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STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS 

PUBLIC UTILITIES COMMISSION 

  

 

RE: SB 2015-06, INVENERGY THERMAL DEVELOPMENT, LLC APPLICATION TO 

CONSTRUCT AND OPERATE THE CLEAR RIVER ENERGY CENTER, 

BURRILLVILLE, RHODE ISLAND 

Pre-filed testimony of Marc Vatter 

  

Executive Summary 1 

I update and supplement rebuttal testimony on the need for the Clear River Energy Center (CREC) filed 2 

August 31, 2017 and September 17, 2018.  Though CREC has been disqualified from the New England 3 

Independent System Operator’s 13
th
 forward capacity auction (FCA), it will still be eligible to participate 4 

in subsequent FCAs.  Though the clearing price in FCA twelve was below average, past volatility in FCA 5 

prices makes it problematic to forecast that prices will stabilize at levels below the net capacity cost of 6 

CREC.  A combined cycle gas turbine (CCGT) like CREC is suitable for filling in the gaps between load 7 

and intermittent solar and wind generation.  Though the cost of battery storage has fallen, a CCGT is still 8 

$67/MWh, or 77%, less expensive than lithium batteries on a levelized basis.  Accounting for the social 9 

costs of emissions of carbon dioxide ($64/metric ton) and methane ($1,759/metric ton) using estimates 10 

made late in the Obama Administration, a CCGT is still $41/MWh, or 40%, less expensive than lithium 11 

batteries on a levelized basis. 12 

 13 

Q. Please state your name, business title, and business address. 14 

A. My name is Marc H. Vatter, Ph.D., Consulting Economist.  My address is 9 Underhill Street, 15 

Nashua, NH  03060. 16 

Q. On whose behalf are you testifying? 17 

A. My testimony is on behalf of the Rhode Island Building and Construction Trades Council 18 

(RIBCTC) in support of the Invenergy Development LLC (Invenergy) application for a license from the 19 



 

Rhode Island Energy Facilities Siting Board (RIEFSB) to construct the Clear River Energy Center 20 

(CREC) project in Burrillville, Rhode Island. 21 

Q. Have you previously filed testimony in this matter which includes your qualifications and 22 

nature of your testimony? 23 

A. Yes.  I provided joint testimony with Ralph Gentile on the employment and economic impacts of 24 

CREC on August 7, 2017 and rebuttal testimony on the need for CREC on August 31, 2017.  The rebuttal 25 

testimony was a comment on some aspects of the testimonies of Robert M. Fagan, a witness for the 26 

Conservation Law Foundation, and Glenn C. Walker, a witness for the town of Burrillville.  I provided a 27 

first update to this rebuttal on September 17, 2018. 28 

Q. Why are you further updating and supplementing your rebuttal testimony? 29 

A. I am updating and supplementing my testimony to reflect new information not 30 

available at the time of my second update; September 17, 2018.  I am also generalizing the analysis to 31 

reflect environmental costs not previously considered. 32 

Q. What motivates the further update and supplement? 33 

A. 1) CREC’s disqualification from the New England Independent System Operator’s 13th forward 34 

capacity auction (FCA); 2) the results of FCA twelve; 3) a fall in the cost of lithium batteries; and 4) the 35 

state’s interest in the social cost of CREC’s emissions of carbon dioxide, C02, and related emissions of 36 

methane, CH4. 37 

Q. The ISO has disqualified CREC from FCA 13.  How is this significant? 38 

A. It is a loss for New England’s electric consumers, Invenergy, and the RIBCTC, but its 39 

significance should not be overstated.  CREC will still be eligible to participate in subsequent FCAs. 40 

Q. In your original rebuttal, you criticized Glenn Walker’s forecast of capacity prices, but the 41 

price in FCA twelve was consistent with that forecast.  Do you still doubt his forecast? 42 

A. Yes, I do.  In my original rebuttal, I expressed doubt that Mr. Walker’s forecast of $5-6/kW-mo 43 

capacity prices for the next several FCAs was high enough.  My doubts are no longer relevant as regards 44 

