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PS 

NON-OVEC PPA UNITS 

Plant Location Unit 

PPA 
Entitlement 

(MW) 
Total Size 

(MW) 
AEPGR Units 

Cardinal 
Conesville 
Conesville 
Conesville 

Stuart 
Stuart 
Stuart 
Stuart 

Zimmer 
TOTAL 

OH 
OH 
OH 
OH 
OH 
OH 
OH 
OH 
OH 

1 
4 
5 
6 
1 
2 
3 
4 
1 

592 
339 
405 
405 
150 
150 
150 
150 
330 

2,671 

595 MW* 
780 MW^ 
405 MW' 
405 MW^ 
585 MW' 
585 MW'̂  
585 MW^ 
585 MW' 

1,300 MW^ 
5,825 

AEP 
Percentage 

100% 
44% 
100% 
100% 
26% 
26% 
26% 
26% 
25% 

In 
Service 

1967 
1973 
1976 
1978 
1971 
1970 
1972 
1974 
1991 

' Direct 
^ Direct 
^ Direct 
^ Direct 
^ Direct 
^ Direct 
'' Direct 
^ Direct 
^ Direct 

Prepared 
Prepared 
Prepared 
Prepared 
Prepared 
Prepared 
Prepared 
Prepared 
Prepared 

Testimony 
Testimony 
Testimony 
Testimony 
Testimony 
Testimony 
Testimony 
Testimony 
Testimony 

of Toby 
of Toby 
of Toby 
of Toby 
of Toby 
of Toby 
of Toby 
of Toby 
of Toby 

Thomas, p. 
Thomas, p. 
Thomas, p. 
Thomas, p. 
Thomas, p. 
Thomas, p. 
Thomas, p. 
Thomas, p. 
Thomas, p. 

3, Lines 18/19 
4, Lines 5/6 
4, Line 9 
4, Lme 9 
4, Lines 14/15 
4, Lines 14/15 
4, Lines 14/15 
4, Lines 14/15 
4, Lines 19 

10/01/2015 22898446 V.2 
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Attachment A 

PPA Units 

Exhibit KDP-l 
Page? 

Plant 

Cardinal 

Conesville 

Conesville 

Conesville 

Stuart 

Stuart 

Stuart 

Stuart 

Zimmer 

Total 

Unit 

1 

4 

5 

6 

1 

2 

3 

4 

1 

Average 
Annual 

Capacity 
|MW) 

592 

779 

405 

405 

577 

577 

577 

577 

1,300 

5,789 

AEPGR 
Ownership 

100.0% 

43.6% 

100.0% 

100.0% 

26.0% 

26.0% 

26-0% 

26.0% 

25.4% 

AEPGR 
Ownership 

(MW) 

592 

339 

405 

405 

150 

150 

150 

150 .. 

330 

2,671 

Currently 
Planned 

Retirement 
Year 

2033 

2033 

2036 

2038 

2033 

2033 

2033 

.2033 

2051 

7 ! P a c e 
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OHIO POWER COMPANY'S RESPONSES TO 
OHIO CONSUMERS' COUNSEL'S DISCOVERY REQUESTS 

PUCO CASE NO. 14-1693-EL-RDR 
FIFTH SET 

INTERROGATORY 

INT-5-129 Referring to the load forecasts (weather normalized, 5% lower, 5% higher, 
average of high and low) presented on page 12 ofthe Direct Testimony of 
Witness Fearce, what is the basis for these load growth scenarios; including all 
models used to forecast load growth and all inputs assumptions used in 
developing the forecast model and the forecast of load growth? 

RESPONSE 

Witness Bletzacker examined the power price reaction in PJM to loads that deviate 5% from the 
weather-normalized forecast utilized as the basis for the Long-Term North American Energy 
Market Forecast ("Fundamentals Forecast"). The salient purpose was to illustrate the 
asymmetric wholesale power price reaction (Bletzacker Direct Testimony pages 9-12). The 5% 
load deviation is equal to the Fundamentals Forecast projected load adjusted 5% upward, and, 
5% downward. The +/- 5% load boundary was chosen with the understanding that PJM AEP 
Gen Hub load may vary +/- 12% with only a one standard deviation change in temperature from 
average. 

Prepared by: Karl R. Bletzacker 
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Total weeMy natural gas storage injections from the beginning of tlie injection season through August 28 were 1,732 billion 
cubic feet (Bcf), compared with the five-year (2010-14) average of 1,420 for the same time period. However, 2015 injections 
have been 8% lower than last year's record injections of 1,887 for the same weeks. The largest injections occurred earlier in 
the injection season, with injections in recent weeks closer to ihe five-year average. Production growth has been the main 
driver of sfrong inventory builds this year. 

ElA's forecast of U.S. total natural gas consumption averages 76.5 Bcf/d In 2015 and 76.6 Bcf/d in 2016, compared with 73.5 
Bcf/d in 2014. EIA projects natural gas consumption in the power sector to increase by 14.4% in 2015 and then decrease by 
3.3% in 2016. Natural gas prices, which are expected to remain below $3 per million British thermal units (MMBtu) through 
November, support increased use of natural gas for electricity generation in 2015. Industrial sector consumption increases by 
0.9% in 2015 and by 6.4% in 2016, as new industrial projects, particularly in the fer^lizer and chemicals sectors, come online 
late this year and next year, and as industrial consumers continue to take advantage of low natural gas prices. Natural gas 
consumption in the residential and commercial sectors is projected to decline in both 2015 and 2016. 

U.S. Natural Gas Consumption DOWNLOAD 

/ \ 
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v^--

T r 
Jan-2Q13 Jan-2014 Jan-2015 Jan-2016 

Total consumption (left axis) 
Consumption forecast (left axis) 

'iMl EtecB-ic power (right axis) 
H I Residential and comm. (right axis) 

Industrial (right axis) 
Other (right axis) 

eia 

http://www.eia. gov/forecasts/steo/report/natgas. cfm 10/2/2015 
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EIA expects that marketed natural gas production will increase by 4.2 Bcf/d (5.7%) and by 1.7 Bcf/d (2.2%) in 2015 and 
2015, respectively. EIA expects moderate production growth through 2016, with increases in the Lower 48 states expected to 
more than offset continuing production declines in the Gulf of Mexico. Increases in drilling efficiency will continue to support 
growing natjral gas production in the forecast despite relatively low natijral gas prices. Most ofthe grovirth is expected to 
come from the Marcellus Shale as the backlog of uncompleted wells is reduced and as new pipelines come online to deliver 
Marcellus natijral gas to markets in the Northeast. 

Increases in domestic natural gas production are expected to reduce demand for natural gas imports from Canada and to 
support growth in exports to Mexico. Earlier this year, natijral gas net imports fell to the lowest monthly level since 1987, 
averaging 2.3 Bcf/d in both May and June, EIA expects natural gas exports to Mexico, particularly from the Eagle Ford Shale 
in South Texas, to increase because of growing demand from Mexico's electric power sector coupled with flat natural gas 
production in Mexico. 

EIA projects liquefied natural gas (LNG) gross exports will increase to an average of 0.79 Bcf/d in 2016, with the startup of a 
major LNG liquefection plant in the Lower 48 states. 

U.S. Natural Gas Production and Imports | DOWNLOAD 

A .-

/ — - • \ r~-

2013 2014 2015 2016 

Total marketed production (left axis) 
Marketed production forecast {left axis) 
U.S. net iniports (right axis) 
Federal Gulf of Mexico production (right axis) 
U.S. non-Gulf of Mexico production (right axis) 

eia 

On August 28, natijral gas working inventories totaled 3,193 Bcf, 49S Bcf (18%) above the level at the same time in 2014 and 
122 Bcf (4%) above the five-year average for that week. EIA projects end-of-October 2015 inventories will total 3,840 Bcf, 
which would be 43 Bcf above the five-year average. 

http://www.eia.gov/forecasts/steo/report/natgas.cfin 10/2/2015 

http://www.eia.gov/forecasts/steo/report/natgas.cfin
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U.S. Working Natural Gas in Storage „.t;, DOWNLOAD 
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The Henry Hub natural gas spot price averaged S2.77/MMBtu in August, a decrease of 7 cents/MMBtu from the July price. 
The current STEO lowers the projection for prices slightly from last month's forecast; monthly average spot prices remain 
lower tfian $3/MWIBhj through November, and lower than $4/MMBtij through the remainder of the forecast. The projected 
Henry Hub natijral gas price averages $2.84/MMBtiJ in 2015 and $3.11/MMBtu in 2016. 

Natural gas futures contracts for December 2015 delivery traded during the five-day period ending September 3 averaged 
$2.91/MMBtu. Current options and futures prices imply that market participants place the lower and upper bounds forthe 
95% confidence interval for December 2Q15 conti-acte at $2.08/MMBtij and $4.06/MMBtij, respectively. At this time in 2014. 
the natural gas futures contract for December 2014 delivery averaged $4.07 /MMBtij, and the corresponding lower and upper 
limits of the 95% confidence interval were $3.09/MMBtu and $5,35/MMBtu, respectively. 

http: //www. eia, gov/f orecasts/steo/report/natgas. cfhi 10/2/2015 
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U.S. Natural Gas Prices i > . DOWNLOAD 
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Weekly Natural Gas Storage Report - EIA http ://ir.eia.gov/ngs/ngs.html 

^ - j ^ ^ U.S. Energy Information 
V ' J - d Administration 

Weekly Natural Gas Storage Report 
forwMk*ndlnB3«ptanib»r2B.201S | RalaMOdrOctober 1,201Sat 10:30a.m. | H u t R « I « M « : OctoberS. 2015 

Summary text CSV jSNWoridng gas in underground storage, lower 4S states 

Res ion 

East 

West 

Producing 

SaU 

Nonsalt 

Ttital 

0S/Z6/1G 

1,S04 

soa 
1,232 

321 

911 

3,e3S 

StOCl(S 
billion cubic feet <BcQ 

os/ie/i6 

1,742 

496 

1,202 

312 

890 

3.440 

net change 

62 

6 

30 

9 

21 

98 

Implied now 

62 

6 

30 

9 

21 

98 

Historical Comparisons 

Year ago 
(0925/14) 

(Bcf) 

1,704 

452 

928 

246 

6B2 

3,064 

%ctMnge 

5.9 

11.1 

32.6 

30.5 

33.6 

14.T 

e-Year average 
(2010-2014) 

(Bcf) 

1.329 

488 

1,068 

216 

652 

3,386 

% change 

-1.4 

2.9 

15.4 

46.6 

6.S 

4.6 

The U.S. Energy InrormalkMi Admlnlstralion previously announced upcoming i:hanges lo the Weekly Natural Gas Storage 

Reporl (VMGSR). Details and dates for tlie public testing of Uie new Kte fonnats can lie found at: rittp:»ir.ela.gQv 

/ngs/nolice.hlml. 

Summary 
VWirWng gas in storage was 3.S38 Bcf as or Friday, September 25,2015. according to EIA estimates. Tills represents a 

net increase o( 98 8c( from the previous week. Stocks were 464 Bcf higher tttan last year at this time and 152 Bcf above 

the 5-year average of 3,386 Bcf. In the East Region, slocks were 25 Bcf below the S-year average following net Injections 

of 62 Bcf, Slocks in Ihe Producing Region were 1S4 Bcf above the 5-year average of 1,068 Bcf after a ne! Injection of 30 

Bcf. Stocks in the West Regkin were 14 Bcf above the 5.yearawrage altera net additkin o ts Bcf. At 3,538 Bc(, (otai 

wottdng gas Is wlBiin the S-year hisWrfcfll range. 

Working gMlnuncleigrDundslorigBCOinpandwntitM S-ye i rmudnumindrrMfmn 

b*onculNetH< 

4.«l» 

«.0M 

3,600 

3.S00 

2,600 

2,«D0 

2.000 

1.$00 

^3M 
«00 

400 

1 1 1 ^ 
Lanit4l 

Note; The shaded are^ Indicates the range between the historical minimum and maximum values far the weekly series Irom 2010 
through 2014. 
Source; Foim EIA-91Z "Weekly Undergrounil Natural Gas Storage Report* The dashed vertical lines Indicate ouirent and year^go 
weakly periods. 

l o f l 10/2/2015 8:41 AM 



OHIO POWER COMPANY'S RESPONSES TO 
IGS ENERGY'S DISCOVERY REQUESTS 

PUCO CASE NO. 14-1693-EL-RDR 
SECOND SET 

tNTERROGATORY 

INT-2-006 Regarding the AuroraXMP model runs identified by witness Bletzecker. 
a. For each year ofthe forecast, identify the level ofsolar resource construction 
assumed by the model. 
b. For each year ofthe forecast, identify the level of wind resource construction 
assumed by the model. 
c. For each year ofthe forecast, identify the level of assumed energy efficiency in 
each state, including combined heat and power construction assumed by the 
model. 

RESPONSE 

a.-c. Please refer to file IGS-INT-2-006 Attachment 1. 

Prepared by: Karl R. Bletzacker 



Solar and Wind Resource Construction (MW) 

Year 

2013 

2014 

2015 

2016 

2017 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 

2031 

2032 

2033 

2034 

2035 

Solar 

140 
-

240 
360 
400 

360 

240 
620 

220 
180 
180 
160 

120 

180 
100 

120 
100 
-

-

-

-

40 
-

Wind 

1050 

75 
-

45Q 
-

-

-

-

150 
-

225 
-

-

-

-

-

-

-

-

-

-

1650 

-

3760 



NERC Region Energy Forecasts 

Adjustment for Energy Efficiency 

Year 

2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

Scaling 
Factor 

0.99519 
0.99126 
0.98723 
0.98358 
0.98006 
0.97695 
0.97391 
0.97090 
0.96800 
0.96580 
0.96385 
0.96234 
0.96026 
0.95862 
0.95699 
0.95561 
0.95348 
0.95163 

Percentage 
Load 

Reduction 

0.48% 
0.87% 
1.28% 
1.64% 
1.99% 
2.30% 
2.61% 
2.91% 
3.20% 
3.42% 
3.61% 
3.77% 
3.97% 
4.14% 
4.30% 
4.44% 
4.65% 
4.84% 



(o 

OHIO POWER COMPANY'S RESPONSES TO 
SIERRA CLUB'S DISCOVERY REQUESTS 

PUCO CASENO. 14-1693-EL-RDR 
SIXTH SET 

INTERROGATORY 

INT-6-138 Refer to your response to lEU INT-4-002. 
a. State whether the Company, AEPSC, AEPGR, or AEP has evaluated 

whether additional capital expenditures would be needed at any ofthe 
PPA Units to avoid penalties under the capacity performance construct, 

i. If so: 
1. Explain the results of such analysis 
2. Identify any written report or other documentation of such analysis 
3. Identify which corporate entity undertook such analysis 
4. Identify by name, employer, and position who was involved in such 

analysis. 
ii. If not, explain why not. 

RESPONSE 

a. At this time, the Company has not evaluated and projected the cost, if any, of additional 
capital investment above the level included in this filing which could potentially result in 
reducing any PJM reliability charges under the capacity performance construct. Such 
evaluations will be an ongoing process. 

Prepared by: Kelly D Pearce and Toby L. Thomas 

EXHIBIT 



n 
OHIO POWER COMPANY'S RESPONSES TO 

SIERRA CLUB'S DISCOVERY REQUESTS 
PUCO CASENO. 14-1693-EL-RDR 

SIXTH SET 

INTERROGATORY 

1-NT-6-U6 

RESPONSE 

What percentage of AEPGR's generation fleet located in Ohio or servin; 
Ohio load is fueled from: 
a. 
b. 
c. 
d. 
e. 
f 

Coal 
Natural gas 
Combined heat and power 
Wind 
Solar 
Geothermal 

a. Coal 79.3% of AEPGR's generation fleet in Ohio is coal. 

b. Natural gas 20.0% of AEPGR's generation fleet in Ohio is gas. 

c. Combined heat and power 0% of AEPGR's generation fleet in Ohio is combined heat and 
power. 

d. Wind 0% of AEPGR's generation fleet in Ohio is wind. 

e. Solar 0% of AEPGR's generation fleet in Ohio is solar. 

f Geothermal 0% of AEPGR's generation fleet in Ohio is geothermal. 

g. Hydro 0.7%i of AEPGR's generation fleet in Ohio is hydro. 

Prepared by: Toby L. Thomas 

EXHIBIT 



6c iz 

2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 

3.9 
3.6 
4.6 
4.7 
4.7 
4.5 
4.5 
4.3 
4.1 
4.1 
4.2 
4.2 
4.2 
4.2 
4.1 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
3.9 
3.9 
3.9 

•m^m 

\ 
2.1 
2.1 
2.5 

•2,6 

2.5 
2.3 
2.3 
2.3 
2.2 
2.3 
2.2 
2.2 
2.2 
2.2 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 , 
2.1 • 

2.1 

•^•^MH 

1 
2.1 
1.8 
1.5 
2.1 
2.2 
2.2 
2.1 
2.2 
2.0 
1.9 
1.9 
1.9 
2.0 
2.0 
2.0 
2.0 
2.0 

. 1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.8 

1.39 
1.29 
1.32 
1.27 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 

• 1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1-.25 
1.25 

. 1.25 
1.25 
1.25 
1.25 
1.25 
1.25 

cS'C'/S 
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Time Period Definition 
On-Peak 
Off-Peak 
Nights 
Weekends 
Weekend Peak 
PROMOD Weeknight 
PROMOD Weekend 

normal peak hours: 5 days x 16 hours 
ALL hours not on-peak (5 days x 8 hours + 2 days x 24 hours weekend) 
ALL night hours: 7 days x 8 hours 
all weekend hours: 2 days x 24 hours 
normal peak hours weekend only: 2 days x 16 hours 
32 hrs (excludes Friday night) 
56 hrs (inciudes Friday night - Monday morning) 

1.1023 Short ton to Metric Tonne conversion factor 
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'4^ 

s 
Jg 

•̂  
^ tn 

-J 

O l 

•̂  
^ 
0 1 

CO 

L L 

PO 

- s ] 

iJ) 
J i 

• N I 

j i 
CD 

O 

K3 
^ 

f ^ i 
•'bi;-: 
!l^l 
J^jS!!i 

•'-S^>; 

i-%^ 

:cn'.-
• • ^ 

'̂ ŝ'î  
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!î .K^-

; - ^ f 
pv: i 
^ • • ^ ' ^ • , . 

Q '̂-Wi 

^i'lC^" 
~:-'̂ 'f''. 
wJ'i'i'-'i 

' • ^ : 

• • i < j i ' . 

• v l 

ro 
o 

- J 
b 
tn 

o 
fo 

JJ 

1 
• ' • y . " . ' 

! > j v 

• i i i . ^ 

O l 

^ i p S ^ en 

3:'i 
£^^. s 
i 
c^i 
i 'V i^ 

C$ 

11 
;>S;;.': 

IM-
^ 
• i ; - ^^ 
j ] ' ^ f 

^^!li 

1 
*r^. 
1 ^ ' 

55 
m 
m̂̂  m-1 

^ ^ i 

i ^ ^ : 

'- '̂' 
sl^ii; 
' i i " ' - - ' . 

i^'ri 
I', '̂ l 

8 
1 
^ ' 
PM 
Wl 
' • i ' ' ' : ^ 

€;'v 
K t 
^;| 
ic!& 

: ; • • < . 

5i; 
-̂fO-

>;ai". 

01 
'-J 
-J 

O l 

en 

; - j 

L i . 

O) 
bl 
tn 

O l 

bl 
o 

o 
fo _t l l 

i 
• - } ' ^ : 

•tnl 
i jii.^ 
^ i 
PS r^ji: 

W' 

1 
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, ;̂£î :̂  
o -o^ 

-'-lb J C3 'CS;; 

Sig:?; 

iLv^:^ 

!;_̂ ^ . - O ; 

'0' ".*?:' 

S ^ 
^H 
^ 3 ^ . 
S:w 

^ ig 

• T O ^ 

fi'S' 

M 
':>"M 

' ^H i 

?M 
^ V 
•O)^ 

:,=̂ :̂-

^•S?^ 

!':X;' 

• ; fe 
^ 
SS 

iSi^. ^ S?ii/ 
i^.~j'i ^ 
l i i p s t o ^ 

- * ^J=^^ 

'--'H' 
—L 'Jiii"-
p Tpl 
b) f o i ^ 

?1;4-̂  

' ••r. ;§ 

if tf-?: 

KS 

, 
o 
b 
o 

_ j . 

C3 
b l 

: ^ . ^ ^ . .•:^!^•i>; " i ^ ^ ^ . -

?1 I i 2i 
^^•? ;-"^ij- f:i:ii^ 

.| il i 
' t^a i-'.~^ ,!"ji-j 

:^;_,;|J -t̂ l 
icDj: p ; 0 ; t o c b j 

",^V; ^ i '^J," 1 ^ (J^j 

5§:i'^ l i | " ^ ^ 

B 3 i v'i^' ^1 . ^_i.\'i -'- ' 
?C.r; p f : d ^ CO ^ ' 
; l i i ' J i t , i i j ; ; c o 'CD 

ro i^-^CO ^Cn.i'CO-f^^ 

0 3 .̂<Xf.< 0 3 

j i - j i -
«= -Si-. 

i-l'-i'i 
CO ici«-i 
bl Sn. 
CO , ^ ' 

"^w^ 

^W': 
:̂ -i:î  
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Month 

PI'S 

Jan-14 
Feb-14 
lular-14 
Apr-14 

lvlay-14 
Juii-14 

Jui-14 
Aug-14 
Sep-14 
Ocl-14 
Nov-14 
Dec-14 
Jarv15 
Feb-IS 
Mar^15 
;^r -15 
r^av-16 
Jun-15 

JuMS 
Au9-t5 
Sep-15 
Oct-15 
Noy-15 
Dac-i5 
Jan-16 
Feb-16 
[ylar-16 
Apr-16 
May-16 
Jun-16 

Jul-16 
Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dec-16 
Jan-17 
Felj-17 
Mar-17 
Apr-H7 
l^ay-17 
Jufi-17 

M-^7 
Awg-t7 

Sep-17 

Power Prices ($/MWh) -Nominai $'s 

PJIUl-AEPGENHUB SPP ERCOT-North ERCOT-South ERCOT-West 

On-Peak Off-Peak On-Peak Off-peak On-Peak Off-Peak On-Peak Off-Peak On-Peak Off-Peak 

S';;;;g:.̂ |;24';;i; 

i;>&;§-:^?1p. 

41.91 

38.06 

38.14 

34.39 
35.82 

38,85 
•39.31 

40.83 
36.13 
35.78 
38.70 
37 49 
52.33 

47.27 

45 04 
4^11 
42.71 
51.^5 ' 
56 58 -

6 1 5 5 
45 45 

42 31 
4 6 2 7 

47 53 
57.72 
52.69 
51.08 
47.01 
46.47 
63.03 
72.54 
74.32 
51.19 
47.52 
51.24 
54 95 
59 43^ 
S 4 1 8 
52 65 

48 78 
4807 
66 IS 
78 6 9 ' 

- 79 09 

5394^ 

•;M<:240r 

;ii;̂ ;̂̂ |2 îci' 
1 j ; :^2 i^ ' : 
y^'{^:^2Z:^9i 

;^fj|£?4| 
;^f^^S4;i6^ 

?f;;-;K^ 

WSBM 
26.89 
27.22 
24.37 
23.70 
22.22 
24.22 
23.90 
24.65 
22.85 
22,30 
25.84 
25 44 
32 34 
30.04 
28.30 

' 26.54 
25.31 
28.33 
2917 

'• 30 84 
, 26 29 

26.03 
2 8 4 9 
3061 
39.41 
36.47 
34.19 
31.28 
28.99 
33.80 
36.85 
35,41 
29,42 
31.47 
34.06 

37 48 
4308 
40.29 

38 27 
34 94 
3 1 1 7 
36 84 

- 39 53 

38 64 

32 61 

•:i^^-;:'^,ia-;: 

^ite;-:-^^^;^ 

43,25 
41.35 
38.41 
35,97 
38,42 
41,96 
44.59 
53.65 
39.49 
36.97 
39.89 
40 30 
49.52 
47.32 

43 7^ 
4 1 9 5 
42 46 
49.94, 
5910 
6 3 0 7 

44 97 
4132 
45.23 
46"39 
53.44 
51.56 
47.99 
46.10 
46,41 
56,67 
67.57 
70.48 
49.91 
45.09 
49.01 
51 12 
5646 
5 2 4 8 
49 33 
47'41 

' 4792 
' 6 2 04 

' - 7 4 9 6 
' 75 38 

5 1 ^ 

v | ? 1 ^ * 

• • ; v 2 ^ ; 

. ; ^ " 2 ^ ^ 

} ' ^ : 2 ^ ; 

':;!!SSfe' 
:•• '--gSs.: 
••;• v ^ ^ " ^ A 

; ^ r 2 ^ ^ 
26.98 
27.81 
22.71 
23.10 
23.36 
28.58 
30.43 
34,51 
26.28 
23.70 
26.82 
28 38 
32.68 
3 1 . ^ 
27.51 
26.38 
27 62 
3 1 8 9 
36-06 
3 8 ^ 1 
28.18 
28.02 
30.60 
31.90 
38.01 
36.77 
31,31 
31.92 
30.45 
36.90 
43,22 
43.87 
31,02 
31.33 
33.24 
37 51 
40.17 
3%31 
33'67 
33.1 S 
31.70 

_3983 
4 6 7 5 

. 4 8 3 0 
3 3 2 8 

>K;;^.^:5&:;^ 

••'•..':-.:,V..,.«^-<,j;,;A; 

39.46 
38.47 

36.36 

36.00 

35.90 
36.30 

39.63 

39,38 
39.89 
36.91 
37.57 

38 03 
43.21 
42.19, 
40.49 

" - - 39 39 
39.76 
40.21 
44 58 
44 31 

, 43.29 

- ' , 4 0 01 
40.98 
41 57 
46.16 
45,07 
43.40 
42.38 
44.08 
44.38 
50,48 
49,09 
47.30 
43.04 
43.84 
44 54 
4773 
4661 
4479 

-4389 
44.46 
46 51 
52 48 
5 1 9 7 
4907 

;-;g-- |̂2f^6^ 
'^:^|tji::;2^| 

fej;):|^4f 

37.66 
37.39 
34.75 
33.75 
33,96 
35,06 
37,12 
36.75 
36.87 
35.51 
34.37 

36 27 
41.76 
41_.4ii 
38.76 
3752 

37 80 
38.91 

^ ' 4 1 , 0 7 ' 
p .TB 
39.94 

' 38.40 

38 4b 
40.53 
45,00 
44,36 
42.16 
41.04 
41,51 
42,36 
44.72 
44,63 
43.35 
41,56 
42.31 

44 19 
4 6 6 6 

. ^ . 8 9 
43 72 
4245 
4238 

, , 43 85 
4 6 6 9 
46 61 

45 02 

i.^:^|-|;25;6f), 

iK". te '^&^^^; 

-?-:^lVjr2^6^: 

39,26 
33.29 
36.66 
36.01 
36.28 
36.76 
40.06 
39.61 
39,96 
37.41 
38.05 

38 14 
4319 

- '422'1. 
39 98 
39 62 
40 29 
40 55 
44 79 

44.24 

43.42 ' 

40 32 

41.38 

41.65 

46,77 

45.69 

43.81 

42.98 

45.06 

45.45 

51.05 

49.52 

47.90 

43,91 

44.74 

45 37 
4848 

'47,03 

44 92 
4 4 3 0 

45 27^ 
il74o 
52.77' 
5 2 1 2 " 

" 4 9 ^ 0 

l^f-'̂ '|'̂ 4^52|̂  

'-ji' k§3^^i: 

:'.-::.'^,'i^".-'.Vi?i J •.. 

37,71 
37.32 
34.96 
33.97 
34.32 
35.41 
37.39 
37.07 
36.86 
35,88 
34.64 
36 64 
41.76 

_41 36 
3876 
37-88 
38 36 
39.08 
4112 
40.85 

4oii, 
, 38 50 

3849 

. 4073 

45.64 

44.90 

42.93 

41.69 

42,21 

43.22 

45.35 

45.38 

43.84 

42.21 

42.98 

4510 

47 45 

46 27 

44 21 
43 03 
43 05 
44.56 

" . 4712 
' - 47 25 

45 36 

f^ ; f ; ;24^ 

i;:;;%;3o|3^. 
^)i;i3Gp|3i 

38,27 

37.32 

35,69 

34.93 

35.04 

35.55 

39.03 

38.70 

39.02 

36,09 

36.68 

37 01 

41.99 

41-03 

39.16 

"38 37 

38.86 

39.34 

43 77 

43.45 

^ 4 0 

' 39.08 

3 9 9 5 ' 

40.42 

45.09 

44,07 

42.25 

41.39 

43,15 

43.64 

49.72 

48.25 

46,43 

42.29 

42.79 

43 57 

^ ^ 6 7 

45.49 

4354" 

42 65 

4 3 5 2 

' 45 70 

51 51-

, ' 5 0 ^ 4 

4816 

,j-.i^;:5;:;:^0l' 

; ^ i j ^ ; 

36,69 
36,36 
33.88 
32.91 
33.22 
34.29 
36.29 
36,00 
35.86 
34.68 
33.56 
35 47 
40.65 
40.29 
37.68 
36.69 
36.98 
37.92 
40.04 
39.80 

'38 90 
3739 
37.42 
39,49 
44.09 
43.42 
41.40 
40.24 
40.56 
41.55 
43.87 
43.79 
42.35 
40.71 
41.43 
43 42 
4581 
4481 

42 76 
41.54 
4143 
4301 
4 5 7 1 
^ 6 6 

43 92 
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i^^^7 
.f^.oy^l7 

' .SP 
Jan-18 

Feb-18 

Mar-18 
Apr-18 

rvlay-18 
Jun-18 

Jul-18 
Aug-18 

Sep-18 
Oct-18 

Nov-18 

Dec-18 

pi^9 
le^ iS 
•SS 
: A ^ l l 

^.i(l^9 
:^ii'09 
:lep îS 
•pbtSs 

Jan-20 

Feb-20 
Mar-20 
Apr-20 
May-20 
Jun-20 
Jul-20 

Aug-20 
Sep-20 
Oct-20 
Nov-20 
Dec-20 

jW<:-M49>iXiM: 
}^p'^'-x^^^^i 
ii\M':^§M:i! 

5838 

55.71 

53.59 
49.65 
49.27 

62.67 
74.04 

82,41 

60.83 
50.11 
53.44 

56.94 

ii$^^^ci0^^t 
y^xxMMsm î 
t:i^i'-^^^x/^ 

y:v.:iĵ '̂ ;i(9:92t̂ ;p 

J ^ ^ B ^ - ^ : - ^ - ? I S Y ^ ; 

1; ̂ ^^^MM0^ 

61.07 

5760 
55,31 
51.98 
51.99 
6841 
80.57 
82.23 
60.38 
52.98 
55.49 
59.21 

•;34:70^^,-':-;-
;;;:37;3i;]^x.i 

42.77 

42.79 

40.14 

35.29 

33.47 

35.74 

39.73 

39.99 

35.88 

34.89 

38.22 

41.68 

;<40^v;;^;H 

:J3|p6S;;tf 

45.13 
44,59 
42.05 
37,58 
36,68 
40.29 
41.14 
42.04 
36.83 
37,87 
40.63 
44.45 

55.83 

53.89 

50.83 

48.28 

49.25 

60.55 

73.85 

78.48 

57.97 

47.96 

51.58 

54,31 

; ' -^ |C^ 

;-;;48:72^ 

î :8|i|4;̂  
>;7^,33\; 
f : 5 ^ | 4 | 

58.91 
5713 
53.06 
51.07 
52.65 
6822 
83.05 
83.22 
58.58 
52.38 
53.58 
56.52 

;.%;;>:3^8-;'8 

^^••••;?kSfei 
40.62 

41.37 

36.74 

33.80 

33.04 

3847 

47.90 

51.55 

38.24 

33.52 

36.75 

41.44 

; ' | ! ^ ^ 9 2 | | ' 

:̂;;:̂ {Hc||;;:̂ : 

: % . - - 5 ^ ^ - - : 

•;';i-?:3^87^gF 

>;:-;:?|3^^SS 

44.86 
43.43 
38.84 
36.07 
36.48 
46.07 
53.53 
57.31 
39.04 
36.95 
39.95 
43.69 

X : x x ^ ^ } $ : ' ! , , 

48,88 

47.39 

45.50 

44.22 

4521 

46.23 

52,26 

53.46 

51.63 

45.43 

45.98 

46.75 

^W.^|IS.11i|'i 

;M|:^;f|5Wpti|: 

50.63 
49.60 
47.82 
46.66 
47.52 
48.38 
55.20 
54.29 
5250 
4766 
4814 
4893 

47.78 

46.75 

44.64 

43,16 

43.10 

44.42 

47.40 

47.03 

46.54 

43,79 

44.84 

46.45 

;̂ 46̂ f̂;::::;%; 

49.49 
48.95 
46.87 
45.50 
45.48 
46.72 
49.74 
49.27 
47.91 
46.05 
47.16 
48.60 

49.21 

47.94 

45.58 

44,52 

45.92 

47,15 

52.55 

54.13 

52.13 

46.02 

46,41 

47,14 

: . " 5 :•-(•;.•: •.--••. y t / p ~ . 

S;-y?^-43;4i;2:A' 

:;-̂ i|g^M? '̂ 

:^^^53;^;l^, 
l5l4f:& 
: : | ^^ |^^ 

50.71 
49.79 
48.20 
47.19 
46.17 
49.19 
55.55 
54.43 
52.83 
47,98 
48.35 
48.85 

0^S^ff^ 
48,2i3 

4715 

44,98 

43.60 

43.59 

45.09 

4770 

47.96 

4704 

43.98 

45.04 

46,93 

>;^^^2|^;i 
l l^ l ip iy^ 
^ ^ M % v ; | 

49.63 
49.04 
47,39 
45.96 
45,83 
47.10 
50.08 
49.57 
48.02 
45.95 
47.10 
48.67 

47.66 

46.36 

44.22 

43.07 

44,20 

45.41 

51.32 

5260 

50.64 

44.44 

44.77 

45.56 

^ ^ 
• •.•-•-••r^fc: r '^y - J . : , 

; ? ^ j ^ ^ i ; v ' 

|^^ | | | ;= 

'""49!29 '" 
4834 
4859 
45.50 
4844 
47.45 
54,27 
53.27 
51.42 
46.53 

• 46.81 
4756 

"::;V:-'41;9S^ 
i:^';>a67 

46,73 

45,69 

43,55 

4215 

42.04 

• 43.54 

46.30 

46.18 

45.45 

42.62 

43.63 

45.37 

i::1^58 
:'^;K45;98 

C^;^6 ;^ 

>j:-l;|3;o2: 

V| ; ; : ^T4 | I^ ' 

|^;^r;|5;63. 
48.22 
47.68 
45.84 
44.40 
44.30 
45.59 
48.58 
4816 
46.65 
44,71 
45.79 
47.26 
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Month 
jEn-13 
f ^b13 
Mar-13 
Apr-13 
May-ia 
Jur>-13 
Jui-13 

flijg-13 
Sep-13 
Oot-13 
Nov-13 
Dac-13 
Jan-14 
Feb-14 
Mar-14 
Apt-14 
May-14 
Ji;n-14 
Jul-U 

Aug.l4 
Sep-14 
Oct-14 
Nov-14 
Dec-14 
Jan-15 
Feb-IS 
Mar-15 

May-15 
•Jun-IS 
Jut-is 

AU9-15 
Sep-15 
Oct-"l5 

Novels 
Dec-15 
Jan-16 
Feli-16 
Mar-16 
Apr-16 

May-16 
Jun-16 
Jul-16 

Aug-16 
Sep-16 
Oci-16 
Nov-16 
Dec-is 
Jan-1? 
FeJM7 
Mar-17 
Apr-17 

May^l? 
Jyn-17 
Ju(-17 

Aug-17 
Sep.17 
Ocl-17 
Nov-17 
Dec-17 
Jan-16 
Feb-18 
Mar-18 
Apr-18 

May-18 
Jun-18 
Jul-ie 

Aug-18 
Sep. 18 
OcM8 

12395 Btuflb 
1.6SS02 

CAPP 

6415 
64 Dl 
S3 87 
63:74 

63 60 
63 46 
63 86 
6426 
S4.67 

65 07 
65 4S 
65 B9 
66,31 
66.73 
67.15 
67.57 

67.99 
68.42 
68-74 
69.07 
69.39 
69.72 
70.05 
70 38 
7071 
7104 
7137 
7171 
72 05 
72 39 
72 46 
7E53 
72.60 
72 67 
72.75 
72 82 
72,B9 
72,96 
73,03 
73,10 
73,18 
73,25 
73,36 
73,47 
73.58 
73.70 
73,81 
73 92 

74.03 
74.55 
74 26 

7^,37 
74.48 

' '74 60 
• 74.83 

75 06 
73 29 
75.52 
75.75 

" raSB" 
76.21 
76,44 
76.68 
76.91 
77.15 
77.33 
77.74 
78.10 
78.46 
78.82 

12500 Blu/lb 
1.6SS02 

DAPP CSX-Raii 

6441 
6433 
64 25 
6417 
64 OS 
6400 
64.40' 
6481 
ffl 21 
mm 
66 M 
66 45 
66.87 
67.29 
6771 
68.14 
68,57 
69,00 
69.32 
69.65 
69.93 
70.31 
70,64 
70 97 
71 31 
7164 
71.93 
7S3S 
7SS6 
73 00 
7307 
7314 

^ 7323 
7329 
7336 
7543 
73,51 
73.63 
73.65 
73.72 
73.80 
73.87 
73.98 
74,09 
74.21 
74.32 
74,43 
74 55 
7 4 ^ 

' „ "7477 
7489 
75,00 

"75' la 
75 23 
re 46 
7569 
75 92 

' 7616 
7639, 

• 76 62. 
76.66 
77.09 
77.33 
77.56 
77,80 
78,04 
78,40 
73.76 
79.12 
79.49 

12000 Btu/lb 
1.2fl S02 

CAPP Compliance 

7240 
^ 9 1 
73 43 
73 95 
74 47 
75 00 
75.16 
75 33 
75_50 
75 S6 
7 5 ^ 
75 «9 
76.16 
76.33 
76,50 
76.66 
76.83 
77.00 
77.0B 
77.17 
77.25 
77,33 
77-42 
77 50 
775S 
77.67 
77.75 
7 7 . ^ 
77.92 
78 00 
77.56 
77-13 
76 69 
76 26 
75 S3 
75.41 
74.9B 
74.SS 
74.14 
73.73 
73.31 
72.90 
72,87 
72.85 
72,82 
72.80 
72.77 
72 75 
72 72 
72 70 

.ra.67 
^ 6 5 
72.62 

.72 60 
7260 
72.60 
72.60 
7260 
7260 
7260 
72.60 
72,60 
72,60 
72.60 
72.60 
72.60 
72.60 
72.60 
72,60 
72.60 

12O00 Blu/lb 
1.67SS02 

CAPP NYMEX 

6374 
63 56 
63 33 
63 20 
63 03 
62 85 
6315 
6344 
6374 
6404 
6435 
64.65 
6495 
65.26 
65.57 
65.83 
66.19 
66.50 
66.66 
6723 
67,60 
6797 
68,34 
68 71 
6909 
6947 
6965 
70 23 
7Q61 
7100 
7102 
71,03' 
71,05 
71 07 
71 OS 
7110 
71.12 
71,13 
71.15 
71.17 
71.18 
71.20 
71,26 
71.32 
71,37 
71.43 
71.49 
7155 
7l"61 
7167 
71.7a 
7178 
71B4 

719D 
71 f f i 
71 S3 
71 S5 
71^7 
71 9B 

'7200 
72.02 
72.03 
72.05 
72.07 
72.06 
72.10 
72.10 
72.10 
72.10 
72.10 

^oal (S/lon) FOB -Nommal S's 
12500 Btuflb 

6(f S02 

NAPP High Sullur 

5893 
S9.ia 
57 32 
55 54 
55.76 

. ' ^5500 
, '5516 

' - SS33 
55 49 
5566 
55.82 
S5.«S 
56.16 
56.33 
56,49 
56.66 
56.83 
57.00 
57.16 
57,33 
57,49 
67.66 
57.82 
57 99 
5816 
58.33 
58.49 
58.66 
58 83 
59 GO 
5916 

> 59.33-
59 49 
5965 
59 83 

s ? ^ . 
60.16 
60.33 
60.49 
60.66 
60.83 
61.00 
61.79 
62.SB 
83.39 
64.21 
65.03 
65 87 
66 72 
6758 
63.45 
69.34 

7023 
71 14 
7145 
717S 
72.10^ 
72.42" 
7275 
7307 
73.40 
73.73 
74.06 
74,39 
74,73 
75,06 
75,45 
75.84 
76.23 
7662 

13000Btu/Ib 
4SS02 

NAPP Med Sulfur 

^ 1 4 
6221 
6130 
6041 ' 
5952 
5S65 
5895 
5926 
5957 
5987 
6018 
6050 
60.81 
61.12 
61,44 
61.76 
62.08 
62.40 
62.60 
62.81 
63,02 
6322 
6343 
63 64 
6385 
6406 
6427 
6448 
6469 

- 6490 ' 
6508 
65J^6 

' 65^4 
6S63 

. , 6581 
- . *599 

66.16 
66.36 
66.55 
66.73 
66.92 
67.10 
67.30 
67.50 
67-69 
67.89 
65.09 
6B29 
5 6 ^ 
6869 
6B89. 
6909 
6 9 2 9 , 
69 49 

- - 6984 
' 70.20 

7055 
7091 

, - 71.27 
7163 ' 
71.99 
72,35 
72.72 
73,0B 
73.45 
73.82 
74;25 
74.89 
75.12 
75.56 

isiaetuflb 
4.3#S02 

1-Basin 

51.92 
5142 
SO 92 
5043 
4994 
4945 
4961 
• ^ 7 8 
4994 
5011 

' 5027 

5044 
50.61 
50.78 
50.94 
51.11 
51,28 
51.45 
51.62 
51.78 
51,95 
52.11 
52.28 
52 44 
62.61 
S27S 
32 95-' 
5312 
5326 
53 .« -
5343 
5340 
5338. 
S3 35 
5333 

,5330 
53.28 
53.25 
53.23 
53.20 
53.18 
53.15 
53,22 
53.29 
5335 
5342 
53.49 
53 55 
53 62 

,5369 
53.75 

5362 
S3 8 9 ' 
53 S5 

' - 5420 
5444 
S468 
5492 
55.17 

5541 
55.66 
55.91 
56,16 
56.41 
56.66 
58.91 
57.21 
57,52 
5782 
5813 

8B00 Blu/lb 
a8# S02 

PRB 8800 

1343 
1300 
1254 
1209 
1166 
l i s 
1135 
1145 
11^5 
1163 
1175 
1186 
11.96 
12.07 
12-18 
12.2B 
12.39 
12.50 
12.58 
12-66 
12.74 
12.B2 
12.91 
12 99 
1307 
1315 
13 24 
1333 
13.41 
1350 
1347 
1345 
1342 
13 TO 
1337 
1,3.35 
13.32 
13.30 
13,27 
13.25 
13,22 
13,20 
13,22 
13.24 
13,26 
13.28 
1330 
13 32 
13.34 
1335 
1 3 3 
1340 

, 1342 
1344 
1346 
1348 
1350 

' 1352 
1354 
1356 
13,58 
13,60 
13.62 
13.64 
13.66 
13.68 
13.74 
13,80 
1386 
13.92 

8400Blu/5b 11700 Btu/lb 1 
O.BS S02 

PRB 8400 

1198 
^158 
11,19 

, 1081 
1045 
1010 
1015 
1020 
10,25 
1030 

' ia35 
1040 
10.45 
10.50 
10,55 
10.60 
10,65 
10.70 
10.75 
10-81 
10,86 
10,91 
10,97 
1102 
1107 
1113 
11 IB 
1124 
1129 
1135 
1135 
1135, 
1135 

_ l ias 
1135 
1)35 
11.35 
11,35 
11,35 
11,35 
11,35 
11,35 
11,38 
11,42 
11.45 
11,48 
11,51 
1155 
11.58 
1162 
1165 
l l f f i 
1172 

, 11.75 
1177 

^ 1178 
1160 
1182 
1184 
1185 
11.87 
11.89 
11,91 
11.92 
11.94 
11.96 
13.00 
12,04 
12,08 
12.12 

0,9(1 S02 

Colorado 

3813 
3761 
37 09 
3658 
3608 
M59 
3561 
3563 
35 K 
3557 
35 S9 
33.71 
35.73 
35.75 
35.77 
35.79 
35.81 
35:83 
36.03 
36.23 
36.43 
36.63 
36.83 
37 03 
3723 
3744 
3764 
3785 
3806 
3827 

• 3828 
3829 

^3831 
3832 
3633 
3834 
38-35 
38.37 
38:38 
3839 
38,40 
38.42 
3847 
3853 
3858 
3864 
3870 
38 75 
sasi 
3B87 
3893 

3B9B 
c 3'904 

3910 
3911 

3911 
,3912 

3913 
39.14 
3915 
39.15 
39.16 
39.17 
39,18 
39.19 
39.19 
39.21 
39.23 
39,24 
39.36 
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hJov.18 
Dec-18 

>!jaii-i9 

l-i^iKig 
Way-i9 
: JoMa 

Jan.20 
Feb-20 
Maf-20 
Apr-20 
May. 20 
Jun-20 
Jul-20 

Aug-20 
Sep-20 
Oct-20 
Nov-20 
Dec-20 

79.18 
79.55 

y';-;79^1.;;'' 

: v . ' ^ ^ ' ^ ' . 
i|-.mK:;:^ 
i:i:::'3i;6iff;: 

•V:i-8ZMi::^"; 

84.3B 
84,75 
85.14 
85,52 
85.90 
B6-29 
B6.29 
86-30 
86-30 
86.31 
86.31 
86.32 

79.85 
80,22 

•.fv;^;59f-, 
• ; ; ^ l 8 ^ 6 ; 
^Ivrai^s::: 

^;;l:82Mv; 

[0_ 8343;; 
'̂ ^^v;^95°-: 

l^' jatTiS 
85.09 
85.47 
85.86 
86.24 
8863 
87-02 
87.03 
B7,03 
87,03 
87.04 
87.04 
87-05 

72.60 

72-60 

^•C:-v.i-lii:;;7|6o;4;; 
:^i:Sj|;t\:<::;i72ip:!'K 

:j{L;^:''::p^"^72£tt^;i5: 

"^^^i:-;;>yi;;^'?^ 
;1X:r^•:1;S;72i9^^;'' 

K>$j;-'fe'̂ 5 '̂;̂ ' 
: ; i : :&£ :1^5 :^^^ 

73.99 
74.19 
74,39 
74.59 
74.80 
75-00 
75.10 
75.20 
75.30 
75.40 
75.50 
75,60 

72.10 
72.10 

:;̂ ^72^7X::: X̂ r̂ .̂ : 
'i<7^<^X^-M^i^ 

. . . • • ^ - • • ^ ^ ^ ^• •y- : i . - - -^ . . - . -c , : .-.-r. . '•X-X 

73.32 
73,49 
73.67 
73,B5 
74.02 
74.20 
74.25 
74.30 
74.35 
74.40 
74.45 
74-50 

77.01 
77.41 

0S0^Xiy^^ 

^m42fy " 

|^ii;30)^-;^^ 
|t^i3o;A^ii^' 

B1,90 
82.19 
82,49 
82.80 
83.10 
83-40 
83.41 
B3.42 
83.43 
83.43 
83-44 
B3.45 

76.00 
76.44 

hxS!0^M: 

58.44 
58.75 

X.0G3;\ 

f ^^v 
••7%98l:i 

r-io',|oS 
- ?84^ ; 
£§iii2pj; 

ti^^li 
82.09 
82,52 

82.95 

83-3B 
83,61 

84.25 
84,18 
84.11 

34.04 

83.9B 
83.91 
83.64 

\;x:x;:pi}m:x 
Xx'ic:j&Mgx, 

f;'l^;Bi;%;; 
I:̂ ^ ;̂ej79^v 

62.25 

62.46 
62.71 

62.95 
6318 
63.42 

63.43 
63.44 

6345 
6347 
63.48 

63,49 

13.98 
14,05 

;J^''v:}'^4$i?'t)^r: 
^•:Jii:f}^^fxx:x: 

\p:'-x^^x-iy^' 

'f7^̂ MMrx$ff 

¥x^jii:^ixx^l 

15.03 
15.12 
15.22 
15.31 
15.40 
15.49 
15.49 
15,4B 
15.4B 
15.47 
15,47 
15-46 

12.16 
12.20 

^•l£^i;;";C; 
p^^gxy 
'xvim-0x .̂ 
--i--,--,--.7.-#->j~,' 

^i^5fe;ii; 

:;-^^|^^;-

12.90 
12,96 
13.03 
13.10 
1816 
13-23 
13.23 
13.22 
13.22 
13.22 
13.21 
13.21 

39.28 
39,29 

r39':3i 

^:'3?:|5 
..,.•••§9^37 
• ' . " • ' i^ '^ ' - i 'VA' . : 

vi;%^,39 

; : | ; i ^ 

;̂ 039:35 

; : * ^ | ^ 4 
39,i33 
39.32 
3932 
39.31 
39.30 
39.29 
39.39 
39-49 
39.58 
39,6B 
39.7B 
3987 
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Natural Gas {$/mmbtu) -Nominal $'s 

Month 

Jan-13 
feb-13 
Mar-13 
j^r-13 
May-13 
Jun-13 
Jiil-13 

Atjg-IS 
Sep-13 
Oct-13 
Nov-13 
Dec-13 
Jan-14 
Feb-14 
Mar-14 
Apr-14 
May-14 
Jun-14 

Jut-14 
Aug-14 
Sep-14 
Ocl-14 
Nov-14 
Dec-14 
Jan^lS 
Feb-15 
Mar-15 
Apr-15 

'Juti-15 
JUl-15 

Aug-15 
Sep-IS 
©Dt-15 
Nov-15 
Dec-15 
Jan-16 
Feb-16 
Mar-16 
Apr-16 
May-16 
Jun-16 
Jui-16 

Aug-16 
Sep-IS 
Oct-16 
Nov-16 
Dec-16 
Jan-17 
Feb-17 
Mar-17 

' Apr-17 

Henry Hub TCO Pool Union South Point TCO Deliv HSC 

xE^:x\^x^^}^^^^r 
I;il5:;:9|-W^^ 

S'llJfSKIS? 

