
 
 
VIA EMAIL: Carol.Paden@deq.ok.gov 
 
 
October 11, 2021 
 
 
Ms. Carol Paden 
Oklahoma Department of Environmental Quality 
Industrial Wastewater Permitting 
707 North Robinson 
Oklahoma City, OK 73102 
 
 
RE: Notice of Planned Participation 
 Northeastern Power Station (Northeastern) (DEQ Permit No. OK0034380) 
 Public Service Company of Oklahoma (PSO) 
 dba American Electric Power (AEP) 
 
 
 
Dear Ms. Paden: 
 

Public Service Company of Oklahoma (PSO) hereby submits this Notice of Planned Participation 
(NOPP) for Northeastern Power Station Unit 3. The facility will permanently cease coal combustion prior 
to December 31, 2028, pursuant to 40 CFR 423.19(f)(2). The information required to be included in this 
NOPP can be found in the table below. 

 
 

 
 40 CFR 423.19(f)(2) requirement: 
 

  
 PSO response: 

 
Identification of the electric generating 
units intended to achieve the permanent 
cessation of coal combustion;   
 

  
Northeastern Unit 3 

 
The expected date that each electric 
generating unit is projected to achieve 
permanent cessation of coal combustion;  
 

  
December 31, 2026 

American Electric Power 
1201 Elm Street, Suite 4100 
Dallas, TX 75270 
aep.com 



 
 40 CFR 423.19(f)(2) requirement: 
 

  
 PSO response: 

 
Whether each date represents a 
retirement or a fuel conversion;  
 

  
As of the date of this submittal, the facility 
plans to retire Northeastern Unit 3 by 
December 31, 2026. 
 

 
What the relevant regulatory body is; 
 

  
Northeastern Unit 3 is regulated by both the 
Oklahoma Corporation Commission (OCC) and 
the Southwest Power Pool (SPP).  
 

 
Whether each retirement or fuel 
conversion has been approved by a 
regulatory body; 
 

  
The retirement of Unit 3 is a requirement of the 
Regional Haze Settlement Agreement in Case 
No. 10-025, which was entered into by Public 
Service Company of Oklahoma ("PSO"), the 
Secretary of the Environment on behalf of the 
State of Oklahoma ("Secretary"), the Oklahoma 
Department of Environmental Quality 
(''ODEQ"), the United States Environmental 
Protection Agency ("EPA"), and the Sierra Club 
in 2012 and amended by the First Amended 
Regional Haze Agreement in 2013.  See 
attached. This commitment to retire Unit 3 was 
reflected in the 2018 IRP. 
 

 
A copy of the most recent integrated 
resource plan for which the applicable 
state agency approved the retirement or 
repowering of the unit subject to the 
ELGs, certification of electric 
generating unit cessation under 40 CFR 
257.103(b), or other documentation 
supporting that the electric generating 
unit will permanently cease the 
combustion of coal by December 31, 
2028; 
 

  
Copies of the original Regional Haze 
Settlement Agreement and the First Amended 
Regional Haze Agreement (collectively, the 
“Regional Haze Agreements”) are provided as 
documentation of the requirement to retire Unit 
3 by December 31, 2026.  A copy of the 2018 
IRP, which documents the Regional Haze 
Agreements, is also provided.   



 
 40 CFR 423.19(f)(2) requirement: 
 

  
 PSO response: 

 
A timeline to achieve the permanent 
cessation of coal combustion, with 
interim milestones and the projected 
dates of completion; 
 

  
Northeastern Unit 3 will cease coal combustion 
and retire by December 31, 2026. Starting in 
2021, PSO will limit the unit’s capacity factor to 
no more than 70% in 2021 and 2022 and will 
decrease the capacity factor by an additional 
10% every two years thereafter until its 
retirement in 2026.  Pursuant to the Regional 
Haze Agreements, PSO is evaluating whether 
generation from Unit 3 can be replaced at lower 
or equal total projected cost from natural gas or 
renewable resources. If power is available from 
such resources at a lower projected total cost 
(including consideration of PSO’s need to 
recover its remaining investment in the units), 
then the operating unit will retire no later than 
December 31, 2025.  The results of that analysis 
and its impact on the projected retirement date 
will be shared with ODEQ and US EPA once 
completed.   
 

 
 

PSO will submit annual progress reports, as required by 40 CFR 423.19(f)(3) by October 13 of 
each year, beginning in 2022.   
 

In 2016, American Electric Power (AEP) applied for a variance with respect to the updated 
Effluent Limit Guidelines for steam electric power generating units. The submittal of this NOPP 
supersedes the variance request and indicates that, pursuant to 40 CFR 423.19(f)(2), Northeastern Unit 3 
intends to cease combustion of coal by December 31, 2026. PSO does not waive, and expressly reserves, 
all rights or options available to it pursuant to 40 CFR Part 423, including 40 CFR 423.13(o)(1) 
(regarding transferring to another compliance option), 40 CFR 423.18 (regarding qualifying events) or 
any other provision of state or federal law that may apply. 
 

"I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel properly 
gather and evaluate the information submitted. Based on my inquiry of the person or persons who 
manage the system, or those persons directly responsible for gathering the information, the information 
submitted is, to the best of my knowledge and belief: true, accurate, and complete. I am aware that there 
are significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations." 
  



Thank you for your attention to the aforementioned details. If you need additional information or 
have any questions regarding this request, please contact Emily Veteto at (214) 777-1373 or via email at 
emmatlock@aep.com. 
 
 
Sincerely, 
 
 
 
Daryll Jackson  
Vice President, Generating Assets 
Public Service Company of Oklahoma 
 
 
Enclosures 
 
C: Michael Thomas (ODEQ) 
 Mark Barton (PSO) 
 Michael Bayes (PSO) 
 Sammie Miller (PSO) 
 Alan Wood (AEP Service Corp) 
 Hank Steele (AEP Generation Regulatory) 
 Stacy Bankston (AEP Generation Regulatory) 
 Kathy Milenkovski (AEP Legal) 
 Emily Veteto (AEP Service Corp) 
 File Copy: NES.180.45.30.2021 



ATTACHMENT I 
REGIONAL HAZE AGREEMENT 

SETTLEMENT 



SETTLEMENT AGREEMENT 

This Settlement Agreement ("Agreement") is entered into by Public Service Company of 
Oklahoma ("PSO"), the Secretary of the Environment on behalf of the State of Oklahoma 
("Secretary"), the Oklahoma Department of Environmental Quality (''ODEQ"), the United State : 
Environmental Protection Agency ("EPA"), and the Sierra Club. PSO, the Secretary, ODEQ, 
EPA, and the Sierra Club are hereinafter collectively referred to as "the Parties" for purposes of 
this Agreement. 

RECITALS 

A. On December 28, 2011, EPA issued a final rule entitled, "Approval and Promulgation of 
Implementation Plans; Oklahoma; Federal Implementation Plan for Interstate Transport 
of Pollution Affecting Visibility and Best Available Retrofit Technology 
Detenninations," 76 Fed. Reg. 81,728 (Dec. 28, 2011) (the "Final Rule''). 

B. The Final Rule partially approved and partially disapproved Oklahoma's state 
implementation plan ("SIP") submitted under the "visibility'' and "interstate transport" 
provisions of the Clean Air Act ("CAA"), 42 U.S.C. § 7410, 7491, and 7492. The Final 
Rule included a federal implementation plan ("FIP") establishing Best Available Retrofit 
Technology ("BART'') emission limitations on sulfur dioxide ("SO2") for Units 3 and 4 
of PSO's Northeastern plant ("PSO's Units") to address the visibility and interstate 
transport provisions of the CAA. 

C. PSO desires to develop and implement a comprehensive strategy to comply with its 
obligations with respect to the visibility and interstate transport provisions of the CAA as 
well as its other obligations with respect to the CAA in a coordinated manner. 

D. PSO intends to install low NOx combustion technologies on both of its Units, retire one 
of its Units, and install and operate on its other Unit a dry sorbent injection system and 
baghouse in order to achieve emissions rates that comply with the terms of this 
Agreement and with its obligations with respect to the visibility provisions of the CAA. 

E. PSO intends to retire one of its Units and install and operate on its other Unit a dry 
sorbent injection system, a baghouse, and activated carbon injection to achieve emissions 
rates that comply with the Mercury & Air Toxics Standard that became effective April 
16, 2012, 40 C.F.R. § 63.9984 ("'the MATS Rule") . Properly designed and operated air 
pollution control systems consisting of dry sorbent injection system, baghouse, and 
activated carbon injection can achieve the MA TS Rule emission limits. An EPA letter to 
the ODEQ and PSO dated July 18, 2012, expresses EPA 's support of PSO's 
comprehensive strategy to use the technologies described in the Regional Haze 
Agreement referenced in Attachment A to this Agreement to achieve the emission 
limitations prescribed by the MA TS Rule. The letter is attached to this Agreement as 
Attachment B. 



F. On February 24, 2011, PSO timely filed a Petition for Review, challenging the issuance 
of the Final Rule in Public Service Company of Oklahoma v. U.S. £11viro11111ental 
Protection Agency, et al., No. 12-9524. On March 26, 2012, Sierra Club filed a timely 
motion to inteJVene. The motion was granted March 27, 2012. 

G. The CAA and EPA's regulations require States to develop SIPs to implement the CAA's 
provisions, including the CAA's visibility and interstate transport provisions. See 42 
U.S.C. §§ 7410(a)(2)(D)(i)(Il), (J), 749l(b)(2); 40 C.F.R. § 50.300(a). ODEQ is the 
administrative agency in the State of Oklahoma responsible for developing and proposing 
such SIPs. See 27A O.S. §§ 2-5-105(3), (20), l-3-101(8)(8}, 2-3-101(8)(2). The 
Secretary, as the Governor's designee for the State of Oklahoma, is responsible for 
submitting SIPs to EPA for review. See 40 C.F.R. Part 51, Appendix V, Section 2.1 (a); 
40 C.F.R. § 51.103(a}. Because this Agreement requires ODEQ to develop and propose 
and the Secretary to submit SIP revisions to EPA under the visibility and interstate 
transport provisions of the CAA, and ODEQ and the Secretary prefer to regulate PSO 
under such SIP revisions rather than EPA 's FIP, ODEQ and the Secretary have an 
interest in and are essential parties to this Settlement Agreement. 

H. The Parties have negotiated in good faith and have determined that the settlement 
reflected in this Agreement is in the public interest. If approved and implemented as set 
forth herein, this Agreement will resolve PSO's Petition for Review. 

I. This Agreement will not impact any other provisions of the Final Rule, and/or any other 
applicable federal, state, and local laws and regulations. No other claims will be affected 
by the resolution of the issues related to PSO's Units as set forth herein. 

AGREEMENT 

1. PSO, Sierra Club, and EPA agree that within ten ( I 0) days after this Agreement is 
executed by the Parties (i.e., signed), but before finalization pursuant to Paragraph 16 of 
this Agreement, they will jointly move the Court for an order holding in abeyance PSO's 
Petition for Review pending implementation of the terms of the Agreement. 

2. Within thirty (30) days of the effective date of this Agreement, PSO shall submit to 
ODEQ final and complete versions of all information and documentation (including 
technical supporting documentation for PSO's Units) necessary for the development of 
the SIP revisions referenced in Paragraphs 3 and 4. 

3. No later than one hundred-twenty (120) days after PSO provides ODEQ with the 
information and documentation required in Paragraph 2, ODEQ will develop and propose 
a SIP revision under the visibility provisions of the CAA, 42 U.S.C. § 7491, and EPA's 
regional haze regulations, 40 C.F.R. § 51 .308, that addresses PSO's Units ("Regional 
Haze SIP revision'') in accordance with the provisions of Attachment A. 

4. No later than one hundred-twenty ( 120) days after PSO provides ODEQ with the 
information and documentation required in Paragraph 2, ODEQ will develop and propose 
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a SIP revision under the interstate transport provisions of the CAA. 42 U.S.C . 
§ 7410(a)(2)(D)(i)(lI), that addresses PSO's Units {"Interstate Transport SIP revision'') in 
accordance with the provisions of Attachment A. 

5. No later than one hundred-twenty (120) days after PSO provides ODEQ with the 
information and documentation required in Paragraph 2, the Secretary shall provide the 
proposed SIP revisions required in Paragraphs 3 and 4 to EPA and request parallel 
processing of the SIP revisions from EPA pursuant to 40 C.F.R. Part 51, App. V, Section 
2.3. 

6. If ODEQ determines, at any time subsequent to PSO's submittal of all infonnation and 
documentation for PSO's Units as required in Paragraph 2, that additional infonnation 
and/or documentation is necessary in order to develop the SIP revisions referenced in 
Paragraphs 3 and 4, ODEQ shall provide PSO with a written request for such additional 
information and/or documentation with a copy to all Parties. The deadlines associated 
with the obligations under Paragraphs 3-5 of this Agreement shall be tolled during the 
period of time between the issuance of the written request and ODEQ's receipt of the 
requested information and/or documentation. 

7. After the opportunity for public hearing and the close of Oklahoma's notice-and­
comment period for the Regional Haze and Interstate Transport SIP revisions, but no later 
than ninety (90) days after the Secretary submits the request for parallel processing 
referenced in Paragraph 5, ODEQ will consider and if appropriate adopt the Regional 
Haze and Interstate Transport SIP revisions referred to in Paragraphs 3 and 4. If adopted, 
the Secretary will submit to EPA those SIP revisions. 

8. The Regional Haze and Interstate Transport SIP revisions adopted and submitted to EPA 
under Paragraph 7 will include the provisions described in Attachment A to this 
Agreement unless the Parties, by written mutual agreement, amend the provisions 
described in Attachment A. If the Regional Haze and Interstate Transport SIP revisions 
adopted and submitted to EPA by the Secretary do not include the provisions described in 
Attachment A to this Agreement, PSO may file a motion to dissolve the stay of PSO 's 
petition for review and request that a briefing schedule be set. PSO may also pursue any 
opportunities for administrative or judicial review of the Regional Haze and Interstate 
Transport SIP revisions adopted by ODEQ and submitted by the Secretary. 

9. Within sixty (60) days of EPA's receipt of the final Regional Haze and Interstate 
Transport SIP revisions EPA will determine whether the revisions meet the requirements 
of the CAA consistent with 42 U.S.C. § 741 O(k)(I )(B) ("completeness finding"). 

I 0. EPA will take final action on the Regional Haze and the Interstate Transport SIP 
revisions as soon as possible, but no later than six (6) months from the date of the 
completeness finding referred to in Paragraph 9 consistent with 42 U.S.C. § 7410(k)(2). 

11. If EPA promulgates a final action approving the provisions of the Regional Haze and 
Interstate Transport SIP revisions included in Attachment A, as adopted and submitted to 
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EPA by Oklahoma, PSO, the Sierra Club, and EPA will promptly file a joint stipulation 
of dismissal of PSO's Petition for Review. The Parties agree that they will not challenge 
that portion of any final action issued by EPA that fully approves the Regional Haze and 
Interstate Transport SIP revisions as adopted and submitted to EPA by the Secretary that 
contain the provisions in Attachment A affecting PSO's Units. 

12. Separately from the SIP process, PSO will report biannually to EPA (beginning in 2017 
for the period 2015-2016. and every second year thereafter through the end of 2025 or 
2026, whenever the last Northeastern unit is retired) on the energy produced by PSO's 
units and the sources of energy secured under PSO's long-term purchased power 
contracts. The initial report will include similar information for calendar years 20 I 3-
2014. Requests for proposals ( .. Rf Ps") for long-term purchase power contracts issued 
between 2013 and the date the reporting obligation ends will specifically seek bids for 
energy supplied by natural gas and renewable resources. The biannual reports will 
include copies of any RFPs issued during the reporting period, and a summary of the 
capacity or energy secured through any long-term power purchase agreements executed 
during the reporting period, including the unit(s) providing the purchased power, the 
amount of capacity or energy secured under the agreement, and the term of each 
agreement. 

13. The Parties may, by written mutual agreement, extend the dates in Paragraphs 2-5, 7, and 
9-10 by which actions must be taken to fulfill the Parties' respective obligations under 
this Agreement. 