FCA 13, but they are still relevant as regards subsequent FCAs, for which CREC is still eligible. 45 



 

 In my original rebuttal, I estimated a trend in capacity prices, and I have updated that based on the 46 

results of FCA 12.  The re-estimated trend is somewhat lower, as the clearing price in FCA 12 was only 47 

$4.63/kW-mo, but, going forward, the trend is still quite a bit higher than Walker’s $5-6/kW-mo, as 48 

shown in Figure 1 below.  49 

  50 

Figure 1 51 

I wrote in my original rebuttal that, for FCAs 1-11, the standard deviation in price was $5.18/kW-mo, and 52 

the average price was $6.26/kW-mo, so that a price one standard deviation above the average would be 53 

$11.44/kW-mo.  Though the price in FCA 12 was below average, the big picture is little changed:  For 54 

FCAs 1-12, the standard deviation was $4.96/kW-mo, and the average price was $6.12/kW-mo, so that a 55 

price one standard deviation above the average would now be $11.08/kW-mo.  This is still quite a bit 56 

higher than Walker’s forecast, and higher than the $7.03/kW-mo at which CREC Unit 1 cleared FCA 10. 57 

The main point here is that there is volatility in past FCA prices that makes it problematic to assert that 58 

prices will stabilize at low levels, as Walker has forecasted. 59 

 I also re-emphasize that CREC would hardly be only a capacity resource, and that it would have 60 

substantial value because of its dispatchability, enabling it to continually fill in the gaps between load and 61 

intermittent solar and wind generation.  According to the International Energy Agency, “The flexibility 62 



 

that natural gas brings to an energy system can also make it a good fit for the rise of variable renewables 63 

such as wind and solar PV.” 1  64 

Q. In your original rebuttal, you compared the cost of a combined cycle gas turbine (CCGT) 65 

like CREC to lithium-ion batteries as a way to “shape” the output of solar and wind.  The cost of 66 

battery storage has fallen significantly since then, as shown in Lazard’s latest (November 2018) 67 

Levelized Cost of Storage report.
2
   How does a combined cycle compare to lithium batteries today? 68 

A. The combined cycle still compares favorably to the batteries.  Previously, I found that combined 69 

cycles were hundreds of dollars per MWh less expensive than batteries and also less expensive than 70 

compressed air.  In Lazard’s updated report on the cost of storage, lithium batteries are the least expensive 71 

storage technology presented.  Using their numbers, I now find that combined cycles are $67/MWh less 72 

expensive than lithium batteries, on a levelized basis.
3
   This is approximately true at both the low and 73 

high ends of the ranges of cost estimates provided by Lazard. 74 

According to Lazard, “Industry participants noted rising cost pressures for future deliveries of lithium-ion 75 

storage systems due to higher commodity pricing and tightening supply,” and “Future declines in the cost 76 

of lithium-ion technologies are expected to be mitigated by rising cobalt and lithium carbonate prices as 77 

well as delayed battery availability due to high levels of factory utilization.” 4   Though the cost of lithium 78 

batteries has fallen, the cost differences estimated here may remain in place. 79 

Q. According to the website of the Rhode Island Office of Energy Resources, “The 2014 80 

Resilient Rhode Island Act established the Executive Climate Change Coordinating Council (EC4). 81 

It also set specific greenhouse gas emissions reduction targets; established an advisory board and a 82 

                                                           
1
 Gould, T. and C. McGlade (2017).  Commentary: The environmental case for natural gas, 

https://www.iea.org/newsroom/news/2017/october/commentary-the-environmental-case-for-natural-
gas.html, accessed December 1, 2018. 