5,46 
5,37 
5.13 
4.90 
4.83 
4.84 
4.93 
4.92 
4.86 
4.92 
5.15 
5 29 

/ " , - 5 88 
5.79 
5 55 
5.32 

. ' 5.25 ' 
5.26 
5.35, 
5,34 
5.28 

, 5.34 
• ' 5.57 

5 71 
6.24 
6,15 
5.91 
5.68 
5.61 
5.62 
571 
5.70 
5.64 
5.70 
5.93 

6 07 
6.42 
6 33 
6 09 
5 86 

lSfMi;l!l>i^;ii;!^S 
5.53 
5.44 
5.20 
4.94 
4,87 
4,88 
4.97 
4.96 
4.90 
4.96 
5.19 
5 33 
5.92 
5 83 
5.58 , 
5.32 
525 
5 26 
5 35 

~5.34' 
' " 5.28 • -

534 . 
5,60 
5 75 
6.28 
6,19 
5,94 
5,68 
5,61 
5,62 
571 
5,70 
5,64 
5,70 
5.96 
611 
646 

6 37 
6.12 
5.86 

4 ^ 8 | | 1 
5.49 
5.40 
5.16 
4.90 
4.83 
4.84 
4.93 
4.92 
4.86 
4.92 
5.15 
5 29 
5.91 -
S,S2 
5.58. 
5.32 ' 
5.25 
5.26 
5 ^ 5 
S.34 
5.28 
5.34 
557 
5.71 
6.27 
6.18 
5.94 
5.68 
5.61 
5.62 
571 
5.70 
5.64 
5.70 
5.93 

6 07 
6 4 5 
6.36 
6.12 
5.B6 

M(M^3w?^'^: 

'l;SI§«i:i;^f 

5.85 
5.75 
5.51 
5.24 
5.17 
5.18 
5,28 
5.26 . 
5.20 
5.26 
5,50 
5.64 
S . ^ 
6.\5 , ' 
5.90 
5.63 

- 5.56 
- 5.57 

- 5.66 
5.65 - ' 
5.S9 
S.65 
5'91 -
6.07 , 
6.61 
6.52 
6.27 

' 6.00 
5.92 
5.94 
6.03 
6.02 
5.96 
6,02 
6.28 
6 43 
6.80 
6 7̂ 3 
6 45-
6.18 

WW-
Mosl 

MM 
MS 

5.31 ~ 
5.21 
4.98 
4.82 
4.74 
476 

4.85 
4.84 

4.78 
4,84 
5.01 
515 
5 75 > 
5 6 5 
5.42 ^ 
5,23 ' 

• 5.16 
5 1 8 
5.27 
5.26 

5,20 
5.26 
5.43 
5.57 
6,11 

6.01 
578 

5.59 
5.52 

5.54 
5.63 
5.62 

5.56 
5.62 
5.79 

5 93 
6.29 

' 6.19 
^5 96 

5 7 7 

Swing Service 
PEPL TX-OK Adder 

m&>!̂ xW^^^M 

5,23 

5.13 
4.90 
4,64 

4.57 
4,58 
4.67 
4.66 
4.60 
4.66 
4.92 
5 06 
5 66-

, _5.56 
P •" 5.33 ~ 

^ 0 5 
" 4.98 

4.99 ', 

5 08 
5.07,. 

' 5.01 
' - 5.07 " 

5.34 
' 5.48 ' -

6.02 
5.92 
5,69 

541 
5,34 

5.35 
5.44 
5.43 

5.37 
5.43 
5.70 

5 84 
8 20 
6'".1Q 

5'.87 

5 58 

> 

, 
. 

3̂ ; 
SS25] 

?}@; 
WM 
5;:®': 025 

0.25 

0.25 
6.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0 25 
025 
0.25 
0.25 
0.25 
0.25 
0.25 
055 

QJ25 

0.25 

0.25 
, 0.25 

0.25 

0.25 
0.25 

0.25 
0.25 
0.25 

0.25 
0.25 
0.25 

0.25 

0.25 
0.25 
0 25 

0.25 
0.25 
0 25 
0.25 
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May-17 

Jun-17 
Jul-17 

Aug-17 

Sep-17 
Oct-17 

Nov-17 
Dec-17 
Jan-18 

Feb-18 
Mar-18 

Apr-18 
May-18 
Jun-18 

Jul-18 
Aug-18 

Sep-18 
Oct-18 

Nov-18 
Dec-t8 
Jai-19 
Feb-19 

Mar-is 
Apr-19 

May-19 
Jun-19 
JUt-19 

Aug-19 
Sep-19 

6ct-19 
N0V-IS 
Dec-19 
Jan-20 
Feb-20 
Mar-20 
Apr-20 

May-20 

Jun-20 
Ju)-20 

Aug-20 
Sep-20 
Oct-20 
Nov-20 
Dec-20 

vmM/:mmiXy xsmxmfmm f.mx:̂ -mmxxx 
mmmmsm •axwrnsmiUx̂ ' 
imxmmmQy 
^.xr}''.r^:X^e'Xie.n-.-xxf^:r\x 
i.xxb'xixx ;';f̂ 9iv?:-:";ijK '̂ 
•XL:} L LiJx:.:3.^y:^^;{xxi'^ •-• 

6.53 

6.44 

6,20 
5.97 
5.90 
5.91 

6.00 
5.99 

5.93 
5.99 

6.22 
6 36 
6.S0 
6,51 
6.27 
6.04 
5,97 

5.98 
6.07 
6 0 6 -

- s'oo 
6.06 
6.29 ; 
6.43 
6,84 
675 
6.51 

S.28 
6.21 

6.22 
6.31 
6.30 
6.24 

6.30 
6.53 
6.67 

Q''.p|0#:^ 
^'••^:^mx'--}f^^ 

'^^•'y^m^^.^;:4} 

'•0^:pi. 
p̂;l&-;:->|~ 

"•JP^^xt$: 

'̂ lm^0Mi 
•hgftSlS -̂̂ ^ 

6-57 

6.48 
6,23 
5.97 
5.90 
5.91 

6.00 
5.99 
5.93 
5.99 

6.25 
6.40 

6.64 
6.55 
6 30 
6.04 
5 97 
6.98 
6.07 
6 0 6 
6 0 0 

^6 06 
6.32 
6!47 -
6.88 
6.79 
6.54 
6.28 
6,21 
6.22 

6.31 
6.30 
6.24 

6.30 -
6.56 
671 

î.mmmk 
mammti mnmmM: 
m-^mmmm. 
i':\0;<^M^^Wx$x;, 
'•i0-'^'^y^:^tx0 
'fllijB^^y^^llS. 
" '̂̂ î̂ iM'-m 

6.56 
6,47 

. 6.23 
5.97 
5.90 

5.91 
6.00 

5.99 
5,93 
5.99 

6.22 
6 36 

6.63 
6.54 
6.30 • 
6.04 
5.97 
5.98 
6.07 
6 06 

. 6.00 ' , 
'• 6.06 ' ' 

6,29 
6.43 
6.87 
678 
6.54 
6.2s 

6,21 
6.22 

6.31 
6.30 
6.24 

6.30 
6.53 
6.67 

' i P i M 
i-̂ |̂:W|; 
'S3Si5 
;;;;|§pio:;i;-; 
fg€||if 
'.iS$lo.^fe w^̂ ŝ  
l#3^i 

6.91 

6.81 
6.56 
6.29 
6.22 
6,23 

6.33 
6.32 

• 6,25 

6.32 

6.57 
6 73 

6.98 
' 6 ^ 9 ' 

6-63 
6.36 
6.29 
6.30 
6^0 
6-39 
6 33 
6.39 
6.65 

"eiso 
7.23 
7,13 
6.88 
6.61 
6.54 
6.55 
6.64 
6.63 
6.57 

6.63 
6.89 
7,05 

>••••:.-.V \-X'--y5i/2--.X---

Iftiftilli '̂ mmmm 0m-m-&-m̂mM$& 
mMBmM:^^ 

640 

6.30 
6,07 

5.88 
5.81 
5.83 

5.92 
5,91 
5.85 

5.91 

6.08 
6 22 

6.47 
6.37 . 
6-14 
5.95 
5^8 . , 

5.90 
5^99 > 
5.9S 
5 92 

' ' . 5.93 
6.15 ' 
6.29 - ' , 
671 
6.61 
6,38 
6.19 
6.12 
6.14 

6.23 
6.22 

6.16 
6.22 

6.39 
6,53 

IIIS^^fKp: 
•y^l^ '^ '^S^?-^ '^ 

yi'̂ Mx-d^WM"^ 

llllllpl 
^iSi^^sieJip;^ 
X'X': ',""̂—̂  'X,̂  '-':.'x'!-'.-"̂ '̂ 

-̂ ::v-ii',", x:^;-i:t:.yX:X.:i 

6.31 
6.21 

5.98 

5.70 
5,63 
5.64 

5.73 
5.72 
5.66 
5,72 
5.99 

6 13 
6.38 
6.28 
6.05 
5.77 
5.70 
5.71 

5.80 

5.79 
5.73 

. "5.79 
6.06 
6.20 
6.62 
6,52 
6.29 
6.01 
5.94 
5.95 
6.04 
6.03 
5.97 

6.03 
6.30 
6.44 

j:;^£!;^x^i^. 

^ & ^ P ^ 
•j^^mM 
>||;=1)|5 
^;$i^:p^ 
•^£fQM 
' ^ ! i$^ . 
:^|i|:SS 

0,25 

0.25 
0.25 

0.25 
0.25 
0.25 

0.25 
0.25 

0.25 
025 

0.25 
0 25 

, 0.25 
• 0.25 

0.25 
t . 0.25 

0^5 
0.25 

- 0,25 
0.2s 
0.25 

\ '6.25 
• 0.25 

0.25 
0.25 
0,25 
0.25 
0.25 
0.25 
0,25 
0.25 
0.25 
0.25 

0,25 
0.25 
0.25 

OCCBPD-5.OSS_Sijpplcnienlsl2013Hl_LTF_lT_Ba5e_Noniinal_2013_lO_21 



Month 

Jan-13 
Felh13 
Mar-13 
Apr-13 
May-13 
Jun-13 
Jui-13 

•Aug;13 
Ssp-13 
Oct-13 
Nov-13 
Dec-13 
Jan-14 
Feb-14 
Mar-14 
Apr-14 
May-14 
Jjn-14 
Jul-14 

Aug-14 
Sep-14 
Oct-14 
Nov-14 
Dec-14 
Jan-15 
Feb-15 
Mar-15 
Apr-15 

ftflay-15 
Jun-15 

' Jul-:15 
Aug-15 
Sep-15 
OcM5 

4^ov-1S 
Dec-15 
Jan-16 
Feb-16 
Mar-16 
Apr-16 

May-16 
Jun-16 
Jul-16 

Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dec-16 

Tlmiii 

'M0 î7 
•iLjun-if 

«̂B>yp7 

Uranium Fuel U02 
($/fnmbfu) -
Nominal $'s 

,,^..,:^,,^^ 
m}^-:^Mm 
p^:.^x:Y-;x'x^:S2 

mm$-^?:m 
î x''jmm.m 
mmix^m • H M « 0 4 2 
:•• :'r'i;'u;-t:-: -^;d;92 
||. j;g|S|^-^ i;^'0^2 

L'it;';,:.: j--:i;---;-::^;{)i82 

9;;;; ^iWxxt^i^fi-ez 
"'"0.84 

0.84 
0.64 
0.84 
0.84 
0.84 
0.84 
0.84 
0,84 
0,84 
0.84 
0 84 
0 85 
.0.85 
085 
085 
0S5 
0 85 
085 
0.85 
0.85 

'0.S5 
0'8S 

' ^ 0^85 
0.87 
0.87 
0.87 
0,87 
0,87 
0,87 
0,87 
0.87 
0,87 
0,87 
0.87 
0 87 

. 0.89 
089 
0 89 
0.89 
089 

^ 0.8$ 
0-89 

. ' 089 
0-89 
089 
0 89 

E m i s s i o n s ($/ ton) -Nominal $ ' s I I 

SO^ 

:x X:t..^'i-/y 

XXX^X '̂X Xy 
X.XX-•'-.'''••' 
•.•iX.X'XiX---' 

mtm 
ggffli 
• i ^ ^ 'ifX'XX, 

ifelfiiJ 

" 

-

. 

:-g,op 

:;:o:pp 

•WW 
.'ioipo-
;'0;o6 
i ? 0 ^ 

0,00 
0,00 
0.00 
0.00 
0,00 
0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
0 0 0 
0 0 0 
0.00 
0,00 
OJDO 

0.OQ 

'DOG 

0.00 
0,00 
0,00 
0 0 0 
0 0 0 
0 0 0 
0.00 
0.00 
0.00 
0.00 
0.00 

0,00 

0.00 
0.00 

0.00 
0,00 
0,00 
0 00 

0 0 0 
0 0 0 

0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
OQO 
0 0 0 
0 0 0 

' 0 0 0 

{S/metric t o n n e ) -

N o m i n a l $ ' s 

AEP SOa 

Vi^Xxxl^^i'^ri^M 

wm$sM 
îmfi&m. 

'^X••i±X^:::Xk^ • • ' ^ • ^ 

nnn 
0,00 
0,00 
0,00 
0,00 
0.00 
0.00 
0,00 
0.00 
0.00 
0,00 
0 0 0 
0 00 
0.00 

. . 0.00 
0 0 0 
0.00 
0.00 
0.00 

• 0X)0 
0.00 

_ • 0 00 
0 0 0 

- 0.00 
0.00 
0.00 
0,00 
0.00 

0.00 
0,00 

0.00 
0,00 

0,00 
0,00 
0.00 

000 
0 0 0 

0 0 0 
0 0 0 

0 0 0 
0.00 
OQO 

0 00 
" 0 0 0 

: 0 0 0 

- > o'oo 
0 0 0 

NOxAnnual AEP NOv Annual 

:mm!mmM^m -̂fi0 

•giliiliiiill^ 
m&im£m^ -̂̂ mM^ 

0 0 

0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 - - 0 

, , . 0 ~ 0 
0 0 

- . 0 0 
0 ' . 0 

0 ' 0 
0 . - . 0 
0 " 0 

' " 0 - 0 

0 0; 
0 ' " 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 . 0 

0 0 

0 0 

0 0 
0 0 
0 0 

0 0 

0 0 
0 0 

0 0 
0 - - 0 

' 0 ^ ' 0 

' 0 , 0 
0 0 

- 0 . , 0 
• - . 0, - ^ , 0 

0 / , 'o 
0 0 

NOx S u m m e r CO^ 

wmmmm iiliiisfiisssii 
mismyxwisxMfgm 
lliililii 
i^X nr-^fix^^'-'^^^^^^x^'J^'''"XX':^^' • ' ^ ' 9 

S W&MSWî mlcM'M .̂ 
0 0.00 
0 0.00 
0 0.00 

0 0.00 
0 0.00 
0 0.00 
0 0,00 

0 0.00 
0 000 
0 0.00 

•0 0,00 
0 0 0 0 
0 OOD 
0 0 0 0 
0 . 0.00 

• 0 0 0 b 
0 DOO 

- b 0.00 
. 0 , . 0.00 

0 - ,0.00 
0 - • 0 0 0 
0 0 00 
0 . ' ' 0 00 

0 0 0 0 
0 0.00 
0 0.00 
0 0,00 
0 0.00 

0 0 0 0 
0 0.00 

0 • 0.00 

0 0.00 
0 0.00 

0 0.00 
0 0 0 0 

0 0 00 
0 0 0 0 
0 ^ 0 0 0 

- 0 0 0 0 

0 - 0.00 

0 OOQ 
- G 0 0 0 

' 0 ' , 0 0 0 
0 " OOG 

' ' o~ 0 0 0 
." ' 0 ' 0 0 0 

0 0 0 0 

OCCRPD-S«5S_Supplemfntal:013Hl_l.IF_Fr_B<se_Nominat_2013_10_21 



Dec-17 
Jan-18 
Feb-18 
Mar-18 
Apr-18 
May-18 
Jun-18 
M-ie 

Aug-18 
Sep-18 
Oct-18 
Nov-ta 
Dec-18 

fjp-19 

:-Mayfi9 
:'Jfirl-|0 

'̂:0ct^19 

'M0r.ip 
.08(^1.9 
Jan-20 
Feb-20 
Mar-20 
Apr-20 

May-20 
Jun-20 
Jul-20 

Aug-20 
Sep-20 
Oct-20 
Nov-20 
Dec-20 

l'yx:i^'^-^-^^'<iM 
091 
0.91 
0.91 
0.91 
0.91 
0.91 
0.91 

0'91 
0.91 

0,91 
091 
0.91 

irx:-^:^;x}-pfm2 
s;:i?;;;p:.S|i:;to:92 

:-t;'!;"jH-?^";-!?:;^i? 

txt:xi^:Mf§^ 
.;M^;i:i^:#^!:fl# 

0.94 
0.94 
0.94 
094 
0,94 
0,94 
0,94 
0,94 
0,94 
0.94 
0,94 
0.94 

''roMj 
0.00 
0.00 

. 0,00 
0.00 

0.00 
0,00 

0.00 

0,00 

0.00 
0.00 

ooo 
0.00 

MWl 
•9pfe 
• ^ S ^ 
•^^mm 
"̂ thOpt~ 
' ^Ml ŝ ^ 
WMx: 
^ ĵ̂ odli-
-^•^3 
wml 
' • • ! ^ Z 

ow 
0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
0,00 
0,00 
0.00 
0.00 
0.00 

•^:;n'S^t:*.^^p 
0.00 
0.00 
0.00 

0.00 
0.00 

0,00 

0,00 

0.00 

0.00 
0.00 

0,00 
0,00 

; j^^lf:|^;,;^^:;^,[j^ 

W ^ & M r i ^ 
' t - ^^^gpo^ 
^r : XiX^^H V •••̂ •̂"0 ^ 0 0 

i^'/;;:j^;i:i|;j^,0 
fi'M'^ii^-^'iyM 
• ^ • ^ i ^ " ^ 
••̂ •fClSf 1< :/O00 
.•i't^l'̂ fe '̂̂ fc^Cd 
Fffr-M^'.^iio 

ttllffei 
^mmm:m . ' . - . . i . . . , . .V^^. : - V..H--:.----

0,00 
0.00 
0.00 
0.00 
0.00 

ooo 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 

mmm-v^m^m 
0 
0 
0 
0 

0 
0 

0 
0 

0 

0 
0 

0 
^: [x0- , -^^^^^^-cxxx'i^ 

SWfS' IPSS^SI 
^^&^^iiMf§^^ '•̂ Bfk 
X:XXf':':-X: ':S'^'r'^Oif^ C'--^ 

^^ :̂Jxy-x;iS/x^ :̂ ;i 0 '^y-:x'i0 
c^^^t '^B^ 'tx'xiiix-f^^i 
:M;SSi?SM^fe'^}£^ 1; 
. ^ S'-S;itf3^ll©>il^fc: if 
$^ '.̂ !t%^^x^$M'Q^X-'̂ x4^ 
^ x S ^ > ';̂ > ^xh^!:M-Bi 
:r:ir-^i""-':-,-' " - - . • " . : ^ " ' j ; ' . ^ . ' ; " ' ^ - .--"' : .""":""•" 

•mm.m^^mM i. ;„- .^—x.r-.' - - .::.r.;... ...̂ -.w''̂  :^jr.'^i^i'^^?i, 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

$H:XX: 

x'Si'^^ 

xxxx. 

:Jx§--X' 

&Xixxi: 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

st$ 
' •0^M:: 

0 . 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ooo 
0.00 

J;KMlo 
u^ypqo 
;;.^.;|o;pS 

'f^^O.OO 
^^""^0.00 

0/:oop 

0.00 
0.00 
0,00 
0,00 
0.00 
0.00 
0,00 

ooo 
0.00 
0,00 
0.00 
0,00 

(JCC BPD-5-05S_Supplemenial 3013Hl_tTf_FT_Base_fJoni[na1_2013_10_ll 



Month 
Jan-13 
F6b-13 

.MaM3 
Apr-13 
May-13 
Jun-13 
JtiMS 

Aug-13 
Sep-13 
Oct-13 

NGV-13 

Dec-13 
Jan-14 
Feb-14 
Mar-14 
ApM4 

May-14 
Jun-14 
Jul-14 

Aug-14 
Sep-14 
OcM4 
Nov-14 
Dec-14 
Jan-15 
Feb-15 
Mar-15 
Apr-15 

May-15 
Jun-15 
JuI-15 

Aug-15 
Sep-is 
pct-15 
Hov-15 
bec-15 
Jan-16 
Feb-16 
Mar-16 
Apr-16 
May-16 
Jun-16 

Heat Rates {mmbtu/MWh) 

AEP GEN HUB-HR SPP-HR ERCOT North - HR ERGOT South - HR ERGOT West-HR 

iSlSS'^^i'Siffl^l 

fmm&$ixMM 

iilSiSgiiSi 

|il|JCT^J||;iJS^;; 
, i;;̂ S||̂ ;̂§;̂ ; •--î ;̂ ::p^;7^ic^-'i 

7.58 
7.00 
7.33 
6.96 
7.36 
7.96 
7.91 
8.23 
7.37 
7.21 
7.46 
7 03 
8.84-
8.11 
8.07 
7.92 
8.13 
9.72 

10.58 
11.53 
8.61 
7.92 
8,26 
8.27 
9.19 
8.51 
8.60 
8.28 
8.28 

11.22 

i^Sjl?: 

" ' S V T ^ X 

|gj8||||||pgg|g;|7fe^ 

8.27 
8.06 
7.84 
7.75 
8.41 
9.16 
9.55 

11,51 
8.59 
7.93 
8.11 
7 97 
8,75 
8.51 
8.20 
8.31 
8.53 

10.01 
1^.63 
12.44 
8.98 
3.15 
8.47 
8.47 
8.38 
8.71 
8.43 
8.52 
8.69 

10.59 

7.43 
7,38 
7.40 
7.47 
7.57 
7,63 
8.17 
8.14 
8.34 
7.63 
7.50 
7 39 
7.51 
7.47 
7.47 
7.53~ 
7.71. 
7.76 
8.46 

.8.42 

a.33 

7.61 
7-55 
7.46 

7,55 
7.50 
7.51 
7.58 
7.99 
8,01 

SlSplsSi' 

iXX'^'iP'--'X]Xk'iyf''^y:f^'x:-;^ 
''^pJx.'M:^~:-iAf::V-y'?^'£':^-i^x i 
•^'^'K^i!:'xxx:xM%^xxv '̂ ŝ -.:'; 

: ;Xi-S'i'^:Xi'''XJi?-ty^'^^'^Tyi ^ 

' " # • • ' " ' ° ^ - ' " •' • ' '^~' ' '<.X':V'Xi:X.--'X.'>.^ii: 

7.39 
7.35 
7.36 
7.47 
7.65 
7.72 
8.26 
8.18 
8.36 
7.73 • 
7.59 
7 41 
7.51 
7.47 
7.38 

~ 7.58 
- . ' 7.81 

7.83 
8.50. 
8.41 

~ 8 .35 ' , 
7.66 -
7.62" 

" • - 7.48 

7.65 
7.60 
7.58 
7.69 
8.16 
8.20 

mf^:yiM0^ 

•9MMSM§ 

6.54 
6.49 
6.48 
6.67 
6.78 
6.86 
7.39 
7.36 
7.50 
6.86 
6.67 
6 56 
6,72 

• 6.67 

6.64 

' 6^81 
, 6.99 

- 7.06 

- 7.73 

-'• 7£9 

7.58 

6.92 

6.76 

6.66 

6.82 

6.76 

6.74 

6.90 

7.29 

7.35 
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Jui-16 
Aug-16 
Sep-ie 
Oct-16 
Nov-16 
Dec-16 
Jan-17 
Feb-17 
lyiaM7 

•Apr-17 
May-17 
Jun-17 
Jul-17 

Aug-17 
Sep-17 
Oct-17 
Nov-17 
Dec-17 
Jan-18 
Feb-18 
Mar-18 
Apr-1 B 

May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-18 
Dec-18 
Jan-19 
Feb-19 
Mar-19 
A^r-19 
May-19 
Jun-19 
JuM9 

Aiig-i9 
Sep-19 
OGt-19 

'Nbv-19 
DeG-1'9 
Jan-20 
Feb-20 
Mar-20 
Apr-20 
May-20 

12.70 

13.13 

9.08 

8.34 

8.60 

8.99 

8.96 

8.60 

8.60 

8,32 

8.35 
10,60 
12.34 

13.76 
10.26 
8.37 
8.55 

. 8.90 
8.95 
8.53 

^ 8.48 

8.34 

. ' 8.36' 
" 10.85 

., 12.61 
* 13.73 

, 10.15' 

' 8.2B~ 

. 8.62 

8.78 
8.88 
B.48 

8.46 
8.28 

.8.37 

12.42 
12.98 

9.29 

8.30 

8.60 

8.75 

g||.6ii|||lf;| 

iffl-BilSfjl 

8.85 
8.68 

•8.50 
8,47 
8.75 

10.74 
12.89 
13.72 
10.24 
8.38 
8.61 
8.86 
a.86 

, S.77 
• 8.36 -

8.44 ' -

8,68 " • 
11.37 
14.11 . 
13.53 
10.27- , '^ 

8.38' 

a.7fe 
8.69 

8.90 

8.76 
8.44 

8,50 
8.86 

8.97 

8.74 

8.51 

7.66 

7.57 

7.51 

fe|:||iij^p::|gl 

SilSfSilliiS 

'S kx^^fd'0'. S^L'̂ M^?'̂  

7.64 

7.52 

7.50 

7.52 

7.78 

7.93 
8.83 
9.05 
8.83 
7.69 

7.56 

7.52 

7.56 [, 

7.51 ' • 
7.50 ,. 

" 7 . 5 2 ' • 

7.78 

7.91 ^ 
-_ 8.94 

.- • 9.40 

8.79 . • 
.- 7.68 

7.56 
7.S1 

7.55 

7.50 

7.50 

7.54 

7,77 

xiQy-U--> 

9.07 

8.81 

8.62 

7.81 

7.73 

7.65 

S5|ffii::|Jgi!|;| 

:§j.Sfa|PiJ|§SS;, 

7.69 
7.61 
7.51 
7.57 
7.90 
8.09 
8.88 
9.16 
8.91 
7.79 
7.63 
7 58 
7:58 

' 7.53 
7.51-

_'7.&4 
'7.90 
8.04 
8:94 
9.33 
B.84 

• 7,74 

'7.59 

7.53 

7.56 

7.53 

7.55 

7.62 

7.87 

8.25 

8.01 

7.79 

7.03 

6.81 

6.78 

Sifili 

y#; i8^2 

WSSM 
6.90 
6.81 
6.74 
6.85 
7.11 
7.29 
8,11 
8.32 
8.09 
7.03 
6.81 
6.77 

. 6.82 
6.76 

" 6.75 
6.84 
7.11 

'7.27 
: 8.21 

, 8.59 
8.05 
7.02 

, - 6.79 

• 6.76 

6.82 

6.78 

6.77 

6.88 

7.10 
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Jun-20 
Ju!-20 

Aug-20 
Sep-20 
Oct-20 
Nov-20 
Dec-20 

11.00 
12.77 
13.05 
9.68 
8.41 
8.46 
8.82 

11.13 
13.75 
13.80 
9.81 
8.69 
8.50 
8.79 

7.88 
8.86 
8,73 
8,52 
7,66 
7,53 
7.49 

8.01 
8.92 
8.75 
8.58 
7,71 
7,57 
7.48 

7.24 
8.17 
8.03 
7.83 
7.02 
6.79 
6.75 

OCCRPD-S-055_Supplemenlsl201SHl.LTFJT_Base_NomInsLI013JOJl 



Monlh 
j!iaii-i3 

Mar-i3 
"Apf-13 

.•;J!uli13 
Au^-i3 

•isij-"1"3 

' ^Ma 
Npy,i3 

Jan-14 

Feb-14 

Mar-14 

Apr-14 

May-14 

Jun-U 

Jul-14 

Aug. 14 

Sep-14 

OcM4 

Nov-14 

Dec-14 

JW!;15 
FE>15 

•̂ jiiiar-is 

May-is 
Jun;lS 

A09-15 

Nw-;i5 

Jan-16 

Feb-16 

Ma;-IE 

Apr-16 

May-16 

Jun-16 

Jul'16 

Aug-16 

Sep-16 

001-16 

Nov-16 
Dec 16 
J E ^ I ? 

Feb 17 
M^17 
Apf 17 

May 17 
Jun17 
Ju!l7 

Aug 17 
Si>p-a7 
Oct 17 
Nov 17 
Dec 17 
Jan-13 

Feb-IS 

Mar-18 

Apf-18 

May-18 

Jun-18 

Jui-18 

Aug-ie 
SBp-18 
Ocl-IB 
Nov-18 
Dec-18 
/Swiii,̂  

J^0^ 

Capacity Prices (S/MW-day) -
Nominal S's 

AEP GEN HUB Hub Cap, EPP Cap. 

' : ^ i ' i : r ;JX^:Xu j0^^X^ 

^-•--'''?;:: '̂-:;;, ; : ^ ; ; t ' ^ ^ : ^ w ^ ^ 

iiSiSS 
.' -;;, .) -f.';';-̂ ;/;'.'-:'-27^73 ;̂/'-'̂ ,cjb 

::mm^^-S^xi^ 
:v:;?:̂ '̂ -̂-̂ -̂--IS3#o2 

27,73 ?•; nn 

27.73 25.00 

27,73 25.00 

27.73 25.00 

27.73 25.00 

125.99 25.00 

125.99 25.00 

125.99 25.00 

125.99 25.00 

125.99 25.00 

125.99 25.00 

125.99 25,00 

•^•gag^:F;gp||| 
^ ' ^ i^^'^i^^-i-^SS^S'Xr ',0A7 

iiii 
iiifiliiii 

136.00 33.73 

136.00 33.73 

136.00 33.73 

136.00 33.73 

136.00 33.73 

59.37 33.73 

59,37 33.73 

59.37 33,73 

59.37 33.73 

59.37 33.73 
59.37 33.73 

59 37 33 73 

5 9 3 7 41 as 

59.37 41J0 
_ 5 9 3 7 41 M 

S9.sr 4 i . r a 

5937 4i,K3 

IS-Wl 4 i . h 

- 18471 « 3 0 

1S4.71 41.30 

1847V , 4130 

184.71 4130 

16471 4130 

184.71 41.30 

199 74 49 16 

199.74 49.16 

199.74 49.16 

199.74 49.16 

199.74 49.16 

199.74 49.18 

199,74 49.16 

199,74 49.16 

199.74 49.16 

199.74 49.16 

199.74 49.16 

199 74 49 16 

21s 64 5740 
aiS.54 S7.40 
21s 54 5r40 

. 215^4 STM 
ai554 §740 
215.54 STAO 

Renewable Energy 
Subsidies " {Srt̂ Wh} 

-Nominal S's 

'&M^'-S 
;l';:iiH--ife;^ 
'^x-mHPl:^^-

:xy;?x̂ -rm:̂ %^ 
]-X-:X.yX^:'X-4BM 

.SS3#̂ |5 
;̂ J;3|i:|| 

"'48.60 

48.60 

48.60 

48.60 

48.60 

48.60 

48.60 

48.60 

48.60 

48.60 

48.60 

4Rfin 

^x^x^xx '̂ix^^4sJ20 
X-xx-^x'-Sx-xm.^ 

P^Sf::^^ • '•-- 'y/^^f- '- j i -•- ̂ .^ ^ i ^ 

'&§MS ̂ '-^ 

45.40 

45.40 

45.40 

45.40 

45.40 

45.40 

45.40 

45,40 

46-.40 

45.40 

45,40 

45 40 

4S6fi 

4660 

46 8C 

46 6G 

4e6C 

4B.SG 

46 6G 

4660 

4660 

4 6 ^ 

46.60| 

4660 

47 60 

47,60 

47,60 

47.60 

47.60 

47.60 

. 47,60 

47,60 

47,60 

47.60 

47.60 

47 60 

4260 

4BS^ 

48 83 

4a,M 

~ ' 4 8 M 

Inllalion Factor 

mmm 
• tx^xx\ ' ,x ' / ' i i : i^ 
•fx^ixxxx-'j^'i;!^^ 

?iSi|i 
WMM:$m XiXX>:Xr:::^iy2M% 

Mt&M-
2,10% 

2,10% 

2.10% 

2,10% 

2,10% 

2,10% 

2,10% 

2.10% 

2,10% 

2.10% 

2.10% 

2.10% 

^ x y t ^ 0 ^ ^ 
''•Mf/i'^iii 7}^'2Si^ 

iiilS 
iSliip 
aaaassg 

2,60% 

2,60% 

2,60% 

2,605S 

2,60% 

2.60% 

2,60% 

2,60% 

2.60% 

2.60% 

2 60% 

250% 

2 K ) M 

2SW4 

2S0« 

2SMt 

2505J 

2S0% 

250% 

230% 

2,50% 

2.50% 

25055 

2 30% 

2.30% 

2,30% 

2.30% 

2,30% 

2,30% 

2,30% 

2,30% 

Z,30% 

2.30% 

2,30% 

2 3054 

2sm 
230% 

230% 

^30% 

- 230% 

230% 

AEP Hub SPP 

"0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0,00 

0.00 

0.00 

0,00 

0,00 

0.00 

0,00 

0,00 

0,00 

0,00 

0.00 

0.00 

0,00 

0,00 

0,00 

0,00 

0,00 

0.00 

0.00 

0,00 

0.00 

0,00 

0,00 

0.00 

0.00 

0,00 

• 0,00 

0.00 

0.00 

0,00 

0,00 

0,00 

0,00 

Convert 10 
Real 2011 S'S 

^ ^ S Cumulative 
^ P F A L S E Facior Y 

1,0000 1,0493 

1,0000 1,0511 

1,0000 

• 1,0000 

1,0000 

1.0000 

1,0000 

1,0000 

1.0000 

1,0000 

1.0000 

1.0000 

1,0000 

1,0000 

1,0000 

1,0000 

1,0000 

1.0000 

1.0000 

1,0000 

1,0000 

1,0000 

1,0000 

1,0000 

1,0000 

1,0000 

1,0000 

l,O0QO 

1,0000 

1,0000 

1,0000 

1,0000 

1.0000 

1,0000 

1,0000 

0,00 1,0000 

1,0000 

1.0000 

1,0000 

1,0000 

1,0000 

1,0000 

1,0000 

1,0000 

1,0000 

1,0000 

1.0000 

1.0000 

1,0000 

1,0000 

1,0000 

1,0000 

1,0000 

1,0000 

1,0000 

1,0000 

1.0000 

1,0000 

1,0000 

1,0000 

1,0000 

1,0000 

1,0000 

1.0000 

1.0000 

1,0000 

1,0000 

1,0000 

1,0000 

1,0000 

1,0000 

1,0000 

1.0000 

1.0000 

1.0000 

1,0000 

1,0000 

1,0000 

1,0530 

1,0548 

1,0566 

1.0584 

1,0503 

1,0621 

1,0640 

1.0658 

1.0676 

1.069S 

1,0713 

1.0732 

1,0751 

1.0769 

1.0788 

1.0807 

1,0825 

1,0844 

1,0863 

1,0882 

1,0901 

1,0920 

1,0942 

1,0965 

1,0987 

1,1010 

1,1032 

1,1055 

1.1078 

1,1101 

1.1124 

1.1147 

1,1170 

1.1193 

1.1216 

1.1240 

1,1265 

1.1289 

1,1313 

.1,1337 

1,1361 

1,1366 

1,1410 

1,1435 

1.1459 

1.1484 

1,1507 

1,1531 

1,1555 

1,1570 

1,1602 

1,1626 

1,1650 

1.1674 

1,1698 

1,1722 

1,1746 

1,1771 

1,1793 

1,1B15 

1,1838 

1,1860 

1,1883 

1.1905 

1.192B 

1.1950 

1.1973 

1,1996 

1,2019 

1.2041 

1.2064 

1,2087 

1,2110 

1,2133 

1,2156 

1,2179 

ar 

2013 

2013 

E013 

E013 

2013 

2013 

2013 

2013 

2013 

2013 

2013 

2013 

2014 

2014 

2014 

2014 

2014 

2014 

2014 

2014 

2014 

2014 

2014 

2014 

2015 

2015 

2015 

2015 

2015 

2015 

2015 

2015 

20)5 

'2015 

2015 

2015 

2016 

2016 

2016 

.2016 

2016 

2016 

2016 

2016 

2016 

2016 

2016 

2016 

2017 

2017 

2017 

2017 

2017 

2017 

2017 

2017 

2017 

2017 

2017 

2017 

2018 

2018 

2018 

2018 

2018 

2016 

2018 

2018 

2016 

2018 

2018 

2018 

2019 

2019 

2019 

2019 

2019 

2019 

OCCBP0-S-055_Sgppleraental3O13iil_LTF„FT_aase^Nomlnsl_!0:3_10_2l 



• fjiii-ig 

'Kiigi'19 

•;DaM9 

bsc-is 

Jan-20 

Fet)-20 

Ma>20 

Apr-20 

May-20 

Jun-20 
Jul-20 

Aug-ao 
Sep-20 

Dcl-20 

Nov-20 

Dec-20 

";;."-2tE:s4T: 
^r:.21559^y-

• '•i^fis^x: 
;;-;;21S^45; 
,":„' •:2i'534.''.{. 

X;X^5.Six! 
231,74 

231,74 

231,74 

231.74 

E31,74 
231,74 

231,74 

231.74 

231,74 

231,74 

231,74 

231,74 

:;i57.40 

f.s7:^p 
•"'57:40 

•f'S7;40 
'•;S7;40 

;.15J# 
65,93 

65,93 

65,93 

65.93 

6S.93 

65.93 

65.93 

65,93 

65,93 

65,93 

• 65,93 

65.93 

; 48.00 

4'9,'5C 

49,50 

49.50 

49.50 

49,50 

49,50 

49,50 

49.50 

49,50 

49,50 

49,50 

49.50 

iijsm 
•̂ i-iiitfii 

%k̂  
•.i.30% 
iiaoM 
-i3G% 
2.30% 
2.30% 
2,30% 
2,30K 
2.30% 
2,30% 
2,30% 
2,30% 
2.30% 
2.30% 
2,30% 
2,30% 

0.00 
0,00 
0,00 
0,00 
0,00 
0,00 
0,00 

ooo 
0,00 
0,00 
0,00 
0,00 

ooo 
0,00 
0,00 
0,00 
0,00 

ooo 

1,BD00 

1.0000 

1,0000 

1,0000 
1,0000 

1,0000 

1.0000 

1,0000 

1,0000 

1,0000 

1,0000 

1,0000 

1.0000 

1,0000 

1,0000 

1,0000 

1.0000 

1.0000 

1.2202 

1.2225 
1,2246 

1,2272 

1,2295 

1.2318 

1.2342 

1,2365 

1,2369 
1,2412 

1.2436 

1.2459 

1,2483 

1,2506 

1,2530 

1,2554 

1.2578 

1,2602 

2019 

2013 

2019 

2019 
2019 

2019 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 
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Month 
?Jg^~1i3 

\feb-1^ 
liar-1'3 
;:-|s*pi>lJ 
-JySa^Trfs 

•iiJun^is 

?^P^ 
•"Allĝ is 
ISep-l'S 
PG'C^S 
•^ovs l^ 
;"di0S^3 
Jan-T4 
Feb-14 
MaM4 
ApM4 
May-14 
Jun-14 
Jul-14 

Aug-14 
Sep-14 
Oct-14 
Nov-14 
Dec-14 

I.j£in"t1$ 
>B^b;H5 
rMlr t̂s 
îCApi&lS 

^00^ 
^^JiiritS 
^!.^Sil 
;'Augfi5 
l.Sl|£lB 

S$Sl5 
!l3ffi!l 

Jan-16 
Feb-16 
Mar-16 
Apr-16 
May-16 
Jun-16 
Jul-16 

Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dec-16 
Jan-17 
Feb-17 
MaM7 
Apr-17 
May-17 
Jun-17 

. Jui-17 
Aiig-17 
Sep-17 
Ocl-17 

Nights 

%::yr--x:::m^i''^^mV0: 
^p'mxix.mm :̂̂ M 
mym:-m:^mm 
€.-^xx.&.^. ^ x : ^ r : ^ m M X ^ ^ 
\x'-rxx'-^:.x.r:^U\'mm-(^-'--
•'•'"•• Z X - ~ • • -> •< : • ^ • ; - - . - : - : , - . :- ' , " . • . = ; > ' • • • • • " : - • 

tXX'.-^XX^XXX^^^'K'li^MxXy:x 

mi:?-:smsmmmA 
m5̂ c:x--r~iM:̂ 2̂Qm^̂ î •'>--:-tv;vM;wr--::-.->^->.iici'oî f^^^----' 
-^%i.:::i^;*::;:-^:i:":;.:a;.:-''^i9,4i.;,4--..i; ^XX.:^ -.^-X-^-i:. aX^~:-\-p.xppî x..:- X 

^ m ' : H M x : ; : ^ ^ < c 2 0 m . r M 
i..-:-..y.e.H:̂ i...iX-:: :̂,.-.:.J~,̂ '-yH.:;.X'.:::, 

24,48 
24.23 
22.98 
20,64 
18,76 
19.80 
19.57 
20,13 
18.79 
19.00 
22.55 
22,76 

mm.w:tmMm f . : ^ - .. '-^ • • . ' • ."• . ' - ^ i ' . • } ' J^Jm i - i J " ' O - : .• 

^SxWM ̂ -^M^-WMx 
^ ' j i iK^^ : - i : li^'&yx^ l?,^S^^S^ ••?::; 

m^^xM^m^xm^imm t^i^:.^^E::x:?-m-'mm2:;m^ 

X^v.-iwX'i'x^ X''^^X'X:-^^Slkiiv'X. 
i X f X •"••' ••• ::•:•••--•::• : ' ' : - - ' : . v j ( : : ^ - r t a . . i , / ..Ji-

\ji^^:0'i^^;0i ^/;;^:2ii;56;:^i% 

Cv^^;-^-£:;?fli;vl]i*^^^:siiS; 
34.41 
32,12 
30.51 
27.39 
24.33 
28,75 
29.40 
30,73 • 
24.64 
26,54 
29.39 
32 60 
38.79 
36.02' ' 
34.51 ' 

^30.23 , 
26.58 
3 a i 2 ' 
33.07 -
33.89 I 
27.21 , 
30.06 

PJM-AEP GEN HUB -Nominal $'s 
Weekend Weekend Peak PROMOD Weeknight PROMOD Weekend 

•y ̂ V;L J v ? ' ^ 2 5 : 3 o | M ? f ; ^ 

^••§W:A^'^^M^ii&mi^^iM^^^X^ 
:^-;'v^';:";^v^i^^#SSs 

' ^ ' : ^0 t i ] ^^yx^^^XsmiQi^ 
• y x i x ' r 0 ; : ^ ^ M ^ ^ ^ Q I § ^ M m ^ 

MS^^'^iy^^2Bi00^'^-^!?$mM^S^>^ 
ul::v;lS^ixl^i^^^;i•;•^;.:gK;|s.:;5l^ 
•^•xi'':mM}i'^mBmf^ 
•̂ •j:mî '̂ -2AM?&'3^^xM:̂ ^^0^>WM 
^^^•^^iWBX^i^^^M-^'^^^^M&S^^^^ 

29.01 31.55 24.76 28.30 
29.66 32.44 24.06 29.03 
25.79 27.81 23.76 25.39 
26.34 29.45 20.50 25.76 
24.79 28.17 19.11 23.98 
27,58 31,59 19.61 26.58 
27.38 32.30 20.24 26.39 
27.20 31.67 20.99 26.44 
26.24 30.47 18.93 25,20 
24,89 28.69 19.51 24,15 
27.73 30.77 23.14 27.11 
27.74 30,62 22.96 27,01 

''•̂ ;̂̂ :.fMS|̂ ;i-'̂ l̂llO:(̂ îlS*?fe::S© 
:&̂ Sik-4;1̂ ?y ̂ i M|^;^-|||?^v;^ 
•yip^:::t^j^if9:^f^g^|;|p^:^fi^^^ 
S;vl;3::is§^},2^!95^iXi;ri|5fii^illS6®f,:i^ 
•%^^|l i-W2^#|i^r^^S#|ife^l3J^^ 
•S:|^M|t:;[:c3^.62^?t^'^^i^^ 
' ^ 'B l :px$-^ 'M^pMm^^^x§^^ 
^:$i^:x0^xM^!^fmWl0^S^^ 

'40!ix:i'^^^^^fx^%04Mm^m^^^ 
:S!-ii^|i*Wri3:i3t^^^?:^:;s|?|f^ 
" " " " " " " • - - — • — - ' • - ^ - " " • > • • • ' • • . • . . • - • " - - - - . < . . . - - . - = » - . . ^ ^ ^ ^ . . . , . - . . . . . . . . . . . . 