14. Nothing in the Regional Haze and Interstate Transport SIP revisions as adopted and 
submitted to EPA by Oklahoma or in this Agreement shall relieve PSO from its 
obligations to comply with all applicable federal, state, and local laws and regulations, 
including laws, regulations, and compliance deadlines that become applicable after the 
date of any reVisions to Oklahoma's Regional Haze SIP that may be approved by EPA. 
Such laws and regulations include, but are not limited to, any EPA rule imposing 
requirements relevant to interstate transport under 42 U.S.C. § 741 0(a)(2)(D) and the 
MA TS Rule. Nothing in Oklahoma's Regional Haze SIP revision. including the BART 
determination for PSO's Units, should be construed to provide any relief from the 
emissions limits or deadlines specified in such regulations, including, but not limited to, 
deadlines for the installation of pollution controls required by any such regulations. 

15. IfEPA does not take final action approving those aspects of the Regional Haze and 
Interstate Transport SIP revisions that contain the provisions of Attachment A, as adopted 
and submitted to EPA by Oklahoma, PSO may file a motion to dissolve the stay of PSO's 
Petition for Review, and to request that a briefing schedule be set. EPA does not waive 
or limit any defense relating to such litigation. This shall be the only remedy for EPA ·s 
failure to fulfill its obligations under this Agreement. PSO and Sierra Club agree that 
contempt of court is not an available remedy under this Agreement. 

16. The Parties agree and acknowledge that before this Agreement is final, EPA must provide 
notice in the Federal Register and an opportunity for public comment pursuant to CAA 
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section l 13(g), 42 U.S .C. § 7413(g). EPA shall promptly submit said notice of this 
Agreement to the Federal Register after this Agreement is executed by the Parties (i.e., 
signed). After this Agreement has undergone an opportunity for notice and comment, the 
Administrator or the Attorney General, as appropriate, shall promptly consider any such 
written comments in determining whether to withdraw or withhold their consent to the 
Agreement, in accordance with section l l 3(g) of the CAA. 
If the United States elects not to withdraw or withhold its consent to this Agreement, 
EPA shall provide written notice to the Parties as expeditiously as possible. This 
Agreement shall become final and effective on the date that EPA provides such written 
notice to the Parties. If EPA does not provide such written notice within sixty ( 60) days 
after the notice of the Agreement is published in the Federal Register, the sole remedy 
shall be the right to file a motion to dissolve the stay of the Petition for Review, and to 
request that a briefing schedule be set. EPA does not waive or limit any defense relating 
to such litigation. PSO and Sierra Club agree that contempt of court is not an available 
remedy under this Agreement. 

17. No provision of this Agreement shall be interpreted as or constitute a commitment or 
requirement that the United States or any of its departments or agencies obligate or pay 
funds in contravention of the Anti-Deficiency Act, 31 U.S.C. § 1341 el seq .• or in 
violation of any other statue, law, or regulation. 

18. Nothing in this Agreement shall be construed to limit or modify the discretion accorded 
to EPA, ODEQ, or the Secretary by statute, or by general principles of administrative 
law. 

19. Nothing in this Agreement shall be construed to limit or modify the rights of PSO or 
Sien-a Club to seek reconsideration or judicial review of any altered, amended or revised 
provisions of any final action that ODEQ or EPA may take that differ in any material 
respect from the provisions described in Attachment A (or as amended by mutual written 
agreement of the Parties pursuant to Paragraph 8). 

20. The undersigned hereby certify that they are duly authorized to bind the Party on whose 
behalf this Agreement is executed to the terms of this Agreement . 

21. The provisions of this Agreement shall apply to and be binding on the Pai1ies, their 
successors and assigns. 

22. This Agreement may be signed in counterparts, and such counterpart signatures shall be 
given full force and effect. 
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FOR PETITIONER PSO: 

Dated: /0 - 17 - I 2--
J .tuart Solomon, President 
Public Service Company of Oklahoma 
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Dated: /tJ / I /f).. 
• I 

Dated: '1-28~{ 2._ 

FOR ST A TE OF OKLAHOMA: 
SECRET ARY OF THE ENVIRONMENT FOR 
THE STATE OF OKLAHOMA 

FOR OKLAHOMA DEPARTMENT OF 
ENVIRONMENTAL QUALITY: 

~-- l~~=-
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Dated: zig/ 13 By: 

FOR U.S. ENVIRONMENTAL PROTECTION 
AGENCY: 

IGNACIA S. MORENO 
Assistant Attorney General 
Environment and Natural Resources Division 

--sfuii'(ALBERT 
Environmental Defense Section 
Environment and Natural Resources Division 
U.S. Department of Justice 
P.O. BOX 7611 
Washington, DC 20044 
(202) 514-2617 
Fax: (202) 514-8865 
Stephanie. Talbert@usdoj.gov 
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FOR INTERVENOR SIERRA CLUB: 

Dated:# 
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ATTACHMENT A 
 
1. Oklahoma, through the Secretary, will submit to EPA a Regional Haze SIP revision that 

addresses PSO’s Units and includes, among other things, the following elements: 
 

a. Oklahoma’s SIP revision will include a Regional Haze Agreement (“RHA”) 
entered into by ODEQ and PSO to effectuate the BART determination. 

 
b. The RHA will require that by no later than December 31, 2013, PSO will 

complete installation of low NOx combustion technologies and achieve a nitrogen 
oxide (“NOx”) emission rate of 0.23 lb/MMBtu on a 30-day rolling average at 
each of PSO’s Units. 

 
c. The RHA will require that beginning on January 31, 2014, PSO will comply with 

a new SO2 emission rate at each of PSO’s Units of 0.65 lb/MMBtu on a 30-day 
rolling average, and beginning on December 31, 2014, PSO will comply with a 
new SO2 emission rate of 0.60 lb/MMBtu on a 12-month rolling average at each 
of PSO’s Units.  PSO will maintain those emission rates until controls are 
installed at one unit as provided in subparagraph (e), and the other unit is retired 
as provided in subparagraph (d).  The RHA will include an alternative operating 
scenario that addresses potential service disruption of coal supplies during the 
time period between January 31, 2014 through April 16, 2016. 

   
d. The RHA will require that PSO seek all necessary regulatory approvals, and will 

retire one of the coal-fired generating units at Northeastern Station by April 16, 
2016. 

 
e. The RHA will require that PSO seek all necessary regulatory approvals, and 

install and operate a dry-sorbent injection system, activated carbon injection 
system, and a fabric filter baghouse, and secure further NOx emission reductions 
by April 16, 2016 on the coal-fired generating unit at Northeastern Station that 
will continue to operate.  After completion of the installation of the pollution 
controls required by this subparagraph, PSO will achieve a 0.15 lb/MMBtu 
emission rate for NOx on a 30-day rolling average basis, and a 0.40 lb/MMBtu 
emission rate for SO2 on a 30-day rolling average basis. 

 
f. The RHA will require that during the first year of operation of the controls 

required under the RHA, PSO will develop and propose a monitoring program to 
test various operating profiles and other measures, to determine whether increased 
SO2 removal efficiencies can be achieved during normal operations.  Pursuant to 
the terms of the RHA, PSO will submit the monitoring program to EPA and 
ODEQ for review and will implement the monitoring program during the second 
and third years of operation of the dry sorbent injection system.  PSO will 
evaluate and report the results of the monitoring program to EPA and ODEQ, and 
if that evaluation demonstrates that the technology is capable of sustainably 
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achieving an emission rate of less than 0.37 lbs/MMBtu on a 30-day rolling 
average basis without (i) altering the unit’s fuel supply, (ii) incurring additional 
capital costs, (iii) increasing operating expenses by more than a negligible 
amount, and/or (iv) adversely impacting overall unit operations, ODEQ will 
propose to revise the  emission rate in the RHA by 60 percent of the difference 
between 0.40 and the demonstrated emission rate.  Upon adoption after notice and 
opportunity for hearing, Oklahoma, through the Secretary, will submit a Regional 
Haze SIP revision to EPA for approval.  If the demonstrated emission rate is 0.37 
lbs/MMBtu or greater, no adjustment will be made to the RHA, and the emission 
rate from the operating Northeastern coal-fired generating unit in the RHA will 
remain 0.40 lbs/MMBtu.   

 
g. The RHA will require that beginning in calendar year 2021, the Annual Capacity 

Factor (calculated for each calendar year as a percentage of MWH based on a 
rated capacity of 470 MW times 8760 hours) for the operating coal-fired 
generating unit at Northeastern Station will be reduced as follows: 

i. to no more than 70 percent in calendar years 2021 and 2022; 
ii. to no more than 60 percent in calendar years 2023 and 2024; and 
iii. to no more than 50 percent in calendar years 2025 and 2026. 

 
h. The RHA will require that no later than December 31, 2026, PSO will retire the 

remaining operating coal-fired generating unit at Northeastern Station.  However, 
in calendar year 2021, the RHA will require PSO to evaluate whether the 
projected generation from that unit can be replaced at lower or equal total 
projected costs from natural gas or renewable resources.  Pursuant to the RHA, 
PSO will provide a copy of the evaluation to EPA and ODEQ.  If power is 
available from such resources at a lower projected total cost (including 
consideration of PSO’s need to recover its remaining investment in the units), 
then the operating unit will retire no later than December 31, 2025. 

 
2. Oklahoma, through the Secretary, will submit to EPA an Interstate Transport SIP 

revision that addresses PSO’s Units and includes, among other things, the following 
elements: 

 
a. An enforceable mechanism that addresses SO2 reductions from sources other than 

those operated by PSO, to the extent necessary to achieve the anticipated visibility 
benefits from the 2018 regional modeling; and   
 

b. A provision requiring that the enforceable mechanism referred to in Paragraph 
2(a) of this Attachment A be implemented if the SO2 emission rate for the 
controlled unit at Northeastern is not reduced to 0.30 lbs/MMBtu or less as a 
result of the Paragraph 1(f) of this Attachment A.   
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Executive Summary 

This Integrated Resource Plan (IRP or Report) is submitted by Public Service Company of 

Oklahoma (PSO or Company) based upon the best information available at the time of preparation. 

However, changes that affect this Plan can occur without notice. Therefore, this Plan is not a 

commitment to specific resource additions or other courses of action, as the future is highly 

uncertain. Accordingly, this IRP and the action items described herein are subject to change as 

new information becomes available or as circumstances warrant. 

An IRP explains how a utility company plans to meet the projected capacity (i.e., peak 

demand) and energy requirements of its customers. PSO is required to provide an IRP every three 

years that encompasses a 10-year forecast planning period (in this filing, 2019-2028). This IRP 

has been developed using the Company’s current long-term assumptions for: 

• Customer load requirements – peak demand and energy; 

• commodity prices – coal, natural gas, on-peak and off-peak power prices, capacity 

and emission prices; 

• supply-side alternative costs – including fossil fuel, renewable generation, and storage 

resources; and 

• demand-side program costs and impacts. 

In addition, PSO must consider the impact of the ongoing promulgation of environmental 

rules, including greenhouse gas emissions, which could result in the Company taking additional 

supply- and demand-side compliance measures. Along with the uncertainty created by increasing 

environmental requirements, the electric utility industry is beginning a transition driven by 

emerging technologies including renewable energy, both large-scale and distributed, within the 

planning horizon. In aggregate, these uncertainties will likely influence the Company’s decision 

whether or not to acquire new long-lived central plant generation.  

Keeping all of the various considerations discussed above in mind, PSO has analyzed 

various scenarios that would provide adequate supply and demand resources to meet its peak load 
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obligations, and reduce or minimize costs to its customers, including energy costs, for the next ten 

years.  

Summary of PSO Resource Plan 

PSO’s retail sales are projected to grow at 0.4% per year with stronger growth expected 

from the industrial class (+0.9% per year) while the residential class remains relatively flat. PSO’s 

internal energy and peak demand are expected to change at an average rate of 0.4% and 0.3% per 

year, respectively, through 2028. Figure ES - 1 shows PSO’s “going-in” (i.e. before resource 

additions) capacity position over the planning period. In 2022, PSO anticipates experiencing a 

capacity shortfall of 510MW which then grows to a 1,383MW shortfall by 2028. 

 

To determine the appropriate level and mix of incremental supply and demand-side resources 

required to offset such going-in capacity deficiencies, PSO utilized the Plexos® Linear Program 

(LP) optimization model to develop a “least-cost” resource plan. Although the IRP planning period 

is limited to 10 years (through 2028), the Plexos® modeling was performed through the year 2047 

so as to properly consider various cost-based “end-effects” for the resource alternatives being 

Figure ES - 1. PSO “Going-In” SPP Capacity Position 
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considered.  

PSO used the modeling results to develop a Preferred Plan or “Plan”. To arrive at the 

Preferred Plan, using Plexos®, PSO developed optimal portfolios based on four long-term 

commodity price forecasts and two load sensitivities. The Preferred Plan balances cost and other 

factors such as risk and environmental regulatory considerations, to cost effectively meet PSO’s 

demand and energy obligations. For PSO, the Preferred Plan is the optimized portfolio modeled 

under the base commodity pricing scenario.  

Table ES - 11 provides a summary of the Preferred Plan throughout the planning period (2019-

2038), which resulted from analysis of optimization modeling under the load and commodity 

pricing scenarios.  

                                                 

1 Note:  This IRP begins adding new demand-side resources such as energy efficiency and CVR in 2022 that are 

incremental to programs that are currently approved or pending approval. The programs that are currently approved 

or pending approval during the 2018-2021 timeframe are embedded in the Company’s load forecast. 
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Table ES - 1 Preferred Plan Cumulative Capacity 
Additions throughout Planning Period (2019-2038) 
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In summary, the Preferred Plan: 

• Adds 600MW and 400MW (nameplate) of wind resources in 2022 and 2023, respectively for 

a total of 1,000MW (nameplate) by the end of the planning period. 

• Adds utility-scale solar resources beginning in 2024 through 2028, for a total of 900MW 

(nameplate) of utility-scale solar by the end of the planning period.  

• Implements customer and grid energy efficiency programs, including CVR, reducing energy 

requirements by 278GWh and capacity requirements by 67MW by 2028.  

• Fills long-term needs through the addition of natural gas combined-cycle generation of 

373MW in 2022 and 373MW in 2027. 

• Fills short-term needs with the acquisition of Short-Term Capacity purchases ranging from 

100MW in 2022 to a maximum of 250MW in 2023 over the planning period.  This resource is 

due to the planning criteria related to intermittent resources (wind and solar) as defined by 

SPP. 

• Anticipates retirement of Oklaunion 1 (102MW) and Northeastern 3 (469MW) coal units in 

2020 and 2026, respectively. 

• Anticipates expiration of several thermal resource PPAs (889MW combined) by 2022 and the 

Weatherford wind resource PPA (147MW nameplate) by 2026. Details related to PSO’s 

available resources can be found in Exhibits E and F of the Appendix. 

PSO capacity changes over the 10-year planning period associated with the Preferred Plan 

are shown in Figure ES - 2 and Figure ES - 3.  
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The relative impacts to PSO’s annual energy position are shown in Figure ES - 4 and Figure 

Figure ES - 2. 2019 Nameplate Capacity Mix 

Figure ES - 3. 2028 Nameplate Capacity Mix 
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ES - 5. 

 

 

Figure ES - 2 through Figure ES - 5 indicate that this Preferred Plan would reduce PSO’s 

reliance on solid fuel-based generation, and increase reliance on demand-side, natural gas, and 

Figure ES - 4. 2019 PSO Energy Mix 

Figure ES - 5. 2028 PSO Energy Mix 
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renewable resources. Specifically, over the 10-year planning horizon the Company’s nameplate 

capacity mix attributable to solid fuel-fired assets declines from 9% to 0%, and natural gas assets 

would decrease from 52% to 46%. Solar assets make up 14% of the capacity mix and wind assets 

increase from 19% to 31%. Demand-side resources are added to the mix at 0.6% of total nameplate 

capacity resources and Short-Term Capacity Purchases are added at 2%. 

PSO’s energy output attributable to solid fuel generation decreases from 30% to 0% over the 

planning period, while energy from natural gas resources increases from 9% to 38%. The Preferred 

Plan introduces solar resources, attributing to 19% of total energy. Reliance on thermal PPA energy 

would decrease from 27% to 5% based on the planning assumption that thermal PPA’s will be 

replaced with newly acquired natural gas combined-cycle generation. However, the final PPA 

percentages may change once a Request for Proposal process is conducted to determine if there are 

more cost effective market opportunities that exist to meet the capacity need in 2022 and beyond. 

