R&U REDDING ELECTRIC UTILITY
777 Cypress Avenue, P.O. Box 496071, Redding, CA 96049-6071  530.339.7300 ¢ Fax 530.339.7389

October 24, 2012
Mr. Ross Bell
Air Division Manager RECE l VE D
Shasta County Dept Resource Management
Shasta Air Quality Management District ocrt 2520 17
1855 Placer Street, Suite 101
Redding, CA 96001 SHASTA County 4 .

RE: Increase Unit 6 Startup Time Limitation Title V Application

Dear Mr. Bell,

On October 16, 2012, Redding Electric Utility (REU) submitted an application to modify District Permit 06-PO-42a
to modify the startup time for Unit 6 at the Redding Power Plant from two hours to four hours. Enclosed with this
letter is the corresponding application for a Title V operating permit modification.

In the enclosed application, REU suggests the following changes, in redline/strikeout format, to Condition D8 of
Title V Operating Permit 03-TV-02:

The emission limits in Condition D7 shall not apply during any startup (which is not to exceed 24
hours in duration) or shutdown (which is not to exceed 1.0 hours in duration). The EMX™
SCONOx system and good combustion practices shall be used whenever the combustion turbine is
operating and to the fullest extent practical during startup and shutdown conditions to minimize
pollutant emissions. Startup shall be defined as the period beginning with ignition and lasting
until equipment has reached stable operating mode and has achieved operating permit limits.
Shutdown shall be defined as the period beginning with the lowering of equipment from stable
operating load with the intention of full shutdown and lasting until fuel flow is completely off and
combustion has ceased. Emissions from the gas turbine and associated HRSG shall meet all of the
emissions limitations listed below for each startup or shutdown.

Pollutant Startup Shutdown Verification
NOx as NO, 8087 Ibs/24 hrs 40 Ib/hr Verified by CEMS

The operator must maintain the stationary combustion turbine, air pollution control equipment,
and monitoring equipment in a manner consistent with good air pollution control practices for
minimizing emissions at all times, including startup, shutdown, and malfunction.

[District Permit 06-PO-42, Condition 3228][40 CFR 60.4333]
If you have any questions, please call me at (530) 245-7017.

Sincerely,

=l

Greg Deedon
Electric Manager — Power Production

Enclosure

Redding’s Community Utility
reupower.com




STATIONARY SOURCE SUMMARY
(FORM 5-A1)

DISTRICT: Shasta County Air Quality Management District

COMPANY NAME: City of Redding (Redding Electric Utility)

< DISTRICT USE ONLY = District ID:

Application #: Application Received:
Application Filing Fee: Application Deemed Complete:

&

. Owner's Agent Name (if any):
. Responsible Official: Barry Tippen, Electric Utility Director

. General description of processes/products: Natural Gas-fired Turbine with HRSG

. FACILITY IDENTIFICATION

. Facility Name: Redding Power Plant
. Four digit SIC Code: 4911 EPA Plant ID: 7307
. Parent Company (if different than Facility Name): City of Redding
. Mailing Address: 17120 Clear Creek Road, Redding, CA 96001
. Street Address or Source Location: 17120 Clear Creek Road, Redding, CA 96001

UTM Coordinates (if required):
. Source located within: 50 miles of the state line [ 1Yes [x]No

50 miles of a Native American Nation [ 1Yes [ 1No [x] Not Applicable
Type of Organization: [ ] Corporation [ ] Sole Ownership [ x ] Government [ ] Partnership [ ] Utility Company

Legal Owner's Name: City of Redding (Redding Electric Utility)

. Plant Site Manager/Contact: Greg Deedon Telephone #: 530-245-7017

. Type of facility: Electric Power Plant

. Does your facility store, or otherwise handle, greater than threshold quantities of any substance on the Section 1 12(r) List of Substances

and their Thresholds (see attachment A)? [ ] Yes [x ] No

. Is a Federal Risk Management Plan [pursuant to Section 112(r)] required? [ ] Not Applicable [ 1Yes [x] No

(If yes, attach verification that Risk Management Plan is registered with appropriate agency or description of status of Risk Management
Plan submittal.)
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(FORM 5-A2)
DISTRICT: Shasta County Air Quality Management < DISTRICT USE ONLY =
District
DISTRICT ID:

COMPANY NAME: City of Redding FACILITY NAME: Redding Power Plant

II. TYPE OF PERMIT ACTION
CURRENT PERMIT EXPIRATION
(permit number) (date)
G Initial Title V Application
G Permit Renewal
January 3, 2015

G Significant Permit Modification 03-TV-02

G Minor Permit Modification

G Administrative Amendment
III. DESCRIPTION OF PERMIT ACTION

1. Does the permit action requested involve: a: [ ] Portable Source [ ] Voluntary Emissions Caps
[ x ] Acid Rain Source [ ] Alternative Operating Scenarios
[ ] Source Subject to MACT Requirements [Section 112]
b: [ 1 None of the options in 1.a. are applicable
2. Is source operating under Compliance Schedule? [ ] Yes [x]No

