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* Introduction and objectiveSsiides 1-5)

e |SO Tariff Terms and Conditions Proposalssiides 6-29)
— Certainty Charge Workshopsiies 30-36)

 POD Cost Function Databasesiides 37-46)
e Transmission Cost Causation Study follow-upsiides 47-53)

o Critical Infrastructure Protection (“CIP”) Alberta reliability
standards cost responsibilitysiides 54-56)

« Application process and next steps (sides 57-63)
 Discussion and wrap-up (slide 64)

Please feel free to ask questions during presentation
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Stakeholder session objectives

 Enhance understanding of ISO tariff application

* Review technical results of a number of analytical exercises
by the AESO

e Share information prior to filing of 2018 ISO tariff application

« Gather feedback to ensure tariff application provides all
Information stakeholders require

e Review application timeline and next steps
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Applications currently in progress

* Directions 5-8 on advancement costs and related provisions
— Decision 3473-D02-2015 issued on August 26, 2015

— AUC letter issued March 29 “Issues list and closure of Proceeding
20922”

— “...the Commission has determined that matters anticipated to be
addressed within proceeding 20922 should instead be considered as
part of a comprehensive tariff application”

« 2015 Deferral Account Reconciliation application
— Hearing held on December 13 and 14, 2016

— Decision 21735-D02-2017 issued on March 14, 2017, ordered that the
application is approved as filed.

— * .. .the Commission directs the AESO to address whether changes to
the deferral account allocation methodology and to Rider C are
warranted given the concerns raised by the PS Group, as part of its
next ISO tariff application” Public 4



Applications currently in progress

e 2017 IS0 tariff update

— Interim, refundable approval for January 1, 2017 issued by Commission
on December 2, 2016

— Commission final decision 22093-D02-2017 issued on April 4, 2017
approving 2017 rates and investment levels as filed

e Upcoming Rider C Amendment application

— Amending Rider C to apply to Rate PSC, Primary Service Credit,
change to percentage charge or credit and restore deferral account
balance to zero at the end of the calendar year

— AESO now planning to file Rider C Amendment application in April
2017

— The AESO will request an effective date of July 1, 2017 but given the
delay in filing, the AESO will be able to handle a mid-quarter change to
Rider C methodology, i.e. August 1, 2017
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ISO Tariff Terms and Conditions Proposals

Lee Ann Kerr




Proceeding 20922 Closure March 29, 2017

Commission “Issues List”

ssue

Issue 1 Legislative framework

Issue 2 Advanced system-related classification of radial
transmission projects

Issue 3 Load forecasting
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Ccommission “Issues List”

Issue 1 - Legislative framework

« The Commission suggests that one way to interpret the
legislation is that there is a distinction between the
construction of transmission to serve generation and to serve
forecast load

e The planning restrictions affect the ability of the AESO to set
and alter in-service dates, affecting the cost of achieving its
congestion and planning mandates

Public



Commission “Issues List”

Issue 2 — advanced system-related
classification of radial transmission projects

* The “in-advance system-related classification” can affect the
magnitude and timing of entry into the transmission system
by load customers

e A market participant may have an incentive to overstate its
long-term requirements as it is not responsible for system-
related costs

 The AESO should balance between the preferences for
certainty among market participants and the desire to
minimize the costs of transmission development
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Ccommission “Issues List”

Issue 3 - Load forecasting

» “Because the information used by the AESO for transmission
system planning and development decisions currently relies
on information provided by the large industrial customer
group, the forecast inaccuracy identified by interveners could
be related to the incentives built-in to the provision of
Information to the AESO”

e There is no financial reason for the market participant to be
accurate or conservative when providing forecast information

o Establish a target rate of load growth? Load connections who
want to connect more quickly can do so only if there is no net
cost to other market participants
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Other Commission Decisions

Decision Summary

2005-096

2005-096

2005-096

“The underlying purpose of the contribution policy is to send price
signals (reflective of the AESQO’s economics) to market participants
when they are considering siting alternatives for their facilities.”

“With respect to the request of AE that the Board should provide
clear directions respecting the classification of system and
customer costs, the Board considers that the AESO should
approach any situation in which there may be “shades of grey” in
this designation exercise, with the position that a debatable
interconnection project cost should be presumed initially to be
customer-related unless clearly demonstrated otherwise.”

“The Board, however, considers that a general stance that system
enhancement costs are customer costs unless demonstrated
otherwise is consistent with the expectation that the AESO adopt a
more proactive stance in respect of its overall system planning and
transmission system upgrade responsibilities, as detailed in the
Transmission Regulation.”
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Other Commission Decisions(cont’d)

Decision Summary

2010-606

3473-
D02-2015

“The Commission considers that Article 9.3(c)(ii) of the current
T&Cs provides a reasonable balance between the attribution of
incremental costs caused by a connecting customer and the
designation of costs as system costs where the AESO was already
contemplating a system planning driven expenditure prior to the
connection request. Article 9.3(c)(iii) already provides broad
discretion to designate costs that would otherwise be classified as
customer costs to be classified as system costs."

“...the Commission intended that the AESO would develop tariff
provisions that would induce the market participant on the critical
path to either consent to a shifting of the requested in-service date
or absorb relevant incremental costs that would arise from a
decision not to shift the requested in-service date.”
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Principles for Load Customers

* Provide a price signal
— Unconstrained alternative selection

— 1SDs for system transmission projects should be moved if they
can’t be met without incurring significant increases to project
costs (or the market participant can pay)

— Where the construction of system transmission facilities are
triggered, the market participant needs to provide some form of
commitment

o System transmission facilities aren’t built as the result of a
connection(s) not proceeding

— We need sufficient certainty that projects will “show up”

— Don’t construct system transmission facilities if market
participants don’t show up

e Alignment with Commission’s issue list (Proceeding 20922).. 1



System Transmission Facilities Required for

a Load Connection

Certainty for LOAD

See pdf file “Certainty for
Load” for larger image

" All things being equal

Cartminty
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Alternative Selection for Load Connections

Alternatives to connect to transmission system

a) most load connection projects will be radial facilities to existing
transmission facilities with capacity

b) In some cases load connection projects may require an
enhancement of existing system facilities or creation of looped
facilities

e Load connection alternative must be unconstrained

and
e Alternative selected will be lowest overall costs
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Market participant can wait for system or

pay certainty charge/refund

If lowest overall costs alternative requires some portion
system-related costs, customer has a choice

1. Energize at lower DTS and wait for system to be built

— Will require market participant to lower DTS request and allow “5
years of growth” in the area (planning horizon), energize and
upon energization AESO can plan system development

— RAS will be required on the market participant until system is
built

or

2. Customer pays a certainty charge/refund to ensure that at
their energization, there are no constraints on the
transmission system
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“Refundable Deposit” — What does it provide aeso

for the AESO?

* Provides the AESO with sufficient certainty that the
connection project will energize

* Not building system transmission assets that will not be used
— If market participant does not show — no refund

— If market participant only partially shows up (lower DTS), only
partial refund

e Provides a price signal where there is limited capacity

* Only applies when the MP can’t “wait” for system
transmission facilities
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Pros and Cons — Refundable Deposit

* Pros
— Strong price signal (if you can’t wait)
— Aligns with GUOC incentives (“performance” = “energization”)

— Encourages timely energization (the AESO is holding a large
deposit)

— The MP can choose to “wait”, stage their contract to
accommodate current system capacity and construction will
begin after energization

e Cons
— System transmission facility costs might be prohibitively high
— Delay in cost estimates (creation of system NID)
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System Transmission Faclilities Required for ,eso

ALBERTA

ELECTRIC

a Load Connection i

Charge -Easy to understand - Facilities may be built and not used
$/MW -Avoids “true” advancement cost calculation - Cliff between waiting and not

- MP “pay’s” for system facilities

- Sunk costs, MP might “sit”

- Aligns with existing provision - Facilities may be built and no used
- 5 years aligns PILON/planning horizon - Cliff between waiting and not
- Very strong price locational signal (drives - MP “pays” for system facilities
economic efficient outcome) - Sunk costs, MP might “sit”
- Difficult to determine “actual” adv. Costs - Based on O&M cost estimate (+50/-50)-
- Perception that they are paying for system_in consultant prepared?
advance
Refund - No system facilities build that won't be - Delay in cost estimates in order to
Full used/paid for determine refundable charge
- somewhat strong locational price signal - Who holds the $
System - Avoids MP contributions to system facilities cost

