Public Service Company of New Data Request TS-01

Hampshire
Docket No. DE 08-145 Dated: 02/03/2009
Q-STAFF-002
Page 1 of 3
Witness: William H. Smagula
Request from: New Hampshire Public Utilities Commission Staff
Question:

Please provide a listing of work done at Merrimack Unit 2 during the turbine outage,
separated into capital and O&M.

Response:

In April and May 2008, Merrimack Unit 2 underwent its scheduled major unit inspection outage.
The outage began on April 1 and ended on May 22 lasting just under 52 days. Capitalized
projects and major operations and maintenance work completed during the outage are listed
below. There were also numerous other corrective and preventative tasks performed throughout

the unit.

Capitalized Projects

HP/IP turbine replacement:
Installation of a new HP/IP turbine including the HP/IP rotor, stationary blade rings, and inner and
outer cylinder casings.

Generator rotor replacement:
Completed the replacement of the generator. This replacement incorporated improved design
features and allowed for a shorter outage duration.

Air heater tube replacement:
The tubular air heater had been on a multi-year replacement program. The hot-end air heater

replacement of the tubes began in 2007. The remaining tubes were installed during this outage.

Boiler floor replacement:
The boiler floor replacement project involved the replacement of the boiler floor sections, supports

and headers.

Selective catalytic reducer (SCR) catalyst replacement:

The SCR was installed on the unit in 1995. The 4 catalyst layers are on a replacement schedule
to maintain optimum NOXx reductions. Layer 4 of the catalyst was replaced during the outage.
This effort included vacuuming, sampling, thermocouples, staging removal, and demobilization.

Secondary superheater (SSH) inlet bank replacement:

During prior inspections 23 pendants in the SSH inlet tube bank were identified with reduced tube
wall thickness, typical in this area of the boiler caused by ash erosion and corrosion. The
replacement of pendants involved removing a side wall section to remove and replace the (23)
pendant sections in the most cost effective manner.

Ash conditioning equipment:
Ash conditioning equipment was installed on an existing flyash storage tank. This conditioning

equipment will provide the option for either dry or wet loading of flyash into the tanks.



Station batteries relocation and replacement:
Station batteries are required safety equipment to provide stand-alone power to critical systems

such as emergency lighting and the several emergency pumps. The batteries were installed in a
dedicated battery room with a forced ventilation system consistent with good industry practice.

Excitation switchgear voltage requlator replacement:

The older analog components were replaced with new digital components which have self
diagnostics and more readily available spare parts.

Sootblowers removal and replacement:

Sootblower maintenance and replacement is an on-going annual outage effort. During this
outage 13 sootblowers and associated supporting equipment were replaced.

Selective catalytic reducer sub-girt, insulation and lagging replacement for duct DO4C:

To eliminate a potential safety hazard, an area of the SCR duct had sub-girt, insulation and
lagging replaced.

Computer System: Replaced the distributed control system (DCS) system.

Primary Superheater (PSH) Bypass Valve: Replaced the 202 PSH bypass control valves.
Secondary Superheater (SSH) Bypass Valve: Replaced the 207 SSH bypass valve.

Main boiler feed pump (MBFP) control valve: Replaced the MBFP FCV 5 control valve.

SCR Expansion Joints: Replaced a number of SCR expansion joints consistent with the
expansion joint program.

Coal Bunker Gates: Replaced E, F & G coal bunker gates.

Projects Charged to Operation and Maintenance
Boiler Maintenance

Cyclones pin replacement and refractory installation: 468,000 pin studs were installed and

refractory was applied by hand (ramming) to the slag necks and sprayed into the boiler
floor section.

Secondary superheater inlet / intermediate / outlet alignment checks and shield repair /

replacement: Additional boiler tube maintenance included vacuuming the furnace area,
inspections, alignments, shield repairs, and selected replacements.

Vertical reheat superheater (VRSH) inspection of OXl stop and installation of additional OXI
stop: 693 of 1207 VRSH tube shields were removed and areas sandblasted in order to
apply the erosion inhibitor Oxi-Stop, as needed.

Air heater wall tie replacement: Sixteen wall ties that extend from north to south on the hot
side of the air heater were replaced. In addition, tie supports were installed in two places
from east to west to keep the ties in place.

Penthouse inspection and repairs of refractory walls: An inspection was performed and found

the boiler penthouse was in good condition with only 1-2 inches of ash buildup,
confirming the 2007 repairs were successful. The refractory walls were also inspected
and in general found to be in good shape. Incidental repairs of the refractory wall were
made as necessary.



Nondestructive examinations of the boiler: A variety of inspection and non-destructive testing
was performed throughout the boiler.

Other Balance of Plant Maintenance

Stack maintenance: The inner stack liner was washed and inspected. Repairs were made as
needed.

Precipitator: Repairs were made to the precipitator box casing, and the new and old
precipitators, ducts, hopper rooms and gutter system were vacuumed and inspected.

Miscellaneous planned maintenance work included valve inspection and repair, the corrosion

fatigue inspection program, and general system maintenance.
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June 7, 2006

Mr. Robert R. Scott, Director

Air Resources Division

NH Dept of Environmental Services
29 Hazen Drive, PO Box 95
Concord, NH 03302-0095

Public Service Company of New Hampstire
Merrimack Station — Scrubber Project
2008 Merrimack Unit #2 Outage

Dear Mr, Scott,

This correspondence is a follow-up to discussions held on May 16, 2005 between representat_ives
of Public Service of New Hampshire (PSNH) and NH Department of Environmental Services,
Air Resources Division (DES), specifically Craig Wright, Michele Andy, Gary Milbury, and Jeff
Underhill of DES and Bill Smagula, Lynn Tillotson, and Laurel Brown of PSNH.

Engineering Study and Assessment

As discussed at the May 16, 2006 meeting, PSNH is preparing for the installation of a scrubber
at Merrimack Station. As required by the recently enacted House Bill 1673-FN, a scrubber must
be installed and operational at Merrimack Station no later than July 1, 2013. In anticipation of a
statutory requirement, PSNH retained Sargent & Lundy to complete a comprehensive, multi-
phased engineering study to evaluate multi-pollutant control technology options for the
Merrimack Station and to identify the most cost effective and operationally feasible option for
mercury control as well as potential challenges. This evaluation included an assessment of the
boiler, balance of plant equipment, turbine-generator systems, and site work. This assessment
was done to ensure the existing station equipment will perform reliably and the unit’s cost will
remain competitive since the large investment necessary to install a scrubber necessitates the
continued operation of Merrimack Unit #2 (MK2) well beyond 2013. Lastly, to maintain the
generation output and value to customers, the large power consumption of a scrubber system — as
much as 6 to 10 megawatts, justified the need to fully assess balance. of plant improvements
necessary to offset the additional load.
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Phase I of this study confirmed that the installation and operation of a scrubber at Merrimack
Station is a viable option that will result in reductions in mercury and sulfur dioxide (S02)
emissions. However, the installation of a scrubber will require a new stack, material storage and
handling system, wastewater treatment system, balance of plant work, MK2 high
pressure/intermediate pressure (HP/IP) turbine and generator work, in addition to the installation
of the scrubber vessel.

Planned Maintenance Qutages

In order to meet the July 2013 deadline, it will be necessary for PSNH to complete as much of
the balance of plant work as possible during planned maintenance outages in the years preceding
2013. This will require careful planning and coordination given Merrimack Station’s anticipated
outage schedules. Planned maintenance outages occur on MK2 every year. PSNH typically
performs annual maintenance on MK2 in the spring to prepare for the higher summer demand
periods; while maintenance on MK1 is completed in the fall. The length of a particular outage
varies depending on the scope of work being completed and whether or not it is a “major”
outage. A “major” outage, when turbine and/or generator work is done, may last 8 to 10 weeks.
Routine turbine maintenance and generator inspections, as well as routine generator
maintenance, are completed every 5 years, The next major outage on MK2 is scheduled for
2008, and then again in 2013.

Repulatory Review

Prior to 2002, maintenance outage work had been scheduled, budgeted, and completed without
regulatory review by DES. Beginning in 2002, PSNH began meeting with representatives of
DES, at their request, to discuss capital maintenance projects scheduled to be completed during
each planned maintenance outage at Merrimack Station. Following this approach, the individual
projects identified as necessary by Sargent & Lundy would be included in the review conducted
immediately prior to the outage during which the work is scheduled to be completed. However,
due to long lead time for equipment delivery and the need to complete the work during the next
planned major outage, two projects — the MK2 HP/IP turbine and generator work — warrant
immediate discussion and review. ‘

Balance of Plant Projects Summary

The MK2 HP/IP project entails the replacement of one steam turbine rotating element and
stationary blades with functionally equivalent components. In order to maintain MK2's
generation output capability, the new blades will be energy efficient blades and of a more
reliable design. These blades are designed for maximum efficiency using th:ee—dimensiopal
flow analysis to optimize the steam turbine design. State of the art blade tip seals will prqwde
additional efficiency improvements, The HP/IP rotor, stationary blade rings and inner cylinder
casing will be replaced. The outer cylinder casing may also be replaced.
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The associated generator repair work involves the removal of cracks in the tooth-tops of the
rotot, where retaining rings are shrunk onto the rotor to hold copper bars in place. Once the
cracks are removed by grinding, a long retaining ring assembly with new, larger retaining rings
will be used to re-assemble the generator rotor, The generator field winding must be rewound
with new copper coils as part of this repair.

