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Housekeeping

* This meeting is being recorded
* Recording and slides posted on workgroup website in about a week

All audience members will be muted

Please type questions into the chat box
o To access chat box:

Show conversation

Meeting chat X

Type a new message

Ewé’()[]" >

« Staff will ask chat box questions during Q&A

4


https://www.michigan.gov/mpsc/0,9535,7-395-93307_93312_93593_95590_95594_95685-508655--,00.html

Housekeeping, cont.

* During the meeting, if clarification of your question is needed, we
will ask you to unmute.
o To unmute:

e Phone: Press *6
« Teams: Click mic button

o Please mute yourself again after your clarification.

« Chat box may note when audience members enter/exit
o These notices are automatic

 If Teams via web browser is not working, try a different web browser.
o All work except Safari
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Benefit Cost Analysis Recap

e June 27, 2019—~== Nov. 19, 2019, the Electric Distribution Planning
Workgroup met five times

* Part one of the August 14 session - explored Benefit Cost Analysis for

distribution investments (Tim Woolf/Synapse Energy Economics, Paul Alvarez & Dennis Stephens/ABATE, Ryan
Katofsky/AEE)

« September 18 session — explored resiliency and how it is valued (oe EtorLBnL)
« April 1, 2020, staff submitted a report to the U-20147 docket with

summaries of the stakeholder process and recommendations, including
BCA recommendations

* August 20, 2020, the Commission released an order addressing
distribution planning going forward

 The Commission recognized the importance of BCA and suggested the
conversation be continued after utility distribution plans were filed in 2021

; 7
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https://www.michigan.gov/mpsc/0,9535,7-395-93307_93312_93593_95590_95596_95599-508710--,00.html
https://www.michigan.gov/documents/mpsc/Aug_14_Presentations_663481_7.pdf
https://www.michigan.gov/documents/mpsc/Full_Slide_Deck-FINAL_v3-09182019_666600_7.pdf
https://www.michigan.gov/documents/mpsc_old/Distribution_Planning_Report_Final_685525_7.pdf
https://mi-psc.force.com/sfc/servlet.shepherd/version/download/068t000000DcfWRAAZ

Benefit Cost Analysis Recap

This all lead to today’s further discussion:
* Overviews of BCA activity elsewhere in other states
« BCA methodologies

 The National Standards Practice Manual and associated
cost tests

* The Interruption Cost Estimate (ICE) Calculator update
(estimating interruption costs and/or the benefits
associated with reliability improvements)

> 8
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Outline

« BCA vs. Least-Cost Planning

* Proceedings where BCA is sometimes used:

» Ratepayer-funded DER program plans and
evaluations

> Rate cases/rate design
> Grid modernization investments
» Long-range planning

Regulatory Assistance Project (RAP)®
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BCA Basics

« Estimate lifetime costs of a potential action in
present dollars

« Estimate lifetime benefits in present dollars
- Avoided cost = benefit

* |f benefits exceed costs, the contemplated action

IS “cost-effective” .

AN

Regulatory Assistance Project (RAP)®



Benefits and Costs Look Different from
Different Perspectives
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Traditional BCA Tests

Perspective

Key Question
Ancwarad

Will utility system
costs be reduced?

Cifiaec 8 The utility system
Test (UCT)

Total e utility system
Sl de sl plus participating
o e i customers

Wil utility system
costs plus program
participants’ costs be
reduced?

Will total costs to
society be reduced?

Societal
Cost Test
SCT

Society as a whole

ElpileleEe Customers who Will program
o e participate in a participants’ costs be
(PCT) program reduced?

Rate Impacts on rates

paid by customers

Will utility rates be
reduced?

Impact
Measure
(RIM)

Impacts Accounted For

Includes the benefits and costs
experienced by the utility system

experienced by the utility system,
plus benefits and costs to program
participants

Includes the benefits and costs
experienced by society as a whole

Includes the benefits and costs
experienced by the customers who
participate in the program

Includes the benefits and costs that
will affect utility rates, including
utility system benefits and costs
plus lost revenues

Source: National Standard Practice Manual for Benefit-Cost Analysis of Distributed Energy Resources, August 2020.