Figure ES - 6 and Figure ES - 7 show annual changes in capacity and energy mix, 

respectively, that result from the Preferred Plan, relative to capacity and energy requirements. The 

capacity contribution from renewable resources is fairly modest due to the treatment of capacity 

credit for intermittent resources within SPP; however, those resources (particularly wind) provide 

a significant volume of energy. Wind resources were selected in all of the scenarios because they 

are a low cost energy resource. When comparing the capacity values in Figure ES - 6 with those 

in Figure ES - 2 and Figure ES - 3, it is important to note that Figure ES - 6 provides an analysis 

of SPP-recognized capacity, while Figure ES - 2 and Figure ES - 3 depict nameplate capacity. 
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Figure ES - 6. PSO Annual SPP Capacity Position (MW) per the Preferred Plan 

Figure ES - 7. PSO Annual Energy Position (GWh) per the Preferred Plan 
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PSO Five-Year Action Plan 

Steps to be taken by PSO in the near future as part of its Five-Year Action Plan include: 

1. Continue the planning and regulatory actions necessary to implement 
economic energy efficiency programs in Oklahoma. 

2. Conduct a Request for Proposals (RFP) to explore opportunities to add cost-
effective wind generation in the near future to take advantage of the Federal 
Production Tax Credit. 

3. Consider conducting an RFP to explore adding cost effective utility-scale 
solar resources. 

4. Initiate the RFP process to evaluate PSO’s options for replacing the existing 
Thermal PPAs when they expire.  

5. In conjunction with adding variable/intermittent resources, consider 
conducting an RFP to evaluate PSO’s options for short-term capacity needs 
related to the incremental intermittent resource additions. 

6. Be ready to adjust this Action Plan and future IRPs to reflect changing 
circumstances. 

Status of 2015 IRP Five-Year Action Plan 

The following steps were identified in the 2015 IRP and the Company provides a 

summarized update of each action item below. 

1. Continue the planning and regulatory actions necessary to implement economic 
energy efficiency programs in Oklahoma. 

Update: The Company continues to successfully create and 
implement cost-effective energy and demand savings through the 
commission approved Demand Portfolios of energy efficiency and 
demand response programs.  The commission approved the current 
2016-2018 Demand Portfolio on December 1, 2015 in OCC Order No. 
647288 in Cause No. PUD 201500244.  The three-year savings goals 
are 124 MW and 306,926 MWh.  The third-party verified 2016 and 
2017 program years created actual savings of 69.5 MW and 110,818 
MWh and 70.7 MW and 111,198 MWh, respectively.  The Company 
filed the 2019-2021 Demand Portfolio on June 29, 2018 in Cause no. 
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PUD 201800073 with three-year savings goals of 147 MW and 
337,481 MWh.  The Company continues to monitor the market for 
energy efficiency and demand response products.  The Company is 
engaged in the recent Rulemaking on the Demand Portfolio, Cause 
No. PUD 201800010. 

 
2. Explore opportunities to add wind generation in the near future to take 

advantage of the Federal Production Tax Credit. 

Update: An RFP was issued in the summer of 2016 for 100 to 
300MW of wind resources.  The Company was in the process of 
completing the RFP process when it was determined that further due 
diligence was needed on the impacts of curtailments and congestion. 
Upon completion of that analysis, the Company ultimately determined 
that the addition of wind resources that more fully mitigated 
congestion risk is a better risk-adjusted low cost solution for its 
customers.  On July 26, 2017 the Company cancelled the RFP. In the 
second half of 2017 and into 2018 the Company pursued the “Wind 
Catcher” project, but ultimately withdrew its application at the OCC. 

 
3. Explore adding cost effective utility-scale solar resources. 

Update:  The Company continues to monitor the rapidly changing 
economics of utility-scale solar resources.  The Company is also 
currently working with a large-customer to assess an opportunity to 
add up to 20MWac of networked solar generation resources at the 
customer’s location. 

 
4. Initiate the RFP process to evaluate PSO’s options for replacing the existing 

PPAs when they expire in 2021 and 2022.  

Update: An RFP process was initiated in 2016. Since that time, 
changes to the load forecast and SPP’s reserve margin criteria have 
lowered the need for capacity, and pushed back the need from 2021 to 
2022. Initial results from the RFP indicated that competitively priced 
capacity is available from existing generation units, as opposed to 
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newly constructed generation. The delay of a capacity need and the 
availability of capacity that does not require an early commitment for 
construction allowed the Company to terminate the RFP process and 
re-evaluate the need at a later date. 

 
5. Evaluate the greenhouse gas rules. Work with the Oklahoma Executive Branch, 

Oklahoma Department of Environmental Quality, and the Office of the 
Attorney General on Oklahoma’s response to the EPA’s greenhouse gas rule.  

Update: As described in Section 3.4.7, in August of 2018, the EPA 
proposed a replacement for the Clean Power Plan titled the Affordable 
Clean Energy (ACE) Rule.  In light of this development, the Company 
will continue to monitor the status of this rulemaking and/or future 
greenhouse gas rules.  

 
6. Be ready to adjust this Action Plan and future IRPs to reflect changing 

circumstances. 

Update: Change in the electric utility space continues to accelerate.  
Monitoring and predicting this change is increasingly important.  In 
2017, the Company completed an interim update to the 2015 IRP as a 
direct result of changing circumstances and assumptions. 

Summary of PSO’s 2018 IRP - Technical Meeting 

On November 27, 2018, PSO held a technical meeting to review the details of the 2018 

IRP. The transcript from the meeting can be found in Exhibit H of the Appendix, and the comments 

and feedback of the various stakeholders are summarized below.   

• The Company should include the annual revenue requirements for each plan; this is 

included in Exhibit D of the Appendix. 

• The Company should include a summary of significant changes from the 2017 IRP 

Update to the current 2018 IRP; following is a list of significant changes, which the 

Company also will present on at the IRP Public Meeting to be held on December 20, 

2018: 
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o Overall resource selection is similar. Wind, Natural Gas Combined 

Cycle, and Demand-side Management Resources are selected early. 

Solar and more Natural Gas Combined Cycle are selected later in the 

planning period. 

o Utilizing the SPP criteria, existing wind capacity credit was updated 

based on 2018 actuals. Incremental wind capacity credit assumption 

was updated to 30% from 15%. 

o Introduced a “Short-Term” Market Purchase to manage the reduced 

near-term “capacity value” for wind and solar. 

o Total wind build will be limited to 1,000 MW (nameplate). 

o Storage pricing was updated. 

o Updated the Fundamental Commodity Forecast, see Section 4.3. 

o Updated the Load Forecast, see Section 2.0. 

o Included the addition of “Congestion and Losses” to the cost of wind 

resources, see Section 4.5.5.2. 

• The Company should improve its description of the development of the “Congestion 

and Losses” associated with new wind resources; the Company provided additional 

detail in Section 4.5.5.2. 

• The Attorney General included written comments, which are included in total in 

Exhibit G of the Appendix and the Company has highlighted the most relevant 

comments, which was to include an improved description of solar resources, this is 

included in Section 4.5.5.1; the Company’s provide additional details regarding the risk 

associated with the Preferred Plan, this is included in Section 5.4.  

 

Conclusion 

PSO’s Preferred Plan provides the Company with an increasingly diversified portfolio of 

supply- and demand-side resources which provides flexibility to adapt to future changes to the 

power market, technology, and environmental regulations. The addition of efficient natural gas-



  2018 Integrated Resource Plan 

ES-14 

fired generation along with increased renewables and demand-side management mitigates fuel 

price and environmental compliance risk.  

Inasmuch as there are many assumptions, each with its own degree of uncertainty, which 

had to be made in the course of resource portfolio evaluations, material changes in these 

assumptions could result in modifications. The action plan presented in this IRP is sufficiently 

flexible to accommodate possible changes in key parameters, including load growth, 

environmental compliance assumptions, fuel costs, and construction cost estimates, which may 

impact this IRP. By minimizing PSO’s costs in the optimization process, the Company’s model 

produced optimized portfolios with the lowest, reasonable impact on customers’ rates.
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1.0  Introduction 

1.1 Overview 

This Report presents the 2018 Integrated Resource Plan (IRP, Plan, or Report) for Public 

Service Company of Oklahoma (PSO or Company) including descriptions of assumptions, study 

parameters, and methodologies. The results integrate supply- and demand-side resources. 

The goal of the IRP process is to identify the amount, timing and type of resources required to 

ensure a reliable supply of capacity and energy to customers at the least reasonable cost. 

In addition to developing a long-term strategy for achieving reliability/reserve margin 

requirements as set forth by SPP, resource planning is critical to PSO due to its impact on such 

things as determining capital expenditure requirements, regulatory planning, environmental 

compliance, and other planning processes. 

1.2 Integrated Resource Plan (IRP) Process 

This Report covers the processes and assumptions required to develop an IRP for the 

Company. The IRP process for PSO includes the following components/steps: 

• Description of the Company, the resource planning process in general, and the 

implications of current issues as they relate to resource planning; 

• provide projected growth in demand and energy which serves as the underpinning 

of the Plan; 

• identify and evaluate demand-side options such as Energy Efficiency (EE) 

measures, Demand Response (DR) and Distributed Generation (DG); 

• identify current supply-side resources, including projected changes to those 

resources (e.g., de-rates or retirements), and transmission system integration 

issues; and 

• identify and evaluate supply-side resource options.  
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1.3 Introduction to PSO 

PSO is an affiliate company of American Electric Power (AEP). With more than five million 

customers and serving parts of 11 states, AEP is one of the country’s largest investor-owned 

utilities. AEP’s service territory covers 197,500 square miles in Louisiana, Arkansas, Texas, 

Oklahoma, Indiana, Michigan, Kentucky, Ohio, Tennessee, Virginia and West Virginia.  

AEP owns and/or operates one of the largest generation portfolios in the United States, with 

approximately 26,000 megawatts of generating capacity in three RTOs. AEP’s customers are 

served by one of the world’s largest transmission and distribution systems. System-wide there are 

approximately 40,000 circuit miles of transmission lines and more than 222,000 miles of 

distribution lines. 

The operating companies in AEP's Southwest Power Pool (SPP) zone collectively serve a 

population of about 4.25 million, which includes over 1 million retail customers in a 36,000 square 

mile area in parts of Arkansas, Louisiana, Oklahoma, and Texas.  

 PSO’s customers consist of both retail and sales-for-resale (wholesale) customers located 

in Oklahoma (see red area in Figure 1).  Currently, PSO serves approximately 550,000 retail 

customers. The peak load requirement of PSO’s total retail and wholesale customers is seasonal in 

nature, with distinctive peaks occurring in the summer and winter seasons.  PSO’s historical all-

time highest recorded peak demand was 4,410MW, which occurred in August 2012; and the 

highest recorded winter peak was 3,193MW, which occurred in January 2018.  The most recent 

actual PSO summer and winter peak demands were 4,107MW and 3,193MW, occurring on July 

20, 2018 and January 17, 2018, respectively. 
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1.3.1 Annual Planning Process 
This IRP is based upon the best available information at the time of preparation. However, 

changes that may impact this plan can, and do, occur without notice. Therefore, this plan is not a 

commitment to a specific course of action, since the future, now more than ever before, is highly 

uncertain, particularly in light of economic conditions, access to capital, the movement towards 

increasing use of renewable generation and end-use efficiency, as well as legislation to control 

greenhouse gases. 

The implementation action items as described herein are subject to change as new information 

becomes available or as circumstances warrant. 

PSO and AEP are engaged in planning activities throughout the year which impact the IRP. 

Major activities include updating the load forecast, fundamental commodity pricing forecast, and 

new generation cost and performance characteristics. The load forecasting process is ongoing; 

however, on an annual basis the load forecasting group produces a peak demand and energy usage 

forecast for each operating company.  This process typically begins as actual values are received 

and reviewed and adjusted.  The annual forecast is generally available in June of each year. 

The fundamental commodity forecasting process is ongoing as well and is continually 

monitored relative to ongoing activities that could potentially impact the existing commodity 

forecast values.  Typically, the fundamental commodity forecast is updated when material changes 

are observed or expected.  The most recent commodity forecast was released in August of 2018. 

Figure 1. PSO Service Territory 
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New generation resource cost and characteristics are generally updated on an annual basis 

with a typical first quarter release date.  This data is often updated as needed if additional material 

data is made known between the typical release dates. 

Other input data utilized with the IRP process is generally updated on an annual basis unless 

material differences are identified between the existing input values and expected future values  
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2.0 Load Forecast and Forecasting Methodology 

2.1 Summary of PSO Load Forecast  

The PSO load forecast was developed by the American Electric Power Service Corporation 

(AEPSC) Economic Forecasting organization and completed in June 2018.2 The load forecast is 

the culmination of a series of underlying forecasts that build upon each other. In other words, the 

economic forecast provided by Moody’s Analytics is used to develop the customer forecast which 

is then used to develop the sales forecast which is ultimately used to develop the peak load and 

internal energy requirements forecast.  

Over the next 10 year period (2019-2028)3, PSO’s service territory is expected to see 

population and non-farm employment growth 0.4% per year. Likewise, PSO is projected to see 

customer count growth of 0.4% annually over this period. Over the same forecast period, PSO’s 

retail sales are projected to grow at 0.4% per year with stronger growth expected from the industrial 

class (+0.9% per year) while the residential class remains relatively flat over the forecast horizon. 

Finally, PSO’s internal energy and peak demand are expected to change at an average rate of 0.4% 

and 0.3% per year, respectively, through 2028.  

2.2 Forecast Assumptions  

2.2.1 Economic Assumptions 

The load forecasts for PSO and the other operating companies in the AEP System 

incorporate a forecast of U.S. and regional economic growth provided by Moody’s Analytics. The 

load forecasts utilized Moody’s Analytics economic forecast issued in December 2017. Moody’s 

                                                 

2 The load forecasts (as well as the historical loads) presented in this Report reflect the traditional concept of internal 
load, i.e., the load that is directly connected to the utility’s transmission and distribution system and that is provided 
with bundled generation and transmission service by the utility. Such load serves as the starting point for the load 
forecasts used for generation planning. Internal load is a subset of connected load, which also includes directly 
connected load for which the utility serves only as a transmission provider. Connected load serves as the starting point 
for the load forecasts used for transmission planning. 
3 10 year forecast periods begin with the first full forecast year, 2019. 



  2018 Integrated Resource Plan 

 

6 

Analytics projects moderate growth in the U.S. economy during the 2019-2028 forecast period, 

characterized by a 2.0% annual rise in real Gross Domestic Product (GDP), and moderate inflation, 

with the implicit GDP price deflator expected to rise by 2.0% per year. Industrial output, as 

measured by the Federal Reserve Board's (FRB) index of industrial production, is expected to 

grow at 1.6% per year during the same period. Moody’s projects regional employment growth of 

0.4% per year during the forecast period and real regional income per-capita annual growth of 

1.9% for the PSO service area.  

2.2.2 Price Assumptions 

The Company utilizes an internally developed service area electricity price forecast. This 

forecast incorporates information from the Company’s financial plan for the near term and the U.S. 

Department of Energy (DOE) Energy Information Administration (EIA) outlook for the West 

South Central Census Region for the longer term. These price forecasts are incorporated into the 

Company’s energy sales models, where appropriate. 

2.2.3 Specific Large Customer Assumptions 

PSO’s customer service engineers are in frequent touch with industrial and commercial 

customers about their needs and activities. From these discussions, high-probability load additions 

or deletions are incorporated into the forecast. 

2.2.4 Weather Assumptions 

Where appropriate, the Company includes weather as an explanatory variable in its energy 

sales models. These models reflect historical weather for the model estimation period and normal 

weather for the forecast period.  

2.2.5 Demand Side Management (DSM) Assumptions 

The Company’s long term load forecast models account for trends in EE both in the 

historical data as well as the forecasted trends in appliance saturations as the result of various 

legislated appliance efficiency standards (Energy Policy Act of 2005 [EPAct], Energy 

Independence and Security Act [EISA] of 2007, etc.) modeled by the EIA. In addition to general 
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trends in appliance efficiencies, the Company also administers multiple Demand-Side 

Management (DSM) programs that the Commissions approve as part of its DSM portfolio. The 

load forecast utilizes the most current DSM programs, which either have been previously approved 

by or are pending currently before the Commission, at the time the load forecast is created to adjust 

the forecast for the impact of these programs. For this IRP, DSM programs through 2021 have 

been embedded into the load forecast. 