- encourages timely energization
- Avoids “true” adv. costs calculation

Refund -Like GUOC - Facilities may be built and not used
$/MW - Easy to understgnd . o

- Avoids MP contributions to system facilities cost

- Encourages timely energization

- Avoids “true” advancement cost calculation

- Somewhat aligns with existing provision - Facilities may be built and not used g;]cargzing
- 5 years aligns with PILON/planning horizon higher
- Avoids MP contributions to system facilities cost score

- Encourages timely energization
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Alternative Selection -

“Lowest Overall Costs”

Alterpative 1
$50M — Both Alternative 1 and 2 are
unconstrained
@ — Alternative 1 is a radial

connection to a strong source

— Alternative 2 is a radial to a
weaker source ® with a required
system upgrade @

Alternative 2 — Alternative selection would result

$16M In Alternative 1 as it is the lowest
overall costs (system upgrade
required)
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Alternative Selection -

“Lowest Overall Costs”

Alternative 1

— Both Alternative 1 and 2 are
unconstrained

@ — Alternative 1 is a radial
connection to a strong source

$90M

— Alternative 2 is a radial to a
weaker source ® with a required
system upgrade @

Alternative 2 — Alternative selection would result

$16M In Alternative 2 as it is the lowest
overall costs (with system
upgrade required)
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Example — Wait or Pay







Changes to Sections 4, 5, 8 & 9:

What are we proposing to add?

 New provisions that identify how the AESO will determine the
preferred alternative

— Constraint/congestion free

* Revised practices for system access (to replace the AESO’s
“Practices for System Access Service”)

» Defining and enforcing critical requirements for a SASR
— MWs, in-service date, location

* |dentify when connection projects give us “sufficient certainty”
that they will materialize

— Example: GUOC payment, REP award, energization, “load
certainty charge”

 New provisions around advancement costs and “accelerated
construction” charges e 24



Changes to Sections 4, 5, 8 & 9:

What are we proposing to add? (cont'd)

 Differentiation between generation and load
— New provisions for dual use customers?
« “Shared with system” cost provisions

« Connection that are initially radial are 100% participant-
related costs, to be “shared” if loop is closed

Public 25



Changes to Sections 4, 5, 8 & 9:

What are we proposing to revise/remove?

« Remove any provisions that are duplicative of the legislation,
Rules, Reliability Standards

e Language in Section 8 referring to a “contiguous” connection
project

 Remove provision referring to “planned to be looped” as
system-related cost

— Advancement costs will apply to all system transmission facilities
required for a load connection

 Remove connection Process references

* Revisit the “Good Electric Industry Practice” to reflect the
AESQO’s minimum requirements
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Other Terms and Conditions Proposals

e Section 1 - Applicability and Interpretation of ISO Tariff
— Legal review

— Ensure no duplication of legislation, rules, reliability standards

e Section 2 - Provision of and Limitations to System Access
Service (may merge Sections 2 - 4)

— Make distinction between load and generation
— Add t-tap expectation of service

— Remove outage provisions (covered in ISO Rules)

e Section 3 - System Access Service Connection
Requirements (may merge Sections 2 - 4)

— Remove technical requirements (covered in ISO Rules)
— Move compliance requirements to section 2
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Other Terms and Conditions Proposals

(cont’d)

e Section 5 - Financial Obligations for Connection Projects
— Legal Review
— Ensure no duplication of other authoritative documents

e Section 6 - Metering
— Remove altogether (covered in ISO Rules)

« Section 7 - Provision of Information by Market Participants
— Review for duplication of ADs and legislation

e Section 10 - Generating Unit Owners Contribution
— Add GUOC rates to the tariff
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Other Terms and Conditions Proposals

(cont’d)

e Section 11 - Ancillary Services
— No changes proposed

e Section 12 - Demand Opportunity Service
— No changes proposed

e Section 13 - Financial Security, Settlement and Payment
Terms

— Duplication with ISO Rules?

» Section 14 Peak Metered Demand Waivers
— No changes proposed

« Section 15 Miscellaneous
— Confirm with legal
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Workshop




Workshop — Example 1

Alternative 1

$50M

®

Alternative 2
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Workshop — Example l1a

Alternative la

$90M

®

Alternative 2
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Example 1 (cont’d)

» Market Participant
requests 90 MW DTS
for 2019

» Available additional
capacity by 2024 is 40
MW

- Qriginal DTS Request

- MP requests reduced DTS
== |_TQO (or high confidence load)
- Area Capacity

S— |V VS
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Workshop — Example 2

o If all 3 projects energize,
system component @ is
required.

e If only 2 projects energize
and 1 project cancels,
system component @ is
not required.
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Example 2 (cont’d)

aeso

ALBERTA
ELECTRIC
SYSTE

OPERATOR L

= DFO add-up forecast (low

confidence) _
== |_TO Scenario (medium

confidence) _
== |_TQO (or high confidence load)

S— |V V-
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Next Steps

 Allow stakeholders to review presentation and
concepts and provide feedback

* Prepare application with revised terms and
conditions
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POD Cost Function Database

LaRhonda Papworth




POD cost function database input into cost

curves

 POD cost function database includes connection project
(demand only) attributes: cost data, contract levels, installed
capacity, connection type, location, substation number,
project type, etc.

* For the 2018 tariff application, AESO will update POD cost
function database with projects data since last update in 2014

 After Decision 2014-242 and Decision 3473-D01-2015 from
the Commission in regards to project inclusion and criteria,
the AESO was directed to “use ‘Greenfield and Update
Excluding O MW’ until the matter can be thoroughly explored”

— contract vs installed capacity
— upgrade projects with 0 MW increase
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POD cost function database — cost curves

Cost Curve Options Greenfield Upgrade 0 MW
Contracts

Pre 2014 Practice

#2

Current Practice
(until thoroughly
explored)

#3
As requested in
Decision 2014-242

#4
Not asked

Contract

Contract

Contract

Installed

Ihstalled

Contract

Contract

Installed

Installed

Contract

Include

Remove

By using
installed, O
MW projects

are included

2
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Comparison of Options to Existing

(2014 ISO Tariff) Cost Function Curve

$40

W
w
(92}

W
w
o

$25
Existing -
$20 ~ - <Ofion #1

a2
=
(92

- |
-
——’——
-
-
‘——‘¢
’—’—
-

Construction Cost, $ 000 000

—————— Option #4
$10 [ L __ee=="T p
$5 ’’’’’
SO
0 10 20 30 40 50 60 70 80

Maximum DTS Contract Capacity/Installed Capacity (MW)