Regulatory Assistance Project (RAP)®



https://www.nationalenergyscreeningproject.org/wp-content/uploads/2020/08/NSPM-DERs_08-24-2020.pdf

Primary Test for EE BCAs

Choose test information £
Discount Rate
! Primary Assessment
(®) Primary Test

Primary Test

I Mone

B R

] scT

B State-specific test
B TRC

B TRC, PCT

B TRC, UCT

Il TRC, UCT, PCT, RIM

W ucT

Source: NESP, Database of Screening Practices, October 2021.

Regulatory Assistance Project (RAP)®


https://www.nationalenergyscreeningproject.org/state-database-dsp/database-of-state-efficiency-screening-practices/

Least-Cost Planning

- BCA techniques have not typically been used to
evaluate the cost-effectiveness of “traditional”
iInvestments in utility-owned infrastructure

 |nstead, these investments are usually evaluated
as part of a utility planning process where
computer models are used to find the utility’s
“least cost/best fit (LCBF)” solution to identified
needs

Regulatory Assistance Project (RAP)®
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EE BCA Example: Wisconsin

Table 26. CY 2020 Costs, Benefits, and Modified Total Resource Cost Test Results by Channel

Administrative Costs 51,292,223
Delivery Costs $11,563,550
?:;tesmental Measure $47796,116
Total TRC Costs $60,651,889
Electric Benefits $71,967,357
Gas Benefits 520,599,359
Emissions Benefits $22,299,686
T&D Benefits 510,443,511
Total TRC Benefits $125,309,914
TRC Benefits Minus Costs $64,658,025
TF.tC Benefit/Cost R?tio 1.89
without T&D Benefits?

TRC Benefit/Cost Ratio 2.07

with T&D Benefits?

$1,422,713
$17,745,763

$158,148,925

$177,317,401
$274,243,541
$103,887,844

$85,800,515
$44,043,325

$507,975,225
$330,657,824

2.62

2.86

$9,657
$525,541

$2,118,513

$2,653,712
$684,267
$2,463,121
$520,240
$178,562

$3,846,189
$1,192,478

1.38

1.45

$64,144
$709,320

$42,957,092

$43,730,556
$46,565,622
S0
$7,844,515
S0
$54,410,137
$10,679,580

1.24

1.24

Source: Cadmus, Focus on Energy Calendar Year 2020 Evaluation Report, May 2021

$2,788,738
$30,544,175

$251,020,645

$284,353,558
$393,460,787
$126,950,324

$116,464,956
$54,665,398

$691,541,465
$407,187,907

2.24

243

Regulatory Assistance Project (RAP)®
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https://focusonenergy.com/sites/default/files/inline-files/Evaluation_Report-2020-Volume_I.pdf

DR Example: Pennsylvania

Table 8. Summary of Demand Response Program Finances—Gross Verified

BlwWw N e

W e N o

11061

12

13

14
15

16
17
18

19

Source: Cadmus, PPL Electric Utilities Demand Response Program Annual Evaluation, January 2018.

Cost Category
EDC Incentives to Participants
EDC Incentives to Trade Allies
Participant Costs (net of incentives/rebates paid by utilities)
Incremental Measure Costs (Sum of rows 1 through 3) [

Design & Development 21

Administration, Management, and Technical Assistance 3
Marketing [41

Program Delivery [l

EDC Evaluation Costs

SWE Audit Costs

Program Overhead Costs (Sum of rows 5 through 10) [} (6]

NPV of increases in costs of natural gas (or other fuels) for
fuel switching programs