2.3 Overview of Forecast Methodology  

PSO's load forecasts are based mostly on econometric, statistically adjusted end-use and 

analyses of time-series data. This is helpful when analyzing future scenarios and developing 

confidence bands in addition to objective model verification by using standard statistical criteria. 

PSO utilizes two sets of econometric models: 1) a set of monthly short-term models which 

extends for approximately 24 months and 2) a set of monthly long-term models which extends for 

approximately 30 years. The forecast methodology leverages the relative analytical strengths of 

both the short- and long-term methods to produce a reasonable and reliable forecast that is used 

for various planning purposes. 

For the first full year of the forecast, the forecast values are generally governed by the 

short-term models. The short-term models are regression models with time series errors which 

analyze the latest sales and weather data to better capture the monthly variation in energy sales for 

short-term applications like capital budgeting and resource allocation. While these models produce 

extremely accurate forecasts in the short run, without logical ties to economic factors, they are less 

capable of capturing structural trends in electricity consumption that are more important for longer-

term resource planning applications. 

The long-term models are econometric, and statistically adjusted end-use models which 

are specifically equipped to account for structural changes in the economy as well as changes in 

customer consumption due to increased energy efficiency. The long-term forecast models 

incorporate regional economic forecast data for income, employment, households, output, and 

population. 
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The short-term and long-term forecasts are then blended to ensure a smooth transition from 

the short-term to the long-term forecast horizon for each major revenue class. There are some 

instances when the short-term and long-term forecasts diverge, especially when the long-term 

models are incorporating a structural shift in the underlying economy that is expected to occur 

within the first 24 months of the forecast horizon. In these instances, professional judgment is used 

to ensure that the final forecast that will be used in the peak models is reasonable. The class level 

sales are then summed and adjusted for losses to produce monthly net internal energy sales for the 

system. The demand forecast model utilizes a series of algorithms to allocate the monthly net 

internal energy to hourly demand. The inputs into forecasting hourly demand are internal energy, 

weather, 24-hour load profiles and calendar information. 

A flow chart depicting the sequence of models used in projecting PSO’s electric load 

requirements as well as the major inputs and assumptions that are used in the development of the 

load forecast is shown in Figure 2. 

 
Figure 2. PSO Internal Energy Requirements & Peak Demand Forecasting Method 
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2.4 Detailed Explanation of Load Forecast  

2.4.1 General 

This section provides a more detailed description of the short-term and long-term models 

employed in producing the forecasts of PSO’s energy consumption, by customer class. 

Conceptually, the difference between short- and long-term energy consumption relates to changes 

in the stock of electricity-using equipment and economic influences, rather than the passage of 

time. In the short term, electric energy consumption is considered to be a function of an essentially 

fixed stock of equipment. For residential and commercial customers, the most significant factor 

influencing the short term is weather. For industrial customers, economic forces that determine 

inventory levels and factory orders also influence short-term utilization rates. The short-term 

models recognize these relationships and use weather and recent load growth trends as the primary 

variables in forecasting monthly energy sales. 

Over time, demographic and economic factors such as population, employment, income, 

and technology influence the nature of the stock of electricity-using equipment, both in size and 

composition. Long-term forecasting models recognize the importance of these variables and 

include all or most of them in the formulation of long-term energy forecasts. 

Relative energy prices also have an impact on electricity consumption. One important 

difference between the short-term and long-term forecasting models is their treatment of energy 

prices, which are only included in long-term forecasts. This approach makes sense because 

although consumers may suffer sticker shock from energy price fluctuations, there is little they can 

do to impact them in the short-term. They already own a refrigerator, furnace or industrial 

equipment that may not be the most energy-efficient model available. In the long term, however, 

these constraints are lessened as durable equipment is replaced and as price expectations come to 

fully reflect price changes. 

2.4.2 Customer Forecast Models 

The Company also utilizes both short-term and long-term models to develop the final 

customer count forecast. The short-term customer forecast models are time series models with 
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intervention (when needed) using Autoregressive Integrated Moving Average (ARIMA) methods 

of estimation. These models typically extend for 24 months into the forecast horizon. 

The long-term residential customer forecasting models are also monthly but extend for 30 

years. The explanatory jurisdictional economic and demographic variables may include gross 

regional product, employment, population, real personal income and households used in various 

combinations. In addition to the economic explanatory variables, the long-term customer models 

employ a lagged dependent variable to capture the adjustment of customer growth to changes in 

the economy. There are also binary variables to capture monthly variations in customers, unusual 

data points and special occurrences. 

The short-term and long-term customer forecasts are blended as was described earlier to 

arrive at the final customer forecast that will be used as a primary input into both short-term and 

long-term usage forecast models.  

2.4.3 Short-term Forecasting Models 

The goal of PSO's short-term forecasting models is to produce an accurate load forecast 

for the first full year into the future. To that end, the short-term forecasting models generally 

employ a combination of monthly and seasonal binaries, time trends, and monthly heating cooling 

degree-days in their formulation. The heating and cooling degree-days are measured at weather 

stations in the Company's service area. The forecasts relied on ARIMA models. 

The estimation period for the short-term models was January 2008 through December 

2017. There are models for residential, commercial, industrial, other retail, and wholesale sectors. 

The industrial models are comprised of 16 large industrial models and models for the remainder 

of the industrial sector. The wholesale forecast is developed using a model for the Town of South 

Coffeyville. Off-system sales and/or sales of opportunity are not relevant to the net energy 

requirements forecast as they are not requirements load or relevant to determining capacity and 

energy requirements in the IRP process. 
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2.4.4 Long-term Forecasting Models 

The goal of the long-term forecasting models is to produce a reasonable load outlook for 

up to 30 years in the future. Given that goal, the long-term forecasting models employ a full range 

of structural economic and demographic variables, electricity and natural gas prices, weather as 

measured by annual heating and cooling degree-days, and binary variables to produce load 

forecasts conditioned on the outlook for the U.S. economy, for the PSO service-area economy, and 

for relative energy prices. 

Most of the explanatory variables enter the long-term forecasting models in a 

straightforward, untransformed manner. In the case of energy prices, however, it is assumed, 

consistent with economic theory, that the consumption of electricity responds to changes in the 

price of electricity or substitute fuels with a lag, rather than instantaneously. This lag occurs for 

reasons having to do with the technical feasibility of quickly changing the level of electricity use 

even after its relative price has changed, or with the widely accepted belief that consumers make 

their consumption decisions on the basis of expected prices, which may be perceived as functions 

of both past and current prices. 

There are several techniques, including the use of lagged price or a moving average of price 

that can be used to introduce the concept of lagged response to price change into an econometric 

model. Each of these techniques incorporates price information from previous periods to estimate 

demand in the current period. 

The general estimation period for the long-term load forecasting models was 1995-2017 

The long-term energy sales forecast is developed by blending of the short-term forecast with the 

long-term forecast. The energy sales forecast is developed by making a billed/unbilled adjustment 

to derive billed and accrued values, which are consistent with monthly generation. 

2.4.4.1 Supporting Model 

In order to produce forecasts of certain independent variables used in the internal energy 

requirements forecasting models, a supporting model is used. This model is discussed below. 

2.4.4.1.1 Consumed Natural Gas Pricing Model 
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The forecast price of natural gas used in the Company's energy models comes from a model 

of natural gas prices for each state’s three primary consuming sectors: residential, commercial, and 

industrial. In the state natural gas price models sectoral prices are related to West South Central 

Census region’s sectoral prices, with the forecast being obtained from EIA’s “2018 Annual Energy 

Outlook.” The natural gas price model is based upon 1980-2017 historical data. 

2.4.4.2 Residential Energy Sales  

Residential energy sales for PSO are forecasted using two models, the first of which 

projects the number of residential customers, and the second of which projects kWh usage per 

customer. The residential energy sales forecast is calculated as the product of the corresponding 

customer and usage forecasts. 

The residential usage model is estimated using a Statistically Adjusted End-Use model 

(SAE), which was developed by Itron, a consulting firm with expertise in energy modeling. This 

model assumes that use will fall into one of three categories: heat, cool, and other. The SAE model 

constructs variables to be used in an econometric equation where residential usage is a function of 

Xheat, Xcool, and Xother variables. 

 The Xheat variable is derived by multiplying a heating index variable by a heating use 

variable. The heating index incorporates information about heating equipment saturation; heating 

equipment efficiency standards and trends; and thermal integrity and size of homes. The heating 

use variable is derived from information related to billing days, heating degree-days, household 

size, personal income, gas prices, and electricity prices.  

The Xcool variable is derived by multiplying a cooling index variable by a cooling use 

variable. The cooling index incorporates information about cooling equipment saturation; cooling 

equipment efficiency standards and trends; and thermal integrity and size of homes. The cooling 

use variable is derived from information related to billing days, heating degree-days, household 

size, personal income, gas prices and electricity prices. 

The Xother variable estimates the non-weather sensitive sales and is similar to the Xheat 

and Xcool variables. This variable incorporates information on appliance and equipment saturation 
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levels; average number of days in the billing cycle each month; average household size; real 

personal income; gas prices and electricity prices. 

The appliance saturations are based on historical trends from PSO’s residential customer 

survey. The saturation forecasts are based on EIA forecasts and analysis by Itron. The efficiency 

trends are based on DOE forecasts and Itron analysis. The thermal integrity and size of homes are 

for the West South Central Census Region and are based on DOE and Itron data. 

The number of billing days is from internal data. Economic and demographic forecasts are 

from Moody’s Analytics and the electricity price forecast is developed internally. 

The SAE residential model is estimated using linear regression models. This monthly 

model is for the period January 2005 through December 2018. It is important to note, as will be 

discussed later, that this modeling has incorporated the reductive effects of the EPAct, EISA, 

American Recovery and Reinvestment Act of 2009 (ARRA) and Energy Improvement and 

Extension Act of 2008 (EIEA2008) on the residential (and commercial) energy usage based on 

analysis by the EIA regarding appliance efficiency trends. 

The long-term residential energy sales forecast is derived by multiplying the “blended” 

customer forecast by the usage forecast from the SAE model. 

2.4.4.3 Commercial Energy Sales  

Long-term commercial energy sales are forecast using SAE models. These models are 

similar to the residential SAE models. These models utilize efficiencies, square footage and 

equipment saturations for the West South Central Region, along with electric prices, economic 

drivers from Moody’s Analytics, heating and cooling degree-days, and billing cycle days. As with 

the residential models, there are Xheat, Xcool and Xother variables derived within the model 

framework. The commercial SAE models are estimated similarly to the residential SAE models. 

2.4.4.4 Industrial Energy Sales 

The Company uses some combination of the following economic and pricing explanatory 

variables: service area gross regional product manufacturing, FRB industrial production indexes, 
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and service area industrial electricity prices. In addition, binary variables for months are special 

occurrences and are incorporated into the models. Based on information from customer service 

engineers there may be load added or subtracted from the model results to reflect plant openings, 

closures or load adjustments. The last actual data point for the industrial energy sales model is 

December 2018. 

2.4.4.5 All Other Energy Sales 

The forecast of other retail sales, which is comprised of public-street and highway lighting 

and other sales to public authorities, relates energy sales to service area population and binary 

variables.  

Wholesale energy sales are modeled relating energy sales to economic variables such as 

service area employment, heating and cooling degree-days and binary variables. Binary variables 

are necessary to account for discrete changes in energy sales that result from events such as the 

addition of new customers.  

2.4.4.6 Blending Short and Long-Term Sales 

Forecast values for 2018 and 2019 are taken from the short-term process. Forecast values 

for 2020 are obtained by blending the results from the short-term and long-term models. The 

blending process combines the results of the short-term and long-term models by assigning weights 

to each result and systematically changing the weights so that by July 2020 the entire forecast is 

from the long-term models. The goal of the blending process is to leverage the relative strengths 

of the short-term and long-term models to produce the most reliable forecast possible. However, 

at times the short-term models may not capture structural changes in the economy as well as the 

long-term models, which may result in the long-term forecast being used for the entire forecast 

horizon.  

2.4.4.7 Losses and Unaccounted-For Energy 

Energy is lost in the transmission and distribution of the product. This loss of energy from 

the source of production to consumption at the premise is measured as the average ratio of all 
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Federal Energy Regulatory Commission (FERC) revenue class energy sales measured at the 

premise meter to the net internal energy requirements metered at the source. In modeling, 

Company loss study results are applied to the final blended sales forecast by revenue class and 

summed to arrive at the final internal energy requirements forecast. 

2.4.5 Forecast Methodology for Seasonal Peak Internal Demand 

The demand forecast model is a series of algorithms for allocating the monthly internal 

energy sales forecast to hourly demands. The inputs into forecasting hourly demand are blended 

revenue class sales, energy loss multipliers, weather, 24-hour load profiles and calendar 

information. 

The weather profiles are developed from representative weather stations in the service area. 

Twelve monthly profiles of average daily temperature that best represent the cooling and heating 

degree-days of the specific geography are taken from the last 30 years of historical values. The 

consistency of these profiles ensures the appropriate diversity of the company loads. 

The 24-hour load profiles are developed from historical hourly Company or jurisdictional 

load and end-use or revenue class hourly load profiles. The load profiles were developed from 

segregating, indexing and averaging hourly profiles by season, day types (weekend, midweek and 

Monday/Friday) and average daily temperature ranges.  

 In the end, the profiles are benchmarked to the aggregate energy and seasonal peaks 

through the adjustments to the hourly load duration curves of the annual 8,760 hourly values. These 

8,760 hourly values per year are the forecast load of PSO and the individual companies of AEP 

that can be aggregated by hour to represent load across the spectrum from end-use or revenue 

classes to total AEP-East, AEP-West, or total AEP System. Net internal energy requirements are 

the sum of these hourly values to a total company energy need basis. Company peak demand is 

the maximum of the hourly values from a stated period (month, season or year). 

2.5 Load Forecast Results and Issues 

All tables referenced in this section can be found in the Appendix of this Report in Exhibit 

A. 
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2.5.1 Load Forecast  

Exhibit A-1 presents PSO's annual internal energy requirements, disaggregated by major 

category (residential, commercial, industrial, other internal sales and losses) on an actual basis for 

the years 2015-2017 and on a forecast basis for the years 2018-2028. The 2018 data are six months 

actual and six months forecast. The exhibit also shows annual growth rates for both the historical 

and forecast periods.  

Figure 3 provides a graphical depiction of weather normal and forecast Company 

residential, commercial and industrial sales for 2000 through 2028. 

 

2.5.2 Peak Demand and Load Factor 

Exhibit A-2 provides PSO’s seasonal peak demands, annual peak demand, internal energy 

requirements and annual load factor on an actual basis for the years 2015-2017 and on a forecast 

basis for the years 2018-2028. The 2018 data are six months actual and six months forecast. The 

table also shows annual growth rates for both the historical and forecast periods. 

Figure 3. PSO GWh Sales 
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Figure 4 presents actual, weather normal and forecast PSO peak demand for the period 

2000 through 2028. 

 

2.5.3 Weather Normalization 

The load forecast presented in this Report assumes normal weather. To the extent that 

weather is included as an explanatory variable in various short- and long-term models, the weather 

drivers are assumed to be normal for the forecast period. 

2.6 Load Forecast Trends & Issues 

2.6.1 Changing Usage Patterns 

Over the past decade, there has been a significant change in the trend for electricity usage 

from prior decades. Figure 5 presents PSO’s historical and forecasted residential and commercial 

usage per customer between 1991 and 2020. During the first decade shown (1991-2000), 

residential usage per customer grew at an average rate of 1.6% per year, while the commercial 

usage grew by 0.1% per year. Over the next decade (2001-2010), growth in residential usage 

growth was at 0.8% per year while the commercial class usage decreased by 1.0% per year. In the 

Figure 4. PSO Peak Demand Forecast 
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last decade shown (2011-2020) residential usage is projected to decline at a rate of 0.5% per year 

while the commercial usage decreases by an average of 0.1% per year.  

 

The SAE models are designed to account for changes in the saturations and efficiencies of 

the various end-use appliances. Every 3-4 years, the Company conducts a Residential Appliance 

Saturation Survey to monitor the saturation and age of the various appliances in the residential 

home. This information is then matched up with the saturation and efficiency projections from the 

EIA which includes the projected impacts from various enacted federal policies mentioned earlier. 