Following the completion of the HP/IP turbine and generator work, PSNH will be operating
MXK2 at the same fuel flow and emissions levels as it was operated prior to this equipment being
repaired and/or replaced. The HP/IP turbine work will not change the amount of coal burned.
Normal full load steam inlet conditions for flow, pressure and temperature will also be held
constant, while producing an expected 6 to 13 additional megawatts. Because the coal flow
remains constant, air emissions will not change or increase as a result of these projects.

Completion of the MK2 HP/IP turbine and generator projects is expected to maintain the
reliability and output of MK2, and allow for the operation of a scrubber. Although the total
combined cost of these two projects is estimated to be $9M — $15M, much of the budgeted
expense is associated with the routine disassembly, inspection, and reassembly of both the high
speed rotating equipment and the generator, The replacement of the HP/IP turbine work is being
done as a lower cost option to expensive, more frequent, and time consuming repairs.

Anticipated Schedule

PSNH has identified the next major outage, in 2008, as the appropriate outage to complete the
MK?2 HP/IP turbine and generator maintenance, Completion of these two projects during the
2008 outage will allow PSNH to complete the necessary maintenance and balance of plant work
in time to allow for the operation of the scrubber prior to June 2013. Completion of this work
during 2008 will reduce the construction crews on site, eliminate conflicts with the construction
of the scrubber system, and be more manageable for Merrimack Station resources.

In order to complete the MK?2 HP/IP turbine and generator maintenance during the spring 2008
outage, PSNH will have to place an order for equipment by July 2006. The lead time required
for equipment delivery is approximately 2 years. Traditionally, PSNH has placed orders for
equipment prior to regulatory review; however, PSNH is proceeding cautiously in order to
manage risks associated with the scrubber project (due entirely to the magnitude of the project)
and balance of plant work (due to the cost of the HP/IP turbine and generator maintenance
work). |

Approach for Expedited Review

As previously stated, the HP/IP turbine and generator work will not result in an increase in
emissions. As part of the scrubber project, emissions of mercury and sulfur dioxide will be
reduced significantly when the scrubber becomes operational. These projects are maintenance
___activities_that_are_routinely. performed_throughout-the_industry.and_are_necessary. to_maintain
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turbine and system efficiencies and reliability and, therefore, are not major modifications subject
to Prevention of Significant Deterioration/New Source Review (PSD/NSR) permitting
requirements. PSNH acknowledges that the issue of routine and non-routine physical changes is
among the PSD/NSR applicability issues that continue to be debated at a national level and that a
resolution of the issues may be years away. In order to satisfy the MK2 2008 outage work and
schedule, PSNH has chosen an approach for the HP/IP turbine and generator projects that will
expedite the regulatory review and does not require PSNH and DES to reach a resolution relative
to the routine or non-routine nature of these projects. Due to the reasons stated previously, it
would not be in the best interest of PSNH or PSNII customers to delay the regulatory review and
completion of the HP/IP turbine and generator work.

In order to expedite the discussion and review process, PSNH has agreed to establish “baseline™
emissions and substantiate “representative actual annual emissions” for Merrimack Station.
“Based on previous discussions with DES, it is our understanding that this approach allows an
“actual” to “representative actual annual emissions” test for the purposes of guantifying an
emissions increase and, therefore, eliminates the necessity for a NSR/PSD applicability
determination. PSNH accepts this “actual to representative actudl annual emissions” approach as
a means of documenting its position that there will be no increase in emissions as a result of the
HP/IP turbine and generator projects at Merrimack Station,

- As discussed at the May 16" meeting, PSNH. requests that DES concur, in writing, with this
“actual” to “representative actual annual emissions” approach. With DES agreement of this
approach, PSNH will provide the necessary documentation prior to the MK2 2008 planned
maintenance outage, including a baseline determination, representative actual annual emissions,
and supporting data to define normal source operations, if necessary.

If you would like to discuss the HP/IP turbine and generator work, or the approach outlined
above, please contact me at 634-2851, :

Sincerely,

William H. Snf/
Director — Generation

ce:  Craig A. Wright, DES ARD




June 12, 2006

M. William H. Smagula
Director-Generation

Public Service Company of New Hampshlre
780 North Commercial Street

Manchester, NH 03105-0330

Re: Merrimack Station - Planned 2008 Outage for Unit #2
Dear Mr. Seggala: "

This letter is in response to your June 7, 2006 letter to the Department of Environmental
Services (the Department) in which you provide information regarding future work planned to be
performed on Unit #2 (MK2) located at Merrimack Station in Bow, N.H. In pamcular, Public
Service Company of New Hampshire (PSNH) has indicated that during the next - major outage on

- MK2, scheduled for 2008, work will be performed on the MK2 high pressure/intermediate
pressure (HP!IP) section of the turbine and the generator section. PSNH has requested that the

Department review the planned work and approve a proposed strategy for addressing regulatory
issues.

The proposed MK2 HP/IP project entails the replacement of the MK2 steam turbine _
rotating element-and stationary blades with functionally equivalent components. Specifically, the
project entails the replacement of the HP/IP rotor, stationary blade rings and inner cybnder
casing. Additional work on the turbine may also include replacing the outer cylinder casing.
Planned generator work includes the removal of cracks in the tooth-tops of the rotor by grinding
and subsequent replacement of the old retaining rings with new, larger retaining rings. In
addition, thc generator field winding will be rewound with new copper coils.

PSNH has asserted that following the completetion of the above described work, MK2
will operate at the same fuel flow and emissions level as prior to the work. PSNH has also
‘indicated that normal full load steam inlet steam conditions for flow, pressure and temperature
will remain constant while producing an estimated 6 to 13 additional megawatts. PSNH has
estimated that the combined cost of these two projects will be $ 9 — 15 million. Finally, PSNH
has noted that this project is in preparation for the installation of a scrubber at Merrimack Station
required by HB 1673 FN. The anticipated increased power output generated by this project will
offset the energy demands of the new scrubber which will be installed by 2013.

As disciissed during the May 16" meeting, the above work was described as being very
similar in nature to work performed by Detroit Edison at the Monroe Power Plant as documented
*in a May 23, 2000 letter from the US Environmental Protection Agency. In that situation and
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this situation it was asserted that the work performed would nof result in a significant increase in
emissions and would not trigger a review under the New Source Review (NSR) program. In
order to expedite the review process, PSNH has pmposed to establish “actual” or “baseline”
emissions prior to performing the work and comparing those levels to “representative actual
annual emissions” following completion of the work as outlined in the NSR program. This
“actual” to “representative actual annual emissions” test will allow for documentation of PSNH’s
position that there will.be no increase in emissions as a result of the proposed work. The
Department agrees to the approach outlined in your June 7" correspondence and requests that
PSNH subnut the necessary documentation at least 60 days prior to the 2008 outage for MK2.

If you have any questlons regarding this determination, please contact Craig Wright,
Administrator, Bureau of Permitting and Environmental Health at (603) 271-6791.

Sincerely,

Robert R, Scott
Director
Air Resources Division
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Public Service Company of New Hampshire

P.O. Box 330
Manchester, NH 03105-0330
(603) 634-2236
Fax (603) 634-2213
macdojm@psnh.com
January 31, 2008 The Northesst Utilities System
John M. MacDonald
Vice President - Energy Delivery end Generation
Mr. Robert R. Scott, Director RECEIVED
Air Resources Division NEW HAMPSHIRE
NH Dept. of Environmental Services
29 Hazen Drive, PO Box 95 : FEB 04 2008
Concord, NH 03302-0095 AIR RESCURCES DIVISION

Public Service Company of New Hampshire
Merrimack Station —~ Clean Air Project
2008 Merrimack Unit #2 Outage

Dear Mr. Scott:

In response to your letter dated June 12, 2006, Public Service Company of New Hampshire
submits baseline emissions data and projected actual emissions data for Merrimack Unit #2
(MKZ2). This submittal is being made as part of an approach, agreed upon by PSNH and the
Department of Bnvironmental Services, Air Resources Division (DES), to allow for an expedited
regulatory review of balance of plant projects planned to be completed during MK2's 2008
outage. As requested, the emissions data provided in Attachment 1 is being submitted 60 days
prior to the upcoming MK?2 outage scheduled to begin on April 1, 2008. Please note, while this
project has been generally referred to as the scrubber project during its young life, PSNH has
adopted the name, The Clean Air Project, as its formal description. We will endeavor to use this
new name going forward.

Project Overview

As indicated in my letter to you dated June 7, 2006, the balance of plant projects planned to be
completed during the 2008 MK2 outage, including the HP/IP project and associated generator
repair work, are necessary in order to maintain the output of MK2 and comply with RSA 125-
0:13 which requires PSNH to install a wet scrubber at Merrimack Station, no later than July
2013. Given the large power consumption of the proposed scrubber system, the completion of
this energy efficiency project is vital to Merrimack Station’s long term operation.