Total NPV TRC Costs (Net present value of sum of rows 4,
11, and 12) (11 71

Total NPV Lifetime Electric Energy Benefits

Total NPV Lifetime Electric Capacity Benefits

Total NPV Lifetime Operation and Maintenance (0&M)
Benefits

Total NPV Lifetime Non-Electric Benefits (Fossil Fuel, Water)
Total NPV TRC Benefits [81 (Sum of rows 14 through 17) &l [1]

TRC Benefit-Cost Ratio [9

$980
(5245)

$735
EDC CSP

539 -

$1,040
$6,188

$6,188

5.95

PYTD ($1,000) P3TD ($1,000) [¢]

$910
(5228)

$683
EDC csP

$1,613
$5,749

$5,749

3.56

Regulatory Assistance Project (RAP)®
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https://www.pplelectric.com/-/media/PPLElectric/Save-Energy-and-Money/Docs/Act129_Phase3/PPLPY9ChapterDRProgram20180115.ashx?sc_lang=en&hash=82F633BE210BC4DFA83DA2CDFEDAB1D6

EV Example: Oregon

Table 12 Blended Cost/Benefit Ratio Based on Combined Pilot Program Components (Residential EV Charging)

RIM SUMMARY - NPV ($000S)

Market Participation Revenue - - - 0%
Avoided Cost of Supply - 2724 2724 29%
Revenue Gain from Increased Sales 6,697 - 6,697 71%
Benefits 6,697 2,724 9,421 100%

Administrative Costs 2,226 1,951 4177 31%
Capital Costs to Utility 497 - 497 4%
Incentives Paid 1,590 402 1,993 15%
Increased Supply Costs 6,639 - 6,639 50%
Costs 10,953 2,353 13,306 100%

Benefit/Cost Ratio 0.61 1.16 0.71

Source: PGE, UM 1811 Transportation Electrification Compliance Filing, February 2019.

Regulatory Assistance Project (RAP)®


https://edocs.puc.state.or.us/efdocs/HAD/um1811had151943.pdf
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Sl
/ICF

Prepared for:
The U.S. Depariment of Energy

Submitted by:

ICF

Review of Recent
Cost-Benefit Studies
Related to Net Metering
and Distributed Solar

May 2018

Source: ICF, May 2018.

Regulatory Assistance Project (RAP)®
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https://www.energy.gov/sites/default/files/2020/06/f75/ICF%20NEM%20Meta%20Analysis_Formatted%20FINAL_Revised%208-27-18.pdf

Studies Reviewed by ICF

Arkansas 2017 | Sierra Club Crossborder Energy
District of Columbiz 2017 | Office of the People’s Counsel Gymapse Energy Economics
Georgia 2017 | Southern Company Southern Company
California 2016 | Califormia Public Utility Commission (CPUC) | CPUC/Energy and
Environmental Economics (E3)
Mevada 2016 | State of Nevada Public Utilities Commission | E3
Mew York 2016 | New York Public Service Commission (P5C) NY Department of Public
Service (DPS) Staff
Hawaii 2015 | Interstate Renewable Energy Council Clean Power Research
Louisiana 2015 | Lowisiana Public Service Commission Acadian Consulting Group
haine 2015 | Maine Public Utility Commission Clean Power Research
Oregon 2015 | Portland General Electric Clean Power Research
South Carolina 2015 | South Carclina Office of Regulatory Staff E3
finnesota 2014 | Minnesota Depariment of Commerce Clean Power Research
hississippil 2014 | Public Service Commission of Mississippi Symapse Energy Economics
Litah 2014 | Utah Clean Energy Clean Power Research
Vermont 2014 | Public Service Department [PSD) Staff NT P5D

Regulatory Assistance Project (RAP)®
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Study Types

