Clean Power Plan 111(d) Development Comments from Doug Rothe, Hazen, ND

First – I would like to introduce myself and provide a little background on my career experience which helps to qualify my comments on the Clean Power Plan from a unique perspective of broad technical knowledge and experience.  Also, these are my personal comments based on that experience and may not be in agreement with the views and positions of my former employer or the lignite coal industry.  I also have only studied the Clean Power Plan provisions in a summary fashion and not in significant detail.

I worked for 36.5 years for Basin Electric Power Cooperative at the following locations:
· Leland Olds Station - 3.5 yrs.  (Mechanical Engineer)
· Laramie River Station, Wheatland Wyoming– 1.5 yrs. (Ass’t Start-up Coordinator)
· Antelope Valley Station – 25 years (Start-up Coordinator, Chief Start-up Engineer, Plant Engineer, Maintenance Superintendent)
· Basin Electric Power Cooperative Headquarters – 6.5 yrs. (NextGen Project Engineer, Commissioning and Generation Resource Project Engineer, Mechanical/Performance Consulting Engineer and Mechanical Engineering Supervisor)

I’ve been directly involved in the commissioning of the Laramie River Station Units 2 & 3 near Wheatland, Wyoming; the Antelope Valley Station Units 1 & 2 near Beulah ND; Deer Creek Station, a natural gas, combined cycle station near Elkton, South Dakota (NE of Brookings); the Dry Fork Station near Gillette Wyoming, and the ID booster fans and draft controls associated with the Leland Olds Station Flue Gas Desulfurization Project near Stanton, ND. 

I was involved in the performance acceptance testing at the Antelope Valley Station, Deer Creek Station, and the Dry Fork Station as well as many other smaller performance tests, performance/efficiency and other improvement projects at the Antelope Valley Station and also led a past cooperative-wide auxiliary power improvement group.

As the NextGen Project Engineer in 2007 -2009, I was the lead Basin Electric engineer for the development of a new modern 700 MW supercritical PRB coal-fired generating station planned between Selby and Mobridge, South Dakota where we intended to install a system to capture over 90% of the carbon dioxide produced and install a CO2 pipeline to connect with other pipelines for use in enhanced oil recovery.  Preliminary engineering was completed and detailed engineering was underway when the project was suspended in early 2009 due to the economic downturn, project costs, and increasing uncertainty with regulations and permitting for new coal-fired power plants.

I was also the lead Mechanical Engineer in 2010 for the Antelope Valley Station CO2 Capture FEED (Front End Engineering and Design) Study to capture 25% of the carbon dioxide in the flue gas on one of the existing AVS units.  This study involved the feasibility of applying carbon dioxide capture and sequestration technology as a retrofit modification addition to an existing plant, identifying the plant interfaces, impacts, permitting information, and conducting preliminary engineering to reach a +/- 15% cost estimate.  This study was completed but the project was not pursued due to plant impacts and cost, even though a $100 million incentive grant had been received for the project.

I retired from Basin Electric employment at the end of 2013.  I was recently reemployed as the Owner’s Construction Manager for the Leland Olds Station SNCR (Selective Non-Catalytic Reduction) Project to reduce the NOx emissions at that station. 

Specific answers to the ND Department of Health “Issues for Public Comment” 111(d) Plan Development questionnaire:

