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Presenter
Presentation Notes
Kari will reach out to Denise and Darlene:
To determine who will perform roll-call, introduce the topic, and objectives of joint analysis
Provide transition to modeling group starting on slide 4


Maire/Jesse
Tuesday Night Arrival – We will go through technical slides again on Wednesday Morning and determine breakout.  Provide note to Kari/Denise on who to transition to.



Intersection of Policy / Regulation with Markets

N:

v’ol"?‘.
A\
n
O

Demonstrate the potential
iImpacts of regulation/policy
along the PIM/MISO seam

Examples of regulation/policy that may
Impact seams states

e U.S. EPA Clean Power Plan

(case study)

* U.S. EPA National Ambient Air Quality
Standards

« State Renewable Portfolio Standards
MISO « FERC Order 1000

B PJM « State Clean Energy Standards

Both PIJM’s and MISQO'’s earlier studies showed that the ability to trade to achieve compliance with the CPP
regulation resulted in lower costs, fewer generation retirements, and more efficient generation investment.
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< MISO .2 Study Objectives

L
A

« Determine and compare the potential impacts of state policy on:
— Economic interchange
— Transmission system operations (congestion)
— Utilization of various generation resource types
— Generation production costs

— MISO and PJM energy market costs

« The study will not drive transmission upgrades to be included in
future transmission expansion plans of PJM or MISO.

Analysis is not a forecast of future PJM and MISO market or planning outcomes.

PJM © 2017 | MISO © 2017 | Published March 2017 3



MISO and PJM Continue to Transact Energy Across
the Seam Despite CO, Policy

Coal | HP .|1-

&

Mass-Based
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Presenter
Presentation Notes
State policies can influence cost of operating generation and transmission
In response to state policies, energy will continue to be transacted between the footprints
Coordination in policy review can mitigate the potential for significant changes in the cost of moving energy between coordinated power systems
and provide greater certainty when making investments in energy infrastructure (Potentially move this statement to conclusion)

Notes from Call:
------------------------------
States are well-versed – but provide a high level refresher
Get every one up to speed again

Transition slide for modeling group to start
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= MISO 21

MISO & PJM Developed Scenarios to Examine the
Impacts of Emissions Policy on Seams States

Lower Renewable e

Higher Renewable

PJM'’s resource expansion developed under trade-ready mass-based compliance
MISO'’s resource expansion developed in MTEP17 Policy Regulation future
Blend of EIA 2016 Annual Energy Outlook & IHS CERA Monthly Natural Gas Briefing

PJM’s resource expansion developed under trade-ready rate-based compliance
MISQ'’s resource expansion developed in MTEP17 Policy Regulation future
Blend of EIA 2016 Annual Energy Outlook & IHS CERA Monthly Natural Gas Briefing

Instrument

MISO Mass, PJM Rate Higher Renewable Allowance Emission Rate Credit

MISO Rate, PJM Mass Lower Renewable Emission Rate Credit Allowance
Trade-Ready Rate Higher Renewable Emission Rate Credit Emission Rate Credit
Trade-Ready Mass Lower Renewable Allowance Allowance
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Presenter
Presentation Notes
PJM and MISO developed a joint database with common fuel price assumptions
The resource mixes studied were derived from earlier analysis – this means the focus of this analysis is on operational impacts and is not on resource investment within either footprint
Earlier analysis studied state-by-state versus RTO coordination
Here we studied patchwork approaches versus full trading under either a rate- or mass- approach
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Section |I: Background Information
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Key Terms and Definitions

 Production Costs — Cost of generation including fuel, and variable
operations and maintenance costs

« Compliance Cost — Change in production costs to comply with emission
constraints

 Locational Marginal Price (LMP) — Value of energy at a specific location
and time of delivery

« Demand Costs — Cost paid by load for purchase of energy at the LMP

 Nameplate Capacity (MW) — Maximum sustained output from a generating
facility
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= MISO .2/ Study Examines the Impact of Changes in the Natural
Gas Price on Energy Market Cost and Dispatch

Annual Average Henry Hub Price (Nominal Dollars)