39.13 44.36 33,87 37,94 
36.81 41.32 31.61 35.94 
33.59 37.76 28.33 32.86 
32.05 37.00 25.75 30.74 
37.94 43.28 29,05 36.86 
41.50 48,41 30.22 40,09 
38.64 44.50 32,15 37.49 
33.21 • 38,38 25.31 32,00 
33.9'1 39.12 28.29 32.96 
37,38 42.81 30.77 36,17 
40 75 45.89 33.40 39.80 
45 90 50.48 ' 40.38 - 44.55 
42.66 • • 47.76 " 37.78 41,73 

-40.98 . 45:57 ' ' 35.55- ' ' 40.08 
37.26 42.01 " 31.69 " 38.48 
34.45 , ' ' 40.06 28.29. , ,• . 32.99 

• 40,40 ' ' , 45.70 • ' 32.82 ' 39.36 
43.22 - 49,55' _ 34.68 , ' 41.60 

- 41.67 ' • ' 47'.53 - ' 35-48 - - 40.61 
- 36.40 - ' ' 42.16 • 28.30 ' . 35.23 

37.26" ' 42.70 " '• '̂ " • ' 31.96 ' •'•36.19 

0CC,fiP0-S^)5 S.Suppie menial M13H l_LTF_FT^Ba se_N om InsLJDl 3_10_21 



Jan-is 
Feb-18 
Mar-18 
Apr-18 
May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-18 
Dec-18 

i;-FeB:>=1.9 
• .Mar49 

8::il}#9 

^Sieplr̂ S 
|Pc%19 

|5|cgf9 
•'•jan-2d 
Feb-20 
M6r-20 
Apr-20 
May-20 
Jun-20 
Jul-20 

•Aug-20 
Sep-20 
Oct-20 
Nov-20 
Dec-20 

I^Sii§£:S 
"39!io""" 
39.23 
36,32 
31.11 
29.04 
30,45 
34,01 
35.08 
29.80 
30.42 
33.97 
36.43 

;̂ |̂ f59.83̂ r/:••Bi;̂ :f̂  
J^;:39.7g;.u;;^^.;-;; 
' • . '^LA'.j .v. '^o . - , \ ; \ y. ^ . , , - . . . ^ . , 1 

xx^.44y:^x:^^x:ik: 
: - - ^^ .^^ ' - \ : :X^-^X: 'X^-
i?X^!^-'--\XX'-XX x:--X' 

'̂ Xx^4 '̂E''x^f î \̂ :X-X 
W:W^P'^M-:^M 

' • . . . • ^ . X X - - ' . " X :~ , - f - - - 'w . . 

xix^^Q:yx-<}-x:yy^^ 
41.66 
40.62 
38.24 
33.89 
31.38 
35.40 
35,63 
36,01 
31.79 
33.06 
36.18 
40,32 

Tx5x:0^% 
45,62 
44.65 
42.33 
37,45 
36,75 
39.24 
42.98 
43.74 
39,17 
38.06 
40.99 
44.55 

m:.'^':;^'^k^ 
'•'̂ A^̂ 'MSMî -
'^'i-:j^jii^Mfx 
-::-;•--̂ x^M îX 
'••'y'x^MiB^-

M'^d^M^k 
x^:^^:^M^:^:?} 
\--:^U|4|;g^f-;> 

:;^'Sii|M^I 
• • x i " : ^ m s ^ ; ^ ^ 

•'•••4759 
46.49 
44.21 
39.76 
39.52 
44.41 
45.07 
45.48 
40.48 
40.64 
43.09 
47.69 

pf;j,;4£^e9j™^;^:go^ 
"mmm^mmmx 

49,89 
49,03 
46.71 
42,26 
42,04 
44,57 
49,60 
49.50 
44.99 
43.54 
46.18 
49,81 

fm-;mmmmm: isfmmmmt:tm̂ ^ 
• ^ ^ " • ^ - ' r - : ^ ' ^ : 2 S ' - • • •- '"^"'^ • •' 

-•• .vi, ,"';."-';-,447'.0'^:!;'-j/ii'.^'ii; .-.'•/• '•.,v,; 

mmmm^mmB 

-.y '^- ' \ \ ' - ' . - , 'y. '--.'. • : • ! • . • ' • • • ' - - • • - " : ' - ' ,; " ; . ' . ' , i ^ " . ' '.: 

x>rf~,:f.-^22:^^dxxii^^hm^x 

•mMxmmmm^m. 'mMMm̂ mmsk 
51,87 
50.97 
48.62 
44.50 
44.90 
49.47 
51.80 
51.38 
46.27 
46.15 
48.19 
52.45 

^:.^xM^^ytPx^:sr^f3^^ 
txMAM^^Ms^^::-A^::'^X'^'x^ 

40,35 4431 
40.92 43.86 
37.50 41.64 
33.06 36.43 
30.38 35.56 
31.33 38.11 
36.55 41,46 
35.78 42.78 
31.21 38.07 
31.82 36.84 
35.36 40.02 
38,09 43,36 

Wî M^&^y -̂̂ î̂ ^M^^^MiciM^ 
'•i^^^x^ ^^xxx}<!^i' ^'J:^'•''l^'^'^j-ilp^M^ 
'*;-• t i S ^ ' S ' - ' " '̂ '•S'VXX x̂;x::%>î ^̂  
'''^^'••i§^!^:'0iyfS^^ :3^2^ 
lx^xl^^^?{^ixM0ji^ 
•̂f̂ î ^̂ ^̂ -̂'XhPx̂ i- '¥-x^x}xx^^M. iii«spi» 
lii§ii4S.iS||g| 
\ i ^ ^ ^ % f S : !Wi.. î ^̂ i'?;î '̂ii'̂ i'/'v "̂fig 
. i - . . : ,v" .- ; . " • j - j ^ , : ; ^ - . ' . ' . ; ; . ^ 'M. -" .^ . .X- -=- / ' rX( : '••.•;••:.••"•••»• 

ftr^.f38i89^i^K;-'' tv-'rx:':x^44i23 
......„.>.™.g , „..,.-,.„...̂ ,....„̂  

42.19 45.82 
39.90 43.22 
35,51 38.91 
32.77 38.59 
35.99 42.88 
3731 43.67 
37,70 44.07 
33,19 39.16 
34,47 39.80 
36,31 41.89 
41.08 46.74 
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Month 
.'ilail^iS 
':F^tK!3 
i/ivk-13 
•:.j!#1'3 

•-§^M^ 
t%ilr\^3 
•C j i^ tS 
liMfi^s 
i-SWp-ts 
i ; iGc^1% 

'M:Ms 
'̂it.̂ cii'3 

"'•jan-i4 
Feb-14 
Mar-14 
Apr-14 
May-14 
Jun-14 
Jui-14 

Aug-14 
Sep-14 
Oct-14 
Nov-14 
Dec-14 

Ji-Sarî lS 
!1=^b|tg 
I S M B 

•six''-ii::-x. 
y:mn^i5 

^ W s 
^e0h 

J an-16 
Feb-16 
Mar-16 
Apr-16 
May-1'6 
Jun-16 
Jul-16 

Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dec-16 
Jan-17 
feb-17 
MaM7 
Apr-17 
May-17 
Jun-17 
Jul-17 

Aug-17 
Sep~17 
O c M 7 

SPP -Nominal $'s 
Nights Weekend Weekend Peak PROMOD Weeknight PROMOD Weekend 

ilc-^rig|;^;-';::i9M;|:;;?.;£5i;p^vP^ 
:xmm^^±^^m^m^m'mmmm^<m^^ 
%:myM̂ :mmv:.̂ r%'M̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^ Pm&mm^m:^Sxmm'^bm^^^ 
xl-^-:y^---.{:-Xy-:yk.^^^'^^^^^^^ 

iX&'M&^§i-MWMm^iS 
Ii^»:*-#i75a;flg^^^^ 
z:-xxay^x:-x.y^:^':-^^-0^y^^ym^^^^^^^^ 

'̂̂ ^^m;'»So:i3;? l̂:Htet§^^ wmm¥tm.mmMmm^mMmmmm¥^wmMMmmMmm^^ 
22.75 31.00 35.18 22.77 29,78 

22,69 32.14 36.76 22.63 30.76 
20.01 24.49 26.91 20,25 23.87 
19.88 25,92 29,15 20.02 ' 25,09 
19.39 27.25 31.56 19.78 26,19 

23.38 31.90 37.24 25.13 30.34 
24,99 35,55 40.98 25.32 33.90 
27,93 38.66 44,71 28.57 37,41 
21,02 30.66 36.15 21,08 29.40 
18,81 28.21 33.18 18.89 26.90 

. 21.63 30.49 34,61 21.50 29,33 
22.88 33.68 39.05 22.99 31.81 

•̂'"̂ V^>;-;V?=^=;-̂ i"̂ -!̂ --̂ 27?! 2^ ••:• î -̂̂ ^ ̂  
•!^X'-y''~fx^^rh^.t'r^r^^^'X:..y:^^-yX:i:-xCi.^;?xiX'M 

j;.5^;:^^Af|^::^^>:--::^Sp:^ ^O'^iJ--v^ 

iiiiiil8^«BK4i*^ 
miK3ttS^sgffiiP.i:^||gfcg^^^^ 
v:; i i i»frf i^[ta;t^:di;ft i iS^^^ 
X ' ^ m ' ^ : S ^ x ^ y : i f i 2 ^ ^ \ ;:i^--^i:f :;>vi>.:^,;,ui: - S ^ ^ vl;4^S^?>:v;!'V:'t^i3^=44W^S^-fe'-. '&A^ "^x^i^-i:^!^ ^^i:'s;:^^:S^-JK;. :xxr4^::^2SMi 

^G^:^X^'^W^:^^'ip'^2e^M:ix^'^~x::i'^^ 
32,13 41.59 47.14 33.20 4037 
30.17 41.86 48.74 31,35 39.84 
26.51 35.32 40.62 27.35 34.00 
26,38 35.90 41.14 26.96 34.57 
24.47 35.04 40,76 25,14 33.34 
31.25 41.53 47.49 32.49 39,73 
34.28 49.21 57,08 33,94 47.76 
35.62 50.78 59.87 36.31 48.68 
24,99 36.06 42,33 25,75 34.33 
23.99 36.33 42.71 24.38 34.59 
26,96 38.74 45.03 27,40 37.00 
30.72 42 67 49.19 31.09 4115 
34.92 44,22 49.23 ' 36.09 42.39 
32.92 ' 44.01 60.50 33.77 - 4247 
28,76 , 37.73 42.91 29..22 ' 36.47 
27.10 , 36.67 , 42.21 28.25 • 35.45 
26.23 ^ . 36.34 -• 42.29 " 27.46' 34.39 
33.44 ' „ ' 45.11 51^0 ' 34.10 . 43.43 
37.36 52.86 61.30 37.96 50.66 
39.60 * 57.17 , '65.17 , " ^ 38.89 ' ' - ' 54 .̂69 
26.38 ' ' 38.t5 ' .44,79 ' • 27.13 36.58 

~ 26.47 , ' • 37.33 " - 43.37 27.20 ' 3S.65 

OCCRPD-5-O55_Supplpniental2013HJ_LTF_FT_Bs5e_Nomlnal_2013_JO_JI 



• • m m ? 
•,De^17 
"Jan-Vs 
Feb-18 
Mar-18 
Apr-18 
May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-18 
Dec-18 

yiMr0^ 

1^0 :̂9 

% P M I 

:fiiec^9 
' Jan-20 
Feb-20 
Mar-20 
Apr-20 
May-20 
Jun-20 
Jul-20 

Aug-20 
Sep-20 
Oct-20 
Nov-20 
Dec-20 

:x:̂ ;> '̂m^ l̂x':T-'WS: 
ll}^Sx'M!^&-ixxM.{ 

3576 • 
36.21 
31.02 
27.91 
27,36 
32.08 
39.39 
41.26 
30,39 
27,10 
30.49 
34.35 

^f^/i;3&i3'f.^r;:;.t:^;^:-?;-^-

;:iC;;32-l^^^':;v;v5''^n-^-^ 

S'̂ 2sm'x̂ ^̂ x̂\M<f-iS 

"39.3^"" 

37,92 
33,01 
30.74 
29.60 
37.48 
44.29 
45,41 
32,69 
29,81 
33,56 
37.52 

;i;;42:y^S:^:|3 
^M^M:-'Mxi 
15,06"" 
45.22 
40.90 
37,85 
37.94 
42.57 
54.27 
52.57 
43,00 
39.25 
42.18 • 

46.15 

•̂:s2^26|? -̂:';iiS:'̂  
' : ; i | ^ : ^ > # i ^ " 

^^M':^A^x^: 

47.08 
42.99 
40.26 
40.86 
53.82 
62.33 
65.31 
43.50 
42.32 
44.63 
49.28 

v;^^Slt6^?;;;;;T:i;^:^;;i;C?i;;-

3 e M 
37,11 
31.55 
28.96 
28.27 
34.04 
40.79 
39.89 
32.01 
27.80 
30.86 
35.07 

y{09MMMxiX0 

r}Mt^^0'M^^Mxm:W^0Wzs($^ 

• - — — - " " - • — • • — -

52,32 38,63 
48,87 34,14 
46,05 31,77 
47,13 30.39 
62.19 38.86 
71,44 44.85 
75.75 46.82 
50.96 34.27 
49.24 30.23 
50.62 34.40 
55.63 37.87 

"IxiWBMXs 

"'50^04 
50,39 
46.59 
43,62 
44,05 
49.13 
62.58 
71,50 
50,01 
45.97 
48.48 
52.44 

'Wxi^fM^QMxi 

43,80 
39.69 
36.28 
36.28 
40.85 
51.77 
59.29 
41,18 
37.16 
40.45 
44.42 

•r f i | i :g:^ 

:iiie;-37;23 

^v ;̂;i45;d2 
48;62 
45.91 
41.39 
38.83 
39.45 
50.41 
59.30 
62.21 
42.11 
40.77 
42.80 
47.63 
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Month 
^'jari-IS 

::ri^f3 
;^l\^ar33 

'im^^ 
iJyp-13 
;^tJur^13 

• M 0 ^ 
.:Ai^r^3 
i ^ e j ^ ^ 

•|Hpv3"3 

^[iitlp 
Jan-14 
Feb-14 
Mar:14 
Apr-14 
May-14 
Jun-14 
Jul-14 

Aug-14 
Sep-14 
Oct-14 
Nov-14 
Dec-14 
Jan-15 

' Feb-15 
Mar-15 
ApM5 

May-15 
Jun-15 
,JuI-15 
Aug-15 
Sep-15 
Oct-15 
Nov-l5 
Dec-15 
" Jan-16 
Feb-16 
Mar-16 
Apr-16 
May-16 
Jun-16 
Jul-16 

Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dec-16 
Jstfi-17 
eeb-17 
Mar-17 
Apr-17 

May-17 
Jun-17 
JuM7 

Aug-17 
Sep-17 
Oct-17 

Nights 

'^'^]^p^:miW.MMm: 
^̂ )x ];̂ ife--.-iî >y;̂ iSoK' 
Z^X^yp^iy:?^^^ 
-'' '-•'"!/ \ - . ' . i - ^ /v^ ; • " ' ^ ^ ' - ^ ^ ^ " ' - ' ^ ^ i ^ = ' * j ' " v •' 

ml:-WS§^M tK:m-!P'm^W^2^M^^ 
wmm0^m^i 
mm:&^ymma 
m'̂ 'm::m:$^^^ iVx-XX-X"Xi,X-^X-:v^^'::i.l.X, 

wm0mm::̂ m-̂ ' 
mMmimmM& 37.11 

36.91 
33,52 
32.70 
33.17 
34.28 
35.83 
35.40 
35.61 
34.99 
32.47 
35.12 
41.33 
41.17 

• 37.87 
seise 
37.14 
38.00 
3922 
39.00 
38.59 

' 37 73 
37.04 
39.71 
4"4.72 
44.21 
41.65 
40,40 
41.03 
41,10 
42.12 
41,92 
41.48 
41,00 
41.63 
43 61 
46 33 
^ . 7 5 
43.27 
41.88-
41.90 
42 62 
43.75 
43.57 

• 42.98 
42,50 

ERCOT North -Nominal S's 
Weekend Weekend Peak PROMOD Weeknight PROMOD Weekend 

lJx&^P^xMry2^^x9WMW^MB-'^ 
y-î '̂ PiyiMf̂ sf̂ MmP^S^B 
ii^%M-'^'^'^:^^:5M^Mx^'^^^^ 
;:^:.i^aC^r^i::S^8^•irtMij:M*f:,^^ 
'y } - .x - ' -^y^r r^^§^^$M/^S^^ 
^yx \ - y '~ :S / ' - - : 4^^^M '^^^ 
fiN'?^::©^-iil:^|^^i^Vi-^&f^iS 
^r'x^j:^xW::WMi0^'^(:A^^ 

m;^J^-^^xk^-MBi^i4^}imxi^ 
;̂ ::̂ ;̂̂ '#fef-S^R'|v'|Hl̂ ^ 
^ : x ' d § x C t k S ^ ^ x ^ ^ ^ ' ^ € r r M ^ 
•a\r:-lc:Si?;r'T,:l3iM?fS^ 

""" "•••3833"'"'" "" '--gQ^-^ ggg-Q- -"'38.16 
37.81 38.22 36.73 37.76 
35.41 3864 34.06 35.07 
34.72 35,72 32.82 34.36 
34,43 35.32 33.54 34.20 
35.69 36,35 34.24 35,47 
38.37 39.62 35.83 38.00 
37,72 38.86 35,36 37.44 
38.02 39.23 35.59 37.64 
35.98 36.52 35,05 35.81 
35.22 37,23 33.53 34.77 
37.95 38.48 34 38 37 46 
42.28 42.51 41.06 . 42^16 
41.75' 41^1 40.98 " 41.89 
39-26 . • ' • 40.29 38.27 - '39,03 
38.39 - 39.10 36.50 " 38.17 
38.16 38.83 " ' 37.38 • 38.01 
39.86 40,61 • 37.85 39.55 

' - 42.86' - ^44.66 39.20 42.31 
42.02 43.55" 39.02 ~ 41.61 

' 41.18 42.48- ' 38,56 ' 40.83 
38.87 ' 3 9 56 ' . 37.85 38.71 
38.86 40.56 38.25 38.47 
41.68 42.11 39.13 •• 41,47 
45.18 45.43 44.72 " 45.13 
44.50 44.62 44.15 44.47 
42.57 43.16 41.76 42.44 
41.58 42,12 40.35 41.41 
41,85 42.33 41,16 41.70 
43.57 44.74 41.01 43.23 
46.51 48.74 42,13 45,98 
47.26 49,87 41.88 46.37 
45,07 46.85 41,42 44,56 
41.91 42,42 41.12 41.76 
42,61 43,60 42,00 42.51 
44 82 4519 43 39 44 65 
46.95 4722 ^ 46.32 ^ 48.85, 
46,01 " 46.14 45.71 ' 46,00 

: 44,12 , 44.S9' 4333 ' 43,98 
42.81 43.30 41.94 ' ' ' 42.88 
42.79 - ~ 43.30 41.99 ' 42.62 
44.98 ' , 4p.15 42.60 ~ , 44.63 

; 48.7.4 • 51,26 - 43.81 -- 48.04 
, 49.53 52.48' - - 43.53 •. ' . 48.-^ 

46^9 • • ' 4841 ^ " 42,93 -, 46,14 
' 43 30 ' ' 43.75 " - ' 42.58 ' • ' 43.16 

OCCRPD-5-35S_Supplcnientsl2013Hl_LTF_FT_ajse_N0ininsl_a)!3„10_Il 



iWIIT 
•IfecQi? 
Jan-18 
Feb-18 
Mar-18 
Apr-18 
May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-18 
Dec-18 

i'F^Ss 
iMifiiS 

•Ma^-iiQ 
fduriyi 
):fiflj9 
^ ^ ^ 
•Sept 91 
•€ia^l9f 

Jan-2b 
Feb-20 
Mar-20 
Apr-20 
May-20 
Jun-20 
Jul-20 

Aug-20 
Sep-20 
'Oct-20 
Nov-20 
Dec-20 

:r;:;:>i;%;.¥3.55î :î :--:.̂ /:'̂ '̂ :' 

47.55 
46.48 
44,25 
42,66 
42.67 
43.25 
44.57 
44.49 
44.00 
43,35 
44.35 
45.75 

v&:i|7;6pv^:;:',;-^;; 
ii:;X;;- :̂'v47:IOGry'?f^^ î:̂  
•".!::l::;:f:4^8i'''':-;-i;f 

iiv::i^vi'::7.45i55:i|;;l^: '̂i;:^i 
•.:C:i-̂ :i3>44:̂ 8-̂ v .̂'Si:i;̂ ^ 

xVi;jixx:M^Mp^i& 
}xi-f^^ri^WMMMx^^-

49i29"""' 
48.73 
46.49 
45.06 
44.98 
45.61 
46.88 
46.56 
46.07 
45.58 
46.63 
48.00 

y4^^[pxi 
^^M^S•?{ 
"4a64 

47.03 
44,94 
43.55 
43.46 
45.34 
49.72 
49.45 
48.22 
44.17 
45.23 
47.06 

•^;^7^P3-if:i-
'X^Mx'-x 
r:^§t0: 
"J:;M^M..^: 
;̂ ^4;dip'i-i 
;̂i5;1^^3C 

e^pli^?§ 
i^ :^M 
^ ^ x ^ ^ ^ ^ 

l^^iix:^^ 
}M^X^i\ 
1^48:jii^^>-
•49.68"""" • 
49.10 
47.14 
45.92 
45.79 
47.78 
52.50 
51,16 
49,60 
46.40 
47,54 
49.34 

î;̂ v;S-i;t":r̂ 5.̂ K -̂-?v̂ ;̂̂ r-̂ -;̂ ^ msMtmmi::sm:^^-:mamimB!y. 
48,24 47,54 
47,23 46,36 
45.31 44.31 
44.00 42.66 
43,95 42.76 
46,37 43,23 
52,27 44,57 
51,96 44.50 
50.34 43,99 
44.64 43.40 
45.77 44.44 
47,52 45.57 

•y::-:Ax.xxrX:'X^ym4Q:X:'x..->-x xx;; x., î :V;-ii7».cQ^ '̂-''̂ ' •̂ '̂ •̂•-' '•-''-' •• 
:-xi^x^^^^-xm-^^fk^m.^^'^x'Vxx^<x:..-x^^ 

.ts ̂ ---̂ SiS-̂ -̂i::' ;^S9:^^^;ii:il'•^^^^ 

•^,xx^xi.}:•^j^4Mi^;XrUi:•^^^^^^ 
::i't|3-f?(̂ i£i;̂ î {^ l̂̂ ^* -̂̂ ^>'-̂ :̂ii-ti '^'•'Mv\ i^43^1-^- Mii \ rxi ix . 

;'ii'Q i;r|̂ î:f<^Hif^ 
$'y'f.^X}ix'Sx:x^^^^^ ii:^#:'iM:£ ̂ i;!^^7^;!v^^;^^^ 
'fX^}y:-'yx'A-yxf7:M}î '̂- '̂;'̂ iy:-'̂ - M:<x-'^:}i^\^:i:-}^x-^^'<y^'t 

49.87 49.26 
49.30 48.66 
47.53 46.59 
46.34 45.08 
46.27 45,09 
48.80 45.57 
55.27 46.87 
53.47 46.58 
51.37 46.04 
46.84 45.62 
4 8 0 6 46.70 
49,77 47.82 

y'^r M a t 
"••^'ifi^&t 

'•"47'",94 
46.98 
44.83 
43.41 
43.33 
45.06 
4 8 9 3 
48.72 
47.74 
44.03 
45.09 
46.86 

'i|;:'iii;E7;95 

t^xmx^M 
;.&-CM-f 
'̂ :s>--^44i02^ 
;::iMiMS89 
i*^lK45i50 
.;;r?i^;^^9 
^f:ii;Ji'̂ iS 
^msMii^ 
S g ^ l s 
'̂ :>i{MM 
"w0im2B 
• ' • ' • • • • • • 4 9 i 6 3 

49.10 
47.02 
45.78 
45.68 
47.41 
51.65 
50,53 
49,12 
46,29 
47.40 
49.14 

OCCBPD-5<e5_Siipplemental20i3Hl_LTF_FT_esje_Nomlnsl_J013_lo_:i 



Power Prices ($/M 

Month 
;\iMi># 
^^tl i3 
^:M^3 
7A|)i3 

•̂yOh-ii3 

•:pLli.3 

iSeS^ll 
Jan-14 
Feb-14 
Mar-14 
Apr-14 
May-14 
Jun-14 
Jul-14 

Aug-14 
Sep-U 
Oct-14 
Nov-14 
Dec-14 
Jan-15 
Feb-15 
Mar-15 
Apr-15 

May-15 
Jun-15 
Jui-15 

Aug-15 
Sep-15 
Oct-15 
Nov-15 
Dec-15 
J an-16 
Feb-16 
Mar-16 
Apr-16 
May-16 
Jun-t6 
Jul-16 

Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dec-16 
Jan-i7 
Feb-17 
Mar-17 
Apr-17 
May-17 
Jun-17 
jai-17 

Aug-17 
Sep-17 

|-Oct-17 

Nights 
T§4Mi; 
•4^4;4CB 
;i^i^o1o'' 
y:^M;x 
j i m ^ ^ 
•i^s2^-

xMM. 
•7mmx 

^);8|;92^ 
^Mî k 
f-30;4d^; 
' : X ^ ! ^ , 

37,23 
36.98 
33.91 
33.06 
33,56 
34.54 
36.02 
35.75 
35.57 
35.37 
32.66 
35 47 

'41.41 
41,04 
3800 
37.13 
37.76 
3805 
39,18 
39.04 
38.64 
37.84 
37.00 
39 82 
45.39 
44.77 
42.51 
41.18 
41,60 
41.95 
42,78 
42.72 
41,96 
41.59 
42,16 
44 46 
47.20 
46.10 
43,86 
42.55 
42.48 
43.32 
44.25 

• 44.30 
43.28 
4235 

ERCOT South -Nominal $"s 
Weekend Weekend Peak PROMOD 

mm^xMw^m'^mm-mm^:'mm-
nmm---0m3mmm^̂ ^M^̂ ^̂ ymm' MmMmms^mmi'm'kmmmm^z 
m:--4Mm̂ MK̂ t-S'̂ 'm̂ MM0̂ -̂̂ ^̂ ^̂ ^ 
n•:;]H': 'f '•fy•W!is^f^^M^^'^'xy•^^ 

•• X X:::-. i:^x,.y:, .XI; -a,^^^•;•":/.:• .r"̂ '̂ •x îX:̂ --xyî î °- '̂-^--'''y-- '̂ :x'̂ >-
m:mM:M :̂m .̂mmmmmmm^m^ 
m-m^m.̂ :̂ m^Mm^ ŝ̂ m^wmmMm^m î 
Pe^w^^^'^x^^mmmmmmmmm^^mm 
•:;::•S.:;•v;^^~-:^'^>:•^•••;VA>?^i-?;•^^;•i=:y^^'i: 

••V:vv.;^-•--A;^.;;•,^:v;™•:A^;v.-,;..v•;^.,^;-->;-;%,•^;;.. ;.̂ .H^ -X-:VrX^-

' X y . :.'-..'---'-^ XXX- ' : . . " - : ' X ^ ^ ' ^ ^ • • - y ' - •• -,.'-^'-'•;'-: '•• • ' " ' : : X X J " ' ^ . y ^ ^ . ^ ^ y •".••:"•. i ^ " ' ' . ' ' \ - ! mmmrnm-MMim^-mî ^mmmji 
3841 38.64 
37.67 37.92 
35,56 36,59 
34.81 35.67 
34.79 35.62 
36,12 36.86 
38.72 40.03 
37.99 39.11 
38.03 39,27 
36.37 36.87 
35.48 37.61 
38 42 38.90 
42.26. ' 42.42 
41.76 . 41.91 
39,20 40.06 " 
38.67 39.27 
38.68 ~ 39.28 
40.11- '41.01 

- 42.99 " 44.86 
42.13 - - 43.67 
4L25 - 42.57 
38.99 39.64 
39.04 40.97 • 
42.09 42.50" 
45.79 46.02 
45.03 45,14 
43.31 43.75 
42.10 42.55 
42.65 43.26 
44.40 45,59 
47,12 49.34 
48.00 50,53 
45,59 47.36 
42.62 43.17 
43.32 44.51 
45 84 46.20 
47.68 47.86 
46.41 46.55 
44.58, ' • 44.90 ' -
43.35 , 43.76 
43.55 . 44>15 ~ 
^ . 7 1 ' •46.89 

• ' • 49.12' • ~ 51.56 
^ ' ' -50.16 ' ' 52.95 . 

, " " 46.98 - ' . ' • ,48.83 ' 
' ,43.83- . • 44.36 

Weeknight PROMOD Weekend 

'F-MM^-:^-^.yMx: 
^>î '-'x'M4^ ¥̂ '̂ '.P̂ -i'- ̂ '̂̂ f 

;̂; •X^'Xf^:^'':^XThyx}X X 

y': W:i^"i^^:^>^i" - î '̂-:;̂ !̂ i 

vmmmKmL 
f̂  -i^iyM ̂ i:x0^^^;Jiy 

'•••^:'-:x\^i::^iXrgi^x:^XL:: 
:iXXx0^^j2^PX^;zxm^ 

36.93 
36.78 
34.35 
33,17 
33.91 
34.48 
36.02 
35.74 
35.56 
35.35 
33.83 
34 63 
41.15 
40.80 
38.36 

' '36.92, 
37.99 
37.95 " 
39.18 . . • 
39.05 . 
38.59 
37 95 
3827 

• 39.06' 
45.40 
44.75 
42,55 
41.16 
41.76 
41.90 
42.82 
42.64 
41.85 
41.66 
42,65 
44 14 
47.20 ' , 
46,04 
43.83 

. 42.56 
" 42.60 

43.27 
. 44.31 

44,19 , 
43.18" ' . ' 

' 42.92 " 

]:':}, :̂  îj'2B.0. 
' ' • i ¥ y ^ ^ wsm 
m ^ ^ : 2 B ^ 

n^^y'l^MM 

MS9m 
)v vii^^32'i^ 
:fi;'biA3?;f}Q 

}mmm 38.23 
37.63 
35,25 
34.49 
34.55 
35,89 
38.32 
37.72 
37.64 
36.23 
35.02 
37 92 

-'42.14 
' 41.67 
. 38,98 

3B.49 
38.53 
39,76 
42.40 
41.70 
40.92 

. 3 8 81 
38.60 
41.87 
45.75 
44.99 
43.19 
41,98 
42.46 
44,06 
46.59 
47,11 
45.09 
42.47 
43.19 
45 64 
47.58 

^ 46.40 
. • '44.46 

43.26 
43.33 
45.37 
48.43 
49.32 
46.53 
43.67 
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' Jan-18 
Feb-18 
Mar-18 
Apr-18 

May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-18 
Dec-18 

'i§M0p 
t;%î ;9 

"Jurifi^ 
yu i j i9 

' • § & § ^ 
'i;Clct^l9 
: iK l9 
'MM$ 
"jan-20 
Feb-20 
Mar-20 
Apr-20 
May-20 
Jun-20 
Jul-20 

Aug-26 
Sep-20 
Oct-20 
Nov-20 
Dec-20 

•'^^i^''i:;-^.i-iiil:i,-^0i:::-F;43',S5f 
y^ity^-?'-%xy^m-M 

""" ^ Y : 9 3 ••"•"" 

46,92 
44.64 
43,20 
43.05 
43.89 
44.86 
45.42 
44.48 
43.43 
44,39 
46.11 

x-:-xx:-'tiXxyxxx4Ti<m/:t-.: 

yM:W îxy-î ''M:iM/x 

•;;;^ip.S•:^;S5^>^?iii;45:9iiftt:;? 
'^^''x^^^r:01fi^:xx^4^ 

f& '̂̂ P B^0p-M4^-'fiy 

48.84 
47.05 
45.52 
45,21 
45,85 • 
47.19 
46.85 
46.09 
45.29 
4631 
47,98 

y:x:'^Bp¥^?fx-x-- ";• ''?•'• '̂ y-

48,63 
47.34 
45.28 
43.91 
44,04 
46.05 
50,03 
50.37 
48.73 
44.47 
45,51 
47.69 

. ' - • • ' • • - " i W i i " ^ ' ' ' " ~ ' " y - - • • ; • • ' • - • • - ' • ' - ' • • - •• 

H.. .#.i,9;t̂  m-̂ t̂ ^̂ ''-
:;̂ ,!mm^wm0. 
.MmMMm"̂ ^̂  
-x ' ^<^4!.2BirX'':̂ -̂--x^^x 

hSM^^&0SB •m§§mwi 
':̂ :̂i. ̂ MiMS 
X'.--y^:^^xyxxxx^' K̂ 'x 

ŷ̂ î ^̂ QxWP-̂ l̂ ixM: 
j^:l^M:^M'!ffi;^pt 
:̂'?i -^ iJ^S;- ; ; ";':;î ^̂ "̂î 'i:;ii 

49,83 
49.18 
47.68 
46.36 
46.18 
48.29 
52.89 
51.47 
49.77 
46.46 
47.64 
49,56 

7Wk :̂̂ Mm>E^^P^ îf̂ ^ -̂M^3 î 
::-yX ŷ0:?im-̂ -̂ ':€ii-i$K-P4B^ '̂%̂  
' 4i8'i8T'" 47i83 

47.55 46.85 
45.56 44.61 
44.27 43.22 
44.63 43.17 
47.10 43.84 
52.59 44.87 
52.89 45.43 
50.88 44.46 
45.04 43.47 
46.25 44.55 
48.20 45,80 

^mi^;^.48;33S^-i^::im?'':.^:v;^'i::,::iim 

-^^&^M0-x^x^^yii0:ixx;;^^^ 
'̂ .M^mMM^M MB :̂x:f̂ MBM^ 
W^M^^^'W'x^^^--P^'X^0MI 
'miiMs:M:M'9^'^}r:^«:xM':^^^ 
>'W&sit^AMXMM0^^^^'i 
':i:M$^Mt^^i::t£^M^-^^^s^ 
xxx̂ mf-imxy\̂ xf:̂ }̂ -̂ ^̂  
0B^MMxMf!M.xPi-m.'MM^i^i 
Xx^^iM'S^M '̂° ̂ ^^iii:^^"^'^-^ 
^x^:i^^:iyiS^y^igt0^j^^ 
'̂ $^MM^mMr̂ 'l̂ S-̂ m \̂M :̂̂ ^ :̂ 

"49;98" '" 49i46' ' 
49.36 48.81 
47.99 47.09 
46.77 45,52 
46.79 45,37 
49.44 45.80 
55.70 47.17 
53.77 46.87 
51.64 46.05 
47.08 45.34 
48.40 46.48 
50.00 47.71 

' - •48;"48 
47.32 
45.19 
43.80 
43.87 
45.76 
49.24 
49.64 
48.25 
44.31 
45.34 
47.46 

^^•mfx^ymi^. 
'xif':M-^ix^Mi^ 

yt:v-̂ y:y'x}̂ :fiBMQ 

:̂:f;i:;::;ii:in3i;iv45,80 

•""49;'74 
49.15 
47.56 
46.24 
46,05 
47,88 
52,02 
50.83 
49.29 
46.29 
47.41 
49.32 
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Month 
'IJan"î 13 
'̂Fel̂ fS 

i-i'Mr-:':i3 
7^1^53 

M^M 
^'iJii^-13 
î-Jqtlil 

^^531 
i'MeplĴ  
^^M-ll 
iBSis 
i i & i l i 3 
"Jan-U 
Feb-14 
Mar-14 
Apr-14 
May-14 
Jun-14 
Jul-14 

Aug-14 
Sep-14 
Oct-14 
Nov-14 
Dec-1 ^ 
Jan-15 
Feb-15 
Mar-15 
Apr-15 
May 15 
Jun-lb 
Ju-15 

Aug 15 
SeD 15 
O C ' - 1 D 

Nov-15 
Dec-15 
Jar ' 3 
Feb 16 
Mar-16 
Apr-16 
May-16 
Jun-16 
Jul-16 

Aug-16 
Sep-16 
Oet-16 
Nov-16 
Dec-16 
J O T - 1 7 

Feb-17 
Mar-17 
Apr-17 

May-17 
Jun-17 
Juf-17 

Aug-17 
Sep-17 
OcM7 

Power Prices {$/MWh) -Nominal $'s | 

Nights 

WboW'MWmU 
;x::̂ x̂,mixm':mm^̂ .' 
mmMmmm ĵy-
î ;-'-v.i:;;"";î .:-'-i"--K:-'-:2'̂ 24ii''-'̂ : 

pmm-w-f2mu 
mvm-mm^-'^ 
vmmmmppf^'^xr 
iSi;*^^S«SP^|i 
¥&y::ymBem^^^ 
•0u.mMi^^mm 
mmmimmm.x. 
mm^mMMm^i 36.22 

35.97 
32.82 
32.00 
32.50 
33.46 
34.91 
34.59 
34,52 
34.20 
31.71 
34.40 

^ • : 1 : ::::i^j''x0W^x^x 
'x^yi^^xx^iXy ij!iSii&;04S'iF I 

^'i^fx^§isW^mWfi^' 
?SlSrtill|6;4p| 
,̂  ;-•'•.--A-.tip.- -.:' ";.-••./''.^•..•?'.-'."(v;V?^!'--V'^."! ^^ 

PMiiiiSia^ ;":5 ;̂  •i.'syl'̂ î ̂ x^;xxf^^^I^^iF^. 

mMMmMsmm^ 43.92 
43,33 
41.03 
39.75 
40.12 
40.29 
41.21 
41.08 
40.45 
40.16 
40,82 
42.92 
4560 
44.63 
42.42 
41,08 
40.99 
41.75 
4288 
42.63 
41.82 
4147 

ERCOT West -Nominal S's 
Weekend Weekend Peak PROMOD Weeknight PROMOD Weekend 

•:;^:D:iV:r>i;j:ij'^';g4^p:^:\.v^ 
:.;;:;:-:5-^^::iI|23^g;!3V-4-
ip^'iS'fi:^i':.'tt^-^2|il5"-'i^^^ 
:x)::V-t:fX'X-Px^j$i^^^ 
;"i:-..ifi-:-;-:-':::"t:29"|)2^ 
^yP^JMh^^^'^m^m'^'^^^^^^ 
feiiift'fliii^i •!^8l2^;:r;^ii'^^ 
'x .p^:my:-k:^Mxi^^ ' 'J i^^^^ 

]M::iiEM-^^^<^^^^MM:imi^m0^^^^^ 
^•v|:ii;i;;:ij-^::;^^;3a^^ifc;i^^gy 

;x^p:^iyxM-Wm^l^^i:xM 
?::i.':;§;h;if-:i^i:S'^3:^?pK^^ 

37."32" " " 37.60'" '"" 35.98 ' """" " " s f f e 
36.74 37.04 35.78 36.69 
34.46 35,52 33,31 34,15 
33.74 34.62 32.12 33.42 
33.65 34.45 32.85 33.43 
34.95 35.67 33.43 34,73 
37.63 38.95 34.92 37.22 
37.00 38.19 34.56 36.70 
37.07 38.35 34.52 36.66 
35.14 35,62 34.21 35.00 
34,36 36.33 32.80 33.92 
37.11 37.55 33.62 36,65 

ii«9^ili-iSpri^:V£$iQ9iSSfiI:^"^^ 

''̂ ^S^t^ ĵii-^MmM '̂M" ' i v^,^-$i;^^^^oiliiî :iif}s 

?I?lli:'^:iSti^^M5l^iiiy^i?^:p^:M^^gi^ 

^!:#;<v:i;-:^^:^^if'5^^S;:illWil^p82^;i^ 

^•:^xMi-'^^:^^^^Mpm^^^'^^^^ 
i . ; ? B ^ ^ v i i l | | 3 l ^ f t i t t § v ^ - p . i S p 3 i 6 l i f e 
•^:r^;:'nif^i€a^i^-6ii^::5:;^^^ 

' • • " ' • • • • • " " • • • • ' I - ^ ' J Q . . . . . . . . . . . ^ ^ . ^ ^ . . . . . . .. . , - . ^ ^ . . . . . . ...: . . . . . . . ^ ^ . ^ ^ 

43.52 43.58 43.29 43.49 
41.72 42.12 41.09 41,62 
40.63 41,07 39,73 40.51 
40.87 41.32 40.25 40.73 
42.73 43.91 40,25 42,39 
45.72 48,01 41.22 45.17 
46.44 49.06 41.04 45,54 
44.11 45,92 40.36 43.60 
41.07 41.57 40.23 40,93 
41.64 42,59 41.25 41.55 
44.01 44.28 42 64 43 86 

. 46.00 46.16 45.60 45.92 
44.93 ' 45.03 44.64 44.92 
43.10 43 41 42.41 42.99 
41.84 42.24 ' 41.09 41.75 
41,82 ^ 42,29> , 41.10 ' 41.65 
44.17 ~ ' 4S36 4171 , 43.82 
47.82 \ , 50.40 42.Z4 47.10 
48.60 ' , 5i;54 - 42.58' - 47.76 
45.56 " 47.43 ' • ^ 1 7 4 ' - " 45,09 
42.32. , 42 .79 - ' ' 41.53 ' 42.18 
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;'f\iav-17 
•pieGfIt 

^Jan-T'8 
Feb-18 
Mar-18 
Apr-18 

May-18 
Jun-18 

Jul-18 

Aug-18 
Sep-18 

Oct-18 

Nov-18 
Dec-18 

^•'J.art^i9 
: $ e ^ 9 
• i l^ | r^9 

• • ^ i i ^ Q 
ii/la^l19 
^ ^ d f ^ l ^ 
i'rli^jr^g 

#g5ft 
:Sepjl9 
':<$M9 

'Ŝ ^ •:Dfe;C-̂ 19 
j 'an-2b 
Feb-20 
Mar-20 
Apr-20 

May-20 
Jun-20 
Jul-20 

Aug-20 
Sep-20 
Oct-20 
Nov-20 
Dec-20 

::x^;xxxy^x:vT-,W'^Q 

m:mmmm 46,52 
45,47 

43,23 

41,73 
41.62 
42.33 
43.41 

43.52 

42.85 

42.14 

43.13 
44.70 

:m 'ill ^i:^-m'^MM 
mmx-̂ m^ -̂m^ m-<^:^>'tr^ym^:7s 
mm'y:wmM 
Wm^'fM^-J^-i^ 

^^m:̂ M^m.̂ m 
mmmmxm^. ^•;rv;;ri1'-.;.-l?-:.:.:^?:ir'43;^ 
^:i;'ix~:^;'t^yj:^u:42:5j: 
{ 0 f iyyX;-;0.X'^f^;^ 

m^vAm^M^. 48,04 
47.48 
45.56 
44.01 
43.80 
44,37 
45.64 
45,31 
44,71 
44,14 
45.18 
46.64 

•^•43.^Si/:ij:'v^ 

47.02 

45.89 
43.83 
42.48 

42.38 
44.50 
48.68 

48.70 

47.18 

43,05 

44.02 

46,00 

^•l6:78'Ui;^ 

'MM'-:X:^-
^44^o-^i.:;;e 
.42:95fef4 

;4S:iSS^^:f--i 

:;44:7b^iiii^i.i: 
^il9:8^|^:if^'': 

"48~4l" 
47.83 
46.08 
44.77 
44.59 
46,74 
51,41 
50,14 
48,42 
45.14 
46.22 
48.02 

r̂ 44:T2iî :iii-i" 

47.15 
46.06 
44.10 
42.85 
42,85 
45.57 
51.28 
51,31 
49.35 
43.55 
44.58 
46.41 

i:4^;9^ :.ix 
: 46:33 :.i^^^^ 
:'40^x:x:< 

iî SM :̂"-;̂ :̂  

-'̂ ifM'-xx^ 

.̂4e;61;;;:i:̂ ,̂ 

^sise"'"" 
47,99 
46,33 
45.14 
45.08 
47.86 
54.26 
52.57 
50,29 
45.68 
46,81 
48.45 

"•:^^m:S}xx 

'^^M^!iP;x 
46,47 
45,39 
43,23 
41.73 
41.73 
42,29 
43,41 
43,53 
42,80 
42,18 
43,25 
44,45 

'•4QMyM' 

i{4i7 :̂::':̂ ::i 

^M^ î-xJlx. 

y4^Myxx^-

:^^68Pg 
'MMx'xx-
':mM^:y 

ii^i^feli": 

:^i88r,yi;^;5: 
•48i03 
47.42 

45.60 
44.02 

43,93 
44,34 
45.62 
45.33 
44.68 
44.19 
45,28 

46,44 

:;..: 43-34 

^'46.90 
45.86 
43.74 
42,36 
42,25 
44,21 
47,87 
47,93 
46,69 
42,90 
43,88 
45,80 

• ' • • ' ^6^ i2 

: f : 4 2 . ^ 
î ;::i"i42:8b 

^i;^Ji8.83 
'..'W^B 

•vi43;34 

^ i ' i { 4 6 ^ 
• 48.34 

47.81 
45.98 
44,65 
44,49 
46,34 
50.54 
49.48 
47.92 
45.00 
46,05 
47,81 
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^C d 

2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

7 
3.4 
3.8 
6.6 
6.3 
4.5 
3.7 
3.6 
3.6 
3.5 
3.4 
3.4 
3.4 
2.5 
3.4 
3.3 
3.3 
3.2 
3.2 
3.2 
3.2 
3.2 

-2.6 
2.7 
3.1 
5.0 
4.2 
2.8 
2.3 
2.2 
2.2 
2.1 
2.1 
2.1 
2.1 
1.2 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 

0.9 
0.7 
0.8 
1.6 
2.1 
1.6 
1.4 
1.4 
1.4 
1.4 
1.4 
1.3 
1.3 
1,3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.2 

1.39 
1.30 
1.19 
1.12 
1.12 
1.17 
1.23 
1.29 
1.31 
1.31 
1.31 
1.31 
1.31 
1.31 
1.31 
1.31 
1.31 
1.31 
1.31 
1.31 
1.31 
1.31 

^ ^ • ^ = 

% 
-2.4 
4.2 
3.4 
5.0 
7.2 
6.3 
4.5 
3.5 
3.6 
3.7 
3.6 
3.6 
3.7 
3.7 
3.6 
3.6 
3.6 
3.5 
3.5 
3.5 
3.5 
3.5 

-3.5 
3.0 
1.7 
3.3 
4.4 
3.9 
2.9 
2.1 
2.1 
2.2 
2.1 
2.2 
2.2 
2.1 
2.1 
2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 

T 

•s? 
1.0 
1.1 
1.8 
1.7 
2.7 
2.4 
1.7 
1.5 
1.6 
1,5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
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ieo^cM 
iCo :T -

^ d 
: co: CD 

cD=in 
inj.<t-
dhd 
CD I IS 
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\M. Ff-: X .̂.H 
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CO 

O 

OJ 
-) 
X 

z 
I.U 
o 
n 
t i t 
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' > 

Y 
CO 
Q) 
a. 

O 

(!) Q. 
c: 

S i ^ - 59 ^li^^ "^ =-̂ ^ ^ Vtŝ i CM i'a>!: co Hot o [<<̂  m ii^g r-~ :fci 

d ^ ^ ' cd t̂?5'̂  d icoi r-̂  ^ 1 : cd lu^l d icdi; d iii^" cd 1 ^ d ff5 
• ^ ;,LD;: i n .CD;' CD :,tp:: CO [(Df\ CD ilSc: r^ \ tS^ CO KD"'^ CO i£0;- CO ^CO. 
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i O l O i c j ; O : & ^ JŜ ^ O ^ I ^ ' - '•<£*: CM ^ o i : CD ( ^ i - * i ^ 
:.t£): i n :.'*•• CO f^: T - :,tD-. 0 : 0 ' in ;C3). 'J- •̂0̂ ": CO [,C0:; CO .CD 
(i.1-- r-' if-Jii r̂ : ; t ^ : CO co: cjJ :"cn^ o i .i3): CD --O- - ^ r^ '̂ o i iCM 
^ n - • 1 - | T ^ T - ; T - 1 - -•rr; ••- - x - : T- :.T3: CM 'CM, CM :03: CM iOJ 

If^:^: 

^ i m " c O i ^ . : C O ' ' r - ' : T - ^ ' 3 - : : o i C O i C M O O i ' T ^ ' - r t - ' r K J l . t ^ . t o ' 
r-^,coEo) icO' •^ , c^ :o> . i j ^ :o ;1S"!c):co; CD ic»^ CMrio- o : c o 
co-'^. '*-:a5.r^:co'c6rc&iT^^c5lcMicO" •* '«5:r^: 'b5-oi ; 'v^ 
in :io.; u : r ip j ID ; io , ID i.io^ CD i p : CD Lip. CD i(q\ CD ;(D:: CD ; i s 

o eficoicbi:r--:r-<:coo):CM^o:-in;:w cJilc^^co^raiKico' 
q o. CO ̂ o.: CO ,t̂ ,: T-; :iq: CM i.q5'; in ?CM, cq i:©.: co :o. co îco 
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;iî  f i ^ p : ^1!^ *̂ ; ^^ 

-- OJ.CSJO';0;Oi.CSi — 
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o i.o'. o ; o . o -.o- o - o,: o ip;; o : q ; o :p.- o p : o -'̂ D^ 

d :d/ d S ' d :d': d "cS:; d id': d fo'; d î d: d p'- d Ici. 
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o "O;' o -p: o :0^ o ĈDii o iiS'l o [O;;o i'Cy- o ,0;i o -O 
O ^p:. O'.O.i O ;-0::0'^-030.0.;OuO-0 ; p / O p ' -O .O 
O '-OT: O o i : O .0 i ::Q;^ O :-p' o io;: o : o 

Aife^ 

Q o i(hy o :d^ o ;dij; o ;dfc o rp^ o hdii o i;d? 
^ o ip> o :q,: o -,o| o ; p : o i:0,: o i<Di- o I G : 

d • i^ ; d :p^ d ^ i i d ivpj d Tdi d 1 ; ^ d ̂ . ; 

;̂\;;-̂ , 

0 : 0 ^ 
0:0:^ 
d ;d,̂  
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Month 

Jan-13 

Feb-13 

Mar-13 
Apr-13 

May-13 

J i i t v IS 
J u M 3 

Aug-13 
Sep-13 

Oct-13 
Nov-13 

Deo-13 
Jan-14 
Feb-14 

Mar-14 

Apr-14 
May-14 
Juh-14 
Jul-14 

Aug-14 
Sep-14 
Oc!-14 
^Jov-14 
De:-14 

Ja.i-15 
Feb-15 
.yar-15 
A»r-1E 

Mav-16 
J j O - t o 
Ju ' - l d 

Aug-15 
SCD-lo 
0=t-15 

K D V - 1 5 

DiJt^lE 
Jan-16 
Feb-16 
Mar-16 
Apr-16 

May-16 
Jun-16 
JLJ I -16 

Aug-16 
Sep-16 
Oci-16 
Nov-16 

Dec-16 

Jan-17 
Feb-17 

Mar-17 

Apr-17 
May-17 

Jun-17 

Jul-17 
Aiig-17 

Sep-17 
Oct-17 
Nov-17 
Dec^17 
Jan-18 
Feb-18 

Mar-18 
Apr-18 
May-18 
Jun-18 

P J M - A E P GEN HUB 

On-Peak 

47.69 

42.81 
4 2 6 5 

41.41 
4fl.70 

47.09 
5 3 9 5 

54.30 
52 B4 

41.32 
4 1 3 2 

43.37 
49.72 

45.23 
45.25 

43.88 
42.93 

49.68 
54.35 
55.79 
48.45 
43.63 
44,61 
45 53 
5 8 1 2 
5 1 6 1 
6 0 1 5 
47.61 
47 53 
61.02 

- 65 26 
72.47 
5 7 6 0 
46.25 
5 0 0 1 
53.99 
66.66 
58.15 
55.94 

52.03 
51.79 

72.13 
81.41 
84.88 

60.69 
52.17 
56 66 
6 0 1 0 

6 4 3 2 
58 9B 

57.16 

52.68 
S 2 4 8 

7 4 2 1 

8 4 0 6 
86.69 

6 0 3 9 
53.41 
5 7 4 5 

, 6 0 1 9 
63,67 
60.70 

58.47 
53.92 
53.53 
68,79 

Off-Peak 

28.84 

28.10 
27.62 

24.82 

23.91 
26.61 

29.90 

29.31 
27.9S 

24.33 
26.S7 

28.93 
30-64 

29,36 
23.80 
26.42 

24,96 
27,27 

28,09 
31.34 
27.25 
26.45 
28.23 
29 52 

35.85 
34.18 
31-77 

- 29-83 
27.76 
30.97 
33-28 
34:55 
30.16 
28.89 
32.45 
55.01 
43.48 
40.84 
38.57 

, 35.00 

32.01 
38.35 
42.01 
40,62 
33,67 
35,04 
38 33 

41 79 

47 55 
44.67 

41.87 

- 39 01 
34.14 
40.07 

44-45 
4 2 2 4 

3 6 7 3 
38 04 

41.16 
45.01 
46.76 
47.42 
44.26 
38.95 
36.82 
39,77 

SPP 

On-Peak 

51.34 
46.93 

42.61 

40.50 
40.39 

5 4 9 9 

66.75 
66.58 

52.34 
40,13 
44,11 

4 5 3 0 

53.20 
50.31 
46.91 

44,61 

44,03 
59,35 
73,22 
77.44 
56,17 
44.39 
48.83 
49 53 
60.67 
53 51 
49.19 

; 47.12 
^ . 7 0 

1 5 8 4 8 
7 8 4 1 

' 83 20 
K . 2 4 
4 B n 
52-45 
5 3 3 8 - ' 
67.94 
58.16 
53.34 

51.85 
53.43 
79.26 
85.31 
88.16 
62.11 
51.41 
55 37 

57 50 

^ 9 6 
81,29 

5 4 6 4 

' 5 3 0 1 
,. 5 7 7 2 

' 8 3 8 6 

. 8 7 0 5 . 
, 91.30 

63.88 
r 53.96 

' 58.47 
58 21 
64.18 
60.86 

56.51 
53.94 
55.28 
77.52 

Power Prices ($/MWh) 

Off-Peak 

33.92 

33.10 
£9.67 

- 27.69 

27.11 
34.85 

43.43 
46.92 

33.29 
27.2S 

30.27 

32.97 
35.30 

35.28 
31.65 

29,68 
30,25 
37,78 
50,40 
54.23 
36.33 
29.73 
34.14 
35 82 

41.17 
39.50 
34.67 

34.03 
33.59 
^ 7 4 
55.60 
58.04 
37.83 
33.65 
37.20' 
39.08 
45,84 
43,27 
38,73 
39,35 
36,84 

49.10 
60,25 
50,93 
41,93 
37,80 
41 14 

45 49 
4 3 0 5 

45.56 
40-43 

AQjQB 
38.31 

51.37 

65.12 
61.93 

42.58 
39.37 
4 4 . ^ 

" 47.62 
47.56 
47.82 
43.27 
40.19 
40.07 
49.43 

-Nomina l 1 

ERCOT-North 

On-Peak Off-Peak 

38.66 

38.08 

36.02 

34.75 
34.81 

35.18 

38.94 
38 95 
38.65 

3 5 4 2 

3 6 3 4 
36.77 

41.35 
40,41 
38,80 

37,90 
38,02 

38,45 
42.73 
42.33 
43.30 
39.01 
39.60 . 
40 00 
43.18 
42.18 
40.43 
3 9 50 
39 87 
40.49 
45 52 

' 4 5 1 1 
44.01 
4 0 1 1 . 
41.03 
4 1 5 8 
47,43 
46,31 
44,54 
43,76 

,45,96 
46,34 
52,96 
51,49 
49,57 
44,44 
45 25 

45 82 

4S98 
47 88 

4 6 0 6 
44 97 

4 6 0 9 
. 4 8 4 9 

54.67 
54 37 

51.40 
4 5 9 5 

46.66 
47.72 
50.82 
49,41 

47,43 
46,09 
47,61 
48,78 

37.72 
37.43 

- 34 .54 ' 

-33.11 

32.97 
33.99 

36.18 
^ . 8 2 

35.60 

34.00 . , 
33.57 
3 5 3 9 . 

39.81 

39.50 
36.92 
35,6S 

35,96 
37,13 
39,51 
39,17 
39.30 
37.50 
36.18 
38 31 
41.67 
41.31 
36.67 

3 7 6 8 
37.93 
3 9 0 6 
4 1 4 2 
41.15 
40.19 
38.45 -
38.09" 
4 0 4 9 
46,27 
45,59 
43,21 
42,22 
42.81 

43.97 
46.49 
46.37 

44.99 
42.61 
43 44 

45 47 

47.93 

47,19 
44^83 

4 3 3 9 
43.83 

45.33 
^ 3 0 

48 2 3 ' 
46 63 

4 4 1 3 
45.30 

, 47.52 ' 
49,77 
48,63 

46.39 
44.84 
44.96 
46.48 

"s 

ERCOT-South 

On-Peak 

38 77 " 

38.23 
3 6 1 3 

34.97 

35.31 

35.81 
39.22 

38.99 
39.08 

36.15 
36.69 

36.97 
41.55 

40.60 
38.94 

38.15 
38,57 

39,16 
43,17 
42,52 
43,43 
39,65 
40,17 
40 27 

43.84 
42.82 
4 0 6 6 ' 
4 0 2 0 
41.17 
41.44 
4 6 1 5 
45-56 
44.69 -
4 a 9 S " 
42.01 
42.25 
48.25 
47.02 
45.17 
44,41 

46,82 
47,28 
53.47 
51.91 
50.15 

45.36 
4 6 1 7 

46 81 

49.82 
48.16 
4 6 0 9 

^ 45.58 

4 6 6 1 
49-10 

54.B2-
54.85 

51.5^ 
' 46.57 
' 47.41 

48.03 
51.28 
49.97 

47,32 
46.49 
48.14 
49,40 

Off-Peak 

37.74 

37.44 

34.86 

33.30 
33.32 

34.49 

36.50 
36.13 

35.93 
. 34.50-

33.62. 

