Innovation Change & Challenge:
20 Years of Electricity Competition &
Customer Choice in PA

Andrew L. Ott
President & CEO

October 27, 2016

PIM©2016



é/ PJM as Part of the Eastern Interconnection

Key Statistics

Member companies 960+

Millions of people served 61

Peak load in megawatts 165492

MW of generating capacity 171,648

Miles of transmission lines 81,736 7___““‘—

2014 GWh of annual energy 792,580 I;"'

Generation sources 1,304 T“’"“

Square miles of territory 243 417 |

States served 13+DC A 21% of U.S. GDP

produced in PJM

As of 5/2016
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é/ Success of Regional Markets and Planning.....

Delivers Robust Delivers Delivers Regional
Reliability Operational Infrastructure
Diversity Planning

alned Rellability at Least Cost

.. However, we must look at future trends.
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é/ 2016 PJM Summer Peak

August 11, 2016 Peak to Date

Average temperatures in June, July and above average in August

RTO Peak 152,890 MW @ 1700
Mid Atlantic 56,351 MW @ 1700
Dominion 18,632 MW @ 1700
Generation Outages 10,197 MW
Generation Reserves (Economic) 7,000+ MW
Generation Reductions 4,620 MW
RTO Net Scheduled Interchange 2,042 MW (Exporting)
Economic Demand Response 0 MW
Strong Voltage Profile, Minimal Transmission Limitations
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é/ Competitive Generation Investment

gfgggtt Total=36,000 MW
B New Generation Cleared | 7,142 Since 2007

/7,000 +——  in Capacity Auction
New Generation in Service
6.000 - by Start of Delivery Year 5,927

5,374
5000 4,899
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2 Competition Drives Efficient Entry and Exit

Retired: 21,000
MW (2010-2016)
Pending
Retirements:

5,100+ MW
(through 2020)
New Nameplate
Capacity:

@ Pending Deactivations
@ Current Deactivations

(O New Natural Gas
Projects

- ) - B \
: e (e ey S e —— 5 . h
° 3 i

= e
! . o

_"_'-_,:- AL é . 2z .:(.‘,\____,. %

; 2 ’ w"\;_-i.\;ihﬁ _,___.‘:r- B i

P P e

e 3
§) PIM©2016




Electricity Production by Fuel Type

Aojm

Nuclear,
254,379, 34%

Gas, 184,083, 23%

Nuclear,
279107/, 35%

Hydro, 13,067/, 2%
Wind , 16,610, 2%
v — Waste, 4,730, 1%

Oil, 918, 0%

Gas, 55,552, 8%

Hydro, 12,341, 2%

2008 Total g . o508 2015 Total
r ~y , 170 o)
Energy Produced Ol 1918, 0% Energy Produced ﬁ’dgt'?:égfi-te?né)
by Fuel Type

786,698 GWh

by Fuel Type
737,243 GWh

Coal, 287,635, 37%

Coal, 404,719, 55%
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é/ Cumulative Generator Capacity Additions

80% Gas
MW : . "
32000 Cumulative Generator Capacity Additions

e —
28,000 ...,
24,000
20,000 -

16,000
12,000 "
8,000 -
4,000 .
Od I =
Combined CT/GT Steam Nuclear Wind Hydro Diesel Solar Fuel Cell
Cycle

Since 2007
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Increasing Investment in Demand Response Technology

PA
+000 T

3,500
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EmEnergy Efficiency

mmDemand Response
—Cleared & Committed

2015-16

Demand Side Resources

2019-20
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Markets Incent Innovation

Alternative Technology Providing Services to the Grid

Frequency Regulation Synchronized Reserves

296 MW of Batteries
29 MW of Demand Side
Resources

~ 44% of our regulation
requirement is provided by
alternative technologies

496 MW of Demand Side
Resources capable of

providing synch reserve In
2016 YTD

19.5% of synch reserve
actually provided by Demand
Side Resources in 2016 YTD
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é/ Residential Rates Compared to Wholesale Power Costs

—PJM Load-Weighted Total Costs
$0.180 -—=NJ Residential Rates

i - PA Residential Rates
=MD Residential Rates
| | —=\WV Residential Rates
$0.160 — —
$0.40 - /
$O .]20 ] >w
/
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F~ % Pennsylvania Retail Residential Rates (2015)

$0.20 - m State Riders & Surcharges
State Distribution Rate

m Energy / Capacity / Ancillary Services / Transmission
> $0.1536
S %015 - 50.0
‘5 ’ $0.1377
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$0.05

PECO Duquesne PPL Metropolitan Edison Pennsylania Electric
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$0.16

$0.14
$0.12
$0.10
$0.08
$0.06

$0.04

$0.02

$0.1035

Drivers of ~30% Increase in Average
PA Residential Rate from 2006 to 2015

$0.0336

$0.1343

2006 esidential Rate

Decrease in Wholesale Tariff Costs

Increase in State Tariff Costs

2015 Resiential Rate
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2 PJM - Average Emissions (Ibs/MWh)

(December 31, 2015)

€O, SO, and No,
(Ibs/MWHh) (Ibs/MWHh)
1,350 9
1,300 mm Carbon Dioxide )
1,250 Nitrogen Oxides .

Sulfur Dioxides

1,200 6
1,150 N 5
1,100 <l|| 4
B R

1 0h 1

900 | | | | III III | III | III 0

2006 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

PIM©2016




2 Pennsylvania - Average Emissions (Ibs/MWh)

(December 31, 2015)
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Renewable Energy

$

Renewable Energy in PJM Renewable Energy in PA
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2 Industry Paradigm Shift

Unprecedented number of changes in the power industry

Storage
technologies

Distributed energy _
resources Intermittent

| I renewables
ﬁ - Changes in
' § customer

expectations

Alternative
technologies Fuel Swap
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é/ Drivers for Change: Distributed Resources and
Alternative Technology Interacting through Markets

 Enhanced Control Systems

 Distributed Storage
Technology

* Flexible Consumption
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Dispatch Interactive Map Application (DIMA)
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