$6.8
$6.3 $6.0

$5.3

O Fr N W H O O N
|

Blended Forecast 2025 EIA AEO 2016 Reference 2025 Blended Forecast 2030 EIA AEO 2016 Reference 2030
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Presenter
Presentation Notes
In nearly every study of the CPP, the analyst have concluded that natural gas prices are a key driver of CO2 emissions levels for the PJM and MISO region.
A $1/MMBTU translates into at-least a $7/MWh increase in energy cost and can be much more significant during peak hours when less efficient gas resources need to run.
Higher gas prices make coal resources more competitive, and make CO2 regulation more expensive. 
Consequently for this analysis we studied sensitivities under a higher gas price


Notes from Call:
---------------------------
Be prepared for question on on resource optimization related to fuel price assumptions.


j':ggg MISO &1 MISO Retirements Replaced by a Combination of
o Combined Cycle Gas and Renewable Resources
Capacity Cumulative Nameplate Capacity (MW)
(MW)

Resource mix developed from
80:000‘ MISO’s MTEP17 Policy Regulation
future, which targets a 25% carbon
dioxide reduction across all units.

m Retirements
= Energy Efficiency

Demand Response

60,000— Combustion Turbine
m Combined Cycle
= Renewables
40,000
20,000 -

Additions Retirements Additions Retirements
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Presenter
Presentation Notes

Renewable resource investments become more competitive to serve energy needs – due to maturity cost curves for wind/solar; co2 reduction
DR/EE programs initially selected economically, then grown over time
To meet capacity requirements, low utilization CTs also become more economic

NGCCs (fuel cost, capital cost) continue however to provide most of the replacement capacity/energy in response to age-based and economic retirements.
Retirements are age and policy related


“FMISO MISO &/ PJM Retirements Replaced by a Combination of

S Combined Cycle Gas and Renewable Resources
Cumulative Nameplate Capacity (MW)

Nameplate Capacity

(Mw) Resource mix developed from
40,000, = Retirements PJM’s Final CPP Compliance
= Combined Cycle analysis Trade-Ready Mass
= Renewables and Trade-Ready Rate
30,000 scenarios

11,755
0 ' 2025
Additions ~ Retirements Additions  Retirements Additions ~ Retirements Additions ~ Retirements
Trade-Ready Mass Trade-Ready Rate | Trade-Ready Mass Trade-Ready Rate
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Presenter
Presentation Notes
Relatively lower quality renewable resources and proximity to shale gas in PJM’s footprint make combined cycles preferred replacement option for retiring coal resources
Renewable resources development strongly dependent on out-of-market payments, in this case, emission rate credit created through the CPP
For joint analysis, PJM used both its mass-based resource mix and rate-based resource mix 


Notes from Call:
--------------------------------------
Creative services will update the graphic to be consistent, negative range for retirements.
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Section lllI: Emissions and Generation Results
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j':f MISO .2 Mass-Based Compared to Rate-Based Trading Leads
S to Less Change in System Operations

B,
W

\/
4

m

\/
¢

-

Generation (TWh) | C0, Emissions (million tons)
18007 9095 o " 2030 900
1600 - Total Emissions | 800 | mST Coal
1,400 - 700 | W ST Gas/
Qil/Other
1,200 - - 600
M CT Gas/
1,000 - - 500 Qil/Other
800 - 400 | B1(d) CC
600 200 W 111(b) CC
B Nuclear
400 - - 200 = Hydro
200 - -100 | m Wind
o . 0 M Solar
Lower Higher  Trade- = Trade- PJMMass PJMRate ' Lower Higher  Trade- = Trade- = PJMMass PJM Rate Other
Renewable Renewable Ready | Ready MISORate MISO Mass:Renewable Renewable Ready = Ready | MISO Ratel MISO Mass
Mass Rate 0%EE  0%EE | Mass = Rate0% 0%EE = 0% EE
0% EE | EE
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Presenter
Presentation Notes
Lacking new investment in renewable resources, rate-base implemented for entire MISO/PJM region or for a single region will 
Drive a more significant decline in coal output
And faster dependency on natural gas resources (both existing and future resources)

Without new investment to support rate-based compliance, mass-based leads to the least operational impacts to PJM and MISO generation operation.