35.58 

40.05 
39,48 
37,19 

35.95 

36,35 
37,67 
39,90 
39,51 
39,48 
37,86 
36,45 
38 71 

- 42.45 
42A0-

' 3 9 2 8 
• 38.56 

3 8 8 5 
< 39.75 

41.92-
41-79 
^ 6 0 
39.17 
3 8 8 5 
41:44 
47.25 
46,39 
44,28 
43.03 
43.72 
44.70 
47,05 

47.19 
45.53 
43.49 
44 2D 
46 66 

48 91 

47 54 
^ ^ 2 9 
4 4 1 3 

4 4 0 0 
45.76 

48.S8 
48.80 

46.78^ 
44.45 

' ' 4 5 6 9 

47 '98. 
50.27 
49.14 

46.63 
45.28 
45.28 
46.94 

ERCOT-West 

On-Peak 

37.82 

, 37.05 

34.98 

33.78 

33.98 
34-55 

38.37 

• 38.32 
37.93 
34.85 

35.44 
35.79 

40,30 
39.41 
37.74 

36,92 

37.13 
37.79 
42.16 
41.65 
42.37 

38.28 
38.76 
39 00 
42.35 

-- 41-40 
39.37 
38.75 
39 01 
39182 
44.86, 
44.38 
43.32 -
39.51 
4 a 3 2 
'W.76 
46.52 
45.43 
43.60 
42.87 
45.05 

45.58 
52.12 

50.51 
48,71 
43,80 
44 35 
45 08 

' 47.97 

•K.71 
' 44.7S 

43.98 

45.07 
47 61 

53.68 

sist 
'. 50.38 

45.5B 
' 45.TO 

" 4 6 5 2 
49.61 
48.41 

46.05 
44.99 
46,57 
47.88 

Off-Peak 

36 68 

36,31 

3 3 6 6 
32.20 

32.15 

33.30 

35.36 
36.03 
34.68 

33 28 

32.65 
34.46 

38.86 
38.45 

36,00 
34.78 

35.13 
36.39 
38.65 
38,33 
38.31 
36.59 
35,33 
37 46 
4 0 97 
40.60 
37.89 

37.14 
37.30 
38.28 
40 55 
40.41 
39.39 
37 80 
37.44 
39.87 
45.57 
44.78 
42.65 
41.49 
42.06 
43.13 
45.64 
45.62 
44.04 
41.94 
42 64 

44 88 
47.17 

4607 
4 3 8 0 

42.59 

42 56 
44.32 

47.25 
4 7 2 8 
4 5 4 6 
4 3 0 4 

44 22 
46.40 
48.70 
47,60 

45.21 
43,78 
43.81 
45.48 
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Jul-18 
Aug-18 
Sep-18 
Oct-18 
Nov-18 
Dec-18 

?Jan-19 

^§:''i9 
:i,̂ !.̂ l"1? 
r'3ijn-;i's 

•S6j i i9 

•-S§9-M 
jan-26 
Feb-20 
Mar-20 
Apr-20 
May-20 
Jun-20 
Jui-20 

Aug-20 
Sep-20 
Oct-20 
Nov-20 
Dec-20 

81,70 
87.88 
58.10 
54.36 
57,76 
61.07 

>f;-el^C}-"-" 
^ ' ' ' •QiM-: : 

:T-i''5s;^6:-
"••i,{^'54;99"; 

"î x-'MMi 
f>\̂ ;7QMi' 
::e-i:84;37:'i" 

: y^^ - ' sn^^ 
'|r.^5^f:I 
<si^?.S5id4:l^ 
^ii^:}58.Q^^:' 

:li:-i^2:57;''-: 
65.14 
61,83 
59,30 
55,22 
54.76 
75,05 
86,39 
31.32 
67.99 
55.53 
59,70 
62,95 

42,55 
47.53 
40,62 
38,05 
42,16 
46,03 

^-^.,,„,^,^_.,,.^,^„^, 

;:';-ib'47,7^,vV;'i; 
^^Xy'~44:^: i i/v 
A ! : 0 3 9 M V ^ X : ' _ 

:::xx's7M-,'yJ-
^f•rxi:: '4^M':i••' '•y. 
' • :0x;M:^:-:yx>: 
'/:^2:"49.2£f: ,̂;^:i;'ii;; 
rV••i3•^39.96:::V^>^• 

lti '-(39.^6' 'f^f:- ' 
•,^:;lV43,Of''::"i::\,; 
''i;:'^i:i-;46.8feX."-' 

48.84 
48,30 
45,09 
40,59 
39.30 
43,43 
44,96 
46.54 
41.10 
40.22 
44,15 
47,76 

92,77 
93.10 
74,50 
56.06 
57.67 
59,22 

'.!'6^2dr*'r 
: :8i:92V^ 
•;'55:9B-:::i; 
-:54;94^-^iv 
:̂ 55.4Ê ;-:î V: 

:'̂ :3lf;';-; 
"'^9^:87^ ;v 

rM^is;-:;--: 
]W.t^-i:'x 
• • p ? - ^ - - " - ' 
I'5^46;;v'": 

:;'60:96 ̂ ;;:: 
"66.87 
61.70 
56.67 
54.29 
55.14 
80.14 
90.90 
94.28 
66.79 
56.09 
58.05 
60.50 

61,94 
66.93 
50.53 
40.30 
43,76 
49.29 

iî l""48.03^0";',> -̂: 
''•y..-4Sm'}^:'l': 

•":,.•••44:26;:? :iv" i -
:-,;i40^i8:iv-^ 

.;v'- 4i[nPxy^ 
: 'y ,^^xt}y 
yf^^^x^ix:^ 
.xxm^^y^r^^ 
y:])n;0^y-0 
i-:i;:^^;i&:^;:^::r 
.(•^itS^'i^v:^; 
'A'^MM-XX^: 
"' ""4"8.9f 

48,57 
43.64 
41.31 
41.47 
51,33 
62,51 
65.89 
45,82 
41.63 
45.74 
48.36 

55,60 
56.73 
55.12 
47,45 
47.94 
43,64 

V'5i.a6r-.'.-
i^isisov:::^ 
;;48;5^;v'^. 
^•47.1&-:".:' 

";i4S,62i'.,: 
^;^4?;^;:J-"-i" 
•xStyiSyx'i 
',Sa27'•:::;; 
:^'^£i.a5--W; 
';̂ :i0î ;yy 
'i:M-9f:xx 
• ^ M M ^ ' I : " -

5l766 "̂~ ' 
50,80 
48,96 
47.73 
4906 
50,00 
57,50 
56.42 
54.78 
48.71 
49.27 
50,03 

49.74 
49,30 
48,99 
45.54 
46.58 
48.24 

xxy^^'yy 
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50.59 
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47,83 
46.38 
46.49 
47.93 
51,18 
50.70 
49,32 
46.98 
48.05 
49.60 

55.73 
57.23 
55,34 
47,99 
48.35 
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^ X ^ M M U : 
;}k^'50:i;3i:ffi:: 
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49,33 
45.62 
46.63 
48,63 

;:-:5Q.70';•;•:' 
•; ,m5o':%::-
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50,84 
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48.23 
46.81 
46.64 
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51.30 
50.94 
49,25 
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47.69 • 
49.42 
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46.47 
46.71 
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49.48 
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46,62 
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47,53 
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48,56 
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47,89 
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45.53 
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•"^"frlS 
•hlay;13 
:JtiA-i3 
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.Secil̂  
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Jun-16 
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Sep-16 
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Nov-16 
Dec-16 
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IAay-17 
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1.6#S02 1.6)*S02 1.2SS02 1.67eS02 6SS02 4# S02 
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2 
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68.77 
68.96 
69,15 

yeS^^^. 
y m ^ x 
ym:74^i 
X ^ S S ^ x 

{ ^ ^ . ^ i 
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71.86 
72,00 
72,11 
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72,34 
72,45 
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7379 
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7302 
7314 
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7348 
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7383 
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74 OB 
7418 
74,30 
74.42 
74.53 
74,65 
74,77 
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75 35 
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75.S9 
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54.13 
54.18 
54.23 
54.28 
54.33 
54.39 
54.44 
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54.55 
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lili:£|I 
55-77 
55.88 
55-99 
56.11 
56.22 
56.34 
56.40 
56.47 
56.54 
56.61 
56 63 
56 74 
5681 
5683 
56 S5 
5702 
5709 
5?,56 
5723 . 
6731 
5738 
57.46 ' 
5754 
6761 
57 69 
57.76 
57,84 
57,92 
57,99 
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58,14 
53,21 
58,28 
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'yX7!D^-.y 
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-'yy^iU^y 
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17.27 
17,31 
17,36 
17,41 
17,45 
17,50 
17,50 
17,50 
17,50 
17,50 
17,50 
17.50 

'^x^M^^ 
•,:î 'i?.5o--:i 
'y;v/:soy 
::^t|50:;;^ 

• xMWi 
v^ i t0$ 
^ 0 7 ^ ^ 
y-Aj^ff; 
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17,44 
17,43 
17,42 
17.42 
17.41 
17-40 
17.39 
17.38 
17,37 
17,37 
17 36 
17 35 
1734 
17,33 
1 7 ^ 
37-32 
1731 
173B 
1733 
1737 
1740 
1744 
1747 
1751 
17 54 
17,55 
17.61 
17.65 
17,68 
17.72 

• 17.75 
17,79 
17,82 
17 86 
17 89 
17 93 
1796 
IB 00 
1803 
ISO? 
IS 10 

14.25 
14,31 
14.35 
14,40 
14,44 
14,49 
14,49 
14,49 
14,49 
14,49 
14,49 
14,49 

y^yy^sM^ 
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14.84 
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15 2S 
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IS 31 
1534 
1537 
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15,43 
15.47 
15,50 
15,53 
15,56 
15.59 
15,62 
15,65 
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1577 
IS 81 
1584 
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' 15 9Q 

1700 8tu/lb 
0.9S S02 
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^^:i<-;^2.31 

^ W ^ 5 

'y^yyj^i^^ 
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' fX ^r'^^Si 

'•::yy4z:9B 
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?':i-:"fe:: 43:24 
.•••^•i';";43:32 
;-':̂ '*-,::-43:46 

43,49 
43,57 
43,66 
43,74 
43,83 
43,91 
43,99 
44.07 
44,15 
44.23 
44.31 
44.39 

'̂ -v[.::;-/44i'5^ 
yyx-i iAM 
f;.'/S0r44^G 

xyyyiî if̂ g 
tyx/^sE 
..y yy^^4 
'=yyy-ji5^.02 

III 
y'''-yA5:3A 

45,42 
45-50 
45.58 
45,66 
45,74 

• 45,82 
45,91 
46,00 
46.09 
46.18 
46 26 
46 35 
4644 
46 53 
4662 
46.71 
46 8D 
46 89 
4695 
47 OC 
47 OS 
4712 
47 IB 
47 a 
47 29 
47-35 
47,40 
47,4S 
47,52 
47.58 
47,63 
47,69 
47.75 
47 80 
47 86 
47 92 
4737 

' 4803 
4805 
4814 
48.2G 

: , :S3S8 .;•,, 

''X-.&2:M'^'xy 
X ,.:B2.i7..::^X 

•"xaz.? '̂-xy 
:• .:'s3Ji'ix:x: 

:X:'m.^6-.xr.y 
x'-:mm-\i-.f 
S'r^^'-xy 
:':-83;'B0-i--^: 

' y M M : ^ 
•^y$4m--\ 'X' 

^ ^ • • M M : : : ^ ' 
84.25 
84.37 
B4.48 
84.60 

• 84.71 
84-83 
84.86 
84.69 
84.92 
84.96 
84.99 
85.02 

::s5:d5:-:: '- '. 
-i--S5.<lB'?-:'.\:-

•• ' - ' ' . r ; ,"82.02:-•••• 

'X--:'>.'mi^-;y 

l,-.;^S2£i--
Jfyy'SZidti-x 

••.x.x^izkx 
:^--:i--v;,B3sb;:''" 
"-•-•-::,̂ 63',62:.s,-. 

yy-E3.7SX.'- ' 
X- yv'ss^?:^:--; 
yyymo^^y, 
s:y'.-f..3A.mx. 
:::::;-:: "841^^; ' -

84.37 
84.50 
84-62 
84.75 
84.87 
85,00 
85-04 
85.08 
85.12 
85.17 
85,21 
85.25 

• ••'...yBs^'y.-
:--. ' . 'f 'm-^.y :X 

X'- ^ l 3 ^ : ' ^ ' : '"•: y y y :^J37^-?'^' 
::-::85.1Si': ̂ y 
:::'8S^SX . } . 

•yyXm-42:^-
x ^ ^ ^;46=- •. 

-•.85,21;:: 
XmS l̂'.'i 
r;^52^;j 
' 'ffii^':S 

••'^.34i:"': 
: J 5 ^ : 

35.39 
35.42 
35.44 
85.47 
85.49 
85.52 
85-50 
85-48 
85-47 
85-45 
85 43 
85 41 
85.40 
8538 
B5 36 
as 35 
8533 
85 31 
8 5 . ^ 

85 58 
56.72 
8 5 ^ 
3599 
B6.12 

86 26 
85.39 
86.53 
86,67 
86.80 
85.94 
87,08 
87,21 
67.35 

87 46 
87 62 
87 76 
87.S9 
B8.03 

esi7 
88 31 
8 8 ^ 

• : « . ; 
•55,50. 

:85S3.yy:::-:.̂  

i.'s5$)yyyy 
îssiw-î oî i-, 

:^MCMy::i 
35,74 
85,77 
85,61 
85,84 
85-88 
85-91 
85.91 
85,91 
65,91 
65,91 
85 91 
85 91 
B5 31 
85 31 
85 91 
85 31 
85 91 
85 91 
SS05 
8618 
BB32 
86.45 
SB.5S 
86.73 
36 85 
37,00 
87.14 
87,27 
87,41 
87,55 
87,69 
87.82 
87.96 
88 10 
88 23 
88 37 
8351 

BB79 
SB 92 
S9DS 

• y t ' ' i 83:74.:': 
iC-::^::: 83.99^: 
ii ;;i^il4:24f 

yy-s^j^'J. 

ii:?;:^:B5;1^v 

vi:yi.0^y 
'X!4r^4^x 
:yfx.a^-5^\-
y y y ^ t ^ s ^ z 

8S-,77 
85,38 
86,00 
86,11 
86.22 
86.33 
86.29 
86.25 
86,20 
86,16 
86,12 
66^8 

Tiyyms4fx 

y'xy'as^y 
•^••SrBSSl.n; 
y - y ^ M y 
x^yij:^^f; 
• .yyM^y 
'y'y-^;^y 
"••:'>1^^S;^\:" 
' iyy^My 
•Mi- Mmx 
•yyi0^i0yi: 

35.54 
85.50 
85.45 
65.41 
85.37 
BS.33 
85.29 • 
85-24 
85.20 
85.16 
8511 
85 07 
85.03 
84.93 
fl4S4 
8490 
84 85 ' 
8481 
8494 
35.08 
855* 
85 35 
8548 
8562 
85 75 
85,89 
86.02 
86.16 
86,29 
86,43 
86,56 
86.70 
86.83 
66 97 
8710 
87 24 
8738 
87.51 

, 8755 
8779 
8752 

'yiB^;yy:yy0<'^ 
yy3zy\yyx:'^^:^ 

'^y^iMy^'yy^-M 
•••x^M'-yiytyy': 
y^m^y^yy-y^^y 
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zy^^^<y-:>f^y. 
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83.55 
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63.69 
83.76 
83,33 
83,83 
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33-83 
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83.83 
83,83 
83,83 
83,83 
83,63 
83,83 
83-74 
83.65 
83,56 
83,48 
83 39 
83 30 
63 21 
8312 
83 03 
B2 35 
S2S6 
82 77 

82 90 
8303 
S3 16 
8329 

83 42 
83 55 

83 69 
63,32 
83.95 
84,08 
84.22 
84.35 
84,48 
84.61 
84.74 
84 33 
65 01 
8514 
6 5 2 7 
K 4 1 
S5 54 
8 5 6 7 
85 Bl 

.S7.4&,;:;;:"'::|^;::-i>;;":: 

'.srM-'yyyjyyx 
•37^8E'«oi^:^S:':;ij: 
:sr.:7Qyyyy:y" 
'}S7M ;̂y:ŷ ŷ 'x.---
'mixysypyyfx^ 
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iSSMy^x.^s^^^y:^ 
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59.16 
59.33 
59,49 
59,66 
59,33 
60,00 
60,19 
60,39 
60,53 
60,73 
60,97 
61,17 
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63,73 
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64,12 
64.32 
64.52 
64.72 
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65.12 
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65.42 
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Se.13 
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66.55 
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67.92 
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70,08 
70.20 
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T B S I •;.'•: 
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77,00 
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77.72 

77.85 
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59,46 
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59.67 
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60,05 
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18,78 
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16,18 
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16,31 
16,34 
16-33 
16,41 
16,44 
16,47 
16,50 

VVi:i 48:26 
'";;.\'.:':48:32 
^•y:yis37 
-••;i':,'^"48;43 

: -::>^"4s:ife 
:'''^if-ii'48.54 
- ^ . :^48i« i 

48,65 
48,71 
48.76 
48,82 
48,88 
48,93 
49.02 
49.10 
49.18 
49,27 
49,35 
49,43 
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Month 

•"Fa^l-3 
:Meu'-13 
;iApr-13 

-̂Jiinî lS 

•i^ii^l3 
Sep-lS 
-••5ct-l3 

:D^S-"13 

' Jan-14 
Feb-14 
Mar-14 
Apr-14 
May-14 
Jun-14 
Jul-14 

Aug-14 
Sep-14 
Oct-14 
Nov-14 
Dec-14 

"'"ilî 'lt-l'S, 
•F&^IS 
'hAar^iS 
''Aprils 

^iiil-I.S 
?:VtiM'5 
•:Aij'g^15 
"g^ l . 5 

^I^pvtlb 
'.he^iB 
Jan-ie 
Feb-16 
Mar-16 
Apr-16 
May-16 
Jun-16 
JuM6 

Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dec-16 

•'Jih3-7 
:Sefeî  
-iiiar^7 
•::^|r^7 

!\Jonti7 
5 § i | l 7 

"Nov^7 

Jan-ia 
Feb-18 
Mar-18 
Apr-18 
May-18 
Juh-18 
Jul-16 

Aug-18 
Sep-18 

Henry Hub 
.^-,.:^X.-X,^')^- X 

'.xp:y'Ly50-'2 
y y '•'yyi,'4.32.y/ 
y'-xi'yyA^yx'. 
-':.7:i;?:::-:](:s2:::-
"yx" ;̂':y':;M!4sy X 
y:yty. ' .4iizxy 
yyy-y.''^'4^iyy 
- ••'"..".,-/- •':.:'.y.,^;ii''yyXy 
:>y ••i.\-'. y •; y Vyj': ' ;- . , --
.;,i:'.•-.-,-,'.;:• xx^^-(\''= .:y 

wMxmm yyy^y:ymyy: 
5.67 
5,58 
5,34 
5,10 
5,03 
5,04 
5.14 
5,13 
5,07 
5.13 
5.35 
5.49 

xyi'iyiMsm^: 
^mmy^^-'y 
y y y y y : s m . y 

yyymi^n -^^•myyismyi 
yymjymwm 
, . | | . i i | V 5 ^ , : ^ 
XyXXXX.,..^i3^:.XX 

mypy^^^^y^f 
y-. •- •• y .;..--•,:'.• 5 - 3 •""" '•-

i:X^Xf^]:Xx.;^Mxy 

yy--m%my 6.38 
6.29 
6.05 
5.81 
5.74 
5,75 
5,65 
5,84 
5.78 
5.84 
6.06 
6.20 

^myr^-x^ 
''̂ mmmy 
'xx^^y^t€sfy% 
'^y'xXy-yx.p<'^^y 
' 'yX^Xxix-^'i'^i-y' 
••.-yyfy^M^y. 
i^XX^^XrfX:f^:(i^,y 

'i00^XM\MQ^y-
yiyxyy^'! f-Qĵ My-
'^ixf^yyys^- ^ 
ry:y-x^'i.MMi | i 

6;73 
6,64 
6,40 
6.17 
6.10 
6.11 
6.20 
6.19 
6.13 

Natural Gas ($ymmbtu) -Nominal S's 

Swing Service 
ICO Pool linion South Point TCO Deliv HSC PEPL TX-OK Adder 
'̂ "''̂ '•^:'r'̂ 5.35^^^ 

mjtmt •xy-y^x^y-
-.^.fr y 

y ' x i - y / i ^ y 
:':•• y y ^ 4 3 ^ ' : . 

^yf'^:^y^m^ 
wî t̂̂ î̂ t: 

7>':Mi;i:5iH:;i"' 
y0- v'vkisV-

5,74 " 
5,65 
5.41 
5,14 
5,07 
5,08 
5,18 
5,17 
5,11 
5,17 
5.40 
5.54 

y!y^^.^my 

dymm^ y y y x s ^ y 
yfyy^m:^. 

i-^y'yti^^y. 
"tyyx-i^ ̂ y 
'yx'.. i-;.':-: s.si -'% 

•gfPf -----/̂- ' '-'"-. ^':/^ 
}:y:yimx 
y^ym^2:y 

5-42 
S,33 
6,08 
5,81 
5,74 
5,75 
5.85 
5-84 
5.78 
5,84 
6,09 
6,24 

yy-a^m 
y y y ^ y Q ^ x 
^^.^yysMzi^ 
'[xJ^yix 'S^x^ 
'\ x y •i-"i''f̂ 'iy>':i' 

'yyy^y-^M^ 
yyyytx^^( '̂̂  
'ŷ :̂yyv&î î ''' 
ligffM^g 

yyî yU^^y 
6.77 
6.68 
6.43 
6,17 
6,10 
6.11 
6,20 
6,19 
6,13 

;i:i-:::?^":':-5,^,';^-^J,S^;t • 5:67-̂ :̂-'i::i;î •̂ ;i::•̂  

yxty:[M-^.y'y^:y:lizMi^)^^ 
;: V;'-;i7: 5se {̂ j; :-Mv:;--•sisi-;-̂ '':-̂  
--:• S":''."' 4^4^yyy.yî &s^y-'''x-\y'.y'yi£7yr.')y:r̂ ^^^ 
^;yy.y '^4,mj}. 'yy:yy^y;y 
y.'yy--.-4My'^-'-yyx.y^^yyyy.!yy4:ii^y^0yyy 
•y'^yyy^8'yyiy4^y.:4my'^ly.wyy4^ 
:.yy^yyk^y^'''^''fx-^'^i^^ 

•yW-'-y'̂ ^y ̂  • y y 'x^^My-yts^-Byi^yiyyy^ asŝ  
•:;:n":vi;:::7::'5,oi:^^::: : S i<i^i:;'r5:3^"fe::;^^^ 
yx~yx Ki5-^}y''y'^yi'!^xyyyiyy'^% 

' " "" '^^4 6̂ 07 - • • • ~ ^ — — ---.--.,.-.-.^.-^ . . ,.^,^g. 
5,65 5.97 5.42 5.34 0,25 
5,41 5.73 5,18 5.10 0.25 
5,14 5.46 5.02 4,64 0.25 
5.07 5.39 4.95 4,77 0.25 
5,08 5.40 4.96 4.78 0.25 
5,18 5.50 5.06 4.88 0.25 
5,17 5.48 5.04 4.87 0,25 
5,11 5,42 4.99 4.81 0,25 
5,17 5,48 5,04 4.87 0,25 
5.40 5,72 5,22 5.13 0,25 
5-54 5,86 5,36 5.27 0,25 

Myyyy5^3ii::y>, 'yyfy>x.:eM:y-yy^iy^&^^^ 
ii; i; •y:y'- ' i^yyyxy-'M^Pxyyy:0-^^3<i yx4y?xy5£4y'yyy:y- y^Ms: 
:'̂ :'';:'/î fis:66!i::-P;ir;̂ ti;:3C"5S^^ 
iryi'-'̂ :̂ ^s3y'yyyyyMv%-y;xy:-?x:î M$y 
yyy^-ys^xy. Myy-ySXBî ^y^yx^yy^y'̂ y-̂ 'kyx^̂  
yyyy$: iMry yyy^yyisM:i^yMx:yyi^yyyyy:yMMx^^ 
xyyy 'y^^y xxyyiyy5^^yyy^i$;y^Mtyyyyyt^^Mi y^xyyyiM 
yyxiy'^%'s^'yy$y'yiy^:^y ''y-i. x:yy:::s±iyy\?yxyysii^y^;yiyyy:^^\ 
I y3^^yls:^MiSyyy/^^^syf '^^y^^^Aiyii^yxy'^yy^m^fi^ly:^ 
y ^ y y'y •5!35i^;K^!'::^-f:':^e3^^':jt^^::Slil^23^ 
yyyy(] i :^y^yyyyiyBMy^yyy^: ' !^^ 
Wiykf0&'-y^'y'':!'-'p^^^^^'f'^^ i:̂ '̂:̂ .:̂ 's • ^ i ; ^ : : gMpl i 

6,45 6.76 6.25 6.16 6.25 
6.36 6.67 6.15 6-06 0,25 
6.12 6,42 5.91 5.82 0,25 
5-85 6,14 5,73 5,54 0.25 
5.78 6,07 5,66 5,47 0.25 
5,79 6,08 5.67 5,48 0.25 
5,89 6.18 5.77 5,58 0.25 
5,88 6.17 5.75 5.57 0,25 
5.82 6.11 5,70 5,51 0,25 
5.88 6,17 5.75 5,57 0.25 
6.11 5.43 5.93 5,84 0.25 
6,25 6.58 6.07 5,98 0.25 

^ . , . ^ . ^ _ ^ , . . . _ . j . , , ^ , - ^ ^ ^ ^ , . ^ ^ , . ^ _ 

iyy\yyy'^:^yy ̂ y &&M00^!0^f3M^yy'^)^^&y!^^ 
'••yyxywy^M$iyi.yyyyyf^^yy!:y:''yy^ 
'yyxyyy^&^i^^y^iy(30yM'yy0^^x^ 
yy 'yyiyMî yy-̂ -'xyy-̂ '̂Ŝ ^̂ ^̂  mMsiM&i '̂̂ ^S^^ '̂̂ ^-^y:-^. 
yyy xyî :yy.Kî yMMM yxi!̂ :yyMMxyy îixyî :yyy^ 
2''r^:WM^^4fWM^M%x$:0M0^My 
xhxMxXi sMî xy^xM^^ ŝ̂ ^y^ 'y"0̂ .5M-̂ yyy:yyA- 5Js-yyyx-;:y:G£5-
i ' yyy^ iy i^§ -^ :Miyy :Q^yMy:yyy i^xy^ 
:;4>5v>^'^:!6l^^>^:^s^3i'-ii5t!:i^:?fa^ 

MMiyM^yMi.i:mmm^:my&t^^ 
6,80 7.13 6.60 6.51 0.25 
6,71 7,03 6,51 6,42 0,25 
6.47 6,78 6.27 6.18 0,25 
6.21 6.51 6,08 5.90 0.25 
6,14 6.43 6,02 5,83 0,25 
6,15 6,45 6.03 5.84 0,25 
6,24 6.54 6.12 5.93 0.25 
6-23 6.53 6,11 5.92 0.25 
6,17 6,47 6,05 5,86 0,25 

Uranium Fuel U02 
($/mmbtu) -
Nomina) S's 

•^yyyyxxx 0182 
-yyyyyy -p^s 
'Ml: '̂(^yy''̂ ^ '̂̂  

.;-:iX-;;>r:-̂ v;:î ci:82 
yMy.Mx .'6:82 
yyyy i^ 'yM^ 
xX-^3y^x-^ 
y'y.-y^.'yfi '^.Q^ 
^yy-y}yy.<3^ 

^yy.-yxyxQ^ 
0.84 
0.84 
0.84 
0.84 
0.84 
0.84 
0.84 
0,84 
0.84 
0,84 
0,84 
0.84 

'yyyyyyyMM 
x > y y y y y i ' ^ 
W'^'^-y'^^yxyQ^^ 

'^Xfy:yy-Xk:'S.B5 

''Cy:y^y0i:<i^ 

'^xy:^yy<iM 
yi;:^y<y..y''Mi5 

6,87 
0,87 
0.87 
0.87 
0.87 
0,87 
0,87 
0,87 
0.87 
0.87 
0.87 
0.87 

•y^ti^yy0$9 
"•y"^yy?' i i^ 

':.^jyi^'-yyy-:QM 

yy;yyyy.'m§^ 
y::y^70yy^"-
'>My:Myi^ mxyy^'::-xm 

0.91 
0.91 
0.91 
0.91 
0.91 
0.91 
0.91 
0.91 
0,91 
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Oct-18 
Nov-18 
Dec-18 

Feblis 
liiiar-i19 
:A'pr-19 
.pjl§y-:i9 
:'JaDi-i9 

•s^§-ig 
,^6ctTl9 
,«py;i^^ 
.dfecris 
Jan-20 
Feb-20 
Mar-20 
Apr-20 
May-20 
Jiin-20 
Jul-20 

Aug-20 
Sep-20 
Oct-20 
Nov-20 
Dec-20 

6.19 
5.42 
6.56 

•3'6:67'^ 

yfeim..: 

••:'':'6.31.:' 
• ' - & M 
•y ' i5 .2k 
•'":6J3"4-:" 
yx$M< 
'^:i;^fe^\, 

••::'";6^5v 
: > K 6 ^ y 

6,93-
6.83 
6.60 
6.36 
6,29 
6.30 
6.40 
6,39 
6,33 
6.39 
6,61 
6,75 

6.19 
6.45 
6.60 

feM-- . 
• iMi-y 

• Q:3^:X. 

•:&.2$x 
B ^ y 

'BM/ : -
•^!^y-\ 

'SlSBii, 

'&'., 
6.97 
6,87 
6,63 
6.36 
6.29 
6,30 
6.40 
6.39 
6.33 
6,39 
6.64 
6.79 

6.23 
6.46 
6,60. 

:"-.:,: eM' 
-:-"6:6l:' 
.;-:^6.35i. 
-y:s^y 
'y e.^\ 
":"B.3s:'' 
••:U37'b 

• • • • • • : ^ ^ " i : 

y. sM--

7!bo' 
6.90 
6,67 
6;40 
6.33 
6.34 
6,44 
6,43 
6.37 
6.43 
6.65 
6,60 

6.53 
6,79 
5,94 

:'7^26^'™ 
•7,.i/: y 
•:6:92i"::: 
;6^5." ' ' i-
:'6:s7i:-'^-
::6:59S'::" 
;i6;58;i:;i"':i 
•:s:67^:';'̂ -:' 

• s ^ x y : 

•7,32 

7.23 
6,98 
6,70 
6,63 
6.64 
6,74 
6,73 
6,67 
6.73 
6,99 
7,14 

6.11 
5-28 
6,42 

yy'37A' ' . 
y :^^^6*^' 
'••:•••" 6 , 4 1 - > 

y-'Mex 

;:̂ ;-:i-6.26î . 

i^:U,i6;i9;^ 

•xy: % ^ 7 
•""•6.79" 

6.70 
6,46 
6.27 
6.21 
6,22 
6,31 
6,30 
6.24 
6.30 
6,47 
6,62 

5.92 
6.19 
6,33 
6.65;,i-.̂ --v 
6:Ki,';'i-^:^ 
e.3̂ ?::'̂ -:V 
i6;di4:̂ ''::-V 
:5S|:!-Vv 
•5^s::>":-^'' 
:̂p7.'5̂ .:'-":-

"6;65i:';:̂ -:,-
6;&} ' ' ^ • • ' ; ^ : • . . . 

6^':;:iii 
esŝ yyt 
s^ -yy 
e j o 
6-61 
6.37 
6,09 
6,02 
6,03 
6.13 
6.12 
6,06 
6,12 
6,38 
6.53 

0.25 
0.25 
0,25 

.'XX 0:2^: 
yx/^^iys^ 
' • • y y d ^ ^ 
"x-02Si 
:';;'Cua5: 
• y y ^ ' ^ ' 
yyyoM-
•'C'^i-ass: 
y y ^ M 
y.y-i3^' 
•:"̂ "i\; ibis: 
• '•t;;42gj 

6.25 
0.25 
0,25 
0,25 
0,25 
0.25 
0.25 
0,25 
0,25 
0.25 
0-25 
0.25 

0,91 
0-91 
0,91 

:;-'-fi:92 
•'y<iM 
x y 0 2 

yyQ:92 

:f;i;o.92 
':̂ ^"'G.92 

;-.:^^:92 
^ S i i 9 2 

"6;"94 
0.94 
0,94 
0.94 
0.94 
0,94 
0,94 
0.94 
0,94 
0.94 
0.94 
0,94 

OCCJlPD-5-O55_Slipplfmtnlal!012H 2_Pf iCeJorecaSl.Nom ins LF7CA_t5APR>_2012_Oa_27 



Month 
Jan-13 
Feb-13 
Mar-13 
Apr-13 

May-13 
Jun-13 
Jui-13 

Aug-13 
Sep-13 
0<^-13 
[vJov-13 
Dec-13 
Jan-14 
Feb-14 
Mar-14 
Apr-14 
May-14 
Jun-14 
Jul-14 

Aug-14 
Sep-14 
Oct-14 
Nov-14 
Dec-14 

:Mlfi!5 
f P ^ ^ 
"Maŷ i.B 
-.̂ ûh=-,l5 

®'SI 
•'A^S î© 

Mk^ 
Jan-16 
Feb-16 
Mar-16 
Apr-16 
May-16 
Jun-16 
Jul-16 

Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dec-16 
Jan-17 
Feb-17 
Mar-'17 
Apr-17 

May-17 
Jun-17 
Jul-17 

Emissions (S/ton) -Nominal $'s 

SO, AEP SO3 

yy-.yyyy.Qmmy^^ '̂yy''mm 
yyyyy-' : :JQm'y^^?y'^^y 
mmM:w^iBm:'''m 3yim.mm̂ ymm'ŷ mQ 
ymmyymy^'^iymym 
:̂̂ .yyymm^myyyym'̂ m yyyyy^y^:am^y-yy^-yiygm 

•^•.•••'-'fri':-f--'. •••'••••• • y . ^ ^ X - i ' ' - •--'• : ' - - ' i - v : ' v J ^ V ' H V iym̂ ;ŷ :mmymmm wmmmmmmm 
yyyymQmyyyyyy:xx;}y^ :;yyj:iy.mommmyŷ mm /̂ m:m:imMxyxmx.m 

0,00 0.00 
0,00 0,00 
0,00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00. 0.00 
0.00 0.00 
0,00 0.00 
0,00 0,00 
0,00 0,00 
0.00 0.00 

'xym-̂ '̂ŷ xexxŷ yyyyyyyrtfx̂ '̂ 
' yyy^yy^p^^ ' ' ' ^yyy :m: i^^^ ymmm-̂ '̂Mymmm^ 
,.^x -:^.x:::yi:Xy.()a,y.^yyyyyx:-.Q^QQ 

lŷ mm -̂omrn̂ myŷ ymm 
y&i:y^''<y^mMtmy&^ 
gigiippplpigfi^jw 

SiiililliililSii 
0,00 0.00 
0.00 0.00 
0.00 0,00 
0.00 0,00 
0,00 0.00 
0.00 0.00 
0.00 0.00 
0,00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0,00 
0.00 0 00 
0.DO 0.00 
O.OO - 0.00 
"O-QD ' 0.00 
0.00 0.00 

. - 0.00 - 0,00 

NOx Annual AEP NOx Annual 

xyxmyymy^y^mmmyyo mrmm.mmmm:ym w:ymMmmm:mmm 
yxm:ymymyym^.-:$ym 
mmmmmmiymsm ymy&ymmsmyMm mmmmmmmyym 
w -̂̂ '̂̂ ^^^mm»mm m'̂ mym'̂ ŷ '̂ mmmm mm:̂ mwymmym^o 
m-mB ŷmmymmfm ^^•mmmmmmyim 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Sllii8ilSlilSfiM:5$ 
mmm.mm:î mmmm 
mmyymmmmmymkt̂  
ly^iyyiM'yyyQt^^ yy^yM0:iQ 

liiipliill 
Wyŷ ix̂ y- ̂ Gyŷ ŷ ŷxxx̂  

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 D 
0 b 
0 • 0 
0 0 
0 - , 0 

1 - ' 0,00 , aoo| , 0 , ' • 0 
0,00 . ~ p.OG 1 c - " • 0 

(S/metric tonne) -
Nominal $'s 

NOx Summer 00^ 

: ; y y y y y y x i m y y ^ ^ ' y ^ y y < ^ ^ 

^ x y y y y ' y y y Q y f y y i ^ ' i y : y ^ ^ 
#||:;i:::f::>;i-v;^|?o-:c;;l3 
:lQ|:;'':-i::&ii^iV'0^^ 

9^MMxW'yMyffSM'yy& 
fS^B0My^P^0-̂ ^M îy§^ 
'̂fpŷ xi: •x;yyyi&''ivyyy '̂ ys0̂ M 

0yyyyy^ yy6^ '̂'iyW^^My<^ 
f(yyyM>'M€l̂ ^^^ 
fMiW-^-y^3'y0Xysy}Cy& 
'iyt l̂ ŷ :: WMm&-&&yyŷ MQ 

"0 " "o^^oo 
0 0,00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 

wyp^!mm0mmmymo 
'^y{yy0li:y;xhyi:m 
ŷ̂ &^̂ xMW'M ŷyySM '̂̂ ifiŜ  

'y$xyty!$ 'o:?:o'î ; 'yy:xyyxyy:w^ 
lS^y^M.;/y0^'MP:':'0^0a^ 
Wywiyyî yyim'̂ ŷy:: fyi-mM 

B^{:8Sftfllft8SSISIBR 
!!î i:î ?S:JiM§'̂ '̂'HS"Bl:i'̂ ft̂ 0 

""0 6.00 
0 0,00 
0 0.00 
0 0.00 
0 0,00 
0 0.00 
0 0.00 
0 0,00 
0 0.00 
0 0,00 
0 0.00 
0 0.00 
0 0.00 
0 O.OO 
0 0.00 
0 • 0.00 
0 • 0,00 

' ' 0 , 0.00 
0 ' ^ 0.00 
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'Aug-r/ 
; :SeM7 

W<^7 
• m v ' i f 
:§ic^17 
Jan-18 
Feb-18 
Mar-18 
Apr-18 

May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-18 
Dec-18 
:J^n.^19 

^̂ Ŵ  ;;i^ar^19 

•iiSS?^ 
^^vfip 

•:'JIJC?S 
:^ i jg l f9 
; ^ t ^ . 8 
^fef>:^9 
^^^Dc^ia 

^ ^ M 
'•.E^Sfs 
Jan-20 
Feb-20 
Mar-20 
Apr-20 
May-20 
Jun-20 
Jul-20 

Aug-20 
Sep-20 
.Oct-20 
Nov-20 
Dec-20 

' y : : y y y y y y f ^ M y 

Mmmm^ 
ymy-omy . " 

y y y y y y Q . m y 
•^'y'y: 'yx:'" '-<)M--;, 

6.66 
0,00 
0.00 
0,00 
0.00 
0.00 
0.00 
0.00 
0,00 
0,00 
0,00 
0.00 

y y y y y y o m y ^ 

:MMy0.fWy^^ 
mm^yymy 
m y & m m • ^ y y y y y x o m y y 

':y: ' 'xy':y!yy^i-9Q-y 
:.Xy::\--."-ry.- :-0.OD';'" 

aS!jgS«?:^ 
' y r y y y y i o m y 

yimm'^T9}om timmmmy: 
^r-:-;<.:.^^i,:;-';.^',:'^:vi^v .̂ ::., 
xy:y'y'-.'y;:iX:xQ'^:xy 

0,00 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

0,00 

0.00 

0.00 

O.OO 

0.00 

'o.'oo 
• \ Q M 

i'o.Op 
'.•'6.60 

'6.66 
0.00 
0,00 
0.00 
0,00 
0,00 
0.00 
0,00 
0.00 
0,00 
0.00 
0.00 

ro:op 

."-doo 

• b M 
>o]6o 
':Q.OO 
:';o;bb 
W6 
:StJo 

'6ro6 
0,00 
0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0,00 
0,00 
6.00 
0.00 

-.ryy::\xjyyr~'\ 'xy'-y'Q 
.:•'.. :?•-, < : , . ; - M > - ' : : ' , . . ; • • " - ; . . ' • : : . - . 7 . - ' " 'yr- •yy''M-^^yx:..yyv:x:..y9 
y.:-yyy^y:yyy:^y'yyyxi 
y'^yyy^Myy^-^. y'xy;'Q 
y y y y ^ : M . £ y y y i y i ^ 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

•^m\\MWMyyyyyy> 
yymy^eyyyyyyy^^'-^ yyyy^xyy^^^ '^yyy^ 
y y y y - m y y s - y - y y 9 
i \ : ^ y : - •"f..-'-\yrX.y\X .̂ :-Xy .. ^..-y, 
'xy.:yy.;^yyyxyxyy-: ' - 'V -̂ .-.::,,-,,-::: .:-n -.;• :̂ :-..;i y:-f-x.x;^j.rx>xx-n, Xixyymxmixy mxx:̂ mMyxmX':y 
ymmymm 
msmmymi 
iiiiwiiii 

0 0 0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0' 0 
0 0 
0 0 
0 0 
0 0 

'yy^y-xyyyyyxmo 
^y ̂ 0::yy'̂  y ' ' y y '̂-'̂ ^O 
yy:6)yyyy^^^^ 
'̂ '''•yxQ''i-y'-.--y'yy'y6m 
y : 0 ; y - y - ' y ' : ' y o M 

0 ' '0.00 
0 0.00 
0 0,00 
0 0.00 
0 0,00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0,00 
0 0.00 

:<yw^:'ryx^yMy-^ 
yyXi'^§' ' ' ' i&yyMo 
:•%,'% y i' ̂ i,;̂ ::;̂ |::;î  i:^|"0:dp 
'y^Wxyy^ty^y^^^ 

iVyM-^yWySi^M 

y y ^ $ y y : M y y y ^ 
Wr^^y^yy^^yy^om 
yM^Sy^''^&Mk^yWi 
':yy^:y'yWyyW(h 

6 ^o.ob 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
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Month 
: y M 3 
iF^t)^13 

PIS 
: ^ M 3 

3^3 
•'Nd^i^lS 
!:Kil3 
Jan-14 
Feb-14 
Mar-14 
Apr-14 

May-14 
Jun-14 
Jul-14 

Aug-14 
Sep-14 
Oct-14 
Nov-14 
Dec-14 

-•"Jaiî l̂.5 

'•^Pg|i'5 

I:5G^S 

Jan-16 
Feb-16 
Mar-16 
Apr-16 

May-16 
Jun-16 

Jul-16 
Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dec-16 

Heat Rates (mmbtu/MWh) 

AEP GEN HUB-HR SPP-HR ERCOT North - HR ERCOT South - HR ERGOT West-HR 
•y'-yyyy y y y \ y - : s ^ . . 

y-:(T:yyy)£'^M 
ijxyyy y%y&)^'-
:^v3::c^^':""-"|'it"'-a7^: 

•xy-M.yyM:î  

yyyy^yMi^Al 
ymyyxyyyyi^^;:^ 
i::y}ryyy''0m^^. 

p.^y'ByyM0^fi 
^My^Byxy '̂M^y: 

"aee"' 
8.00 
8,36 
8,54 
8.47 
9.78 

10.49 
10,98 
9.48 
8.44 
8.26 
8.22 

y M y y ^ ^ : & ^ ' ^ 

^iffyy!^lWSSM& 
''^'•'^yy$:yfyyyiMmi 

JiilgJiifjJgli^ii 
;lf^l'i:^®3ill67^: 
'^yi£SxfSB^My 
yyy0$m^mi^. 

' '"'" "10,38' 
9.19 
9.20 
8.96 
9.02 

12.54 
13.92 
14.53 
10.50 

8,93 
9.30 
9.63 

yyyiOMy$xy^y:-

yy^ ' iMy-^yyyy 

.C;:v'::3a7H:̂ 5--̂ '̂' 
'-'y:yd:̂ i£vyi-ŷ ^̂ ^̂  
WMî iy^ '̂̂ '̂ xi-:. 
aSl^^it'.}:;2'fl:: 
y - y l ^ ^ y y y ^ y y 
yMff^M^y^ySy 
yMfm^ykyyyy: 
y.y:MimyyyyM: 

SM' '""" 
9.42 
9.20 
9.22 
9.23 

12.42 
15.00 
15.90 
11.68 
9,11 
9.52 
9.40 

^ : y y M ^ y y y y . k 
WMW^h'X^yy. 
M0§Miyi:&y3 

tyyy^^i^yff^yy^. 

MxS^jyttyyly 

^ygmS:f^MX: 
y$MMKyf'yyi 

11.03 
9.60 
9.17 
9.36 
9.77 

14.46 
15.29 
15.83 
11.27 

9,23 
9.65 
9,62 

y y y 

:m^^y-'-'££y 
M m y y : y y 
, - . " " ' ' ' • • • - • ' • - ^ - - ; • • - • - - - - • . - . . - • wm..-m-̂  
'̂ ŵ̂ ^̂ Mm 
mw.m:m 
'mi>yyymy. 
•^-'"'"^y- "•• ' ' ' . ' ' • y i ' - y :y . : -^ :" 

W ^ y y y y y 
•r . . - - ; ' - - --r-'^:-: y^ :.,-"y.\-.::i-l ;^ ymmm: 
0my;;i;XXi; mmmm 
7.50 
7.46 
7.49 
7.55 
7.68 
7,75 
8.45 
8.40 
8.68 
7.74 
7.59 
7.46 

i i ^ ^ y y y y y x 

^i^kx$py>y 

fiMQî SiM^̂ ^ 
i^ifiCiysyyyyy 

:89{i-||pi}^# 
I8#;^I|P"SQ 
l i lKi f t i 
ioWK^̂ ff-y 
i & ^ y y y y y y 

=aSiiiSi5 
7.59 
7.53 
7.54 
7,64 
8.12 
8,17 
9.18 
8.95 
8.70 
7.73 
7.63 
7.55 

• J - . - - . , ; - ^ ' j - • " • : : - . . - ! • - - - . • • • : - • : • • 

y y y ^ m y p y y ' ::>' 
•yyy.Y-'^s7'''^-'y'^y''^'^' 

y x . ' y ' . ' r - . . " ' • " ' • ' " ' • - - - • ••:•• 'v.":-;- '-• ' 

xyyY'7M-xx\yyxy •:•'•: 

• yyrf^^mcpyyx 
• • . - • : - . . • . • • . , • ' . - ' ^ r y - X ' . - y - i - • • - ' - . . f -y ' - iX ^•yyym4^y-y^yy4-

^m^^^ymmx xMrnm^mm 
: - ' - : - : " • ' j ' . - • ' / . • . : " ; - " : - ^ ' . - . ' " " . ' . " . " - ; ; • ' " • -m^^m^mmy 
'^Sy:y?m?^$ryy)y^^ 
y:-xx^-^^i^y.!x-^ yyy!^ 

7.54 
7.49 
7.52 
7.60 
7.79 
7.89 
8.53 
8.44 
8.70 
7.87 
7.70 
7.51 

liilSSSiil 
yfM:^0^yPy^^:$yy 

ilSiSSi^::;^"^J::i 
'WyM^^^y^y'^ ̂ "î si 

i§f^^^'0¥y y0 
•vlftSSsiSlS;: i-6 
iiiiiiiii 
xyyt 'yi^xyyyyyi^: 
;:iVSV'; -:-''̂ ''''r̂  70'S;.. •; f: V ̂ :?"" ' y ' " y . 

yyr;^: ir^^yyxymy 

7.72 
7.65 
7,64 
7.75 
8.27 
8.34 
9.27 
9.03 
8.80 
7.89 
7.79 
7.71 

yym xum mm 
&m 
yy-^yd^ 

y y m > 

mm £sm 
m ^ 
y y ^ M 

il:fe5 
6.64 
6.60 
6.59 
6.76 
6.89 
7.00 
7.67 
7.60 
7,82 
6.98 
6.78 
6.66 

Imm 'V.X'y -"̂ ^ v E 

f l l ^ 
43$^^ 
1i;||#i ;8 

PR 
:SI?7i78 
fKM|J2 
yyy gf̂ gs 

Iiii 
6.88 
6.81 
6.79 
6.98 
7,42 
7.50 
8.43 
8.20 
7.97 
7.10 
6.90 
6.85 
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Jan-17 
F6b-17 
Mar-17 
Apr-17 

May-17 
Jun-17 
Jul-17 

Aug^17 
Sep-17 
Oct-17 
Nov-17 
Dec-17 
Jan-18 
Feb-18 
Mar-18 
Apr-18 

May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Oct-18 

Nov-18 
Dec-18 
Jan-19 
Feb-19 
Ii/lar-19 
Apr-19 

May-19 
Jun-19 
Jul-19 

Aug-19 
Sep-19 
Oct-19 
Nov-19 
Dec-19 
Jan-20 
Feb-20 
Mar-20 
Apr-20 

May-20 
Jun-20 
Jul-20 

Aug-20 
Sep-20 
Oct-20 
N0V-2Q 
Dec-20 

y / y y x y ^ W ' y y 
•yUxyyx-^&my:-:: 
^y-^yyy^Myy^ 
'•yy:^'xx'y%M£y 
•/ .yyyv^sSiyly 
i^yyMM':Or' 
\yyy}^:-.-\M9yry:, 
• y y S y ^ k W ' y y 
W : : y y y i & y y ' 
"̂-3;̂ t:S'pcJ:;iii-5-̂  

yySBy-MB'î -̂̂ l 
^̂ kyMyy%0̂ .̂-y 

SAT 
9,09 
9.09 
8.74 
8.78 

11.26 
13,18 
14.20 
11,11 
8.78 
8.95 
9.25 

:a^:l|p:f9l3l>:l: 
y ^ ' y y y y & i y y y 
yyySp^X^M 

vMyyy:l-\W^W 
0 y - - M ^ - i 0 y y ^ 

:0i'iy'!i%^y:y 

w '̂M'̂ yî ^ îyy 
yyy^yxy&BS:'$^ 
'yMi:mSM&/t 

"9.35 
9.00 
8.94 
8.68 
8.71 

11.91 
13.50 
14.29 
10.74 
8,69 
8.99 
9.27 

y^MMk^y 
^•SmyM 
•yim;::$:'f-x 
•^•i6iM\yy:y 

LfMf:::yyx 

'yii'̂ ':M:y}yy-. 

iWM.iky 
""Q.'QQ"""^ 

9.48 
9.14 
9.14 
9.48 

13.27 
15,64 
15.73 
12,71 
9:47 
9.32 
9.35 

^^M^tyyy^\ 

'ymmmB 

yS^il|i'=(w 
giiej^l 

iiiii 
9.98 
9.33 
8.90 
8.92 
9.16 

13.29 
14.83 
15,41 
11.02 
9.17 
9.10 
9.27 

yy.'' 