The HP/IP project involves the replacement of one of the six steam turbine components with a
functionally equivalent component. The new, state of the art turbine blades will be energy

086529 REV. 3-06
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efficient. As part of this project, the HP/IP rotor, stationary blade rin gs, and inner and outer
cylinder casings will be replaced. The repair work to the generator involves an in-kind
replacement of the generator rotor. The replacement of the generator rotor is the most cost
effective approach to repairing the generator and is being completed as an alternate to the
previously proposed repair approach which included installation of a long retaining ring
assembly, rewinding with new copper coils, etc. The replacement of the generator requires a
shorter critical-path outage duration and eliminates unknowns and risks associated with repair
work.

Merrimack Unit #2 Operation

Merrimack Station is PSNH’s prime base load electric %cnerating station currently produces
approximately 475 net megawatts of electricity, 321.75" of which is produced by MK2.
Following the completion of the MK2 HP/IP turbine project and associated generator work MK2
is expected, per the contract guarantee, to produce an additional 6.5 megawartts of electricity.
The actual net unit output will range between 6 and 13 megawatts — an increase that is necessary
to support the large power consumption of the future, new scrubber system —due to the increased
efficiency of the turbine blades. As a result of this energy efficiency project, MK2 will produce
more energy without increasing fuel consumed.

Following the completion of the HP/IP turbine project and associated generator work, MK2 will
be operated at the same fuel flow rates and emissions levels as it was operated prior to the MK2
2008 outage. Normal full load steam inlet conditions for flow, pressure and temperature will
remain at their previous values. Because the coal flow will remain constant, there is no change
or increase in air emissions associated with the HP/IP turbine and generator project.

Given the base load operation of Merrimack Station, PSNH anticipates that actual annual
emissions from MK2 in the future will be very similar to historical emissions. A review of

‘historical data for the period 1996 through 2007 reveals slight variability in MK2’s annual

average capacity factor, operating hours, and total fuel burned, largely the result of annual
maintenance outage schedules which typically range between four and nine weeks and
unplanned outages. Historical data is enclosed as Attachment 2;

Regulatory Review

The approach proposed by PSNH for regulatory review is based on EPA guidance documents,
specifically those applicable to Detroit Edison’s Monroe Power Plant and Otter Tail Power’s
Coyote Station where similar projects have been undertaken. The proposed approach is also
based on existing federal PSD regulations which allow electric utilities to determine applicability
using projected actual emissions. This approach, which has previously been called the “actual-
to-representative-actual-annual” emissions test, allows utilities to compare projected future

1
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annual emissions that will occur following a non-routine physical or operational change to actual
baseline emissions preceding the change. Baseline emissions, calculated using utilization rate,
fuel uge and applicable emission factors, are based on an average annual emissions rate in tons
per year for each pollutant emitted. Projected actual emissions are based on the maximum
annual rate, in tons per year, at which a regulated PSD pollutant is projected to be emitted, less
any emissions that could have been accommodated during the baseline period and are not related
to the change. The proposed approach allows PSNH to document that there is no emissions
increase associated with the MK2 HP/IP turbine and generator project.

Baseline Emissions

PSNH understands that baseline is calculated based on the average emissions, representative of
normal operation, during 2 consecutive years during the previous 5 year period. PSNH has
calculated baseline emissions for MK2 based on the annual average of emissions during two
consecutive calendar years, or twenty-four consecutive months, preceding the 2008 outage,
specifically 2006-2007. In addition to the enclosed historical data, summaries of emissions for
the previous 5 years (2003-2007) as well as baseline for TSP, CO, VOCs, SO2, and NOx are
provided in Attachment 2. The baseline for NOx and SO2 was calculated using emissions data
contained in PSNH’s Quarterly Emissions Inventory Reports, as previously filed with DES and
the NH Public Utilities Commission. Copies of these reports for the years 2006-2007 are also
enclosed in Attachment 3. Baseline emissions for CO and VOCs were calculated using AP42
emissions factors published by DES and available on its web site. Baseline emissions for PM
were calculated using the emissions rate documented during the most recent stack test. These
calculations are identical to those used in PSNH’s annual emissions reports and emissions based
fees.

Projected Actual Emissions

Projected actual emissions for 2008 and 2009 have been calculated using forecasted annual
capacity factors, fuel use, hours of operation and emissions rates. Projected emissions for 2008
are based on the average for the previous 5-year period, while projected emissions for 2009 are
based on hours of operation, fuel use, and emissions similar to 2006. As previously stated, given
the base load operation of Merrimack Station, PSNH anticipates that MK2’s projected actual
emissions will be comparable to its historical actual emissions. Projected actual emissions and
forecasted capacity factors for MK2 are enclosed in Attachment 1. Historic capacity factors are
contained in Attachments 1 and 2. In accordance with EPA guidance, the projection of post-
change emissions does not include the portion of emissions that could have been accommodated
before the change and is unrelated to the change. See letter from Francis X. Lyons, Regional
Administrator, US EPA, to Henry Nickel, Counsel for the Detroit Edison Company, Hunton &
Williams, dated May 23, 2000. Maximum potential emissions (i.e., emissions that can be
accommodated prior to the change) currently allowed under TP-B-0462 and existing state and

federal-applicable requirements are contained inAttachment 4:
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Future Recordkeeping and Reporting

As specified under 40 CFR 52.21(b)(21)(v) and 40 CFR 52.24(f)(13)(v), PSNH will maintain
and submit to DES, on an annual basis for a period of 5 years, information demonstrating that
there are no emissions increases as a result of the HP/IP turbine and generator project. This
information may include annual utilization data, emissions data, fuel use, etc. PSNH may
exclude emissions increases that are caused by other factors including, for example, increases
associated with variability in control technology operation and performance or coal
characteristics. Emissions increases may also exclude increases associated with increased use of
MK2 due to the growth in electrical demand for the utility system as a whole since the baseline
period. See Detroit Edison Applicability Determination Detailed Analysis, dated May 23, 2000.

In addition to documenting that there is no increase in emissions associated with the HP/IP
turbine and generator project, the enclosed baseline and projected actual emissions fulfills the
request for documentation contained in your letter dated June 12, 2007. Should you have any
questions or require additional information relative to the MK2 HP/IP turbine and generator
project or the enclosed data, please contact me at 634-2851 or Laurel L. Brown, Senior
Environmental Analyst, at 634-2331.

Sincerely,

_ N )
Wl
William H. Smagula, P.E.

Director — Generation

Enclosures

CE Thomas S. Burack, Commissioner, DES
Harold E. Keyes, PSNH Merrimack Station




PSNH Merrimack Station
Merrimack Unit #2

Historic Emissions Data

S02 NOXx co PM
tons/yr tons/yr tonslyr  tonsfyr
2003 17,387 2,685 196 218
2004 20,582 3,067 211 233
2005 22,948 3,283 220 234
2008 22,729 3,304 236 256
2007 25,062 2,250 228 249

Historic Operational Data

Capacity Coal #2 0il

Factor % tonsfyr galfyr
2003 73.90 768,969 28,826
2004 80.50 841,129 22,867
2005 79.10 - 870,802 77,180
2006 83.90 ' 937,595 29,070
2007 82.90 912,674 11,427

Baseline Period: January 2006 - December 2007

Baseline Emissions

S02 NOx co PM
tonslyr tons/yr tonsfyr  tonsfyr
23,896 2,777 232 253

Projected Capacity Factor and Representative Actual Emissions

S02 NOx co PM

tons/yr tons/yr tonsfyr  tonsfyr

2008 21,742 2,918 218 238
2009 25,082 3,304 236 256

Attachment 1

VOCs
tons/yr
43
46
48
52
50

VOCs
tons/yr
51

VOCs Capacity

tons/yr Factor %
48 80.1
52 83.9

Merrimack Station - Scrubber Project
2008 Merilmack Unit #2 Outage



abeino 2# Nun NoBWLWS 8002
j08lDld 18QQruag - LOREIS YorWLIa)

2¥'L ¥19'216 1671 81'0 6'¢8 0205 ve'6ve 02'822 09'6v2'2 0¥'290'se 2002
0.0'62 GBS LE6 6.1 92'0 6'e8 £8'lg 61'952 $9°662 00¥0e'e 006222 2002
06}°LL 208048 £6°} 820 1'6L 0E'8Yy LLvee 0.'612 00'esz'e 00°8¥6'22 G002
198'22 62LL¥8 LY 820 608 6E°9¥ 19'2e2 26'012 00°290' 0028502 iv002
928'8e 696'89. 851 92'0 6'eL 90°el eLlle 08'S61 08'¥89°2 00°/8¢'LL €002
6SV'El 61826, 061 120 L'G1. €0y 8 ole S1°002 002.8'2 00°206'02 200e
Lig'vl 202'g8. L3 0e'0 8'vL . S vl ocole L1102 00°0€L’E 0029572 1002
€CL'IE vi6'sv8 1272 8€'0 98 4281 06°1€2 04612 00°202'¥ 00'251'92 l0002
S¥9'91 ey6'z69 - 9l 170 589 9.°6€ 059LF'L 8081 00°829' 00'815'02 Wmmm L
gegs'ce 102°25. (o] r 80 20L yLey 02'988'L 29°161 00°'SPL'Y 00°699'Le 18661
$S0'el 655098 512 880 0'es glL's¥ 00°2£8°L Ly'eee 05'¥08'6 oL'gzl'oe _BE
512'8l €260t e §6°0 6'69 €21y 0¥'665'L 9481 0z'gle'el 15°6.5°e2 9661
1Aj1eb 1f/suoy mguwuwysq] mguwysq] 9 Joyoed 1A/suoy 1Ajsuoy 1h/suo) 1f/suoy 1hjsuoy .m._mm ik
oz # jeog zos XoN fyoedeg SO0A d 02 XON Z0S _
|
Z# Nun PeWLLIBYY

