 20,675 20,675 20,675 18,550 18,550 18,550 18,550
Fuel Temperature Deg F 60 60 60 60 60 60 60 60
Liquid Fuel H/C Ratio 1.9 1.9 1.9 1.9
Output kW 150,500. 112,800. 75,200. 37,600. 160,100. 120,100. 80,100. 40,000
Heat Rate (LHV) Btu/kWh 9,760. 10,690. 12,940. 18,186. 10,240. 11,170. 13,270. 18,180,
Heat Cons. (LHV) X 106  Btu/h 1,468.9 11,2058 973.1 683.6 1,639.4 1,341.5 1,0629 7272
Auxiliary Power kW 608 608 608 608 1,542 1,542 1,542 1,542
Output Net kw 149,890. 112,190. 74,590. 36,990. 158,560. 118,560. 78,560. 38,460.
Heat Rate (LHV) Net BtwkWh 9,800. 10,750. 13,050. 18,480. 10,340. 11,320. 13,530. 18,910,
Exhaust Flow X 1073 Ib/h 3254, 2691. 2265. 2064.  3365. 2693, 2318,  2089.
Exhaust Temp. Deg F. 1144, 1170. 1200. 1643, 1133, 1200. 1200. 1053.
Exhaust Heat (LHV) X 1076 Btu/h 901.9 7764 6794 5272 9360 8104  701.1 540.4
Water Flow Ib/h 0. 0. 0. 0. 93,590. 69,010. 46,070. 19,720.
EMISSIONS

NOx (KGS Unit) ppmvd @ 15% 02 15 15. 15. 58. 42, 42. 42. 12,
NOx AS NO2 (KGS Unit) Ib/h g9. 73. 58. 156. 286. 232 182. 123,
NOx (BB Units) ppmvd @ 15% 02 9. 9. 9. 58. 42, 42. 42. 2.
NOx AS NO2 (BB Units) lb/h 54. 44. 35. 156. 286. 232. 182, 123,
CO ppmvd 15. 15. 15. 61l 20. 20. 36. 254,
co Ib/h 43, 36. 30. 115, 59. 47. 74. 480.
UHC ppmvw 7. 7. 7. 28. 7. 7. 7. 21.
UHC Ib/h 13. 11. 9. 33. 13. 11 9, 25.
Particuiates tb/h 9. 9. 9. 9. 17. 17. 17. 17.
EXHAUST ANALYSIS % VOL.

Argon 0.87 0.86 0.86 0.87 0.84 0.84 0.85 0.86
Nitrogen 72.71 7276 7289 7350 7025 7048 7133 73.01
Oxygen 12.10 12.24 12.64 14.42 10.97 10.92 11.83 14.06
Carbon Dioxide 3.82 3.75 3.57 2.74 5.37 545 4.99 3.78
Water 10.51 10.39 10.04 847 12.57 12.31 11.01 8.29
SITE CONDITIONS

Elevation ft. 27.0

Site Pressure psia 14.69

Inlet Loss in Water 3.0

Exhaust Loss in Water 5.5

Relative Humidity % 60

Application 7FH2 Hydrogen-Cooled Generator

Combustion System 15/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are corrected to 15% O2 without
heat rate correction and are not corrected to ISO reference condition per 40CFR 60.335(c)X1). NOx levels shown will be
controlled by algorithms within the SPEEDTRONIC control system.

Liquid Fuel is Assumed to have 0.0]5% Fuel-Bound Nitrogen, or less.

FBN Amounts Greater Than 0.015% Will Add to the Reported NOx Value.

Sulfur Emissions Based On 0 WT% Sulfur Content in the Fuel.

IPS- 70600 version code- 1.4.1 Opt: 10
ALMSTEIO 9/25/98 14:54  1BH 95F JEA dat

Section VI - Technical Specification
02/26/99
Aftachment 1-24




¥ WITH INLET BLEED HEATING ****

ESTIMATED PERFORMANCE PG7241(FA)

Load Condition BASE  75% 50% 25% BASE  75% 50% 25%
Ambient Temp. Deg F. 39. 59. 59. 59. 59. 59. 59. 59.
Fuel Type Cust Gas Cust Gas Cust Gas Cust Gas Liquid Liquid Liquid Liguid
Fuel LHV Btu/lb 20,675 20,675 20,675 20,675 18,550 18,550 18,550 18,550
Fuel Temperature Deg F 60 60 60 60 60 60 60 60
Liquid Fuel H/C Ratio 1.9 1.9 1.9 1.9
Output kw 173,200, 129,900. 86,600. 43,300. 182,000. 136,500. 91,000, 45,500.
Heat Rate (LHV) Btw/kWh 9,370. 10,120. 12,190. 16,820. 10,010. 10,830. 12,780. 17,070.
Heat Cons. (LHV) X 1076 Btwh 1,622.9 1,314.6 1,055.7 7283 1,821.8 14783 1,163. 7767
Auxiliary Power kW 608 608 608 608 1,542 1,542 1,542 1,542
Output Net kW 172,590. 129,290. 85,990. 42,690. 180,460. 134,960. 89,460. 43,960,
Heat Rate (LHV) Net Bw/kWh 9,400, 10,170. 12,280. 17,060. 10,100. 10,950. 13,000. 17,670.
Exhaust Flow X 10°3 lb/h 3542, 28%90. 2397, 2182. 3683,  2827.  2406.  2215.
Exhaust Temp. Deg F. 1116. 1139. 184, 1013. 1098. 1194. 1200. 1013.
Exhaust Heat (LHV) X 1076 Btu/h 973.0 8232 7204 5511 1011.7 8653 7448  562.1
Water Flow Ib/h 0. 0. 0. 0. 119,700. 90,620. 61,970. 27,170,
EMISSIONS

NOx (KGS Unit) ppmvd @ 15% 02 15. 15. 15. 77. 42. 42, 42, 12
NOx AS NO2 (KGS Unit)  Ib/h 99. 79. 63. 220. 318. 256. 199, 131.
NOx (BB Units) ppmvd @ 15% 02 9. 9. 9. 77. 42, 42. 42. 12,
NOx AS NO2 (BB Units)  Ib/h 60. 48. 38. 220, 318. 256. 199, 131
CcO ppmvd 15. 15. 15. 65. 20. 20. 30. 254.
CO b/h 48, 39. 33. 131. 65. 50. 63, 514.
UHC ppmvw 7. 7. 7. 30. 7. 7. 7. 23.
UHC Ib/h 14. 11. 9. 36. 15 11. 9. 28.
Particulates Ib/h 9. 9. 9. 9. 17. 17. 17. 17.

EXHAUST ANALYSIS % VOL.

Argon 0.89 0.90 0.90 0.90 0.86 0.84 0.86 0.90
Nitrogen 74.39 7444 74.55 7523 7130 7126 7220 7438
Oxygen 12.38 12.51 12.85 14.80 11.69 10.69 11.62 14.35
Carbon Dioxide 3.90 3.84 3.69 2.78 5.48 5.75 528 3.83
Water 8.44 832 8.02 6.29 11.28 11.46 1004  6.55
SITE CONDITIONS

Elevation ft. 27.0

Site Pressure psia 14.69

Inlet Loss in Water 3.0

Exhaust Loss in Water 5.5

Relative Humidity % 60

Application 7FH2 Hydrogen-Cooled Generator

Combustion System 15/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are corrected to 15% O2 without
heat rate correction and are not corrected to 1SO reference condition per 40CFR 60.335(c){1). NOx levels shown will be
confrolied by algorithms within the SPEEDTRONIC control system.

Liquid Fuel is Assumed to have 0.015% Fuel-Bound Nitrogen, or less.

FBN Amounts Greater Than 0.015% Will Add to the Reported NOx Value,

Sulfur Emissions Based On 0 WT% Sulfur Content in the Fuel.

IPS- 70600 versioncode- 1.4.1 Opt: 10
ALMSTEIO 9/25/98 15:30  IBH 59F JEA.dat

Section VI - Technical Specification
02/26/99
Attachment 1-25




¥**** WITH INLET BLEED HEATING *****

ESTIMATED PERFORMANCE PG7241(FA)

Load Condition BASE  75% 50% 25% BASE 75% 50% 25%
Ambient Temp. Deg F. 20, 20. 20. 20. 20. 20. 20, 20.
Fuel Type Cust Gas Cust Gas Cust Gas Cust Gas Liquid Liquid Liquid Liquid
Fuel LHV Buv/lb 20,675 20,675 20675 20,675 18,550 18,550 18,550 18,550
Fuel Temperature Deg F 60 60 60 60 60 60 60 60
Liquid Fuel H/C Ratio 1.9 1.9 1.9 1.9
Qutput kW 186,500. 139,900. 93,300. 46,600. 192,700. 144,500. 96,400. 48,200,
Heat Rate (LHV) Btu/kWh 9310.  9950. 11,910. 16,280. 10,040, 10,840. 12,680. 16,690.
Heat Cons. (LHV) X 1076  Btuw'h 1,736.3 1,392, 1,111.2 7586 1,934.7 1,5664 1,2224 804.5
Auxiliary Power kW 608 608 608 608 1,542 1,542 1,542 1,542
Output Net kw 185,890. 139,290, 92,690. 45,990. 191,160. 142,960. 94,860. 46,660,
Heat Rate (LHV) Net Btu/kWh 9,340.  9,990. 11,990. 16,500. 10,120. 10,960. 12,890. 17,240,
Exhaust Flow X 1073 Ib/h 3801. 3025, 2486, 2297. 3914, 2925, 2439,  2332.
Exhaust Temp. Deg F. 1081. 1112, 1160.  966. 1068. 1183. 1200.  962.
Exhaust Heat (LHV) X 106 Btu/h 10369 8638 7513 569.2 1074.8 9134 7778 5787
Water Flow Ib/h 0. 0. 0. 0. 130,530. 100,950. 68,710. 28,730.
EMISSIONS

NOx (KGS Unit) ppmvd @ 15% 02 5. 15. 15. 80. 42. 42. 42, 12,
NOx AS NO2Z (KGS Unit) Ib/h 106. 84. 66. 238. 338. 271. 209. 136,
NOx (BB Units) ppmvd @ 15% Q2 9. 9. 9, 80. 42. 42. 42, 2.
NOx AS NO2 (BB Units) Ib/h 64. 51. 40. 238. 338. 271. 209, 136.
CO ppmvd 15, 15. 15. 104. 20. 20. 26. 282.
cO Ib/h 52. 41. 34, 221. 69. 51. 57. 605.
UHC ppmvw 7. 7. 7. 47. 7. 7. 7. 27.
UHC Ib/h 15. 12. 10. 60. 15. 12. 10. 3s.
Particulates ib/h 9. 9. 9. 9. 17. 17. 17. 17.
EXHAUST ANALYSIS % VOL.