W^MSSl^y 
'•:yMy^-$&'4 
' f M W y ' $ ^ y 
-::::::(i-i:l:-7!S2>:v 
y-Wy^&^^' 
^y.00-^$^y 

yyM^y^ 
xx':-ym^H-^ 
}Myyy0^Sy 
f^yi'xSyi-^'t 

7.70 
7.59 
7.57 
7.58 
7.91 
8.09 
9.09 
9.29 
9.11 
7.77 
7.63 
7.58 

W i m y y j ^ M . 
Wc:yyyaM^]y 
'fSX=^yX.'^'y^XK:^X.xy'-

mysyyy?^M^yy 

y ^ 0 x y 7 S ^ 

'yyhMykSS^i 

' X ^ ' '-.y. ' - ^ i X i ' ' A ' ^ y j - j ^ - : • •:.:•:• 

Tm '" 
7.58 . 
7.58 
7.61 
7.90 
8.04 
9.11 
8.96 
8.78 
7,73 
7.61 
7.56 

yM-

y y 

y t y y r ^ i y y M 
y i y / X M y y y 
yMy7;74:y£y 
fyyyM§P-yyy 
yxyx^W^-^'^'^ 
y : y : y ^ y - ^ -
yyyyg^ykxyy 
h y ^ ^ y y ^ y 
y%:rX:^^yyy 
Wy^ifj9y:;nyt 
- y M ' ^ M & ^ y 

111 
7.68 
7.55 
7.65 
8.00 
8,19 
9.11 
9.37 
9,15 
7.85 
7.70 
7.63 

":''yx-i^Pf'^iS^*x'yyx., 

• y y y y W ŷiy-y y^ 

9 y x W 0 ^ ^ y 
y y M 0 ^ § ^ ^ 
ffi0M^B8y m00^y§m, 

ymx-̂ Mxmyy 
X"'̂ 'i ""•-&>'-̂  y y x x ^ x ;:ŝ ' 

py?yyz0ky:^m 

7,62' 
7.59 
7.60 
7.70 
7.99 
8.12 
9.13 
8.95 
8.78 
7.77 
7.61 
7.51 

yy-t^: 

y&m 
^6.84 
£6,1) 

yi:42. 

yB'yM^ 
a96 

• 6.89 
6.79 
6.91 
7.24 
7.42 
8.35 
8.55 
8.35 
7.12 
6.88 
6.83 

n:^' -l-A..^..^;;..-..,.^.;.;, 

V:JM}yM^ 
%:x!ŷ iim 
' yy lyvT^ 

rty:y^:^p:&^ 

'yyWS^^ 

'̂ """^"i.'87 
6.84 
6.83 
6.96 
7.24 
7.38 
8,37 
8,22 
8.04 
7.06 
6.84 
6.80 
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Month 

";#h^'l3 
JFW3 

-;^J^r^l3 

''ku0s. 

^$J§\gi:3 

"jan-14 
Feb-14 
Mar-14 
Apr-14 

May-14 
Jun-14 
Jul-14 

Aug-14 
Sep-14 
Oct-14 
Nov-14 
Dec-14 
Jan-15 
Feb-15 
yar-15 
Apr-15 

May-15 
Jun-15 
Jul-15 

Aug-15 

Sep-15 
Oct-15 
Nov-15 
Oec-15 
Jan-16 
Feb-16 
Mar-16 
Apr-16 
May-16 
Jun-16 
Jul-16 

Aug-16 
Sep-16 
Oct-16 
Nov-16 

i l 2 5 ^ 

'y0& 

Capacity Prices ($/MW-day) -
Nominal $'s 

AEP GEN HUB Hub Cap. SPP Gap. 

yyyyJW(fy^^£!w^lM'^^^^ 
•̂5&/= M;.'^S|:SS,iSiSS'''°' 

yZx^^y^x- y"yyM-9iMy 
mmyimM^mmi-....._ 
'y^i'MM-^'y^B^^t^MM^ 
i M y ^ y ' ^ y ^ y - i ^ 
yyM^M^y^yy^y&Mm^ 
y^T-y^^-B'^lyW^^WS^ 

jy^^M'^y^'^Wy 
'yyx-::y0-y;^::^ 

^ 27.73 " '25^00 
27.73 25.00 
27.73 25.00 
27.73 25,00 
27.73 25.00 

125.99 25.00 
125.99 25.00 
125.99 25.00 
125,99 25.00 
125.99 25.00 
125.99 25.00 
125.99 25.00 

y y M ^ ^ B I y ^ & 
'yy^lS^^0^§B^ 
X!':i.y:^::x.y~"-'--'"''JS->!:.^.:^-.iX.:-.-yyi!'-

am-î 2BiQQy:yy2sm) 
l5i^si|2piciiS|jf^ti 

- 3 ; 

y -yyy -

:X'.'":X 
yy^:i^i • ; • • - > : ; - ; ^ ; 

'y'X'i 

y y 

'myxy.'2^m 
279.00 
279.00 
279.00 
279.00 
279.00 
284.00 
284.00 
284,00 
284.00 
284.00 
284.00 

25.00 
25.00 
25.00 
25,00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 

Renewable Energy 
Subsidies ** ($/MWh) 

-Nominal $'s 

-ymmy-ymy-m^ 
ii^"&'i::vi•;y:^;?^:.>•;4gj^ 

ygy;ff$myMM^ 
Wm''yyymM^ 
îx>ifiMwSMSp 

4CS5|;!:|lf:ggpi7:|(3 

yMyMMSy^M^ 
""""" .-~-_^^ 

47.70 
47.70 
47.70 
47,70 
47.70 
47.70 
47.70 
47.70 
47.70 
47.70 
47.70 

iyryyyx.'xxyyyy^.x\'!2jc.''^^x 

? i f fByy^^My^}g^^ 

y 
isyx-

SS^R'MfSSSiS) 

Sf^WJiippiilsio 

44.10 
44.10 
44.10 
44.10 
44.10 
44.10 
44.10 
44.10 
44.10 
44.10 
44.10 

^y;fMyyyyyi0:^Qg 

yyyyy^?$£ylMjp^ 
ym':&WWf0S% 
fcil3^:|l:$^f:lg§ 
yyyByyySi^ 
yy.myyWii0% 

2^70% 
2.70% 
2.70% 
2.70% 
2.70% 
2.70% 

. 2.70% 
2.70% 
2.70% 
2.70% 
2.70% 
2.70% 

i^BmM0x:0&^ 

0Smyy!myM&^ 

msM$;yMm 
j l i i i i i l iHKK 

>&•!-•;" : ,X 'y '^ i :y^ ' - ' y X ' ^ y ^ ^ " ^ 

ym'yr^y0m'&^^ 

'iiyMyy-yxiMi^ 
1.70% 
1.70% 
1.70% 
1.70% 
1,70% 
1.70% 
1,70% 
1.70% 
1,70% 
1.70% 
1.70% 
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Dec-16 
Jarj-17 
Feb-17 
Mar-17 
ApF-17 

yay-17 
Jun-17 
Jui-17 

Aug-17 
Sep-17 
Oct-i7 
N G V - 1 7 

Dec-17 
Jan-18 
Feb-18 
Mar-18 
Apr-18 
May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-18 
Dec-18 
Jan-19 
Feb-19 
Mar-19 
Apr-19 

May-19 
Jun-19 
Jul-19 

Aug-19 
Sep-19 
Oct-19 
Nov-19 

Oec-19 
Jan-2b 
Feb-20 
Mar-20 
Apr-20 

May-20 
Jun-20 
Jul-20 

Aug-20 
Sep-20 
Oct-20 
Nov-20 
Decr20 

284.00 25.00 
:.;ii •, ̂  :-:• •,>::; y y y -y l :i:^'2^|gp:i: ̂  iiip ̂ 25:00 

yW\yHyW:y£"yM^M^^^^ 
fytyy-'%[£y}x^^^^ 
^yy^y^y^-y^^^^ 
:̂ :y'£-W:'!̂ ŷ ^̂ ^ 
'̂̂ i'' X !yy y: ;•: yy yy. 2B^M^W:MS^ 

yy.. y-x: -iyy M.-'̂ ';-2(3i:S8S-̂ -?̂ 25ft 
lMyyMU!y0 -M&&^xS^^ 
'̂ y :̂p.:yy.':y.''£f̂ ^^ 
?.J5;li5%ifii'S!'¥^^':-?Stt^ 
WMy:yywyy0(^y§iMM 
liffiS3vS.?SI8il®S''Ei^ 

200^39 359.22 
200,39 359.22 
200.39 359.22 
200.39 359.22 
200,39 359.22 
200.39 359.22 
200.39 359.22 
200.39 359.22 
200.39 359.22 
200.39 359.22 
200.39 359.22 
200.39 359.22 

^yyjyil^yM:^^ 
^^SS>itl^^^#|;i?4SpS^?l^ill^|S 
0yyWy^M;^^y iS$^My^^M 
' 'MyB'^^,MyyyylWM0Ml^M 
Sf:iF^'SS^Il3fl l2|8P?l#ISJ' 
Wyi f i im&M'-^^^&^ 
B!te^S!fi5^-feS5|^'|] 
SW5iPil i :Si: i^i5l l iS;i^6^ 
iP^:!^Si3S;SI®ISS|SS•p5fl 
ift:|^?^^|ilffftiSSB|J^:fe^§j 
W?^y^&yy}:$yyy:^^MymsM 
f£Myx ' ^ ^&^WS$MyM^ . 

^^g'̂ .™ .̂ .̂̂ ŷ̂  
253.47 371.74 
253.47 371.74 
253.47 371.74 
253.47 371.74 
253.47 371.74 
253.47 371.74 
253.47 371.74 
253.47 371.74 
253.47 371.74 
253.47 371.74 
253.47 371.74 

44,10 

WW^iy:M.yyy%M> 
'Sty i 'My^^H^^ '^ 
:̂;a9!'̂ ';;:T̂ :̂.̂ "',SiS4|̂ 6 

M m M y y y - y ^ ^ ^ 
f M ^ y M y i y i y ^ ^ 
W.yiyM-^-^y:''--'^&^ 
V:̂ f:tH^̂ |--î J';::;;;'';5S^̂  
y-^m-yy^^yyyy^iM 
^Myi i 'SiXlySM 
•ty:M0&'^Wyff^ 
l:$i;MMMyxMM 
IrSlyM'yyx^^MM 

45"50 
45.50 
45.50 
45.50 
45.50 
45.50 
45.50 
45.50 
45.50 
45.50 
45.50 
45.50 

llfggmil^l^^ 
M:S^$y&yyyyBM 
yiy"^-\'i^'^.-c-'rX.hy''zy-:!;-.i.^:f-yii 

yyyg^y:m y y y y ^^-iO i|jyfp^i^lpgi4S|i5 
SiSSHS îirKSS 
^ : i ^ y y i y y y y § : ^ ^ ( ) 

W § B S ! 0 y i ^ t > 
SSISP l iS^ iWi 
:'l̂ 'ft:s: î|fef:€'̂ l̂ 5l̂  
fllSSSSS;SS3iSp 
i |g^pij i i i | i : i6f ip 
'§i9yff'^^^'$$&l 

ASSO 
46.60 
46.60 
46.60 
46.60 
46.60 
46.60 
46.60 
46.60 
46.60 
46.60 
46.60 

1.70% 

m ' & y y : y £ y f ^ ^ & ^ 

W'yBMSMWi 
Sf WSMy&qi> 
yy;yMMy:^^%fS^^ 
y-&fy^y.:yS5m^ 
0y:y::y^rM'-l^^^^ 
W£-v':^$^:-fy0Syi 
' y . y y y y : y y m i ^ 
mymyyy:^xm5&^ 
iSl^iiMlffiSlW^ 
ImfyMy.x^MWi 
3SS"vS?i^-'FiH?i 

1.60% 
1.60% 
1.60% 
1.60% 
1.60% 
1,60% 
1.60% 
1.60% 
1,60% 
1.60% 
1.60% 
1.60% 

llfiSiifli'iMi 
:f;:|f;f|||i:^li|>|^gt)% 
§ y l ^ B y y y S X m ' 
MSmMi&0^ 
3^yy'Bssy4M^^C^ 
l i f i l BS i r j f l sQ i 
MB^xMvyy^Mf^&i 
i t i iSapsf iS 
laSpwiiffeW 
&y0MM$0MM^ 
WMMyy^i0M% 
WyyM'ymi^fWM^i 

^1.50% 
1.50% 
1.50% 
1.50% 
1.50% 
1.50% 

. 1.50%> 
1.50% 
1.50% 
1.50% 

• 1.50% 
1.50% 
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Month Nights 
:::jffi3 yy-^^y-'-y y y ^ M t y y 
'•f^^^y-'^-y-yxyxx^ 
:#af !i3 y y y y^^-yyy'M^.y^}:, 
:^pi^i^ 'yyyyyyyyy 20.1̂ î'̂ -̂:̂ ^̂ .? 
m a ^ m y - y ^ y M y & M 
:̂Jiiri0 3 '̂ ^yz '̂  'yy y y i o ^ y y ^ - ^ 

W i ^ ^ yy^yyM. ' 0 i M ^ & y 
i ^ i ^ k y y y y y y ^ y y ^ S i k f y y 
f ^ i a y i iy 'M - y ^ i y ^ ^ i ^ m y 
f tifeii^ i y M y M y ^ M ^ ^ ^ ' x y 
mc^Mwyyyy /^y i^^^y- : :y . 
Jan-14 27,32 
Feb-14 26,49 
Mar-14 24.37 
Apr-14 21.05 

May-U 18,76 
Jun-14 21,61 
Jul-14 22,30 

Aug-14 25,54 
S.ep-14 21.85 
Oct-14 20.56 
Nov-14 22.88 
Dec-14 25 30 
Jan-15 31.60 
Feb-15 30.52 ' 
Mar-15 27.93 
Apr-15 ~ „ 24.48 

May-15 - 21.99' ^ 
Jun-1 B 25.2S 
JuM5 - " ' 26.97 

Aug-15 28.26 
Sep-15 •' " 24.09 
Oct-15 23.25 
Nov-15 ' '27.12 
Dec^lS ' , 29.97 
Jan-16 38.39 
Feb-16 36.13 
Mar-16 34.11 
Apr-16 29.23 
May-16 25.83 
Jun-16 31,24 
Ju!-16 33.18 

Aug-16 34,53 
Sep-16 28.63 
Oct-16 28.91 
Nov-16 33,39 
Dec-16 36 36 
Jan-17 . 44.04 : 
Feb-17 40.49 

••Mar-17 • 38.03 ' -
Apr-17 33.09 

May-17 ' 28.51 ' 
Jun-17 ^ 34.77 
Ju!-17 36.61 

Aug-17 36.90- , 

PJM-AEP.GENHUB -Nominal $'s 
Weekend 

' W ^ 
%My 
MfSSi: 
• ^ ^ S ^ 
& £ y . 
:30^S 

wiM': MMM 

'3cl5l? 
2iM= î 
ai^l^ 
33.70 
31,45 
31.84 
31.40 
30.05 
31.66 
32,89 
34,56 
32.01 
32.04 
31.39 
33 36 
38.91 
36,55 
34.38 , 
33.87 
31.32 
36.20 
38.04 
36,64 
35,33 
32.76 
35.84 . 
39,33' 
46.36 
43.92 
42.21 
38.66 
36.43 
44,54 
47.60 
45,41 
37.67 
38.12 
41.76 
45 51 
50.95 
47.01 
44.79 : 
42.22 -
38.38 
44.43 
49.15 

•46.48 ~ 

Weekend Peak 

y^x'^x y 
y y y x - : 
^Axx:-y:x •;: 

ym:^M 
: X ^ X X X y X 

Wm-y • X .y \^y ,yy : - ' : 

-x^yyyy mm& 
Hi 
yX •''••"• -.X: Tt: xyyxx n 
• • ! ' v : : . ^! ' 1 «!•:•, " -

y y y y x t 

• -

'-
' 

• 

. 
' 

V 

^ 

" 

tyy^AMix 
'-yi;MMy 
'^yy^ypi 
y y ^ ^ y 
yyy^Mk 
'fyM^-
iyyy^^y^x. 
yyMm 
y:^:^&y 
;.->.̂  \y-i'y^i-%:y-"t 

-yymmy y y i ^ m i 
^m^iim 

ii'oi 
34.36 
35.66 
36.48 
35,64 
36.69 
39.32 
40.32 
37,38 
37,85 
36.25 
37.69 
43.17 
40,60 
38.39 
39.86, 

. 3"6,68 
41.63-

' 45,.51 
. 44.55 

41.54 
38,59 
41.34 
44.75 
51,36 
49.37 
47.22 
44,61 
42.65 
51,70 
55,70 
52.42 
43.13 
44.55 
47,58 
51.13 
53^0 
51.97-
49.32 
47.89 
45X13 • 

"- 50.03 
5 6 ^ 

• 52.60 

PROMOD 
y.-X'"C.y'y'Xl.. 

•.xx.yy-"'''.x':'X 

'yx tyy::-
) : ^ ^ ^ ^ y ^ y 

y / ^ y y ^ 
y^y'xii I 
yxx'yxt i'. 
-' 'x:xyy-.'F 

;J|ij|||g 
yyyyxyy 
yp .̂fyyy 

, 

' • 

Weeknight 

y^WsKml 
y i y m m ^ : 
yyy 'MMy-
y y i M ^ ^ ; , 
yyylBMl^-
'$Mx&SMy 
X'-yysz^i 
i ^yyM^y 

l y y y ^ ^ y 
:-":::^;^i:24:cip;^i 

27,60 
26,75 
24.72 
21.26 
18.58 
21.43 
23.33 
27.27 
21,08 
20.35 
24.19 
25.44 
32.24 ' 
31^6 
28.79 
25.88 

,22,87 
25.41 
28.65 ^ 
29,49 
24.45 
24,17 
28^8 
30.43 

, 39.82 
37.89 
34.95 
30.59 
27.41 
31.48 
34.21 
36.39 
29.44 
30.94 
34.99 
37 17 
44.01 
42.^5 
38.86 

-3447 
30,25 
35.23 
38.24 • 
38.47 

PĴ OMOD Weekend 

}yy0'yy!y^'^^0^ 

"xiyyyi^i^^-i^. 
z lyyy ;PyyM^^ 
(::yy.-yyyy^^z^^ 
y y & y ^ y ^ ^ ^ 
y y y y y y^^^^Q 
.1 'yiyy'yyyy^yA^ 

•'̂ -r-̂ -c:r.'-V"\::̂ ^*28,8S 
'̂ 'yx'yy.-'x-'- yy'-xg%^ 

y y y y s ^ ^ y y - ^ ^ 
' ' "32^65 

30,85 
30.71 
29.74 
28,59 
30,26 
31.32 
33.33 
30,95 
30.50 
30,13 
32.11 
37.90 
35,79 

' S'3.,39 
•̂  , 32.37 

30,14 
34.30 
36,36 
37.06 
33,83 
31,66 
34.43 
,38,11 
45.26 
42,51 
41.03 
37.36 
34,51 
42.77 
45.82 
43.30 
36.33 
36,96 
40.48 
44 42 
,4947 
46,(^ 
43^7 
41,14 
36.60 
43',12 
47.35 
44.61 
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^ ^ P T : 1 7 

Jan-18 
Feb-18 
Mar-18 
Apr-18 
May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-18 
Dec-18 

y B v 9 
^eb| i? 

#Jlfl^ 

ii?0uo^i9 

^ | juB!9 

:^^|^1$ 
K O # 9 

Jan-20 
Feb-20 
Mar-20 
Apr-20 
May-20 
Jun-20 
Jul-20 

Aug-20 
Sep-20 
Oct-20 
Nov-20 
Dec-20 

:̂::.>::̂ 30.91-;::-
yyMMf: 
-xy^yi:'r 
;.-;'::40.^6^vi-

43.39 
44.11 
40.34 
33.64 
31.34 
33.79 
36,24 
39,88 
34,96 
32.94 
37.66 

40.69 

'-yy^^:^xx 
y^^'M^sy 
y}x4QM'y 
yy:MMx:: 
^^y-MMy 
y:-M.^ty 
yy^s5y' ' 
y y : M ^ - ' ^ '•• 
' y y ^ M y 
'^yM^y^ 
yy-mMx-i 

45.6"8 
44.59 
41.24 
35.60 
33.34 
37.77 
39.12 
39.05 
36.15 
35.18 
39,24 
44,09 

-'::mmmi!Wwm^MyW£̂  
ymmymmyyymmyyh 
yA^^yytmyyyy^M^^^^^^^^ 
•-:;,47.56•;::--.i•^:•"y::•••:•v:•":^•^':':•j:52.05:•'':^^h'••:^''•' 

' " 4 9 ; 6 9 ' 5 3 ! 2 8 

49,03 53,21 
46,71 51,00 
41,85 47.80 
41.02 47.43 
43.95 49.73 
46.99 53.43 
54.61 62.51 
43.25 49.11 
41,65 4 7 9 5 
44.95 50,61 
49.14 54,32 

::!'ipyi66^;•^;-;::;^';::/;^:Ky^^^^ 
••̂  '• '^^Iii '^--^'yy-^yy-'"yyF^^xy:x-'y-yy-

yW^m^mM&ffmSyS::^ 
yWI^'^Cyyyyyyryyy^y^yyyyyy 
y.^mmm'MymMmyyy ^mrnmmymymm&Mmw ^xwmmmym'ympypm 
ymmKmy'mmmHyyy 
y^TQ 'yyyyyyyyyy ̂ w ^ y y y ' '̂^ 
;i3ip|^llHg:'BSiSSl mmxymyim!;mms:mM 

51.34 54,98 
, 50.05 54.29 

47.33 51.72 
43.84 49.94 
42.51 48.54 
48.42 54.05 
49.35 56.26 
51.20 58.15 
44,63 50.38 
43,11 48.91 
46,97 52.35 
50,68 54.89 

• y y y y y M ^ x i 
y'-y'yMAMx; 
py yyMM :̂ 
y^xy^>'4^My 

44.21 
45.98 
41.39 
35.84 
32.95 
34.52 
37.38 
40.80 
37.35 
34.54 
39.37 
41.89 

••xxr:yy:g^y 
•yyy:y^S:^y 
yyi^yiM^^ 
yyyyrM^y 
yyyyMMiy 
'-̂ yMyssM^ 
yyyyMmt 
yyyy'MM^ 
•^MMMMP: 
ly^yMMy 
y y y y ^ . i f y 
ESSIMIi 

46.68 
46.13 
42.76 
37.48 
35.06 
38,27 
40,70 
40,64 
36.07 
36.68 
41.11 
44.53 

yyyyyyMM. 
Wy'̂ ^W'̂ 'V^M 
xyiyyy^yizM 
•yfyy-yf^^^'i 

4'8.37 
48.24 
45.89 
40.54 
39,45 

• 42,59 
45,37 
52,08 
42.16 
40.28 
43.92 
47.97 

yyyyiy i .^M 
y ^ ' y y y y ^ S ^ 

SySMMm 
-y'yyyy^^Mm 
yyyyy:- '^^^^ 
•:yyyyy^'yy^M 
'yy^yyMM^iM. 
yM-MyyM.JQ 
W!\:yyyyf;^0 

50.28 
49.42 
46,36 
42,59 
41,37 
46,53 
47,78 
49.30 
44.33 
42.23 
45.71 
49.95 
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Month 
:̂ ^SLml3 
^Fei-13 
:Mar^13 
Vi^pft^ 
.Miayr1;3 
' J U H T I S 

•^'dili^l3 
•Aiig-i;3 
:^$ep'̂ 3 
lG#i3 

J S P ^ - S ^ 
:Dec-1"3 
Jan-14 
Feb-14 
Mar-14 
Apr-14 
May-14 
Jun-14 
Jui-14 

Aug-14 
Sep-14 
Oct-14 
Nov-14 
Dec-14 
Wimis 
'•f=^0B 
iMM? 
iB^^$ 
paMl 
iiiiiniiS 

yi$A 
•Au'gr'^.5 

'Si^sIS 
;:©cfefl 
^f^ovMs 
•§e| i i 
-Jan-16 
Feb-16 
Mar-16 
Apr-16 
May-16 
Jun-16 
Jul-16 

Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dec-16 
Jan-17 
Feb-17 
Mar-17 
Apr-17 
May-17 
Jun-17 
Jul-17 

Aug-17 

Nights 

y; y s y W y - y s Q ^ : 
y-yy\^ / y y ^ ^ B y 
yyy \yC-y^^ '2&y 
yy-yy-yy^y-MMy 
t y y ^ x - y y y y ^ ^ ' i : 
^•.y.y.y:-yyy:WM^'^ 
'y-yyyy^yiydsff&f-^ 
y:yyyy>:y'ymM.y 
'myyyy2B-27i^y 
y y B x y y y y W i M y 
^^yy^yM^'^^^^y 
y y y y y y y y . ^ . s ^ - ^ 

29.96 
29.81 
25.77 
24.02 
24.16 
29.78 
41,35 
43^31 
30.95 
23.57 

. 26.95 
29.84 

f y y y ^ ^ ^ y y m ^ f ^ . 
YBm}yyi00^:0"y 
?^ l y f ' y ^ ; yxm^^^^ 
^ fyyyyH' 'yyp2$^y 
i y ^ y y y y f y y ^ f ^ t 
xyyy^i lMfyXseyi 
y y y W ' ' ^ ^ ' ^ ^ ^ ^ ' 
^^c^W'SMy^my-
yyi}yyyy.-yy^i\0^y 
y^MrMyy^^'it^^^y 
ŷy?(y!̂ 7. MyB$M-.i 

y y M f x y y y ^ - I M 
•"40.03 
37.58 
33,43 
33.42 
31.06 
39.76 
45.50 
49.92 
35.53 
30.64 
35,05 
39 38 
43.32 
40.47 
35.23 
35.06 
32.64 
42.42 
51.01 
50.84 

Weekend 
yyy-yyy^:pQ.:, 
':yyxy'^ym4^y 
yy.y.yy:ma3:^'-^-
y - y y y y y m M y 

. ' - . - •'\ • • • . • • r O £ , U , f -'•"• 

w . . .""--- >.^ " ^ - y m r L , ' ^ l ^ " i ' y 

'yyyy^y'4^l&^y 
. • .y^^yy^y^'^ ' f^y 

^ ^ y y - y y ^ ^ - ^ i 
y.yiyyyy-^^KpQ-A 
faKasM;̂  
tyxyMmmm-: 

40.35 
39,79 
35.92 
34.99 
35.19 
43.35 • 
59.42 
61.57 
40.31 
35.92 
38,77 
42.11 

mmy^ym^M 
yy0yyy'^0M 
•[y^yyyWWK!^^ 
0':yyy:y '.y^M^y 
y yyyyyy^f:^y. 
^yyjy;yiyiM4^y 
y y y y y - y ^ i^x^ 
yyyyyyxM^y . 
mmymmm 
iiBBilit 

49.39 
47.50 
43.71 
43.20 
41.68 
58.01 
70.83 
73.93 
46.94 
42.46 
46.27 
50.19 
52.75 
49.03 
46.31 
43.52 
43.85 
59.30 

' • 74.76 
72.96 

SPP -Nominal $'s 
Weekend Peak PROMOD Weeknight PROMOD Weekend 

^yyi^yyyy-MMM^yyyyy^ 
yyy:£::yM^%M:Kyy^y^^^^ 
yyyyyy:yW)&' : 'Sy^^y '^y^ 
' ly^y '^yyy^^m^yy • ^ y y y x ^ ^ 
yyy£yyy^^tr^2ylyy-M^^^ 
'^yy.^^:yyyy^^5Mmyyyy (̂  y y ^ ^ y y y y;. y. y^yJ^rM' 
WyVyyy^'^>lm:£y££i'£'^£^&:^^ 
yyyx:-y-yy0^^yyxyyyyy^^ 
^yyi'MyMMx-xMi^-i-yM^^^^^^ 
:^;fe^;^--;;^'t^^^^x39^9E:i:^^:-?'^^ 
%y-Syyy^^y^Mi:-i'^&y''y:yy'^ 
Ilil̂ ;̂. ̂ ri:^--IP^Kp'̂ ?^^^^ 

45.64 30.00 38.81 
44.85 29.76 38.43 
40.76 25.70 34.43 
40.29 23.99 33.34 
40.74 24.35 33.61 
51.10 30.95 41.28 
67.93 40.89 56.85 
71.14 42:37 60.03 
46.42 32.51 38.63 
41.66 23.17 34.08 
44,94 27.54 37,26 
47,41 29.37 39.92 

EMMyyyS^W^ylW^y^MW^^y-^^ 
' •M- :yy 'hyyh^Mxyy0^ :y¥^ :MMy^ 
Ma^p^;^f:^iMfe:#fi>f7:r^ 
}^xyy:yyyyyyME<i^WM^^ 
y y y y y - i ^ y y m ^ ' y s y y l y y y M 
yy;yy%p^!^m^yyy0^^^^ 
p-ig^-e^^Ui$slp6s:i^W'SW^ 
.;3:>i:;::.;̂ >^vf||i:|iJ7^ f̂;:;Xî  
i|^.:|:ni§:,^#0p^^^^:;i<^ 
y-yy0My^^Mwy--W&^ySi^^ 
mmiyyy?yy§m^-0W^S^ 
py:M£yyy^9y^^^£M0B£^Smm& 

"'54';'86 " 40.81 '"' "" '""""""' 4'8T31 
53.58 38.68' 45.86 
48.99 33,64 42.18 
49.24 34,28 42.07 
46.79 31.59 39.68 
66.62 38.62 55.84 
83,13 46.00 67,23 
82.28 48.10 69.08 
53.92 36.46 45.36 
48.92 31.46 40.77 
52.56 35.96 44,46 
56 00 39.38 48 96 
56.20 42.32 51,16 
54.46 41,83 - 47.68 
50.50 35,30 -43.83 

• 49.06 37".25 ' - 42,26 
49.29' 32,44 - ' 42.03 

' 68.17 •' 42.24 - 57-11 
86,99.' . 52.82 70.88 
83.57' 50,23 < 69,96 
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r^a^P yyyWytyM^-. / 
•Be6^7 y y ^y.yy.y-yMp^y: 
Jan-iS 42.45 
Feb-18 43.46 
Mar-18 37.84 
Apr-18 33.80 

May-18 34.21 
Jun-18 40,26 
Jul-18 47.33 

Aug-18 54.20 
Sep-IB 43,11 
Oct-18 34.29 
Nov-18 37.34 
Dec-18 42.31 

Wa^9 'yyx::i^^.;i.r-^::r>i43.^:i;a 
^^^9y ' : yy : yy : : y ^3 i ^ - y 
')M^^:yyy-W-y^^M^y-: 

'^<iuri^ ' :W2' 'yyiyiyM'ysy^ 
'^M^yyxiiyy-^^ 

' ^ ^ Q yyyyvyy:^'yyi5^4^y^ 
iSpif 1^ y&^t.yir ^^yyy'^^QM 
•Ii^r^9 ^̂ î̂ :::>̂ ^̂ -;-̂ ::';:r̂ *i:';;-'?35J7̂ ^̂  
• ^ N J ^ 9 tfS'^y-M'Jy'x 3&^y\-
':tSi649 iyy^^^-^y-'Mx^---^^ 
'Janr2b ' ••44T64 
Feb-20 43.85 
Mar-20 38.40 
Apr-20 36,01 
May-20 35.11 
Jun-20 41.64 
Jul-20 49.24 

Aug-20 51.21 
Sep-20 40.22 
Oct-20 35.01 
Nov-20 39,68 
Dec-20 44.19 

'47^M':'yy-y:^ 
' • ^ ^ y y y y ' : 
'4^^4yyiyy^^ 
- s i i iM-xyy j 
52.68 
50,93 
47.60 
44.79 
45,24 
56.23 
75.34 
80,84 
55.60 
45.93 
49.18 
54.34 
S2.S^r:- :• ' •• : : • .y :̂. i 

5J::^;^:i':i;:fi;r::'̂ : 
^8;23^5:v.̂ :;'t''i(̂ ^ 
M M y y y y . : 
M^ii'y-y'r¥y 
'§^-&:iy:xx:By' 
' ^ M y y y y y 
W ^ : y y - y y 
Mx^ySyy-: 
^My:y ;^yy : 

M^0yyy:^' 
MMM:yy: 
ss'oe"" 
51.62 
47.71 
45.52 
45.72 
60.55 
76.41 
75.78 
49.42 
46.74 
50.25 
52.24 

'̂:-':-:i:ri:'̂ ''53:22'̂ i-'":' 
yyyx"iy'?iAyy 
•yyy : . 53My ' 

yyym^my^ 
57,47 
55.43 
52.64 
50.84 
51,44 
64.72 
87,10 
91,59 
61.67 
51,93 
55.81 
60.11 

^-i^;;-5J^6::::.'i 

yymmmtM: 

y ^ - y ^ : 51:i^:^:^ •'• 

m^^yXwM 
y:y;y'^iog:yy 
'^y^y^'iM^yy 
yyZxy^O^-yx 
y..yx..xy^i',.i:^p.yyx 

'm'^:lm>& 
m y y m m y - . 

57.19 
56.17 
52.66 
51.25 
51,34 
69.51 
88.20 
88,65 
56,34 
53,03 
55,83 
56,43 

•i- • ' i y .P ,^y ,%y , ' • • • " • ' • • : ' ' y 

y ^ s m y y y y 

:ymmj&^ 
mm-§5^^ 42.74 

44,39 
37,88 
34.58 
35.10 
40,94 
44.81 
53.40 
43,83 
34.71 
38.02 
42.30 

yyi^:9?yp-yyy' 
•'• ̂ 'i^s^'y^yy-yy 
• : . : . n o - i i y T y X X • •:!.•••: 

i:---35.453;î vi:̂ ;̂:̂ -< 
'y^^f^cyy"'j< 
y ^ w y y ^ y ^ y 
y'̂ A'̂ ')ri"'y^ '̂y'-''' 
•^•r.^y^xyyfyx y^^^W^'''y^yy 
;;"iSî l̂O'!:p!:̂ :i:̂ f 
y p ^ m y y ' y x 
iyss^ss^yyy 
y i ^ . ^ y y y 
•.i:,:a;r::^H-i'-'.'.';;;,-,.:,',sr-: 44.93 

44.44 
38.73 
37,07 
35,63 
41.93 
48.22 
51.54 
41.46 
35.17 
40.32 
44,05 

-*:;:•::'• :'.;.:;̂ %46>35 
'̂:B^ :̂̂ '>^42!61^ 

:i :•••:• ; . . ; : : : ' ^ : 4 ^ . 5 1 " 

;^;:?K^.::5b^l' 
50.62 
49,77 
46.34 
43.06 
43.45 
53.98 
71.24 
75.91 
53.69 
43.84 
47.37 
52,57 

yyfyy '&iM 
'mjyy]56^k 
•yyyxy-^m 
y y y y ^ ^ 
^W^̂ iyMM 
•':;:"4-;^^556.b5 
y'x^iyymM 
yriym'^TiM 
y y y y M ^ ^ . 
yyyxym&s 
' : y y y A & 
y y y y Y ^ s ^ 

51.55 
50.70 
46.30 
44.04 
44,33 
56,97 
71,99 
72.60 
48.63 
45.30 
48.51 
51.29 
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Month 
^ 3 X 0 3 

•MaMQ 

:Jun-l3 
.W~13 
•iA^f13 

y0m^3 
•fe^f3 
.D6q~13 
'jan-14 
Feb-14 
Mar-14 
Apr-14 
May-14 
Jun-14 
Jul-14 

Aug-14 
Sep-14 
Oct-14 
Nov-14 
Dec-14 

:::^^3^ 
-F^brlB 
M i l 5 

'iJun^lB 
M0^ 
yM0M 
:s§P1S 

.:•-•• ' • J i X l , : . ' : ^ . , 

Jan-16 
Feb-16 
Mar-16 
Apr-16 
May-16 
Jun-16 
Jul-16 

Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dec-16 

•::jan-t7 
::F^S7 

^^umi7 

•^'uit17 

Nights 
y y y y y y : ^ ^ : y 
yyyyy'-'^^^My'--
^•yyyy:-::^myx:.^ 
y 2 r " x y : y ^ ^ y y 
i y x y y y - - ^ M i y : 
yy':'.y'%^^M.y^^ 
• y y y y y m & { i • - • 
{yyyyy•MMy•.c 
' ^ : y y y y x ^ i y t ; 
• y y y y y M ^ m M 
yyy^xy ' s imyyy 
y y y y y z A ^ y y 

39.37 
39.12 
35.84 
34.60 
35.18 
36.33 
37.84 
37.51 
37.62 
3 7 0 0 
3 4 1 3 
3 7 1 6 

yiSyMyyiMMyiy 
i:{^ ;̂i,̂ ;:;i-';4Q;99::?|r?-
;:::Vv:^:^"-:S.|37^;;;;^^ 
' y x ^ y x y m y ^ y y 
P x y y y m t ^ y y y : 
My-yy'MM^'-iy 
^ixyiyyfm^yyx. 
yy^yyyyymMiy^y 
yyyyxyxy-^0y5: 
yx^^y'JiymMsyyy. 
y y ^ y y - y M s i y y 

45.95" 
45.38 
42.62 
41.54 
42.22 
42.45 
43.60 
43.30 
42.78 
41.96 
42.60 ' 
44.87 

W y y ^ P m M M 

'•¥yx!x'ix^^^0M. 
W y & S ^ ^ $ ^ y y 
'yMy:yyyyMMyx 

% m y y M 9 y 

ERGOT North -
. Weekend • Weekend 
vyyyy/MM^lP^M^Wi^x: 
yy:--2>y^nA:yy:yyy[:y, 
•:,:.:••" :,̂ i-::-|f4;e8:̂ :!:::̂ ib:̂ ^ ;̂̂ iî r̂ 
'yyy^''-'x^'^Mji:yyxy&"i 
h y y - y - ^ M ^ ' i ^ M i A y y y 
y y y y y y y ^ ^ i y y y y y y 
y i r̂ y. •:, >^^M'-- Kyi yyy;;:; 
-• y y y y y . m M y y y y y ^ y-
y i . ^yy W M y ' y t j y y x 
HyWy:x:MMyxyMy:'^y 
-'y y y ^ y ^ X - ^ - ^ y y y y ^ ^ 
^ yy y ' i - ' ^ 0 0 y V y m : : & 

40^47 

39.94 
37,37 
36,66 
36.43 
37.76 
41.12 
40.35 
40.84 
37.98 • 
36.86 
40.05 

W y y y m ^ m M ^ ' y W m ' 

^•"X-X 

yyy 
yyy 
y y 

^yyM^yMMyy^yy 
W-:fyMM:M^yx'^ 

iyyyyMos-'yyyyyy 
x ^ y m y M M y y y t y 
yy&;BMMyyt : iyy 
x y y y x A M o y ^ y y y 
'yyyyyyl^My'yyyiy 
x y y y s ^ M y y y W ' ' 
W y T y s S ^ y M : ^ ^ 

45.81 
43.64 
42,76 
43.22 
45.41 
48.49 
49.34 
47,03 
43.02 
43.76 
46.13 

^My^yyM2Bt^'yyyy 
^^'4'MiPi^^xM%M 

£|l;'iKiH'SilS8#SS; 

V : m m ^ ' M ( ^ y i ^ f y 

':yi: 

'.yy. 

Nominal S's 
Peak PROMOD 
WmMyyyyy-y'y: 
vyttMyy^iyyyyy 
' y y ^ ^ y y y y y ^ 
' •y?Mmyy"x" 'y . 
••::̂ î:34^b8:iil:;-::r":.-̂ ::;:: 
yyy^A'y-yyyyiy 
'xi^M^Syxyxy-yh 
y-yM^yyyyyyyy 
y^yify^iyyyyyy 
' y t ^ ^ ^ ^ x y y y y y : 
i y y ^ ^ ' y y y x y y 
• i y ^ M i y f i ' y M 

40.68 
40.18 
38.59 
37.64 
37.32 
38.47 
42.73 

• 41.75 
42.45 
38.48 
39.26 
40.55 

W y ^ ^ W M ^ p y y i 
y y ^ m A y - y y y 
•y0 iSs^Wv&yy^ 
fyyWMyy§yyyyl\ 
y 'M&my'y ' iy&^ ' 
y 0 m M ^ y y y y y y n 

:^:yyM^m^yyy:Syx 
^y$i iMy;yyyy}y 
y y ^ M i m y y - y y 

yWtmxM-. :yyy^ 
46.76 
45.97 
44.34 
43.35 
43.82 
46.81 
50.99 
52.32 
49.13 
43.63 
45.01 
46.50 

l^x^^m:yyyfmy: 

yjmy45My(yyxyy 
m ^ i m ^ m y y y j ^ 
iyyMMWxmyi$^ 

y y i ^ s M y y i k y m 

Weeknight PROMOD Weekend 

W y ^ ^ < - y i - y y y y x M ^ M 
y K y s ^ i y y : -'-:. ̂ y '.yy-iTm 
£ • '^^i;-^ffiv/ y y y y y - ^ ' y ' M ^ 
•y yM4(yy- yy.y y y y ^ y ^ M 
y i ^ y M ^ y y y y i y y S ' M ^ ^ 
•i:i^•••33n8<•;^^^:•:V;:•:^•f:i::i/|^•:3|:3S 

y y y m M h y y y y ' y x y ^ ' ' ^ ^ 
^ y i 0 M - / y y Miyy'y^ 'y5&^ 
'y '^MMi^y^-yylyM-^'^iS 
y i y ^ ^ y y i y y y y x y y y y i ^ 
•i; ̂ xx 'ŝ Mŷ ŷ y "̂y. y'- xyfM^ 
•B^yMs6&&y^y:^0 ' \ 'WM 

'39.01 "40.35 
38.87 39.87 
36.49 37.12 
34,68 36.29 
35,60 36.17 
36,29 37.56 
37.83 40.65 
37.48 40,00 
37.59 40,32 
37.01 37.83 
35,66 36.42 
36:42 39.51 

^y^xMoMy^y^'wy^WW^M^ 
' y n ^ ^ ! f ^ y y y y S y y y 0 0 t M 

'yMy:^^^y'^y<^:W'y^y: '^^ 
îMi;fî :̂ tS:::̂ i!:̂ ""̂ i-;:̂ fS3="̂ W 

y y y ^ i i M y ^ ^ ^ » ^ t y ^ ^ y ^ ^ 

y y m m 
QyyySTMii-yyW^^ 
^y iy tMrnM-Myy 
y x y § ^ § y y y y y m 

"45!92' 
45.30 
42.76 
41.51 
42.39 
42,36 
43.64 
43.27 
42,69 
42.10 
43.13 
44,63 

w y i y ^ i m m y f y M 
k ' i y y - § i m & y i M 

mMmmfSm 

my2^. 

xx:^yMM 
llofiili 

46.44 
45,75 
43,51 
42.60 
43.04 
45,00 
47,89 
48.33 
46,42 
42,85 
43.64 
45,94 

y i y i M ^ 

y y y § ^ 0 

m 
yMmyy^y^wyM:hs(}m 
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Iep7 
::®t^ 
^NPV-17 

Jan-i 8 
Feb-18 
Mar-18 
Apr-18 
May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-18 
Dec-18 

•:;ji!lr19 
^Fefe^^ 
'•Ma#Q 
'y^yi^ 
'Kfl,a:y l̂9 
•̂ Jitiin-1'9 

;Siep^i"9 
t0c£yi9 

Jan-20 
Feb-20 
Mar-20 
Apr-20 

May-20 
Jun-20 
Jul-20 

Aug-20 
Sep-20 
Oot-20 
Nov-20 
Dec-20 

'y fy 'MM: 

fyyy'i^ies': 

y.y''.'46M-
49!54 
48.36 
45.88 
44.25 
44.50 
45.03 
46.43 
46.37 
45.90 
45.04 
46.01 
47.56 

yyy.mB^-
y lyyMhy 
y''M0M. 
}ry.y^45M&:, 
yyy^M-^ 
.:^^::^:'r^5;g65 
yyyy'Ax^:: 
^ ;̂̂ ':i'̂ ^>48:05i:: 
•:xy;ym:^2' ' . 
yyymm:: 
•yyi:^4im^ 
y'WMMx 

'""5Q.W 
49.82 
47,32 
45.84 
45.94 
46,48 
47,86 
47.55 
47.09 
46.44 
47,46 
49,01 

:4&.my\yy 
^^A^Myyy 
.̂ 45^8;;:̂  ̂ :̂ -̂ ::;̂  
'Mxit'.yjy 
50.66 
48,91 
46.75 
45.29 
4531 
47.63 
52.47 
52.09 
51.04 
45.98 
46.99 
48.86 
50:45̂ . :̂-;s-

^4|;8lS-;5 
MMi'i:';y 
miAk '̂Sy:y. 
M M k y y 
m & y y -
" 0 ^ y 0 y : 
r^n&yt-y 
:5f60:;-:::.;̂ |-
^MMyyyy 
i^^Myyy-y 
-:M^y:yy 
50,84 
50,24 
48.19 
46.87 
46.76 
4931 
54,39 
52.90 
51.35 
47.39 
48.45 
50.36 

H? ••:•';;•:• ^^^'•ii 'sb 6 l : 
•X- ' ^"'"jS •:":<-VV^^V:;;%:!; 

yywyy-:/4Q si 
' y i y M i M m . 

50.22 
49,12 
47.26 
45.82 
45,85 
48.89 
55.46 
54,98 
53.64 
46.52 
47,66 
49,30 

yy-mm(<^y. 
y y M y y s m : 
my^mm?' ••mymmm^ 
•yyyyymM: 
yyy .yxy^ :AQy^ 

ypy-yy^s^^^ 
xyyyyyyyc^f^yf^. 