2 Juswiyoeny i uonels v_n.m_E_._._mv__m,_ HNSd



. 800Z/¥E/L0 LuIND 097 Aq paledalg
1 - € INZWHOVLLY

. Jeak Juawino sy Jo sjel SUOJSSILLR ABEIBAY UO PESE] BJE SLOISSILT
(peysnipe sem Jaqueoeq) IOVHIAY AILHOIIM G-L-A NOLLYLS OL IWND3 S SISATYNY 1304 "INSWLSNIAY ASAYNS TYIHIY S| AMLNT 03HHYLIS g
‘NYNg 03.Lv"0dd 34Y SNOL W02 (v

‘AIHYNOT0 SNENG LSTL NIHM SHINOW
ONIING NIAT 'S380dMNd ONILYO4IY HO- SLINM HLOE HOJ A3SN SISATYNY TLSOANOD ATHLNOW (&
LHOIZM AS IN3OHId IHY S3INTVA HNdINS (2

‘S.L33HS SISATYNY T3Md IHL NO ,JIAIFOIY S¥. FHV 03SN SASATYNY 11V (1 ‘S3LON
NLENAXON SE1 3DWHIAY I - 9810
NLEWNXON S813DVHIAY N - 2810 u
% * NLEWN ¥3d YNJINS 91 IAY 1TVH3N0 - £60°L
XV ©3W 3LVLS HN - 000 - . # NLBWN Y3d MNINS AI3AV - U0 Z# - 200°0
NL1SAIN ¥3d ZOS SET1IOVHIAY - §LL'Z . NLENN ¥3d ¥NJINS 9 IAY- VOO -  €60°)
61000 91000 £000°0 B¥S'ce PRS2 B5LLLE6 nid zivol
650°L FrY'EL  LOD | e¥L  pOO'SL o¥'L  BEL'EL 8F) mo@qﬁ
£69'l  LZV'LL 99T'Z Ew.ﬁ ¥80'sZ oz¥'LL (A e £90'98Z'L ¥/9'2L6 lGE'ele w._E“.E,m._(
0B0'L ¥EV'6L . 20D €9 - S8 z9 69V'€ 925z 3] ¥oZ 18 8E’L  268'ZL Se't  ove'zh 09F  018'MZ1 vhE've zee'ee OMMQ
080°L ¥Z¥'6L Z00 8L z6 Z8 zee'e 80¥'T Si8 8¥Z 98 EE'l  S0B'ZL 82l  Z68'zL e¥lL  o0e0'tZl  Gle'eR glz'ie AON
080°, ¥Z¥'6l 200 629'L  6BY'L  ObL 250 ZrL'z 016 szZ €6 8¥'L  60D'EL 05’k 8si'el €¥'L  geg'DlL  OvE'sL A .Bjo
060°L ¥BE'EL L0O 168 “ 168 zie'z . a8l " gs8 S8l 8 ¥l S90'cl Wl c12ZZ'el 1§71 £5t'86 WL'60 zilee mm“m
060, ¥BE'6L 10D  60L° 604 - Log'e 5552 5v0'L zsz 0oL 0S5’k 2Zel'st 8¥'L  ZL'El 951 950'8ZL  549'06 Liv'ze w.._?.
080°L ¥BE'SL L0'0 o0e9 0e9 = 0lz'e 80€'2 296 61 26 6¢'L  0s0'el 82l pSl'el LEL le9'szL  zzo'Le 590'pe .SH_. 3
0E0’Z 69E'SL L0'0 608't  92l't €8 Loz'e 982'z Lz6 861 19 98k  8FL'EL 8eL | zol'el zel 866'2L}  B9g'es 62862 NAP
0E0’. BSE'SL 100 LOL'Z  lol'z 2 ZIE'L 15€ Ls6 - €5 vL 621 Zvv'el 9L’k ol'tl Se'h BoS'or 0SL'EL 65e'eE ><E
0E0Z B9E'6L  LOO. S8 - 56 rre's LZ' zL0') ot 04 85'L  Loo'el 0s'L  esz'el 121 ovo'os 208'st £ee'te zn?
080°2L Zlg'sl Zoo 1os 8g €06 lze'e 96¥'Z ZE8 vel 89 oF'l  L26'ZL OF'L  g0Z'el ¥l 0LZ'€ZL  oee'vs ve'se miz
080°Z Zle'sL 200 1ZE'Z  lee'E . zol'e 602'2 £56 (148 89 95’L 8Lzl Pl ov0'el BSL ¥BZ'LE 15¢'v £ve'oz mmw_
080°L Zig'sl Zo0 99z - goz = Zrl'e G69'Z Lo’} €6l £l 05l 6¥0'E) 'L PZO'EL BS'L  L20'SZL  ¥SV'EE  © £lG'Ze z$
eB/saT qymq Imging ‘e ‘es B9 Z0S 8UOL £0S SUOL  ZOg sUoL XONSUOL XONSUOL Ingng  qymd  Jig qymignjng SUOL SUo| SUoJ F_Eﬁws_
% IWLOL AW LMW W30 W30 wao UE ] W30 Bay 2N SN DI DI YL0L 2N LN i
RLATeT I ] DI XN % % %
a3Nung Sv 0 z#

gINdng- sv woo —

SNOLLYINDIYO SNOISSING XON - Z0S 2002
NOLLVLS MOVIWIHEIW

£ CHNHOVLLY :




Z - § INAWHOVILY . _ _
’ L00Z/62/10 uunD 087 Aq patedald

1e8k Juauna auj Jo SjR1 suo|ssilue efielany UC pesEq 8Je SUO|SS|W
 (poysnipe SBM J0qUB00) IOVHIAY GALHOIEM Q-L-A NOLLVLS O.L VN0 S1 SISATYNY 1304 'LNSNLSNIGY ASAUNS TVIMFY ST AMINS a3YYVLS .
; . "NYNA Q3 LYHOUd THY SNOL W00 (¥
‘QaHHNO20 SNYNE 1S3L NIHM SHINOW m
ONIMAG NIAT ‘S3S0dHNd ONLLHOATY HO4 SLINN HLOE HO4 03SN SISATYNY 3LISQdN0D ATHINOW (€
“IHOIIM A8 LHEOHId T8V SINTVA¥NIINS (2 H
.w&wm:mm.wﬁﬁpjm:}mzhzobmzwommm¢=mm<nwm=wmm>._<z«ﬂ¢ : ﬁm._.nz

NLEWWXON S8 JOVHIAY DIN -, ¥820

NLININAXON ma.mw.ﬁmsﬁ PN 2LE0 .
NLEWN ¥2d WNAINS A1 SAY TIVEIA0- - G107

XVIN O3Y ALVLS HN - 000% 3 - NLEWN ¥3d ¥NSINS Gl AV -U0Z# - 9200 i
:._.mﬁzmmn_aommﬂmwéw.i. 166 ALENW ¥3d ¥N4INS 91 IAY-TVO0D = 510} “

Y . 2 |

) 8000 0F000 €000 _ LLLZE mmuwa.,wu levvies _._.Eﬁm_é

v0L  905'6L SO0 c _ ZCL ole'el 2L wll'el BYL I maﬁmﬁrw

166'vS 0L0'6C [z8'sz ezL'ZE  8ZLZZ  866'6.  POE'S 859"} “geg'osz'L §65'66  LOE'OLE ngbFf»