The result of this is a base load forecast that already includes some significant reductions 

in usage as a result of projected EE. For example, Figure 6 shows the assumed cooling efficiencies 

embedded in the statistically adjusted end-use models for cooling loads. It shows that the average 

Seasonal Energy Efficiency Ratio (SEER) for central air conditioning is projected to increase from 

11.7 in 2010 to nearly 14.3 by 2028. The chart shows a similar trend in projected cooling 

Figure 5. PSO Normalized Use per Customer (kWh) 
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efficiencies for heat pump cooling as well as room air conditioning units. Figure 7 shows similar 

improvements in the efficiencies of lighting and clothes washers over the same period. 

 

 

Figure 6. Projected Changes in Cooling Efficiencies, 2010-2030 

Figure 7. Projected Changes in Lighting & Clothes Washer Efficiencies, 2010-2030 
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Figure 8 shows the impact of appliance, equipment and lighting efficiencies on the 

Company’s weather normal residential usage per customer.  This graph provides weather 

normalized residential energy per customer and an estimate of the effects of efficiencies on usage.  

In addition, historical and forecast PSO residential customers are provided. 

 

2.6.2 Demand-Side Management (DSM) Impacts on the Load Forecast 

The end-use load forecasting models account for changing trends and saturations of energy 

efficient technologies throughout the forecast horizon. However, the Company is also actively 

engaged in administering various commission approved DSM and EE programs which would 

further accelerate the adoption of energy efficient technology within its service territory. As a 

result, the base load forecast is adjusted to account for the impact of these programs that is not 

already embedded in the forecast. 

For the near term horizon (through 2021), the load forecast uses assumptions from the 

DSM programs currently pending approval before the Commission. For the years beyond 2021, 

the IRP model selected optimal levels of economic EE, which may differ from the levels currently 

being implemented, based on projections of future market conditions. The initial base load forecast 

accounts for the evolution of market and industry efficiency standards. As a result, energy savings 

Figure 8. Residential Usage & Customer Growth, 2000-2028 
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for a specific EE program are degraded over the expected life of the program. Exhibit A-8 details 

the impacts of the approved EE programs included in the load forecast, which represent the 

cumulative degraded value of EE program impacts throughout the forecast period. The IRP process 

then adds the selected optimal economic EE, resulting in the total IRP EE program savings. 

Exhibit A-3 provides the DSM/EE impacts incorporated in PSO’s load forecast provided 

in this Report.  

2.6.3 Interruptible Load 

The Company has one customer with interruptible provisions in their contracts. This 

customer has interruptible contract capacity of 50MW. However, this customer is expected to have 

17MW and 24MW available for interruption at the time of the winter and summer peaks, 

respectively. An additional 138 customers have 65MW available for interruption in emergency 

situations in DR agreements. The load forecast does not reflect any load reductions for these 

customers. Rather, the interruptible load is seen as a resource when the Company’s load is peaking. 

Further discussion of the determination of DR is included in Section 3.4.3.1. 

2.6.4 Blended Load Forecast 

As noted above, at times the short-term models may not capture structural changes in the 

economy as well as the long-term models, which may result in the long-term forecast being used 

for the entire forecast horizon. Exhibit A-4 provides an indication of which retail models are 

blended and which strictly use the long-term model results. In addition, all of the wholesale 

forecasts utilize the long-term model results. 

In general, forecast values for the years 2018 and 2019 were typically taken from the short-

term process. Forecast values for 2020 are obtained by blending the results from the short-term 

and long-term models. The blending process combines the results of the short-term and long-term 

models by assigning weights to each result and systematically changing the weights so that by July 

2020 the entire forecast is from the long-term models. This blending allows for a smooth transition 

between the two separate processes, minimizing the impact of any differences in the results. Figure 

9 illustrates a hypothetical example of the blending process (details of this illustration are shown 
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in Exhibit A-5). However, in the final review of the blended forecast, there may be instances where 

the short-term and long-term forecasts diverge especially when the long-term forecast incorporates 

a structural shift in the economy that is not included in the short-term models. In these instances, 

professional judgment is used to develop the most reasonable forecast. 

 

2.6.5 Large Customer Changes 

The Company’s customer service engineers are in continual contact with the Company’s 

large commercial and industrial customers about their needs for electric service. These customers 

will relay information about load additions and reductions. This information will be compared 

with the load forecast to determine if the industrial or commercial models are adequately reflecting 

these changes. If the changes are different from the model results, then additional factors may be 

used to reflect those large changes that differ from the forecast models’ output. 

2.6.6 Wholesale Customer Contracts 

Company representatives are in continual contact with wholesale customer representatives 

about their contractual needs. 

2.7 Load Forecast Scenarios 

The base case load forecast is the expected path for load growth that the Company uses for 

Figure 9. Load Forecast Blending Illustration 
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planning. There are a number of known and unknown potentials that could drive load growth 

different from the base case. While potential scenarios could be quantified at varying levels of 

assumptions and preciseness, the Company has chosen to frame the possible outcomes around the 

base case. The Company recognizes the potential desire for a more exact quantification of 

outcomes, but the reality is if all possible outcomes were known with a degree of certainty, then 

they would become part of the base case. 

Forecast sensitivity scenarios have been established which are tied to respective high and 

low economic growth cases. The high and low economic growth scenarios are consistent with 

scenarios laid out in the EIA’s 2018 Annual Outlook. While other factors may affect load growth, 

this analysis only considered high and low economic growth. The economy is seen as a crucial 

factor affecting future load growth. 

The low-case, base-case and high-case forecasts of summer and winter peak demands and 

total internal energy requirements for PSO are tabulated in Exhibit A-6. Graphical displays of the 

range of forecasts of internal energy requirements and summer peak demand for PSO are shown 

in Exhibit A-7. 

For PSO, the low-case and high-case energy and peak demand forecasts for the last forecast 

year, 2028, represent deviations of about 6.8% below and 4.8% above, respectively, the base-case 

forecast. 

During the load forecasting process, the Company developed various other scenarios. 

Figure 10 provides a graphical depiction of the scenarios developed in conjunction with the load 

provided in this report.   
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 The no new DSM scenario extracts the DSM included in the load forecast and provides 

what load would be without the increased DSM activity.  The energy efficiencies 2018 scenario 

keeps energy efficiencies at 2018 levels for the residential and commercial equipment.  Both of 

these scenarios result in a load forecast greater than the base forecast. 

 The energy efficiencies extended scenario has energy efficiencies developing at a faster 

pace than is represented in the base forecast.  This scenario is based on analysis developed by the 

Energy Information Administration. This forecast is lower than the base forecast due to enhanced 

energy efficiency for residential and commercial equipment. 

 The weather extreme forecast assumes accelerated temperatures for both the winter and 

summer seasons.  This analysis based on a study developed by Purdue University. This scenario 

Figure 10. Load Forecast Scenarios 
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results increased load in the summer and diminished load in the winter, with the net result being a 

higher energy requirements forecast. 

 All of these alternative scenarios fall within the boundary of the Company’s high and low 

economic scenario forecasts.  The Company’s expectations are that any reasonable scenario 

developed will fall within this range of forecasts. 

2.8 Price Elasticity 

The long term load forecast models include electricity price as one of many explanatory 

variables.  The coefficient of the electricity price variable is an estimate of the price elasticity, 

which is simply a measure of how responsive customers are to changes in price.  The formula for 

price elasticity is simply the percentage change in the quantity demanded divided by the percentage 

change in price.  If the change in demand is greater than the change in price, the elasticity estimate 

would be greater than 1 and it would be described as elastic demand.  If the change in demand is 

less than the change in price, the elasticity estimate would be less than 1 and it would be classified 

as inelastic demand.  The demand for electricity is very inelastic.  For the Residential class, the 

long term elasticity estimate is approximately 0.1.  For the Commercial class, the modeled price 

elasticity is 0.15 and the elasticity estimate for the Industrial class is 0.28.  For comparison, the 

estimated long term elasticity for gasoline is 0.6 while the elasticity for restaurant meals is 2.34.  

(Note: technically each of these elasticity estimates are negative values based on the inverse 

relationship between price and quantity demanded.  The convention by economists when 

describing the elasticity is to report the absolute value of these elasticity estimates.)  

                                                 

4 “O’Sullivan, Arthur, Steven M. Sheffrin, & Stephen J. Perez Survey of Economics: Principles, Applications, and 

Tools. Prentice Hall © 2012 Table 4.2 ‘Price Elasticities of Demand for Selected Products’ pg 86. 
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3.0 Resource Evaluation 

3.1 Current Resources 

An initial step in the IRP process is the demonstration of the capacity resource requirements. 

This aspect of the traditional “needs” assessment must consider projections of: 

• existing capacity resources—current levels and anticipated changes;  

• anticipated changes in capability due to efficiency and/or environmental 

considerations; 

• changes resulting from decisions surrounding unit disposition evaluations; 

• regional and sub-regional capacity and transmission constraints/limitations; 

• load and peak demand; 

• current DR/EE; and 

• SPP capacity reserve margin and reliability criteria. 

3.2 Existing PSO Generating Resources 

The underlying minimum reserve margin criterion to be utilized in PSO’s resource needs 

assessment is based on the current SPP minimum capacity margin of 10.7 percent.5  As a function 

of peak demand this converts to an equivalent “reserve margin” of 12.0 percent.6 The reserve 

margin is the result of SPP’s own system reliability assessment.  

Table 1 identifies the generating resources identified in the CDR. Future plans surrounding 

these assets must take into account each unit’s useful service life. Unit retirements are incorporated 

in PSO’s plans based upon each unit’s in-service date along with the anticipated service life. 

Retirement dates are continually reviewed and adjusted with respect to a unit’s ability to maintain 

safe, reliable, and economic operation, as well as external factors such as environmental 

regulations. 

                                                 

5 Per Section 4.1.9 of the “Southwest Power Pool Planning Criteria” (Latest Revision: July 25, 2017). 

6 0.107 / (1 – 0.107) = 0.12. 
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PSO currently utilizes several additional capacity entitlements to meet the minimum SPP 

reserve margin requirement and customers’ energy needs.  Beginning in 2012, PSO began to 

receive approximately 520MW of generating capacity under a 10-year Power Purchase Agreement 

(PPA) with Exelon Generating Company LLC, from the Green Country Generating Station located 

in Jenks, OK. Other PPA’s PSO has agreements with include:  Exelon #2 for 250MW through 

2020; Oneta for 260MW through 2030; Westar for 80MW through 2020 and Tenaska for 40MW 

through 2018. 

Additionally, PSO currently has a total of 1,137MW (nameplate rating) of wind capacity 

from eight wind facilities in which the Company is receiving energy, capacity, and renewable 

energy credit attributes under separate renewable energy PPAs. For capacity resource planning 

Table 1. PSO Owned Generation Assets as of December, 2018 
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purposes, however, an important distinction is that SPP criteria also dictates that intermittent 

resources such as wind may only recognize a small portion of such nameplate capacity rating.  

Using those guidelines, capacity credit of 118MW is used capacity planning purposes in 2018. 

3.3 Capacity Needs Assessment 

Based on the assessment of the AEP-SPP current resources and peak demand projections 

(Section 2.5.2, Exhibit A-2); a capacity needs assessment can be established that will determine 

the amount and timing of capacity resources for this IRP. 

Figure 11 summarizes the going-in capacity position through the 10-year IRP window, see 

Exhibit E for PSO’s Capacity, Demand and Reserves (CDR) summary. Figure 12 compares the 

demand (line) and total capacity (bar) trends over the period, illustrating PSO’s net capacity 

position with respect to the company’s load obligation, and with respect to SPP’s 12% reserve 

margin requirement. 

 
Figure 11. PSO “Going-In” SPP Capacity Position (MW) and Obligation (MW) 
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3.4 Environmental Compliance  

 It should be noted that the following discussion of environmental regulations is the basis 

for assumptions made by the Company which are incorporated into its analysis within this IRP. 

Activity including but not limited to Presidential Executive Orders, litigation, petitions for review, 

and Federal Environmental Protection Agency (EPA) proposals may delay the implementation of 

these rules, or eventually affect the requirements set forth by these regulations. While such 

activities have the potential to materially change the regulatory requirements the Company will 

face in the future, all potential outcomes cannot be reasonably foreseen or estimated and the 

assumptions made within the IRP represent the Company's best estimation of outcomes as of the 

filing date. The Company is committed to closely following developments related to 

environmental regulations, and will update its analysis of compliance options and timelines when 

sufficient information becomes available to make such judgments. 

Figure 12. PSO Capacity Positions (MW) net of SPP Reserve Obligation 
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3.4.1 Clean Air Act (CAA) Requirements 

The CAA establishes a comprehensive program to protect and improve the nation’s air 

quality and control sources of air emissions. The states implement and administer many of these 

programs and could impose additional or more stringent requirements. The primary regulatory 

programs that continue to drive investments in AEP’s existing generating units include: (a) 

periodic revisions to the National Ambient Air Quality Standards (NAAQS) and the development 

of State Implementation Plans (SIPs) to achieve more stringent standards; (b) implementation of 

the Regional Haze program by the states and the Federal EPA; (c) regulation of hazardous air 

pollutant emissions under the Mercury and Air Toxics Standards (MATS) Rule; (d) 

implementation and review of the Cross-State Air Pollution Rule (CSAPR), a Federal 

Implementation Plan (FIP) designed to eliminate significant contributions from sources in upwind 

states to nonattainment or maintenance areas in downwind states and (e) the Federal EPA’s 

regulation of greenhouse gas emissions from fossil-fueled electric generating units under Section 

111 of the CAA. 

In March 2017, President Trump issued a series of executive orders designed to allow the 

Federal EPA to review and take appropriate action to revise or rescind regulatory requirements 

that place undue burdens on affected entities, including specific orders directing the Federal EPA 

to review rules that unnecessarily burden the production and use of energy. The Federal EPA 

published notice and provided an opportunity to comment on how to identify such requirements 

and what steps can be taken to reduce or eliminate such burdens. Future changes that result from 

this effort may affect AEP’s compliance plans. 

Notable developments in significant CAA regulatory requirements affecting AEP’s 

operations are discussed in the following sections. 

3.4.2 National Ambient Air Quality Standards (NAAQS) 

The CAA requires the Federal EPA to establish and periodically review NAAQS designed 

to protect public health and welfare. The Federal EPA issued new, more stringent NAAQS for PM 

in 2012, SO2 in 2010 and ozone in 2015; the existing standards for NO2 were retained after review 

by the Federal EPA in 2018. Implementation of these standards is underway.  States are still in the 
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process of evaluating the attainment status and need for additional control measures in order to 

attain and maintain the 2010 SO2 NAAQS and may develop additional requirements for our 

facilities as a result of those evaluations.  In April 2017, Federal EPA requested a stay of 

proceedings in the U.S. Circuit Court for the District of Columbia Circuit where challenges to the 

2015 ozone standard are pending, to allow reconsideration of that standard by the new 

administration. The Federal EPA initially announced a one-year delay in the designation of ozone 

non-attainment areas, but withdrew that decision. In December 2017, the Federal EPA issued a 

notice of data availability and requested public comment on recommended designations for 

compliance with the 2015 ozone standard.  Final designations for 51 nonattainment areas were 

published on June 4, 2018.  In April and July 2018, the Federal EPA finalized nonattainment 

designations for the remaining areas. The Federal EPA has also issued information to assist the 

states in developing plans that address their obligations under the interstate transport provisions of 

the CAA. On November 7, 2018, EPA issued a final rule to provide state and local air management 

agencies with rules and guidance on planning to meet the 2015 ozone standard and setting SIP 

submittal deadlines for various elements of the 2015 standard. The earliest SIP revision is due 

within two years of the effective date of the non-attainment designation, during year 2020. PSO 

cannot currently predict the nature, stringency or timing of additional requirements for PSO’s 

facilities based on the outcome of these activities. 