'̂ •̂ xByy-yy^^0i: 
^yyy^yf4Bfif 
l i .Wi:56:26; 

51.08 
50.44 
48.72 
47.38 
47.33 
50,63 
57,61 
55.60 
53.49 
47.91 
49.03 
50,73 

;^^19g:v-::.:: 
^3:feiV.̂ ;,;;̂  
•44-^-'yy-yh-i' 
'AG^yyyy 
49.59 
48.25 
46.00 
44.30 
44,66 
44.97 
46.43 
46.36 
45.90 
45.09 
46.18 
47.34 
^mmyyyy' 
^ ^ m ^ y m 
•^MytSy-x 
•45135 î î ^̂ V̂̂ i'"-
' ^ ^ y M i y 
4s;fc:.--::v y 
y^^^yyyy 
'•^^Mij§yy 
M ^ y y y y y 
• m m . y y x y 
j^i&yyyy:. 
'^$^:y:yyy 
50.32 
49.75 
47.46 
45.87 
46.12 
46,42 
47.84 
47.55 
47.06 
46.50 
47,58 
48,78 

yyyy47^:9^ 
yyyyy%AM 
y-ysmmm 
yyy-y:) iM 

49.89 
48.85 
46.61 
45,12 
45.16 
47,28 
51,54 
51.25 
50.45 
45,83 
46.84 
48,66 

'yyyyy-mM 
y^yyyymM 
y y y y y ^ M 
'y-yM'^y^ 
yiyyyyMM 
yy-fyf^kh 
yWy^yssM 
m y ' y M M 
'yy^t'^^ifftm 
•xyf'yyWM-
yy. tx :y&2 
Myiyy^yM^ 

50.76 
50.22 
48.03 
46.70 
46.66 
48.83 
53,40 
52.18 
50.77 
47.26 
48.29 
50.15 
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Month 
Jan-13 
Feb-13 
Mar-13 
Aar-13 

May-13 
Jun-13 
Jul-13 

Aug-13 
Sep-13 
Oci-13 
Nov-13 
Dec-13 
Jan-14 
Feb-14 
Mar-14 
Apr-14 
May-14 
Jun-14 
Jul-14 

Aug-14 
Sep-14 
Oct-14 
Nov-14 
Dec-14 
Jan-15 
Feb-15 
Mar-15 
Apr-15 
May-15 
Jun-15 
JuM5 

Alig-15 
Sep-J5 
OcM5 

N D V - 1 5 

Dec-15 
Jan 16 
Feb-16 
Mar-16 
Apr-16 
May-16 
Jun-16 
Jul-16 

Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dec-16 

n'aji-n 
i M S f 
: i i fe|7 

" i ^ f i ? 
^Mjrv|% 

W0^ 

Power Prices ($/M 
ERCOT South -Nominal $'s 

Nights Weekend Weekend Peak PROMOD Weeknight PROMOD Weekend 

y:fyx-yPi&yy^ysoyy^'''^^^^^ 
y:yxxy y y : y ! i y ^ ^ 2 o y x y y K y x y i y ' M ^ 
yx^yyxyKyyyyi^^(^:3-yy.-^ 
'•yy;-''y'yy':.:y.k^Js^yyx^^^^ 
yyyS-)yyyys^:74yy' '^yy:y.y ::̂ 'l3;7l̂ "-"'-:"":̂ -'''-:>l-i:;̂ î ^^ ;̂lV"3 :̂?v".;̂  
y y y K y y y y y B M ' y l ^ . y iK . yx^mMyyy i y ' ^ y y y & 
Vji:0:;i/.-:5:-^^:;;-A3^.9g':i:'";.-

yyx:yM-y^y^M74^ymyy^^ 
xyyyy^yyyy:3dMiy'V'>yyy~^^ 
'ySx'.-^"'yy:yyy 
i y y - y y i y y y i W ^ ' y ^ 
yyiy.yyy-xyy^^^d^^^^^ 

39.57"""" 46"79 40,97 39.12 40,66 
39.06 39.94 40.22 38.80 39,87 
36.17 37.64 38.77 36.73 37.40 
34.96 36.91 37.81 34,99 36.58 
35.53 36,84 37.76 35,97 36.56 
36.72 38,42 39.24 36.66 38.18 
38.18 41,57 43.24 38.18 41,07 
37.87 40,65 42,07 37.86 40,32 
37,76 41.04 42,71 37.76 40,51 
37,30 38.40 38,95 37,28 38.25 
34.25 37.22 39.76 3531 36.76 
37,54 40.50 40.98 36,72 39.98 

!W-f^;v-S:-'^lS^ 
iyMy^^-^'y^&y^l^^^l'til^^ 
ly2yy '^yyx?yS^m- i^^^ 
yy:yn-^-y':}yyy:prmy^ 
' ^ / y t y y y x M i x m ^ y x y ^ 
vyPxx iMy 'yysM^xyy-yM 
l y W y y y y x ^ ^ y ^ f i y ^ y y W & ^ S ^ ^ 
j 'x ' i l txWyyfMWy^yMyyy^^^ 
t M - y & y y - y M k ^ i y y ^ ^ 
y y J f y y ' y y y M M y y y i t i y - y y 
W? i^ ' ' 2^ ' ' ^ 'Xy^^Myyyyyyy -yM 
MW*li''#s^'l:Mfelfl/^^^ 

46.97" """" ' 47.47 47.68 46.90 -47,42 
46.25 46,55 46.66 46,22 46.49 
43,82 44,65 45.17 43,91 44.54 
42.49 43,45 43.91 42.48 43,32 
43.12 44.17 44.76 43,26 43.97 
43,18 46.11 47,55 43,14 45.70 
44,17 49.03 51.52 44.21 48.44 
44.13 50.19 53.14 44,06 49,18 
43.29 47.61 49.74 43,17 47.02 
42,83 • 43.92 44.50 42.93 43,75 
43,34 44.45 45.82 44,00 44.33 
46.02 47.43 47.77 45,65 47.24 

yyyyyy fyyyy^^^ iyyyu^y^ 
y : y y y m ' y M 0 y ^ M y t M y y ^ 

my^yxym:yM&!ym&^y(^^&0M^^^ 

iriliPMllHlMttiStfSlfc^iilsftStli^ 
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;Ndv^l7 

Jan-18 
Feb-18 
Mar-18 
Apr-18 
May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-18 
Dec-18 

JA|@^ 
ftp'? 
• l u r ^ l 

^'^ei?-1^ 
•^iDbt^lS 
•--'|lp@5 
;bec^i9 
Jan-26 
Feb-20 
Mar-20 
Apr-20 
May-20 
Jun-20 
Jul-20 

Aug-20 
Sep-20 
Oct-20 
Nov-20 
Dec-20 

iin4J$:36"^-; 
"f:-:43:i5-;:'^-' 
i:-••44:91^^ .̂̂ '. 
^^•.•^47!3i::̂ \̂' 
"" 49.97 

48,90 
46.22 
44,79 
44,71 
45.47 
46,62 
47.27 
46.27 
45.00 
45.92 
47.94 

y^Miyy. 
W ^ ^ y y 
ly^d^iyr 
^y/^Mxy 
y y ^ m y " 
":y4s^my^ 
yy47M'y 

ySs^'y'. 

yyMyT^xy 
y^sMyy 

5648 
49,76 
47.75 
46.32 
45.99 
46,59 
47.99 
47.71 
46.91 
45,96 
46.91 
48.73 

ymm :̂̂ ^yy^yyy:ym;82y''xyTy-'̂  
^^• '44:^a^}: ' 'v":a:3:^-: | '^ 

•::Mz^x.̂ 'yy-2Myyx:^^5yyyyyr 
yM^xyMyyyxyi^y^^My^ 

50.66" ' 56,'85 
49,37 49.57 
46.99 4733 
45.64 46.10 
45.76 46.38 
48.08 49,39 
52,57 55.50 
53.01 55,90 
51,34 53,91 
46.15 46.81 
4715 4795 
4941 49.84 

•>5l::08l^:i;^^:-^--;^ 
'y^f7fy^y-yyyy\:MM'yyyy^^^ 
::,MiMy0y:yy§y^^m'Myy^^ 
•^;45•5G-^•":K^;:!t-:^!k:H•i!•:^^ 
x'my:^'yyyy^'yKy^^ 
':^.#72-^-^:;?:,:MK^:i'P':i^^4^ 
:; '^M^yy^yx-i^iM^yS^M^yy^ ̂ ;̂'':;:' 
-55;1,6};iib"^;;-i:^;S'̂ "^-: '̂'̂ -^:^^^ 
y$f^}'yyyyyyyfi-yiB^MMf^^ 
^^MWyyyyy'yMy&^yy^^^ 
i:-W$^yyy^'y^:^yyyMM 
yS^^yyy&^yyy'^yM-^^^ 

51.32 5Ti4 
50.16 50.31 
48,65 49.04 
47,27 47,74 
47.00 47.64 
49.57 50.99 
54.50 57.71 
53,19 55,93 
51.39 53,64 
47.22 47,91 
48.24 48.98 
50.38 50.75 

.xx.xy^.^yx 
yy :̂yy:-4^My r̂ 
•^JSUs-iar-i^ 
m y M M y y 

49,90 
48,81 
46.22 
44,89 
44.83 
45.46 
46,61 
47,24 
46.25 
45,03 
46.13 
47.62 

mimm-
-iyyy-yiq^y.::. 

yyymmm:̂  
'mmMyy 
yxyy;t^:?^yy 

myyime^ y y y ^ m : y 
'-:v:: ::•••: •^s:iR ^cix.::y 
mimm': 
'•y-•-".-'--Ij-Jt^ V Q "̂ ' ' 

m i m m y 
'ym^̂ mmyy 

50.36 
49.66 
47.78 
46.33 
46.20 
46.54 
4796 
47,74 
46,85 
46.02 
47.06 
48,35 

::^^:;:"":l£k1^ 
. f ^ i i ; ; : ^ ! ^ 
•PyKyî M 
yy^S-^ 

50.56 
49.33 
46.86 
45.48 
45.58 
47.73 
51.66 
52.18 
50.78 
45.99 
46.95 
49.18 

: ^ :5^ ; : : - ; . : -^^ 

••fyyiAQM 
::fyy4^0 
lyyyWM 
yy^yWM 
•'yyyyî M 
yy^'^-fS 
yyySAm 
^y%mî b 
y'yiM^Si 
xx^mm^ 

51.16 
50.13 
48,47 
47,12 
46.86 
49.07 
53.52 
52.43 
50.80 
47.05 
48.01 
50.14 
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Month 
^•JafPlS 
Teii^h 
:j^ai>l3 

y ^ B 
'May-'13 
••i).iir l̂S 

y$i^^ 
(^jgri^ 
i.Sep--13 
;:P^X1^3 

cSt^^is 
:'bWl"3 
' jan-14 
Feb-14 
Mar-14 
Apr-14 
May-14 
Jun-14 
Jul-14 

Aug-14 
Sep-14 
Oct-14 
Nov-14 
Dec-14 

:̂ |J.anh1-5 

;|efe^ S K ? 
-vS'Jts 
;Sji0ip 
•-liBtirlS 

:|MS ;;Aj|grj5 
!Bep^5 
y 0 i & 
^f i^0 
:iip^|fe 

Jan-16 
Feb-16 
Mar-16 
Apr-16 
May-16 
Jun-16 
Jul-16 

Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dec-16 
Jan-17 
Feb-17 
Mar-17 
Apr-17 

May-17 
Jun-17 
JuM7 

Aiig-17 

Power Prices {$/MWh) -Nominai S's | 

Nights 
-;-" A-.,-;::.-̂ •:̂ •- • -'i :".ii36.49:;-;-;,-
y=yy-yy.yy:mmy.y 
::::":-:^^::'^/'^,:;^^v:;:32.8^-;:^^ 
yyyyyyy''M^m^^:-^ 
y x y y y i y y y m s y ^ ' y 
y y ^ y y y y i m M y y i 
y y x y y y x . y y ^ J 4 . y y 
• y . : y y y y y y M M - y 
-r y y ' i y y y - y i ^ ^ y y mmmmmmm: 
KW:m:mm^m 
l y y y y y y y i m m y y 

38,42 
38.08 
35.00 
33.79 
34.38 
35.49 
36,89 
36.59 
36.56 
36.05 
33.24 
36.35 

y;^;jyyyyxyy;yy^^<iy^^^ 

yyyy \ s s 0yyyyizt^yyy-
y y . Phy-yy-xyy-^^ii^^y^ 
-"'V y:xyy.xy'-^- ^ / i k y y 

g-ilS-ilS^'l^SW ymuyym^̂ mm mymyy&mmy. 
y y m m i ^ y y ^ ^ y ^ y ^ 
yyymm^'mmym mmm̂ ywmMx myBmyymm-̂ '̂  

45,33 
44,61 
42.19 
40,94 
41,58 
41.62 
42,65 
42.48 
41.78 
41.29 
41.84 
44 32 
46.69 
45.90 
43.39 
42.01 
42.03 • 
.42.81 
43.9'7 

' 43.86 

ERCOT West -Nominal $'s 
Weekend Weekend Peak PROMOD Weeknight 

y y ' y y ^ y y ^ ^ M y y ' W y x y m y ^ ^ 
yWiyyi^Mily ' -yk^y^^^ 
•:;̂ ;-'''-:̂ ";7':̂ :î ':;̂ 3̂ ;Gb;,î '3̂ '̂:::̂ "̂̂ ^ 
y y y ' K y y 3 ^ y y . ] y y : i : y y x ^ ^ 
^.^v:|:;^^:::viv>::^32;^^;«^ 
^ y y i E T y - ^ Q S y y y y y x y M M y ^ ^ 
yyy^'yyMd^yyd^^^^^ 
y l y y y y y M M y ' y y ' x y y m 
y.yy}yxxy-&^l':yyKy'y' 'my^^ 
Vyy\^ yymlrByyry^^^ 
' • y y y y ' y - ^ ^ M y y y ^ ^ ^ 
: y y y y . y . y $ ^ i ^ y y y y i : : y y y ^ 

3 9 i l ' "'' 39 JO 38b5" 
38.86 39.09 37.83 
36,41 37.56 35,60 
35.71 36.63 33.86 
35.57 36.42 34.79 
37.10 37.89 35,45 
40,38 42.07 36,86 
39.63 41.16 36.57 
39.91 41.60 36.54 
37.11 37.65 36.04 
36.02 38.46 34,80 
39.15 39.61 35.60 

yyy'ymMyW^^^W^y'^ 
v;p::^^;:;^:S^:fq;9fe;^-;i:-li;;^^ 
Myi-MBxys^yy^^yy^ 
y y § m p f 0 0 5 0 y M M i r y y $ ^ ^ 
;(i^l^4:£:<>S^;S^f!i0^^^ 
MxM'-y^Myyiyy; :y '0 :y0M^ 
W'Syyy:f^^^0kMyyM^ym%MM$^y 
Ev^:i-i-^i"S&lK?S^'^^i^l^^^^^ 
iiyyyyyKyy^js^yyyyiyy^ 
y-W'fyyMM^Wy&yymi^^yy^^ym 
yyyA:Mi.y^MxMyyyyy 
'^ ' • iyiyyymM^^yfyy^i^^ 

"45J7 ' 45.93 45.25'"" 
44.97 45.10 44,57 
43.01 43,52- 42.27 
41.93 42.41 40.92 
42,41 42.90 41,71 
44.55 45.98 41.57 
47,70 50.26 42,68 
48.66 51.69 42.44 
46.14 48,27 41.67 
42,36 42.95 41.41 
42.87 44.12 42.43 
45 52 45.84 44 03 
47.49 47,65 46,75 
46.24 ' 46.37 , 46,83 
44.20 44.61 43.42 
42.94 , 43,45- , 42.09 
43.01 . , 43.58 ~ ^ 42.18 
45.71 - , '47,16- 42.77 
49.55 ' 52.35 • 44.05 
50.59 " 53.89 43,79 

PROMOD Weekend 

y y : m y : ^ y ^ ^ ^ ^ 
mmym'm^ mmmyym^ 
SiiissS ' ^my.yyiym:r8 
yiymm<^-m^ mmmym ŷ ymmmmw 
m y y y y y y y ^ M 

y y y y y r y i y m ^ 
39.39 
38.80 
36,19 
35,37 
35.32 
36.87 
39.87 
39,26 
39.37 
36.96 
35,58 
38.64 

'WiWy^yM^M 
y y y y yy:y:M^ 
•y^£y^yy: f 3i8:M 

my:ymyim-fyy:"0-;yyiyyist4:^ 
^^:'y 'ŷ ŷ x̂ W ^ ^ 
" ^ y ^ ^ y y y y y y y ^ i ^ 
yy.yyyy'y^W'A^iAQ 
' 0 y y y y y M ^ M 
yyyyyyMMy30^2 
'x^Myxyy^y^-'Sf^ 
yyyyyMyy^y'^^ 

45.72 
44.91 
42,90 
41.80 
42.25 
44,14 
47.08 
47,63 
45.53 
42,19 
42.77 
45 36 
47.39 
46,20 
44.06 
42,82 
42.80 
45,30 
48,75 
49,64 
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'Sep? 
:;6.ct-̂ 7 
'"N0Vt1.7 

Jan-18 
Feb-18 
Mar-18 
Apr-18 
May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-18 
Dec-18 
::Jan-i9 
.•Feb l̂9 
• • • • f t f i a r - l ^ 

'Jun-19 ; 
:i^uH9; 

•"AXjg. i^19 • 
Js^t9 
'-Octt^g .• 
^Spt^^9': 
iOQcf1'9', 
Jan-20 
Feb-20 
Mar-20 
Apr-20 
May-20 
Jun-20 
Jul-20 

Aug-20 
Sep-20 
Oct-20 
Nov-20 
Dec-20 

•.43:60:^"'::'"V::.; 
4 2 : 4 7 " ' • -- .y 

^4kMyyyyy 
4^i7&.:':yyy 
48.47 
47.35 
44.77 
43,26 
43.32 
43.98 
45,18 
45.50 
44.75 
43,70 
44.65 
46,44 

'^sm^y-y-y" 
4 7 - : 9 5 y y y y ' 

i^^ysx'y'yy 
'4k^ii5yy-y'y:. 

'My^-yy^^ i 
:4^:74yyyyy: 

'M'M'.y:yyyy 
m j 4 y y y : y ' 
^ 4 ^ y y y y . 

'MStyiyyh 
' ' ^ ^ y y ' y y : 
47:2$:.'rtf >::.;> 
49:'08 ' 
48,44 
46.27 
44.78 
44.64 
45.18 
46,55 
46,26 
45.69 
44.88 
45.87 
47.49 

' y'.yx::."xiar^^xy:y-' 
'xy'-..yyAQjdyy.yy 

yyyy-^A^yfQy'yy 

:yy ' . . 'yi^Myy^yy 
48.99 
4 7 8 5 
45.58 
44.16 
44,19 
46.65 
51.28 
51,35 
49.96 
44.79 
45,70 
47.76 

' y ^ y y - M M y y -
-•xS^yf-'x^^yyyx 
y y y : ^ ' 4 & y y y y y . 
••":.:--^::-::.::-45;ii:;:'-:v.'•.:::': 

^^•^^^^•••:;;;,45;15;:^-r^:^^ 

'yy-'̂ yx^-Wy^yy'̂  
'y^yK.y^Mmyy 
•y.'yyWy&sryyyy' 
yyyyxi^Myyyy 
yy\'yW0^fy-y]: 
' y - ' - y y ' ^ & y y y y 

'yy!^yyM40^.y''y 
49:72" 
48,87 
47,08 
45.74 
45.53 
48.18 
53.21 
51,88 
50,15 
46.01 
46.96 
48.96 

y y y y y y M m W y 

yyyiJ^MMyy 
y y x y i ' M M y y 
•^^•\v>^i.'4V:35;'V"-

49.14 
48,04 
45.97 
44.65 
44,75 
47,98 
54.30 
54,33 
52,60 
45.39 
46.39 
48.16 

ryyyyy^MW-y-
yyyy^yMM'xy 'x 
y y y y y r A ^ x y 

y'x'- '^x^h^yv: 
W y y - y ^ s ^ i y l 
y y y y : M M y y 
y y y x y r S ^ ^ ^ ' ^ y 

yyy^xy^^Wy> 
I'yyyxy^sM^yyy 
'^yyyyyW^yy 
s y f y y - i W s ^ y y 
y y y y x - y ^ M ^ s y y 

49,91 
49.06 
47.50 
46.24 
46.13 
49,60 
56,49 
54,71 
52,40 
46.63 
47.58 
49.35 

yy'A^^zy'ii-y 
xy: :MMyyy 
• 'y i^3f^yyyyy 
.;•• ^4S;4^.H--'.::. 

48.46 
47.25 
44.81 
43,36 
43.47 
43.96 
45,17 
45.50 
44.73 
43.74 
44,82 
46.17 

^.^,.,.^^^_._-.^,_ 

:̂̂ ':"'.-47;al7:̂ ;̂'::'̂  
' •^yyMM^yyyy 
y y ' ^ : 2 y . r y y \ ' 
'vv:;'̂ 44:46::^.:^:' 
yyMif^yy/'y 
yyyy&iyyM--
yy-'mT^yy^iyy 
y y A i ^ y i h i y 
y y % ^ ' ' y x y y y 

y ynsMs^y^yy 
• ^ y y & y y i y y 

49.61 
48.35 
46.34 
44,81 
44.85 
45.12 
46.52 
46.27 
45.66 
44.94 
46.00 
47.21 

:t;::-;:-y^^^':i::^46:^ 
y . y y y y ^ ^ i 
;-;;;;--" .̂i:i:'i.:"|4.54 

:'̂ :--- :̂̂ :"?'::46:84 
48,86 
47.80 
45.44 
44,00 
44.04 
46,30 
50,35 
50.50 
49.37 
44,62 
45.53 
47.56 

.-v/:..,i.^v;":;-gg;34 
>^::i::::::l '^:i^' ' :^^1 
y y y y y y ' : - ^ ' ^ 

y y y y y u m 
y y - y - y y ^ j S i 
y y y y y ' ' ^ 4 7 m 
'xy y y y 5̂̂ 189 

' 0 y y x y M M 
•ycyx-yymy7^ 

y y m y ' ' ' M ^ 
' W - y ' y y y ^ ^ ^ 
y y y y y y ^ ^ 

49,60 
48,84 
46.93 
45.59 
45.41 
47.68 
52.20 
51.12 
49,55 
45,86 
46,78 
48,74 
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^ ^ X d 

2017 5.0 2.6 2.4 0.93 
2018 5.2 2.7 2.5 0.93 

2on 5.1 2.6 2.5 0.95 
2020 4.5 2.3 2.2 0.98 
2021 4.3 2.2 2.1 1.01 
2022: 4.3 2.2 2.1 1.03 
2023 4.2 2.1 2.1 1.04 
2024 4.1 2.1 2.0 1.06 
2025 4.1 2.1 2.0 1.06 

2026 3.9 2.0 1.9 1.07 
2027 3.9 2.0 1.9 1.07 
2028 3.9 2.0 1.9 1.07 

2029 3.9 2.0 1.9 1.07 
2030 3.9 2.0 1.9 1.07 
2031 3.8 2.0 1.8 1.07 
2032 3.9 2.0 1.9 1.07 
2033 3.8 1.9 1.9 1.07 
2034 3.8 1.9 1.9 1.07 
2035 3.9 2.0 1.9 1.07 
2036 3.8 2.0 1.8 1.07 
2037 3.8 2.0 1.8 1.07 
2038 3.8 1.9 1.9 1.07 
2039 3.8 1.9 1.9 1.07 
2040 3.7 1.9 1.8 1.07 
2041 3.7 1.9 1.8 1.07 
2042 3.7 1.9 1.8 1.07 
2043 3.5 1.8 1.7 1.07 
2044- 3.5 1.8 1.7 1.07 

2045 3.5 1.8 1.7 1.07 
2046 3.5 1.8 1.7 1.07 

EXHIBIT 
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Time Period 
On-Peak 
Off-Peak 
Nights 
Weekends 
Weekend Peak 
PROMOD Weeknight 
PROMOD Weekend 

Definition 
normal peak hours: 5 days x 16 hours 
ALL hours not on-peak (5 days x 8 hours -J- 2 days x 24 hours weekend) 
ALL night hours: 7 days x 8 hours 
all vi'eekend hours: 2 days x 24 hours 
normal peak hours weekend only: 2 days x 16 hours 
32 hrs (excludes Friday night) 
56 hrs (Includes Friday night - Monday morning) 

1.1023 Short ton to Metric Tonne conversion factor 
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Month 

Jan-16 

Feb-16 

Mar-16 

Apr-16 

May-16 

Jun-16 

Jul-16 

Aug-16 

Sep-16 

Ocl-16 

Nov-16 

Dec-16 

Jarh-17 

Fet^17 

Mar-17 

Apr-17 
Mayr17 

J m - 1 7 

JuH7 
Aog-17 
3ep-l7 
dci-17 
rJov-17 
Osc:if7 
Jan-'lS 
Feb-18 
Mar-18 
Apr-1 S 

May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Ocl-ia 
Nc)V-1 B 
Dec-18 
Jan-19 
.Feb-19 
Mar-lS 
-Apr-19 
May-19 
Jiin-19 
Jul-lp 

Aug-13 
Sep-19 
0(rt-i9 
Nov-IB 
6ec^l9 
Jan-20 
Feb-2D 
Mar-20 
Apr-20 
May20 
Jun-20 
Jul-20 

Aug-20 
Sep-20 
Oc!-20 
Nov-20 
Dec-20 

PJM-AEP GEN HUB 

On-Peak 
37.01 
35,33 
34.14 
32,86 
34,81 
35,49 
41.39 
38.15 
35.07 
32,60 
33,26 
33.98 

î woV-
3B.78 

36.63 

35.06 

37.85 

3B.Z4 

'• 47.21" 

41.51 

3 B £ 8 

35.24. 

36.71 

36.48 -
42.01 

40.16 

38.21 

37.59 
38.41 
40.04 
48.56 

45.69 

41,70 
33,24 

36,34 

37,13 

46.55 -
44:23 . 
4 i : 8 S ' 

38.31 -
• 40;39 

-42,43--

52,9B" 
4 8 . 7 1 ' 

• 43 .?4 

39.37 -
"39.16' 

39 .47 : 

48,36 

44,62 

42,56 

40,22 

41.89 

44,46 

55,62 
50.51 

46,14 

42,10 
41.04 

41,53 

0(f-Peak 

29.06 

28,53 

26,36 

25.86 

25.10 

25,66 

28,97 

26.49 

24.87 

24,90 

26,83 

27.00 

30 .36 . 

so;i5 
26.01 • 
2552 
23.99. 

- 26.66-
32.10: 

. 27.45 
25,67 
24.99 
27.53 -
28.28 
30,99 
31,06 
27.77 
25.83 
24,66 
27,10 
32,66 
30,01 
28,46 
25.18 
27.12 
27.85 

• 33.74 
- 33.62 • 

.• 29.77 • 
27:0s: • 

.•:26i!2 -
•29"^7': 

•'35.36 
- S2.62 

29.76 
- 26.83 -

• • 29:68.' 
29.82 
35.39 
34.39 
29,96 
28,56 
29,39 
30,51 
36,95 
34,69 
31,40 
30,32 
31,36 
31,73 

SPP_CENTRAL 

On-Peak 
37.74 
35,98 
33.41 
34.20 
36,62 
38,40 
43.86 
•52.20 
37.75 
34,83 
34,53 
35.00 
AzMy 
40.47 

37.26 

i 38.09 

41-.'•SO 

. 43".6S' 

51.94. 
i-- 48.43 

43.34 
• 40.13 

40.36 • 
3 ^ 7 . . 
'4iii.74' 
42,83 
39.57 
40-37 
42.39 
45,31 
S4.11 
53-37 
46,77 
43,03 
39,12 
39,81 

"':••'47:55 •• 
4554'"-

. ' 43.07 '' 
yy.-- 41.41.': 
'•-; - 44.43-

: 47.76-: 
: 57.92 -• 

56.70 
48.95 

. 45.28 i 
42.37 • 

• 43.21 
50.03 
47.00 
44.49 
43.50 
46-03 
49.29 
60.00 
57.57 
50,08 
46,15 
44,33 
44,70 

Off-Peak 
27,61 
26,93 
23.85 
24.67 
25,97 
27,23 
31,60 
23,61 
26-62 
25,33 
26,24 
26.13 

: 30.10 
29.34 

,- 25.05 
• ". • 26,25 • 

- 26,89 
'- 29.90 

36.68 
"' -• 33.05" 

2353 
- 27.30 
• :-28.85 

29.13 
31.62 
31.73 
27,91 
26-77 
27.48 
30-72 
37.63 
36-91 
32-47 
27,99 
28,32 
29,20 
33.48 

• 33,65-. 
' • 29,83 : 

28.29' 
28.82 
33;60 
39>5 
39.6Q 

'• 34.62 •-
: 30.12 
• 31.13 

31.59 
36,05 
35,29 
30,43 
30.00 
32,29 
34,61 
41.32 
40.65 
34.67 
32-55 
33-03 
33,28 

Power Prices (S/MWh) 

SPP_KSMO 

On-Peak 
37.35 
35-62 
33.08 
33,86 
36,43 
38,28 
44.04 
42.04 
37,48 
34.51 
34.20 
34.65 
41.82 
40.07 : 
36:89 
37.71 -
40.70 

- .43:30. 
52il8. 
4a i3 . 
42:9? 

- 39.73 
39.97 

'33.80 
44.31 
42,45 
39,18 
39,96 
41.93 
44.92 
54.31 
53.22 
46.43 
42.60 
33,73 
39,44 

. 47.08 -
- 45.48 

• - 42.64:. 
;.40.9^ . 

:- 44.01, ' 
-47.35 • 

• '5is;43 ' 
5650 
-48.70 
. 44.64 

- :4i :g6 
•42-79 
49,54 
46,55 
44,05 
43,07 
45,60 
48,93 
60,71 
57,61 
49,79 
45,72 
43,91 
44,30 

Olt-Peak On 
27.33 
26.66 
23,62 
24,43 
25,74 
27-03 
31.47 
29,38 
26,40 
25,08 
25,98 
25-87 
.29.80 

. 23,55 
24i80 
"25.99 " -• 
26,63 -

- 29:63 . -
'. 36.47 

.32.74, 
29.32 • 

• 27,03 •-
. 28.56.-

: 28:85 '•• 
31.30 
31.42 

27.63 
26-51 

2721 
30.43 
37.43 

36,50 

32,19 
27,71 

28-03 
28,92 

, zi.i5-. . 
33.31' .. 

- 2 9 ^ 9 : ; 
• 2 % . < i \ : . , . 

• , . - 2 8 , ^ - ' . "• 

y ^ S i S O y - • 

• sieiV'^" 
. 39,38 -
• • 33.76-'' 
- 29.82- •-• 

• • 30.82- • 
3 t58-
35.69 
34-93 
30,13 
29,70 
31,98 
34,33 
4120 
40-40 
34-40 
32.23 
32,76 
32.96 

-Nominal S's 

ERCOT-North 

•Peak Olf-Peak 
36-67 
34,34 
31,04 
32,67 
35,90 
37.11 
39,24 
39,46 
35,85 
34.52 
34.41 
34.52 
42.67 
38:ra . 
35.37 . 

. 38.52 -. 

40.48 . 

.43.51 

: ' 4 5 . 7 7 . 

45.-ee 
41.43 

• -39.42 • • 

37.73'. . . 

38.58 
43.38 

41.95 

36.39 
37.67 

42.34 
45.54 

48.96 

51.58 
45.69 

42.08 

40.19 
39.50 

" 44.46' 

- 4 3 , 3 2 : 
: 36.99 ' 

3 9 : 1 8 ' : 

y.AZ.SSx--' 
. 4 7 . ^ , - -

i 's^y^y. 
53.71 

i 46JJ2 
44.41,' -
39^3 .-.•""• 

•40.20 
46,13 
44.34 
40.51 
43.28 
45.33 
48.68 
51.96 
52.97 
46,35 
44,58 
42,92 
42.09 

29.67 
27,20 
26,06 
27.33 
28.96 
30,58 
32,12 
31.88 
29-62 
28.02 
26.69 
29,17 
33.68 
27.74 

. 27.41 
'29:45 

.31.86-
34.40 

"' 36.63..-
' 36 .23 

33.06 
29.96 

- 2752 
:.:....3i":47 -

34,40 
29,23 
28,41 
28,86 
32,01 
36,27 
38.57 
39.51 
36,12 
31.83 
28,24 
30,91 

,33.77 
31.49-. 

: 29.24 -
•• 36.11 f 

- 3332 
37.45::' 
3S.27--
,41.22 
36.84": 
3£>10 

- ^ . 5 4 . 
31.90 
34.21 
33,47 
31,38 
34,49 
35,90 
38,20 
40,22 
41,25 
37,00 
34,10 
31,87 
33,58 

ERCOT_Soum 

On-Peak 
36,47 
34.22 
31.12 
32.84 
36,45 
37,30 
3925 
39.49 
35.97 
34.73 
34.40 
34.63 
42.82 

. ; 33.79 
35,46 

. 38.84 
. -40.94 

43.SS 
45.7S^ 
'45.72 
41.67 
39.65 
37.78 

. -3S.65-
43,35 
41,82 
36,56 
38,05 
42,87 
45,67 
46,98 
51.80 
46.03 
42.35 
40,40 
39,63 
44,31-
•43:31-
3t . l4-

. 39.7a: 
-•,-"44.16 

"47.45" 
•• 50.8B 

•33.91 

• -48.63' 
• "44:76 

39.61 

y - 40.31-

45.09 
44,24 

40.80 
44,14 

46,00 

48,89 

51,98 

53,02 

46,58 

44,90 

43.0s 
42,17 

Off-Peak 

29.66 

27.27 

26,26 

28,11 
29,63 

31,01 
32.34 

32.17 

30.02 

26,40 

26,84 

29,33 

3 3 , 9 1 - -
• 27,i9Di: 

• 27.74 •• 

• 2 9 5 4 -
- 3Z45-

34.74.-
• 33:31-

36.53-
. 33.54: 

- 30.45."; 
- 25.21: • 

31-6?.... 
34.77 
29.52 
28.72 
29.37 
•32.66 
35.72 
35,76 
40,01 
36.73 
32,36 
28,62 
3125 

. 33,94, 
3ti§: 

•"- , .29.66--

- - i3b:69̂  
: 3 4 ; « : 

", 37.82-: 
, 39'.-47'-

"41.76-" 
• ; 37.48 
• ":32.95"-' 

3026 '̂ 
3232-
34.74 
33.75 
31,90 
35,31 
36,71 
38.70 
40.51 
41,62 
37.62 
34.65 
32.37 
33.96 

ERCOT_West 

On-Peak 
37,52 
35,07 
31,25 
32.78 
36.59 
38.07 
40,19 
40,44 
36,78 
35.25 
35.09 
35,33 
.«,64 . 

- - 39,64-i-
35,52 • 
38,76 
41.42-:-

- 44.5S,"' 
- : 46.84-
• • 40,73-: 

42,44 -' 
40,26-

, 38,55 
:3&,^."; 
44-27 
42-75 
36.80 
38.00 
43,30 
46,63 
50,07 
52,69 
46,76 
43,00 
41.09 
40.45 
45.47 : 

- :, "44:23. • 
••' ST-iSO V 

. 3 9 . 6 7 -

4^^o;:i 
-••-48,47. 

• 52,02 : 
- - •54,88:^ 

: 47,36 
"- .-"•'45,38' 

- 40.4S 

- , 4 1 . 2 0 
47,2i4 

45,23 

41,12 

43,85 

46,41 

49,81 

53,14 

54,17 

47-47 

45.58 

43.90 

43.09 

Off-Peak 

30-38 

2 7 7 7 

26.30 

2 7 6 6 

29.40 

31,18 

32,74 

32-57 

30,25 

28,49 

27,19 

29,77 

" 34.35 

' "28.43 
27.61 

- 23,38 

32,49 

i 35.20 

"37.45 

37,12 

. 33.79 

30.40 

28.46 

- 32-15 
i3'5,2"3 

29.96 
28.74 

26,82 

32,57 
37,04 

39,43 
40,33 
36,87 

32,37 

28,75 

31.75 

34.67 
--32.31 

, - 29:72 
30.20 

: 33.-96 
38.31 

• 4 0 : i 8 

42,09 
- - : '37 .61 

••32.95 

30.63 

32,74 

35,16 

34,23 

31,85 

34,67 

36,64 

39,04 

41,19 

42,26 
37,84 

34,71 

- 32,49 

34,52 
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Mortlh 
Jan-16 
Peb-16 
Mar-16 
Apr-16 
May-16 
Jun-16 

Ju|.16 
Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dflc-16 
'Jari-ii7 
reb-17. 
MaM7: 
Apr-ir: 

Hay-17.: 
Jun-l7i 

M-.^7 
Aog-17^ 
Sap-17i 
Oci-17: 
Nov-17i 

..D#.5::1-7i 
Jan-18 
Feb-18 
Mar-18 
Apr-IS 

May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-18 
Dec-18_ 
•Jaiv'-i'ig: 
Feb-19i 
Mar-is; 
Api^-ig; 

Maji-isi 
Jun-19i 
Jul-19i 

.AugriS:' 
Sep^igi 
Oct-i9^ 
Nov-19: 

,Ps,!;:1,9.; 
Jan-20 
Feb-20 
Mar-20 
Apr-20 

May-20 
Jun-20 
Jul-20 

Aug-20 
Sep-20 
Oct-20 
Hov-20 
Dec-20 

12395 Bluyib 
1.6K S02 

CAPP 
64,73 
64,88 
65.04 
65.19 
65,34 
65,50 
65,69 
65,88 
66.08 
66,27 
-66.47 
66.66 
66.85 
67.05 
67.24 

.67.44, 
67.63 
6'7.B3: 
.67.89 
67.95 

' 68.01 
68.08 
68.14' 
6320 
68,27 
68-33 
68.39 
68.45 
68,52 
68,58 
68,65 
68.73 
68.80 
68,88 
66,95 
69,03 

•'"'•••'"egiid • 
-' - 69.18 

. 59.25, 
- 69.33: 
."":-: 69-40 
• - " 69.48-

69.70, 
-70.09 

•.-•"" 70.39". 
• 70.70. 
- 71,00 

71.31 
71.61 
71.92 
72.22 
72.53 
72-84 
73.14 
73,35 
73,56 
73,76 
73,97 
74,17 
74,3B 

12500 Btuflb 
1,6/fS02 

CAPP CSX-Rail 
65,28 
65.43 
65,59 
65,74 
65,90 
66.05 
66.25 
66,44 
66,64 
65,83 
67.03 
57,22 
67,42 
67,62 
67,81 

- 63.01^ 
63,20 
6B.40 
68.46 
68,63-
68,59 
68.65 

. 63.72 
60.78. 
68,84 
68,91 
58,97 
69-03 
69.10 
69,16 
69,24 
69,31 
69,39 
69,46 
69-54 
69,61 
69.69 
69.76 
69,04 

: 69,91 
• 69,99 • 

• 70,06 
70.37 

.70.68 
70.59 
71.30 

; '71,60 
71:91 
72,22 
72,53 
72,84 
73,14 
73,45 
73,76 
73,97 
74,18 
74-39 
74.59 
74-90 
75-01 

12000 Blu/lb 
1.2« S02 

CAPP Compliance 
70,18 
70,32 
70.45 
70,58 
70,72 
70,85 
71,00 

. 71.14 
71,29 
71,43 
71,58 
71.72 
71.87 
72.02 
72.15 
72 j ' i 
72.45 
72.60. 
72,74' 
72.68 
73.01 
73.15 
7329 
73.43 
73,57 
73,70 
73,84 
73,98 
74,12 
74,26 
74.43 
74.61 
74.78 
74,95 
75,13 
75,30 
75.48 

•'• ' . 75.65 
75.83 
76.00 

. 76.17 
76.35. 

- 76.68 
-77.62 

77.36 
' ' '' ' 77.70 -

- 78.03 
78.37 
7871 
79,04 
79,38 
79,72 
80,05 
80,39 
80,62 
80,84 
81,07 
81.30 
B1.53 
81.75 

Coal (S/ton) FOB -NommaiS's 

12000 etuflb 12500 Blu/lb • 
1,67SS02 6SS02 

CAPP NYMEX NAPP High Sulfur 
64.97 55,90 
65,15 55,75 
65,32 55,61 
65,50 55.47 
65,58 55.32 
65-85 55, IB 
65,87 55.24 
65,88 55.30 
55,90 - 55.36 
65,91 55.42 
65-93 55,48 
65,94 55,54 
65,96 55.50-

. 65.97 . 55.65 
65.99 55.71 

- .66.01 . . 55.77. 
66,02. .:., 55.83. 
6S.04 , 55.89 
66,23 , • , 56.03 
66,42: - •SSJS8 
^ ,61 56.47 
66.81) . . 58.65 
66.99 - 56.85 
87.18 57.04 
6737 57,23 
67,56 57.43 
57,75 57.52 
67,94 57.81 
68,13 58.00 
68,32 58,19 
68.48 58,45 
68-64 58,71 
68,80 58,97 
68,96 59.23 
69,12 59.49 
69,28 59.75 
69,44 : , 60.01 -

: i69,60, -. • • '60.27 
6a.7fi: - 60i53 -

"69.92" • - " 6 0 , ^ ' : 
- - -- '70.08 • : . . 51,05 

.. •-70.24 " - • 61.31-' 
70.55- ' .61.59' 

: 70.86 • .61:97:-
71.17 62:14 

-• 71.48 62.42 
71.79 -62.70 
-72.10 . 62:9s 
72,41 6325 
72,72 63,53 
73,03 63,81 
73,34 64.08 
73,55 54.36 
73,98 64.64 
74,17 64,78 
74-38 64,91 
74-59 65.05 
74.79 65.18 
75,00 65.32 
7521 65.46 

13000 Blu/ib 
4*S02 

NAPP ivied Sulfur 
62,25 
62,10 
51,95 
61.81 
81.66 
61,51 
51,57 
51.63 
61,69 
61,75 
61,82 
61,83 

. 61;94^ 
62.06' 
62.06 

. .- ' 62.12 
62.19 

' '62,25.. 
. 62,45-

62.65 
62.85-

. -63.05 
63.24" 
63.44 
63-64 
63,84 
54,04 
64,24 
64,44 
64,64 
64,91 
65.18 
65,45 
65.72 
65,99 
66,26 
56,53 

- 66,80 
67.QB 

'."• 67.35" 
- • i67.62 

67:B9i 
. 68.17-

68.4S 
6B.7S 

- 69.04--. 
69.33: 
69.62-
69.90 
70.19 
70.48 
70.77 
Tl,06 
71,34 
71,49 
71,63 
71,77 
71,91 
72,05 
72,20 

11512 Btu'fb 
4,3(f S02 

I-Basin 

39,06 
39,25 
39.44 
39.63 
39.81 
40,00 
40,19 
40.38 
40,56 
40.75 
40.94 
41.13 
41,31 -
41.50' 
41.69 
41,88 
42:08 

" '42.25" 
42,36 

'• 42,47 
.42,58 

• 42:S9' 
42.79 
42,90 
43.01 
43.12 
43,23 
43,34 
43,45 
43,56 
43,75 
43,95 
44.15 
44.34 
44-54 
44.74 

'y44;Q2" 
. 45.13 

45,33 
'45,52 
45,72 
45,92' 
46,14-

. 4S.S6 
• •" 46,59" 

i 45,81 
47:D4i 

• 47.25 • 
47,48 
4771 
47,93 
48,16 
48,38 
48,60 
48,74 
48.87 
49.00 
49.13 
49.25 
49.40 

8800 Blu/lb 
0.8(f S02 

PRB 8800 
14.63 
14.72 
14.60 
14,88 
14,97 
15.05 
15.14 
15,23 
15,32 
15,40 
15,49 
15.58 
15.67 

• 15.75. 
15.85 
15,93 
1.6.02 
16.11-
16.21 
16.31 

^16.40 
16,50 
16.60 
16.70 
16,80 
16,89 
16.99 
17.09 
17.19 
1728 
17,41 
17,54 
17,67 
1779 
17,92 
18,05 

•'"laiiisi" 
-18.30 •: 
ie.43 
18.56 
16.69 

- 18.81" 
19;03 

- 19,24 
""-", 18-46. 

- 19.67 
15.88 

,' i 20,10-
20.31 
20.52 
20.74 
20.95 
21.16 
21.38 
21.50 
21.63 
21.75 
21,87 
22,00 
22.12 

8400 Blu/ib 
0,8« S02 

PRB 8400 

11.31 
11,35 
11.39 
11.43 
11,46 
11,50 
11.57 
11.63 
11.70 
11,77 
11,83 
11.90 
11.97 
12.03 '• 

. 12.10 
-12.17-

'• 12:23 
12.30 
12.40. 

.' -12,51 
: 12.61 
• •• 12.72 . 

12.82 
1253 
13.03 
13.14 
13.24 
13.35 
13.45 
13.56 
13.66 
13.78 
13.85 
13,95 
14.05 
14,15 
14,25-

. 14.35 
u M 

• '14,54 
- '14.64 

14.74 
- .14.91 
. 'i5.ce 

15.26 
15.43" 
.15,60 

- ' l'5.77" 
15.94 
16.11 
16.28 
16,46 
16,63 
15,80 
16,90 
17,00 
17,09 
17,19 
17,29 
17.39 

11700 Blurtb 
0,9tf S02 

Colorado 

34,04 
34,21 
34,37 
34.53 
34-69 
34,86 
35,02 
35,18 
35.34 
35.51 
35,67 
35,83 
35,99 
36.16 

• 36.32 
.. 3S.4B 

35:64 
36.81 
36,84 
-3"S,S7 
35,9G 
36,93 
36.95 
33.98 
37.01 
37,04 
37,07 
37,10 
37,13 
3716 
37,35 
37,54 
37,73 
37,91 
38,10 
38-29 
33,49 
38^7 

: 38^6 
39.04 

:•- 39,23 
. 39i42 

• • 39,^8 
39,33 

, 4B,'i9 
40:45 
40,70 

• 40.96 
41.22 
41,47 
41,73 
41,98 
42,24 
42,50 
42,64 
42,79 
42-94 
43.09 
43,23 
43,38 
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fî ontfi 
Jan-16 
Feb-16 
Iv1ar-16 
Apr-16 

May-16 
Jun-16 
Jul-16 

Aug-16 
Sep-16 
Oct-16 
Nov-16 
Oec-16 
Jan-17i 
F^?-17i 
Mar-17: 
/\pr-17i 
May-17: 
Jun-17: 

juM7i 
Au^l7: 
Sep-17i 
6ct-17i 
Nov-17: 
Pec-1,7: 
Jan-18 
Feb-18 
rvlar-18 
Api-1-8 

May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-18 
Dec-18 

Feb-19; 
MaM9-
AjiMvls; 

fi/lay:19j 
,Jun-19i 
"Jui-i9i 

Aug--59: 
Sep-19i 
Oct-19: 

-Nov-19; 
5i^:i?' 
Jan-2b 
Feb-20 
Mar-20 
Apr-20 
May-20 
Jun-20 
Jul-20 

Aug-20 
Sep-20 
Oct-20 
Nov-20 
Deo-20 

Henry Hub 
4,81 
4.70 
4.43 
4.16 
4,08 
4,09 
4,20 
4.19 
4.12 
4.19 
4-45 
4.61 
5-57 
5.46 

.5.19 -
- 4.91 

4:93 
4.84 

--- 4.95 : 
4.94 
4.87 

' 4 ^ 4 
5.20 
5.37 
5,89 
5,78 
5.50 
5.22 
5.14 
5.15 
5.26 
5.25 
5,18 
5,25 
5,51 
5.68 

"'•"• 5.99"i'' 
5.88 
5.60 
5-32,' 
5,24-
5,25 
-5.37^ 

- 5.35-
-. 5.28 • 

5.35-
" "' 5:^2- -

,, ..5.78 ....-

&,io 
5.93 
5-70 
5.42 
5,34 
5,35 
5.47 
5.45 
5.38 
5,45 
5.72 
5.89 

TCO Pool linion 
4.66 
4.54 
4.25 
3.96 
3.88 
3.88 
4.00 
3.98 
3.90 
3.95 
4.20 
4.38 
5.36 

• . : ,-551. 
: . • - 4.84 - -

4v63 
" " 4.54 
. 4.55 

: 4.6S 
:.4.65--

4.61 
4^2 
4.88 -
5,.ip,i.',.,, 
5,64 
5.53 
5.23 
4.93 
4.83 
4.82 
4.91 
4.90 
4.84 
4.88 
5.21 
5.43 

- 5.71 
-. 5.58 -

. . 5.31 •" -. 
• - "--S-02 -
""-. '4.94 -
'"•"- 4,92- ": 

. . . $:(&.. . 
, 5 :01 

V- 4:96-
-•5.06 -
•̂5."27^ 

;:.5:44 ..._ 
5.78 
5.-65 
5.39 
5.11 
5.00 
5,01 
5.12 
5.13 
5.08 
5.14 
5.42 
5.59 

Natural Gas($/mmbtu) -Nominal S's 

Soutti Point TCO Deliv HSC 
4.33 4,96 
4,21 4,84 
3,93 4,55 
3.65 4.18 
3.59 4,10 
3.60 4,11 
3.72 4,22 
3,69 4,20 
3.63 4,13 
3,65 4,17 
3,91 4,50 
4.09 4.63 

"; " • 5il2' • 5.68 -
5.00i 6.52 • 
4.72 . . -. -: .-5.25 -
4.44 4.87i 
4.37 4.77 
4.36 :- 4.79 
4.49 - • 4.91 i. 
4.47' -. 4 .89-
4A2 " . '. " 4.84--" 

• 4.42 " " , • 4.85 
4.70 , • .5.19 - -
4.93 „ .... 5,42 
"5.5b '" 5.97 
5.38 5.85 
5.09 5.65 
4.74 5.17 
4,67 5.07 
4.68 5.06 
4,78 5.16 
4,77 5.14 
4.71 5,08 
4.74 5,12 
5.08 5.52 
5.27 5.75 

: 5.62 •:- . - . .6,03 • 
5.50 . 5.90 -

, - - - - • 5.22- "-. -" 5.62. • • 
4.94 5.26"'-

• 4.8S- /- - 5.18: i 
: 4,8fi: : • ,--'. 5.17, - : .:• 

-: 4.i98 i" ;"v"5.26;"^--
4,97 - ,.: 5.26.::; :..;•-

• •• 4.91 •• .-" - "5.^0••" / x x y-
'• 4.96 -: 5,25 

: 5.21' " - -" 5 ,^--- . 
:-5.36, ' : - • "5.76^ " ,:--

5,73 6,11 
5,61 5,98 
5,34 5,71 
5,05 5.36 
4.96 5.25 
4,96 5,26 
5.07 5,36 
5.06 5.33 
5.01 5.33 
5.07 5,39 
5.35 5.73 
5.52 5.91 

4,86 
4,73 
4,46 
4,26 
4,18 
4,19 
4.34 
4,33 
4,24 
4,28 
4,53 
4,67 
5,S2 
5,49 
5.22,. 
5.01 
4.93 
4.94 
5.09 
5.08 
4:99 

:5.03 
5,28 
5.43 
6.94 
5.81 
5-53 
5.32 
5.24 
5.25 
5.40 
5,39 
5,30 
5,34 
5.59 
5-74 

: 6.04 
5:91 
5,63 
.5."42-" 
5.34 
5.35-
'̂ 5.51 -' 
. 5,49 
.5.40^ 
5.44-

-5.70/ 
6.84 
6,15 
6,01 
5,73 
5.52 
5,44 
5,45 
5.61 
5,59 
5.50 
5,54 
5-80 
5.95 

Swing Service 
PEPL TX-OK Adder 

4,74 0,25 
4,65 , 0,25 
4,36 0,25 
4.07 0,25 
3,99 0.25 
4,00 0,25 
4,07 0,25 
4,13 0.2s 
4,03 0,25 
4,09 0,25 
4,36 0,25 
4,53 0,25 
5:52 • 0.25^ 

• 5.41 - - D.2S: 
- 5.09/: -0.25-

4.S1 0,25; 
- 4:73 , 0 3 : 

4:7^ , 0.2S; 
4.89 ,: 0.2Si 

- 4.88 - 0.25; 
4.81 . .0 .^i 
4.85 0.25^ 
5.10.. ' 0.i2S! 
5.30 0.25' 
5.65 0.25 

• 5.73 0.25 
5.36 0.25 
5:13 0,25 
5,04 0.25 
5,00 0-25 
5,16 0.25 
5.18 0.25 
5.11 0.2s 
5.14 0.25 
5.35 0.25 
5.55 0,25 

, - 5.88. - - 0.25: 
5.80.' ;,:" • io.25; 
5.50 "; i- -i 0.25-

.6 .23 , • '-• ' 0.25' 
--" 5.12 --•• : "; 0,25! 