- - - - - = - - - - - ze'L owa'el 20 whv'el eyt (9SeW) G {062} Bo<.w
0so'.  vRP'SL  LL'0 8v0's  Esk'e  G6S'L v £26'L 0Z6 e 961 €01 AGV'El 8L b2i'er 1@'L Lie'obl  6E6'08 8eL'6z 03a
090°L F¥'EL  LLD BZLZ = 62L'z €8T zeve zas §Le 00z ¥2'L PI6'ZTL YL 8ZM'el €2'F  088'0ZL  #O6'LE 018'eZ AON |
080, ¥Y'EL  LI'0 €297 818 S00°T BLO'E We'z 8.LL vy z0z sl'L  oLM'El 9Vl SOL'El SV'L  €60'8LL 9.2  LISUZ 120
890, Llg'sl €00 6bL'L  @ea's  .6Z'L  Z06'L O Z61 zal LW - T o8'TL 2L G68'CL 689k  wiv'YL £29'69 Loa'y d3s
ge0’. Llg'sl €00 28 18 * B6L'E G£5'Z £gz'L 061 2L 8L OLL'ZV 6Z S88'Th 659°L  6BE'DEL  BET'96 lal've any
go0’. ile'el €00 282 (-] £8 e viEZ 8bo'L 4% v ¥e'L  099'Ch 2TEL G8'ZL Z¥L  pEL'iEL  LSL'08 L9E'VE ne
oB0'L 8z¥'sl €00 080t 626 512 6L0'E 09Z'z -7 691 56 s¥L esR'zi ¥k EL'El 08 MPOULLL ZIE'IE 62Y'sT NOP
080'L +vag'sl vo'0  ge2'ol  00k's  SEMY 228l L211 ob8 - WL 8 £6't €g8'CL 0T} 0S0'El 06’  ¥E'DS 0ee'L2 r10'eT AYIN
080’z ¥as'sl 00 00K'ET 2Pl 85z'z €16l orz'l vEL 8EZ sl 9e’h BIE'EL SZ'+  9EE'EL 0L  ZER'wL HP'05 Lze've ddy'
0Z0°L PI¥'SlL 00 €.6'T  0BL'L €61’} 90T 616"t 086 744 lzz 1e'L sbe'sl €2’ oeg'el €91 ozi'0ZL  leg'ss 682'LE UYWL
0Z0'L ¥I¥'SL YOO BI¥'e  lel's  80L't  ZBLZ pLE'L 808 1ze 8Ll pL'L 1BZ'EL 80°L  EEE'El e LLL'K6 [B-0:T:] 956'¥Z g3d
0ZO0L iYL v0'0 zee'® 6Ly  €le'y  £00'E 61T 608 vEY 602 oK'l l80'tk SLL gg0'el 2L skl'0ZL /8908 880'0e Nvr
RERG aAma Jgns  [BD . D 8D €0S SUOL 2OS SUOL gOSsUOL XONSUOL XONSUOL WIS Qumq  Jming - qumq - Jning - Suot SUGL SUoL Yo
_ % IWLIOL 2N N W3o W3o w30 na3o Wao Bay DN 2N W IN TvLoL TN AN !

VIOL - 2N BIN DIN v % : %

iy : . i
e nm._zmbm..w{".:ﬁuﬂ._ a3nNdgng Sy oD

SNOLLYINDTYD SNOISSING XON ~20S 9002
NOLLYLS MOVINIHE3N

€ INAWHOVILY




PSNH Merrimack Station
Merrimack Unit #2

Current Permit Limits
max gross heat input

max annual gross heat input
max sulfur content of coal burned
max sulfur content of #2 fuel oil

max fuel consumption (coal)

max fuel consumption (coal).

max fuel consumption (#2 oil)
max fuel consumption (#2 oil)
NOx

502

3,473
30,423,480
2.80

0.40

136.20
1,198,078.0
1,656.0
14,500,000.0

15.40
5,621.00

85,185.74

Attachment 4

mmBtu/hr

mmBtu

Ib/mmBtu

% by weight
tons/hr

tons per 12-mo
gal/hr

gallons per 12-mo

tons per day
ipy calculated = 15.4 tpd * 365

tpy calculated = 2.8 Ib/mmBtu
* 3473 mmBtu/hr * 8760 * 2 / 2000

Merrimack Station - Scrubber Project
2008 Merrimack Unit #2 Outage



The State of New Hampshire
DEPARTMENT OF ENVIRONMENTAL SERVICES

Thomas S. Burack, Commissioner

March 31, 2008

Mr. William H. Smagula, P.E. °

Director - Generation v, &
Public Service Company of New Hampshire
P.O. Box 330 -

Manchester, NH 03105-0330

Re: Merrimack Station — 2008 Merrimack Unit #2 Outage

Dear Mr. Smagula:

The New Hampshire Department of Environmental Services, Air Resources Division (DES)
has reviewed your letter dated January 31, 2008, regarding planned projects to be completed on
Merrimack Station Unit #2 (MK2) during the April 2008 outage. In particular, Public Service
Company of New Hampshire (PSNH) submitted its assessment of projected future actual emissions
from MK2 of pollutants regulated under the New Source Review, Prevention of Significant
Deterioration (PSD), and Nonattainment New Source Review programs (hereinafter referred to as
NSR) to support its position that modifications to the steam turbine and generator for MK2 will not
result in increased emissions and, therefore, do not trigger the need for review under new

Hampshire’s NSR program.

PSNH submitted this information under the provisions of 40 C.F.R. 52.21(b)(21)(iv),
commonly referred to as the “WEPCO rule,” which allows utilities to make non-routine
modifications that would otherwise be subject to NSR permitting if they demonstrate that future
actual emissions will not increase as a result. The WEPCO rule also requires that a “no emissions
increase” demonstration continue for 5 years (or a longer period not to exceed 10 years if such a
period is more representative of the modified unit’s normal post-change operations) after the
modification is completed. Subject to these requirements and for the reasons discussed below, DES
has conditionally determined that NSR permitting requirements do not apply to PSNH’s
modifications to MK2 at this time.

In determining whether an activity triggers NSR, a two step test is specified by the Clean Air
Act and U.S. Environmental Protection Agency (EPA) regulations (which DES has adopted). The
first step is to determine if such activity is a physical or operational change. Ifitis, the second step
is to determine whether emissions will increase because of the change. In its January 31, 2008
letter, PSNH provided DES with a demonstration that future actual emissions will not increase as a
result from the work scheduled for the April 2008 MK2 outage.

While DES has conditionally determined that NSR permitting requirements do not apply to -
the planned modifications to MK2, this determination is based solely on the future actual annual
emissions projections.provided by PSNH, as DES currently has no method available to confirm or
dispute the future actual emissions projections. DES does concur with PSNH’s determination that
the 24-month period from January 2006 through December 2007 is the representative emissions
baseline period. _

DES Web site: www.des.nh.gov

P.O. Box 95, 29 Hazen Drive, Concord, New Hampshire 03302-0095
Telephone: (603) 27 _l—-13'70 * Fax: (603) 271-1381 » TDD Access: Relay NH 1-800-735-2964
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In regard to the type and level of post-change emissions that may be properly excluded from
rmining NSR applicability, DES

the calculation of future actual emissions for purposes of dete
believes that a future meeting to discuss this issue would be beneficial.

_ If you have any questions regarding this letter, please contact Gary Milbury of the
Permitting & Environmental Health Bureau at (603) 271-2630 or via email at

gmilbury(@des.nh.gov.

Sincerely,

L2013

Chief Air Programs Manager
Air Resources Division

caw/gdm

. March 31, 2008 :



Public Service Company of New Data Request TS-01

Hampshire
Docket No. DE 08-145 Dated: 02/03/2009
Q-STAFF-002
Page 1 of 3
Witness: William H. Smagula
Request from: New Hampshire Public Utilities Commission Staff
Question:

Please provide a listing of work done at Merrimack Unit 2 during the turbine outage,
separated into capital and O&M.

Response:

In April and May 2008, Merrimack Unit 2 underwent its scheduled major unit inspection outage.
The outage began on April 1 and ended on May 22 lasting just under 52 days. Capitalized
projects and major operations and maintenance work completed during the outage are listed
below. There were also numerous other corrective and preventative tasks performed throughout

the unit.

Capitalized Projects

HP/IP turbine replacement:
Installation of a new HP/IP turbine including the HP/IP rotor, stationary blade rings, and inner and
outer cylinder casings.

Generator rotor replacement:
Completed the replacement of the generator. This replacement incorporated improved design
features and allowed for a shorter outage duration.

Air heater tube replacement:
The tubular air heater had been on a multi-year replacement program. The hot-end air heater

replacement of the tubes began in 2007. The remaining tubes were installed during this outage.

Boiler floor replacement:
The boiler floor replacement project involved the replacement of the boiler floor sections, supports

and headers.

Selective catalytic reducer (SCR) catalyst replacement:

The SCR was installed on the unit in 1995. The 4 catalyst layers are on a replacement schedule
to maintain optimum NOXx reductions. Layer 4 of the catalyst was replaced during the outage.
This effort included vacuuming, sampling, thermocouples, staging removal, and demobilization.

Secondary superheater (SSH) inlet bank replacement:

During prior inspections 23 pendants in the SSH inlet tube bank were identified with reduced tube
wall thickness, typical in this area of the boiler caused by ash erosion and corrosion. The
replacement of pendants involved removing a side wall section to remove and replace the (23)
pendant sections in the most cost effective manner.

Ash conditioning equipment:
Ash conditioning equipment was installed on an existing flyash storage tank. This conditioning

equipment will provide the option for either dry or wet loading of flyash into the tanks.



Station batteries relocation and replacement:
Station batteries are required safety equipment to provide stand-alone power to critical systems

such as emergency lighting and the several emergency pumps. The batteries were installed in a
dedicated battery room with a forced ventilation system consistent with good industry practice.

Excitation switchgear voltage requlator replacement:

The older analog components were replaced with new digital components which have self
diagnostics and more readily available spare parts.

Sootblowers removal and replacement:

Sootblower maintenance and replacement is an on-going annual outage effort. During this
outage 13 sootblowers and associated supporting equipment were replaced.

Selective catalytic reducer sub-girt, insulation and lagging replacement for duct DO4C:

To eliminate a potential safety hazard, an area of the SCR duct had sub-girt, insulation and
lagging replaced.

Computer System: Replaced the distributed control system (DCS) system.