Argon 0.91 0.89 0.89 0.90 0.86 0.84 0.86 091
Nitrogen 74.99 75.00  75.11 75.86  71.77 7148 7240 7499
Oxygen 12.54 12.57 12.88 15.00 11.20 10.54 11.39 14.59
Carbon Dioxide 3.90 3.89 3.75 277 5.49 5.89 5.48 3.78
Water 7.67 7.65 7.37 5.48 10.69 1125 9387 5.74
SITE CONDITIONS

Eievation ft. 270

Site Pressure psia 14.69

Inlet Loss in Water 3.0

Exhaust Loss in Water 5.5

Relative Humidity % 60

Application 7FH2 Hydrogen-Cooled Generator

Combustion System 15/42 DLN Combustor

Emission information based on GE recommended measurement methods. NOx emissions are corrected to 15% O2 without heat ra
correction and are not corrected to ISO reference condition per 40CFR 60.335(c)(1). NOx levels shown will be controlled by
algorithms within the SPEEDTRONIC control system,

Liquid Fuel is Assumed to have 0.015% Fuel-Bound Nitrogen, or less.

FBN Amounts Greater Than 0.015% Will Add to the Reported NOx Value.

Sulfur Emissions Based On 0 WT% Sulfur Content in the Fuel.

IPS- 70600 version code- 1.4.1 Opt: 10
ALMSTEIO 9/25/98 15:39  IBH 20F JEA.dat

Section VI - Technical Specification
02/26/99
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GE Industrial & Power Systems
Gas Turbine

Unit Operation/Turbine (Gas)

(Applicability MS7001FA, 9001FA)

I. REFERENCE DATA AND PRECAUTIONS

A. Operator Responsibility

Itis essential that the turbine operators be familiar with the information contained in the following opera-
tion text. the Control Specification drawings (consult the Control System Settings drawing for the index
of Control Specification drawings), the Piping Schematic drawings including the Device Summary (con-
sult tae Control System Settings Drawing for the index by model list and drawing number of applicable
schematics), the SPEEDTRONIC® control sequence program and the SPEEDTRONIC® Mark V Users’
Manual (GEH-5979). The operator must also be aware of the power plant devices which are tied into the
gas turbine mechanically and electrically and could affect normal operation. No starts should be attempted
whether on a new turbine or a newly overhauled turbine until the following conditions have been met:

i. Requirements listed under CHECKS PRIOR TO OPERATION have been met.
2. Control systems have been functionally checked for proper operation before restarting.
3. All GENERAL OPERATING PRECAUTIONS have been noted.

It is extremely important that gas turbine operators establish proper operating practices. We emphasize
adherence to the following:

l. Respond to Annunciator Indicators — Investigate and correct the cause of the abnormal condition.
This is particularly true for the protection systems, such as low oil pressure, overtemperature, vibra-
tion, overspeed etc.

2. Check of Control Systems — After any type of control maintenance is completed, whether repair or
replacement of parts, functionally check control systems for proper operation. This should be done
prior to restart of the turbine. It should not be assumed that reassembly, “as taken apart” is adequate
without the functional test.

3. Monitor Exhaust Temperature During All Phases of Startup — The operator is alerted to the following:

CAUTION

Overtemperature can damage the turbine hot gas path
parts.

These instructions do not purport to cover afl details or variations in equipment nor to provide for every possible
contingency to be met in connection with installation, operation or maimenance. 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. /Y AAAG AELMEM AL ) AT ASATIRA Y
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System Description

Monitor exhaust temperature for proper control upon first startup and after any turbine maintenance is
performed. Trip the turbine if the exhaust temperature exceeds the normal trip level, or increases at an
unusual rate. A particulariy critical period for overtemperature damage to occur is during the startup phase
before the turbine reaches governing speed. At this time air flow is low and the turbine is unable to acceler-
ate away from excess fuel.

B. General Operating Precautions

1. Temperature Limits

UOGTF-2 .

Refer to the Control Specifications for actual exhaust temperature control settings. It is important to
define a “baseline value™ of exhaust temperature spread with which to compare future data. This base-
line data is established during steady state operation after each of the following conditions:

a. Initial startup of unit

b. Before and after a planned shut-down

c. Before and after planned maintenance
An important point regarding the evaluation of exhaust temperature spreads is not necessarily the
magnitude of the spread, but the change in spread over a period of time. The accurate recording and
plotting of exhaust temperatures daily can indicate a developing problem. Consult Control Specifica-

tion-Settings Drawings for maximum allowable temperature spreads and wheelspace temperature op-
erating limits.

The wheelspace thermncouples, identified together with their nomenclature, are on the Device Sum-
mary. A bad thermocouple will cause a “High Wheelspace Differential Temperature” alarm. The
faulty thermocouple should be replaced at the earliest convenience.

When the average temperature in any wheelspace is higher then the temperature limit set forth in the
table, it is an indication of trouble. High wheelspace temperature may be caused by any of the follow-
ing faults:

1. Restriction in cooling air lines

2. Wear of turbine seals

3. Excessive distortion of the turbine stator

4. Improper positioning of thermocouple

5. Malfunctioning combustion system

6. Leakage in external piping

7. Excessive distortion of exhaust inner diffuser

Check wheelspace temperatures very closely on initial startup. If consistently high, and a check
of the external cooling air circuits reveais nothing, it is permissible to increase the size of the cool-
ing air orifices slightly. Consult with a General Electric Company field representative to obtain
recommendations as to the size that an orifice should be increased. After a turbine overhaul, ail
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2.

orifices should be changed back to their original size. assuming that all turbine clearances are re-
turned to normal and all leakage paths are corrected.

CAUTION

Wheelspace temperatures are read on the <I> CRT. Tem-
peratures in excess of the maximum are potentially harm-
ful to turbine hot-gas-path parts over a prolonged period
of time. Excessive temperatures are annunciated but will
not cause the turbine to trip. High wheelspace temperature
readings must be reported to the General Electric technical
representative as soon as possible.

Pressure Limits

Refer to the Device Summary for actual pressure switch settings. Lube oil pressure in the bearing feed
header is a nominal value of 25 psig. The turbine will trip at 8 psig. Pressure variations between these
values will result from entrapped particulate matter within the lube oil filtering system.

Vibration Limits
The maximum overall vibration velocity of the gas turbine should never exceed 1.0 inch (2.54 cm)

per second in either the vertical or horizontal direction. Corrective action should be initiated when
the vibration levels exceed 0.5 inch (1.27 cm) per second as indicated on the SPEEDTRONIC® <[>

- CRT.

If doubt exists regarding the accuracy of the reading or if more accurate and specific vibration read-
ings are desired a vibration check is recommended using vibration test equipment.

Load Limit

The maximum load capability of the gas turbine is given in the control specification. For the upper
limits of generator capability, refer to the Reactive Capability Curve following the GENERATOR
AND ACCESSORIES tab.

Overloading of Gas Turbine, Facts Involved and Policy

Itis General Electric practice to design gas turbines with margins of safety to meet the contract com-
mitments and to secure long life and trouble-free operation.

So that maximum trouble-free operation can be secured, General Electric designs these machines
with more than ample margins on turbine bucket thermal and dynamic stresses, compressor and tur-
bine wheel stresses, generator ventilation, coolers, etc. As a result, these machines are desi gned some-
what better than is strictly necessary, because of the importance of reliability of these turbines to our
customers and to the electrical industry.

Itcannot be said, therefore, that these machines cannot be safely operated beyond the load limits. Such
operation, however, always encroaches upon the design margins of the machines with a consequent
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reduction in reliability and increased maintenance. Accordingly, any malfunction that occurs as a re-
sult of operation beyond contract limits cannot be the responsibility of the General Electric Company.

The fact that a generator operates at temperature rises below the 185F (85C) for the rotor and 140F
(60C) for the stator permitted by the AIEE Standards does not mean that it can be properly run with
full safety up to these values by overloading beyond the nameplate rating. These standards were pri-
marily set up for the protection of insulation from thermal deterioration on small machines. The im-
bedded temperature detectors of the stator register a lower temperature than the copper because of
the temperature drop through the insulation from the copper to the outside of the insulation, where
the temperature detectors are located. There are also conditions of conductor expansion, insulation
stress, etc., which impose limitations. These factors have been anticipated in the “Vee” curves and
reactive capability curves which indicate recommended values consistent with good operating prac-
tice. The “Vee™ curves and reactive capability curves form part of the operating instructions for the
generator and it is considered unwise to exceed the values given.

The gas turbines are mechanically designed so that (within prescribed limits), advantage can be taken
of the increased capability over nameplate rating, which is available at lower ambient temperatures
(because of increased air density), without exceeding the maximum allowable turbine inlet tempera-
ture.