NMumber
Type of Study Description of 5tudy Type States/Prepared by
| |

NEM Cost- & Evaluate costs and benefits of a NEM Arkansas (Crossborder)
Benefit Analysis program; study whether NEM is Louisiana (Acadian)
creating a cost-shift to non- Mississippi [Synapse)
participating ratepayers. Mevada (E3)
=  Sputh Carolina (E3)
®  Vermont (VT PSD)
VOS/MNEM 7 Discuss the impacts of NEM and ®  District of Columbia (Synapse)
Successor consider options for reforming or ®  Georgia (Southern Company)
realigning rates with the net impacts Hawaii (CPR)
of distributed solar in ways that go Maine [CPR)
beyond net metering. ®  Minnesota [CPR)
"  Oregon (CPR)
®  Utah (CPR)
DER Value 2 Reflect the elements of regulatory ®  California LNBA (CPUC)
Frameworks activities that lock at VO35 as partof a L]

more precise approach within a
framework that can be applied to
other DERs.

Mew York BCA (Department of
Public Service Staff)

Regulatory Assistance Project (RAP)®
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BCA Tests Used

. ] Cost Effectiveness Test

sate | Vear |Preparedby | PCT | UCT | RiM |

TRC 5CT
v v

Arkansas 2017 Crossborder " W v

District of Columbia 2017 Synapse W W
Georgia 2017 Southern Company

California 2016 CPUC v

Nevada 2016 E3 v v v v
New York 2016 NY DP5 W v W
Hawaii 2015 CPR

Louisiana 2015 Acadian

Maine 2015 CPR

Oregon 2015 CPR

South Carclina 2015 E3 v

Minnesota 2014 CPR

Mississippi 2014 Synapse v v

Utah 2014 CPR

Vermont 2014 P5SD

Regulatory Assistance Project (RAP)®
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AMI Example: Arkansas

Summary of Cost/Benefit Analysis

Nominal PV ($M,
($M) 2016)
Quantified Operational Benefits
1 | Routine Meter Reading $156 $94
2 | Meter Services $103 362
3 | Reduced Customer Receivables Write-offs 511 57
4 | Total Quantified Operational Benefits $270 $162
Quantified Other Benefits
5 | Consumption Reduction $303 %180
6 | Peak Capacity Reduction $145 %85
7 | Unaccounted For Energy Reduction $123 572
8 | Elimination of Meter Reading Equipment 36 33
9 | Total Quantified Other Benefits $577 $340
10 | Total AMI Quantified Benefits | $847 | $502
Nominal PV ($M,
AMI lifetime costs to customers® ($M) 2016)
11 | Depreciation & Amortization $209 $133
12 | Return on Rate Base $100 570
13 | AMI O&M Costs $96 $59
14 | Property Tax 511 $8
15 | Total AMI Costs $415 $270
[ 16 | Net AMI Benefit | $431 | $232

Source: Testimony in Arkansas PSC Docket 16-060-U, September 2016.

Regulatory Assistance Project (RAP)®
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http://www.apscservices.info/pdf/16/16-060-U_22_1.pdf

Smart Grid Example: California

TABLE 1
Estimated Costs and Benefits of Distribution Project Pilots
(Costs in $ millions)

Pilot Cost of Pilot Cost of Full Benefits at Full

Deployment®s Deployment®®
Line Sensors 516.7 598 - $131 $35.9
Volt/ VAR $38.4 $200 - $276 $536 - 51,070
Detect & Locate $12.9 574 - $103 $51.3 - 562.7
Totals 568.0 $372 - 5410 $611.2 -51,132.7

Source: California PUC Decision 13-03-032, 2013.

Regulatory Assistance Project (RAP)®

20



Staff Benefit vs Cost Analysis (High Benefits) - 15 Years of Benefits

Storage Example: Maryland
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Regulatory Assistance Project (RAP)®
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https://webapp.psc.state.md.us/newIntranet/Casenum/NewIndex3_VOpenFile.cfm?filepath=//Coldfusion/Casenum/9600-9699/9619/Item_25%5C9619-StaffCommentsStorageProjectProposalsPUBLIC-061920.pdf