Notes from call:
----------------------------------------------
Be prepared for 111(d) versus 111(b) and leakage questions


2MISO 27 Low Natural Gas Prices Drive Smaller Changes in
reduction Cost Production Cost Under Mass-Based Compliance
($Billions) Aggregated MISO and PJM Production Cost
60 -
m Cost Increase
0l \ 2 g L2 w—g
0.7 0.9 2.0 ' '
"- ] — {8 =~ . .
Q - —— Q Q ~ —
= a I} Ie! = ro o) Ie!
0| C § = : § J‘E z =
% @ & 0 @ @ Q =
20 - 3 3 @ @ 3 3 @ <
¥ a4 % o a2 v or o
C S z 3 C 3 5 5
0y B2 = 5 5 : 2 =8 B
0 — 1 T T — ] T L
| 2025 ' “
Trade- = PIMMass ' PIMRate = Trade- Trade- PIMMass  PJMRate Trade-
Ready MISO Rate MISO Mass Ready Rate Ready MISO Rate MISO Mass Ready Rate
Mass 0% EE 0% EE 0% EE Mass 0% EE 0% EE 0% EE
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Presenter
Presentation Notes
Any combination involving rate-based leads to higher cost of operating generators.
Under patchwork, either region that adopts mass-based compliance, will have lower cost of operating generation than a common rate-based trading region 

If question comes up on bigger trading region versus smaller trading region:
Rate- versus mass- based enforcement of CO2 policy is comparing apples and oranges
Rate compliance creates different incentives for resources than mass-based does
Rate compliance pre-defines which technologies can be used to demonstrate compliance
In sensitivities, PJM and MISO looked at effects of larger versus smaller trading regions. These sensitivities provide a better measure of the benefits of broader trading regions  and common trading instruments.


Notes from Call:
--------------------------------------------
(Folks may bring up capital cost – It will be included in the report)



“=MISO & Low Natural Gas Prices Drive Mass-Based Trading
o CO, Prices Lower than Rate-Based Trading
C0, Emission (Million Tons)
2997 2025 a1 ! 12030 M Rate
800 - @, $41.77
PJ%X?ESD PJM/MISO et
700 - ¢ $35.48

)

600 -

500 - § m ST Coal m QOther
w ST Gas/Qil/Other = PIM

m CT Gas/Qil/Other = MISO
m 111(d) CC O Rate
m 111(b) GC O Mass

BIM MISO
PIM/MISO s Mass
: Ll :

Lower Higher Trade- Trade- | P)MMass = PIM Rate . Lower Higher Trade- Trade- PIMMass | PIM Rate
Renewable =Renewable  Ready | ReadyRate| MISO Rate |MISO Mass ' Renewable Renewable. Ready | Ready Rate| MISORate = MISO Mass

400 -

MISO
Rate
$13.44

,_ PJM MISO
PJM/MISO Mass Mass
$0.07 $0.06 $0

300 -

200 -

100 -

O

Mass 0% EE 0% EE 0% EE Mass 0% EE 0% EE 0% EE
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Presenter
Presentation Notes
If states are unable to develop a coordinated approach to crediting energy efficiency or renewable investments don’t materialize
Deeper and earlier emission reductions will be required to comply with rate-based approaches
Continuation of lower gas prices mitigates potential operational impacts under a mass-based trading 
Both PJM and MISO face lower cost for complying with emissions regulation through adoption of mass-based trading at either the regional level or trading inter-regionally


Notes from Call:
---------------------------------------------------
Have Kristen fix the far right bar  (MISO Mass should be labeled MISO Mass on the price)
Be prepared for how prices change between 2025 – 2030, retirements drive allowance/erc demand down and renewable/energy efficiency increases also decrease demand for allowances/ERCS
Load likely very similar but just confirm – will include in report if significant change
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Section IV: Market Results
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“=MISO & Consistent Policy Implementation Results in Less
S | Congestion Costs on the MISO and PJM System
Congestion ($M)
3,000~
2500 2,459
2,000 - 951 2,002
| = PJM-MISO Seam (MIKY,IN,IL) = MISO Lines/ 1,746 1650 1746 1,735
1500 - | ®™PJM Lines/Transformers Transformers 398 280 101 398 430
m PJM Interface m MISO Interface
1,000 -
593 ©£37 ?3& c39 593 042
500- BWi 137 119 126 140