o

40



Chart1

		0		0		0

		0.1		0.1		0.1

		0.2		0.2		0.2

		0.3		0.3		0.3

		0.4		0.4		0.4

		0.5		0.5		0.5

		0.6		0.6		0.6

		0.7		0.7		0.7

		0.8		0.8		0.8

		0.9		0.9		0.9

		1		1		1

		1.1		1.1		1.1

		1.2		1.2		1.2

		1.3		1.3		1.3

		1.4		1.4		1.4

		1.5		1.5		1.5

		1.6		1.6		1.6

		1.7		1.7		1.7

		1.8		1.8		1.8

		1.9		1.9		1.9

		2		2		2

		2.1		2.1		2.1

		2.2		2.2		2.2

		2.3		2.3		2.3

		2.4		2.4		2.4

		2.5		2.5		2.5

		2.6		2.6		2.6

		2.7		2.7		2.7

		2.8		2.8		2.8

		2.9		2.9		2.9

		3		3		3

		3.1		3.1		3.1

		3.2		3.2		3.2

		3.3		3.3		3.3

		3.4		3.4		3.4

		3.5		3.5		3.5

		3.6		3.6		3.6

		3.7		3.7		3.7

		3.8		3.8		3.8

		3.9		3.9		3.9

		4		4		4

		4.1		4.1		4.1

		4.2		4.2		4.2

		4.3		4.3		4.3

		4.4		4.4		4.4

		4.5		4.5		4.5

		4.6		4.6		4.6

		4.7		4.7		4.7

		4.8		4.8		4.8

		4.9		4.9		4.9

		5		5		5

		6		6		6

		7		7		7

		8		8		8

		9		9		9

		10		10		10

		11		11		11

		12		12		12

		13		13		13

		14		14		14

		15		15		15

		16		16		16

		17		17		17

		18		18		18

		19		19		19

		20		20		20

		21		21		21

		22		22		22

		23		23		23

		24		24		24

		25		25		25

		26		26		26

		27		27		27

		28		28		28

		29		29		29

		30		30		30

		31		31		31

		32		32		32

		33		33		33

		34		34		34

		35		35		35

		36		36		36

		37		37		37

		38		38		38

		39		39		39

		40		40		40

		41		41		41

		42		42		42

		43		43		43

		44		44		44

		45		45		45

		46		46		46

		47		47		47

		48		48		48

		49		49		49

		50		50		50

		51		51		51

		52		52		52

		53		53		53

		54		54		54

		55		55		55

		56		56		56

		57		57		57

		58		58		58

		59		59		59

		60		60		60

		61		61		61

		62		62		62

		63		63		63

		64		64		64

		65		65		65

		66		66		66

		67		67		67

		68		68		68

		69		69		69

		70		70		70

		71		71		71

		72		72		72

		73		73		73

		74		74		74

		75		75		75

		76		76		76

		77		77		77

		78		78		78

		79		79		79

		80		80		80

		81		81		81

		82		82		82

		83		83		83

		84		84		84

		85		85		85

		86		86		86

		87		87		87

		88		88		88

		89		89		89

		90		90		90

		91		91		91

		92		92		92

		93		93		93

		94		94		94

		95		95		95

		96		96		96

		97		97		97

		98		98		98

		99		99		99

		100		100		100

		101		101		101

		102		102		102

		103		103		103

		104		104		104

		105		105		105

		106		106		106

		107		107		107

		108		108		108

		109		109		109

		110		110		110

		111		111		111

		112		112		112

		113		113		113

		114		114		114

		115		115		115

		116		116		116

		117		117		117

		118		118		118

		119		119		119

		120		120		120

		121		121		121

		122		122		122

		123		123		123

		124		124		124

		125		125		125

		126		126		126

		127		127		127

		128		128		128

		129		129		129

		130		130		130

		131		131		131

		132		132		132

		133		133		133

		134		134		134

		135		135		135

		136		136		136

		137		137		137

		138		138		138

		139		139		139

		140		140		140

		141		141		141

		142		142		142

		143		143		143

		144		144		144

		145		145		145

		146		146		146

		147		147		147

		148		148		148

		149		149		149

		150		150		150

		151		151		151

		152		152		152

		153		153		153

		154		154		154

		155		155		155

		156		156		156

		157		157		157

		158		158		158

		159		159		159

		160		160		160

		161		161		161

		162		162		162

		163		163		163

		164		164		164

		165		165		165

		166		166		166

		167		167		167

		168		168		168

		169		169		169

		170		170		170

		171		171		171

		172		172		172

		173		173		173

		174		174		174

		175		175		175

		176		176		176

		177		177		177

		178		178		178

		179		179		179

		180		180		180



Existing
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Option #4

Maximum DTS Contract Capacity/Installed Capacity (MW)