The load limit of the gas turbine~generator must not be exceeded, even when the ambient temperature
is lower than that at which the load limit of the gas turbine is reached. Under these conditions, the gas
turbine will operate at this load with a lower turbine inlet temperature and the design stresses on the
load coupling and turbine shaft will not be exceeded.

If the turbine is overloaded so that the turbine exhaust temperature schedule is not followed for rea-
sons of malfunctioning or improper setting of the exhaust temperature control system, the maximum
allowable turbine inlet temperature or the maximum allowable exhaust temperature, or both, will be
exceeded and will result in a corresponding increase in maintenance and, in extreme cases, might re-
sult in failure of the turbine parts.

The exhaust temperature control system senses the turbine exhaust temperature and introduces proper
bias to limit the fuel flow so that neither the maximum allowable turbine inlet temperature nor the
maximum allowable turbine exhaust temperature is exceeded.

Fire Protection System Operating Precautions

The fire protection system, when actuated, will cause several functions to occur in addition to actuat-
ing the media discharge system. The turbine will trip, an audible alarm will sound, and the alarm mes-
sage will be displayed on the <I> CRT. The ventilation openings in the compartments will be closed
by a pressure-operated latch and the damper in the turbine shell cooling discharge will be actuated.

The annunciator audible alarm may be silenced by clicking on the élarm SILENCE target. The alarm
message can be cleared from the ALARM list on the <I> CRT after the ACKNOWLEDGE target and
the ALARM RESET target are actuated, but only after the situation causing the alarm has been cor-
rected.

The fire protection system must be replenished and reset before it can automatically react to another
fire. Reset must be made after each activation of the fire protection system which includes an initial
discharge followed by an extended discharge period of the fire protection media.
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Fire protection system reset is accomplished by resetting the pressure switch located on the fire
protection system.

Ventilation dampers. automatically closed by a signal received from the fire protection system. must
be reopened manually in all compartments before restarting the turbine.

CAUTION

Failure to reopen compartment ventilation dampers will
severely shorten the service life of major accessory equip-
ment. Failure to reopen the load coupling compartment
dampers will materially reduce the performance of the
generator.

7. Combustion System Operating Precautions

d.

WARNING

Sudden emission of black smoke may indicate a possi-
bility of outer casing failure or other serious combus-
tion problems. In such an event:

Immediately shut down the turbine.
Allow no personnel inside the turbine compartment until turbine is shut down.

Cautton all personnel against standing in front of access door openings into pressurized compart-
ments.

Perform a complete combustion system inspection.

To reduce the possibility of combustion outer casing failure, the operator should adhere to the follow-

ing:

a. During operation, exhaust temperatures are monitored by the SPEEDTRONIC® control system.

The temperature spread is compared to allowable spreads with alarms and/or protective trips re-
suiting if the allowable spread limits are exceeded.

After a trip from 75% load or above, observe the exhaust on startup for black or abnormal smoke
and scan the exhaust thermocouples for unusually high spreads. Record temperature spread dur-
ing a normal startup to obtain base line signature for comparison. Excessive tripping should be
investigated and eliminated.

Adhere to recommended inspection intervals on combustion liners, transition pieces and fuel
nozzles.

Operating a turbine with non-operational exhaust thermocouples increases the risk of turbine overfiring and
prevents diagnosis of combustion problems by use of temperature differential readings.

UOGTF-3
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To prevent the above described malfunctions the operator should keep the number of non-operational exhaust
thermocoupies to a maximum of two but no more than one of any three adjacent thermocouples.

CAUTION

Operation of the gas turbine with a single faulty thermo-
couple should not be neglected, as even one faulty thermo-
couple will increase the risk of an invalid “combustion
alarm”™ and/or “Trip”. The unit should not be shut down
just for replacement of a single faulty thermocouple.
However, every effort should be made to replace the faulty
thermocouples when the machine is down for any reason.

Adherence to the above criteria and early preventive maintenance should reduce distortions of the
control and protection functions and the number of unnecessary turbine trips.

8. Cooldown/Shutdown Precautions

CAUTION

In the event of an emergency shutdown in which internal
damage of any rotating equipment is suspected, do not
turn the rotor after shutdown. Maintain lube oil pump op-
eration, since lack of circulating lube oil following a hot
shutdown will result in rising bearing temperatures which
can result in damaged bearing surfaces. If the malfunction
that caused the shutdown can be quickly repaired, or if a
check reveals no internal damage affecting the rotating
parts, reinstate the cooldown cycle.

If there is an emergency shutdown and the turbine is not turned with the rotor turning device, the fol-
lowing factors should be noted:

a. Within 20 minutes, maximum, following turbine shutdown, the gas turbine may be started with-
out cooldown rotation, Use the normal starting procedure.

b. Between 20 minutes and 48 hours after shutdown a restart should not be attempted unless the gas
turbine rotor has been turned from one to two hours.

c. If the unit has been shut down and not tumed at all, it must be shut down for approximately 48
hours before it can be restarted without danger of shaft bow.

UOGTF-6
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CAUTION

Where the gas turbine has not been on rotor turning opera-
tion after shutdown and a restart is attempted. as under
conditions (1) and (2) above, the operator should maintain
a constant check on vibration velocity as the unit is
brought up to its rated speed. If the vibration velocity ex-
ceeds one inch per second at any speed, the unit shouid be
shut down and the shaft rotated for at least one hour before
a second starting attempt is made. If seizure occurs during
the turning operation of the gas turbine, the turbine should
be shut down and remain idle for at least 30 hours, or until
the rotor is free. The turbine may be rotated at any time
during the 30-hour period if it is free; however, audible
checks should be made for rubs.

Note: The vibration velocity must be measured at points near the gas turbine
bearing caps.

II. PREPARATIONS FOR NORMAL LOAD OPERATION

A. Standby Power Requirements

Standby AC power insures the immediate startup capability of particular turbine equipment and related
control systems when the start signal is given. Functions identified by asterisk are also necessary for unit
environmental protection and should not be turned off except for maintenance work on that particular
function. Standby AC power is required for:

1.

Lube oil heaters, which when used in conjunction with the lube oil pumps, heat and circulate turbine
lube oil at low ambient temperatures to maintain proper oil viscosity.

*Control panel heating,

3. *Generator heating.

Lube oil pumps. Auxiliary pump should be run at periodic intervals to prevent rust formation in the
lube oil system.

Fuel oil heaters, where used. These heaters used in conjunction with the fuel oil pumps, heat and circu-
late fuel oil at low ambient temperatures to maintain proper fuel oil viscosity.

Compartment heating.

7. *Operation of control compartment air conditioner during periods of high ambient temperature to

8.

maintain electrical equipment insulation within design temperature limits.

*Battery charging (where applicable).

B. Checks Prior to Operation

The following checks are to be made before attempting to operate a new turbine or an overhauled turbine.
It is assumed that the turbine has been assembled correctly, is in alignment and that calibration of the
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SPEEDTRONIC® system has been performed per the Control Specifications. A standby inspection of
the turbine should be pertormed with the lube oil pump operating and emphasis on the following areas:

l.

Check that all piping and turbine connections are securely fastened and that all blinds have been re-
moved. Most tube fittings incorporate a stop collar which insures proper torquing of the fittings at
initial fitting make up and at reassembly. These coilars fit between the body of the fitting and the nut
and contact in tightening of the fitting. The stop collar is similar to a washer and can be rotated freely
on unassembled fittings. During initial assembly of a fitting with a stop collar, tighten the nut until
it bottomns on the collar. The fitting has to be sufficiently tightened until the collar cannot be rotated
by hand. This is the inspection for a proper fitting assembly. For each remake of the fitting, the nut
should again be tightened until the collar cannot be rotated.

[nlet and exhaust plenums and associated ducting are clean and rid of all foreign objects. All access
doors are secure.

3. Where fuel, air or lube o1l filters have been replaced check that all covers are intact and tight.

Verify that the lube oil tank is within the operating level and if the tank has been drained that it has
been refilled with the recommended quality and quantity of lube oil. If lube oil flushing has been con-
ducted verify that all filters have been replaced and any blinds if used, removed.

Check operation of auxiliary and emergency equipment, such as lube oil pumps, water pumps, fuel
forwarding pumps, etc. Check for obvious leakage, abnormal vibration (maximum 3 miis), noise or
overheating.

Check lube o1l piping for obvious leakage. Also using provided oil flow sights, check visually that
oil is flowing from the bearing drains. The turbine should not be started unless flow is visible at each
flow sight.

Check condition of all thermocouples and/or resistance temperature detectors (RTDs) on the <I>
CRT. Reading should be approximately ambient temperature.

Check spark plugs for proper arcing.

WARNING

Do not test spark plugs where explosive atmosphere is
present.

If the arc occurs anywhere other than directly across the gap at the tips of the electrodes, or if by blow-
ing on the arc it can be moved from this point, the plug should be cleaned and the tip clearance ad-
Justed. If necessary, the plug should be replaced. Verify the retracting piston for free operation.

9. Devices requiring manual lubrication are to be properly serviced.

Determine that the cooling water system has been properly flushed and filled with the recommended
coolant. Any fine powdery rust, which might form in the piping during short time exposure to atmo-
sphere, can be tolerated. If there is evidence of a scaly rust, the cooling system should be power
flushed until all scale is removed. If it is necessary to use a chemical cleaner, most automobiie cooling
system cleaners are acceptable and will not damage the carbon and rubber parts of the pump mechani-
cal seals or rubber parts in the piping.

Refer to “Cooling Water Recommendations for Combustion Gas Turbine Closed Cooling Systems” in-
cluded under tab titled Fluid Specifications. Note the following regarding antifreeze.
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CAUTION

Do notchange from one type antifreeze to another without
first flushing the cooling system very thoroughly. Inhibi-
tors used may not be compatible and can cause formation
of gums, in addition to destroying effectiveness as an in-
hibitor. Consult the antifreeze vendor for specific recom-
mendations.