O

2025

2030

Lower Higher | PIMMass | PJMRate = Trade- Trade- Lower Higher | PIMMass PJMRate @ Trade- Trade-
Renewable Renewable, MISO Rate | MISO Mass' Ready  Ready Rate Renewable | Renewable = MISO Rate MISO Mass' Ready |Ready Rate
0% EE 0% EE Mass 0% EE 0% EE 0% EE Mass 0% EE
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Presenter
Presentation Notes
Adoption of a common rate-based or mass-based trading of CO2 emissions is preferable to patchwork for operating the transmission system
Patchwork approaches increase the cost of operating generation during conditions when the transmission system is constrained
Patchwork approaches increase likelihood of prior planned transmission investments not being utilized for intended purpose
Higher transmission congestion will undermine state policies to incentivize generation of any type but specifically nuclear and renewable resources located in close geographic proximity.





XL
R

@W FY Consistent Policy Implementation Reduces Potential
for PIM and MISO LMPs to Diverge

Absolute Difference Between MISO and PIJM LMPs

LMP ($/MWh)
7 i
2025
6- | m2030
5 |
4 !
3
2-
Alalll J laldl J
oA Hill | 8 | J
IL‘IN‘KY MI IN‘I‘H‘r MI IN‘I‘H‘r MI IN Iﬁ"h‘ll IN KY‘MI IN Iﬂ’ MI
Lower Higher Trade-Ready Trade-Ready PJM Mass PJM Rate
Renewable Renewable Mass Rate 0% EE MISO Rate 0% EE MISO Mass 0% EE
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Presenter
Presentation Notes
Price divergence is indicative of more severe transmission constraints between the PJM and MISO region along the seam
Patchwork approaches create more significant divergence in LMPs for load within states along the seam
Coordinated policy enforcement is important for assurance of efficient and common pricing for customers in seams states


Notes from Call:
---------------------------------------------------
Stay away from giving advice on a specific rule
A lot of sensitivity to external folks telling state offices how to make decisions
Draw out broader, more universal themes identified in case study


6,000 -

4,000+

2,000~

= MISO & Consistent Policy Implementation Results in Less

Volatility on the PIJM and MISO Interface

Average MW Transacted Between Regions

8,929 8,469

m PJM to MISO Net Interchange
m MISO to PJM Net Interchange

i 5,330
4,792 4755
4140 4140

3,601 3,692 3,601

82

2025 2030

Lower Higher | Trade- = PJMMass | PIMRate  Trade- Lower Higher = Trade- |PJMMass PIMRate = Trade-
Renewable Renewable Ready  MISO Rate | MISO Mass' Ready 'Renewable Renewable  Ready | MISO Rate | MISO Mass' Ready
Mass 0% EE 0% EE  Rate 0% EE Mass 0% EE 0% EE Rate 0% EE
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Presenter
Presentation Notes
Continued low natural gas prices and expansion of natural gas combined cycles results in significantly more exports from PJM to MISO relative to today.
Patchwork approaches have the potential to undermine investments in any given technology ( gas or renewables) by significantly increasing exports from one region to another or completely reversing energy flow trends
Significant changes in interchange is indicative of under-utilization of assets in either region.