Construction Cost, $ 000 000

0

0

0

0.6408166596

0.537868877

0.2756932145

0.9526931756

0.8083356701

0.4189748831

1.2014200172

1.0258422378

0.5351948069

1.4163556351

1.2148064024

0.6367220645

1.6092167086

1.3850360797

0.7285580576

1.7861343558

1.5416859165

0.8133431289

1.9508073465

1.687875982

0.8926809638

2.1056761364

1.8256705105

0.9676355404

2.252454015

1.9565220106

1.0389573129

2.3924

2.0815

1.1072

2.5264723459

2.2014199419

1.1727865601

2.6554209946

2.3169210406

1.2360490737

2.7798463097

2.4285157442

1.2972541635

2.9002380295

2.5366226252

1.3566199053

3.0170020345

2.6415890044

1.4143274789

3.1304792958

2.7437069858

1.4705294371

3.2409596319

2.8432251123

1.525355723

3.3486919174

2.9403570237

1.578918145

3.4538918043

3.035288011

1.6313137672

3.5567476584

3.1281800622

1.6826275231

3.6574251946

3.2191758035

1.732934258

3.756071142

3.3084016195

1.7823003476

3.8528161769

3.3959701518

1.8307849958

3.9477772967

3.4819823228

1.8784412855

4.0410597579

3.5665289888

1.925317039

4.1327586744

3.6496923045

1.9714555275

4.2229603444

3.731546857

2.0168960615

4.3117433624

3.8121606157

2.0616744862

4.3991795553

3.8915957335

2.1058235986

4.4853347775

3.969909227

2.1493735031

4.5702695889

4.0471535569

2.1923519138

4.6540398365

4.1233771268

2.2347844151

4.7366971565

4.198624713

2.2766946868

4.8182894087

4.2729378375

2.3181046985

4.8988610556

4.3463550932

2.35903488

4.9784534927

4.4189124273

2.3995042698

5.0571053395

4.4906433913

2.4395306455

5.1348526948

4.5615793606

2.4791306391

5.2117293634

4.631749729

2.5183198392

5.2877670562

4.701182081

2.5571128808

5.3629955693

4.7699023458

2.5955235266

5.4374429429

4.8379349341

2.6335647383

5.5111356041

4.9053028611

2.6712487417

5.5840984948

4.9720278567

2.7085870839

5.656355187

5.0381304648

2.7455906862

5.7279279867

5.1036301325

2.7822698905

5.7988380277

5.1685452918

2.8186345023

5.8691053568

5.2328934322

2.8546938291

5.9387490113

5.2966911681

2.8904567156

6.0077870888

5.3599542993

2.9259315757

6.6682845539

5.9661738615

3.2664333579

7.2830682947

6.5319151312

3.5850587222

7.8612494128

7.0651664927

3.8860806656

8.4092242376

7.571549013

4.1725130563

8.9316931367

8.0552016206

4.4465796605

9.4322336196

8.5192800788

4.7099791045

9.913645491

8.9662580452

4.964045042

10.3781701243

9.3981186444

5.2098482461

10.8276358898

9.816481711

5.4482645213

11.2635580862

10.2226913423

5.6800214964

11.687209681

10.6178779526

5.9057318326

12.0996726718

11.0030033787

6.1259173891

12.5018761979

11.3788943851

6.341027194

12.8946253649

11.7462680304

6.5514510634

13.2786234113

12.1057511922

6.7575300945

13.6544890106

12.45789582

6.9595648705

14.0227699547

12.8031910097

7.1578219604

14.3839541064

13.1420726739

7.3525391302

14.7384782586

13.4749313714

7.5439295644

15.0867353724

13.8021187078

7.7321853196

15.4290805416

14.1239526138

7.9174801755

15.7658359492

14.4407217341

8.0999720056

16.0972950162

14.7526891037

8.2798047659

16.423725899

15.0600952482

8.457110172

16.7453744557

15.3631608162

8.6320091238

17.0624667781

15.6620888257

8.8046129231

17.3752113635

15.9570665935

8.9750243188

17.6838009878

16.2482673996

9.1433384098

17.9884143298

16.5358519305

9.3096434278

18.2892173833

16.8199695364

9.4740214199

18.5863646933

17.10075933

9.6365488453

18.8800004398

17.3783511521

9.7972971002

19.1702593931

17.6528664223

9.9563329802

19.4572677584

17.9244188916

10.1137190891

19.7411439243

18.1931153098

10.2695142028

20.0219991301

18.45905602

10.4237735925

20.2999380599

18.7223354894

10.5765493136

20.5750593757

18.9830427846

10.7278904651

20.8474561947

19.2412619982

10.8778434215

21.1172165199

19.4970726325

11.0264520426

21.3844236273

19.7505499468

11.1737578625

21.6491564172

20.0017652704

11.3198002606

21.9114897317

20.2507862865

11.4646166163

22.1714946433

20.4976772911

11.6082424507

22.4292387177

20.7424994272

11.7507115542

22.6847862528

20.9853108997

11.892056104

22.9381984982

21.2261671708

12.0323067712

23.1895338547

21.4651211396

12.1714928185

23.4388480582

21.7022233065

12.3096421904

23.6861943482

21.9375219241

12.4467815957

23.9316236227

22.1710631362

12.5829365836

24.1751845811

22.4028911059

12.7181316136

24.4169238559

22.6330481337

12.8523901206

24.6568861345

22.8615747669

12.9857345744

24.8951142718

23.0885099004

13.1181865351

25.1316493945

23.3138908705

13.2497667045

25.3665309978

23.5377535417

13.3804949738

25.5997970356

23.7601323877

13.5103904677

25.8314840038

23.9810605664

13.6394715857

26.0616270183

24.2005699895

13.7677560406

26.2902598874

24.4186913882

13.8952608939

26.5174151798

24.6354543739

14.0220025896

26.7431242875

24.8508874949

14.1479969854

26.967417485

25.0650182897

14.2732593814

27.1903239849

25.2778733368

14.3978045482

27.4118719895

25.4894783016

14.521646752

27.6320887396

25.6998579796

14.6447997788

27.8510005597

25.909036338

14.767276957

28.0686329018

26.1170365543

14.8890911788

28.2850103848

26.3238810522

15.0102549198

28.5001568328

26.5295915364

15.1307802583

28.7140953113

26.7341890241

15.2506788924

28.9268481599

26.9376938762

15.3699621574

29.1384370253

27.1401258252

15.4886410409

29.3488828901

27.3415040026

15.6067261985

29.5582061023

27.5418469647

15.7242279668

29.766426401

27.7411727162

15.8411563779

29.9735629429

27.9394987337

15.9575211712

30.1796343252

28.1368419869

16.0733318054

30.3846586094

28.3332189595

16.1885974702

30.588653342

28.5286456684

16.3033270969

30.7916355754

28.7231376822

16.4175293683

30.9936218875

28.9167101389

16.5312127288

31.1946283996

29.1093777626

16.644385393

31.3946707943

29.3011548788

16.7570553553

31.5937643324

29.4920554304

16.8692303973

31.7919238681

29.6820929912

16.9809180964

31.9891638646

29.8712807799

17.0921258329

32.1854984086

30.0596316731

17.2028607973

32.3809412233

30.2471582177

17.3131299974

32.5755056825

30.4338726425

17.4229402645

32.769204822

30.6197868699

17.5322982595

32.9620513523

30.8049125263

17.6412104793

33.1540576697

30.9892609524

17.7496832624

33.345235867

31.1728432133

17.857722794

33.5355977439

31.3556701076

17.9653351112

33.7251548175

31.5377521765

18.0725261085

33.9139183308

31.7190997125

18.1793015419

34.1018992625

31.8997227675

18.285667034

34.2891083358

32.0796311605

18.3916280779

34.4755560259

32.2588344855

18.4971900416

34.6612525691

32.4373421186

18.6023581721

34.8462079694

32.615163225

18.7071375989

35.0304320067

32.7923067652

18.8115333382

35.2139342433

32.9687815023

18.9155502957

35.396724031

33.144596007

19.0191932708

35.5788105171

33.3197586646

19.1224669593

35.7602026514

33.4942776797

19.2253759568

35.9409091914

33.6681610824

19.3279247615

36.1209387087

33.8414167329