1) Yes, the Department should develop a plan as a contingent path to the legal and legislative approaches as responses to this Clean Power Plan.  A regional plan should be developed because the present power plants in North Dakota serve the power needs of several states within our region.  57% of the power produced in the state is exported out of North Dakota to neighboring states so those states should have a vested and cooperative interest in keeping their regional power supply reliable and reasonably priced as well as environmentally compliant.  For example, Basin Electric Power Cooperative (BEPC) currently serves members in 9 states and most of its larger coal-fired plants are located in North Dakota and Wyoming.  No BEPC coal plants are located in Minnesota, South Dakota, Montana, or Nebraska.  Some BEPC gas-fired plants are located in South Dakota, Montana, Wyoming, and North Dakota.
2) The Department should consider a complete plan (as outlined by EPA) to take advantage of renewable energy credits generated in the North Dakota as well as neighboring states.  Credit for demand-side management in ND (as well as regional state service territories of ND based utilities) may also be very important in helping us to comply in ND and keep operation of our coal plants an integral part of the generation mix. Limiting improvements to only the power plants (within the fence line) would be very difficult, if not impossible, for those plants individually to achieve compliance.  Normal efficiency or heat rate improvements at the power plants would be limited to about 1-2% without significant upgrades or retrofits.  Additional improvements could possibly be achieved if other rules such as the New Source Review (NSR) and Prevention of Serious Deterioration (PSD) were relaxed.  For example, a cost effective, more efficient plant upgrade at the Antelope Valley Station has been delayed (internally) because it would likely trigger NSR (New Source Review) and require other environmental improvements, even though this power plant was the last coal plant over 150MW built in ND and already has the most stringent environmental permit requirements in the state.  Other efficiency improvements such as coal drying (GRE’s Dry-Fining” Process) may be applicable to AVS and other state power plants, but those changes may also trigger NSR or PSD because they might enable a greater amount of coal consumption, steam production, and generation output, thereby increasing the plants’ ability to emit “criteria” pollutants.  
3) I think the plan should be based on an emission rate limit but with a very long rolling averaging period (at least 180 days).  The emission rate limit would allow additional gas generation to be added to serve an increasing load in the Bakken oil fields or other growing area within a utility’s service territory.  The long averaging rate would also accommodate the intermittent nature of renewable generation which will cause hourly, daily, or monthly seasonal CO2 rates to fluctuate widely.  Therefore a short averaging period is not practical.  Mass emission limits would be favorable if coal-fired power plants were to be retired and the credits from those retirements were allowable as part of the compliance plan.  This would work better in a decreasing load demand situation - which we don’t have.  It also would be useful (or required) if a long averaging rate-based emission period were not allowable or available.  Do not base the plan on Block 1 plant efficiency improvements only as they are not going to yield the improvements necessary for lignite coal plants without ceasing operation totally.  The plan should take advantage of state and regional measures using demand-side programs as well as any other allowable measures including biomass and gas co-firing, and any off-setting credits allowable with renewables, biomass (tree) planting, etc.
4) Costs and reliability concerns need to be addressed as a significant aspect of the plan.  The present lignite coal plants are comparably cheap and provide a reliable source of electrical power.  That can’t be said for renewable sources (much less reliable) and gas generation (2-3 times more production cost).  Carbon capture processes on existing or new coal plants are very costly to implement without a revenue source for the carbon dioxide produced.  The AVS CO2 capture project feasibility study I was involved in only captured 25% of the carbon dioxide from one unit (or 12½ % from the station) and would have cost over $400 million.  It also would have increased station service significantly and reduced available steam production for producing electric power, resulting in more than 10% loss in the net production capacity from the power plant unit.  
Another cost is the impact of integration of renewable resources such as wind and solar on existing generation.  When the wind blows or solar power is available, some existing generation needs to be backed off and the plant heat rate is increased and efficiency is decreased by about 3-4% when the coal plant is at half or minimum load vs. full load.  This also affects the CO2 emission rate of the coal and gas plants a proportional amount.  These plants were designed to be mainly base-loaded and not cycling significantly up and down in load frequently.  Such cycling and transient conditions also affect the plant maintenance costs of the coal and gas-fired power plants at a significantly higher rate per unit of production.   