3.4.3 Regional Haze Rule (RHR) 

The RHR requires affected states to develop regional haze SIPs that contain enforceable 

measures and strategies for reducing emissions of pollutants that can impair visibility in certain 

federally protected areas. Each SIP must require certain eligible facilities to conduct an emission 

control analysis, known as a Best Available Retrofit Technology (BART) analysis, to evaluate 

emissions control technologies for NOX, SO2 and PM, and determine whether such controls should 

be deployed to improve visibility based on five factors set forth in the regulations. BART is 

applicable to Electric Generating Units (EGUs) greater than 250 megawatts (MW) and built 

between 1962 and 1977.   If SIPs are not adequate or are not developed on schedule, regional haze 

requirements will be implemented through FIPs.  In January 2017, the Federal EPA revised the 
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rules governing submission of SIPs to implement the visibility programs, including a provision 

that postpones the due date for the next comprehensive SIP revisions until 2021. Petitions for 

review of the final rule revisions have been filed in the U.S. Court of Appeals for the District of 

Columbia Circuit. 

In June 2012, the Federal EPA published revisions to the regional haze rules to allow states 

participating in the CSAPR trading programs to use those programs in place of source-specific 

BART for SO2 and NOx emissions based on its determination that CSAPR results in greater 

visibility improvements than source-specific BART in the CSAPR states. The rule was challenged 

in the U.S. Court of Appeals for the District of Columbia Circuit. In March 2018, the U.S. Court 

of Appeals for the District of Columbia Circuit affirmed the Federal EPA rule. 

3.4.4 Oklahoma Regional Haze 

The CAA and RHR require certain states, including Oklahoma, to make reasonable 

progress toward the “prevention of any future, and the remedying of any existing, impairment of 

visibility” in mandatory Class I Federal areas.  Moreover, the Regional Haze Rule requires the 

State of Oklahoma to develop programs to “address regional haze in each mandatory Class I 

Federal area located within the State and in each mandatory Class I Federal area located outside 

the State which may be affected by emissions from within the State.”  Air pollutants emitted by 

BART eligible sources in Oklahoma, which may reasonably be anticipated to cause or contribute 

to visibility impairment, in any mandatory Class I Federal area are NOx, SO2, PM-10, and PM-2.5.  

EPA also provided guidance on what level of control is reasonable for certain BART-eligible 

sources, including EGUs, and published “presumptive BART” emission rates for SO2 and NOx 

based on the types of cost-effective controls available. 

In November 2012, PSO reached an agreement with the Federal EPA, the State of Oklahoma 

and other parties that would provide for submission of a revised regional haze SIP requiring the 

retirement of one coal-fired unit of PSO’s Northeastern Station no later than April 2016, and the 

installation of a Dry Sorbent Injection (DSI) system, an Activated Carbon Injection (ACI) system, 

a Pulse Jet Fabric Filter (PJFF), and Continuous Emission Monitoring System (CEMS) on the 
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second coal-fired Northeastern unit by April 2016, with retirement of the second unit no later than 

2026.  As a result of this agreement, PSO has taken the following measures: 

• Northeastern Unit 3 – Installation of DSI and ACI systems, FF and CEMS, all placed 

in service February 26, 2016 

• Northeastern Unit 4 – retired in place April 15, 2016 

3.4.5 Mercury and Air Toxics Standard (MATS) Rule  

The final MATS Rule became effective on April 16, 2012, and required compliance by April 

16, 2015. AEP Management obtained administrative extensions for up to one year at several units, 

including PSO’s Northeastern Units 3&4, to facilitate the installation of controls or to avoid a 

serious reliability problem.  This rule regulates emissions of Hazardous Air Pollutants (HAPS) 

from coal and oil-fired EGUs. HAPS regulated by this rule are: 1) mercury; 2) certain non-mercury 

metals such as arsenic, lead, cadmium and selenium; 3) certain acid gases, including Hydrochloric 

Acid (HCl); and 4) certain organic HAPS. The MATS Rule establishes stringent emission rate 

limits for mercury, filterable PM as a surrogate for all regulated non-mercury metals, and HCl as 

a surrogate for all acid gases. Alternative emission limits were also established for the individual 

non-mercury metals, and for SO2 (as an alternate to HCl) for generating units that have operating 

Flue Gas Desulfurization (FGD) systems. The MATS Rule regulates organic HAPS through work 

practice standards.  

In addition to meeting the regional haze SIP requirements, the Northeastern Unit 3 

environmental controls project installations listed in Section 3.4.1.2.1 above were installed to meet 

the MATS Rule requirements. 

In April 2014, the U.S. Court of Appeals for the District of Columbia Circuit denied all of the 

petitions for review of the April 2012 final rule. Industry trade groups and several states filed 

petitions for further review in the U.S. Supreme Court. 

In June 2015, the U.S. Supreme Court reversed the decision of the U.S. Court of Appeals for 

the District of Columbia Circuit. The U.S. Court of Appeals for the District of Columbia Circuit 

remanded the MATS Rule for further proceedings consistent with the U.S. Supreme Court’s 

decision that the Federal EPA was unreasonable in refusing to consider costs in its determination 
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whether to regulate emissions of HAPS from power plants. The Federal EPA issued notice of a 

supplemental finding concluding that it is appropriate and necessary to regulate HAP emissions 

from coal-fired and oil-fired units. AEP submitted comments on the proposal.  In April 2016, the 

Federal EPA affirmed its determination that regulation of HAPs from electric generating units is 

necessary and appropriate. Petitions for review of the Federal EPA’s April 2016 determination 

have been filed in the U.S. Court of Appeals for the District of Columbia Circuit. Oral argument 

was scheduled for May 2017, but in April 2017 the Federal EPA requested that oral argument be 

postponed to facilitate its review of the rule, which remains in effect.  

3.4.6 Cross-State Air Pollution Rule (CSAPR)  

In 2011, the Federal EPA issued CSAPR as a replacement for the Clean Air Interstate Rule 

(CAIR), a regional trading program designed to address interstate transport of emissions that 

contributed significantly to downwind nonattainment with the 1997 ozone and PM NAAQS. 

Certain revisions to the rule were finalized in 2012. CSAPR relies on newly-created SO2 and NOx 

allowances and individual state budgets to compel further emission reductions from electric utility 

generating units. Interstate trading of allowances is allowed on a restricted sub-regional basis. 

Numerous affected entities, states and other parties filed petitions to review the CSAPR in 

the U.S. Court of Appeals for the District of Columbia Circuit. The rule was vacated, but that 

decision was reversed on appeal to the U.S. Supreme Court.  On remand, the U.S. Court of Appeals 

for the District of Columbia Circuit allowed Phase I of CSAPR to take effect on January 1, 2015 

and Phase II to take effect on January 1, 2017.   In July 2015, the court found that the Federal EPA 

over-controlled the SO2 and/or NOx budgets of 14 states. The court remanded the rule to the 

Federal EPA for revision consistent with the court’s opinion while CSAPR remained in place. 

In October 2016, the Federal EPA issued a final rule to address the remand and to 

incorporate additional changes necessary to address the 2008 ozone standard. The final rule, also 

referred to as the CSAPR Update, significantly reduced ozone season budgets in many states and 

discounted the value of banked CSAPR ozone season allowances beginning with the 2017 ozone 

season.  The rule has been challenged in the courts and petitions for administrative reconsideration 

have been filed. In March 2018, the U.S. Court of Appeals for the District of Columbia Circuit 
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denied the petitions and other challenges to the rule. AEP has been complying with the more 

stringent ozone season budgets while these petitions were pending. 

PSO will rely on the installed NOx and SO2 reduction systems, the use of allocated NOx 

and SO2 emission allowances in conjunction with adjusted banked allowances, and the purchase 

of additional allowances as needed through the open market to comply with CSAPR Phase II and 

the CSAPR Update. 

3.4.7 Carbon Dioxide (CO2) Regulation 

In October 2015, the Federal EPA published the final CO2 emissions standards for new, 

modified and reconstructed fossil fuel fired steam generating units and combustion turbines, and 

final guidelines for the development of state plans to regulate CO2 emissions from existing sources, 

known as the Clean Power Plan (CPP).  

The final rules are being challenged in the courts. In February 2016, the U.S. Supreme 

Court issued a stay on the final CPP, including all of the deadlines for submission of initial or final 

state plans. The stay will remain in effect until a final decision is issued by the U.S. Court of 

Appeals for the District of Columbia Circuit and the U.S. Supreme Court considers any petition 

for review. 

In March 2017, the Federal EPA filed in the U.S. Court of Appeals for the District of 

Columbia Circuit notice of: (a) an Executive Order from the President of the United States titled 

“Promoting Energy Independence and Economic Growth” directing the Federal EPA to review the 

CPP and related rules, (b) the Federal EPA’s initiation of a review of the CPP and (c) a forthcoming 

rulemaking related to the CPP consistent with the Executive Order, if the Federal EPA determines 

appropriate. In this same filing, the Federal EPA also presented a motion to hold the litigation in 

abeyance until 30 days after the conclusion of review of any resulting rulemaking. The U.S. Court 

of Appeals for the District of Columbia Circuit granted the Federal EPA’s motion in part and has 

requested periodic status reports.  

Subsequent Federal EPA efforts in the rulemaking process included issuing a proposed rule 

repealing the CPP in October 2017 and an advanced notice of proposed rulemaking seeking 

information that should be considered by the Federal EPA in developing revised greenhouse gas 
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guidelines that was issued in December 2017. In August 2018, EPA proposed a replacement for 

the Clean Power Plan titled the Affordable Clean Energy (ACE) Rule.  The ACE rule establishes 

a best system of emission reductions (BSER) for fossil fueled steam generators based on the 

potential for heat rate improvements (HRI) which would allow for generators to consume less fuel, 

and thus produce less CO2 emissions, per unit of electric output. EPA also proposed a list of 

“Candidate Technologies” representing the most likely impactful HRI measures. In conjunction 

with the emission guidelines, Federal EPA has proposed revisions to the New Source Review 

applicability test, to help expedite permitting associated with HRI projects.  Ultimately individual 

states are expected to establish standards of performance that reflect the BSER guidelines based 

on unit specific conditions. State plans are due within 3 years of the publication date of the final 

rule and must be ultimately approved by the Federal EPA.  No specific timeline was provided as 

to when the measures in state plans will need to be effective and implemented.  AEP Management 

is actively participating in this rulemaking and will be providing public comment. However, at this 

time, AEP Management is unable to definitively predict either the outcome of the rulemaking or 

the impact of state standards that may come as a result. 

Absent CO2 regulatory certainty, AEP has taken action to reduce and offset CO2 emissions 

from its generating fleet and expects CO2 emissions from its operations to continue to decline due 

to the retirement of some of its coal-fired generation units, and actions taken to diversify the 

generation fleet and increase energy efficiency where cost effective and there is regulatory support 

for such activities.  

3.4.8 Coal Combustion Residuals (CCR) Rule 

In April 2015, the Federal EPA published a final rule to regulate the disposal and beneficial 

re-use of coal combustion residuals (CCR), including fly ash and bottom ash generated at coal-

fired EGUs and also FGD gypsum generated at some coal-fired plants. The rule applies to new 

and existing active CCR landfills and CCR surface impoundments at operating electric utility or 

independent power production facilities. The rule imposes construction and operating obligations, 

including location restrictions, liner criteria, structural integrity requirements for impoundments, 

operating criteria and additional groundwater monitoring requirements to be implemented on a 
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schedule spanning an approximate four-year implementation period. Certain records must be 

posted to a publicly available internet site. Initial groundwater monitoring reports were posted in 

the first quarter of 2018, and some of AEP’s existing facilities were required to begin assessment 

monitoring programs to determine if unacceptable groundwater impacts will trigger future 

remedial actions. 

In December 2016, the U.S. Congress passed legislation authorizing states to submit 

programs to regulate CCR facilities, and the Federal EPA to approve such programs if they are no 

less stringent than the minimum federal standards. The Federal EPA may also enforce compliance 

with the minimum standards until a state program is approved or if states fail to adopt their own 

programs. Oklahoma has received approval to operate its state program in lieu of the federal rules. 

The final 2015 rule has been challenged in the courts. In September 2017, the Federal EPA 

granted industry petitions to reconsider the CCR rule and asked that litigation regarding the rule 

be held in abeyance. The U.S. Court of Appeals for the District of Columbia Circuit heard oral 

argument in November 2017. In March 2018, the Federal EPA issued a proposed rule to modify 

certain provisions of the solid waste management standards and provide additional flexibility to 

facilities regulated under approved state programs. A final rule was signed in July 2018 that 

modifies certain compliance deadlines and other requirements in the rule, including postponing 

the closure obligation for unlined surface impoundments that exceed a groundwater protection 

standard or fail to meet the minimum separation distance from the upper-most aquifer until 

October 2020, establishing numeric groundwater protection standards for four compounds that do 

not have primary drinking water standards, authorizing state and federal regulators to suspend 

groundwater monitoring requirements under limited circumstances and issue technical 

certifications. Additional changes to the minimum performance standards that were contained in 

the March proposed rule will be addressed in future rulemakings. AEP Management supports the 

adoption of more flexible compliance alternatives subject to the Federal EPA or state oversight. 

In August 2018, the U.S Court of Appeals for the District of Columbia Circuit issued a 

decision addressing all remaining issues in the litigation of the CCR rule.  The court 1) denied 

EPA’s request to hold the litigation in abeyance while EPA initiated rulemakings to respond to 
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two petitions for reconsideration and the WIIN Act; 2) ruled in favor of the environmental 

petitioners vacating provisions of the rule that allow unlined CCR surface impoundments to 

continue receiving CCR material and excluding inactive surface impoundments at inactive 

faculties from the rule; and 3) rejected or remanded all legal challenges brought by industry.  The 

court also remanded the vacated provisions to EPA for further rulemaking.  Management is 

reviewing the implications of the decision and working with industry associations concerning next 

steps. 

Other utilities and industrial sources have been engaged in litigation with environmental 

advocacy groups who claim that releases of contaminants from wells, CCR units, pipelines and 

other facilities to ground waters that have a hydrologic connection to a surface water body 

represents an “unpermitted discharge” under the Clean Water Act. The Federal EPA has opened a 

rulemaking docket to solicit information to determine whether it should provide additional 

clarification of the scope of Clean Water Act permitting requirements for discharges to ground 

water.  AEP Management is unable to predict the outcome of these cases or the Federal EPA’s 

rulemaking, which could impose significant additional costs on AEP’s facilities. PSO anticipates 

the need for major capital investment at Northeastern Unit 3 in the 2020 - 2023 time frame, to 

comply with the CCR Rule. 

3.4.9 Clean Water Act Regulations 

3.4.9.1 Clean Water Act “316(b)” Rule 

A final rule under Section 316(b) of the Clean Water Act was issued by the Federal EPA 

on August 15, 2014, with an effective date of October 14, 2014, and affects all existing power 

plants (generally those whose construction began prior to January 17, 2002) withdrawing more 

than two million gallons of cooling water per day. The rule offers seven technology options to 

comply with a standard that addresses impingement of aquatic organisms on cooling water intake 

screens and requires site-specific studies to determine appropriate compliance measures to address 

entrainment of organisms in cooling water systems for those facilities withdrawing more than 125 

million gallons per day. The overall goal of the rule is to decrease impacts on fish and other aquatic 

organisms from operation of cooling water intake systems. Additional requirements may be 
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imposed as a result of consultation with other federal agencies to protect threatened and 

endangered species and their habitats.    

Facilities subject to both the impingement standard and site-specific entrainment studies 

are required to conduct and submit the results of those studies to the permit agency.  Compliance 

timeframes will then be established by the permit agency through each facility’s NPDES permit 

for installation of any required technology changes, as those permits are renewed.  Petitions for 

review were filed by industry and environmental groups in the U.S. Court of Appeals for the 

Second Circuit. The court denied the petitions and upheld the final rule. PSO’s facilities are 

reviewing these requirements as their waste water discharge permits are renewed. 

 PSO’s generating plants are not expected to require major capital investments, as a result 

of this rule. 

3.4.9.2 Effluent Limitation Guidelines and Standards (ELG) 

In November 2015, the Federal EPA issued a final rule revising effluent limitation 

guidelines for electricity generating facilities. The final rule established limits on FGD wastewater, 

fly ash and bottom ash transport water and flue gas mercury control wastewater, to be imposed as 

soon as possible after November 2018 and no later than December 2023. These requirements will 

be implemented through each facility’s wastewater discharge permit. The rule has been challenged 

in the U.S. Court of Appeals for the Fifth Circuit.  In March 2017, industry associations, of which 

AEP is a member, filed a petition for reconsideration of the rule with the Federal EPA.  A final 

rule revising the compliance deadlines for FGD wastewater and bottom ash transport water to be 

no earlier than 2020 was issued in September of 2017.  AEP Management continues to assess 

technology additions and retrofits to comply with the rule and the impacts of the Federal EPA’s 

recent actions on facilities’ wastewater discharge permitting, and is actively participating in the 

reconsideration proceedings.  