2
 Lazard Levelized Cost of Storage, Version 4.0, November 2018; 

https://www.lazard.com/media/450774/lazards-levelized-cost-of-storage-version-40-vfinal.pdf, p. 11, 
accessed November 26, 2018 

3
 Lazard Levelized Cost of Energy, Version 12.0, November 2018; 

https://www.lazard.com/media/450784/lazards-levelized-cost-of-energy-version-120-vfinal.pdf, p. 2, 
accessed November 26, 2018 

4
 Lazard Levelized Cost of Storage, Version 4.0, p. 3.. 

https://www.iea.org/newsroom/news/2017/october/commentary-the-environmental-case-for-natural-gas.html
https://www.iea.org/newsroom/news/2017/october/commentary-the-environmental-case-for-natural-gas.html
https://www.lazard.com/media/450774/lazards-levelized-cost-of-storage-version-40-vfinal.pdf
https://www.lazard.com/media/450784/lazards-levelized-cost-of-energy-version-120-vfinal.pdf


 

science and technical advisory board to assist the Council; and incorporated consideration of 83 

climate change impacts into the powers and duties of all state agencies.” 5   Given the state’s interest 84 

in climate change, how does a combined cycle gas turbine compare to lithium batteries when you 85 

account for the social costs of the combined cycle’s emissions of C02? 86 

A. In Table 1, I compare various measures of the social cost of C02 emissions to the $67/MWh 87 

difference in cost between a combined cycle and lithium batteries.  In all cases, the cost is lower, ranging 88 

from $1.73/MWh to $64.79/MWh. 89 

Q. What measures of the social cost of C02 emissions did you use? 90 

A. The first and lowest measure is the cost of an allowance to emit a short ton of C02 under the 91 

Regional Greenhouse Gas Initiative (RGGI), which averaged $4.69 in the third quarter of 2018.
6
   92 

According to the Energy Information Administration, 117 pounds of C02 are emitted when a million Btu’s 93 

of natural gas are burned
7
, and a new combined cycle has a heat rate of about 6,300 Btu/kWh

8
.  Therefore, 94 

the cost of a RGGI allowance would add $1.73/MWh to the cost of a combined cycle gas turbine, which 95 

is much less than the $67/MWh difference in cost between batteries and a combined cycle. 96 

 The second measure comes from a survey of academic and professional literature by Richard S.J. 97 

Tol published in Energy Policy. 9
   According to Tol, “Using standard assumptions about discounting and 98 

aggregation, the marginal damage costs of carbon dioxide emissions are unlikely to exceed $50/tC, and 99 

are probably much smaller.” 10
  [emphasis added]  In view of this assessment, and having read the article, 100 

I concluded that a reasonable implication of the literature was a price of $15/tC.  Tol was writing in 2005, 101 

so I add inflation and get $18.91/tC.  Using the same assumptions for emissions and heat rate, this adds 102 

                                                           
5
 http://www.energy.ri.gov/policies-programs/ri-energy-laws/resilient-rhode-island-act-2014.php, accessed 

December 1, 2018. 
6
 RGGI, Inc.; https://www.rggi.org/sites/default/files/Uploads/Market-Monitor/Quarterly-

Reports/MM_Secondary_Market_Report_2018_Q3.pdf, accessed November 26, 2018 
7
 EIA; https://www.eia.gov/tools/faqs/faq.php?id=73&t=11, accessed November 26, 2018 

8
 EIA; https://www.eia.gov/outlooks/aeo/assumptions/pdf/electricity.pdf, Table 2, accessed November 26, 

2018 
9
 Tol, R.S.J. (2005).  The marginal damage costs of carbon dioxide emissions:an assessment of the 

uncertainties, Energy Policy 33:2064–2074.  https://doi.org/10.1016/j.enpol.2004.04.002, accessed 
December 13, 2018. 