19.4301177772

36.3002995942

34.014052327

19.5319593163

36.4790000633

34.1860754007

19.6334536021

36.6570481616

34.3574933348

19.7346047715

36.834451769

34.5283133596

19.8354168777

37.0112186052

34.6985425589

19.9358938923

37.1873562341

34.8681878745

20.0360397077

37.3628720677

35.0372561101

20.1358581395

37.5377733711

35.2057539349

20.2353529283

37.7120672661

35.3736878876

20.3345277421

37.8857607352

35.5410643799

20.4333861779

38.0588606258

35.7078897

20.5319317641

38.2313736532

35.8741700158

20.6301679619

38.4033064047

36.0399113784

20.7280981675

38.574665343

36.2051197249

20.8257257135

38.7454568093

36.3698008816

20.9230538707

38.9156870263

36.5339605668

21.0200858497

39.0853621018

36.6976043938

21.1168248024

39.2544880315

36.8607378733

21.2132738237

39.4230707017

37.0233664164

21.3094359527

39.5911158921

37.1854953367

21.4053141743

39.7586292789

37.3471298532

21.5009114206

39.9256164369

37.5082750924

21.5962305718

40.0920828423

37.6689360905

21.6912744581

40.2580338752

37.8291177961

21.7860458606

40.4234748218

37.9888250718

21.8805475123

40.5884108767

38.1480626967

21.9747820996

40.7528471453

38.3068353681

22.0687522635

40.9167886457

38.4651477038

22.1624606002

41.0802403111

38.6230042436

22.2559096627

41.2432069916

38.7804094514

22.3491019614

41.405693456

38.9373677172

22.4420399653

41.5677043942

39.0938833582

22.5347261031

41.7292444186

39.2499606211

22.6271627636

41.8903180661

39.4056036834

22.7193522974

42.0509297998

39.560816655

22.8112970171

42.2110840104

39.7156035798

22.9029991985

42.3707850185

39.8699684374

22.9944610812

42.5300370756

40.023915144

23.0856848696

42.6888443657

40.1774475543

23.1766727338

42.8472110071

40.3305694629

23.2674268099

43.0051410537

40.4832846049

23.3579492011

43.1626384963

40.6355966583

23.4482419786

43.3197072639

40.7875092442

23.5383071816

43.4763512257

40.9390259288

23.6281468186

43.6325741913

41.0901502241

23.7177628681

43.7883799131

41.2408855892

23.8071572786

43.9437720865

41.3912354316

23.8963319699

44.0987543521

41.541203108

23.9852888333

44.2533302959

41.6907919254

24.0740297325

44.4075034511

41.8400051425

24.1625565038

44.561277299

41.98884597

24.250870957

44.7146552699

42.1373175724

24.3389748758

44.8676407443

42.2854230684

24.4268700182

45.0202370542

42.4331655318

24.5145581174

45.1724474834

42.5805479929

24.6020408818

45.3242752691

42.7275734388

24.6893199959

45.4757236025

42.8742448145

24.7763971206

45.6267956299

43.0205650241

24.8632738936

45.7774944534

43.1665369307

24.9499519301

45.9278231318

43.3121633583

25.036432823

46.0777846818

43.4574470915

25.1227181432

46.2273820782

43.6023908773

25.2088094407

46.3766182552

43.7469974249

25.2947082442

46.5254961072

43.8912694069

25.3804160619

46.674018489

44.0352094602

25.4659343818



Sheet1

		Total MW		Existing		Option #1		Option #4

		0.0		$0.0		$0.0		$0.0

		0.1		$0.6		$0.5		$0.3

		0.2		$1.0		$0.8		$0.4

		0.3		$1.2		$1.0		$0.5

		0.4		$1.4		$1.2		$0.6

		0.5		$1.6		$1.4		$0.7

		0.6		$1.8		$1.5		$0.8

		0.7		$2.0		$1.7		$0.9

		0.8		$2.1		$1.8		$1.0

		0.9		$2.3		$2.0		$1.0

		1.0		$2.4		$2.1		$1.1

		1.1		$2.5		$2.2		$1.2

		1.2		$2.7		$2.3		$1.2

		1.3		$2.8		$2.4		$1.3

		1.4		$2.9		$2.5		$1.4

		1.5		$3.0		$2.6		$1.4

		1.6		$3.1		$2.7		$1.5

		1.7		$3.2		$2.8		$1.5

		1.8		$3.3		$2.9		$1.6

		1.9		$3.5		$3.0		$1.6

		2.0		$3.6		$3.1		$1.7

		2.1		$3.7		$3.2		$1.7

		2.2		$3.8		$3.3		$1.8

		2.3		$3.9		$3.4		$1.8

		2.4		$3.9		$3.5		$1.9

		2.5		$4.0		$3.6		$1.9

		2.6		$4.1		$3.6		$2.0

		2.7		$4.2		$3.7		$2.0

		2.8		$4.3		$3.8		$2.1

		2.9		$4.4		$3.9		$2.1

		3.0		$4.5		$4.0		$2.1

		3.1		$4.6		$4.0		$2.2

		3.2		$4.7		$4.1		$2.2

		3.3		$4.7		$4.2		$2.3

		3.4		$4.8		$4.3		$2.3

		3.5		$4.9		$4.3		$2.4

		3.6		$5.0		$4.4		$2.4

		3.7		$5.1		$4.5		$2.4

		3.8		$5.1		$4.6		$2.5

		3.9		$5.2		$4.6		$2.5

		4.0		$5.3		$4.7		$2.6

		4.1		$5.4		$4.8		$2.6

		4.2		$5.4		$4.8		$2.6

		4.3		$5.5		$4.9		$2.7

		4.4		$5.6		$5.0		$2.7

		4.5		$5.7		$5.0		$2.7

		4.6		$5.7		$5.1		$2.8

		4.7		$5.8		$5.2		$2.8

		4.8		$5.9		$5.2		$2.9

		4.9		$5.9		$5.3		$2.9

		5.0		$6.0		$5.4		$2.9

		6.0		$6.7		$6.0		$3.3

		7.0		$7.3		$6.5		$3.6

		8.0		$7.9		$7.1		$3.9

		9.0		$8.4		$7.6		$4.2

		10.0		$8.9		$8.1		$4.4

		11.0		$9.4		$8.5		$4.7

		12.0		$9.9		$9.0		$5.0

		13.0		$10.4		$9.4		$5.2

		14.0		$10.8		$9.8		$5.4

		15.0		$11.3		$10.2		$5.7

		16.0		$11.7		$10.6		$5.9

		17.0		$12.1		$11.0		$6.1

		18.0		$12.5		$11.4		$6.3

		19.0		$12.9		$11.7		$6.6

		20.0		$13.3		$12.1		$6.8

		21.0		$13.7		$12.5		$7.0

		22.0		$14.0		$12.8		$7.2

		23.0		$14.4		$13.1		$7.4

		24.0		$14.7		$13.5		$7.5

		25.0		$15.1		$13.8		$7.7

		26.0		$15.4		$14.1		$7.9

		27.0		$15.8		$14.4		$8.1

		28.0		$16.1		$14.8		$8.3

		29.0		$16.4		$15.1		$8.5

		30.0		$16.7		$15.4		$8.6

		31.0		$17.1		$15.7		$8.8

		32.0		$17.4		$16.0		$9.0

		33.0		$17.7		$16.2		$9.1

		34.0		$18.0		$16.5		$9.3

		35.0		$18.3		$16.8		$9.5

		36.0		$18.6		$17.1		$9.6

		37.0		$18.9		$17.4		$9.8

		38.0		$19.2		$17.7		$10.0

		39.0		$19.5		$17.9		$10.1

		40.0		$19.7		$18.2		$10.3

		41.0		$20.0		$18.5		$10.4

		42.0		$20.3		$18.7		$10.6

		43.0		$20.6		$19.0		$10.7

		44.0		$20.8		$19.2		$10.9

		45.0		$21.1		$19.5		$11.0

		46.0		$21.4		$19.8		$11.2

		47.0		$21.6		$20.0		$11.3

		48.0		$21.9		$20.3		$11.5

		49.0		$22.2		$20.5		$11.6

		50.0		$22.4		$20.7		$11.8

		51.0		$22.7		$21.0		$11.9

		52.0		$22.9		$21.2		$12.0

		53.0		$23.2		$21.5		$12.2

		54.0		$23.4		$21.7		$12.3

		55.0		$23.7		$21.9		$12.4

		56.0		$23.9		$22.2		$12.6

		57.0		$24.2		$22.4		$12.7

		58.0		$24.4		$22.6		$12.9

		59.0		$24.7		$22.9		$13.0

		60.0		$24.9		$23.1		$13.1

		61.0		$25.1		$23.3		$13.2

		62.0		$25.4		$23.5		$13.4

		63.0		$25.6		$23.8		$13.5

		64.0		$25.8		$24.0		$13.6

		65.0		$26.1		$24.2		$13.8

		66.0		$26.3		$24.4		$13.9

		67.0		$26.5		$24.6		$14.0

		68.0		$26.7		$24.9		$14.1

		69.0		$27.0		$25.1		$14.3

		70.0		$27.2		$25.3		$14.4

		71.0		$27.4		$25.5		$14.5

		72.0		$27.6		$25.7		$14.6

		73.0		$27.9		$25.9		$14.8

		74.0		$28.1		$26.1		$14.9

		75.0		$28.3		$26.3		$15.0

		76.0		$28.5		$26.5		$15.1

		77.0		$28.7		$26.7		$15.3

		78.0		$28.9		$26.9		$15.4

		79.0		$29.1		$27.1		$15.5

		80.0		$29.3		$27.3		$15.6

		81.0		$29.6		$27.5		$15.7

		82.0		$29.8		$27.7		$15.8

		83.0		$30.0		$27.9		$16.0

		84.0		$30.2		$28.1		$16.1

		85.0		$30.4		$28.3		$16.2

		86.0		$30.6		$28.5		$16.3

		87.0		$30.8		$28.7		$16.4

		88.0		$31.0		$28.9		$16.5

		89.0		$31.2		$29.1		$16.6

		90.0		$31.4		$29.3		$16.8

		91.0		$31.6		$29.5		$16.9

		92.0		$31.8		$29.7		$17.0

		93.0		$32.0		$29.9		$17.1

		94.0		$32.2		$30.1		$17.2

		95.0		$32.4		$30.2		$17.3

		96.0		$32.6		$30.4		$17.4

		97.0		$32.8		$30.6		$17.5

		98.0		$33.0		$30.8		$17.6

		99.0		$33.2		$31.0		$17.7

		100.0		$33.3		$31.2		$17.9