Following the water system refill ensure that water system piping, primarily pumps and flexible cou-
plings, do not leak. It is wise not to add any corrosion inhibitors until after the water system is found to
be leak free.

1. The Load Commutator Inverter (LCI) should be calibrated and tested as per GEH-6192.

12. The use of radio transmitting equipment in the vicinity of open control panels is not recommended.
Prohibiting such use will assure that no extraneous signals are introduced into the control system that
might influence the normal operation of the equipment.

13. Check the Cooling and Sealing Air Piping against the assembly drawing and piping schematic, to en-
sure that all orifice plates are of designated size and in designated positions.

14. Atthis time all annunciated ground faults should be cleared. It is recommended that units not be oper-
ated when a ground fault is indicated. Immediate action should be taken to locate all grounds and cot-
rect the problems.

C. Checks During Start Up and Initial Operation
The following is a list of important checks to be made on a new or newly overhauled turbine with the OP-

ERATION SELECTOR switch in various modes. The Control Specifications — Control Systems Adjust-
ments should be reviewed prior to operating the turbine.

CAUTION

Where an electric motor is used as the starting means refer
to the Control Specifications for maximum operating
time.

When a unit has been overhauled those parts or components that have been removed and taken apart for
inspection/repair should be critically monitored during unit startup and operation. This inspection should
include: leakage check, vibration, unusual noise, overheating, lubrication.

1. Crank

a. Listen for rubbing noises in the turbine compartment especially in the load tunnel area. A sound-
scope or some other listening type device is suggested. Shutdown and investigate if unusual noise
occurs.

b. Check for unusual vibration.

c. Inspect for water system leakage.

UOGTF-9
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2, Fire

* % * WARNING * * *

Due to the complexity of gas turbine fuel systems, it is imperative for ev-
eryone to exercise extreme caution in and near any turbine compartment,
fuei handling system, or any other enclosures or areas containing fuel pip-
ing or fuel system components,

Do not enter the turbine compartment unless absolutely necessary. When
it is necessary, exercise caution when opening and entering the compart-
ment. Be aware of the possibility of fuel leaks, and be prepared to shut
down the turbine and take action if a leak is discovered.

At any time, if/when entering the turbine compartment or when in the vi-
cinity of the fuel handling system or other locations with fuel piping, fuel
system components, or fuel system connections, while the turbine is oper-
ating, implement the following:

Conduct an environmental evaluation of the turbine compartment,
fuel handling system, or specific area. Pay particular attention to all
locations where fuel piping/components/connections exist.

Follow applicable procedures for leak testing. If fuel leaks are discov-
ered, exit the area quickly, shut the turbine down, and take appropri-
ate actions to eliminate the leak(s).

Require personnel entering the turbine comparrtment to be fitted
with the appropriate personal protective equipment, i.e., hard hat,
safety glasses, hearing protection, harness/manline (optional depend-
ing on space constraints), heat resistant/flame retardant coveralls and
gloves.

Establish an attendant to maintain visual contact with personnel in-
side the turbine compartment and radio communications with the
control room operator.

During the first start-up after a disassembly, visually check all connections
for fuel leaks. Preferably check the fittings during the warm-up period
when pressures are low. Visually inspect the fittings again at fuil speed, no
load, and at full load. Do not attempt to correct leakage problems by tight-
ening fittings and/or bolting while lines are fully pressurized. Note area in
question and, depending on severity of leak, repair at next shutdown, or
if required shut unit down immediately. Attempts to correct leakage prob-
lem on pressurized lines could lead to sudden and complete failure of com-
ponent and resulting damage to equipment and personnel injury.

a. Bleed fuel oil filters, if appropriate. Then check entire fuel system and the area immediately
around the fuel nozzle for leaks. In particular check for leaks at the following points:
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Turbine Compartment

(1) Fuel piping/tubing to fuel nozzle

(2) Fuel check valves

(3) Atomizing air manifold and associated piping (when used)
(4) Gas manifold and associated piping (when used)
Accessory Module

(1) Flow divider (when used)

(2) Fuel and water pumps

(3) Filter covers and drains

CAUTION

Elimination of fuel leakage in the turbine compartment is
of extreme importance as a fire preventive measure.

b. Monitor FLAME status on the <I> processor to verify all flame detectors are correctly indicating
flame.

¢. Monitorthe turbine control system readings on the <I> processor for unusual exhaust thermocou-
ple temperature, wheelspace temperature, lube oil drain temperature, highest to lowest exhaust
temperature spreads and “hot spots” i.e. combustion chamber(s) burning hotter than all the others.

d. Listen for unusual noises and rubbing.

e. Monitor for excessive vibration.

3. Automatic, Remote

On initial startup, permit the gas turbine to operate for a 30 to 60 minute period in a full speed, no load
condition. This time period allows for uniform and stabilized heating of the parts and fluids. Tests and
checks listed below are to supplement those recorded in Control Specification — Control System Ad-
justments. Record all data for future comparison and investigation.

a. Continue monitoring for unusual rubbing noises and shutdown immediately if noise persists.

b. Monitor lube oil tank, header and bearing drain temperatures continually during the heating peri-
od. Refer to the Schematic Piping Diagram — Summary Sheets for temperature guidelines. Ad-
Just VTRs if required.

c. At this time a thorough vibration check is recommended, using vibration test equipment such as
IRD equipment (IRD Mechanalysis, Inc.) or equivalent with filtered or unfiltered readings. It is
suggested that horizontal, vertical and axial data be recorded for the:

UOGTF-11



Gas Turbine System Description

(1) all accessible bearing covers on the turbine
(2) turbine forward compressor casing

(3) turbine support legs

(4) beanng covers on the load equipment

d. Check wheelspace, exhaust and control thermocouples for proper indication on the <I> CRT. Re-
cord these values for future reference.

e. Flame detector operation should be tested per the Control Specification — Control System Ad-
Jjustments.

f. Utilize all planned shutdowns in testing the Electronic and Mechanical Overspeed Trip System
per the Control Specifications — Control System Adjustments. Refer to Special Operations sec-

tion of this text.

g- Monitor <[> CRT display data for proper operation.

III. OPERATING PROCEDURES

A;

B.

UOGTF-12

General

The following instructions pertain to the operation of a model series 7001 FA or 9001FA gas wrbine unit
designed for generator drive application. These instructions are based on use of Mark V SPEEDTRON-
IC® turbine control panels.

Functional description of the <I> CRT Main Display follows; however, panel installation, calibration, and
maintenance are not included.

Operational information includes startup and shutdown sequencing in the AUTO mode of operation. The
most common causes of alarm messages can be found in the concluding section.

It is not intended to cover initial turbine operation herein; rather, it will be assumed that initial startup,
calibration and checkouts have been completed. The turbine is in the cooldown or standby mode ready
for normal operation with AC and DC power available for all pumps, motors, heaters, and controls and
all annunciator drops are cleared. '

Refer to the Control Specifications (Control and Protection Systéms) in this volume, and the previously
furnished Control Sequence Program (CSP) for additional operating sequence information and related
diagrams.

Start-Up

1. General
Operation of a single turbine/generator unit may be accomplished either locally or remotely.

The following description lists operator, control system and machine actions or events in starting the
gas turbine.
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Reference the section “Description of Panels and Terms — Turbine Control Panel™ for description
of turbine panel devices. The following assumes that the unit s off of cooldown, and in aready to start
condition.

2. Starting Procedure

a. Using the cursor positioning device, select “MAIN" display from the DEMAND DISPLAY
menu.

(1) The display will indicate speed, temperature, various conditions etc. Three lines displayed

on the <I> CRT will read:

SHUTDOWN STATUS
OFF COOLDOWN
OFF

b. Select “AUTO” and “EXECUTE”

(D

The <I> CRT display will change to:

STARTUP STATUS
READY TO START
AUTO

¢. Select “START” and “EXECUTE”

(1)

(2)

(3)

4

(3)

Unit auxiliaries will be started including a motor driven lube oil pump used to establish lube
oil pressure. The <I> CRT message SEQ IN PROGRESS will appear.

When permissives are satisfied, the master protective logic (L4) will be satisfied. The CRT
display will change to:

STARTUP STATUS
STARTING

AUTO;

START

The turbine shaft will begin to rotate on turning gear. The zero speed signal “14HR” will be
displayed. When the unit reaches approximately 6 rpm, the starting device will be energized
and accelerate the unit. The <I> CRT display will change to START-UP STATUS/CRANK-
ING. :

When the unit reaches approximately 15% speed, the minimum speed signal “14HM” will
be displayed on the <I> CRT. (For machines with cooling water fan motors receiving power
from the generator terminals via the UCAT transformer, field flashing will be initiated to build
up generator voltage to power the fans; otherwise, field flashing to build up generator voltage
will occur at operating speed.)

If the unit configuration requires purging of the gas path prior to ignition, the starting device

will crank the gas turbine at purge speed for a period of time determined by the setting of the
purge timer. See Control Specifications-Settings Drawing for purge timer settings.
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(6)

(N

(8)

(9)

(10

FSR will be setto firing value. (FSR, Fuel Stroke Reference, is the electrical signal that deter-
mines the amount of fuel delivered to the turbine combustion system.) Ignition sequence is
initiated. The <I> CRT dispiay will change to START UP STATUS/FIRING.

When flame is established, the <I> CRT display will indicate flame in those combustors
equipped with flame detectors.