= MISO .3 Low Natural Gas Prices Drive Smaller Changes In
o Energy Demand Cost with Mass-Based Trading
Demand Cost 2025 and 2030 Load Priced at Station LMP
($Billions)
120
. ‘ m Cost Increase 157 19.5
iy I I
30 - 3.9 R
e /0.1
60 - Q Q@ Q @ L) ko) @ @
@ @ @ 3 3 3 © @
= = = = = = = =
01 2 : : : : z 8 :
Q [} QL ) D et Q 3]
o o ad o Y o o (e
20 D & @ 3] 5 5 @ E
: 2025 200
" Trade- | PIMMass = PIMRate Trade- Trade- PIM Mass PIM Rate Trade-
Ready MISO Rate MISO Mass Ready Rate Ready MISO Rate MISO Mass Ready Rate
Mass 0% EE 0% EE 0% EE Mass 0% EE 0% EE 0% EE
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Presenter
Presentation Notes
In organized markets, the cost load pays or demand cost is based on opportunity cost of the cheapest resource available to serve the last increment of load
Adoption of a common mass-based trading approach will avoid increases in cost to load associated with CO2 regulations
Trade-ready rate drives operating cost up in both regions, which reduces the value of increasing energy transfers from either region
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Section V: Broader Trading Region

Performed using EIA’s 2016 Annual Energy Outlook Reference
Henry Hub forecast
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= MISO FY MISO and PJM S_tudied Impact of Broader Trading
Region on the PJM and MISO Market

 PJM's resource expansion developed under trade-ready mass-based compliance
Lower Renewable ¢ MISQO'’s resource expansion developed in MTEP17 Policy Regulation future
« EIA 2016 Annual Energy Outlook reference gas price forecast

« PJM'’s resource expansion developed under trade-ready rate-based compliance
MISQ'’s resource expansion developed in MTEP17 Policy Regulation future
« EIA 2016 Annual Energy Outlook reference gas price forecast

: PJM <-> MISO MISO Trading PJM Trading
Scenario Base Case :
Trading Instrument Instrument

Higher Renewable

MISO Mass, PJM Mass  Lower Renewable No Allowance Allowance

MISO Rate, PJM Rate = Higher Renewable No Emission Rate Credit Emission Rate Credit
Trade-Ready Rate Higher Renewable Yes Emission Rate Credit Emission Rate Credit
Trade-Ready Mass Lower Renewable Yes Allowance Allowance
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™ MISO & Broader Trading Region Reduces Policy Driven

Production Cost Increases

Production Cost Aggregated MISO and PJM Generation Production Cost

($Billions)

60
m Cost Increase

50 . 0-0057R 20151 L0 mym w2y
L4

- 2:0° g O-04 ] 22 riy) i R

40
30 -
20 -

10 -

Lower Renewable
Lower Renewable
Higher Renewable
Higher Renewable
Lower Renewable
Lower Renewable
Higher Renewable
Higher Renewable

2025

Trade- MISO Mass Trade- | MISO Rate Trade- MISO Mass Trade- MISO Rate
Ready PIM Mass Ready Rate PJM Rate Ready PJM Mass Ready Rate PJM Rate
Mass 100% EE 100% EE Mass 100% EE 100% EE
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Presenter
Presentation Notes
Broader trading region under mass or rate-based compliance leads to lower increases in the cost of operating generation assets
Because of continuation of low gas prices, both PJM and MISO region independently or through adoption of inter-regional CO2 allowance trading face a lower cost for operating generation under mass-based.
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= MISO .3 Broader Trading Region Reduces Policy Driven

Energy Demand Cost Increases
MISO and PJM Load Priced at Station LMP

Demand Cost
($Billions)

120 -
m Cost Increase ‘

100 - 7.12 7.13

0.05 0.33 Yy BT
1.07 g 1.08 4.55 -2
80 - 278.88L__J78 43__J73 43

O

60 -

40 -

Higher Renewable
Higher Renewable
Higher Renewable
Higher Renewable

Q
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Lower Renewable
Lower Renewable
Lower Renewable

o
—

2025
Trade- MISO Mass Trade- | MISO Rate Trade- MISO Mass Trade- MISO Rate

Ready PIM Mass Ready Rate PJM Rate Ready PJM Mass Ready Rate PIM Rate
Mass 100% EE 100% EE Mass 100% EE 100% EE
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Presenter
Presentation Notes
Broader trading region under mass or rate-based compliance leads to lower increases in the consumer cost
Broader trading  region will ultimately lead to more even price impacts to consumers across the state served by either PJM or MISO participating load serving entities.