Undergrounding Example: Texas

Impact Category Undergrounding | Status Quo Net Cost (Sbillions)
Environmental restoration $2.8 $1.0 $1.8
Health & safety $0.56 $0.31 $0.2
Lifecycle costs $52.3 $26.1 $26.3
Total net costs (Undergrounding) $28.3
Impact Category Undergrounding | Status Quo Net Benefit ($billions)
[nterruption cost $182.7 $188.4 $5.8
Avoided aesthetic costs $12.1 $10.6 S1.5
Total net benefits (Undergrounding) §7.3

Net Private Loss (Undergrounding)
Net private loss (billions of $2012) -521.0
Benefit-cost ratio 0.3

Source: Peter H. Larsen, A Method to Estimate the Costs and Benefits of Undergrounding
Electricity Transmission and Distribution Lines, October 2016.

Regulatory Assistance Project (RAP)®


https://eta-publications.lbl.gov/sites/default/files/lbnl-1006394_pre-publication.pdf

Is BCA the Right Tool?

Cost-effectiveness Methods for Typical
Grid Projects

-----------------------------

, p -
] \
Distribution : Core , Best-Fit, Most-Reasonable-Cost for core
! - . ! grid platform and grid expenditures required to
Investment | Best-Fi ( Wl e b e q
Categories Riss om;‘l g Minimum reliability | | 1 4intain or reliable operations as well as integrate
ot | standards ' distributed resources connected behind and in front of
f ey | PolicydrivenDER | ' the customer meter that may be socialized across all
| e \ integration , customers.
| ,
| | Platform R A G e
I —— - r N
V) ! . 5
' | Economic Time-varying rates ' Benefit-Cost Analysis for grid expenditures
| Efficiency L ! proposed to enable public policy and/or incremental
! “—’ Benefit-Cost Uniiy programs | system and societal benefits to be paid by all
g DER Analysis ! customers. Grid expenditures are the cost to
: Integration ( DER and NWA ) 1 implement the rate, program or NWA. Various
I I
| methods for BCA may be used.
fmm— L procurement J}
| Reliability & R T
I | Resiliency ,
| =——= T | Customer Self-supportin ts f ject
1 C DER | PP g costs for projects
B e ” [ J i that only benefit a single or self-selected number of
Self- integration : customers and do not require regulatory benefit-cost
Supporting e g 1 justification. For example, DER interconnection costs
[ lability } ', not socialized to all customers._ Also, undergrounding
,' wires at customers’ request.

Source: US DOE, Modern Distribution Grid: Strateqy and Implementation Planning Guidebook (Volume 1V), June 2020.

Regulatory Assistance Project (RAP)®


https://gridarchitecture.pnnl.gov/media/Modern-Distribution-Grid_Volume_IV_v1_0_draft.pdf

Example: Hawaiian Electric Companies
(HECO)

* Proposed a grid modernization strategy (GMS) in
2017 and proposed to use different evaluation
techniques depending on the purpose of each

iInvestment:
- LCBF for investments necessary to satisfy service
quality, safety, and state policy requirements
- BCA for investments that were not required but would
yield net benefits to customers

Regulatory Assistance Project (RAP)® 24



Hawaii PUC response

« PUC conditionally approved the GMS in 2018:

- Didn’t comment on the proposed evaluation techniques

- Directed the utility to file separate applications to
implement the GMS and provide more details about
costs and benefits in those applications

Regulatory Assistance Project (RAP)®
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HECO ADMS Proposal (2019)

« Quantified the total costs
* Included only qualitative descriptions of benefits

* Explanation:

“It is impracticable to aggregate GMS implementation benefits for use
in a traditional benefit-cost analysis. Indeed, the GMS investments in
general, and the ADMS in particular, are foundational to and enable
other programs. GMS investments have interrelated and naturally
synergistic functions that make it infeasible to determine the cost-
effectiveness of each GMS component independently.”