A 100 MW of coal-fired electric power generation at an 80% capacity factor (80 MWH avg. energy production with normal CO2 emissions) will require a corresponding 100 MW of wind generation at 35% capacity factor (35 MWH avg. energy production with zero CO2 emissions) to achieve a CO2 percentage reduction of 44%.  (35/80 x 100%) But this also requires that the 100 MW of coal plant capacity comes completely off-line (i.e., the coal fuel is completely displaced) when the wind is blowing at full design rated speed.   Most coal plants are designed to be reduced to a minimum operational load of 1/3 to 1/2 of their full load rating to remain in stable operation without significant supplemental fuel (fuel oil or gas).  If they must be taken off line, fuel oil or gas must also be used for start-up before they get up to the required temperature for coal firing and during the lower than minimum load periods (all which takes time), resulting in a significant cost (and more emissions) before achieving any significant generation with the coal fired unit again.  Therefore, the capacity factor of the wind needs to be greater than 35% (say 40-45% - occasionally possible in ND, but not always) to offset these additional plant cycling and shutdown/start-up inefficiencies and resulting emissions.)  This mode of operation also poses some very scary potential reliability concerns with total wind generation only at times - so this isn’t deemed a very feasible, practical, or desirable option (but it may be what is required in ND to comply without any existing nuclear or natural gas combined cycle plants - which is the EPA suggested dispatch method of displacing coal generation).  In addition, the stranded costs of existing plants and recent improvements made to them (most of them environmental related) also needs to be accounted for as a very significant cost impact, if they were to be considered for shut down.
5) The Department should consider promoting these federal legislative items:
a. Present PSD/NSR requirements and rules should be relaxed or eliminated to allow for the maximum amount of plant efficiency improvements.
b. Gas generation (of any type) for potential replacement of coal generation or for additional capacity additions should be allowed.  
c. Prior renewable capacity additions or renewable energy purchases should be allowed as it is already displacing some coal consumption, which is the intent of this Plan.  (Utilities should be rewarded for early actions, not penalized.)
d. Hydro generation within the state (or region) should be an allowable credit as it is renewable and the state of ND and neighboring states have made significant historical sacrifices to allow it to be developed.  It may also be possibly increased through a pumped storage project or with recent or future capacity additions.
e. Power storage projects should be studied and pursued as warranted and prudent to ease renewable integration impacts and reliability.  
f. Credits should be given for CO2 capture at the Dakota Gasification Great Plains Synfuels Plant, especially if some of that gas is used for co-firing for electric generation.
g. Co-firing with renewable biomass should receive an enhanced incentive credit.
h. Establishing permanent tree or crop plantings or other mitigating offsets should be allowed as an offsetting credit to this Plan.
6) See answers in 2, 3, 4, & 5 above for some CO2 reduction suggestions. 
a.  Carbon capture is the least cost-effective carbon dioxide reduction technique as it almost always requires an accompanying significant generation capacity impact.  The only way it is can be cost effective is if the CO2 can be sold as a valuable product for use in enhanced oil recovery.
b. Reducing plant air heater leakage may be a significant efficiency savings.
c. Increased use of Variable Frequency Drives (VFD’s) for large and intermediate size motors for process control instead of controlling flow or pressure with throttling a valve or damper may yield some significant savings.
d. Recovery of some sources of waste heat may possibly generate some savings.
e. Drying of coal should yield some efficiency and environmental benefits.
7) All 3 EPA building blocks should be utilized to generate potential reductions:
a. Block 1 - Heat rate improvements applied to the coal steam fleet – These should be pursued by the individual ND coal-fired power plants and utilities.
b. Block 2 - Phased-in increase of existing natural gas combined cycle (NGCC) to 75% net summer capacity dispatch rate.  There is no existing NGCC generation in ND.  There may be in the future sometime though.  I was involved in an NGCC plant at the Deer Creek Station in South Dakota, which will be available for increased dispatch within Basin Electric’s generation fleet.  
c. Block 3 - Greater use of new renewable energy and nuclear energy.  We currently do not have any nuclear generation in ND but may someday.  We already use a significant amount of renewable (mainly wind) generation in ND and the existing renewable sources should be available to use for this reduction as well as new renewable generation.  It is already being used for fuel displacement and should continue to do so.  Otherwise, this generation may become “second class” in value and not be as well utilized (when PPA contracts renew) or as well maintained which would be “wasteful” and is also a shame to penalize utilities who installed these resources early.
d. Because only new existing wind installed after 2012 is available, other that the heat rate improvements, ND coal-fired power plants have very limited options presently with these building blocks to try to comply with this plan.  Very expensive new sources of generation will be needed and have to be implemented only for the sake of compliance without few additional capacity or energy benefits as this plan will required fuel displacement actions for the main compliance achievement method.