@%:
< MISO &/ Broader Trading Areas Result in Lower CO, Prices

C04 Emission (Million Tons)

900 2025 MISO

$36.18 2030

m (0, Emissions
PIM O Mass

MISO O Rate

800

700+
600 -
500 -
400 -
300~
200~
100

O- . .

Lower Higher Trade- | PIMMass| Trade- = PJMRate

Renewable | Renewable Ready | MISO Mass| Ready Rate| MISO Rate
Mass . 100% EE | 100% EE

Lower Higher Trade- | PIMMass | Trade- | PIM Rate

Renewable Renewable| Ready | MISO Mass Ready Rate| MISO Rate
Mass 100% EE | 100% EE
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Presenter
Presentation Notes
Broader trading region both reduces the cost of achieving compliance with the CO2 regulation regardless of states adoption of rate- or mass-based compliance approaches.
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Section VI: Energy Efficiency Sensitivities

Performed using EIA’s 2016 Annual Energy Outlook Reference
Henry Hub forecast
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= MISO FY MISO and PJM Studied the Impact of State Energy
Efficiency Measurement and Verification on Rate-
Based Trading Cost

T scnpion

 PJM's resource expansion developed under trade-ready rate-based

Base Higher :
Case Renewable compliance
 MISO'’s resource expansion developed in MTEP17 Policy Regulation future
Natural Gas :
Il;rice EIA 2016 Annual Energy Outlook reference gas price forecast
Sensitivity
Energy Amount of energy efficiency that is successfully measured and verified for

Efficiency crediting within a rate-based trading program adjusted from 0% to 50% to 100%

PJM <-> MISO MISO Trading PJM Trading
Scenario
Trading Instrument Instrument

Trade-Ready Rate Emission Rate Credit Emission Rate Credit
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< MISO .2« Wider Avallability of Energy Efficiency Credits
Decreases Rate-Based Trading Production Cost
ggﬂﬂg;‘]is“)" Cost Aggregated MISO and PJM Generation Production Cost
P acost 1.0 2.3 e
m Cost Increase . :
50 - 1.0 2.2 4.1 51.5 —
N ' —EN
<))
- 3 3 5 = 2
= = = = = =
Q @ Q <D ()
20 - c c - 5 % %
& o2 & ~ o Y
0 T T T o T T
2025
Trade- | Trade- | Trade- Trade- Trade- Trade-
Ready Rate Ready Rate Ready Rate Ready Rate Ready Rate Ready Rate
100% EE 90% EE 0% EE 100% EE 30% EE 0% EE
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Presenter
Presentation Notes
Should states adopt rate-based trading, 
Adoption of common energy efficiency measurement and verification approaches will drive lower program implementation cost
Common energy efficiency measurement and verification will lead to more investment in energy efficiency  (Consider not stating since the graphic doesn’t directly support)


“MISO & Wider Availablility of Energy Efficiency Credits
=_ Decreases Rate-Based Trading Energy Demand Cost
Demand Cost MISO and PJM Load priced at Station LMP
($Billions)

140 -
‘ m Cost Increase
120 'I4 0]
7.1
4 3 8.3 -m
80 - .4
Q ) v Q ) ()
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2025 *
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Ready Rate Ready Rate Ready Rate Ready Rate Ready Rate Ready Rate
100% EE 30% EE 0% EE 100% EE 30% EE 0% EE
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Presenter
Presentation Notes
Being able to utilize energy efficiency credits in a rate-based compliance approach will avoid more significant increases in consumer cost of energy.


O m— . R . .
=MISO 2/ Wider Avallability of Energy Efficiency Credits Decreases

‘ CO, Prices and Leads to Higher CO, Emissions
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C0, Emission (Million Tons)

PJM/MISO
800 . $57.33
700 |

2030

| i PJM/MISO
t | $50.34
600 . | m ST Coal | @
= ST Gas/Oil/Other PIM l
500 - : Mlsé |
m CT Gas/0il/Other $38.50 |
400 || m 111(d) CC . | Viso
200 | ™ 111b)CC MISO $20.72
® Other $24.74 i PIM/
200 | = PIM I E‘Egz
100 . MISO |
O Rate :
O I . . .
Higher Trade- Trade-Ready Trade-Ready | Higher Trade- Trade- Trade-
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100% EE 50% EE 0% EE : 100% EE 50% EE 0% EE
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Presenter
Presentation Notes
Being able to utilize energy efficiency credits across state lines
Lowers costs of CO2 emissions rate credits
Significantly reduces the amount of CO2 reductions that have to be made
Preserves economic viability of existing resources and defers investments in new generation
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MISO &1