 Northeastern Unit 3 may require modification of its bottom ash handling system in future 

years.  However, a request for a Fundamentally Different Factors variance from the bottom ash 

transport water restriction was submitted in 2016 and no action has yet been taken. Oklaunion 

utilizes a dry fly ash handling system and does not discharge from either its bottom ash handling 
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system or its FGD wastewater. Therefore, no issues are anticipated with respect to ELG 

compliance for Oklaunion.  

3.5 PSO Current Demand-Side Programs 

3.5.1 Background 

DSM refers to, for the purposes of this IRP, utility programs, including tariffs, which 

encourage reduced energy consumption, either at times of peak consumption or throughout the 

day/year. Programs or tariffs that reduce consumption primarily at periods of peak consumption 

are DR programs, while around-the-clock measures are typically categorized as EE programs. The 

distinction between DR and EE is important, as the solutions for accomplishing each objective are 

typically different, but not necessarily mutually exclusive.  

Included in the load forecast discussed in Section 2.0 of this Report are the demand and 

energy impacts associated with PSO’s DSM programs that have been previously approved or are 

currently pending Commission approval. As will be discussed later, within the IRP process, the 

potential for additional or “incremental” demand-side resources, including EE activity—over and 

above the levels embedded in the load forecast—as well as other grid related projects such as 

Conservation Voltage Reduction (CVR), are modeled on the same economic basis as supply-side 

resources. However, because customer-based EE programs are limited by factors such as customer 

acceptance and saturation, an estimate as to their costs, timing and maximum impacts must be 

formulated. For the year 2018, the Company anticipates 91MW of peak DSM reduction (total 

company basis); consisting of 18MW and 73MW of “passive” EE and “active” DR activity, 

respectively.7  

3.5.2 Impacts of Existing and Future Codes and Standards 

The EISA requires, among other things, a phase-in of heightened lighting efficiency 

                                                 

7 “Passive” demand reductions are achieved via “around-the-clock” EE program activity as well as voluntary price 
response programs; “Active” DR is centered on summer peak reduction initiatives, including interruptible contracts, 
tariffs, and direct load control programs. 
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standards, appliance standards, and building codes. The increased standards will have a 

pronounced effect on energy consumption as explained in Section 2.6. Many of the standards 

already in place impact lighting. For instance, since 2013 and 2014 common residential 

incandescent lighting options have been phased out as have common commercial lighting fixtures. 

Given that “lighting” measures have comprised a large portion of utility-sponsored EE programs 

prior to the phase-out, this pre-established transition is already incorporated into the SAE long-

term load forecast modeling previously described in Section 2.4.4 and may greatly affect the 

market potential of utility EE programs in the near and intermediate term. Table 2and Table 3 

depict the current schedule for the implementation of new EISA codes and standards. 

 

 

 

Table 2. Forecasted View of Relevant Residential Energy Efficiency Code Improvements 
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The impact of energy efficiency, including codes and standards, is expected to reduce 

residential load, commercial load, and industrial lighting load in total by about 3.3%, as shown in 

Figure 13. 

 

 

Table 3. Forecasted View of Relevant Non-Residential Energy Efficiency Code Improvements 

Figure 13. Total Energy Efficiency (GWh) Compared w/Total Residential & Commercial Load (GWh) 
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3.5.3 Demand Response (DR) 

Peak demand, measured in MW, can be thought of as the amount of power used at the time 

of maximum customer usage. PSO’s maximum (system peak) demand is likely to occur on the 

hottest summer weekday of the year, in the late afternoon. This happens as a result of the near-

simultaneous use of air conditioning by the majority of customers, as well as the normal use of 

other appliances, commercial equipment, and (industrial) machinery. At other times during the 

day, and throughout the year, the use of power is less.  

As peak demand grows with the economy and population, new generating capacity must 

ultimately be built. To defer construction of new power plants, the amount of power consumed at 

the peak can be reduced. This can be addressed several ways via both “active” and “passive” 

measures:  

• Interruptible loads (Active DR). This refers to a contractual agreement between 
the utility and a large consumer of power, typically an industrial customer. In 
return for reduced rates, an industrial customer allows the utility to “interrupt” or 
reduce power consumption during peak periods, freeing up that capacity for use 
by other consumers.  

• Direct load control (Active DR). Very much like an (industrial) interruptible load, 
but accomplished with many more, smaller, individual loads. Commercial and 
residential customers, in exchange for monthly credits or payments, allow the 
energy manager to deactivate or cycle discrete appliances, typically air 
conditioners, hot water heaters, lighting banks, or pool pumps during periods of 
peak demand. These power interruptions can be accomplished through radio 
signals that activate switches or through a digital “smart” meter that allows 
activation of thermostats and other control devices.  

• Time-differentiated rates (Active DR). This offers customers different rates for 
power at different times during the year and even the day. During periods of peak 
demand, power would be relatively more expensive, encouraging conservation. 
Rates can be split into as few as two rates (peak and off-peak) to as often as 15-
minute increments in what is known as “real-time pricing.”  Accomplishing real-
time pricing requires digital (smart) metering.  

• EE measures (Passive DR). If the appliances that are in use during peak periods 
use less energy to accomplish the same task, peak energy requirements will 
likewise be less.  
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• Voltage Regulation (Passive DR). Certain technologies, such as Conservation 

Voltage Reduction can be deployed that allow for improved monitoring of voltage 

throughout the distribution system. The ability to deliver electricity at design 

voltages improves the efficiency of many end use devices, resulting in less energy 

consumption. 

What may not be apparent is that, with the exception of EE and voltage regulation 

measures, the remaining DR programs do not significantly reduce the amount of energy consumed 

by customers. Less energy may be consumed at the time of peak load, but that energy will be 

consumed at some point during the day. For example, if rates encourage customers to avoid 

running their clothes dryer at 4:00 P.M., then they will run it at some other point in the day. This 

is often referred to as load shifting. 

3.5.3.1 Existing Levels of Active Demand Response (DR) 

PSO currently has active DR programs totaling 73MW of peak DR capability. The majority 

of this DR is achieved through interruptible load agreements. A smaller portion is achieved through 

direct load control.  

3.5.4 Energy Efficiency (EE) 

EE measures reduce bills and save money for customers. The trade-off is the up-front 

investment in a building/appliance/equipment modification, upgrade, or new technology. If 

consumers conclude that the new technology is a viable substitute and will pay them back in the 

form of reduced bills over an acceptable period, they will adopt it.  

EE measures most commonly include efficient lighting, weatherization, efficient pumps 

and motors, efficient Heating, Ventilation and Air Conditioning (HVAC) infrastructure, and 

efficient appliances. Often, multiple measures are bundled into a single program that might be 

offered to either residential or commercial/industrial customers.  

EE measures will reduce the amount of energy consumed but may have limited 

effectiveness at the time of peak demand. EE is viewed as a readily deployable, relatively low cost, 

and clean energy resource that provides many benefits. However, market barriers to EE may exist 
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for the potential participant. To overcome participant barriers, a portfolio of EE programs may 

often include several of the following elements:  

• Consumer education  

• Technical training  

• Energy audits  

• Rebates and discounts for efficient appliances, equipment and buildings  

• Industrial process improvements  

The level of incentives (rebates or discounts) offered to participants is a major determinant 

in the pace of EE measure adoption.  

Additionally, the speed with which programs can be rolled out also varies with the 

jurisdictional differences in stakeholder and regulatory review processes. The lead time can easily 

exceed a year for getting programs implemented or modified. This IRP begins adding new 

demand-side resources in 2022 that are incremental to programs that are currently approved or 

pending approval.  

3.5.4.1 Existing Levels of Energy Efficiency (EE) 

PSO currently has EE programs in place and forecasts EE measures will reduce peak 

demand in 2018 by 18MW and reduce 2018 energy consumption by approximately 74GWh.  

3.5.5 Distributed Generation (DG) 

DG typically refers to small-scale customer-sited generation behind the customer meter. 

Common examples are Combined Heat and Power (CHP), residential and small commercial solar 

applications, and even wind. Currently, these sources represent a small component of demand-side 

resources, even with available federal tax credits and tariffs favorable to such applications. PSO’s 

retail jurisdictions have “net metering” tariffs in place which currently allow excess generation to 

be credited to customers at the retail rate up to the amount of the customer’s monthly bill.  

The economics of DG, particularly solar, continue to improve. Figure 14 charts the fairly 

rapid decline of expected installed solar costs, based on a combination of AEP market intelligence 
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and the Bloomberg New Energy Finance’s (BNEF) U.S. Renewable Energy Market Outlook 

forecast.  

 

Prior to 2022, during the ITC phase out for residential systems, costs for residential 

customers are expected to decline rapidly. This decline, which is forecasted to bring residential 

costs down to commercial cost levels, is attributed to a shift from value-based pricing to cost-plus-

margin pricing. Installers are expected to spend less on customer acquisition and less on customer 

specific solutions as they aim for the lowest cost installations possible. 

While the cost to install residential solar continues to decline, the economics of such an 

investment are not favorable for the customer for a number of years. Figure 15 below illustrates, 

by PSO state jurisdictional residential sector, the equivalent value a customer would need to 

achieve, on a dollars per watt-AC ($/WAC) basis, in order to breakeven on their investment, 

assuming a 25 year life of the installed solar panels based on the customer’s avoided retail rate. 

Figure 15 also assumes that the monetary credit that the customer receives for excess generation 

Figure 14. Residential & Commercial Forecasted Solar Installed Costs (Nominal $WAC) for SPP 
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can exceed the amount of their overall monthly bill. Also included is the average cost of solar 

residential installations in SPP. Figure 15 shows that the current cost of residential solar exceeds 

the cost which would allow a customer to breakeven on an investment over a 25 year period. 

A challenge of determining the value of a residential solar system is assigning an 

appropriate cost of capital or discount rate. Discount rates for residential investments vary 

dramatically and are based on each individual’s financial situation. Figure 16 shows how the value 

of a residential customer’s DG system can vary based on discount rate. 

Figure 15. Distributed Solar Customer Breakeven Costs for Residential Customers ($/WAC) 
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3.5.5.1 Existing Levels of Distributed Generation (DG) 

At the end of 2017 PSO has a total of approximately 0.9MW of customer-installed DG. 

Forecasted levels of DG are described in Section 4.4.3.4. 

3.5.5.2 Impacts of Increased Levels of Distributed Generation (DG) 

Increasing levels of DG present challenges for the Company from a distribution planning 

perspective. Higher penetration of DG can potentially mask the true load on distribution circuits 

and stations if the instantaneous output of connected DG is not known, which can lead to under-

planning for the load that must be served should DG become unavailable. Increased levels of DG 

could lead to a requirement that DG installations include smart inverters so that voltage and other 

circuit parameters can be controlled within required levels. Additional performance monitoring 

capabilities for DG systems will facilitate accurate tracking and integration of DG generators into 

the existing resource mix. 

Currently, DG applicants in PSO’s jurisdictions are required to fund any improvements 

needed to mitigate impacts to the operation and power quality of affected distribution stations and 

Figure 16. Range of Residential Distributed Solar Breakeven Values Based on Discount Rate 
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circuits. As DG penetration grows there is potential that the “next” applicant would be required to 

fund improvements that are a result of the aggregate impacts of previous DG customers because 

the incremental impact of the “next” customer now drives a need for improvements. This could 

lead to inequities among DG customers if necessary improvements are not planned appropriately. 

3.5.6 Conservation Voltage Reduction (CVR) 

An emerging technology known as CVR represents a form of voltage control that allows the 

grid to operate more efficiently, and ultimately results in energy savings for customers. Depicted 

at a high-level in Figure 17, with CVR sensors and intelligent controllers monitor load flow 

characteristics and direct controls on capacitor and voltage regulating equipment to optimize 

power factor and voltage levels. Power factor is the ratio of real power to apparent power, and is 

a characteristic of electric power flow which is controlled to optimize power flow on an electric 

network. Power factor optimization also improves energy efficiency by reducing losses on the 

system. CVR is a process by which the utility systematically reduces voltages in its distribution 

network, resulting in a proportional reduction of load on the network. Voltage optimization can 

allow a reduction of system voltage that still maintains minimum levels needed by customers, 

thereby allowing customers to use less energy without any changes in behavior or appliance 

efficiencies. In 2011 and 2012, PSO deployed CVR technology on 11 circuits in the city of Owasso 

as part of a pilot demonstration that also included other grid management technologies. 

Subsequently, CVR technology was expanded to two additional circuits in 2013. PSO conducted 

an evaluation of 2013 CVR performance, and additional evaluations, including impacts of the 

technology on customers, were performed by an independent and nationally recognized third party, 

Pacific Northwest National Labs. The results of the study showed energy savings between 

approximately 2% and 7% and demand savings between 2% and 5%. CVR has been modeled as a 

unique EE resource. PSO currently has CVR in service on 37 circuits which has resulted in 6.2MW 

of demand reduction and 24GWh of energy reduction. 
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3.6 AEP-SPP Transmission 

3.6.1 Transmission System Overview 

The portion of the AEP Transmission System operating in SPP (AEP-SPP zone, or AEP-

SPP) consists of approximately 1,300 miles of 345 kV, approximately 3,600 miles of 138 kV, 

approximately 2,500 miles of 69 kV, and approximately 400 miles at other voltages above 100 

kV.  The AEP-SPP zone is also integrated with and directly connected to ten other companies at 

approximately 90 interconnection points, of which approximately 70 are at or above 69 kV and to 

Electric Reliability Council of Texas (ERCOT) via two high voltage direct current (HVDC) ties.  

These interconnections provide an electric pathway to provide access to off-system resources, as 

well as a delivery mechanism to neighboring systems. Table 4 shows PSO’s forecasted transmission 

capital expenditures throughout the IRP’s ten-year planning period. 

 

 

 

Figure 17. CVR Optimization Schematic 

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Transmission - Capital 62,659 55,761 45,285 51,118 64,052 47,505 51,028 48,018 52,614 54,130

Transmission - Capital Spend Forecast
($000)

Table 4. Transmission Capital Spend Forecast for PSO (2019-2028) 
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3.6.2 Current AEP-SPP Transmission System Issues 

The limited capacity of interconnections between SPP and neighboring systems, as well as 

the electrical topology of the SPP footprint transmission system, influences the ability to deliver 

non-affiliate generation, both within and external to the SPP footprint, to AEP-SPP loads and from 

sources within AEP-SPP balancing authority to serve AEP-SPP loads.  Moreover, a lack of seams 

agreements between SPP and its neighbors has significantly slowed down the process of 

developing new interconnections. Despite the robust nature of the AEP-SPP transmission system 

as originally designed, its current use is in a different manner than originally designed, in order to 

meet SPP requirements, which can stress the system.  In addition, factors such as outages, extreme 

weather, and power transfers also stress the system.  This has resulted in a transmission system in 

the AEP-SPP zone that is constrained when generation is dispatched in a manner substantially 

different from the original design of utilizing local generation to serve local load.  

SPP has made efforts to solve seams issues.  One project along the SPP-Midcontinent 

Independent System Operator (MISO) seam that came from the SPP Transmission Expansion Plan 

(STEP) process, discussed in Section 3.6.2.1 below, is a Layfield 500-230 kV station in 

northwestern Louisiana.  This joint effort by SWEPCO and Cleco may improve transfer capability 

between SPP and MISO.   

Also, SPP and MISO have engaged in a coordinated study process in an effort to identify 

transmission improvement projects which are mutually beneficial.  Projects deemed beneficial by 

both RTOs will be pursued with joint funding, but no such projects have yet been deemed 

beneficial by both RTOs. 

Additional background on SPP’s Interregional Relations, including the Regional Review 

Methodology and SPP’s Joint Operating Agreements with MISO and AECI may be found at: 

http://www.spp.org/engineering/interregional-relations/  

3.6.3 The SPP Transmission Planning Process 

Currently, SPP produces an annual STEP.  The STEP is developed through an open 

stakeholder process with AEP participation.  SPP studies the transmission system, checking for 
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base case and contingency overload and voltage violations in SPP base case load flow models, 

plus models which include power transfers. 