3. For permit modifications, provide a general description of the proposed permit modification:

On November 2, 2006, Redding Electric Utility (REU) submitted, to the Shasta County Air Quality Management District (AQMD), a
permit application for a new combined-cycle gas turbine (Unit 6) at the Redding Power Plant located in Redding, California. The
Unit 6 gas turbine is virtually identical to the pre-existing Unit 5 gas turbine and incorporates the same emissions control
technology (referred to as SCONOXx for Unit 5 and EMx™ [by Emerachem] for Unit 6; and referred to collectively as “EMx” in this
application) to minimize the emissions of nitrogen oxides (NOx) and carbon monoxide (CO). InJanuary 2007, the AQMD issued,
for public and United States Environmental Protection Agency (USEPA) review/comment, the Permit Evaluation and draft
Authority to Construct (ATC) for Unit 6. On February 16, 2007, the AQMD issued the ATC Permit (#06-P0O-42) for the new Unit 6.
Although the Permit Application specified a 4-hour startup period, comparable to that for Unit 5, and the AQMD’s Permit
Evaluation included the 4-hour startup, the ATC was issued with only a 2-hour startup limit for Unit 6. This permit application
presents REU’s request to change the current 2-hour startup limit on Unit 6 to four hours.

L _pageoutof _g_pages




REU's Requested Changes

Since a gas turbine equipped with an EMx system cannot reasonably be expected to meet its permit limits within a 2-hour startup
window, REU accordingly requests that the AQMD change the 2-hour startup limit for Unit 6 to four hours, consistent with REU’s
permit application, the AQMD'’s permit evaluation, and the operating limit for the identical Unit 5. Although REU is requesting that
the length of the startup period be increased from two to four hours, the total NOx emissions will not change. The modified
permit would include 87 pounds for each startup, which includes the original 80 pound limit from the permit for a two hour
startup, with 7 pounds of base load operation for the additional 2 hours of startup. This change represents no net increase in
emissions for the unit. Note also that Permit 03-TV-02 incorrectly references Condition 32 of District Permit 06-PO-42 rather than
Condition 28. Therefore, REU suggests the following changes, in redline/strikeout format, to Condition D8 of the Title V PTO:

The emission limits in Condition D7 shall not apply during any startup (which is not to exceed 24 hours in duration)
or shutdown (which is not to exceed 1.0 hours in duration). The EMx™ SCONOx system and good combustion
practices shall be used whenever the combustion turbine is operating and to the fullest extent practical during
startup and shutdown conditions to minimize pollutant emissions. Startup shall be defined as the period
beginning with ignition and lasting until equipment has reached stable operating mode and has achieved
operating permit limits. Shutdown shall be defined as the period beginning with the lowering of equipment from
stable operating load with the intention of full shutdown and lasting until fuel flow is completely off and
combustion has ceased. Emissions from the gas turbine and associated HRSG shall meet all of the emissions

limitations listed below for each startup or shutdown.

Pollutant Startup Shutdown Verification
NOx as NO, 8087 Ibs/24 hrs 40 Ib/hr Verified by CEMS

The operator must maintain the stationary combustion turbine, air pollution control equipment, and monitoring
equipment in a manner consistent with good air pollution control practices for minimizing emissions at all times,

including startup, shutdown, and malfunction.

[District Permit 06-PO-42, Condition 3228][40 CFR 60.4333]

Background

A 2-hour startup window may be manageable for some combined cycle turbines with water-injection or dry low-NOx (DLN)
combustors and SCR for NOx control. However, Units 5 and 6 at the Redding Power Plant are equipped with identical emissions
control technology, which use catalytic oxidation to control emissions of both CO and NOx. Unlike SCR technology, EMx does not
require ammonia injection for its oxidation-reduction reaction that removes NOx from the exhaust gas. Rather, the EMx reactor
catalytically converts NOx to nitrogen gas and sequentially regenerates the parallel reactors for a high level of emissions control.

In California, REU is one of the few operators of gas turbines equipped with EMx technology. As such, a review of typical startup
limits for 50 MW gas-fired gas turbines will not yield many, if any, examples of turbines equipped with EMx technology.
Therefore, startup limits applicable to most 50 MW gas turbines in California are not necessarily indicative of the startup

capabilities of a gas turbine equipped with EMx.

Process Description

The duration of the startup process for a typical combined cycle gas turbine is regulated by the allowable rate of temperature
increase that the steam generator and steam turbine can accommodate. However the duration of the startup process for a
combined cycle gas turbine equipped with an EMx system is further regulated by the temperature of the auxiliary steam used
to regenerate the EMx catalyst. Auxiliary steam temperature (which feeds the EMx) is the most critical parameter in the EMx
catalyst regeneration process. The EMx catalyst regeneration system, without which the EMx system cannot sustain
operation, requires a gradual ramping during startup until the EMx controls can be shifted from "warm-up" mode to
"operate." The manufacturer specifies the temperature (measured at the steam outlet from the EMx) at which the shift from

“warm-up” to “operate” can be made.