FSR s set back to warm-up value, and the <I> CRT display will indicate STARTUP STATUS/
WARMING UP. If the flame goes out during the 60 second firing period. FSR will be reset
to firing value. (At the end of the ignition period, if flame has not been established, the unit
will remain at firing speed. Refer to operation 8 in the Special Operations section for specific
operating instructions for DLN 2.0 and DLN 2.6 configured machines.) At this time the oper-
ator may shut the unit down or attempt to fire again. To fire again select CRANK on the Main
Dispiay. The purge timer and firing timer are reinitialized. The purge timer will begin to time.
Reselecting AUTO will cause the ignition sequence to repeat itself after the purge timer has
tized out. If the unit is being operated remotely and multiple starts capability exists (RE-
MOTE having previously been selected on the Main Display), and no fire has been estab-
lished at the end of the ignition period, the unit will be purged of unbumed fuel. At the end
of the purge period ignition will be attempted again. If flame is not established at this time,
the starting sequence will be terminated and the unit will shutdown.

At the end of the warmup period, with flame established, FSR will begin increasing. The <I>
CRT will indicate STARTUP STATUS/ACCELERATING and the turbine will increase in
speed. At approximately 50% speed, the accelerating speed signal “14HA” will be displayed
on the <I> CRT.

The turbine will continue to accelerate. When it reaches 85-90% speed, the starting device
will disengage and shutdown. The <I> CRT will indicate the change in status from STARTUP
CONTROL to SPEED CONTROL at approximately 60% speed.

When the turbine reaches operating speed, the operating speed signal “14HS" will be dis-
played on the <I> CRT. Field flashing is terminated. If the synchronizing selector switch
{43S) on the generator control panel is in the OFF position and REMOTE is not selected on
the <[> CRT, as the turbine reaches operating speed, <I> CRT will now read:

RUN STATUS
FULL SPEED NO LOAD
AUTO; START

If the synchronizing selector switch on the generator panel is in the AUTO position or REMOTE
is selected on the <I> CRT automatic synchronizing is initiated. The <I> CRT will read SYN-
CHRONIZING.

The turbine speed is matched to the system (to less than 1/3 Hz difference) and when the proper
phase relationship is achieved the generator breaker will close. The machine will load to Spinning
Reserve unless a load control point BASE, PEAK or PRESELECTED LOAD has been selected.

The <I> CRT will display SPINNING RESERVE, once the unit has reached this load point.
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C. Synchronizing

When a gas turbine-driven synchronous generator is connected into a power transmission system, the
phase angle of the generator going on-line must correspond to the phase angle of the existing line voltage
at the moment of its introduction into the system. This is called synchronizing.

CAUTION

Before initiating synchronization procedures, be sure that
all synchronization equipment is functioning property,
and that the phase sequence of the incoming unit corre-
sponds to the existing line phase sequence and the poten-
tial transformers are connected correctly to proper phases.
Initial synchronization and checkout after performing
maintenance to synchronizing equipment should be per-
formed with the breaker racked out.

Note: Synchronizing cannot take place unless AUTO or REMOTE has been
selected on the <I> CRT Main Display and the turbine has reached full
speed.

Generator synchronization can be accomplished either automatically or manually. Manual synchroniza-
tion is accomplished by the following procedure:

L
2.
3.

Place the synchronizing selector switch on the generator panel (43S) in the MANUAL position.
Select AUTO on the <I> CRT Main Display.

Select START and EXECUTE on the <I> CRT Main Display. This will start the turbine and accelerate
it to full speed as previously described. At this point the CRT will indicate RUN STATUS, FULL
SPEED NO LOAD.

Compare the generator voltage with the line voltage. (These voltmeters are located on the generator
control panel.)

. Make any necessary voltage adjustment by operating the RAISE- LOWER (90R4) switch on the gen-

erator panel until the generator voltage equals the line voltage.

Compare the generator and line frequency on the synchroscope (located on the generator control pan-
el). If the pointer is rotating counterclockwise, the generator frequency is lower than the line frequen-
cy and should be raised by increasing the turbine-generator speed. The brightness of the synchroniz-
ing lights will change with the rotation of the synchroscope. When the lights are their dullest the
synchroscope will be at the 12 o’clock position. The lights should not be used to synchronize but only
to verify proper operation of the synchroscope.

Adjust the speed until the synchroscope rotates clockwise at approximately five seconds per revolu-
tion or slower.

The generator circuit breaker “close’™ signal should be given when it reaches a point approximately
one minute before the 12 o’clock position. This allows for a time lag for the breaker contacts to close
after receiving the close signal.

Automatic synchronization is accomplished by the following steps:
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1. Place the synchronizing selector switch (43S) in the AUTO position.
Select AUTO on the <[> CRT Main Display.
3. Select START on the <I> CRT Main Display.

E\J

This procedure will start the turbine, and upon attainment of “complete sequence”, match generator volt-
age to line voltage (if equipped with optional voltage matching), synchronize the generator to the line fre-
quency, and load the generator to the preselected value. A “breaker closed” indicator will actuate when
the generator circuit breaker has closed placing the synchronized unit on-line.

Ongce the generator has been connected to the power system, the turbine fuel flow may be increased to pick
up load, and the generator excitation may be adjusted to obtain the desired KVAR value.

WARNING

Failure to synchronize properly may result in equip-
ment damage and/or failure, or the creation of circum-
stances which could result in the automatic removal of
generating capacity from the power system.

In those cases where out-of-phase breaker closures are not so serious as to cause immediate equipment
failure or system disruption, cumulative damage may result to the on-coming generator. Repeated occur-
rences of out-of-phase breaker closures can eventuvally result in generator failure because of the stresses
created at the time of closure.

Out-of-phase breaker closure of a magnitude sufficient to cause either immediate or cumulative equip-
ment damage mentioned above will usually result in annunciator drops to notify the operator of the prob-
lem. The following alarms have been displayed at various occurrences of known generator breaker mal-
closures:

1. High vibration trip
2. Loss of excitation

3. Various AC undervoltage drops

Out-of-phase breaker closure will result in abnormal generator noise and vibration at the time of closure.
If there is reason to suspect such breaker malclosure, the equipment should be immediately inspected to
determine the cause of the malclosure and for any damage to the generator.

Refer to the “Control and Protection” section of this volume for additional information on the synchroniz-
ing system.

Normal Load Operation

1. Manual Loading

Manual loading is accomplished by clicking on the SPEED SP RAISE/SPEED SP LOWER targets
on the <I> CRT Main Display.
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Manual loading can also be accomplished by means of the governor control switch (70R4/CS) on the
generator control panel. Hoiding the switch to the right will increase the load: holding it to the left
will decrease the load.

Manual loading beyond the selected temperature control point BASE or PEAK is not possible. The
manual loading rate ts shown in the Contro! Specification-Settings Drawing.

Note: When manually loading with the governor control switch (70R4/CS)
for load changes greater than 25% of full load, the operator shouid not
change more than 25% of full load in one minute.

2. Automatic Loading

On startup if no load point is selected, the unit will load to the SPINNING RESERVE load point. The
SPINNING RESERVE load point is sligh:ly greater than no load, typically 8% of base rating.

An intermediate load point, PRE-SELECTED load, and temperature control load points BASE and
PEAK can be selected anytime after a start signal has been given. The selection will be displayed on
the <I> CRT. The unit will load to the selected load point. PRESELECTED LOAD is a load point
greater than SPINNING RESERVE and less than BASE, typically 50%. The auto loading rate is
shown in Control Specification-Settings Drawing.

E. Remote Operation

To transfer turbine control from the control compartment to remotely located equipment, select REMOTE
on the <I> CRT Main Display. The turbine may then be started, automatically synchronized, and loaded
by the remote equipment.

If manual synchronization is to be performed at the remote location, the synchronizing selector switch
(43S) mounted on the generator coatrol panel must be placed in the OFF/REMOTE position.

F. Shutdown and Cooldown

1. Normal Shutdown

Normal shutdown is initiated by selecting STOP on the <I> CRT Main Display. The shutdown proce-
dure will follow automaticaily through generator unioading, turbine speed reduction, fuel shutoff at
part speed and initiation of the cooldown sequence as the unit comes to rest.

2. Emergency Shutdown

Emergency shutdown is initiated by depressing the EMERGENCY STOP pushbutton. Cooldown op-
eration after emergency shutdown is also automatic provided the permissives for this operation are
met.

3. Cooldown

Immediately following a shutdown, after the turbine has been in the fired mode, the rotor is turned
to provide uniform cooling. Uniform cooling of the turbine rotor prevents rotor bowing, resuitant rub-
bing and imbalance, and related damage that might otherwise occur when subsequent starts are at-
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tempted without cooldown. The turbine can be started and loaded at any time durning the cooldown
cycle.

The cooldown cycle may be accelerated using the starting device; in which case it will be operated
at cranking speed.

A rotor turning device is provided for cooldown rotation. A description of rotor turning operation and
servicing can be found in the Starting System tab.

The minimum time required for turbine cooldown depends mainly on the turbine ambient tempera-
ture. Other factors, such as wind direction and velocity in outdoor installations and air drafts in indoor
installations, can have an affect on the time required for cooldown. The cooldown times recom-
mended in the following paragraphs are the result of General Electric Company operating experience
in both factory and field testing of General Electric gas turbines. The purchaser may find that these
times can be modified as experience is gained in operation of the gas turbine under his particular site
conditions.

Cooldown times should not be accelerated by opening up the turbine compartment doors or the lag-
ging panels since uneven cooling of the outer casings may result in excessive stress.

The unit must be on rotor turning operation immediately following a shutdown for at least 24 hours
to ensure minimum protection against rubs and unbalance on a subsequent starting attempt. The Gen-
eral Electric Company, however, recommends that the rotor turning operation continue for 48 hours
after shutdown to ensure uniform rotor cooling.