The 2018 STEP summarizes 2017 activities, including expansion planning and long-term SPP 

Open Access Transmission Tariff (OATT) studies (Tariff Studies) that impact future development 

of the SPP transmission grid.  Key topics included in the STEP are:  

1) Transmission Services, 

2) Generator Interconnection, 

3) Integrated Transmission Planning (ITP), 

4) High Priority Studies,  

5) Sponsored Upgrades,  

6) Regional Cost Allocation Review, 

7) Interregional Coordination, and 

8) Project Tracking 

These topics are critical to meeting mandates of either the SPP strategic plan or the nine 

planning principles in FERC Order 890.  As an RTO under the domain of the FERC, SPP must 

meet FERC requirements and the SPP OATT, or Tariff.  The SPP RTO acts independently of any 

single market participant or class of participants.  It has sufficient scope and configuration to 

maintain electric reliability, effectively perform its functions, and support efficient and non-

discriminatory power markets.  Regarding short-term reliability, the SPP RTO has the capability 

and exclusive authority to receive, confirm, and implement all interchange schedules.  It also has 

operational authority for all transmission facilities under its control.  The 10-year RTO regional 

reliability assessment continues to be a primary focus. 

STEP projects are categorized by the following designations:   

• Generation Interconnect – Projects associated with a FERC-filed Interconnection 
Agreement; 

• High Priority – Projects identified in the high priority process 
• Interregional – Projects identified in SPP’s joint planning and coordination processes; 
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• ITP – Projects needed to meet regional reliability, economic, or policy needs in the 
ITP study process; 

• Transmission service – Projects associated with a FERC-filed Service Agreement; 
• Zonal Reliability – Projects identified to meet more stringent local Transmission 

Owner criteria; and 
• Zonal-Sponsored – Projects sponsored by facility owner with no Project Sponsor 

Agreement 
The 2018 STEP identified 445 transmission network upgrades with a total cost of 

approximately $4.96 billion. At the heart of SPP’s STEP process is its ITP process, which 

represented approximately 81% of the total cost in the 2018 STEP.  The ITP process was designed 

to maintain reliability and provide economic benefits to the SPP region in both the near and long-

term.  The ITP10 assessment resulted in a recommended portfolio of transmission projects for 

comprehensive regional solutions, local reliability upgrades, and the expected reliability and 

economic needs of a 10-year horizon.  Also, in the ITP Near-Term assessment, the reliability of 

the SPP transmission system was studied, resulting in Notification to Construct (NTC) letters 

issued by SPP for upgrades that require a financial commitment within the next four years.  

The 2018 STEP is available at: 

https://www.spp.org/documents/56611/2018_spp_transmission_expansion_plan_report.pdf 

3.6.4 PSO-SWEPCO Interchange Capability 

In previous years, operational experience and internal assessments of company 

transmission capabilities had indicated that, when considering a single contingency outage event, 

the firm capability transfer limit from Public Service Oklahoma (PSO) to SWEPCO and from 

SWEPCO to PSO was about 200 MW.  However, in 2016, the Valliant-Northwest Texarkana 345 

kV line from southeastern Oklahoma to northeastern Texas was placed in service, substantially 

improving the ability to transfer power across the PSO-SWEPCO interface. Note that the - transfer 

capability between the two companies is available to all transmission users under the provisions 

established by FERC Order 888 and subsequent orders.  Thus, depending upon future transfers in 

and through the SPP region, the availability of future transfer capability between PSO and 

SWEPCO is unknown. 



  2018 Integrated Resource Plan 

 

54 

3.6.5 AEP-SPP Import Capability 

Currently the capability of the transmission system to accommodate large incremental firm 

imports to the AEP-SPP area is limited.  Generally, the transfers are limited by the facilities of 

neighboring systems rather than by transmission lines or equipment owned by AEP. 

Increasing the import capabilities with AEP-SPP’s neighboring companies could require a 

large capital investment for new transmission facilities by the neighboring systems or through 

sponsored upgrades by SPP transmission owners.  An analysis of the cost of the upgrades cannot 

be performed until the capacity resources are determined.  For identified resources, the cost of any 

transmission upgrades necessary on AEP’s transmission system can be estimated by AEP once 

SPP has identified the upgrade.  AEP’s West Transmission Planning group can identify constraints 

on third-party systems through ad hoc power flow modeling studies, but West Transmission 

Planning does not have information to provide estimates of the costs to alleviate those third-party 

constraints. 

3.6.6 SPP Studies that may Provide Import Capability 

Some projects that may lead to improved transfer capability between AEP-SPP and 

neighboring companies and regions include:  

• Chisholm-Gracemont 345 kV line across western Oklahoma from a new Chisholm 

345-230 kV station near existing wind generation facilities west of Elk City to 

Gracemont station near Anadarko (completed) 

• The new Layfield 500-230 kV station in northwestern Louisiana (completed) 

• Valliant-Northwest Texarkana 345 kV line from southeastern Oklahoma to 

northeastern Texas (completed) 

• Woodward District EHV-Tatonga-Matthewson-Cimarron 345 kV, second 
circuit 

3.6.7 Recent AEP-SPP Bulk Transmission Improvements 

Over the past several years, there have been several major transmission enhancements 

initiated to reinforce the AEP-SPP transmission system.  These enhancements include: 
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• Northwest Arkansas— The AEP Transmission System serves approximately 1,300 MW 

of load in the Northwest Arkansas area, about 53% of which is Arkansas Electric 

Cooperative Commission (AECC) load.  This load is supplied primarily by the SWEPCO 

and AECC jointly-owned Flint Creek generating plant, the SWEPCO Mattison generating 

plant, the Grand River Dam Authority (GRDA)-Flint Creek 345 kV line, and the 

Clarksville-Chamber Springs 345 kV line. Wal-Mart’s international headquarters and its 

supplying businesses’ offices and Tyson’s headquarters are all located in this area.  The 

Chamber Springs-Farmington Rural Electric Cooperative 161 kV line has been upgraded 

to a larger conductor with improved thermal capacity.  The Siloam Springs (GRDA)-

Siloam Springs (SWEPCO) 161 kV line is also being upgraded to a larger conductor with 

improved thermal capacity. 

• McAlester, Oklahoma area – The Lone Oak-Broken Bow (Southwestern Power 

Administration) 138 kV line has been rebuilt with new structures and upgraded to a larger 

conductor with improved thermal capacity.   

• Cornville/Rush Springs, Oklahoma area – In addition to the previously completed 138 

kV rebuild and conversion of the Cornville-Lindsay Water Flood radial line, 

approximately 33 miles, a 138 kV connection, approximately 10 miles, has been built 

from this line to an existing radial that serves Rush Springs Natural Gas from the existing 

Cornville-Duncan 138 kV line. This has created a 138 kV loop, improving reliability of 

the transmission system in this area. 

These major enhancements are in addition to several completed or initiated upgrades to 138 

kV and 69 kV transmission lines to reinforce the AEP-SPP transmission system. 

3.6.8 Impacts of New Generation 

 Integration of additional generation capacity within the AEP-SPP zone will likely require 

significant transmission upgrades.  At most locations, any additional generation resources will aggravate 

existing transmission constraints. Specifically: 

• Western Oklahoma/Texas Panhandle - This area is one of the highest wind density 

areas within the SPP footprint.  The potential wind farm capacity for this area has 
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exceeded 10,000 MW and has potential for substantial additional growth.  Many wind 

farms are in operation, and several more are in the development stages.  Wind generation 

additions in the SPP footprint in this region will likely require significant transmission 

enhancements, including EHV line and station construction, to address thermal, voltage, 

and stability constraints. 

• SPP Eastern Interface - There are only five east-west EHV lines into the SPP region, 

which stretches from the Gulf of Mexico (east of Houston) north to Des Moines, Iowa.  

This limitation constrains the amount of imports and exports along the eastern interface 

of SPP with neighboring regions.  It also constrains the amount of transfers from the 

capacity rich western SPP region to the market hubs east and north of the SPP region.  

Significant generation additions near or along the SPP eastern interface would likely 

require significant transmission enhancements, including EHV line and station 

construction, to address thermal and stability constraints should such generation additions 

adversely impact existing transactions along the interface.   

Integration of generation resources at any location within the AEP-SPP zone will require 

significant analysis by SPP to identify potential thermal, short circuit, and stability constraints 

resulting from the addition of generation.  Depending on the specific location, EHV line and station 

construction, in addition to connection facilities, could be necessary.  Other station enhancements, 

including transformer additions and breaker replacements, may be necessary.  Some of the required 

transmission upgrades could be reduced or increased in scope if existing generating capacity is 

retired concurrent with the addition of new capacity.   

3.6.9 Summary of Transmission Overview 

  AEP continues supporting the SPP STEP and ITP transmission expansion processes, 

which include some projects which may improve import capability.  Such capability improvements 

are more likely to be within SPP, but less so between SPP and neighboring regions to the east, 

partly due to lack of seams agreements which slows the development of new interconnections as 

discussed above.  PSO and SWEPCO have been open to such imports as evidenced by the issuing 

of recent Requests for Proposals (RFPs) for non-site specific generation types. Such RFP 
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solicitations allow bidding entities to offer generation coupled with transmission solutions, which 

would be subject to SPP approvals.  
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4.0 Modeling Parameters 

4.1 Modeling and Planning Process – An Overview  
The objective of a resource planning effort is to recommend a system resource expansion plan 

that balances least-cost objectives with planning flexibility, asset mix considerations, adaptability 

to risk, conformance with applicable North American Electric Reliability Corporation (NERC) and 

RTO criteria. In addition, given the unique impact of fossil-fired generation on the environment, 

the planning effort must ultimately be in concert with anticipated long-term requirements as 

established by the EPA-driven environmental compliance planning process. 

The information presented with this IRP includes descriptions of assumptions, study 

parameters, methodologies, and results, including the integration of traditional supply-side 

resources, renewable energy resources and DSM programs.   

In general, assumptions and plans are continually reviewed and modified as new information 

becomes available. Such continuous analysis is required by multiple disciplines across PSO and 

AEP to ensure that market structures and governances, technical parameters, regulatory constructs, 

capacity supply, energy adequacy and operational reliability, and environmental mandate 

requirements are constantly reassessed to ensure optimal capacity resource planning. 

Currently, fulfilling a regulatory obligation to serve native load customers represents one of 

the cornerstones of the PSO IRP process. Therefore, as a result, the objective function of the 

modeling applications utilized in this process is the development of a least-cost plan, with cost 

being more accurately described as revenue requirement under a traditional ratemaking construct.   

That does not mean, however, that the most appropriate plan is the one with the absolute least 

cost over the planning horizon evaluated. Other factors were considered in the determination of 

the Plan. To challenge the robustness of the IRP, sensitivity analyses were performed to address 

these factors. 

This overall process reflects consideration of options for maintaining and enhancing rate 

stability; economic development; and service reliability. 
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4.2 Methodology 
The IRP process aims to address the gap between resource needs and current resources.  Given 

the various assets and resources that can satisfy this expected gap, a tool is needed to sort through 

the myriad of potential combinations and return an optimum solution. Plexos® is the primary 

modeling application used by PSO for identifying and ranking portfolios that address the gap 

between needs and current available resources.8  Given the cost and performance parameters 

around sets of potentially available proxy resources–both supply and demand side–and a scenario 

of economic conditions that include long-term fuel prices, capacity costs, energy costs, emission-

based pricing proxies including CO2, as well as projections of energy usage and peak demand, 

Plexos® will return the optimal suite of proxy resources (portfolio) that meet the resource need.  

Portfolios created under similar pricing scenarios may be ranked on the basis of cost, or the 

cumulative present worth (CPW), of the resulting stream of revenue requirements.  The least cost 

option is considered the optimum portfolio for that unique input parameter scenario. 

4.3 The Fundamentals Forecast  

The Fundamentals Forecast is a long-term, weather-normalized commodity market 

forecast.  It is not created to meet a specific regulatory need in a particular jurisdiction; rather, it 

is made available to all AEP operating companies after completion. It is often referenced for 

purposes such as fixed asset impairment accounting, capital improvement analyses, resource 

planning, and strategic planning. These projections cover the electricity market within the Eastern 

Interconnect (which includes the Southwest Power Pool), the Electric Reliability Council of Texas 

(ERCOT) and the Western Electricity Coordinating Council (WECC). The Fundamentals 

Forecasts include: 1) monthly and annual regional power prices (in both nominal and real dollars), 

2) prices for various qualities of Central Appalachian (CAPP), Northern Appalachian (NAPP), 

Illinois Basin (ILB), Powder River Basin (PRB) and Colorado coals, 3) monthly and annual 

locational natural gas prices, including the benchmark Henry Hub, 4) uranium fuel prices, 5) SO2, 

                                                 

8 Plexos® is a production cost-based resource optimization model, which was developed and supported by Energy 

Exemplar, LLC.  The Plexos® model is currently licensed for use in 37 countries throughout the world. 
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NOx and CO2 values, 6) locational implied heat rates, 7) electric generation capacity values, 8) 

renewable energy subsidies and, 9) inflation factors, among others. 

The primary tool used for the development of the Fundamentals Forecast is the AURORA 

Energy Market model which is widely used by utilities for integrated resource and transmission 

planning, power cost analysis and detailed generator evaluation. The database includes 

approximately 25,000 electric generating facilities in the contiguous United States, Canada and 

Baja Mexico. These generating facilities include wind, solar, biomass, nuclear, coal, natural gas, 

oil, and geo-thermal. A licensed online data provider, ABB Velocity Suite, provides up-to-date 

information on markets, entities and transactions along with the operating characteristics of each 

generating facility which are subsequently exported to the AURORA model.  The AURORA 

model iteratively generates regional, but not company-specific, long-term capacity expansion 

plans, annual energy dispatch, fuel burns and emission totals from inputs including fuel, load, 

emissions and capital costs, among others. Ultimately, utilizing the AURORA model, AEP creates 

a weather-normalized, long-term forecast of the market in which a utility would be operating. AEP 

also has ample energy market research information available for its reference which includes third-

party consultants, industry groups, governmental agencies, trade press, investment community, 

AEP-internal expertise, various stakeholders, and others. Although no exact forecast inputs from 

these sources of energy market research information are utilized, an in-depth assessment of this 

research information can yield, among other things, an indication of the supply, demand and price 

relationship (price elasticity) over a period of time. This price elasticity, when applied to the 

AURORA-derived natural gas fuel consumption, yields a corresponding change in natural gas 

prices – which is recycled through the AURORA model iteratively until the change in natural gas 

burn is de minimis. Figure 18 illustrates that the magnitude of that effect must be recycled through 

AURORA to determine a new merit order of dispatch. It is this new merit order of dispatch that 

takes into account the effect of operating conditions across North America and, in turn, determines 

zonal energy market prices. 
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4.3.1 Commodity Pricing Scenarios 

Four scenarios were developed to construct resource plans for PSO under various long-

term pricing conditions. In this Report, the four distinct long-term commodity pricing scenarios 

that were developed are the Base Case, Lower Band, Upper Band, and Status Quo scenarios. The 

overall fundamentals forecasting effort was most recently completed in August of 2018. The Base, 

Low Band, and High Band scenarios each consider the potential impact of carbon regulations. The 

modeling associated with each of these scenarios assumed a CO2 dispatch burden, or allowance 

value, equal to $15/short ton commencing in 2028 and escalating at 5% per annum thereafter on a 

nominal dollar basis.  The associated cases were designed and generated to define a plausible range 

of outcomes surrounding the Base Case.  The Lower and Upper Band forecasts consider lower 

and higher North American demand for electric generation and fuels and, consequently, lower and 

higher fuels prices. Generally, Lower and Upper Band fossil fuel prices vary one standard 

deviation above and below Base Case values.  The Status Quo Scenario assumes there will be no 

regulations limiting CO2 emissions throughout the entire forecast period. 

4.3.2 Forecasted Fundamental Parameters 

Figure 19 through Figure 25 illustrate the forecasted fundamental parameters (fuel, energy, 

capacity and CO2 emission prices) that were used in the long-term optimization modeling for this 

IRP.  

Figure 18. Long-term Power Price Forecast Process Flow 
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Figure 19. Panhandle Eastern TX-OK Natural Gas Prices (Nominal $/mmBTU) 

Figure 20. Panhandle Eastern TX-OK Natural Gas Prices (Real $/mmBTU) 
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