Primary Superheater (PSH) Bypass Valve: Replaced the 202 PSH bypass control valves.
Secondary Superheater (SSH) Bypass Valve: Replaced the 207 SSH bypass valve.

Main boiler feed pump (MBFP) control valve: Replaced the MBFP FCV 5 control valve.

SCR Expansion Joints: Replaced a number of SCR expansion joints consistent with the
expansion joint program.

Coal Bunker Gates: Replaced E, F & G coal bunker gates.

Projects Charged to Operation and Maintenance
Boiler Maintenance

Cyclones pin replacement and refractory installation: 468,000 pin studs were installed and

refractory was applied by hand (ramming) to the slag necks and sprayed into the boiler
floor section.

Secondary superheater inlet / intermediate / outlet alignment checks and shield repair /

replacement: Additional boiler tube maintenance included vacuuming the furnace area,
inspections, alignments, shield repairs, and selected replacements.

Vertical reheat superheater (VRSH) inspection of OXl stop and installation of additional OXI
stop: 693 of 1207 VRSH tube shields were removed and areas sandblasted in order to
apply the erosion inhibitor Oxi-Stop, as needed.

Air heater wall tie replacement: Sixteen wall ties that extend from north to south on the hot
side of the air heater were replaced. In addition, tie supports were installed in two places
from east to west to keep the ties in place.

Penthouse inspection and repairs of refractory walls: An inspection was performed and found

the boiler penthouse was in good condition with only 1-2 inches of ash buildup,
confirming the 2007 repairs were successful. The refractory walls were also inspected
and in general found to be in good shape. Incidental repairs of the refractory wall were
made as necessary.



Nondestructive examinations of the boiler: A variety of inspection and non-destructive testing
was performed throughout the boiler.

Other Balance of Plant Maintenance

Stack maintenance: The inner stack liner was washed and inspected. Repairs were made as
needed.

Precipitator: Repairs were made to the precipitator box casing, and the new and old
precipitators, ducts, hopper rooms and gutter system were vacuumed and inspected.

Miscellaneous planned maintenance work included valve inspection and repair, the corrosion

fatigue inspection program, and general system maintenance.
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Public Service
of New Hampshire

The Northeast Utilities Bystam

June 7, 2006

Mr. Robert R. Scott, Director

Air Resources Division

NH Dept of Environmental Services
29 Hazen Drive, PO Box 95
Concord, NH 03302-0095

Public Service Company of New Hampstire
Merrimack Station — Scrubber Project
2008 Merrimack Unit #2 Outage

Dear Mr, Scott,

This correspondence is a follow-up to discussions held on May 16, 2005 between representat_ives
of Public Service of New Hampshire (PSNH) and NH Department of Environmental Services,
Air Resources Division (DES), specifically Craig Wright, Michele Andy, Gary Milbury, and Jeff
Underhill of DES and Bill Smagula, Lynn Tillotson, and Laurel Brown of PSNH.

Engineering Study and Assessment

As discussed at the May 16, 2006 meeting, PSNH is preparing for the installation of a scrubber
at Merrimack Station. As required by the recently enacted House Bill 1673-FN, a scrubber must
be installed and operational at Merrimack Station no later than July 1, 2013. In anticipation of a
statutory requirement, PSNH retained Sargent & Lundy to complete a comprehensive, multi-
phased engineering study to evaluate multi-pollutant control technology options for the
Merrimack Station and to identify the most cost effective and operationally feasible option for
mercury control as well as potential challenges. This evaluation included an assessment of the
boiler, balance of plant equipment, turbine-generator systems, and site work. This assessment
was done to ensure the existing station equipment will perform reliably and the unit’s cost will
remain competitive since the large investment necessary to install a scrubber necessitates the
continued operation of Merrimack Unit #2 (MK2) well beyond 2013. Lastly, to maintain the
generation output and value to customers, the large power consumption of a scrubber system — as
much as 6 to 10 megawatts, justified the need to fully assess balance. of plant improvements
necessary to offset the additional load.
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Mr. Robert R, Scott, Director
-~ June 7, 2006
Page 2

Phase I of this study confirmed that the installation and operation of a scrubber at Merrimack
Station is a viable option that will result in reductions in mercury and sulfur dioxide (S02)
emissions. However, the installation of a scrubber will require a new stack, material storage and
handling system, wastewater treatment system, balance of plant work, MK2 high
pressure/intermediate pressure (HP/IP) turbine and generator work, in addition to the installation
of the scrubber vessel.

Planned Maintenance Qutages

In order to meet the July 2013 deadline, it will be necessary for PSNH to complete as much of
the balance of plant work as possible during planned maintenance outages in the years preceding
2013. This will require careful planning and coordination given Merrimack Station’s anticipated
outage schedules. Planned maintenance outages occur on MK2 every year. PSNH typically
performs annual maintenance on MK2 in the spring to prepare for the higher summer demand
periods; while maintenance on MK1 is completed in the fall. The length of a particular outage
varies depending on the scope of work being completed and whether or not it is a “major”
outage. A “major” outage, when turbine and/or generator work is done, may last 8 to 10 weeks.
Routine turbine maintenance and generator inspections, as well as routine generator
maintenance, are completed every 5 years, The next major outage on MK2 is scheduled for
2008, and then again in 2013.

Repulatory Review

Prior to 2002, maintenance outage work had been scheduled, budgeted, and completed without
regulatory review by DES. Beginning in 2002, PSNH began meeting with representatives of
DES, at their request, to discuss capital maintenance projects scheduled to be completed during
each planned maintenance outage at Merrimack Station. Following this approach, the individual
projects identified as necessary by Sargent & Lundy would be included in the review conducted
immediately prior to the outage during which the work is scheduled to be completed. However,
due to long lead time for equipment delivery and the need to complete the work during the next
planned major outage, two projects — the MK2 HP/IP turbine and generator work — warrant
immediate discussion and review. ‘

Balance of Plant Projects Summary

The MK2 HP/IP project entails the replacement of one steam turbine rotating element and
stationary blades with functionally equivalent components. In order to maintain MK2's
generation output capability, the new blades will be energy efficient blades and of a more
reliable design. These blades are designed for maximum efficiency using th:ee—dimensiopal
flow analysis to optimize the steam turbine design. State of the art blade tip seals will prqwde
additional efficiency improvements, The HP/IP rotor, stationary blade rings and inner cylinder
casing will be replaced. The outer cylinder casing may also be replaced.
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Mr. Robert R. Scott, Director
June 7, 2006
Page 3

The associated generator repair work involves the removal of cracks in the tooth-tops of the
rotot, where retaining rings are shrunk onto the rotor to hold copper bars in place. Once the
cracks are removed by grinding, a long retaining ring assembly with new, larger retaining rings
will be used to re-assemble the generator rotor, The generator field winding must be rewound
with new copper coils as part of this repair.

Following the completion of the HP/IP turbine and generator work, PSNH will be operating
MXK2 at the same fuel flow and emissions levels as it was operated prior to this equipment being
repaired and/or replaced. The HP/IP turbine work will not change the amount of coal burned.
Normal full load steam inlet conditions for flow, pressure and temperature will also be held
constant, while producing an expected 6 to 13 additional megawatts. Because the coal flow
remains constant, air emissions will not change or increase as a result of these projects.

Completion of the MK2 HP/IP turbine and generator projects is expected to maintain the
reliability and output of MK2, and allow for the operation of a scrubber. Although the total
combined cost of these two projects is estimated to be $9M — $15M, much of the budgeted
expense is associated with the routine disassembly, inspection, and reassembly of both the high
speed rotating equipment and the generator, The replacement of the HP/IP turbine work is being
done as a lower cost option to expensive, more frequent, and time consuming repairs.

Anticipated Schedule

PSNH has identified the next major outage, in 2008, as the appropriate outage to complete the
MK?2 HP/IP turbine and generator maintenance, Completion of these two projects during the
2008 outage will allow PSNH to complete the necessary maintenance and balance of plant work
in time to allow for the operation of the scrubber prior to June 2013. Completion of this work
during 2008 will reduce the construction crews on site, eliminate conflicts with the construction
of the scrubber system, and be more manageable for Merrimack Station resources.

In order to complete the MK?2 HP/IP turbine and generator maintenance during the spring 2008
outage, PSNH will have to place an order for equipment by July 2006. The lead time required
for equipment delivery is approximately 2 years. Traditionally, PSNH has placed orders for
equipment prior to regulatory review; however, PSNH is proceeding cautiously in order to
manage risks associated with the scrubber project (due entirely to the magnitude of the project)
and balance of plant work (due to the cost of the HP/IP turbine and generator maintenance
work). |

Approach for Expedited Review

As previously stated, the HP/IP turbine and generator work will not result in an increase in
emissions. As part of the scrubber project, emissions of mercury and sulfur dioxide will be
reduced significantly when the scrubber becomes operational. These projects are maintenance
___activities_that_are_routinely. performed_throughout-the_industry.and_are_necessary. to_maintain
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turbine and system efficiencies and reliability and, therefore, are not major modifications subject
to Prevention of Significant Deterioration/New Source Review (PSD/NSR) permitting
requirements. PSNH acknowledges that the issue of routine and non-routine physical changes is
among the PSD/NSR applicability issues that continue to be debated at a national level and that a
resolution of the issues may be years away. In order to satisfy the MK2 2008 outage work and
schedule, PSNH has chosen an approach for the HP/IP turbine and generator projects that will
expedite the regulatory review and does not require PSNH and DES to reach a resolution relative
to the routine or non-routine nature of these projects. Due to the reasons stated previously, it
would not be in the best interest of PSNH or PSNII customers to delay the regulatory review and
completion of the HP/IP turbine and generator work.