- B.iZ . . " • • ' • 0:25; 
.-5.27 :- •--•- : 0.251 

5.27- ,:•"": .— 0.25 
• . 5.1.S . . . :-,-•': -.0.25 

. .•"-.:.-'. 5.23:-"--:- ." "- 025 
• .. • 5.51. ".. " 0:25 

--- - • •'5".6r"- -. " "a25 
6.00 0.25 
5.87 0.25 
5,58 0.25 
5,30 0.25 
5,19 0.25 
5.20 0.25 
5.33 0.25 
5,33 0.25 
5,26 0.25 
5.33 0,25 
5,63 0.25 
5.75 0.25 

Uranium Fuel U02 
(S/mmbtu) -
Nominal S's 

0.87 
0,87 
0,87 
0,87 
0.87 
0.87 
0.87 
0.87 
0.87 
0.87 
0.87 
0.87 
0.89 
0.89 

-:-0.'8S 
0.89 
0.89 

- 0.89 
0.S9 
0-89 
0.89 
0.89 
0.89 

. .0.89 
bi91 
0.91 
0.91 
0.91 
0.91 
0.91 
0.91 
0.91 
0.91 
0.91 
0.91 
0.91 

:o.92 
.0.92 
0-92 

•- 0.92 
. -0:92 
- 0:92 
" 0:92 

0.92 
. 0.92 
,0.92 

-:Q-92 
0.94 
0.94 
0,94 
0,94 
0.94 
0.94 
0,94 
0,94 
0.94 
0.94 
0,94 
0.94 
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Month 
Jan-16 
Feb-16 
Mar-16 
Apr-16 

May-16 
Jun-16 
Jul-16 

Aug-16 
Sep-16 
OcM6 
Nov-16 
Dec-16 
• Jan-17; 
Feb-17: 
Mar-17i 
Apr-17: 
May-i7: 
Jun-17| 
JuM7i 

Aug-171 
Sep-i7l 
OcM7i 
NQV-17: 

pec-17i 
Jan-is 
Feb-18 
Mar-18 
Apr-18 
May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-18 
-Dec-18 
'Jan'^ia^ 
Feb-19: 
Mar-i9: 
•Apr-18^ 
May-19 i 
Jun-19-
J.ul-19 

Aug-19.--
SeiD-19' 
GcMS: 
Nov-19i 
Dec-19 i-
Jan-20 
Feb-20 
Mar-20 
Apr-20 

.May-20 
Jun-20 

Emiss ions {$/ton) -Nomina l $'s 

SOj 

0-00 

0.00 

0.00 

0.00 

0,00 

0.00 

0.00 

0,00 

0,00 

0.00 

0,00 

0,00 

o^dd 
0.00 

0.00 

0.00 

0.00 

O.OO 

0.00 

0.00 

0.00 

0.00 

.. 0,0D 

O.OD 

0.00 
0.00 

0.00 

0.00 

0,00 

0,00 

0.00 

0,00 

0,00 

0,00 

0.00 

0.00 

0.00 

O.OO 

. -•. O.OO 

.0 ;00 

0.00 

-O.OQ 

•: i 0.00 

- O.OD 

- O.OD 

•-'-•'- • .- ' ' : O.OD" 

O . O D 

d.oo 
O.OO 

0.00 

0.00 

• 0.00 

0.00 

0,00 

AEP S O ; 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

O.OO 

d.od 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

O.OO 

0.00 

O.OO 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

•• 0.00 

- 0.00 

' . .0.00 

0.00 

• O.OO 

0.00 

-OiOO 

-0.00 

0.00 

- • 0.00 

0.0.0 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

NOx Annual AEP NOx Annual 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

."o" " 0 

• 0 0 

, . 0 . 0 

' " . 0 • " ' - . • ' " 0 

. . 0 • 0 

0 d 
• , - 0-." , ' . -• 0 

• 0 ' 0 

0 , 0 

- ' 0 . 0 

- 0 - -0 

„.„.:.. ..p.: . . ..t> 
6 0 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

d • " d 

" 0 - •• - •. 0 

- 0 - : • " • '•- 0 

" - " " ' i • • • " • . " - " 0 - . • ' • • - 0 

0 0 

. •' : 0 . .' • 0 

- ' - i O ' • " . • • ' " '" , 0 

" ' . : d •• • .• " 0 

. " ' 0 - . ". " : • • 0 

' i : . i - ' - 0 . - - " . " . . : o 

• " O^ - 0 

: • • " • : ' 6 ' - " • " • 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

($/metr ic tonne) -

Nomina l S's 

NOx Summer COa 

0 0,00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0,00 

0 0,00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0,00 

0 d.db 
0 0.00 

0 O.OO 

0 O.OO 

- 0 - o.ob 
.0 - -0.00 

0 . d.oo 
• 0 • 0.00 

0 • oido 
„ .. 0 • - :o.oo 

- 0, 0.00 

d -. d.oo 
„ ,.^-, . . . . ^ . . ^ ^ 

0 0,00 

0 0,00 

0 0,00 

0 0.00 

0 0,00 

0 0,00 

0 0,00 

0 0,00 

0 • 0,00 

0 0,00 

0 0.00 

-0 - 0.00 

-- " : "0 ' - .•, ,0.00 
' O . - ' - 0.00 

- O ' " • 0,00 

0 • • : .0.00 

• d"-V :"• ""0.00 

• .- •.d"-^" •• O.OO 

• . d • - , ' ,0.00 

; : d - . :. 0.00 

0 • :: O.OO 

"•'d-- v.:.-.:-• -'"ado 
i- .• " O "'̂  - . '• 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0.00 

0 0,00 
0 0.00; 
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Jul-20 
Aug-20 
Sep-20 
Oct-20 
Nov-20 
Dec-20 

0.00 
0,00 
0.00 
0.00 
0.00 
0.00 

0.00 
0,00 
0.00 
0.00 
0,00 
0,00 

0 
0 
0 
0 
0 
0 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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Month 
Jan-16 
Feb-16 
Mar-16 
Apr-16 
May-16 
Jiin-16 
Jul-16 

Aug-16 
Sep-16 
Ocl-16 
Nov-16 
Oec-16 
Jan-1'7 
Feb-17 
Mar-17 
Apr-17 
May-17 
Jun-17 
Jul-17 

Aug-17 
"Sep-17 
Oct-17 
NDV-17 
..DeMZ 
Jan-18 
Feb-18 
Mar-18 
Apr-18 
May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-ia 
Dec-18 
Jari-i9 
Feb-19 
Mar-19 
Apr-19 

May-19 
.Jijn-19 
Jul-13 

Aug-19 
Sep-19 
Oci-19 
NDV-IS 
..P.ec-1,9. 
Jan-20 
Feb-20 
Mar-20 
Apr-20 
May-20 
Jun-20 
Jul-20 

Aug-20 
Sep-20 
OcJ-20 
Nov-20 
Dec-20 

AEP GEN HUB-HR 

794 
7.78 
8.03 
8.30 
8.97 
9.15 

10,35 
9.59 
8,99 
8,25 
7,92 
7.76 
7.54" 

• • • 7.44 
• 7.42 

7.57 
• 8.34' 

8.B3 
10-09 
. 8.93 

8.30 
7.63-
7.52 
7.15 
7.45 
7.26 
7.31 
7.63 
7.95 
8.31 
9.89 
9.32 
8.62 
7.84 
6.98 
6.84 
8-15 

•- '^ '" .7.93, 
7.85-

••"7.63. 
• 8".i8 

• •- '.8.62". 
'10.55 

•• 9.72' 
" ' 8,82-

• 7.87" 
• - '" .7.43' 

7-26' 
8.37 
7.90 
7,90 
7.87 
8.38 
8.87 

10.86 
9.85 
9.08 
8,19 
7,57 
7.43 

SPP Central - HR 

7.96 
7.74 
7.66 
8.40 
9.18 
9.60 

10.78 
10.22 
9.37 
8.52 
7.92 
7.73 

- 7.65 
7:48, 

-, 7.32-
7.92" 
8.69. 
9.17 

10.62 
9.93: 
9.01 

-. • 8.27! 
7-31 

- 7.39-
7.65 
7.48 
7,38 
7.87 
8.41 
9.06 

10.49 
10.30 
9.15 
8.37 
7.31 
7.17 

"• -y-QxiQ" 

• 7.92 
- 7.83 

• -. • 7"32 
' ' 8.6S"' 

" -.,9:29 
• 10.39 

• ..- io.76 
- 9.49 

• - .8.66" 
• 7,69 
'-7.70'"^ 

8.34 
8,01 
7,97 
8.21 
8.87 
9.48 

11.26 
10.80 
9.52 
8.66 
7.87 
7.77 

Heat Rates (mmbtu/MWh) 

SPPKSMO-HR ERCOT North - HR ERCOT South - HR ERCOT West -HR 

7,88 7.54 7,50 7.56 
7,66 7.26 7,23 7.24 
7,59 6.96 6.98 6.87 
8.32 7.67 7,71 7.84 
9.13 8.59 8.72 8.92 
9.57 8.86 8.90 9.26 

10.82 9,04 9.04 9.52 
10.18 9,11 9.12 9.63 
9.30 8.45 8.48 8,91 
8.44- 8,07 8.12 8,45 
7.84 7,60 7.59 7.80 
7.65 7,39 7.42 7.55 

. . . . 7.58 7-59 : - . . - 7,58 7.68 
- 7.41 7.08 i- 7.07 7.18 

7.25 . . . 6.77^ - 6.79 6.77 
- 7.84 7.69 - 7.75 7,96 

- 8.61 . , 8.21 .- 8.30 . [ Q.m 
, 9.10. - - 8.81 . a s a . ; . .9.30 

, 10".67 - S.99 . - -8.99 9,54 
9.86 - , 8;99 -.- • i-9.00 - 9.56 
.8.93 . 8 . 3 6 - - , . - -.8.35 "8.77 
8. i s • ^ . 7.84 .- • 7,88 . . 6.30 

" 7.84 7'15. . 7 J 5 7.43 
7.32 7.11 7;12 7,27 
7.57 7.30 7.30 7.42 
7.41 7.22 7.20 7.31 
7.31 6.58 6.61 6.63 
7.79 7.08 7,15 7.35 
8.33 8.08 8,18 8.54 
8.98 8.67 8.70 9.21 

10.52 9.07 9,07 9.70 
10.27 9.57 9.61 10.25 
9.09 8.62 8,68 9.21 
8.29 7.88 7,93 8.40 
7.24 7,19 7,23 7.44 
7.11 6.88 6,90 7.03 

. • 8.01. 7."36-- . 7.^4. •.-7,54 
7.84 ". .'."-" ' . 7 . , 3 3 ' - - - 7.33" 7,50 
7.75-- "• .•:6.57.^" ;•"• '6.60 . .̂ " - : 6.67 

, - ' 7.S4'--'- - -, " ' - 7 . 2 3 ' ; •"., - : " -7.33", " - 7 . 5 4 
" 8.59-""-. •"; " - i . . 8 . 1 ^ • • . .8.27--- - ' " • 8.6'l 

"•" -, """' - . 9.21"- 8".85-.-"- "" '8.87 . •-' 9.37 
-.'• •:.-11.09' ': -.- "••-'•. - 9.23 "" -9.23""- ' y - . x " :" 9i-8'9 
- - i . , ' ' 10 :80 - i i" " " • ' : i . 9 i s " -•'^'-"-'••• '"9:82i''--. - •-••-• 10.43 

. y - - • y - : $.44 X ' " ' • " ' : • • ^'iS.SS ..i'B^64-^.^ - " i i i ; " : 9^11 
" ^8.57 '-'• , . ." 8 ;̂"ie •-.-' 8.23- . '-8.64 

', • ." :"-7.6i'^ ": - : '6 :93 " •. i -i-.-i - ' 6 .95- " " • - • - • - • 7 - . 2 5 
7.63. • , • - ' ; ' 6 ;88 -• 6 .90 - 7.15 
8.26 7.50 •7.49 7J3 
7.93 7.38 7,36 7.56 
7.89 7.07 7.12 7.20 
8.13 7.84 8.00 8,18 
8.79 8.33 8.46 8.84 
9.41 8.93 8.97 9.47 

11.39 9.26 9,26 9.91 
10.81 9.48 9.49 10.07 
9.46 8.43 8.47 8.91 
8.58 8.05 8.11 8.46 
7,80 7.40 7.42 7.66 
770 7.07 7,09 7.29 
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Monlh 
Jan.IE 
Feb-16 
Mar-16 
Apr-15 

May-16 
Jiin-16 
Jul-16 

Aug-1 S 
Sep-16 
Oc1-16 
Nov-16 
Dec-16 
"jJi'ri-IT' 
feb-n 
Mar-17 
Apr-17 
^^^y-tT 
Jwi-17 

Jul-17-
Aug-17-
Sep-17 
Oct - l j : 
KDw-17 
bsc-17 
'Jan-lB 
Feb-1 B 
Uar.18 
Apr-18 
May-IS 
Jun-1 B 

Jul-IS 
Aug-18 
Sep-IS 
Ocl-IB 
Nov-18 
Dec-1 a 
JVn.'lS 
Feh-19-
MM.ia: 
Apr-1S-
lAiy-ia 
Jun-19 
Jul-19 

Sep'i9 
Ctet-ia-
Nmr-IS 
,P.e«T?.?" 
Jan-26 
Feb-20 
Mar-2Q 
Apr-20 
MayEQ 
Jun-20 
Jul-30 

AU9-20 
Sep-20 
Oct-20 

Nov-20 
Dec-20 

Capacltj' Prices (S/MW-darf -
NominsI S's 

AEP GEN HUB Hub Cap. 
136.00 
136.00 
136.00 
136,00 
135,00 
59.37 
59.37 
59.37 
59.37 
59.37 
59.37 
SS.37 

'S9,3if' 
S9.37 
S9,37 

: , - E9,S7 
59.37 

120.00 
1£0.W 
lEO.CO 

• • • . 120.00 
•520,K> 
120.00" 
t2G.0O 
120.06 
120,00 
120,00 
120,00 
120.00 
235,50 
235,50 
235,50 
235.50 
235,50 
33550 
£35.50 

"'""- 26032 ' 
280.32 
26032 
26632 

- asoae 
" sea3s 

280,32 
26032 
263.32-

- - 263,32 
• ' - 260.32 

-2«,3a 
287,2rt 
287,24 
287,24 
287,24 
287,2-1 
287,24 
287,24 
287.24 
287,24 
287,24 
287,24 
287,24 

SPPCap, 
72,66 
72,66 
72.66 
72.66 
72.66 
72,66 
72,66 
72,66 
72,66 
72,66 
72.66 
72.56 

103,32 
103,82 

• 103,82 
103,82 
10S£2 
103i2 

- 103.62 
1 0 3 ^ 
-103,82 
103,83 
103.82 
10232 
160,48 
160,4S 
160,48 
160.48 
leo.dB 
160,48 
160.48 
160,48 
160,48 
160,48 
160,48 
160,48 

•218.21 
218,21 
2!8,"ai 
218,21 
aif i ,ai 
218,21 
2 je.2 i 
218.21 
2 ie.2 l 
'2(8,21 

. 218,21 
2(8,21 
276.27 
276.27 
276.27 
276,27 
275.27 
276,27 
275.27 
275,27 
276,27 
276,27 
376,27 
276.27 

Renewable Energy 
Subsidies "(S/MWh) 

-Nominal S's 

43,30 
43,30 
43,30 
43,30 
43,30 
43.30 
43,30 
43.30 
43,30 
43,30 
43,30 
43,30 

' 'ssl'eo 
3E,6D 
32,60 
32,60 
32:60 
3^60 
32,60 
32,60 
32,60 
32,60 
3^60 
32,60 
21,80 
21,60 
21,80 
21.80 
21.80 
21.80 
21,80 
21,60 
21,80 
21.80 
21.80 
31.80 
11,00 
11,00 
11,00 
11,00 
IIJDD 
11,00 

ii,oo 
fi.6o 

• i1.0D 
11,00 
i1.tM 
l i . 00 

0,00 
0,00 
0,00 
0,00 
0,00 
0.00 
D.OD 
0.00 
0.00 
0,00 
0.00 
0,00 

Inflation Factor 

0.70'!i 
0.70% 
O.TO'/o 
0.701i 
0.70% 
0,70=t 
0,70% 
0,70% 
0,70'ii 
D,70V, 
0,70'ii 
D,70^t 

'2.50'% 
2.B0% 

2,60% 
2.50% 

. £60% 
" 2.50% 

aso-^i 
2£Q5i 

" 2,S0?i 
2,S0^i 

• 2,60% 
2,601^ 
2.60'fi 
2.60'it 
2.60^i 
2.60% 
2.60?c 
2,60?^ 
2.60% 
a,60^i 
2,60^t 
2,60% 
2:70% 
2.70% 
2.70'.: 
2.70% 
2.70% 
2,70% 
2.70% 

z,"ro% 
2,70% 
2.70% 
2.7Q' 
2.70^S 

' '2','6b=,i 
2,60% 
2,60^t 
2,60ti, 
2,S0?t 
2,60?i 
Z.SO'.„ 
2.60^i 
2.60?t 
2.60?^ 
2.6D?ii 
2.60% 

AEP Hub SPP 
^ ^ B H ^ n ^ ^ ^ H 

^^^ j^ jg l ^^ 
8,30 
8,30 
a,30 
8,30 
3,30 
8,30 
B.30 
8.30 
8.30 
830 
830 
830 
8,20 
8,20 
8,20 
8,20 
e,ao 
8,20 
8.20 
8.20 
8.20 
8.20 
S.2D 
8,20 
8,21 
8,21 
8,21 
8,21 
8,21 

Convert lo 
Real 2011 S's 

WS Cumulative 
H FALSE 

1,0000 
1,0000 
1,0000 
1,0000 
1,0000 
1,0000 
1.0000 
1.0000 
1.0000 
1,0000 
1,0000 
1,0000 
1.0000 
1.0000 
1.0000 
1.0000 
1,0000 
1,0000 
1,0000 
1.0000 
1.0000 
1,0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0 ooo 
1.0 DDO 
1.0000 
1,0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1,0000 
1,0000 
1,0000 
1,0000 
1,0000 
1,0000 
l.ODDO 
1.0DOO 
1,0000 
1,0000 
1,0000 
1,0000 
1,0000 
1,0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 
1.0000 

Factor I'ea 
1.1035 
1.1042 
1,1046 
1,1055 
1,1051 
1,1063 
1.1074 
1.1080 
1.1067 
1.1093 
1,1 IOD 
1.11Q6 
1,1129 
1,1152 
1,1175 
1,1198 
1,1221 
1,1244 
1,1367 
1,1291 
1.1314 
1.1337 
1.1361 
1.1384 
1.1408 
1.1433 
1.1457 
1.1482 
1.1506 
1.1531 
1.1556 
1.1580 
1,1505 
1.1630 
1.1655 
1.1680 
1.1706 
1.1732 
1.1758 
1,1784 
1,1810 
1,1837 
1,1863 
1,1889 
1.1916 
1.1942 
1.1969 
1.1995 
1,2021 
1,2047 
1,2072 
1,2096 
1,2124 
1,2150 
1,2176 
1,2202 
1.2228 
1.2355 
1.2281 
1.2307 

r 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2016 
2017 
2017 
2017 
2017 
2017 
3017 
2017 
2017 
2017 
2017 
3017 
2017 
3018 
2018 
3016 
2018 
2018 
2018 
2018 
2018 
2018 
2018 
2018 
2018 
2019 
2019 
2019 
2019 
20ia 
3019 
301s 
2019 
2019 
2019 
2019 
2019 
2020 
2030 
3030 
202O 
2020 
2020 
2020 
2020 
2020 
2030 
2020 
2020 

-Kominal S's 

OtC B PO-5-0S5_Eupp]eme Ma I !01SHl_LTF_FT_Ba 5e_N aminal_I015_04_!4 



Year 
2016 
2017 
2D18 
2019 
2020 
2025 
2022 

- 2023 
202-1 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
203B 
2039 
2040 

' 2041 
2042 
2043 
2044 
2045 
2046 

PJM-AEP Gen Hub 
On-Peak 

35,34 
3B.32 
40.37 
4S.!2 
44,97 
47.42 
62.04 
63.73 
66.89 

• 69.ei 
72,39 
75;i0 
77.21 

- 79.93-
82.57 
85.39 
88.74 

•92.42. 
93'33 
95.8i 
99.04 

101.38 
104.70 
105.73 
108,64 

- 110.08^ 
112.43 
114.44 
115.92 
119.58 
121.34 

Off-Peak 
26,65 
27.4t 
28.22 
30,33 
32,05 
33,59 
47,94 
4S,59 
50.93 
52,82 
54,98 

-56,B4 
58,27 
60.58 
62,38 
64.62 
65,97 
70.20 
7J,SB 

• 74,02 
76,49 
78,90 
81.50 
83,17 
85.64 
87.49 
89.33 

- 9t,fi7 
93,50 

. -36.27 
98.43 

SPP Central 
On-Peak 

37,04 
42,20 
44.33 
47.10 
48.64 
51,41. 
64,33 
66,59 
69,56 
72,19 
74.83 
77,35 
79,55 
82,76 
66,48 
90.82 
95,25 
98.87. 

100,67 
103,10 
106.30 
108,11 
111,16 
112,16 
114,82 
116,47 
119,32 
J21.59 
123,81 
127.28 
123.64 

Off-Peak 
26,84 
29.41 
30.73 
3 2 ^ 
34,53 
36.41 
49,56 
50.57 
52.70 
54.65 
56.98 
58.44 
60,11 
62.81 
65.60 
69.13 -
72.48 
75.55 
77,56 
79.87 
82,36 
84,29 
86,72 
88.23 
90,53 

. • 92.3S -
94,70 
97.08 
99.43 

102.06 
103.83 

Power Prices (S/MWfi) -Nominal S's 

SPP KSMO 
On-Psak Off-Peak 

36.80 26.60 
41.37 • S3.14 
44,01 30.45 
46.82 32.55 
48.36 34.24 
51.14 ' 36.11 
64.02 49.15 
66.29 50.16 
69,34 52.31 
71.99 . . .. 5425 
74.73 56,60 
77.21- . 53,05 
79.41 59.70 
82.77 - 62:45 
86.37 65.17 
96.79 66.712 
95,07 72.01 
96.71. 75;0B 

100,52 77.07 
102.96 . 73.37 
106,01 E1.77 
107.95 B3.75 
111,07 86,17 
1)1-95 87.63 
114,64 89,90 

- 1'36.<S 9 U B 
119,09 94,03 

- 121.35. -• 9B,4'i -
123.61 98,72 
127.13 101.37 
128,39 103,09 

ERCOT NORTH 
On-Peak Off-Peak 

35.48 29.0-1 
40,68 31,70-
42,98 32,90 
44,20 . 3354 
45,77 35,48 
47,94 37.01 
58,96 45,70 
60,97 - 45.89 
64.12 47.80 
66.05 - 49.61 
68,21 51,87 
69-88 52,21 
72,22 53.63 
74,43- 55,34 
76,19 57,21 

• 76,60 59,59 
80,69 61,28 

• 82,65^ 63,45 
85,17 66,08 
87.11 67.23 
89,88 69.25 
3Z.09 70.88--
94,23 72.69 
96,59- •- 74,77 
99.00 76.32 

, 101.20 78,02 
103.09 79.73 
105,36 81.57 
107.62 83.98 
109.47 • 85.44 . 
111.38 86.97 

ERCOT 
On-Peak 

35-57 
40.80 
43,17 
44.40 
46!0Cl"" 
48£1 
59,35 
61.51 
64,68 
66.65 
68,92 
70.55 
72.95 
75.17 
76.92 
79.45-
81.54 
83.58 • 
85.21 
88.18-
90.99 
93.35 
95,60 
98.18 

100,60 
103,02 
105,11 
107.34 
109,92 

: .111-79 
113,89 

South 
Off-Peak 

29,26 
32.03 
33.32 
34.38 
36.00 
37.57 
46.43 
46.64 
48,58 
SD.46 • 
52,76 
S3.0B -
54,53 
57.34 
58,22 
60.72 
62.40 
64.64 
67.31 
68.43 
70,60 
72.30 
74.17 
76.32 
77.90 
m 7 4 
81.53 
83.35 
85.94 
87.46 
89,08 

ERCOT-West 
On-Peak 

36.19 
41.5D 
43,86 
45.15, 
46,76 
48.97 
60,11 
62.18 
65.37 
67.36 
69.56 

- 71.26 
73.63 
75.87 
77,66 
S0,iJ6 
82,18 

- S4,20 
86,74 
88,70 
91.42 

. 93,65 
95,87 
98.27 

100.68 
- 102.67 

104.79 
107.07 
109,33 
1l i ,20 
113.16 

Off-Peak 
29,50 
32,28 
33,52 

,-. .- .34-64 
36,23 
37,79 
46,54 
46,73 
48,67 
50,55 
52,84 

• 53.22 
54,67 
57.44 
58,34 

•, 60,73 
62,44 
54,72 
67,37 
68,57 
70,5E 
72,26 
74,14 
76,25 
77,82 
79,5S 
81,32 
83,20 
85,5S 
87:09 
88,70 

OCCRPO-5-055_Suppltmenni;015Hl_LTF_FT_Base_Nora(nsl_2015_O4_24 



Yea/ 
2016 

- 201?; 
2'6i8 
2019 
'2020 

' 2021: 
2022 

, 2023: 
"2024 
. 2025: 

2026 
2027^ 
'2028 
2029; 
2036 

:203 i . 
'2032 

, 2 0 3 3 
"2634 

2035. 
• 2bi36 

2037 
""2033 

, 2039-
2040 -
2041; 
2042 
2043: 
2044 
2045: 
3046 

12395 Blu/lb 
1.6ff S02 

CAPP 
65,50 

. . 67,83 
68.58 
69,48 
73,14 

-- 75,62 
79.42 
81.64 
84.77 

. 87,76 
90,36 
93.80 
97.98 

10055 
104,34 
105,31 
108,46 

-111.36 
114,29 
117,88 
120.82 
523,84.̂  
126,94 
330,1.^ 
133.37 
136.70 
140.12 

• 142.92 
145,78 
148,69 
151,67 

12500 Blu/ib 
1.6(1 S02 

CAPP CSX-Rail 
66,05 
68.40 
69,16 

- 70.06 
73.76 
76.26 
60,09 
82-33 
85,49 
88.51 
91.13 
94.59 
98,81 

101.51 
105,23 

- 10S.21 
109.38 

. 112.30 
115.26 
118.88 
121,85 
12459 
128,02 
131-22 
134,50 
137.86 
141.31 

, 144.13 
147.01 
149^5 
152,95 

12000 Btalb 
12#S02 

CAPP Compliance 
70.85 
72.60 
74,26 
76.35 
80,39 

- 83.12 
87.31 
89-75 
93,21 
96.50 
99,37 

- 103.15 
107,77 

iio.re 
114.78 
115.S5 
119,31 
122.51 
125,73 
129.69 
132.93 
138.25 
139.66 
143.15 
146.73 
150.40 
154.16 
157.24' 
160,35 

.163.59 
166.86 

Coal (SAon) FOB -Nominal S'S 
12000 Btu/lb 12500 Btu/ID 
1,67«S02 6(fS02 

CAPP NYMEX NAPP Hiqh SuHur 
65.65 55.18 

-66.04 . - 55.89 
68.32 5B.19 
70.24 61.31 
73,96 64,64 
76^7 : 66^8 
80.32 70,39 
82.57 70.85 
85.76 77,93 

-.88,78 80^5 
91,42 83,64 

. 94.90 . ' 85.13 ' 
99,15 67.26 

101.S5 89.54 
105.60 90.46 
106.58^ • 92.47 
109.76 94.06 

: 112.71 - .- 97.52 
115.67 99.66 

. 119.31 103.14 
132.29 105,72 
125,35 108.36 
128.48 111,07 
131.70 • 113.85 
134,99 116,69 
138.36 . 119.61 
141,82 122.60 
144.66 - 125-05 
147.55 127.56 
150-50 :130.lt 
153.51 132.71 

13000 Btu/lb 
4»S03 

NAPP Med Sulfur 
61.51 
62.25-
64.64 
67.69 
71.34 
73.05 
77,32 
77.80 
85.17 

- S7,5S • 
91.11 
92;66 
94.87 
97.24 
98.19 

100.29 
101,94 

-105,54 
107,77 
111.39 
114,17 
117.03 
119.95 
122,95 
126,02 
1^.17 
132.40 
135,05 
137.75 
14D.51 
143.32 

11512 Blu/ib 
4,3H S02 

1-Bssin 
40,00 
42.25 
43,56 

• 45.92 
48.60 

^. 50.19 
53.49 
51.01 
55,83 

• 5S.30' 
57,53 
57.91 
59,93 

. 64.10 
65,72 
6S.CS 
69.56 

-74.69 
78.16 
60,24 
82.24 
84,30 
86-41 
83.57 
90.78 
93.05 
95.38 
97.28 
99,23 

101.21 
103.24 

8800 Btu/lb 
0,e# S02 
PRB 8800 

15,05 
16,11 
17.28 

- 18.81 
21.36 
22,86 
23.49 
21.62 
22,51 
24.10 
26,99 
25.82 
26.60 
3Q55 
30.05 
33,82' 
35.56 
38£3 
41.10 
4657 
47.53 
48.72 
49.93 
51.18 
53.46 
53.77. 
55.12 
5 6 ^ 
57.34 
58.49 
59.66 

6400 Btu/lb 
0.8B S02 
PR8 8400 

11,50 
12,30 
13,56 
14.74 
16,80 
17,97 
18,47 
16.88 
17,60 

• 1851 
21,26 
20.19 
20.73 
24.40 
23.52 

' 26.64 
27,87 

- 305) . 
32,02 
3B.3B 
37,27 
SB.2Q 
39.16 

•40,1s 
41,14 

• 42.17 
43,22 
44,09-
44,97 
45S7 
46.78 

11700 Btu/lb 
0.9# S02 
Colorado 

34.86 
36.81 
37.16 
-^,42 
42.50 

• •A42B 
48,46 
48.15 
50,15 

- 53B5 
53.59 
56.34 
59.61 

; 65.5E 
68.73 

• ^ , 1 9 
70.19 

- 72.64 
75.69 

. - 79,69 
81-68 

- -83.72 
85,81 

•8736 
90,16 

• 9241 
94,72 
96.62 
98,55 

100,52 
102,53 

OCCIlPD-S-0S5_Supplem5ntalaDlSHl_LTF_FT_Baie_NoTiiiTial_201S_O4_24 
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2019 
• 20^0 

2021 
2022 
2023-
2024 
2025 
2026 

"2027 
• 2028' 

2030 
2031 
2032 
2033 
2034 

• 2035: 
• 2036 
"2037' 
'2038 
'2039' 

2640 
" 204i-
• 2042 
2043: 

' 2044 
'2045' 
•204'6 

Hen;y Hub 
4,34 
5;09 
5,40 
5.50 
5,50 
5.82 
6.28 
6.60 
6.80 
6.96 
7.13 

.7.30 
7,47 
7.65 
7.83 
8.00 
8,19 
8.39 
8.59 

- 8,iao 
9,02 
9-24 
9,45 

' gVee. 
9,87 

10.03 
10.29 
10,56 
•10,71 
16.92 
11.13 

TCO Pool 
4.13 
4.81 
5.10 

- 5.18 
5,29 
5.49 
5.98 
6.30 
6,47 
6.B2 
6.76 
6.92 
7.09 
7.26' 
7.44 
7.61 
7.79 

. . 7.99 
8.20 
8,38 
8,63 
S.85 
9.08 
9.31 
9,52 
9.7'1 
9.95 

10.16 
10,37 
10,57 
10,79 

Natural Gas (S/mmbtu) -Nominal S's 

Dominion South Point Pool TCO De!iv HSC 

3.83 4.39 4,42 
-4.-62 - S ^ " • S.i'8 
4.95 5,37 5.49 
5.12 5.45 5,59 
5.23 5,56 5,69 
5.50 . 5.77 5.91 
5.87 6.28 6.37 
6.20 6.59 6,69 
6,40 • 6.77 6,88 
5.62 8.92 7.0s 
6.79 7.06 7,22 
6,96 . 7.23 7.39-
7,14 7.40 7,56 
7.33 7;57 ,- 7,74 
7.49 7.75 7.91 
7.68 7.93 8.09 
7,87 8.12 8.28 
3.07 8.32 - - - S.48 
8,25 8.53 8,68 
8.5D 8,72 8.S9 
8.71 8,97 9.11 
8.92 9.20 9.32 
9,12 9.43 9.53 
9.31 9 ^ 9.75 
9.52 9,89 9,96 
9.73 10.10 10.17 
9.94 10,31 10.38 

10.15 10.63 10.59 
10.36 10.74 10.80 

: 10-57 '10.96 11.66 
10.78 11.17 11,22 

PEPL TX-OK Swng Service Adder 
4.25 0,25 
S.01 - 0.25 
5,30 0.25 
5.39 0.25 
5.48 055 
5.75- 0.25 
6,20 0.25 
S-52- 0,25 
6-68 0,25 
S.S3 0.25 
6,97 0,26 

.7.13 6J26 
7.30 0.27 
7.47 . 0,27 
7.66 0.28 
7.85 0,28 
8.04 0.28 

- 8.26 0.28 
8,47 0,28 
8.69 - 0.28 
8-89 0.28 
9.09 - 0.28 
9.30 0.28 
9.49 0.26 
9.69 0,28 

- 9:90 0.28 
10,11 0,28 
10.32 6.28 
•10,53 0,28 

' . 16.73 .6.26 
10.95 0.28 

Uranium Fuel U02 
(S/mmblu) -
Nominal S's 

0,87 
'6-69 
6-91 
6;92 
0,94 
0.96 
0-98 
1.00 
1,62 
iX)4 

' i .bs 
"1.68 
' • ' {•• fo 

"T.13 
•i.15 
• i . i7 
1.19 
1.22 
1.24 
"1:27 
1,29 

' " 1 " . ^ 
""1.35 
"1.37 
""•i'.io 
1.43 
1.46 
i.49 
1.52 

•i.5S 
"'1.58 
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Year 
2D16 
20 i? ' 
20 ig 
2019-
£020 

••: ~20Z i 

2023 
2023' 
2021 

• "KI'2S-

2026 
'2027 
2oas 

• 2029: 
2030 

. 2031: 
203a 

. 2033: 
2034 
'2035 
2036 
2037 
2038 
2039; 
2040 
tU41: 
2042 
2D43: 
2044 

'-" 20'4S: 
2046 

Emissions <S/lon) -Hominal S's 

SOj KOjAnnuai NO, Summe 

Q 0 
Q i) 
Q 0 

•ft -• 0 " 

Q b 
fi 0 
Q 0 

0 - " 6 
Q 0 

-• fi ii 
0 • " 0 

- '•'" ' f i 0 
fi 0 

fi" ': ""'ii 
0 0 

0 ' -• D • 

Q 0 

- ii' '"is 
Q 0 

• • " ' • " fi 0 

Q 0 

fi •': ' d 

fi 0 
fi D 
D 0 

Ci D " 

Q 6 " 
fi': o"" '• 
Q 0 

" T - " f i "" ' i i 
Q" 0 

(S/metric tonne) -
Nominal S's 

r COj 

0 0,00 
D -" --""aiKJ 
0 6,00 
i i . •"•-•••••"'9:60 
0 0,00 
6 0,00 
0 15,0a 

•fi "15,29 
0 15.5B 
fi- 15,56 
0 16.19 
d 16,51 
0 16;64 

""0 •-" 17,1-7 
0 17.50 
S „ "" ":' ITJIS 
0 10,19 
0 18,64 
0 18,88 
D . '1954 
0 19,60 
0 , . - - 19,S5 
0 20,33 

" 0 " ' ' 20,'59 
0 21,08 
6 "2!',48 
0 21,86 

'0 'zi'ss 
6 22.66 

' 0 ' " ' , " ' 23S3 
0 23.50 

Heat Rales (mmhtiUMWh) 

AEP GEN HUB-HR SPP_Cenlral. HR ERCOT Norlh - HR ERCOT Soulh - HH ERCOT West -HR 
8,59 8,75 B.05 8.07 8,30 

•• 5.05 e.45 -r-aB J M fe'o 
7,95 8,39 7,B5 7,88 " 8,21 

- '"8,33 '875'. ". i . 9 2 " " '""""-"Lge "."S.3") 
B,52 8.90 8.06 8,10 8,44 
'aee ' 'a'a? " 8.13-" . e;-is - " ' " BVSE 

10^40 T0.40 9.2G 9,S4 S,6! 
'"•'• '"'i'o.'i5'- ' i b ' ^ " ' "- ' a . u ' " " s . ^ " ' " " " " = 9^46 

10,35 10.44 g,33 9,42 9.69 
iO.57 - lii,SS a,39 S.iB- S.77 
10,73 10,75 9,47 9,57 9.88 

• ' id 's? - 10.88 9,49 &Sa . - S.B9 
10.92 10,93 9,57 9,66 9.98 
"n'.b3 ' l l . iQ- : " - - 5.53.'.'" 8,73 '• '. i M s 
11,11 • 11.31 9,54 9.74 10.04 

. - 1 1 5 4 - i " l . a 3 - - '9,74 ' • . 9,84 • • ,- i o ' l S 
11.41 11.88 9,77 9,87 10,16 
'i'l̂ SB'"'" ''"i2,'6d " 'aire '•'"" -""SB?'"" :"""" :' "'16.15 
i l ,40 11,92 9,82 9^95 10,19 
i-i,45 11-89 a i i t • s-93 - - • • - i"6^i 
11,50 - 11-99 9.89 10.01 10,23 

.'1-1.47 i ' i ^ i - 's£s . . . .-• ioi i '3 f o i i i 
l'l,56 11.98 9,9D 10,05 ' 10.20 
i l , '37 i i . 8 3 . 9.92 10,09 -10.19 
11,41 11.86 9,95 " 10,11 10.21 

-,. 5-J.31 1 1 . ^ - - 9,97 - m i s ^ i i S i 
H,31 11,81 a,9S 10.15 10.19 

: , i l i a ' i i . w • . 3.96 i'o,i5 - . , i o J s 
11.19 11,77 9.98 10.19 10,20 

•:",""••-' " - i'iis'i' '11.67.'""- 9"."95""""' ' i i iA6. ""'" ' i 'clif i 
11,26 11.76 9,94 10,-17" 10.15 

OCCB PD-5-05 S_Supplemental 2015H l_LTF_f T_aa«_Nomlnal_20J 5_04_24 



Year 

2016 

•" 2017; 

•go 18 

•£019 

••2026 

2021 -

•2622 

•2023 
2024 
2025; 
2026 

•"•2027' 
•3028 
'2629 
'"mo 
zm 
2032 

••^0^3; 

•2034 
2035 

' gdiae 

• ' m f 
•••2038 
••••2039! 

•2040 
• -^04f^i 
• 2042 
" 2 0 4 3 ; 

2044 
"2045-
• 2046 

Capacity Prices (S/l\flW-day) -Nominal S's 
AEP GEN HUB Hiib Cap, SPP_Central/KSMO Cap. 

91,30 
'"•94,74" 
IS?,37 
•a6i3.'32' 

' 287!24 
314.48 
331,79 
•33'9.09' 
346.21 
353.4B' 
360,90 
"36B,12" 
375.48 

••382199 • 
•390.65 
39847' 
406,44 
•414.56 
422,44 
430.47 
439.08 

";44"7';88' 
•456.81 

465.95 
••475,27 
•••484.^78' 

494,47' 
504.36' 
514.45 
52474 
535.23 

72.66 
103.82 

'"166,48 

•218.21' 

276.27 
324.65 

331.79 

•339.09 

346.21 

353!48 

360.90 

'seal 2 
375,48 

, - . „ _ . . _ 

•390.65 
••398;47 
•406.4'4 
""414'56 
422.44 
430.47 
439,08 

••447I86 
456.81 

465.95 
•475727 
484'jB 
'̂ •94.47 
504.36 
514.45 

• 524,74 
•S35;̂ 23 

Renewable Energy 
Subsidies **($/MWh) 

-Nominal S's 

43.30 
32.60 
21,80 
11,00 

0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 
0.00 
0,00 
0.00 
0.00 

• 0.00 
0.00 
0.00 
0,00 
0.00 
0,00 
O.DO 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

o.'oo 

Inflation Factor 

0.70% 
2.50% 
2,60% 
2.70% 
2.60% 
2.30% 
2.20% 
2,20% 
2,10% 
2.10% 
2.10% 

- 2.00% 
2.00% 
2.00% 
2.00% 
2,^db% 
2,00% 
2,00%: 
1,90% 

- 1.90% 
2,00% 
2.00% 
2.00% 
1.90% 
1.90% 
1.90% 
1.90% 
^•9d% 
1.80% 
1.80% 
1.80% 

OCC RPD-5-O55_Sli0plemenlal 201SHl_LTf_FT_Baie_Nnni[n3l_J01S_M_;4 



Month 
Jan-16 
Feb-16 
Mar-16 
ApM6 
May-16 
Jun-16 
Jul-16 

Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dec-16 

-Jan-17 
Feb-17 

'Mar-17 
Apr-17 
May-i7 
Jun-17 
.•Jul-17 
Aug-17 
Sep-17 
d c t - i r 
Nov-17 

..,P,ec-j7 
Jan-18 
Feb-18 
Mar-18 
Apr-18 
May-18 
Jun-1 B 
Jul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-18 
Dec-18 
Jan-19 
Feb-19 
Mar-I.g 

,".Apr-'̂ 9 
.Mayri.9 
JUn-l9 
:gu|-19 
AuS-1.9 
..S^p-19 
' :bct-"i9 
'Noy-19 

•Ppp-i^ 
Jan-2b 
Feb-20 
Mar-20 
Apr-20 
May-20 
Jun-20 
Juf-20 

Aug-20 

Nights 
26.67 
26.40 
23.58 
22.37 
20.73 
21.32 
23.76 
22.07 
20,50 
21.23 
24.36 
24.46 

• : -2^-^yr \ 

27.02 

22.84 --

- 20 .07 , . 

18.55 , 

••• 21.50^ • 

25:93- -, 

22".32 •. 
''19.83'- ' 

'• 20.22"" -
- 24.56 ' 

".'24.66 - • 
27,75 
27.44 

23.63 
21.19 
19.13 

20.62 
26,51 

24.38 
22.02 

20.69 

23.63 

23.56 

• -; 29.83'. 

; "29.46- . 

- • • : ' " -,-.-"-."^5.00 ; •. 

•"•--;21.85.-.- '-

x . y . . ; • •---26.6t,'^>. 
., • 1 , 2 2 . 5 7 "'-• 

; ; . . : • • • - : " ; • • - . - • : . : • ^ 2 9 . 2 1 ::v-

' ' . :̂: 2 6 . 4 7 : " " ; -

:^••..-"^ •• ; . ' : "23.74 V " 

v , . • • " • " • . ' ; - ; 2 2 . t b . " • 

' ' X : ' . " • - • : ^ ^ 2 5 ' 7 4 - . . 

• ; ; • • " • . ' • ? • • ' • • - • • ' • ^ 5 . 4 ^ • : . -

31.35 
30.32 
25.87 
23.68 
22.70 
24.63 
30.69 
28.41 

PJM-AEP GEN HUB -Nominal $'s 
Weekend Weekend Peak PROMOD Weeknight 

30.46 32,76 27.18 
30.46 32.40 26.23 
29.28 31.75 23,40 
28,53 31.68 22.36 
28,73 32.62 20.60 
29.55 33.80 21.37 
32.44 37.04 24.25 
30,58 35.06 22,47 
28.86 33.08 20.48 
27.32 30.60 21.66 
29,05 31.47 24.60 
29.19 31.38 24,41 

'•" - '32^3 ""-.••• -"'• ': y " 35.66 •• r ' ' 2 7 : s i " " 
32.88 - 35.64- 26.65 
2 a i 2 . • •. 32,15. , 23.00 
29.28 . '.. 33.69. - . - 19.91 
28.90 • 34,54 : ' • 18.96 

•' 31.09" ' y"' 36.34 . . . " •. 21.93-
36.01 . -•- - 41.65; • 26,98--

'32.07 - ' - : -37,40 -'. : " 22.91-
30.06 ..- • •- 35,39' -^ . 19.96 

- 28.68 • 33,22 20.72-
30,20- - ': • 33,24 24,92 -' 
3G.93- - .- ,33.90 • - 24,42. 
33.86 37.25 28.'62 
34.20 37.38 26.87 
31.44 34.89 23,28 
29.18 33.57 21,89 
29.84 35.37 19.30 

31,83 37.88 21.08 
37,27 43.25 27,29 

35,03 40.92 25.00 

32,68 38.11 22,26 

29.16 33,87 21,33 
30.30 33.67 23,82 

30.81 34.50 23.68 

.- • 37.15 :•- ; - •. .41,30 - - - 30.36 -

. :37,18 •• .• - •-• -40,91- '- • " 25 .16 ' 

- , ' - , " 3 3 . 2 7 : : . ^ ^ ' • •••^":; " . " • : . /37 ; i5 ; , -. . • . 2 4 , 7 7 -

• • . . • " . ' 8 i ' J 7 y x • - . - . - ' • : " - 3 6 , 8 8 : : . ' ; - " -".'-";• :;"'"22.39-. 

• " • : - V 3 t 5 6 . y y y ' y : " • • • " \ 3 7 , o 9 " ' \ - ' - • • : • - - • " • • • " . ' 2 0 . 4 3 " ^ 

•••33>2'- '- ^'•-•-";:-39,58"-: :••:' 23,13 ' 

• . " . ,40.96 ^."..•-•--'^-••.•...^•47,27 •"- ' "•'^-^ / •29.74""-
- - . . " 3 7 , 4 3 : ' ' "43.21-."' - ^ ^ e ^ S e -

-"'".^;^4;36",-'.""-- --"iC". ••::."i"39,8i';,^ - 'V ' ^ .̂  " '̂; "24, i7.^ 

- - • - 3 1 , 0 2 ^ ^ - -^.-'SS-OQ-^"- .•.^••". \-.̂ ^ 5 2 . 6 6 -

:•'"• ",;-32.69'-::"'::":::.-;."^- •"• '""- 'seia-,";•;•... ' - . • : - - 2 6 , 1 ^ " 
""^"."-33,5t "• - ; . - •• 37.40 V.--.-^-. ">" ' : : :̂. -^5:45"" 

38.95 ' 43I2I 3 1 8 4 

37.47 40.95 30.03 

33.41 36.99 26.07 

32.72 37.70 24.28 

34.10 39.77 22.63 

35.58 41.53 25.23 
42.57 49.07 31.15 

38.92 44.42 29.02 

PROMOD Weekend 
29.97 
29.84 
28.37 
27,74 
27.54 
28.41 
31.27 
29,04 
27,63 
26,42 
28.27 
28.47 

- 32.02 
32.16 

. 28.00 
28.16 

-. • , 27.19 
29.63 
34.49 

• 30,54 
.- 28.73 

i7.31 
29.28 

• 30.17 
32.87 
33.45 
30.32 
27.85 
28.30 

30.32 
35,58 

33,33 
31.37 

2 7 6 2 
29.19 

29.80 

36.03 

-:"-. 36,17 

' -32.21 

--" ," -29,95 

'-"-30:b6 

".•-'••-• • ' : ^32,31 

•••., 38,93 

"•-•• -35 .90 

••32.6S 

- :" 59,66 

;> ' ^ . - ; - : : " ' ' 31 .58 

-". .32.19 

3 7 7 4 

36.64 

32,07 

31.31 

32.70 

33,68 

40.79 
37.33 

OCC 11 PD-5-0S5_Suppl( mental J01SHl_(.Tf_Fr_Ba!e_Nominal_:015_M_34 



Sep-20 
Oct-20 
Nov-20 
Dec-20 

25.96 
25.63 
27,42 
27,84 

36,24 
33.91 
34,38 
35.46 

41.60 
38.39 
37.93 
39.25 

26.41 
26,17 
27.89 
28,04 

34.61 
32,67 
33.14 
34.23 

OCC nPD.5fiSS_SU)J»J(m»nIal 30]SHJ_lTF_FT.aMe_NpmJn>l_!C]S_I»_2a 



Month 
Jan-16 
Feb-16 
Mar-16 
Apr-16 
May-16 
Jun-16 
Jul-16 

Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dec-16 
Jan-17 
Feb-17 
Mar-17 
Apr-17 
May-17 
Jun-17 
Jui-17 

Aug-17 
Sep-17 
Oct-17 
Nov-17 
-^"-6^:17 
Jan-18 
Feb-18 
Mar-18 
Apr-18 
May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-18 
Dec-18 
Jan-19 
Feb-19 
M.ar-19 

;Apr-19 
'May-19 
Jun-19 
JuM9 

Aug-19 
Sep-19 
'̂661-19 
,Woy-19 
Dec-19 
Jan-20 
Feb-20 
Mar-20 
Apr-20 
May-20 
Jun-20 
Jul-20 

Aug-20 

Nights 
24,32 
24.10 
21.02 
20,57 
21.26 
22.42 
25.26 
24.62 
21.57 
20,83 
23.09 
23.05 

- 26:21 
26.01 
21.62 
20.52 
21.1,1 -
23.82 
29.13-
27.27 . 

• 23.06 -
21.75 
25.07 

' 25.12 
27^45 
27.34 
23.59 
21.67 
21.54 
23.77 
30.08 
30.44 
25,06 
22.54 
24.28 
24.69 
28.75 
28'.75" 

' - -• . , 24.84"- ,. 
""• 22.78 •'.•.. 
. 22.99:' . 

- " •'•26.15' 
. ' - ' • • " -32.25 

32.29 ••" 
27.03- • 

•"-"'.•' 24.06'•• 
-•--• "26.35. 

26.93" ' : 
• 31.33 

30,34 
26.04 
24.73 
25.32 
28.02 
33.69 
33.07 

SPP. 
Weekend 

29,64 
29,36 
26.44 
27.76 
29,82 
31.51 
35.96 
34,21 
31.30 
28.25 
29.00 
28.49 
33.11 
33.01 
28.25 
30,00-
32.15 
35.20 
4i :69-
3B,32_-

'• 34,48 
31.61 

- 32.14 
31.76 
3'5,"39 
35.41 
31.54 
30.43 
32.92 
35.75 
43.58 
42.90 
37.32 
32.79 
31,94 
32,21 

: 37:65 
.37.72 

- 33.49' 
33.23-

. . . . 33.98 .• 
38.37 
46.73 

• 45.35 . 
"" 39.28 • 

:[ ' 35,53; 
34,76^^" 

,.35:33 
40.26 
38.94 
34,02 
34.65 
37.16 
40.43 
48.43 
45.78 

.CENTRAL -Nominal $'3 
Weekend Peak PROMOD Weeknight 

32.71 24,95 
32,06 24,26 
29,35 21,38 
31.52 20.76 
34.09 21.42 
36,24 22.63 
41.44 25.44 
39.28 25.05 
36.07 21.51 
32,31 21.52 
32.15 23.41 
31.43 23.27 
36.81 :26.59 
36.56 •• 26.11 
31.70 22.11 
34.86 20.78 
38.10 . 21.76 

• 41.29 24.22 
48.34 29.83 
44.24 27.82 
40.47 " , • •" 23.27^ 

- 36.86' 22.45 
35.94 25.45 
35.35" •,. 25,35. 
'39:70 27.'86 
39,42 27.10 
35.35 23.64 
35.28 22.37 
38.99 22.05 
42.32 24.38 . 
50.64 30.69 
49.45 30.77 
43.58 25.31 
38,53 . 23.32 
35,89 24,56 
36.19 25.06 
42.66 29.39. 

- -42,23^ ,- ' -28.73 
.. •• 37,72 •. .-24.94-

-. 38.63: - "• , - • 23.^8: 
,-. ' . 40.12"-' -•• ' -23:51'-

,-. 44.76 • ^6,68 
•.:-":54.33 -. • -" „32 .9 t 

. .• • ,. •52.18," • - • " : • . - 32.63" 
."• 45.68 '•.'••.. " • : 27.62". 
:- 41.86 .^-y -•• 24.80 
•. 39.09 :•-•-" -.'•:26.77^. 

'..,39,62;" •., ",• ,27.22 
'45,19 31.'82 
43,26 30.35 
38,00 26.54 
39,90 25.20 
43,09 25.50 
46.96 28.56 
56,10 33,95 
52.44 33.88 

PROMOD Weekend 
28.91 
28.44 
25.53 
26,77 
28.45 
30.19 
34,62 
32.50 
29.82 
27,11 
28.07 
27.76 
32.01 
31.98 
27,00 

: 28.83 
30.16 
33.46 
39.86 

,36.60 
32.98 
29.94 

• 31.04 
30.99 

• 34.0'l 
34.38 
30.33 
29.03 
31 .-17 
34.13 
41,40 
40.99 
35.83 
30.95 
30.68 
31.14 
36,26 
36.46 

" 32.32 
3i,30 

""32:35 
36.85 

• 44.11 
:43,55 
37.80 

: .- •: 33;72 
- -,"33.46 

^•33.?7 
38,86 
37.83 
32,54 
33.09 
35,60 
38,23 
46,21 
43,84 

OCC RPO-S-OSE.SUDP'emental 201SHJ.LTf_FT.Bsse_Nonitni l . !015_(»_I4 



Sep-20 
Oct-20 
Nov-20 
Dec-20 

28,38 
26.50 
28.34 
28.94 

40.26 
37.24 
36.70 
37.40 

46,46 
42,97 
40,98 
41.70 

28.74 
27.07 
28.82 
29.09 

38.48 
35.67 
35.26 
36.13 

OCCRP0-S-055.Supplcmental2015Hl.LTF.FT.Basc.Nominal_201S.04.24 



Month 
Jan-16 
Feb-16 
Mar-16 
Apr-16 
May-16 
Jun-16 
Jui-16 

Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dec-16 
Jan-17 
Feb-17 
Mar-17 
Apr-17 

May-17 
Jun-17 
• Jul-17 
Aug-17 
Sep-17 
•.Oct-17 
.Nov-17 
pec:17 
Jan-18 
Feb-18 
Mar-18 
Apr-18 

May-18 
Jun-18 
J.ul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-18 
Dec-18 
••Jan-l"9 
Feb-19 

'- Mar~19 
- Apr~1^ 
, May-19 
,'Jun-i9 
-: Jul-i9 
Aug-19 
S^p-19 
Oct-i9 

.NOT-i9 
Dec-19 
Jan-2b 
Feb-20 
Mar-20 
Apr-20 
May-20 
Jun-20 
Jul-20 

Aug-20 

Nights 
24.08 
23,86 
20.81 
20.36 
21.05 
22.20 
25,02 
24.37 
21,36 
20.62 
22.86 
22.82 

:'25:95 .': 
• 25.75 . 