10
 Ibid, Tol (2005), abstract. 

http://www.energy.ri.gov/policies-programs/ri-energy-laws/resilient-rhode-island-act-2014.php
https://www.rggi.org/sites/default/files/Uploads/Market-Monitor/Quarterly-Reports/MM_Secondary_Market_Report_2018_Q3.pdf
https://www.rggi.org/sites/default/files/Uploads/Market-Monitor/Quarterly-Reports/MM_Secondary_Market_Report_2018_Q3.pdf
https://www.eia.gov/tools/faqs/faq.php?id=73&t=11
https://www.eia.gov/outlooks/aeo/assumptions/pdf/electricity.pdf
https://doi.org/10.1016/j.enpol.2004.04.002


 

$23.18/MWh to the cost of a combined cycle, which is still far less than the $67/MWh difference between 103 

the cost of batteries and that of a combined cycle. 104 

 The third measures come from an interagency working group in the U.S. government late in the 105 

Obama Administration.
11

  The group reports social costs of C02 per metric ton on an annual basis through 106 

2050.  Its mid-range real discount rate is 3% p.a.  On a levelized basis, and adjusting for inflation, the 107 

average social cost of C02 reported by the working group is $63.76/tC02.  Using the same assumptions 108 

about emissions and heat rate, this adds $21.32/MWh to the cost of a combined cycle, which is still well 109 

below the $67/MWh difference between the cost of batteries and a combined cycle.  The group also 110 

reports a high end, 95th percentile estimate of the social cost of C02, which is $193.79/tC02 on a levelized 111 

basis, adjusted for inflation.  This would add $64.79/MWh to the cost of a combined cycle, which is still 112 

less than the $67/MWh difference in cost between batteries and the combined cycle.  Even at the upper 113 

end of the distribution of C02 costs, a combined cycle like CREC compares favorably to lithium batteries 114 

as a way to integrate intermittent solar and wind resources into the generating fleet. 115 

 The fourth measures come from the Carbon Pricing Leadership Coalition, Report of the 116 

High-Level Commission on Carbon Prices, May 29, 2017.  This organization is supported by the World 117 

Bank.  According to the report, “…the explicit carbon-price level consistent with the Paris temperature 118 

target is at least US$40–80/tCO2 by 2020 and US$50–100/tCO2 by 2030.”  $50/tC02 would add 119 

$16.72/MWh to the cost of a combined cycle, and $100/tC02 would add $33.43/MWh, both of which are 120 

well below the $67/MWh difference in cost between batteries and the combined cycle. 121 

                                                           
11

 Interagency Working Group on Social Cost of Greenhouse Gases, United States Government, Technical 
Support Document:  Technical Update of the Social Cost of Carbon for Regulatory Impact Analysis  

Under Executive Order 12866 , p. 25 



 

 122 

Table 1 

 
 

Levelized costs of means of shaping renewable output

Low High Average

$/MWh CCGT a 41.00 74.00 57.50

$/MWh lithium battery b 108.00 140.00 124.00

Cost difference not accounting for C02 67.00 66.00 66.50

Miscellaneous data

CO2 emissions from burning natural gas c 117 lbs/MMBtu

Heat rate of CCGT d 6,300 Btu/kWh

0.000453592 metric tons/lb

0.0005 short tons/lb

3.67 C02/C

C02 Prices

RGGI 
e

4.69 $/short ton

Survey of literature 
f

18.91 $/tC

U.S. government g

 Average 63.76 $/metric ton

 95th percentile 193.79 $/metric ton

Carbon Pricing Leadership Coalition, tax in 2030 h

 Low 50.00 $/metric ton

 High 100.00 $/metric ton

 Average 75.00 $/metric ton

Corresponding C02 costs of CCGT

RGGI 1.73 $/MWh

Survey of literature 23.18 $/MWh

U.S. government

 Average 21.32 $/MWh

 95th percentile 64.79 $/MWh

Carbon Pricing Leadership Coalition, tax in 2030

 Low 16.72 $/MWh

 High 33.43 $/MWh

 Average 25.08 $/MWh

Cost comparison of CCGT and lithium batteries accounting for C02 emissions

Units

a Lazard Levelized Cost of Energy, Version 12.0, November 2018
b
 Lazard Levelized Cost of Storage, Version 4.0, November 2018

d EIA

c EIA

g United States government, 2016

e
 RGGI, Inc., 2018

f R.S.J. Tol in Energy Policy , 2005

h
 Carbon Pricing Leadership Coalition, 2017



 