		101.0		$33.5		$31.4		$18.0

		102.0		$33.7		$31.5		$18.1

		103.0		$33.9		$31.7		$18.2

		104.0		$34.1		$31.9		$18.3

		105.0		$34.3		$32.1		$18.4

		106.0		$34.5		$32.3		$18.5

		107.0		$34.7		$32.4		$18.6

		108.0		$34.8		$32.6		$18.7

		109.0		$35.0		$32.8		$18.8

		110.0		$35.2		$33.0		$18.9

		111.0		$35.4		$33.1		$19.0

		112.0		$35.6		$33.3		$19.1

		113.0		$35.8		$33.5		$19.2

		114.0		$35.9		$33.7		$19.3

		115.0		$36.1		$33.8		$19.4

		116.0		$36.3		$34.0		$19.5

		117.0		$36.5		$34.2		$19.6

		118.0		$36.7		$34.4		$19.7

		119.0		$36.8		$34.5		$19.8

		120.0		$37.0		$34.7		$19.9

		121.0		$37.2		$34.9		$20.0

		122.0		$37.4		$35.0		$20.1

		123.0		$37.5		$35.2		$20.2

		124.0		$37.7		$35.4		$20.3

		125.0		$37.9		$35.5		$20.4

		126.0		$38.1		$35.7		$20.5

		127.0		$38.2		$35.9		$20.6

		128.0		$38.4		$36.0		$20.7

		129.0		$38.6		$36.2		$20.8

		130.0		$38.7		$36.4		$20.9

		131.0		$38.9		$36.5		$21.0

		132.0		$39.1		$36.7		$21.1

		133.0		$39.3		$36.9		$21.2

		134.0		$39.4		$37.0		$21.3

		135.0		$39.6		$37.2		$21.4

		136.0		$39.8		$37.3		$21.5

		137.0		$39.9		$37.5		$21.6

		138.0		$40.1		$37.7		$21.7

		139.0		$40.3		$37.8		$21.8

		140.0		$40.4		$38.0		$21.9

		141.0		$40.6		$38.1		$22.0

		142.0		$40.8		$38.3		$22.1

		143.0		$40.9		$38.5		$22.2

		144.0		$41.1		$38.6		$22.3

		145.0		$41.2		$38.8		$22.3

		146.0		$41.4		$38.9		$22.4

		147.0		$41.6		$39.1		$22.5

		148.0		$41.7		$39.2		$22.6

		149.0		$41.9		$39.4		$22.7

		150.0		$42.1		$39.6		$22.8

		151.0		$42.2		$39.7		$22.9

		152.0		$42.4		$39.9		$23.0

		153.0		$42.5		$40.0		$23.1

		154.0		$42.7		$40.2		$23.2

		155.0		$42.8		$40.3		$23.3

		156.0		$43.0		$40.5		$23.4

		157.0		$43.2		$40.6		$23.4

		158.0		$43.3		$40.8		$23.5

		159.0		$43.5		$40.9		$23.6

		160.0		$43.6		$41.1		$23.7

		161.0		$43.8		$41.2		$23.8

		162.0		$43.9		$41.4		$23.9

		163.0		$44.1		$41.5		$24.0

		164.0		$44.3		$41.7		$24.1

		165.0		$44.4		$41.8		$24.2

		166.0		$44.6		$42.0		$24.3

		167.0		$44.7		$42.1		$24.3

		168.0		$44.9		$42.3		$24.4

		169.0		$45.0		$42.4		$24.5

		170.0		$45.2		$42.6		$24.6

		171.0		$45.3		$42.7		$24.7

		172.0		$45.5		$42.9		$24.8

		173.0		$45.6		$43.0		$24.9

		174.0		$45.8		$43.2		$24.9

		175.0		$45.9		$43.3		$25.0

		176.0		$46.1		$43.5		$25.1

		177.0		$46.2		$43.6		$25.2

		178.0		$46.4		$43.7		$25.3

		179.0		$46.5		$43.9		$25.4

		180.0		$46.7		$44.0		$25.5

				To resize chart data range, drag lower right corner of range.
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		9.0		$7.6		$4.2

		10.0		$8.1		$4.4

		11.0		$8.5		$4.7

		12.0		$9.0		$5.0

		13.0		$9.4		$5.2

		14.0		$9.8		$5.4

		15.0		$10.2		$5.7

		16.0		$10.6		$5.9

		17.0		$11.0		$6.1

		18.0		$11.4		$6.3

		19.0		$11.7		$6.6

		20.0		$12.1		$6.8

		21.0		$12.5		$7.0

		22.0		$12.8		$7.2

		23.0		$13.1		$7.4

		24.0		$13.5		$7.5

		25.0		$13.8		$7.7

		26.0		$14.1		$7.9

		27.0		$14.4		$8.1

		28.0		$14.8		$8.3

		29.0		$15.1		$8.5

		30.0		$15.4		$8.6

		31.0		$15.7		$8.8

		32.0		$16.0		$9.0

		33.0		$16.2		$9.1

		34.0		$16.5		$9.3

		35.0		$16.8		$9.5

		36.0		$17.1		$9.6

		37.0		$17.4		$9.8

		38.0		$17.7		$10.0

		39.0		$17.9		$10.1

		40.0		$18.2		$10.3

		41.0		$18.5		$10.4

		42.0		$18.7		$10.6

		43.0		$19.0		$10.7

		44.0		$19.2		$10.9

		45.0		$19.5		$11.0

		46.0		$19.8		$11.2

		47.0		$20.0		$11.3

		48.0		$20.3		$11.5

		49.0		$20.5		$11.6

		50.0		$20.7		$11.8

		51.0		$21.0		$11.9

		52.0		$21.2		$12.0

		53.0		$21.5		$12.2

		54.0		$21.7		$12.3

		55.0		$21.9		$12.4

		56.0		$22.2		$12.6

		57.0		$22.4		$12.7

		58.0		$22.6		$12.9

		59.0		$22.9		$13.0

		60.0		$23.1		$13.1

		61.0		$23.3		$13.2

		62.0		$23.5		$13.4

		63.0		$23.8		$13.5

		64.0		$24.0		$13.6

		65.0		$24.2		$13.8

		66.0		$24.4		$13.9

		67.0		$24.6		$14.0

		68.0		$24.9		$14.1

		69.0		$25.1		$14.3

		70.0		$25.3		$14.4

		71.0		$25.5		$14.5

		72.0		$25.7		$14.6

		73.0		$25.9		$14.8

		74.0		$26.1		$14.9

		75.0		$26.3		$15.0

		76.0		$26.5		$15.1

		77.0		$26.7		$15.3

		78.0		$26.9		$15.4

		79.0		$27.1		$15.5

		80.0		$27.3		$15.6

		81.0		$27.5		$15.7

		82.0		$27.7		$15.8

		83.0		$27.9		$16.0

		84.0		$28.1		$16.1

		85.0		$28.3		$16.2

		86.0		$28.5		$16.3

		87.0		$28.7		$16.4

		88.0		$28.9		$16.5

		89.0		$29.1		$16.6

		90.0		$29.3		$16.8

		91.0		$29.5		$16.9

		92.0		$29.7		$17.0

		93.0		$29.9		$17.1

		94.0		$30.1		$17.2

		95.0		$30.2		$17.3

		96.0		$30.4		$17.4

		97.0		$30.6		$17.5

		98.0		$30.8		$17.6

		99.0		$31.0		$17.7

		100.0		$31.2		$17.9

		101.0		$31.4		$18.0

		102.0		$31.5		$18.1

		103.0		$31.7		$18.2

		104.0		$31.9		$18.3

		105.0		$32.1		$18.4

		106.0		$32.3		$18.5

		107.0		$32.4		$18.6

		108.0		$32.6		$18.7

		109.0		$32.8		$18.8

		110.0		$33.0		$18.9

		111.0		$33.1		$19.0

		112.0		$33.3		$19.1

		113.0		$33.5		$19.2

		114.0		$33.7		$19.3

		115.0		$33.8		$19.4

		116.0		$34.0		$19.5

		117.0		$34.2		$19.6

		118.0		$34.4		$19.7

		119.0		$34.5		$19.8

		120.0		$34.7		$19.9

		121.0		$34.9		$20.0

		122.0		$35.0		$20.1

		123.0		$35.2		$20.2

		124.0		$35.4		$20.3

		125.0		$35.5		$20.4

		126.0		$35.7		$20.5

		127.0		$35.9		$20.6

		128.0		$36.0		$20.7

		129.0		$36.2		$20.8

		130.0		$36.4		$20.9

		131.0		$36.5		$21.0

		132.0		$36.7		$21.1

		133.0		$36.9		$21.2

		134.0		$37.0		$21.3

		135.0		$37.2		$21.4

		136.0		$37.3		$21.5

		137.0		$37.5		$21.6

		138.0		$37.7		$21.7

		139.0		$37.8		$21.8

		140.0		$38.0		$21.9

		141.0		$38.1		$22.0

		142.0		$38.3		$22.1

		143.0		$38.5		$22.2

		144.0		$38.6		$22.3

		145.0		$38.8		$22.3

		146.0		$38.9		$22.4

		147.0		$39.1		$22.5

		148.0		$39.2		$22.6

		149.0		$39.4		$22.7

		150.0		$39.6		$22.8

		151.0		$39.7		$22.9

		152.0		$39.9		$23.0

		153.0		$40.0		$23.1

		154.0		$40.2		$23.2

		155.0		$40.3		$23.3

		156.0		$40.5		$23.4

		157.0		$40.6		$23.4

		158.0		$40.8		$23.5

		159.0		$40.9		$23.6

		160.0		$41.1		$23.7

		161.0		$41.2		$23.8

		162.0		$41.4		$23.9

		163.0		$41.5		$24.0

		164.0		$41.7		$24.1

		165.0		$41.8		$24.2

		166.0		$42.0		$24.3

		167.0		$42.1		$24.3

		168.0		$42.3		$24.4

		169.0		$42.4		$24.5

		170.0		$42.6		$24.6

		171.0		$42.7		$24.7

		172.0		$42.9		$24.8

		173.0		$43.0		$24.9

		174.0		$43.2		$24.9

		175.0		$43.3		$25.0

		176.0		$43.5		$25.1

		177.0		$43.6		$25.2

		178.0		$43.7		$25.3

		179.0		$43.9		$25.4

		180.0		$44.0		$25.5






Translated Installed Capacity to Contract

Capacity — X axis

 In order to continue to bill based on contract capacity, the
cost curve x-axis for installed capacity must be “translated” to

contract capacity

 In other words, create the exact same shape and dimensions
as previous graph Option #4 which can be graphed against
Option #1 without altering the secondary vertical axis

Public
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Comparison of Options to Existing

(2014 ISO Tariff) Cost Function Curve
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		31.0		$17.1		$15.7		$8.8		$16.0