G. Special Operations

1. Fuel Transfer (Gas-Distillate Option)

UOGTF-18

Fuel transfer is initiated using the Fuel Mixture Display on the <I> CRT. When transferring from one
fuel to the other, there is a thirty second delay before the transfer begins. For the gas-to-distillate trans-
fer, the delay allows for filling the liquid fuel lines. For the distillate-to-gas transfer, the delay allows
time for the speed ratio valve (and gas control valve) to modulate the inter volume gas pressure before
the transfer begins. Once started, fuel transfer takes approximately thirty seconds. The transfer can
be stopped at any fuel mixture proportion within limits as specified in the Control Specification-Set-
tings Drawmg by seuting the FUEL MIX SETPOINT and then selecting MIX. Fuel transfer should
be initiated prior to ignition or after the unit reaches operating speed.

Automatic Fuel Transfer On Low Gas Pressure (Gas-Distillate Option)

In the event of low fuel gas pressure the turbine will transfer to liquid fuel. The transfer will occur
with no delay for line filling. To return to gas fuel operation after an automatic transfer, manually rese-
lect gas fuel.

Testing the Emergency DC Lube Pump

The DC emergency pump may be tested using the test pushbutton on the motor starter.
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4. Overspeed Trip Checks

Overspeed trip system testing should be performed on an annual basis on peaking and intermittently
used gas turbines. On continuously operated units, the test should be performed at each scheduled
shutdown and after each major overhaul. All units should be tested after an extended shutdown period
of two or more months unless otherwise specified in the Control Specifications-Adjustments Draw-

ing.

Note: The turbine should be operated for at least 30 minutes at rated speed
before checking the overspeed settings.

Turbine speed is controlled by the turbine speed reference signal TNR. The maximum speed called
for by TNR is limited by the high speed stop control constant. This value is nominally set at 107%
of rated speed. It will be necessary to select the overspeed test function, which will reprogram the
107% setpoint to 113%, in order to allow the speed to increase above the electrical overspeed trip set-
ting. With the high speed stop constant adjusted to be higher than the electrical overspeed trip speed.
raise unit speed gradually by using the SPEED SP RAISE target on the <I> Main Dispiay and observe
speed at which the unit trips against the value tabulated in the Control Specifications — Setting draw-
ing. Once the unit trips, the speed setpoint is returned to the 107% maximum value.

CAUTION

1. Do not exceed the maximum search speed as defined
in the Control Specifications.

2. Return all constants to their normal value after coast-
down of unit.

5. Steam Injection Operation (Optional)

Before operating the steam injection system for the first time following an overhaul or periods of ex-
tended shutdown, it is important that the following checks be made:

a. Steam supply is within design parameters
b. Instrument air supply is at required pressure

¢. Steam line orifice size is correct

a. Pre-Operation Checks
Prior to operation, check for the following conditions:
a. <I> CRT controls are in non-select positions (Steam Injection OFF)
b. Manual stop valve is open
¢. All hand vaives in line of flow are open

d. All valves to temperature or pressure gauges are open
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e. Steam supply pressure and temperature are in operating range

b. Startup

The automatic control system, in conjunction with logic circuits of the microcomputer of the
SPEEDTRONIC® control system, operates the steam injection system control valving and as-
sures that the proper amount of steam injection is provided to the turbine combustion systemn dur-
ing operation.

To initiate steam injection the operator must first select the Steam Injection Overview Display
on the <I> CRT. Selecting the STM INJ ON target initiates the steam injection control. At this
point the automatic steam control circuits will take over, initiate the drain and stop valve se-
quences and control the system. When steam conditions are correct. the steam control valve re-
leases steam into the combustion system at the proper steam-to-fuel flow ratio.

The startup and operating sequence of the steam injection system is described and explained in
the Steam Injection control system text of the Control and Protection Tab.

Trouble Shooting

The purpose of the system is to provide steam to the turbine combustion system at the desired
pressure, temperature and flow. If this does not happen, the following problems may be the cause:

(1) Steam supply exhausted

(2) Insufficient supply pressure

(3} Control valve closed

(4) Stop valve closed

The following shouid be checked:

(I) Adequate steam supply

(2) Check steam supply system

(3) Check control valve actuator and drain valve operation

(4) Check that instrument air supply pressure is sufficient and/or check solenocid control valve
operation.

Alarm and shutdown conditions of the steam injection system are detected by a protection pro-
gram built into Control Sequence Program. Alarm and trip indications are displayed on the <I>
CRT. An alarm condition is initiated by high or low pressure levels and by high or low tempera-
tures. See Control Specifications for alarm and trip point values.

The computer program is designed to trip the steam stop valve and prevent steam flow if steam
temperature becomes too high or too low. It can trip the system on temperature or pressure to pro-
tect against loss of superheat and carry over of condensate. Steam at too high a pressure can cause
damage to valve stem packing and system seals. A steam injection trip only shuts down the steam
injection system. It does not trip the turbine.
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6. DLNx II SYSTEM QOPERATION
a. General

The Dry Low Nox II control system regulates the distribution of fuel delivered to multi-nozzle
combustors located around the gas turbine. This system stages the fuel through multiple modes
of operation to attain the low emissions mode of Premix. DLN-2 has only one burning zone but
muitiple nozzles and manifolds.

b. Gas Fuel Operation
There are three basic modes for fuel distribution to the combustor:
(1) Primary
Fuel to primary manifold only
(2) Lean-Lean
Fuel to primary and tertiary manifolds

(3) Premix
In this mode, fuel is in both the secondary and tertiary manifolds. This is the low emis-
sion mode.

¢. Valves
There are four main valves in DLN-2:
Primary Gas Control Valve (GCVP)
Secondary Gas Control Valve (GCVS)
Quaternary Gas Control Valve (GCVQ)
Premix Splitter Valve (PMSV)

The PMSYV is used downstream of the secondary gas control valve. This valve controls the flow
between 4 secondary nozzles and 1 tertiary nozzle { The tertiary nozzle is not used during Primary
mode). :

d. Startup and Load Sequence

The gas turbine will startup with fuel going to primary manifold only and will accelerate to 81%
corrected speed. Atthis point fuel flow will be initiated into the tertiary manifold and Lean—Lean
will be established. As the unit is loaded to approximately 60% load (with no Bleed Heat), or
40% load (with Bleed Heat) a transfer to Premix will be performed. When transferring to Premix,
the primary gas control valve will close, the secondary gas control valve will open,and the Premix
splitter valve will modulate to control the flow between the tertiary and secondary nozzles. Once
the Primary control valve is closed, the Primary Purge System wil open to purge the primary
nozzies.
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The sequence of events on an unload is as follows:
(1) Premix to Transfer Mode

{2) Premix Transfer to Lean-Lean

(3) Fired shutdown in Lean—Lean

The mode selection is performed automatically in the control system when the turbine is at the
proper opetating conditions.

These conditions must be met before startup; The following valves must be in the closed position:
Stop/Speed Ratio
Primary Control Valve (GCVP)
Secondary Control Valve (GCVS)
Quaternary Control Valve (GCVQ)
The Premix Splitter Valve (PMSV) should be at 100% split (no secondary flow).

Bleed Heat Valve closed (If applicable)

e. Inlet Guide Vane Operation (IGV)

The DLN-2 combustor emission performance is sensitive to changes in fuel to air ratio. The
DLNx combustor was designed according to the airflow regulation scheme used with IGV Tem-
perature Control. The IGV’s should remain at a fixed minimum value from full speed no load
until the turbine incrases load while on the exhaust temperature contro curve. The IGV’s open
from their minimum value as the turbine increases load while on the exhaust temperature control
curve until they reach a maximum at Base Load.

IGV Temperature Control is defaulted to be “on’, but the operator should aiways check
this during startup. The only exception to this rule is when temperature matching is selected
(see Temperature Matching below), or simple cycle IGV control is selected. Simple Cycle IGV
control can be selected between breaker closer and 8 MW, or at Full open IGV’s.

. Inlet Heating

Operation of the gas turbine with reduced minimum IGV settings can be used to extend the Pre-
mix operating region to lower loads. Reducing the minimum IGV angle allows the combustor
to operate near a constant firing temperature that is high enough to support Premix operation
while maintaining a sufficient fuel to air ratio.

Inlet heating through the use of recirculated compressor discharge airflow is necessary when op-
erating with reduced IGV angles in order to protect the turbine compressor. Inlet heating protects
the turbine compressor from stall by relieving discharge pressure and by increasing the inlet air
stream temperature. Also, inlet heating prevents ice formation due to increased pressure drop
across the reduced IGV angle.
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The inlet heating system regulates the compressor discharge bleed flow through a control viave
and into a manifoid located in the compressor inlet air stream. The control valve varies the inlet
air flow as a function of the IGV angle, compressor operating and ambient temperature.

g. Temperature Matching

Temperature matching is used when the gas turbine exhaust temperature is to be controlled to
bring on a steam turbine. The operator must seiect temperature matching “on”. Once selected.
the turbine has to be loaded/unloaded to the matching window. Once the unit is in the matching
window, the operator can enable matching with temperature matching on the Gas Turbine Ex-
haust temperature can be increased using the targets on the Temperature Matching Control
Screen.

h. DLNx II Display Messages

The following display messages will appear on the control panel CRT in order to inform the oper-
ator of the current combustion mode of operation:

Primary Mode
Lean—Lean Mode
Secondary Prefill
Piloted Premix Mode
Premix Transfer Mode
Premix Steady State

Tertiary only FSNL Mode
7. Water Washing System Operation (Optional)

a. General

Water washing should be scheduled during a normal shutdown, if possible. This will allow
enough time for the internal machine temperature to drop to the required levels for the washing.
The time required to cool the machine can be shortened by maintaining the unit at crank speed.
During this cooling of the turbine, the wash water is to be heated to the proper level.

b. Mandatory Precautions

Before water washing of the compressor begins, the turbine blading temperature must be low
enough so that the water does not cause thermal shock.
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CAUTION

The differential temperature between the wash water and
the interstage wheelspace temperature must not be greater
than 120°F (48.9°C) to prevent thermal shock to the hot
gas parts. For wash water of 180°F (82.2°C), the maxi-
mum wheelspace temperature must be no greater than
300°F (148.9°C) as measured by the digital thermocouple
readout system on the turbine control panel.