8) If plant retirements, carbon capture projects, or renewable projects are considered, the PSC will have to be involved as they will all require siting, permitting, and likely rate increases and reliability impacts.  The cost increases should be kept to a minimum to reduce adverse impacts on poorer consumers as a moral health and ethical consideration as well as to normal rate payers in general.   The PSC has a responsibility to consider the reliability of electrical production capacity and grids in addition to their normal siting concerns of plants, pipeline and transmission facilities, and disposal or sequestration sites.  They should be involved intimately in all aspects of this plan with the ND Department of Health as it will touch on many of their responsibilities and charges.
9) Coordination with other states is desirable as mentioned already in items 2, 3, 4, 5, and 6 above.   Cooperation with other states is imperative to result in a cost-effective plan which encourages an “all of the above” energy generation mix to result in the lowest cost, highest reliability and minimal impact to rate payers, cooperative members, and our coal country communities in ND.
10) Basin Electric has done independent studies of each of their station’s remaining useful life already – so that is one way to determine the remaining useful life.  Since remaining useful life considerations are generally an economic decision within each utility, they should be allowed to set that life, taking into account environment compliance requirements with other economic factors.  The Department should concentrate on the compliance aspects and let the utilities make the decisions relating to facility remaining useful life without any regulatory interference.  Some industry cooperation between utilities will be required in many cases though and the Department and PSC could act as a moderator, facilitator, or arbitrator in such cases as necessary.
11) Owners and purchasers (or users) of renewable power should control the usage of excess credits and allowances as they see fit.  That should encourage appropriate contract provisions and cooperation among owners, energy purchasers, and users in an open marketplace. If the Department or PSC needs to guide this process or have info on these credits, they should enforce the gathering of the necessary information or only take credit for a small portion of the credits only.
12) Region-wide trading of emission rate credits (ERC) or mass allowance (tons of CO2 is recommend for reasons stated earlier.  Nationwide trading is an acceptable alternative also.
This Clean Power Plan almost begs an implementation involving a “cap and trade” type program which was rejected earlier by Congress.  Thus it is hard to believe that this Plan can be a lawful requirement now without legislative action also.
A consequence of this Clean Power Plan will be a greatly increased cost and decreased reliability of electricity for all consumers and rate payers.  It will also increase the cost of everything where electrical power is used to supply products and services, which is almost everything in this whole state and country.  A likely unintended consequence will be increased imports from other countries where strict environmental regulations do not exist – and continued or increased real pollution of normal criteria pollutants.  Non-electric sources of energy use will also be encouraged in this country which may increase real air pollution.
I live in Hazen, ND in the heart of lignite coal country in ND.  I attended the Clean Power Plan State Implementation Hearing in Beulah on November 12th and concur with all of the adverse impacts stated at that hearing that our communities would face if this Plan causes significant loss of lignite coal production or if area power generation facilities are closed.
Lignite is a lower-grade coal fuel (less Btu/lb. with higher moisture content) and cannot be economically transported very far to be used for electric generation, unlike higher bituminous coal fuels like Powder River Basin (PRB) coal in Wyoming and Montana, which is transported and used all over the country.  That has led to a significant concentration of generating facilities located close to the surface lignite mines that supply them with fuel.  It also then concentrates the adverse community impact that may result from lignite coal mines and electric generating facilities reducing production or closing which must also be accounted for and mitigated as much as possible with any State Implementation Plan.

[bookmark: _GoBack]I have worked in this industry for my whole career and am very proud of the achievements we have made in providing a very stable, affordable, reliable, efficient, and environmentally sound source of electric power to our regional consumers and member owners.  I live right here and have retired next to these facilities and appreciate the environmental facilities associated with them and the compliance they have always achieved to maintain the very clean air and water that we enjoy in North Dakota.  That’s why it’s very sad to consider the possibility of potentially losing these important regional generation facilities that I have worked hard to help commission, maintain, and improve throughout my long career.  Please craft a State Implementation Plan for this Clean Power Plan which doesn’t cause this sad possibility to occur.

Thanks for the opportunity to comment,

Douglas Rothe, P.E.
Hazen, North Dakota