Q. Did not the United Nations Intergovernmental Panel on Climate Change recently suggest 123 

taxes ranging from $135/tC02 to $5,500/tC02?
12

  124 

A. Yes.  I think the upper portion of the range should be treated as an outlier.  The range is too wide 125 

to be considered informative.  Moreover, it far exceeds the “unlikely” high level mentioned in the survey 126 

in Energy Policy, which is $231/tC02 after converting from pure carbon to C02 and adding inflation, and 127 

the 95th percentile measure from the Obama Administration, which, again, is $193.79/tC02.  128 

Q.  Is methane itself not also a potent greenhouse gas? 129 

A. Indeed, according to the International Energy Agency, “One critical question is the extent to 130 

which methane emissions along the gas value chain negate the climate advantages of gas.”
13

    131 

Q. What are the prospects for limiting emissions of methane along the value chain? 132 

A. In many cases the methane that is conserved when emissions are reduced can be captured and 133 

brought to market.  The value of the captured methane helps to offset the cost of reducing emissions.  The 134 

IEA goes on to say that “…in all regions [of the world] reducing oil and gas methane emissions remains a 135 

cost-efficient way of reducing greenhouse gas emissions compared with other mitigation strategies.”
14

     136 

Q. How have the emissions of methane associated with natural gas extraction, storage, and 137 

transport changed over time? 138 

A. The IEA also writes “…the emission intensity of gas in the United States, for example, has been 139 

on a steady downward trend in recent years.”
15

    Table 2 shows that emissions of methane from natural 140 

gas systems have fallen even though the amount of gas fired electric generation has grown rapidly. 141 

Table 2 142 

                                                           
12

 See https://www.ipcc.ch/report/sr15/, accessed December 1, 2018 
13

 Ibid, Gould and McGlade (2017), p. 5. 
14

 Ibid, Gould and McGlade (2017), p. 8. 
15

 Ibid, Gould and McGlade (2017), p. 10. 

https://www.ipcc.ch/report/sr15/


 

 143 

Q. What is the social cost of emissions of methane associated with a combined cycle gas 144 

turbine? 145 

A. The Obama Administration also published social costs for emissions of CH4 through 2035.  On a 146 

levelized basis, using their mid-range discount rate of 3%, the average cost of emissions is $1,759/metric 147 

ton, in 2018 dollars.  Globally, 1.7 percent of methane escapes into the atmosphere along the gas value 148 

chain.
16

   The IEA also assembles data suggesting that relatively more reductions in emissions have 149 

already been made in North America than globally, so one would expect this loss factor to be lower than 150 

1.7 percent here.  However, using the 1.7 percent, and assuming a heating value of 21,360 Btu/lb and the 151 

same 6,300 Btu/kWh heat rate, the social cost of methane emissions for a combined cycle gas turbine is 152 

$4.00/MWh.  In the Administration’s “high impact”, 95th percentile case, the social cost of methane 153 

emissions would be $10.63/MWh. 154 

Q. What do you conclude about the greenhouse gas emissions, of C02 and CH4, associated with 155 

a project like CREC? 156 

                                                           
16

 Ibid, Gould and McGlade (2017), p. 6. 



 

A. Using the Obama Administration’s expected cases for the social costs of C02 and CH4, accounting 157 

for greenhouse gases would add $25.32/MWh to the cost of a combined cycle like CREC, which is well 158 

below the $67/MWh difference between the levelized cost of lithium batteries and that of a combined 159 

cycle gas turbine.  The greenhouse gas emissions associated with CREC would be a cost to society, but 160 

they would very likely be significantly less than the difference between the cost of lithium batteries and 161 

the private cost of CREC.  Even accounting for emissions of greenhouse gases, CREC would be an 162 

economically superior way to fill in the gaps between load and the intermittent output of solar and wind 163 

resources. 164 

Q. Does this conclude your testimony? 165 

A. Yes, it does. 166 