To reduce this difference, the wash water may be heated and the turbine kept on crank until the
wheelspace temperatures drop to an acceptable level. The wheelspace temperatures are read in
the control room on the <I> CRT.

CAUTION

If, during operation, there has been an increase in exhaust
temperature spread above the normal 15°F to 30°F (8.3°C
to 16.6°C), the thermocouples in the exhaust plenum
should be examined. If they are coated with ash, the ash
should be removed.Radiation shields should also be
checked.

If they are not radially oriented relative to the turbine, they
should be repositioned per the appropriate drawing. If the
thermocouples are coated with ash, or if the radiation
shields are not properly oriented, a correct temperature
reading will not be obtained.

If neither of the above conditions exists and there is no other explanation for the temperature
spread, consult the General Electric Installation and Service Engineering representative.

Note:
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WARNING

The water wash operation involves water under high
pressure. Caution must be exercised to ensure the
proper positioning of all vaives during this operation.
Since the water may also be hot, necessary precautions
should be taken in handling valves, pipes, and poten-
tially hot surfaces.

Before water washing the compressor, inspect the inlet plenum and gas
turbine bellmouth for large accumulations of atmospheric contami-
nants which could be washed into the compressor. These deposits can
be removed by washing with a garden hose.
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c. Water Wash Procedures

Refer to cleaning publication included in this section for details on procedure.

8. Unit Operation After Failure to Fire on Liquid Fuel (DLN 2.0 or DLN 2.6)

The following only applies to units with DLN 2.0 or DLN 2.6 combustion systems. After every
failure to fire on oil, a STOP command should be given and the unit allowed to decelerate to 2%
speed and operate there for at least 2 minutes before being restarted on gas or liquid fuel. Current-
ly, this must be done manually. This operation allows excess liquid fuel to drain from liners.

IV. DESCRIPTION OF PANELS AND TERMS

A. Turbine Control Panel (TCP)

The turbine control panel contains the hardware and software required to operate the turbine. A front
elevation view of the panel can be seen in the Hardware Description.

EMERGENCY STOP (5E) — This red pushbutton is located on the front of the TCP. Operation of this
pushbutton immediately shuts off turbine fuel.

BACKUP OPERATOR INTERFACE (BOI) — This interactive display is mounted on the front of the
TCP. All operator commands can be issued from this module. In addition, alarm management can be per-
formed and turbine parameters can be monitored from the <BOI>.

B. <I> CRT

The <I> CRT is a personal computer that directly interfaces to the turbine control panel. This is the primary
operator station. All operator commands can be issued from the <I> CRT. Alarm management can be per-
formed and turbine parameters can be monitored. With the proper password, editing can also be accom-
plished.

1. Main Display

Operator selector targets and master control selector targets can be actuated from the main display
by using the cursor positioning device (CPD). Operator selector targets include:

OFF — Inhibits a start signal.
CRANK — With crank selected, a start signal will bring the machine to purge speed.

FIRE — With FIRE selected, a START signal will bring the machine to minimum speed and establish
flame in the combustors. Selecting FIRE while the machine is on CRANK will initiate the firing se-
quence and establish flame in the combustors.

AUTO — With AUTO selected, a START signal will bring the machine to operating speed. Changing
selections from FIRE to AUTO will allow the machine to accelerate to operating speed.

REMOTE — With REMOTE selected, control for the unit is transferred to the remote control equip-
ment.
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Master control selector targets include:

START — A START selection will cause the unit to start. With AUTO selected. the unit will load to
the SPINNING RESERVE load point.

FAST START - A FAST START selection will cause the unit to start. With AUTO selected. the unit
will load to the PRESELECTED load point. The machine will ioad at the manual loading rate.

STOP - A STOP selection will cause the unit to initiate a normal shutdown.
All operator selector switches and master control selector targets are green and are located on the right
side of the display. All green targets are the AUTO/EXECUTE type, which means that the target must

be selected with the CPD and then, within three seconds, the EXECUTE target at the bottom of the
display must also be selected in order to actuate that command.

Load Control Display

Load selector targets can be actuated from the load control display by using the cursor positioning
device (CPD). Load selector targets include:

PRESEL - Select the preselected load point.
BASE - Select base temperature control load point.

*PEAK - Select peak temperature control load point.

*Fuel Mixture Display

Fuel selector targets are used to select the desired fuel by using the cursor positioning device (CPD).
Fuel selector targets include:

GAS SELECT - 100% gas fuel operation,
DIST SELECT - 100% distillate fuel operation.

MIX SELECT - Selecting MIX while on 100% single fuel will cause the machine to transfer to mixed
fuel operation at a preset mixture (not applicable on DLN units).

*Isochronous Setpoint Display

Govemor selector targets are used to select the desired type of speed control by using the cursor posi-
tioning device (CPD). Governor selector targets include:

DROOP SELECT - Used to select droop speed control.

ISOCH SELECT - Used to select isochronous speed control.
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5. *Inlet Guide Vane Control Display

The inlet guide vane (IGV) temperature control targets are IGV TEMP CNTL ON and IGV TEMP
CNTL OFF. The IGV AUTO target selects normal operation of the IGVs. The IGV MANUAL target
allows the maximum IGV angle to be manually set by the operator (not normally used while on-line).

6. Alarm Display

This screen displays the current un—reset alarms, the time when each alarm occurred, the alarm drop
number and a word description of the alarm. An “*" indicates that the alarm has not been acknowl-
edged. The “*" disappears after the alarm has been acknowledged. For more information, see the
Mark V Users” Manual (GEH-5979).

7. Auxiliary Display

COOLDOWN ON and COOLDOWN OFF can be selected from this display.

8. Manual Reset Target

Selecting the manual reset target resets the Master Reset Lockout function. This target must be se-
lected so that the unit can be restarted following a trip.

C. Definition of Terms

SPINNING RESERVE - The minimum load control point based on generator output. The spinning reserve
magnitude in MWs can be found in the control specifications (5-10% of rating is a typical value).

PRESELECTED LOAD - A load control point based on generator output. The preselected load point is
adjustable within a range designated in the Control Specification. The preseelected load point is normally
set below the base load point (50-60% of rating is a typical value).

BASE LOAD - This is the normal maximum loading for continuous turbine operation as determined by
turbine exhaust temperature levels.

PEAK LOAD (Optional) - This is the maximum allowable output permitted for relatively long—duration,
emergency power requirement situations consistent with acceptable turbine parts life. Peak loading dura-
tion is based on turbine exhaust temperature levels.

D. Generator Control Panel (Typical)

SYNCHRONIZING LAMPS — Rough indication of the speed and phase relationship between the gener-
ator and the bus.

FREQUENCY METER — Indicates generator frequency.
INCOMING VOLTMETER — Indicates generator voltage.
RUN VOLTMETER — Indicates bus voltage.

SYNCHROSCOPE — Indicates the phase relationship between the generator and bus voltage.
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GENERATOR AMMETER — Indicates generator phase current. The phase current to be read is selected
on the three position ammeter seiector switch.

GENERATOR WATTMETER — Indicates the generator output in megawatts.
GENERATOR VARMETER — Indicates the generator reactive output in megavars.

GENERATOR TEMPERATURE METER — (Traditionally included on the Generator Control Panel, but
actually displayed in Mark V SPEEDTRONIC® systems on the <[> CRT.) Reads the generator Resistance
Temperature Detector (RTD} selected by the temperature meter selector switch.

EXCITER VOLTMETER — Indicates generator field voltage (if used). _
GENERATOR FIELD AMMETER — Indicates generator field amperes (if used).
AMMETER SELECTOR SWITCH — See Generator Ammeter (above).

SYNCHRONIZING SELECTOR SWITCH (43S/CS) — Three position switch used to select the syn-
chronizing mode.

Manual — Selects manual synchronizing mode. In this position the generator frequency and voltage, bus
voltage, and phase relationship will be displayed to facilitate manual synchronizing.

Off/Remote — Used when the unit is being controlled from the remote control equipment.
Auto — Used for local automatic synchronizing.

VOLTMETER SWITCH (VS) — Used to select the phase of the bus voltage to be displayed on the run
voltmeter.

TEMPERATURE METER SELECTOR SWITCH — Traditionally included on the Generator Control
Panel, but actually displayed in Mark V SPEEDTRONIC® systems on the <[> CRT.

VOLTAGE/VAR CONTROCL SWITCH (90R4/CS) -— Controls generator voltage when the unit is off the
line, and controls voltage/vars when the machine is on the line. (Increase — Right; Decrease — Left;
spring return to normal.)

GENERATOR BREAKER CONTROL SWITCH (52G/CS) — Used to open or close the generator break-
er. The indicator lights above the switch indicate Open (Green) and Closed (Red).

Note: Using this switch, the generator breaker should be closed only when
proper synchronizing techniques are used or when the system onto
which the generator is being brought is not energized.

GENERATOR DIFFERENTIAL LOCK-OUT SWITCH (86G) — Manual reset lockout switch which
operates in the event of a generator fault.

GOVERNOR RAISE/LOWER CONTROL SWITCH (70R4/CS) — Used to control turbine speed when
the generator is off the line (i.e. for manual synchronizing); generator load when the generator is on the
line; and frequency when the generator is running isolated and on DROOP speed control.

TRANSFORMER DIFFERENTIAL LOCK-OUT SWITCH (86T) — Manual reset lockout switch which
operates in the event of a transformer fault.
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WATTHOUR METER — Measures the watthour output of the generator.

E. Motor Control Center

The turbine 1s provided with a motor control center for the control of the electrical auxiliaries. The motor
control center includes AC and DC distribution systems.