The gas turbine is initially fired at 5 MW while the boiler feed water is heated, high pressure steam is first generated, and
then superheated auxiliary (high pressure) steam is first fed to the EMx catalyst regeneration system reformer. Initially, the
EMx system will briefly control emissions until the catalyst is saturated; however, soon after the gas turbine is fired, exhaust
from the turbine will rapidly poison the catalyst, and further reduction in emissions cannot occur until the catalyst is

_2_pageoutof _T_pages



regénerated by the EMx. The gas turbine is then ramped to 10 MW while the high pressure steam pressure increases, and
while the auxiliary steam temperature and reformer outlet temperature continue to increase. The gas turbine is further
ramped to 24 MW once the high pressure steam reaches its design operating level of about 600 psi.

Once the auxiliary steam temperature at the reformer outlet reaches 700°F (the manufacturer’s design specification), the EMx
controls are shifted from "warm-up" mode to "operate" and the EMx system begins to sequentially regenerate pairs of
catalyst beds. Each regeneration cycle takes about 10 minutes. As each pair of catalyst beds is regenerated, NOx
concentrations in the gas turbine exhaust will be incrementally reduced. Once four pairs of catalyst beds are regenerated, the
EMXx system will consistently meet the emission limits. A process flow diagram of the EMx catalyst regeneration system is
included in Figure 1.

Figure 2 contains a figure showing a startup event from March 14, 2011, with the EMx catalyst regeneration system being
triggered at a reformer outlet temperature of 700°F (this temperature is shown by the black line in Figure 2). For this startup,
fuel ignition (the yellow line) commenced at 9:38 am. At about 11:20 am, the auxiliary steam temperature at the reformer
outlet reached 700°F (1 hour and 42 minutes after fuel ignition). After the operator verified that the auxiliary steam
temperature at the reformer outlet had met the manufacturer-specified temperature of 700°F, the EMx system was shifted to
“operate” mode (11:25 am; 1 hour and 47 minutes after fuel ignition). At this point in the operation, methane began to be
added to the steam reformer and catalyst regeneration commenced. At 12:22 pm, the catalyst beds were sufficiently
regenerated to sustain NOx concentrations (the red line) consistently below 2 ppm @ 15% O, (about 2 hours and 43 minutes
after fuel ignition). This startup event represents a nearly ideal startup with fresh catalyst and no operating problems or
equipment malfunctions.

A 50 MW combined cycle gas turbine equipped with an SCR system can typically achieve the design SCR operating temperature of
about 450°F, which reflects the exhaust gas temperature, in 2 hours or less. During the March 14, 2011, startup, the gas-side high
pressure evaporator outlet temperature (the green line), which approximates the inlet temperature of a theoretical SCR catalyst
on this turbine, reached 450°F at about 10:40 am (about 1 hour after startup). It takes much longer to heat auxiliary steam to
yield a reformer outlet temperature of 700°F (1 hour and 42 minutes) than it takes to merely heat the gas turbine exhaust to
450°F (about 1 hour). Ittakes longer still to completely regenerate the EMx catalyst (2 hours and 43 minutes). This longer startup
process was the basis for REU’s original proposal of a 4-hour gas turbine startup. Completing the startup of an EMx system within
2 hours is not a realistic expectation given the design constraints. Even under ideal conditions such as those experienced on

March 14, 2011, REU cannot achieve EMx system startup within the 2-hour window.
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CERTIFICATION STATEMENT

(FORM 5-M)
DISTRICT: Shasta County < DISTRICT USE ONLY =
DISTRICT ID:
COMPANY NAME: City of Redding FACILITY NAME: Redding Power Plant

Identify, by checking off below, the forms and attachments that are part of your application. If the application contains forms or attachments
that are not identified below, please identify these attachments in the blank space provided below. Review the instructions if you are unsure of
the forms and attachments that need to be included in a complete application.

Forms included with application Attachments included with applications
x__ Stationary Source Summary Form ____Description of Operating Scenarios
___Total Stationary Source Emission —__Sample emission calculations
Form

Fugitive emission estimates

___ Compliance Plan Form
___ List of Applicable requirrements

____Compliance Plan Certification Form
___Discussion of units out of compliance
___ Exempt Equipment Form with applicable federal requirements and, if
required, submit a schedule of Compliance

Certification Statement Form
___ Facility schematic showing emission

List other forms or attachments points
__ NSR Permit
__ PSD Permit
[ ] check here if additional forms listed ___Enhanced monitoring protocols
on back

__ Risk management verification per 112(r)
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List Other Forms or Attachments (cont.)

I certify under penalty of law, based on information and belief formed after reasonable inquiry, that the information contained in this
application, composed of the forms and attachments identified above, are true, accurate, and complete,

[ certify %@ible official, as defined in Rule 5.
4/1 Y ) [ o Zl’/ 1Z-

Signature of Rgsponsible Official Date

pp. Grea”
Prift Name of ReSponsible Official

Electne Mansaos — Preoes Pn:dudﬂ\ o2

Title of Responsible Offi¢ial and Company Name
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