In order to expedite the discussion and review process, PSNH has agreed to establish “baseline™
emissions and substantiate “representative actual annual emissions” for Merrimack Station.
“Based on previous discussions with DES, it is our understanding that this approach allows an
“actual” to “representative actual annual emissions” test for the purposes of guantifying an
emissions increase and, therefore, eliminates the necessity for a NSR/PSD applicability
determination. PSNH accepts this “actual to representative actudl annual emissions” approach as
a means of documenting its position that there will be no increase in emissions as a result of the
HP/IP turbine and generator projects at Merrimack Station,

- As discussed at the May 16" meeting, PSNH. requests that DES concur, in writing, with this
“actual” to “representative actual annual emissions” approach. With DES agreement of this
approach, PSNH will provide the necessary documentation prior to the MK2 2008 planned
maintenance outage, including a baseline determination, representative actual annual emissions,
and supporting data to define normal source operations, if necessary.

If you would like to discuss the HP/IP turbine and generator work, or the approach outlined
above, please contact me at 634-2851, :

Sincerely,

William H. Snf/
Director — Generation

ce:  Craig A. Wright, DES ARD




June 12, 2006

M. William H. Smagula
Director-Generation

Public Service Company of New Hampshlre
780 North Commercial Street

Manchester, NH 03105-0330

Re: Merrimack Station - Planned 2008 Outage for Unit #2
Dear Mr. Seggala: "

This letter is in response to your June 7, 2006 letter to the Department of Environmental
Services (the Department) in which you provide information regarding future work planned to be
performed on Unit #2 (MK2) located at Merrimack Station in Bow, N.H. In pamcular, Public
Service Company of New Hampshire (PSNH) has indicated that during the next - major outage on

- MK2, scheduled for 2008, work will be performed on the MK2 high pressure/intermediate
pressure (HP!IP) section of the turbine and the generator section. PSNH has requested that the

Department review the planned work and approve a proposed strategy for addressing regulatory
issues.

The proposed MK2 HP/IP project entails the replacement of the MK2 steam turbine _
rotating element-and stationary blades with functionally equivalent components. Specifically, the
project entails the replacement of the HP/IP rotor, stationary blade rings and inner cybnder
casing. Additional work on the turbine may also include replacing the outer cylinder casing.
Planned generator work includes the removal of cracks in the tooth-tops of the rotor by grinding
and subsequent replacement of the old retaining rings with new, larger retaining rings. In
addition, thc generator field winding will be rewound with new copper coils.

PSNH has asserted that following the completetion of the above described work, MK2
will operate at the same fuel flow and emissions level as prior to the work. PSNH has also
‘indicated that normal full load steam inlet steam conditions for flow, pressure and temperature
will remain constant while producing an estimated 6 to 13 additional megawatts. PSNH has
estimated that the combined cost of these two projects will be $ 9 — 15 million. Finally, PSNH
has noted that this project is in preparation for the installation of a scrubber at Merrimack Station
required by HB 1673 FN. The anticipated increased power output generated by this project will
offset the energy demands of the new scrubber which will be installed by 2013.

As disciissed during the May 16" meeting, the above work was described as being very
similar in nature to work performed by Detroit Edison at the Monroe Power Plant as documented
*in a May 23, 2000 letter from the US Environmental Protection Agency. In that situation and




Mr. William H. Smagula : June 12, 2006

Merrimack Station - Planned 2008 Outage forMK2 ..., ' _Page?

this situation it was asserted that the work performed would nof result in a significant increase in
emissions and would not trigger a review under the New Source Review (NSR) program. In
order to expedite the review process, PSNH has pmposed to establish “actual” or “baseline”
emissions prior to performing the work and comparing those levels to “representative actual
annual emissions” following completion of the work as outlined in the NSR program. This
“actual” to “representative actual annual emissions” test will allow for documentation of PSNH’s
position that there will.be no increase in emissions as a result of the proposed work. The
Department agrees to the approach outlined in your June 7" correspondence and requests that
PSNH subnut the necessary documentation at least 60 days prior to the 2008 outage for MK2.

If you have any questlons regarding this determination, please contact Craig Wright,
Administrator, Bureau of Permitting and Environmental Health at (603) 271-6791.

Sincerely,

Robert R, Scott
Director
Air Resources Division
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Public Service Company of New Hampshire

P.O. Box 330
Manchester, NH 03105-0330
(603) 634-2236
Fax (603) 634-2213
macdojm@psnh.com
January 31, 2008 The Northesst Utilities System
John M. MacDonald
Vice President - Energy Delivery end Generation
Mr. Robert R. Scott, Director RECEIVED
Air Resources Division NEW HAMPSHIRE
NH Dept. of Environmental Services
29 Hazen Drive, PO Box 95 : FEB 04 2008
Concord, NH 03302-0095 AIR RESCURCES DIVISION

Public Service Company of New Hampshire
Merrimack Station —~ Clean Air Project
2008 Merrimack Unit #2 Outage

Dear Mr. Scott:

In response to your letter dated June 12, 2006, Public Service Company of New Hampshire
submits baseline emissions data and projected actual emissions data for Merrimack Unit #2
(MKZ2). This submittal is being made as part of an approach, agreed upon by PSNH and the
Department of Bnvironmental Services, Air Resources Division (DES), to allow for an expedited
regulatory review of balance of plant projects planned to be completed during MK2's 2008
outage. As requested, the emissions data provided in Attachment 1 is being submitted 60 days
prior to the upcoming MK?2 outage scheduled to begin on April 1, 2008. Please note, while this
project has been generally referred to as the scrubber project during its young life, PSNH has
adopted the name, The Clean Air Project, as its formal description. We will endeavor to use this
new name going forward.

Project Overview

As indicated in my letter to you dated June 7, 2006, the balance of plant projects planned to be
completed during the 2008 MK2 outage, including the HP/IP project and associated generator
repair work, are necessary in order to maintain the output of MK2 and comply with RSA 125-
0:13 which requires PSNH to install a wet scrubber at Merrimack Station, no later than July
2013. Given the large power consumption of the proposed scrubber system, the completion of
this energy efficiency project is vital to Merrimack Station’s long term operation.

The HP/IP project involves the replacement of one of the six steam turbine components with a
functionally equivalent component. The new, state of the art turbine blades will be energy

086529 REV. 3-06
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Mr. Robert R, Scott, Director
January 28, 2008
Page 2 of 4

efficient. As part of this project, the HP/IP rotor, stationary blade rin gs, and inner and outer
cylinder casings will be replaced. The repair work to the generator involves an in-kind
replacement of the generator rotor. The replacement of the generator rotor is the most cost
effective approach to repairing the generator and is being completed as an alternate to the
previously proposed repair approach which included installation of a long retaining ring
assembly, rewinding with new copper coils, etc. The replacement of the generator requires a
shorter critical-path outage duration and eliminates unknowns and risks associated with repair
work.

Merrimack Unit #2 Operation

Merrimack Station is PSNH’s prime base load electric %cnerating station currently produces
approximately 475 net megawatts of electricity, 321.75" of which is produced by MK2.
Following the completion of the MK2 HP/IP turbine project and associated generator work MK2
is expected, per the contract guarantee, to produce an additional 6.5 megawartts of electricity.
The actual net unit output will range between 6 and 13 megawatts — an increase that is necessary
to support the large power consumption of the future, new scrubber system —due to the increased
efficiency of the turbine blades. As a result of this energy efficiency project, MK2 will produce
more energy without increasing fuel consumed.

Following the completion of the HP/IP turbine project and associated generator work, MK2 will
be operated at the same fuel flow rates and emissions levels as it was operated prior to the MK2
2008 outage. Normal full load steam inlet conditions for flow, pressure and temperature will
remain at their previous values. Because the coal flow will remain constant, there is no change
or increase in air emissions associated with the HP/IP turbine and generator project.

Given the base load operation of Merrimack Station, PSNH anticipates that actual annual
emissions from MK2 in the future will be very similar to historical emissions. A review of

‘historical data for the period 1996 through 2007 reveals slight variability in MK2’s annual

average capacity factor, operating hours, and total fuel burned, largely the result of annual
maintenance outage schedules which typically range between four and nine weeks and
unplanned outages. Historical data is enclosed as Attachment 2;

Regulatory Review

The approach proposed by PSNH for regulatory review is based on EPA guidance documents,
specifically those applicable to Detroit Edison’s Monroe Power Plant and Otter Tail Power’s
Coyote Station where similar projects have been undertaken. The proposed approach is also
based on existing federal PSD regulations which allow electric utilities to determine applicability
using projected actual emissions. This approach, which has previously been called the “actual-
to-representative-actual-annual” emissions test, allows utilities to compare projected future

1
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annual emissions that will occur following a non-routine physical or operational change to actual
baseline emissions preceding the change. Baseline emissions, calculated using utilization rate,
fuel uge and applicable emission factors, are based on an average annual emissions rate in tons
per year for each pollutant emitted. Projected actual emissions are based on the maximum
annual rate, in tons per year, at which a regulated PSD pollutant is projected to be emitted, less
any emissions that could have been accommodated during the baseline period and are not related
to the change. The proposed approach allows PSNH to document that there is no emissions
increase associated with the MK2 HP/IP turbine and generator project.