Motor controllers are used for auxiliaries such as motors and heaters. Each motor controller normaily con-
sists of a breaker, control power transformer, control circuit, power contactor, selector switch and indica-
tor lights. The selector switch is normally left in AUTO. Each motor control center is also provided with
AC and DC distribution panel boards with circuit breakers.

F. Supervisory Remote Equipment

Supervisory equipment is normally functionally the same as the equipment described in the cable con-
nected master panel. However, it may differ somewhat in metering and indications. Refer to the superviso-
ry manufacturer’s instruction manual for details.

G. Annunciator System

Alarms are displayed on the <I> CRT when the ALARM Display mode is selected. Before clearing an
alarm, action should be taken to determine the cause and perform the necessary corrective action. The fol-
lowing is a list of annunciator messages along with suggested operator action.

Note: The alarm messages can be categorized as either “trip” or “alarm”.
The “trip” messages contain the word TRIP in the message. The
““alarm” messages do not indicate TRIP. For those alarms associated
with permissive to start and trip logics latched up through the MAS-
TER RESET function, it will be necessary to call up the <I> CRT Dis-
play with the Master Reset target in order to unlatch and clear these
alarms. -
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INTEROFFICE MEMORANDUM

Date: 07-Jun-1999 09:32am
From: Mike Halpin TAL
HALPIN M
Dept:
Tel No:
To: Alvaro Linerc TAL { LINERO_A )

Subject: JEA - Brandy Branch

Al -

You may get a call from Bert with JEA. I had asked them a question (No. 9 of
attached} which they apparently do not wish to answer. According to Chris
Carlson who spcoke with Bert last week, they said that they would "provide this
additional information on the side, but do not wish to slow down the process".

I would appreciate it if you would support me in the event JEA contacts you to
get relief on this point.

Thanks
Mike




Department of

Environmental Protection

Twin Towers Office Building

Jeb Bush 2600 Bfair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary
May 26, 1999

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. N. Bert Gianazza, P.E.
Jacksonville Electric Authority
21 West Church Street
Jacksonville, FL. 32202-3139

Re: Request for Additional Information
DEP File No. 0310485-001-AC (PSD-FL-267)
Brandy Branch Facility - Three 170 MW Combustion Turbines

Dear Mr. Gianazza:

On May 18, the Department received your application and complete fee for an air construction/operation
permit for three 170-MW dual fuel, proposed ‘F’ class combustion turbines for the Brandy Branch Facility in
Duval County. The application is incomplete. In order to continue processing your application, the
Department will need the additional information below. Shouid your response to any of the below items
require new calculations, please submit the new calculations, assumptions, reference material and appropriate
revised pages of the application form.

1. Asindicated in the application, a recent BACT determination of General Electric simple cycle CT’s for
the Oleander Project resulted in NOy emissions of 9 ppm. Please provide specific information on what
costs are required in order to obtain a guarantee of 9 ppm as was provided for in that application.

2. If costs were incurred to obtain a guarantee of 12 ppm from a higher leve! (e.g. 15 ppm), please provide
that information.

3. Please explain why the “inlet bleed” data sheets show NOy emissions on gas at 15 ppmvd.
4. Please provide the rationale for the 15 ppmvd @ 15% O, limit proposed for CO as BACT for natural gas

. firing. The combustors typically achieve 12 ppm of CO.

5. Please éxplain why 26.00 ppm CO while firing oil is shown as the “Requested Allowable Emissions and
Units” within each CT’s Section H. Most other documentation indicates 20 ppm.

6. Please submit overlays (isopleths) of the maximum ground-level concentrations of NOy, PM/PM,,, CO,
- and SO, with respect to residential communities up to 2 miles (3.2 kilometers) from the proposed site.

7. Please provide a detailed map showing the location of all of the sources and fence-line receptors used in
the air quality impact analysis. These source and receptor locations should be shown in UTM coordinates
since the UTM coordinate system is used in the modeling. In addition send us diskettes containing all of
the a1r quality impact analysis modeling output files. \

8. How will fuel oil be delivered to the site, e.g. pipeline or trucks? If by truck, please estimate the average
number of daily deliveries.

“Protect, Conserve and Manage Florida’s Environment and Natural Resources”

Printed on recycled poper.



Mr. N. Bert Gianazza, P.E. DEP File No, 0310485-001-AC (PSD-FL-267)
Page 2 Df2

9. Please re-examine the use of fuel oil as a back-up fuel. Provide an evaluation of 0, 1 and 2 CT’s
simlultaneously combusting fuel oil and the corresponding effects un the Class [ Significant Impact Levels
for SO.,.

10. Provide the worst case start-up and shutdown emissions characteristics for the units under consideration
including start-up curves and duration of excess emissions. The Department plans to address excess
emissions in its BACT determination.

We .are awaiting comments from the EPA and the National Park Service. We will forward them to you
when re:ceived and they will comprise part of this completeness review,

Rule 62-4.050(3), F.A.C. requires that all applications for a Department permit must be certified by a
professional engineer registered in the State of Florida. This requirement also applies to responses to
Departrmient requests for additional information of an engineering nature. Please note that per Rule 62-
4.055(1): “The applicant shail have ninety days after the Department mails a timely request for additional
informavion to submit that information to the Department.......... Failure of an applicant to provide the timely
requestéd information by the applicable date shall result in denial of the application.”

If you have any questions, please call Michael P. Halpin, P.E. at 850/921-9530. Matters regarding review
of the modelmg should be directed to Chris Carlson (meteorologist) at 850/921-9537.

Sincerely,

(20 0%” S/ b

A A. Linero, P.E. Administrator
' New Source Review Section

AAL/mph

cc: Gregg Worley, EPA
Mr. John Bunyak, NPS
.I'lmes L. Manning, P.E. RESD
Chl’l: Kirts, DEP-NED
Anthony L. Compaan, P.E., Black & Veatch



Is your RETURN ADDRESS completed on the reverse side?

Z 333 B1& 1ty

US Postal Service

Receipt for Certified Mail
No Insurance Coverage Provided.
Do not use for Intematicnal Mail (See reversa)
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ast-Office, State, & ZIP Code F (
" v
: W

I S
Postage - _ $

Certified Fea

Special Defivery Fee

Restricted Delivery Fee

fetum Receipt Showing to
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TOTAL Postage & Fess | §
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—

Thank you for using Return Receipt Service.
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BLACK & VEATCH

8400 Ward Parkway, P.0O. Box 8405, Kansas City, Missouri 64114, {913} 458-2000

JEA B&V Project 60903
Brandy Branch Project B&V file 32.0203
Letter Number LO11 May 25, 1999

Mr. Al Linero, P.E. RECEIVED

New Source Review Section

Florida Department of Environmental Protection 9o

2600 Blair Stone Road MAY 26 1399
Tallahassee, Florida 32399-2400 BUREAU OF
Mail Stop 5505 AIR REGULATION

Dear Mr. Linero:

On behalf of the Jacksonville Electric Authority (JEA), Black & Veatch is pleased to submit the
enclosed CD-ROM and computer diskette containing the Prevention of Significant Deterioration
Air Permit Application air dispersion modeling files and the Electronic Submittal of Appiication
(ELSA) file for the Brandy Branch Facility. Please forward these diskettes to the approprate
parties for review. The compiete permit application, with the exception of these computer disks,
was previously submitted to you on May 17, 1989

If you have any questions concerning the permit application or these computer disks, please do
not hesitate to call Bert Gianazza at JEA at (904) 665-6247, or me at (913) 458-7961. -

Very truly yours,

BLACK & VEATCH

Air Quality Scientist

mjb

cc: Fite



Department of
Environmental Protection

Twin Towers Office Building
Jeb Bush 2600 Blair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary

May 20, 1999

Mr. Gregg Worley, Chief

Air, Radiation Technology Branch ) B
Preconstruction/HAP Section
U.S.EPA -RegionlV
61 Forsyth Street

Atlanta, Georgia 30303

Re: Jacksonville Electric Authority — Brandy Branch Project
0310485-001-AC, PSD-FL-267 ' ',

Dear Mr. Worley:

Enclosed for your review and comment is an application for the above mentioned project.
It consists of three simple cycle intermittent duty combustion turbines. The units are 170
megawatt General Electric PG7241FA combustion turbines with Dry Low NOx
combustors.

Your comments can be forwarded to my attention at the letterhead address or faxed to me
at (850)922-6979. If you have any questions, please contact Mike Halpm at (850)921-

9530,
Sincerely,
A A Lmero PE
) ) - Admmlstrator
New Source Review Section
AAL/Kt
Enclosures

cc: Mike Halpin, BAR

“Pratect, Conserve and Manage Florida’s Environment and Natural Resources™

Printed on recycled paper.




Department of
Environmental Protection

Twin Towers Office Building

Jeb Bush 2600 Blair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary
. May 20, 1999

Mr.-John Bunyak, Chief .

Policy, Planning & Permit Review Section ' »
NPS-Air Quality Division

Post Office Box 25287

Denver, Colorado 80225

Re: Jacksonville Electric Authority — Brandy Branch Project
0310485-001-AC, PSD-FL-267

Dear Mr. Bunyak:

Enclosed for your review and comment is an application for the above mentioned project.
It consists of three simple cycle intermittent duty combustion turbines. The units are 170
megawatt General Electric PG7241F A combustion turbines with Dry Low NOx
combustors.

Your comments can be forwarded to my attention at the letterhead address or faxed to the
Bureau at (850)922-6979. If you have any questions, please contact Mike Halpin at
(850)921-9530.

Sincerely,

o2 04 o

A. A Linero,PE. .
__Administrator

New Source Rev1ew Sectlon

AAL/Kt
Enclosures

cc: Mike Halpin, BAR

“Protect, Conserve and Manage Florida’s Environment and Natural Resources”

Printed on recycled paper.