Key Observations from Analysis

External
economic drivers
may overshadow

state policy

choices

Natural gas prices heavily The use of standardized The ability to transact
influence the cost and energy efficiency fungible products amongst
Impact of state policy measurement and states results in greater
objectives by influencing verification among states ~ market efficiency

resource economics leads to lower

(zero-emitting project viability) cost outcomes
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Presenter
Presentation Notes
Kari will reach out to Denise and Darlene to develop concluding statements and next steps observations.



< MISO &1 Sensitivity Studies

MISO and PJM welcome suggestions
from states on additional sensitivities for
study using the joint model

Potential 2017 Sensitivities

Hurdle rate levels

Assume different transaction costs for economic sales and purchases between the
MISO and PJM region

Gas combustion turbine utilization
Impose a limit on the capacity factor of natural gas combustion turbine generators
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Presenter
Presentation Notes
Kari will reach out to Denise and Darlene to develop concluding statements and next steps observations



o MISO % Contact Information

For questions and comments, please contact the team listed below.

MISO:
— Jesse Phillips: |phillips@misoenergy.org
— Maire Waight: mwaight@misoenergy.org

— Muhsin Abdurrahman: Muhsin.Abdurrahman@pjm.com
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Appendix: Model Inputs and Assumptions

More information on individual studies:
PJM’s CPP analysis report: CPP Compliance Assessment (PDF)
MISO’s CPP analysis report: CPP Study Report (PDF)
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http://pjm.com/%7E/media/documents/reports/20160901-cpp-compliance-assessment.ashx
https://www.misoenergy.org/Events/Pages/PAC20160720.aspx

I

" MISO 2 Key Inputs for Analysis

\,/
A

Primary Source for Data

« 2016 PJM Load Forecast (0.7% Peak and 0.8% Energy Growth)
e 2017 MTEP Load Forecast (0.7% Peak and Energy Growth)

« PIM:DG-2.2GW, DR -3.6 GW, EE-15.7 GW
MISO: DG - 0 GW*, DR -4 GW, EE- 2.8 GW

*Included in solar PV economic additions in Slide 9

Load Forecast

DG/DR/EE (2030)

Transmission Model  Jointly developed power flow case

 Gas - Blend of the following:

 EIA 2016 Annual Energy Outlook

 IHS CERA September 2016 Natural Gas Briefing
e Other - ABB NERC Spring 2016 database

Forecast Fuel Prices

Whttp:/fwww.pjm.com/~/media/documents/reports/2016-load-report.ashx
2'pJM and MISO to independently validate resource operating characteristics within respective ISO/RTO regions using publicly available data.
BINREL updated hourly shapes wind shapes based on the PIM Renewable Integration Study completed in 2013
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< MISO &7 Key Inputs for Analysis

Unit-Level Operating Characteristics ¢ ABB Simulation Ready database

« MISO MTEP17 Policy Regulations Model
« PJM Trade-Ready Rate and Trade-Ready Mass Scenarios

Generation Model

Solar and Wind 8760 Shapes « National Renewable Energy Laboratory
e 2016 PJM Market Efficiency Basecase
Transmission Constraints « MISO MTEP17 Policy Regulations Model

« Additional flow-gates ldentified during model development
PJM Reactive Interface Constraints PJM Market Efficiency Assumptions

e MISO-PJM: $8/MWh
 PIM-MISO: $1/MWh

Economic Hurdle Rates

[ http:/mww.pjm.com/~/media/documents/reports/2016-load-report.ashx
@pJM and MISO to independently validate resource operating characteristics within respective ISO/RTO regions using publicly available data.
BINREL updated hourly shapes wind shapes based on the PIM Renewable Integration Study completed in 2013
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