21.40 
20.31 ^ 
20.90-
23.58-• 

- 28.84 
. 27.00 -' 

22.83 . • 
• " 21.54 "• 

24,82' • 
24:87 
27'.17 
27.06 
23.35 
21.45 
21.33 
23.53 
29.78 
30.14 
24.81 
22,32 
24.03 
24.44 

. ', .28.46 -' 
•28.46" •,. 

•' .,24.59"-'-
-..: ' 22.55. . 

'^•"-""• '-''22.76 
• •: -25.89 -

• - • "31.93".-
31.97' "." 

--"•:- .26.76".:. 
• 23.82"". -

••'":"-..- '-' ', "•' .26.09-
- '"y ^6:66 • -

31.02 
30,03 
25.78 
24.48 
25.07 
27.74 

• 33.36 
32,74 

SPP_KSMO -Nominal S's 
Weekend Weekend Peak PROMOD Weeknight 

29.34 32.38 24.70 
29.07 31.74 24.02 
26.18 29,06 21.17 
27.48 31.20 20.55 
29.57 33,82 21.21 
31,34 36.08 22.40 
35.91 41.48 25.19 
34.00 39,08 24.80 
31,09 35.87 21.30 
27.97 31.99 21.30 
28,71 31.84 23.17 
28.20 31.12 23.04 

: •"•:"::""32:78':"":'.'": : ' ' : : "38:44 rr^^j^^" 
32.68 36,19 ; . . 25.85 
-27,97 •"' 3V.38 . 21.89 

. - 29.70 34.52, - ^ - . 20.57 
31.83-: . 37:7'2' 2 i .54 
34,91 • : :-40,96 - 23.98: 
41.56_ - 48.29- 29.53' 
37.99 - , 4i3,88. , .." ' 2 7 M 
34.1,8 , .' 40,13 23.03 

. 31.29 - 36,49 . 22,22 
31,82'- . 35,58 . ' 25.20 
31.47 - - ., 35,01 • ^25.09 
35,04 39.30 27.'58 
35.06 39.03 26,83 
31.23 • 35,01 23.40 
30.13 34.93 22,14 
32.59 38.60 21.83 
35,42 41.94 24.13 
43.46 50.61 30.38 
42.59 49.13 30.47 
37.03 43.28 25.06 
32.46 38.15 23.09 
31,62 35.53 24.31 
31.91 35.86 24.81 
37.27 - ,- ;• 42.23. - 29.09-, 

. - 37,34 - . . • . 41 ,8 t ^ : ; ' • ; : 28,45-
33.15';,' - • 37,34 •• • " ' v , ' " 24,69,-

"' 3"2."89.:,̂  •, ":- 38,24"-.. • :.- '. 23.05 
;• 33.65--> • "/•39,73 "v^-,,' .' 23.27" 

38.05-- V'; 44.41"-: ! •.- " - ' ."."26.42' 
46.73:- -. •-"•-"• 54,48'-'" •"-' ' 32.59' 

. 45.23," ,-, ;; 52.14 •'" ' . y •'• "" --32.31':: 
-39;03 . -"45,44^--' - .^27,35 

';' 35.17- y • ' '4i.44"'^ :.• •- 24,55" 
•^.^ 34,41 • ""' ':, : , ,"',38,70:-- '̂  :• "• . :•" ' : ^ .:.26.51--

• , •' - : -34 :99 / " - " - ' : " - : ' ' - ' " 39.24-'-"." • : . : " " ' • " •: 26.95: 
39.86 44.74 31.50' 
38.55 42.83 30.05 
33.68 37.62 26.28 
34.30 39,50 24.95 
36,81 42.69 25.25 
40.16 46.69 28.28 
48.51 56.39 33.62 
45.57 52.29 33.54 

PROMOD Weekend 
28.62 
28.15 
25.27 
26.50 
28.20 
30.00 
34.55 
32,29 
29.61 
26.84 
27.79 
27.48 

:.:"": :'. :"'3i:69 
31.66 
26,73 
28,54 

. 29,86 
• - - 33.18 

39,71 
36.27 
32,68 

- 29.64 
30,73 
30.68 
33:67 
34,04 
30.04 
28.74 
30.86 
33.81 
41,26 
40,68 
35,55 
30.64 
30.37 
30.84 

., •.35.90 
•- '36.09 
: • : -:31,99 

' • " ' ; • " • .30.99 
'.•'• 32.03 
;.••" 36.54 
- -44.06 

-43.40 
'37,05 

-':- 33.39 
-. "33,13 

. • . " • ' - • • 3 3 . 6 4 

38.47 
37.45 
32.22 
32.76 
35.27 
37.96 
46,23 
43.61 

occnP0-5^j55.Supp1emental:015Hi_LTFJT.Baie.Nommal_;01S.M.;4 



Sep-20 
Oct-20 
Nov-20 
Dec-20 

28.09 
26.24 
28.06 
28,65 

40.01 
36.87 
36,34 
37,04 

45.23 
42,55 
40.58 
41.31 

28.45 
26.80 
28.53 
28.80 

38.22 
35,31 
34.92 
35.79 

OCCRPD-S-055.Supplemenlsl2015li l .LTF_iT.8as=_Nonilnal. ! I)15JMJ4 



Month 
Jan-16 
Feb-16 
Mar-16 
Apr-16 
May-16 
Jun-16 
Jul-16 

Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dec-16 
Jan--(7 
Feb-17 

• Mar-17 
Apr-17 
May-17 
Jun-17 
Jul-17 

Aug-17 
Sep-17 
,-OGt-17 
Nov-17 
Dec-17 
Jan-18 
Feb-18 
Mai--18 
Apr-18 
May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-18 
Dec-18 
Jan-19 
Feb-19 

- Ma:r-19 
-.Ap.r-1'9 
May-19 
Jun-19 
„Jui-l9 
Aug-19 
Sep-i9 
: Oct-19 
l^ov-19 
,Pec-19 
Jan-20 
Feb-20 
Mar-20 
Apr-20 
May-20 
Jun-20 
Jul-20 

Aug-20 

Nights 
27,83 
26,14 
25,39 
26,07 
26.32 
27,35 
28,49 
28,95 
26.50 
25.25 
25,52 
27,13 
31.24 
27.14 
25.04 
26.77 -
28.27 

• / 30.57 
• 31.78 -

32.45 
• 28:62 -

26.72 
. 26.85 • 

28.87 
31,74 • 
28.83 
27.41 
26.79 
28.64 
31.34 
33.91 
34.91 
31.14 
28.74 
26.46 
29.32 

• 30.94 -
- , 30.69. 

.28.12, .-
"28.37 . , 

' '30.07 •' 
"•: '•• 32:28. 

"., 35.06 .' 
::," ; "-•- • 35.98 

. 32.12. -
'yy. • ;•',"- 28.61'. 

.X 28.20 . 
"29.84^ -" 
32:36 
32.05 
29.57 
31.15 
31,70 
33.39 
36,01 
35,90 

ERCOT North -Nominal $'s 
Weekend Weekend Peak PROMOD Weeknight 

30.72 32,53 28,16 
27.90 29.13 26,87 
26.70 27,36 25.53 
28.99 30.89 26.61 
31,22 33.49 26.33 
33,57 36.63 27.25 
34.48 37,76 28.70 
34.73 37.55 28.99 
32.29 35.46 26,79 
29,88 32.31 25,44 
27,39 28.86 26.18 
30,84 32.70 27.09 
.35.73 . • .; 37.89. . . , 31,39 
27.61 - . -: 28:80^ 28.39 
23:20 . •• 30,06'. 26.51 
31.19, 33:46: : • ': 27,05 
35.26, . 38.82 - 28,34 

.-.. 37.82 , 41,58 30,56 ' 
40.08 . 44,15; - - 31,92 
39.92 - 43,55 - - ' - : 32,30. 
36.29 , , 40.46 . . 28,84 
32.68^. - 35.58 26,59 
28,13 - - 29,94,: , ' 28,41 -
33.21 • 35,51, -28.15-

. 36.11 39,55 32.71 
29.81 29.95 28.79 
29.19 30.13 27.43 
29.83 32.36 28.09 
34.82 38,52 29.14 
40,23 44.49 31.04 
42,46 46.60 33.95 
44.28 48.42 34.52 
39.25 43.60 31.58 
34,71 37.83 28.99 
29.61 31.57 27.05 
31,75 33.37 29.73 

- - 35,71 - - 39,26 /._ 31.66 
•32.18. ,". , - ^2-.9'f -• "•• 31-;38-
36,15; - '30:98.-.— ; ^ ; - 2 7 , 7 4 : 

' 3i'.4l - . ' • • " " • • •' •'•33.38 • •••". 28,71 
• " 3 6 . 5 0 " . " : • -39,63-V. : • ' ; ;,'29.98^ 

' ;- - 4P.78.--. "-:45.19.;"'" ' '" '-"32:61"^ 
: - 43.58^-' - 47.44'- • - • 34.86^ 

"45.50. --,• "-"";; ;^50.23'; :--•,:.-, 35.85" 
- ' 4 d l 9 " ' ; . . • . / •44,7 i , ' - - 32.77-
.•'3B.QS-:.' ."'."•.;. :;39,75-^" "•""'"•- ••; --28,71"-• 
" -30:65 •" • :" .: - - : - ^ / 3 2 . 8 4 - .: "̂  '•^^::' ' 29.05"' 

33,91 • •; - - • 35,45 29.78-
35.42 37.92 33,07 
34.26 35.77 33.07 
32.72 34.48 29.70 
37.39 40.75 31.20 
38.61 42.41 32.16 
42.70 47.21 33.46 
44.37 48.37 35.75 
45.09 49.54 35,84 

PROMOD Weekend 
30.41 
27.39 
26.42 
28,56 
30,39 
32.72 
33,80 
33.70 
31.40 
29.23 
27.01 
30.35 

: ,, 34,93 
• 27;37 

2a:oi 
. . 30.58 

- .84.09 
36.81 
38.83 
38.89 

: . - . " " "35.32 
31.82 

- ' - 27.61 
33;10 
35.47 
29.49 
28.97 
29.29 
33.95 
39.07 
41.08 
42.82 
38.26 

. 33.64 
28.98 
31.46 

- 35;20 
• - " : 31.56 
"•-: ',"29;98 

- 30.96 
""": 35,54 

:•'39,72 
'":'^'.42.07 
-;:44.26 
• - 38,92 

- - - . - 34,91 
30.42 

•"" ' : ' :•• •" 33.05 
34.97 
33.68 
32.29 
36.60 
37,73 
41.04 
43.18 
43.78 

OCC HPD-3-05S.SlJC0lementat 2015Hl . lTF.FT.esseJJom[nal_IO15.M.2a 



Sep-20 
Oct-20 
Nov-20 
Dec-20 

32.85 
30,58 
29.39 
31.59 

40.23 
37.00 
33,49 
35.27 

44,77 
40.15 
36.01 
37.43 

33.69 
30,27 
29.94 
31.92 

39.12 
36.27 
32.86 
34.71 

OCC B?D-5-055.Siippfe menial 2Ct5HlJ.TfJTJi!e_N!imi:iil_ZCIS_oa_M 



Month 
Jan-16 
Feb-16 
Mar-16 
Apr-16 

May-16 
Jun-16 
Jul-16 

Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dec-16 
'.'j'an-1'7 
Feb-17 
Mar-17 
Apr-17 

'May-17 
Jun-17 

.. Jui-17 
Aug-17 
Sep-17 
OGt-17 
Nov-17 
,Dec:17 
Jan-18 
Feb-18 
Mar-18 
Apr-18 
May-18 
Jun-18 
Jul-18 

Aug-18 
Sep-18 
Oct-18 
Nov-18 
Dec-18 
Jan-19 
Feb-f9 

: Mar-19 
.Apr-19 
Mayr19 
•:Jun-19 
-, dul-19 
Aug-19 
'Sep-19 
. 6ct-19 
Mpyri9 

..Peys 
Jan-20 
Feb-20 
Mar-20 
Apr-20 
May-20 
Jun-20 
Jul-20 

Aug-20 

Power Prices {SIM 

Nights 
27.92 
26.20 
25.49 
26.23 
27.00 
27.93 
28.80 
29.35 
27.02 
25.66 
25,64 
27.34 

:"""':"": •"3i:64 
2727 ^ 
26.33 
27.16 
28.87' -

. 31.03 
32.01 
32.85 
29.22 . 
27.16 
27.06 

• 29.08 
32.17 
29.03 
27.60 
27.14 
29.31 
31.93 
34.18 
35,55 
31,84 
29.28 
26,73 
29,64 
31.12 

"-- 31.06-
- " 28.40 

. : 28.83 -
30.88 

" • 32.7"9."'-
-: 35.32-
• 36.69 : 

"'•:"32.87:: " 
;•.; 29.24""" 

"'," ' - "28.41" 
. :- . 36.l'8, -

32,75 
32,36 
30.03 
31.90 
32.53 
34.07 
36.42 
36.44 

ERCOT South -Nominal $'s 
Weekend Weekend Peak PROMOD Weeknight 

30.63 32.36 28.28 
27.99 29.22 26.87 
27.04 27.75 25.59 
29.31 31.25 26,75 
31.90 , 34.15 27,00 
33.90 36.79 27.81 
34.64 37.82 29.03 
34.92 37.63 29.42 
32.64 35.64 27.24 
30.21 32.64 25,93 
27.61 29.11 26.27 
30.95 32.75 27,31 
35.94, ; - „ . . 37,98 " , 31.60,, 
27,82 . 28,99 28.46 

, 28.62 30,49 - . 26,78 
31,78- .34.11 . 27.40, 
35,85 - 39,38 28.93 
38,04: 41.68 - 31.00 
40:27 - , • 44.25 : • • 32.07-
40,13 43,65.- . 32.72 
36,67- - 40,73 29.44. 
33,13 .36,10 - 27.12 
28,51 30,35 28,61' 

. 33,30 - 35.55 28.38 
'36:56 39,81 33.03 
30,16 30.37 28.97 
29,61 30,65 27.61 
30,43 33,10 28.48 
35,48 39.15 29.79 
40.58 44.71 - 31.60 
42.58 46.67 34.26 
44,65 48.65 35.18 
39,80 44.05 32.26 
35,19 38,31 29.55 
30.11 32,18 27.33 
32.15 33.76 29.98 
35.92 • " 39:41': '• 31;76""' 
32.68 ,; , 33.26 • 31.67 ^ 

". "•• ' 30.66:" - --":• -3i:e2':-"; -y . . 27.9&" 
"•: 32.09 - ' " - " " ' • 34,i6.^ • -. 29.21 

•37.33.- ' : . .40.44"" • ^ :--30.79'" 
4:1.07: - • - V45,38 , .: -• 33.12-

-43,68 .' 47,49; .: ,. 35.13 
•45.9,0 - •-. ' . ' -50,50".-" ----.'•.36.62 
4d,75;' - -, .;45,17^'; " ' -33.51/" 

• . • 3 6 . 4 9 " ' : - - " " ' •'.". ,40:i'4'" """-::•' 29.4o 
;-•- 31,08"^" , ' • • ".":33,85-; •• ' .y'- 29^3-
" - - 34.24-- " "• ' " 35.t3"--'- - -'--"": " ^O.O?" 

36.16 38.59 33,'2'9'" 
34.54 36.01 33,37 
3331 35.12 30,15 
38.32 41.71 31,90 
39.41 43.19 32,99 
43.05 47.38 34.14 
44.56 48.44 36,17 
45.35 49,66 36.43 

PROMOD Weekend 
30,34 
2750 
26.72 
28.84 
31,05 
33,07 
33,96 
33.91 
31.76 
29.55 
27,22 
30,47 

- . 35.16 
27.57 

" 28:38 
31,13 
34.68 
37.09 

- 39.03 
39,11 

." - ' .35.73 
• ,32.25 

.27.94 
33.20 
35.87 
29.83 
29.35 

- 29.83 
34,60 
39.47 
41.21 
43,21 
3833 
34.14 
29.44 
31,85 
35:42 

- ' ' 31 .97 
." 30,48 
• 31,57 

• • .; 36.35 
-40.04 

"'-'.- 42.22 
: .44.68 
"•-: -39.52 

- " / . : • .35:36 
•"" -. '"SO'-Si 

-•.-'"•' .' ' "33.39 
35.70 
33.96 
32.85 
3751 
38.54 
41.43 
43.39 
44.06 

OCC FIP[>S-05S_SlIpplerrenlal I01SHl.LTF.FT_Ba!B.Nominal.2015_04_la 



Sep-20 
Oct-20 
Nov-20 
Dec-20 

33.53 
31.18 
29,83 
31.95 

40.85 
37.48 
34.07 
35.72 

45.30 
40,63 
36,61 
37.85 

34.34 
30.96 
30.37 
32.22 

39.73 
36.75 
33,40 
35.14 

OCCRPD-S-DSS.SupplementallolSHl.LTf JT.Baje.NominalJOlSJW.i,) 



Month 
Jan-16 
Feb-16 
Mar-16 
Apr-16 

May-16 
Jun-16 
Ju[-16 

Aug-16 
Sep-16 
Oct-16 
Nov-16 
Dec-16 
Jan-17 
Feb-17 
Mar-17 
Apr-17 
May-17 
Jun-17 
Ju!-17 

Aug-17 
Sep-1.7 
Oct-17 
Nov-17 
Pec-1.7 
Jan-18 
Feb-18 
Mar-18 
Apr-18 
May-18 
Jun-ia 
Jul-18 

Aug-18 
Sep-18 
Oct-1 S 
Nov-18 
Dec-18 
Jan-19 
Feb-19 
Mar-19 

;Apr-19 
fJlay-19 
Jun-19 

.•.Jui-19 
•Aug-19 
Sep-19 
Oci:-19 
Noy-19 
.DBCr19 
Jan-2b 
Feb-20 
Mar-20 
Apr-20 

May-20 
Jun-20 
Jut-20 

Aug-20 

Power Prices ($/IWWh) -Nomina! $'s | 

Nights 
28.57 
26.64 
25.57 
25.70 
26,65 
27.75 
28,89 
29.50 
26.97 
25.49 
25.91 
27.64 

.-.,31.90,. .: 
27.76 
26.12 

-26.52 
28.75 
31.24 

- 32.45 ' 
33.26 
29.17 
26.89 

• • 27.21 -
29.49 . 
32.53 
29.49 
27.59 
26.45 
29.03 
31.92 
34.63 
35,59 
31.68 
29.05 
26.80 
30,11 

- 31.83 
, ' ^ 3i:46 • 

28.50 -
" -28.24 

• .•3Q.54,:'-: 
• • • • • - ; ' - : 32.99:; 

'" • - 35.86. • :-" 
.• 36.7,0" 

•''- 32.71": •; 
: -28.94 -

"•'-"'-. 26.75•' • 
: 30.62.-

33':'26 
32.70 
29.90 
31.16 
32.25 
34.07 
36.89 
36,81 

ERCOT West -Nominal $'s 
Weekend Weekend Peak PROMOD Weeknight 

31.42 33.18 28,88 
28.51 29.81 27,39 
26,97 27,72 25,74 
28.89 30.93 26,28 
31.77 34.14 26,68 
34.37 37,59 27.66 
35.31 38.72 29.08 
35,57 38.51 29,52 
33.09 36,40 27.28 
30.53 33.16 25.73 
28,04 29.59 . 26,62 
31.55 33,45 2759 

• 36.36 . , . . 38.55., ., 32.11 
- 28.36 ' 29.60.. ' 29.03 

•28.53 : '30.50 26,65 
'31.25 • 3 3 . 6 6 26.85 
36,04 39.72 ' 28.82 

- 38.75 - - . ' • ' . - 42.61 31,23'. 
40,97 . : - .. 45:21 32,69. 
40:,91 . : .44,60 , 33.09 
37.15 , 41.47- 29.42, 

. 33,34 -36.45 26,75 
28.82 30,80 28.87 
33.91' •" 36.28 - 28.82 

- 36.98 40.45 33.52 
30.62 30.78 29.41 
29.67 30.72 27.67 
30.00 32,76 27.76 
35.52 39.44 29.63 
41,11 45.55 31.61 
43,42 47.68 34.71 
45.25 49.53 35.19 
40.15 44.66 32.08 
35.46 38.78 29.32 
30.23 32,42 27.46 
32.63 34.30 30.51 
36,63 - 40,18- 32,54: 
33,05' - • - ;- 33.78 . 32,14--

. • .3G;67^ '• .;:-^ 3i:61 • " - : • • : • .-, ^28:i8--
" • •31-.73- • 33,88 • 28:60^" 

. . 37.24' " •" : ' 40 .60v , • •, 30-54"^ 
:-• ,41,72:. :• - '': 46,29-- "• • •'• ;3S.33 

44.59"^"' . • - • " '48.56 ,•. -,'. "35.$7:' 
. - .- "46.52 - - . .. -.51,37 "•' • ""-'36.52: 

•-•. 41.11-'':'-- • - ; ^ ' ---45.79 ••••- -^-,33.37 
": 36.89:;'- -"".•40.74-^ .•-'• '•-;""'^28.98 

: • -3 i :41 ' . - . " - : - : • ; • ' • : . :—'33 :76" ' - - ; - . : ^ • ;29-76-
. '^ ' :34.85: • " ""-• .36.39' " ' ; ' " ' ' • ' " • : " " 30,46; 

36,42 38.95 3'3:9"5" 
35,05 36.69 33.80 
33,32 35.21 30.09 
37.77 41,27 31.20 
39.46 43.46 32.80 
43.67 48.34 34.10 
45.46 49.51 36,59 
46.16 50.70 36,78 

PROMOD Weekend 
31.11 
27.98 
26,68 
26,40 
30,88 
33,44 
34.53 
34,50 
32.12 
29.78 
27.56 
31,02 

.- 35,56 
28,09 

" 28.26 
30,5? 

. :34.82 
." 37.69 

. .,39.68 
39:85 
36,13 

::.32:39 
' • . 28.20 

,33,78 
36.32 
30.27 
29.34 
29,35 
34.57 
39.94 
41,99 
43.75 
39.13 
34.30 
29.57 
S2.34 
36,12 
32,40 

'•- • 30,48 
. 3 i : i 5 

36,24 
• 40,65 

."-"•""43,0.5 
• "45.25 
-": 39.79 

' ". 35,65 
"••."•\ 31,09 

; 33.98 

35,96 

34.45 

32,81 

36.90 

38,53 

42,00 

44.24 

44.82| 

(XCflBQ-i^)55_5ucB1i^lMl>l JOlSHI.LTf JT.Baie.NnmlrTil_201S_04_24 



Sep-20 
Oct-20 
Nov-20 
Dec-20 

33.55 
30.97 
29.81 
32.49 

41.19 
37,82 
34.27 
36,25 

45,86 
41.15 
36,97 
38.44 

34.41 
30.69 
30.39 
32.79 

40.04 
36.99 
33.57 
35.69 

OCC RPD-5-055.SupplenicnUI I015Hl.LTF.FT.Ssie_Nl)minal.301S.04_!« 
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i? ĉ  3 
2 3 " 

o 
3 

o" 
O 

G 
CL 

3 -
G 

O 
3 

3̂  
r-l 
r t 
3 -
G 

^ 5 -
CL = 
P 73 

^ G 
cn 
O 
C 
•~t 

o 
G 
cn 

3 -
G CD 

73 
G 
cn 
O 
C 

o 
G 

• ^ l h r t '—' n3 

2"? 
p o 
Cfl -T. 

G J> 
O p 
[a cn 

G 
Cfl 

• a 
G 
O 
(-+ 
<" 
2-

- ^ 50 P ^ 
> H 2. 2 
o 

G 

ro 3 
-h a ££. 
R > ĉ  
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Executive Summary ^ 

O 

The Integrated Resource Plan (IRP or Plan), including Appalachian Power's (APCo or ^ 

Company) Five-Year Action Plan, is based upon the best available information at the time of 

preparation. However, changes that may impact this Plan can and will occur, both with and 

without notice. Therefore this Plan is not a commitment to specific resource additions or other 

courses of action, since the future is highly uncertain, particularly in hght of current economic 

conditions, the movement towards increasing use of renewable generation and end-use 

efficiency, as well as current and future environmental regulations, iticluding the U.S. 

Envu-onmental Protection Agency's (EPA) Clean Power Plan (CPP). In addition, APCo faced a 

number of other dynamic circumstances as it developed the assumptions and analyses outlined in 

this IRP Report. Over the next several months, various court orders and agency rules that will 

likely impact the PJM market, especially with regard to capacity, are expected to be issued. Each 

of these items may have an unpact on the assumptions and analyses within this document and 

consequently the results. For example, on June 9, 2015, the Federal Energy Regulatory 

Commission (FERC) issued its Capacity Performance Order providing guidance to PJM on its 

capacity market proposals. While the Company incorporated its expectations regarding Capacity 

Performance into this Report, APCo is still evaluating the FERC order, the fiill impact ofwhich 

will not be known until tariffs are filed and accepted by the FERC. Thus, this IRP and the action 

items described herein are subject to change as new information becomes available or as 

circumstances warrant. The Company notes that the required IRP to be filed in West Virginia in 

January 2016, and its next Virginia IRP, which is required to be filed on May I, 2016, are likely 

to reflect updated assumptions, analyses, and results. 

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

demand) and energy requirements of its customers. By Virginia rule, APCo is required to 

provide an IRP that encompasses a 15-year forecast period (2015-2029). APCo's 2015 IRP has 

been developed using the Company's current 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 altemative costs - including fossil fiiel and renewable generation 
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resources; and \y 
0 

• Demand-side program costs and analysis. O 

a 
In addition, APCo must consider the impact of proposed environmental rules, specifically K 

associated with greenhouse gas (GHG) emissions that, in their current form, would add 

significant costs and operational challenges. These rules are still being developed, and individual 

state plans may not be fmalized and approved for a number of years. Even so, APCo has 

considered a portfolio of resources that will provide a path to reduce the intensity of its carbon 

emissions. 

To meet its customers' future energy requirements, APCo will continue operation and the 

ongoing investment in its existing fleet of generation resources including its base-load coal 

plants at Amos and Mountaineer, and its combined-cycle and combustion turbine plants. 

Another consideratiou in this 2015 IRP is the increased adoption of distributed rooftop solar 

resources by APCo's customers. While APCo does not have control over how, and to what 

extent this resource is deployed, it recognizes that distributed rooftop solar will reduce APCo's 

capacity and energy requirements. From a capacity viewpoint, the 2020/2021 planning year is 

when PJM's new Capacity Performance rule will take full effect, limiting the capacity value of 

intermittent resources (hydro, wind, solar and pumped storage)' and thereby creating a need 

within APCo for additional capacity. Keeping these considerations in mind, APCo has developed 

an IRP that provides adequate supply and demand resources to meet its peak load obligations for 

the next fifteen years. The key components of this Plan are for APCo to; 
• Finish the conversion of Clinch River Units 1 and 2 from coal to natural gas fuel. 
• Diversify its mix of supply-side resources through the addition of cost-effective wind, 

utility-scale solar, and natural gas-fired generation resources, as necessary; 
• Implement demand-side resources in the form of additional energy efficiency 

programs and Volt-VAR Optimization (WO) installations; 

• Recognize that residential and commercial customers will add distributed resources, 
primarily in the form of residential and commercial rooftop solar. 

'The FERC's June 9,2015 CP order indicates that there may be a further opportunity to aggregate the capacity value 
of soine of these intermittent resources. 

- — 
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M Environmental Compliance Issues J^ 
C 
a 

This 2015 IRP considers the impacts of fmal and proposed EPA regulations on APCo 

generating facilities. In addition, the IRP development process conservatively assumes there may *̂  

be future regulation of GHG/carbon dioxide (CO2) emissions which will, if established, become 

effective at some point in the 2020-2025 timeframe. Environmental compliance requirements 

have a major influence on the consideration of new supply-side resources for inclusion in the 

IRP because of the potential significant effects on both capital and operational costs. While a 

proposed GHG/CO2 rule applicable to existing fossil-frred units has been published by the EPA, 

there is significant imcertainty regarding how any fmal mle will be implemented by individual 

states. This 2015 IRP includes a tax on CO2 beginning in 2022, which is a reasonable proxy for 

future CO2 regulation at this time. The Company will not be able to reasonably model the 

impact of any final mle until such a mle is promulgated, and states have the opportunity to create 

implementation plans for compliance with such a mlemaking. 

Virginia IKJP Process 

This IRP report is being filed in July of 2015 in compHance with Virginia Senate Bill 1349. 

Senate Bill 1349 amends Section 56-599 ofthe Code of Virginia by requiring electric utilities to 

file an IRP by July 1, 2015, followed by an annual IRP's due each year on May 1. The amended 

code also requires electric utilities to consider the following additional factors in each IRP: 

> Options for maintaimng and enhancing rate stability 

> Options for maintaining and enhancing energy independence 

> Options for maintaining and enhancing economic development including 

retention and expansion of energy-intensive industries 

> Options for maintaining and enhancing service reliability 

> The effect of current and pending state and federal environmental regulations 

upon the continued operation of existing electric generation facilities or options 

for constmction of new electric generation facilities 

> The most cost effective means of complying with current and pending state and 

.federal envirorunental regulations, including compliance options to minimize 

ES-3 
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effects on customer rates of such regulations ^ 

APCo's IRP process both takes into account and attempts to strike a reasonable balance 

among these various factors. 

Summary of APCo Resource Plan 

APCo's total internal energy requnements are forecasted to increase at a compound average 

growth rate (CAGR) of 0.17% over the IRP planning period (through 2029). APCo's 

corresponding summer and winter peak internal demands are forecasted to increase at CAGRs of 

0.19% and 0.09%, respectively, with annual peak demand expected to continue to occur in the 

winter season through 2029. Figure ES-l, below, shows APCo's "going-in" (i.e. befofe resource 

additions) capacity position over the planning period. Through 2019 APCo has resources to meet 

its internal demand; however, in 2020 APCo is anticipated to experience a capacity shortfall 

based upon APCo's assumptions regarding the timing and parameters of PJM's Capacity 

Performance mle, which is evident from the gap between the stacked bar of available resources 

and the black line representing APCo's load demand plus reserve margin requirements. 

[^ 
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Figure ES-1. APCo "Going-In" PJM Capacity Position (MW) 

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

resources required to address the indicated going-in capacity deficiencies, APCo utihzed the 

Plexos Linear Program (LP) optimization model to develop least cost resource portfolios imder 

a variety of pricing and load scenarios. Although the IRP planning period is limited to 15 years 

(through 2029), the Plexos® modeling was performed through the year 2045 so as to properly 

consider various cost-based "end-effects" for the resource alternatives being considered. 

APCo used the results of the niodeHng to develop a "Hybrid Plan". To anive at the Hybrid 

Plan composition, APCo developed/'/exo5®-derived, "optimum" portfolios under five long-term 

commodity price forecasts and two "load sensitivity" forecasts. The Hybrid Plan is presented as 

an option that attempts to balance cost and other factors, including the requirements of Senate 

Bill 1349, to cost effectively meet APCo's peak load obligations, tn addition, this IRP considers 

environmental constraints, while also reflecting an emerging preference for, and the viability of 

customer self-generation. 

ES-5 
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Specific APCo capacity and energy production changes over the 15-year planning period 

associated with the Hybrid Plan are shown m Figure ES-2 through Figiue ES-5 respectively, and 

their relative impacts to APCo's annual capacity and energy position are shown in Figure ES-6 

and Figure ES-7 respectively. 

In summary, the Hybrid Plan: 

O 

APCo's Hybrid Plan 

Addresses expected PJM Capacity Performance rule impacts on APCo's capacity 
position. (Note 1) 

Adds 10 MW of utility-scale solar energy in 2016, followed by 50 MW per year 
beginning in 2020; for a total of 510 MW (nameplate) of utility-scale solar over the 
15-year planning period. (Note 2) 

Adds 150 MW wind energy in 2016, followed by 150 MW per year beginning in 
2022; for a total of 1,350 MW (nameplate) of wind over the 15-year planning period. 
(Note 2) 

Implements customer and grid energy efficiency, mcluding W O programs reducing 
energy requirements by 419 GWh (or 1% of projected energy needs) and capacity 
requirements by 109 MW by 2029. 

Assumes APCo's customers add distributed solar capacity, starting in 2015, of more 
than 0.5 MW (nameplate) per year for a total of 25 MW (nameplate) total by 2029. 
(Note 3) 

Adds 835 MW of namral gas combined-cycle resources over the 15-year planning 
period. 

Continues operation of APCo's solid fiie] facilities: Amos Units 1-3, Mountaineer 
Unit 1. Maintains APCo's stake in Ohio Valley Electric Company (OVEC) solid-fuel 
facilities: Clifty Creek Units 1-6 and Kyger Creek Units 1-5. 

Retires Clinch River (Namral Gas) Units 1 and 2 in 2026. 

Note 1: The modeling for this IRP was conducted prior to the issuance of FERC's 
June 9, 2015 order regarding PJM's Capacity Performance Proposal. That 
order may result in changes in fliture IRPs 

Note 2; These renewable resources are timed to take advantage of current federal 
tax incentives, which are reduced or expire at the end of 2016. It is 
uncertain whether suitable opportunities exist, and any decisions to 
proceed would be subject to applicable regulatory approvals. 

Note 3: APCo does not have control over the amount or timing of these additions. 
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Figure ES-2. 2015 APCo Nameplate Capacity Mix 
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Figure ES-3. 2029 APCo Nameplate Capacity Mix 
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Figure ES-4. 2015 APCo Energy Mix 
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Figure ES-5. 2029 APCo Energy Mix 

Figure BS-2 through Figure ES-5 indicate that this Hybrid Plan would reduce APCo's 

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

renewable resources, improving ftiel diversity. Specifically, over the 15-year plaunmg horizon the 

Company's nameplate capacity mix attributable to solid fiiel-fired assets would decline from 72% 

to 52%, and natural gas assets would increase fi-om 14% to 23%. Renewable assets (wind and 
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solar) climb from 1% to 21%, and demand-side and energy-efficiency measures increase from 0% 

to l%i over the plarming period. 

APCo's energy output attributable to solid fuel-fired generation shows a substantial decrease 

from 80% to 61% over the period, while energy from natural gas resources increases from 11% to 

19%. The Hybrid Plan shows a significant increase in renewable energy, from 4% to 17%. 

Energy from these renewable resources, combined with EE and W O energy savings serve to 

reduce APCo's exposure to energy, fliel and potential carbon prices. 

Figure ES-6 and Figure ES-7 show the changes in capacity and energy mix, respectively, on 

an annual basis, relative to capacity and energy requirements. The capacity contribution from 

renewable resources is fairly modest; however, those resources provide a significant volume of 

energy, particularly wind resources. APCo's model selected those wind resources because they 

add more value (lowered APCo cost) than alternative resources. 
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Figure ES-6. APCo Annual PJM Capacity Position (MW) 
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Figure ES-7. 2029 APCo Annual Energy Position (GWh) 

Table ES-1 provides a summary ofthe Hybrid Plan, which resulted from analysis of 

optimization modeling under the load and commodity pricing scenarios: 

ES-10 



ss APPALACHIAN 
POWER 

Table ES-1. Suryimary of APCo 

E s s 3 I I 
t" a: a 

£ SO s 

Hybrid Plan Resource Additions 

2015 Integrated Resource Plan 

rom a Capacity (MW) Viewpoint 

11 
1, E -
S i l l i^^ 

2 8 & S ^ ! 3 t 5 « ! ! ^ e g 3 S 3 S 

a. C C 

I ' t 
g . 

I I 
.1 s 

*1 t° 
B 

2 -r ^ -^ ''- -- J -J w -* -* "t."" ~ 

sgssffiaggsg 

a S S 5 a 2 E S 5 9 a 

a s g 3 a 3 

= n s s s 

sF^asssasssssss 

SI§§SSSS8SS 

I & I 
111 

e 1 
f I 
| 3 

Ii 

I 
s 
3 

S 

E * s 

K e S e S S e l S ^ 

-r ^ „- .-: ..I „• „- ..f .-• -r - "* '^ -f « 

i 3 

3 a 
1 3 

3 I 

l l 

a -E 
S ! 

^ I •£ ? 

SS 
a p 11 

If 
S j S'J 

^ 5 = 1 

^ I 0 8 

0 

S tf 0 
Ai I 8 

9 i ? s % 

1 ^ -
I I 
i •a 

? 1 

£ E 6 
V a 9 

I I I 
3 Z a 

ill 
?: •? * 

I I I 
Is J 
s ° I 

ifi 
a ^ •* 
5 = t 

o 

H 

ES-11 



S APPAIACHIAN ^ 
POWER ^ 

AiMidiAmeiicjnatajiepoMr 2015 Integrated Resourcc Plan ijg 

Clean Power Plan Implications ^ 

The ,EPA published proposed rules in June 2014 to address how states may reduce GHG/CO2 p 

emissions. The proposed rule, known as the Clean Power Plan (CPP), sets state-specific interim 

CO2 emission rate targets beginning in 2020, with fmal target achievement by 2030. Targets were 

set based on four building blocks that include plant efficiency improvements, the increased 

dispatch of natural gas combined cycle plants, additional renewable (including no retirement of 

at-risk nuclear) resources, and incremental energy efficiency. The comment period for the CPP 

ran through December 1, 2014, and EPA now expects to issue a fmal rule during the summer, 

2015. EPA has received over four million comments on the rule, including critical comments 

from various pubhc agencies in the states served by APCo, reliability organizations including 

PJM, and research organizations such as the Electric Power Research Institute (EPRJ) in addition 

to APCo's parent American Electric Power Company, Inc. (AEP). These criticisms question the 

scope, timing and legality of the CPP based on EPA's authority under the Clean Air Act, the 

reliability impacts associated with the timeline to implement the rule, and technical eirors made 

by EPA m calculatiog the state-specific CO2 rates resulting from the application of the four 

building blocks. 

APCo cannot reasonably predict what form the final rule will take, or what will be required 

of the Company in state plans that are developed by the states and ultimately approved by the 

EPA. It is not practical for APCo to identify a CPP compliance strategy at this time, because it is 

not yet clear how any actions the Company may take would count toward compliance with a 

rulemaking that is not yet final. As a proxy for modeling the effect of, and a cost-effective means 

of complying with, this pending envirorunental regulation, this IKP utilizes a carbon tax, in 

conjunction with an '^arly Coal Retirement" scenario. 

Conclusion 

This IRP, based upon various assumptions, provides for adequate capacity resources, at 

reasonable cost, through a combination of supply-side resources, renewable supply- and demand-

side programs throughout the forecast period. 

Moreover, this IRP also recognizes APCo's energy position prospectively. The Hybrid Plan 

offers incremental resources that will provide—in addition to the needed PJM installed capacity 

to achieve mandatory PJM (summer) peak demand requirements—additional energy to reduce 
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the exposure of the Company's customers to PJM energy markets that could be influenced by Ĵ ! 

many external factors^ including the impact of carbon regulation, gomg-forward. *3 

The portfolios discussed in this report attribute no capacity value for certain intermittent H 

resources (run-of-river hydro and wind). It is possible that intermittent resources can be 

combined, or "coupled", and offered into the PJM market as Capacity Performance resources. 

Once the fmal PJM Capacity Performance tariffs are published, the Company will investigate 

methods to maximize the utilization of its current (and future) intermittent resotn-ce portfolio 

within that construct. An example could be the additional coupling of run-of-river hydro and 

Smith Mountain pumped-storage capability in a manner that would mitigate non-performance 

risk. The potential exists that an offer strategy could be formulated such that a portion of the 

approximate 670 MW of hydro/pumped storage generating capability, which is not currently 

recognized in this IRP as being 'Capacity Performance-eligible', could count as capacity in 

future PJM planning years, if that were to occur, then there is a reasonable prospect that the need 

for incremental capacity resources set forth in the various portfolios in this report could be 

deferred beyond the end ofthe planning period. 

The IRP process is a continuous activity; assumptions and plans are reviewed as new 

information becomes available and modified as appropriate. Indeed, the capacity and energy 

resource portfolios reported herein reflect, to a large extent, assumptions that are subject to 

change; it is simply a snapshot of the future at this time. As noted previously, this IRP is not a 

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

uncertain. The resource planning process is becoming increasingly complex when considering 

pending regulatory restrictions, technology advancement, changing energy supply pricing 

fundamentals, uncertainty of demand and end-use efficiency improvements. These complexities 

necessitate the need for flexibility and adaptability in any ongoing planning activity and resource 

planning processes. To that end, APCo intends to pursue the following Five-Year Action Plan: 

1. Continue the planning and regulatory actions necessary to implement 

economic energy efficiency programs in Virginia and West Virginia. 

2. Continue to monitor market prices for renewable resources, particularly 

wind, and if economically advantageous, pursue appropriate Power 

Purchase Agreements (PPAs). 
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3. Investigate opportunities to install utility-scale solar projects in the near ^ 

future to take advantage ofthe 30% Investment Tax Credit. O 

4. Monitor status of PJM's Capacity Performance rule and, if necessary, H 

begiQ planning activities to formulate a Request for Proposal (RFP) for 

natural gas generation.^ 

5. Monitor the status of GHG rules and state plans. 

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

circumstances. 

^ Capacity additions in excess of lOOMW require APCo to issue a Request for Proposal (RFP) in accordance with a 
settlement agreement approved by the Public Service Commission of West Virginia in Case No. 14-0546-E-PC 
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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, 

adaptabihty 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 supply-side 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 APCo 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. 

Further impacting this process are a growing number of federal and state initiatives that 

address many issues relating to uidustry restructuring, customer choice, and reliability planning. 

Currently, fulfilling a regulatory obligation to serve native load customers represents one ofthe 

cornerstones of the APCo IRP process. Therefore, as a result, the "objective ftmction" 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. 
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That does not mean, however, that the most appropriate plan is the one with the absolute tO 

least cost over the planning horizon evaluated. Other factors were considered in the 

detennination of the Plan. To challenge the robustness of the IRP, sensitivity analyses were 

perfonned to address these factors. 

This overall process reflects consideration of options for maintaining and enhancing rate 

stability; energy independence; economic development; and service reliability. 

4.2 Methodology 

The IRP process aims to address the long-term "gap" between resource needs and current 

resources. Given the various assets and resources that can satisfy this expected long-term gap, a 

tool is needed to sort tlu-ough the myriad of potential combmations and retum an optimum 

solution-or portfolio-subject to constraints. Plexos'^ is the primary modeling application used by 

APCo for identifying and ranking portfolios that address the gap between needs and current 

available resources.'" 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 fiiel prices, capacity costs, energy costs, emission-based pricing proxies 

including CO2, as well as projections ofenergy usage and peak demand, Plexos'^ will retiun 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), ofthe resulting stream of revenue requirements. The least cost option is considered the 

"optimum" portfolio for that unique input parameter scenario. 

'̂  f/e,T05® 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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4.3 Fundamental Modeling Input Parameters 

The AEP Fundamental Analysis group derives long-term power (energy) price forecasts 

from a proprietary model known as AURGRA'^^P. Having similarities to Plexos®, AURORA"'"'' 

is a long-term fundamental production cost-based energy and capacity price forecasting tool 

developed by EPIS, Inc., that is driven by comprehensive, user-defmed commodity input 

parameters. For example, nearer-term luiit-specific fuel deUvery and emission allowance price 

forecasts which are established by AEP Fundamental Analysis and AEP Fuel, Emissions and 

Logistics (FEL), are fed into AURORA""^. Estunates of longer-term natural gas and coal pricing 

are provided by AEP Fundamental Analysis in conjunction with input received from outside 

consulting services. Similarly, capital costs and performance parameters for various new-build 

generating options, by duty-type are vetted through AEP Engineering Services and incorporated 

into the tool. Other information specific to the thousands of generating units being modeled is 

researched from "Velocity Suite," an on-line information database maintained by Ventyx, an 

ABB Company. This includes data such as unit capacity, heat rates, retirement dates and 

emission controls status. Finally, the model maintains and determines region-specific resource 

adequacy based on regional load esfimates provided by AEP Economic Forecasting, as well as 

current regional reserve margin criterion. AEP uses AURORA'""'' to model long-term (market) 

energy and capacity prices for the enfire U.S. eastem synchronous interconnect as well as 

ERCOT. The projection of a CO2 pricing proxy is based on assumptions developed in 

conjunction with the AEP Strategic Policy Analysis organization. Figure 14 shows the 

Fundamentals process flow for solution of the long-term (power) commodity forecast. The input 

assumptions are initially used to generate the output report. The output is used as "feedback" to 

change the base input assumptions. This iterative process is repeated until the output is congruent 

with the input assumptions (e.g., level of natural gas consumption is suitable for the established 

price and all emission constraints are met). 
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Figure 14. Long-term Power Price Forecast Process Flow 

4.3.1 Commodity Pricing Scenarios 

Five commodity pricing "scenarios" were developed by AEP Fundamental Analysis for 

APCo to enable Plexos® to construct resource plans under various long-term pricing conditions. 

In this report, the five distinct long-term commodity pricing scenarios that were developed for 

Plexos® are: a "Base" scenario view, a plausible "Lower Band" view, a plausible "Higher Band" 

View; a "High CO2" view; and a ''No Carbon" view. The scenarios are described below with the 

results shown in Figure 15 through Figure 21. 

4.3.1,1 "Base" Scenario 

This scenario recognizes the following major assumptions: 

• MATS Rule effective beginning in 2015; 

• Initially lower natural gas price due to the emergence of shale gas plays; and 
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• COo emission pricing proxy begins in 2022 and was assumed to be at $15 per 
metric ton, growing with inflation. 

The specific effects of the MATS Rule are modeled in the development of the long-term 

commodity forecast by retiring the smaller, older solid-fliel (i.e., coal and lignite) units which 

would not be economic to retrofit with emission control equipment. The retirement time frame 

modeled is 2035 through 2017. Those remaining solid-fuel generating units will have some 

combination of controls necessary to comply with the EPA's rules. Incremental regional capacity 

and reserve requirements will largely be addressed with new natural gas plants. One effect ofthe 

expected retirements on the emission control retrofit scenario is an over-compliance of the 

previous CSAPR emission limits. This will drive the emission allowance prices for SO2 and NOx 

tozeroby20i8or20]9. 

4.3.1.2 "Lower Band" Scenario 

This scenario is best viewed as a plausible lower natural gas/solid-fuel/energy price profile 

compared to the Base view. In the near term, Lower Band natural gas prices largely track the 

Base but, in the longer term, natural gas prices represent an even more significant infusion of 

shale gas. From a statistical perspective, this long-term pricing scenario is approximately one 

(negative) standard deviation (-1.0 SD) from the Base Case and illustrates the effects of coal-to­

gas substitution at plausibly lower gas prices. Like the Base Case scenario, proxied CO2 

mitigation/pricing is assumed to start in 2022 at a $15 per metric ton (real dollars). 

4.3.1.3 "Higher Band" Scenario 

Alternatively, this Higher Band scenario offers a plausible, higher natural gas/solid-

fuel/energy price profile compared to the Base scenario. Higher Band natural gas prices reflect 

certain impediments to shale gas developments including stalled technological advances (driUing 

and completion techniques) and as yet unseen environmental costs. The pace of environmental 

regulation implementation is in line with the Base Scenario and Lower Band. Analogous to the 

Lower Band scenario, this Higher Band view, from a statistical perspective, is approximately, 
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one (positive) standard deviation (+1.0 SD) from the Base. Also, like the Base and Lower Band 

scenarios, CO2 pricing is assumed to begin in 2022 at the same $15 per metric ton pricing proxy. 

4.3.1.4 "High COr Scenario 

Built upon the assumption of a $25 per metric ton (66% higher than the base case) CO2 

mitigation pricing proxy beginning in 2022, the High CO2 scenario includes correlative price 

adjustments to natural gas and solid-friel due to changes in consumption that such heightened 

CO2 pricing levels would create. This results in some additional retirements of coal-fired 

generating units around the implementation period. Natural gas and, to a lesser degree, 

renewable generation is built as replacement capacity. 

4.3.1.5 "No CO2" Scenario 

This "business as usual" scenario does not consider the prospects of a carbon tax. While also 

including the necessary correlative fiiel price adjustments, it serves as a baseline to understand 

the impact on unit dispatch and, with that, the attendant impact on energy prices associated with 

the Base and High CO2 scenarios. 

The following set of figures illustrates the range of such long-term pricing projections, on a 

nominal dollar basis, by major commodity through the year 2030. 

74 



s APPALACHIAN 
POWCR 

AuaitHAmakanBtcnkFtmtr 2015 Integrated Resource Plan 

Beie 

Hl£h 

— Low 

. . . . . - - _ - - _ . . —NoC»rbOn 

-'—H1ghCart»ri 

>aie lot? HUB loig jtm icui imi >ti}i nna nus 7(U6 MU; TOTS xug losa 

Figure 15. PJM Capacity Prices (Nominal $/MW-Day) 

— B a t e 

Hl(h 

•Low 

NoC»rtioo 

—HighCarbon 

lOlG lOU tOlB M19 1010 Kni »)t2 iOI3 KUd WS KCt KDT KOT 1073 XUO 

a 

Figure 16. PJM On-Peak Energy Prices (Nominal $/MWh) 
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Figure 19. Dominion South Natural Gas Prices (2014 Real $/mmBTU) 
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4.3.2 Long-Terra CO2 Forecast "Proxies" 

Each of the pricing forecasts includes a COj/carbon impact as a result of the 

implementation of any prospective carbon-reduction rules or legislation. The "Base", "Higher 

Band" and "Lower Band" long-term pricing scenarios each reflect the fundamental view that a 

CO2 penalty could be "proxied" with a $15 per metric ton dispatch cost "burden" apphcable to 

fossil-fued generating units' dispatch beginning in 2022. By contrast, the "High Carbon" 

scenario includes a higher, $25 per metric ton dispatch cost burden which also commences in 

2022. Recognizing the relative higher carbon emission from a solid-fijel unit versus a natural 

gas-fu:ed unit, the relative /'/exo5®-modeled. impact on variable/dispatch costs was reflected. 
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4.3.2 Long-Term CO2 Forecast "Proxies" 

Each of the pricing forecasts includes a C02/carbon impact as a result of the 

implementation of any prospective carbon-reduction rules or legislation. The "Base", "Higher 

Band" and "Lower Band" long-tenn pricing scenarios each reflect the fundamental view that a 

CO2 penalty could be "proxied" with a $15 per metric ton dispatch cost "burden" applicable to 

fossil-fired generating units' dispatch beginning in 2022. By contrast, the "High Carbon" 

scenario includes a higher, $25 per metric ton dispatch cost burden which also commences in 

2022. Recognizing the relative higher carbon emission from a solid-fuel unit versus a natural 

gas-fired unit, the relative P/exo5®-modeled impact on variable/dispatch costs was reflected. 
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