		32.0		$17.4		$16.0		$9.0		$16.3

		33.0		$17.7		$16.2		$9.1		$16.5

		34.0		$18.0		$16.5		$9.3		$16.8

		35.0		$18.3		$16.8		$9.5		$17.1

		36.0		$18.6		$17.1		$9.6		$17.3

		37.0		$18.9		$17.4		$9.8		$17.6

		38.0		$19.2		$17.7		$10.0		$17.8

		39.0		$19.5		$17.9		$10.1		$18.1

		40.0		$19.7		$18.2		$10.3		$18.3

		41.0		$20.0		$18.5		$10.4		$18.5

		42.0		$20.3		$18.7		$10.6		$18.8

		43.0		$20.6		$19.0		$10.7		$19.0

		44.0		$20.8		$19.2		$10.9		$19.2

		45.0		$21.1		$19.5		$11.0		$19.5

		46.0		$21.4		$19.8		$11.2		$19.7

		47.0		$21.6		$20.0		$11.3		$19.9

		48.0		$21.9		$20.3		$11.5		$20.2

		49.0		$22.2		$20.5		$11.6		$20.4

		50.0		$22.4		$20.7		$11.8		$20.6

		51.0		$22.7		$21.0		$11.9		$20.8

		52.0		$22.9		$21.2		$12.0		$21.0

		53.0		$23.2		$21.5		$12.2		$21.2

		54.0		$23.4		$21.7		$12.3		$21.4

		55.0		$23.7		$21.9		$12.4		$21.7

		56.0		$23.9		$22.2		$12.6		$21.9

		57.0		$24.2		$22.4		$12.7		$22.1

		58.0		$24.4		$22.6		$12.9		$22.3

		59.0		$24.7		$22.9		$13.0		$22.5

		60.0		$24.9		$23.1		$13.1		$22.7

		61.0		$25.1		$23.3		$13.2		$22.9

		62.0		$25.4		$23.5		$13.4		$23.1

		63.0		$25.6		$23.8		$13.5		$23.3

		64.0		$25.8		$24.0		$13.6		$23.5

		65.0		$26.1		$24.2		$13.8		$23.7

		66.0		$26.3		$24.4		$13.9		$23.8

		67.0		$26.5		$24.6		$14.0		$24.0

		68.0		$26.7		$24.9		$14.1		$24.2

		69.0		$27.0		$25.1		$14.3		$24.4

		70.0		$27.2		$25.3		$14.4		$24.6

		71.0		$27.4		$25.5		$14.5		$24.8

		72.0		$27.6		$25.7		$14.6		$25.0

		73.0		$27.9		$25.9		$14.8		$25.1

		74.0		$28.1		$26.1		$14.9		$25.3

		75.0		$28.3		$26.3		$15.0		$25.5

		76.0		$28.5		$26.5		$15.1		$25.7

		77.0		$28.7		$26.7		$15.3		$25.9

		78.0		$28.9		$26.9		$15.4		$26.0

		79.0		$29.1		$27.1		$15.5		$26.2

		80.0		$29.3		$27.3		$15.6		$26.4

		81.0		$29.6		$27.5		$15.7		$26.6

		82.0		$29.8		$27.7		$15.8		$26.7

		83.0		$30.0		$27.9		$16.0		$26.9

		84.0		$30.2		$28.1		$16.1		$27.1

		85.0		$30.4		$28.3		$16.2		$27.3

		86.0		$30.6		$28.5		$16.3		$27.4

		87.0		$30.8		$28.7		$16.4		$27.6

		88.0		$31.0		$28.9		$16.5		$27.8

		89.0		$31.2		$29.1		$16.6		$27.9

		90.0		$31.4		$29.3		$16.8		$28.1

		91.0		$31.6		$29.5		$16.9		$28.2

		92.0		$31.8		$29.7		$17.0		$28.4

		93.0		$32.0		$29.9		$17.1		$28.6

		94.0		$32.2		$30.1		$17.2		$28.7

		95.0		$32.4		$30.2		$17.3		$28.9

		96.0		$32.6		$30.4		$17.4		$29.1

		97.0		$32.8		$30.6		$17.5		$29.2

		98.0		$33.0		$30.8		$17.6		$29.4

		99.0		$33.2		$31.0		$17.7		$29.5

		100.0		$33.3		$31.2		$17.9		$29.7

		101.0		$33.5		$31.4		$18.0		$29.8

		102.0		$33.7		$31.5		$18.1		$30.0

		103.0		$33.9		$31.7		$18.2		$30.2

		104.0		$34.1		$31.9		$18.3		$30.3

		105.0		$34.3		$32.1		$18.4		$30.5

		106.0		$34.5		$32.3		$18.5		$30.6

		107.0		$34.7		$32.4		$18.6		$30.8

		108.0		$34.8		$32.6		$18.7		$30.9

		109.0		$35.0		$32.8		$18.8		$31.1

		110.0		$35.2		$33.0		$18.9		$31.2

		111.0		$35.4		$33.1		$19.0		$31.4

		112.0		$35.6		$33.3		$19.1		$31.5

		113.0		$35.8		$33.5		$19.2		$31.7

		114.0		$35.9		$33.7		$19.3		$31.8

		115.0		$36.1		$33.8		$19.4		$32.0

		116.0		$36.3		$34.0		$19.5		$32.1

		117.0		$36.5		$34.2		$19.6		$32.3

		118.0		$36.7		$34.4		$19.7		$32.4

		119.0		$36.8		$34.5		$19.8		$32.5

		120.0		$37.0		$34.7		$19.9		$32.7

		121.0		$37.2		$34.9		$20.0		$32.8

		122.0		$37.4		$35.0		$20.1		$33.0

		123.0		$37.5		$35.2		$20.2		$33.1

		124.0		$37.7		$35.4		$20.3		$33.3

		125.0		$37.9		$35.5		$20.4		$33.4

		126.0		$38.1		$35.7		$20.5		$33.5

		127.0		$38.2		$35.9		$20.6		$33.7

		128.0		$38.4		$36.0		$20.7		$33.8

		129.0		$38.6		$36.2		$20.8		$34.0

		130.0		$38.7		$36.4		$20.9		$34.1

		131.0		$38.9		$36.5		$21.0		$34.2

		132.0		$39.1		$36.7		$21.1		$34.4

		133.0		$39.3		$36.9		$21.2		$34.5

		134.0		$39.4		$37.0		$21.3		$34.7

		135.0		$39.6		$37.2		$21.4		$34.8

		136.0		$39.8		$37.3		$21.5		$34.9

		137.0		$39.9		$37.5		$21.6		$35.1

		138.0		$40.1		$37.7		$21.7		$35.2

		139.0		$40.3		$37.8		$21.8		$35.3

		140.0		$40.4		$38.0		$21.9		$35.5

		141.0		$40.6		$38.1		$22.0		$35.6

		142.0		$40.8		$38.3		$22.1		$35.7

		143.0		$40.9		$38.5		$22.2		$35.9

		144.0		$41.1		$38.6		$22.3		$36.0

		145.0		$41.2		$38.8		$22.3		$36.1

		146.0		$41.4		$38.9		$22.4		$36.3

		147.0		$41.6		$39.1		$22.5		$36.4

		148.0		$41.7		$39.2		$22.6		$36.5

		149.0		$41.9		$39.4		$22.7		$36.7

		150.0		$42.1		$39.6		$22.8		$36.8

		151.0		$42.2		$39.7		$22.9		$36.9

		152.0		$42.4		$39.9		$23.0		$37.0

		153.0		$42.5		$40.0		$23.1		$37.2

		154.0		$42.7		$40.2		$23.2		$37.3

		155.0		$42.8		$40.3		$23.3		$37.4

		156.0		$43.0		$40.5		$23.4		$37.6

		157.0		$43.2		$40.6		$23.4		$37.7

		158.0		$43.3		$40.8		$23.5		$37.8

		159.0		$43.5		$40.9		$23.6		$37.9

		160.0		$43.6		$41.1		$23.7		$38.1

		161.0		$43.8		$41.2		$23.8		$38.2

		162.0		$43.9		$41.4		$23.9		$38.3

		163.0		$44.1		$41.5		$24.0		$38.4

		164.0		$44.3		$41.7		$24.1		$38.6

		165.0		$44.4		$41.8		$24.2		$38.7

		166.0		$44.6		$42.0		$24.3		$38.8

		167.0		$44.7		$42.1		$24.3		$38.9

		168.0		$44.9		$42.3		$24.4		$39.0

		169.0		$45.0		$42.4		$24.5		$39.2

		170.0		$45.2		$42.6		$24.6		$39.3

		171.0		$45.3		$42.7		$24.7		$39.4

		172.0		$45.5		$42.9		$24.8		$39.5

		173.0		$45.6		$43.0		$24.9		$39.7

		174.0		$45.8		$43.2		$24.9		$39.8

		175.0		$45.9		$43.3		$25.0		$39.9

		176.0		$46.1		$43.5		$25.1		$40.0

		177.0		$46.2		$43.6		$25.2		$40.1

		178.0		$46.4		$43.7		$25.3		$40.3

		179.0		$46.5		$43.9		$25.4		$40.4

		180.0		$46.7		$44.0		$25.5		$40.5

				To resize chart data range, drag lower right corner of range.