Baseline Emissions

PSNH understands that baseline is calculated based on the average emissions, representative of
normal operation, during 2 consecutive years during the previous 5 year period. PSNH has
calculated baseline emissions for MK2 based on the annual average of emissions during two
consecutive calendar years, or twenty-four consecutive months, preceding the 2008 outage,
specifically 2006-2007. In addition to the enclosed historical data, summaries of emissions for
the previous 5 years (2003-2007) as well as baseline for TSP, CO, VOCs, SO2, and NOx are
provided in Attachment 2. The baseline for NOx and SO2 was calculated using emissions data
contained in PSNH’s Quarterly Emissions Inventory Reports, as previously filed with DES and
the NH Public Utilities Commission. Copies of these reports for the years 2006-2007 are also
enclosed in Attachment 3. Baseline emissions for CO and VOCs were calculated using AP42
emissions factors published by DES and available on its web site. Baseline emissions for PM
were calculated using the emissions rate documented during the most recent stack test. These
calculations are identical to those used in PSNH’s annual emissions reports and emissions based
fees.

Projected Actual Emissions

Projected actual emissions for 2008 and 2009 have been calculated using forecasted annual
capacity factors, fuel use, hours of operation and emissions rates. Projected emissions for 2008
are based on the average for the previous 5-year period, while projected emissions for 2009 are
based on hours of operation, fuel use, and emissions similar to 2006. As previously stated, given
the base load operation of Merrimack Station, PSNH anticipates that MK2’s projected actual
emissions will be comparable to its historical actual emissions. Projected actual emissions and
forecasted capacity factors for MK2 are enclosed in Attachment 1. Historic capacity factors are
contained in Attachments 1 and 2. In accordance with EPA guidance, the projection of post-
change emissions does not include the portion of emissions that could have been accommodated
before the change and is unrelated to the change. See letter from Francis X. Lyons, Regional
Administrator, US EPA, to Henry Nickel, Counsel for the Detroit Edison Company, Hunton &
Williams, dated May 23, 2000. Maximum potential emissions (i.e., emissions that can be
accommodated prior to the change) currently allowed under TP-B-0462 and existing state and

federal-applicable requirements are contained inAttachment 4:
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Future Recordkeeping and Reporting

As specified under 40 CFR 52.21(b)(21)(v) and 40 CFR 52.24(f)(13)(v), PSNH will maintain
and submit to DES, on an annual basis for a period of 5 years, information demonstrating that
there are no emissions increases as a result of the HP/IP turbine and generator project. This
information may include annual utilization data, emissions data, fuel use, etc. PSNH may
exclude emissions increases that are caused by other factors including, for example, increases
associated with variability in control technology operation and performance or coal
characteristics. Emissions increases may also exclude increases associated with increased use of
MK2 due to the growth in electrical demand for the utility system as a whole since the baseline
period. See Detroit Edison Applicability Determination Detailed Analysis, dated May 23, 2000.

In addition to documenting that there is no increase in emissions associated with the HP/IP
turbine and generator project, the enclosed baseline and projected actual emissions fulfills the
request for documentation contained in your letter dated June 12, 2007. Should you have any
questions or require additional information relative to the MK2 HP/IP turbine and generator
project or the enclosed data, please contact me at 634-2851 or Laurel L. Brown, Senior
Environmental Analyst, at 634-2331.

Sincerely,

_ N )
Wl
William H. Smagula, P.E.

Director — Generation

Enclosures

CE Thomas S. Burack, Commissioner, DES
Harold E. Keyes, PSNH Merrimack Station




PSNH Merrimack Station
Merrimack Unit #2

Historic Emissions Data

S02 NOXx co PM
tons/yr tons/yr tonslyr  tonsfyr
2003 17,387 2,685 196 218
2004 20,582 3,067 211 233
2005 22,948 3,283 220 234
2008 22,729 3,304 236 256
2007 25,062 2,250 228 249

Historic Operational Data

Capacity Coal #2 0il

Factor % tonsfyr galfyr
2003 73.90 768,969 28,826
2004 80.50 841,129 22,867
2005 79.10 - 870,802 77,180
2006 83.90 ' 937,595 29,070
2007 82.90 912,674 11,427

Baseline Period: January 2006 - December 2007

Baseline Emissions

S02 NOx co PM
tonslyr tons/yr tonsfyr  tonsfyr
23,896 2,777 232 253

Projected Capacity Factor and Representative Actual Emissions

S02 NOx co PM

tons/yr tons/yr tonsfyr  tonsfyr

2008 21,742 2,918 218 238
2009 25,082 3,304 236 256

Attachment 1

VOCs
tons/yr
43
46
48
52
50

VOCs
tons/yr
51

VOCs Capacity

tons/yr Factor %
48 80.1
52 83.9

Merrimack Station - Scrubber Project
2008 Merilmack Unit #2 Outage
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PSNH Merrimack Station
Merrimack Unit #2

Current Permit Limits
max gross heat input

max annual gross heat input
max sulfur content of coal burned
max sulfur content of #2 fuel oil

max fuel consumption (coal)

max fuel consumption (coal).

max fuel consumption (#2 oil)
max fuel consumption (#2 oil)
NOx

502

3,473
30,423,480
2.80

0.40

136.20
1,198,078.0
1,656.0
14,500,000.0

15.40
5,621.00

85,185.74

Attachment 4

mmBtu/hr

mmBtu

Ib/mmBtu

% by weight
tons/hr

tons per 12-mo
gal/hr

gallons per 12-mo

tons per day
ipy calculated = 15.4 tpd * 365

tpy calculated = 2.8 Ib/mmBtu
* 3473 mmBtu/hr * 8760 * 2 / 2000

Merrimack Station - Scrubber Project
2008 Merrimack Unit #2 Outage



The State of New Hampshire
DEPARTMENT OF ENVIRONMENTAL SERVICES

Thomas S. Burack, Commissioner

March 31, 2008

Mr. William H. Smagula, P.E. °

Director - Generation v, &
Public Service Company of New Hampshire
P.O. Box 330 -

Manchester, NH 03105-0330

Re: Merrimack Station — 2008 Merrimack Unit #2 Outage

Dear Mr. Smagula:

The New Hampshire Department of Environmental Services, Air Resources Division (DES)
has reviewed your letter dated January 31, 2008, regarding planned projects to be completed on
Merrimack Station Unit #2 (MK2) during the April 2008 outage. In particular, Public Service
Company of New Hampshire (PSNH) submitted its assessment of projected future actual emissions
from MK2 of pollutants regulated under the New Source Review, Prevention of Significant
Deterioration (PSD), and Nonattainment New Source Review programs (hereinafter referred to as
NSR) to support its position that modifications to the steam turbine and generator for MK2 will not
result in increased emissions and, therefore, do not trigger the need for review under new

Hampshire’s NSR program.

PSNH submitted this information under the provisions of 40 C.F.R. 52.21(b)(21)(iv),
commonly referred to as the “WEPCO rule,” which allows utilities to make non-routine
modifications that would otherwise be subject to NSR permitting if they demonstrate that future
actual emissions will not increase as a result. The WEPCO rule also requires that a “no emissions
increase” demonstration continue for 5 years (or a longer period not to exceed 10 years if such a
period is more representative of the modified unit’s normal post-change operations) after the
modification is completed. Subject to these requirements and for the reasons discussed below, DES
has conditionally determined that NSR permitting requirements do not apply to PSNH’s
modifications to MK2 at this time.

In determining whether an activity triggers NSR, a two step test is specified by the Clean Air
Act and U.S. Environmental Protection Agency (EPA) regulations (which DES has adopted). The
first step is to determine if such activity is a physical or operational change. Ifitis, the second step
is to determine whether emissions will increase because of the change. In its January 31, 2008
letter, PSNH provided DES with a demonstration that future actual emissions will not increase as a
result from the work scheduled for the April 2008 MK2 outage.

While DES has conditionally determined that NSR permitting requirements do not apply to -
the planned modifications to MK2, this determination is based solely on the future actual annual
emissions projections.provided by PSNH, as DES currently has no method available to confirm or
dispute the future actual emissions projections. DES does concur with PSNH’s determination that
the 24-month period from January 2006 through December 2007 is the representative emissions
baseline period. _
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In regard to the type and level of post-change emissions that may be properly excluded from
rmining NSR applicability, DES

the calculation of future actual emissions for purposes of dete
believes that a future meeting to discuss this issue would be beneficial.

_ If you have any questions regarding this letter, please contact Gary Milbury of the
Permitting & Environmental Health Bureau at (603) 271-2630 or via email at

gmilbury(@des.nh.gov.

Sincerely,

L2013

Chief Air Programs Manager
Air Resources Division

caw/gdm

. March 31, 2008 :