Criteria Summary

Criteria Option #1 Option #4

Variability of relationship between installed
capacity and contract capacity

Number of assumptions and
reasonableness of assumptions

Fairness of treatment of customers with
charges based on two different approaches
(intergenerational equity)

Reflect actual cost drivers of projects

Increasing shade is more positive
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Impact on POD Rates

POD Charge 2017 ISO Tariff Option #1 — est.* | Option #4 — est.*

Customer X SF $8,789/month $8,353/month $10,986/month
<=7.5 MW $3,559/MW $3,616/MW $3,687/MW
>7.51t0 <=17 MW $2,229/MW $2,306/MW $2,196/MW
>17 to <=40 MW $1,555/MW $1,633/MW $1,476/MW
>40 MW $1,007/MW $1,070/MW $914/MW

* Estimated using proposed transmission cost study results for 2018 and 2017 wires costs and
2017 billing determinants

Public 45



POD Cost Function

Next Steps

* Proceed with rates calculations based on Option #1

e Continue to work on translation of Installed Capacity cost
curve to a Contract Capacity cost curve to provide analysis to
Commission in application in order to thoroughly explore the

matter
« Application will include analysis of all 4 options:

— Option #1 — Contract capacity for both greenfield and upgrade projects,
including 0 MW upgrade projects

— Option #2 — Contract capacity for both greenfield and upgrade projects,
excluding MW upgrade projects

— Option #3 — Contract capacity for greenfield and installed capacity for
upgrade projects

— Option #4 — Installed capacity for both greenfield and installed capacity
for upgrade projects
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Transmission Cost Causation Study Follow-up

Raj Sharma




Preliminary 2018-2020 Functionalization

Year/Function __Bulk __|_Regional | _POD__

2016 59.2% 21.6% 19.2%
2018 53.4% 26.3% 20.3%
2019 55.0% 25.1% 19.9%

2020 53.7% 26.2% 20.1%
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Regional System Additions in 2020

 Downtown Calgary (P1456) — about $145 million
e Grande Prairie (P1784, P1785) — about $75 million

» Central East (PENV, P1781) — about $280 million potentially
moving to post 2020
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Classification by Minimum System Approach

 Demand related cost as ratio of minimum system cost and
optimal system cost

e 138kV: minimum system is 1x266 ACSR and optimal system
IS 1x477 ACSR

e 240kV: minimum system is 2x795 ACSR and optimal system
IS 2x1033 ACSR

e 500kV: minimum system is 2x2156 ACSR and optimal
system is 3x1590 ACSR
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Classification Calculations

 Normalize cost to single circuit for 138kV
 Normalize cost to double circuit for 240kV
« Escalate cost to common test year*
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Regional System Classification

1x266 ACSR 1x477 ACSR

2019 $ per kM 487,202 537,349

2014-2016 87.4% 12.6%
2018-2020 93.3% 6.7%
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Bulk System Classification

2x795 ACSR 2x1033 ACSR

2019 $ per kM 1,764,083 2,306,910

2014-2016 93.1% 6.9%
2018-2020 78.2% 21.8%
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Critical Infrastructure Protections (“CIPs”)
Cost Recovery

LaRhonda Papworth




Background to CIPs Cost Recovery Issue

 Alberta reliability standard — Cyber Security — BES Cyber
System Categorization CIP-002-AB-5.1 is planned to be
come effective on October 1, 2017

e TransAlta’'s Sundance Facility (units 1-6) would be the only
aggregated generating facility classified with a Medium
Impact Rating and would be then subject to additional
expenditures

 In Proceeding 3443, the Commission directed the AESO to:

“Address as part of its next general tariff application, the issue of cost
responsibility for compliance with the CIP Alberta reliability standards.
The AESO’s application must either state that the AESO is including
any such costs in its proposed tariff as recoverable under the AESO’s
tariff pursuant to section 30(2)(iv) of the Electric Utilities Act, or that the
AESO does not propose that some or all of such costs are recoverable
through its proposed tariff.”
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AESO’s Proposed Position in Upcoming

Application

* Not recoverable under tariff; generators should be individually
responsible for the costs of complying with Alberta Reliability
Standards, including CIPs

— Based on AESO'’s internal FEOC assessment (costs that are
directly assigned to the market participant are more efficient than

If they are socialized)

— Consistent with the treatment of other Alberta reliability standards
that provide a benefit to the AIES and all market participants

 AESO'’s rationale included in application, may include
evaluation of tariff, cost causation and FEOC principles
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Application Process, Timeline and Next Steps

LaRhonda Papworth




Commission Letter from March 29, 2017

 “In order to present a manageable set of issues, the
Commission considers it may be helpful to parties if certain
scope issues are communicated to market participants in
advance of the submission of the ISQO'’s tariff application. The
scope issues include consideration of issues that arose out of
Proceeding 20922 and also incorporate issues that were
raised in subsequent proceedings, since Proceeding 20922
was initiated. However, parties are not limited or constrained
In any way from submitting evidence on the issues identified
below or on any other issues of significance to the operation
and construction of the I1SO tariff.”
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Other issues raised by stakeholders

To be Investigated after 2018 ISO Tariff Application
« Capacity market cost recovery

e Coincident metered demand as billing determinant for bulk
recovery charges

e EXxport rates

Will be addressed in application but with no proposed
changes in rates or terms and conditions in 2018 ISO
Tariff Application

* Energy storage tariff
e |solated generation connections
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March 1, 2017 Session —

Stakeholder Comments Review

 Rider A1 — Dow - General agreement to approach the AESO
IS proposing to include in application

— Revise Rider Al in ISO Tariff to add clarity regarding the life of
the duplication avoidance tariff (DAT) and include a high-level
assessment of the continued applicability of the DAT

— Extend forecast benefit to reflect life of the assets so that O&M
and losses payments (only) continue in an extended payment
table

« Application preview session will be an opportunity for the
AESO to share the complete scope of changes proposed to
the 1SO tariff

— Due to the amount time required for legal and language review,
the exact provisions will only be provided in the application to the
Commission, not in the application preview
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Checklist for 2018 1SO tariff application

Rider C / DAR / Tariff updates 100% complete
POD cost function work 100% complete
Transmission cost causation study 100% complete

Terms and conditions including Sections 4, 5,8 80% complete

and 9
Clarify tariff for energy storage 100% complete
Updates to Proformas 100% complete

Clarify Rider A-1 — Dow duplication avoidance  100% complete
tariff

Address direction from Commission regarding  100% complete
cost recovery from Critical Infrastructure
Protection (CIP) work

Long-term transmission rate projection model 75% complete

Public 61



Tariff tentative timeline

Application Preview Session June 2017
Application writing Q2 2017
Application filing Q2 2017

2016 DAR Filing Q3 2017

2018 tariff update application Q3 2017
Regulatory review process for 2018 tariff Q4 2017 — Q1 2018
application

Compliance filing Q2 2018
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Next steps

 The AESO will invite participants to respond to this
presentation through a comment matrix in the next few
weeks. To allow transparency, the AESO will post all
comments on AESO’s website following the receipt of
participants’ input
* For more information:
LaRhonda Papworth — Manager, Tariff Design

403-539-2555
larhonda.papworth@aeso.ca

e All consultation documents can be found on AESO website at

www.aeso.ca by following the path:
Rules, Standards and Tariff » Stakeholder engagement

» 2018 ISO tariff application
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Further Discussion? Questions?
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