Regulatory Assistance Project (RAP)® 26
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BCA Methods Can Be Integrated into Utility
Planning Processes

Establish Develop Load Describe th Iden tfy Sy stem Ex pI Evalua Flnallze Implemen
Planning Forecas ts Fut Solutio t Appl ria Solutio Solutio
Assumptions Trajec t ory Address Gaps to Publi h PI

* Load and DER Deployment Forecasts
* Non-Wires Alternatives

Regulatory Assistance Project (RAP)®
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DER Supply Curve Example: Pacificorp

(multiple states)

Table 6.13 - Class 2 DSM MWh Potential by Cost Bundle

Bundle California | Idaho Oregon Utah | Washingion | Wyoming |
== 10 27.146 91,695 610,445 972,850 118.725 211.694
10- 20 8,772 37.868]  186.280] 869,625 43,968 91,745
20- 30 10,126 45728]  688.346] 588,821 79553] 131,056
30 —40 14,956 38,417 334.064 411.008 52,584 342310
40— 50 9,775 52.426] 229316] 483,287 65.569] 193275
50 - 60 4,341 36,941 77.508] 530,39 $7.588] 151,994
60— 70 17,388 15,456 5.469 455,608 61,885 64,025
70— 80 9417 25123 134301 220,392 42658 107,615
80— 90 5,154 10915]  100947] 108,222 26,837 49,829

o0 — 100 10,254 16,337 326,823 73,579 34,445 23,983

100— 110 11,845 15402] 123499 73,895 40,142 83,812

110 120 5,672 5813 84,733 81,351 25457 20,135

120 — 130 2,185 1,895 31,830 135,611 13.624 8,299

130 — 140 1180 2.936 243 96,048 12,904 7,132

140 — 150 3,650 9,583 8.074] 102483 20,565 19,236

150 - 160 5,327 13.075 5.370 171.330 1,751 12,537

160 - 170 2948 2.079 11,767 79,327 11.433 31.246

Source: Pacificorp, 2017 IRP, April 2017.

Regulatory Assistance Project (RAP)®
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https://www.pacificorp.com/content/dam/pcorp/documents/en/pacificorp/energy/integrated-resource-plan/2017-irp/2017_IRP_VolumeI_IRP_Final.pdf

Non-Wires Example: New York

Source: Avangrid, Presentation at Stakeholder Engagement Webinar for DER Sourcing / Non-Wires RFP Process, May 2019.

Regulatory Assistance Project (RAP)®

NWAs are becoming an integral part of NYSEG and RG&E’s
Planning Process

NWA
Screening

If NWA passes SC

Generalized
NWA Scoping

DER Sourcing
Strategy/Plan

DER Sourcing

Execution

If NWA selected

Construct and
Operate NWA

Need type Identify Evaluate Additional
identified that targeted years applicability of Run RFP Engineering,
NWA may of need for DER tech / Process Procurement
solve NWA programs and Permitting

¥ ¥ - 4«t_fy ¥ ¥
. Determine enti
Identl?.r | suitable & solicitation Evaluatel NWS\ S
chogcseoﬁuli;n optimal NWA approach prop%sgAs an onstruction
locations (single v.

AR AR portfolio) ' 7
Determine if Detpermme Decision t_o Testing and
other asset req’d NWA Develop NWA proceed with Commission-
needs exist performance RFP T/D or NWA ing

attributes solution

¥ ¥

Interconnect NWA
Apply NWA and contract Operation,
Suitability . . :
Criteria (SC) awarding Administration,
process MEV

30


https://jointutilitiesofny.org/sites/default/files/Joint-Utilities-of-New-York-DER-Sourcing-Stakeholder-Webinar-5.29.19.pdf
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Key Takeaways

v BCAs yield different answers than least cost
modeling

v BCAs commonly used to evaluate utility programs
offered to customers

v BCAs occasionally used to evaluate rate designs
or utility infrastructure investments, and may not
be the best tool in all cases

v" BCA can supplement a LCBF planning process or
be integrated into the process

Regulatory Assistance Project (RAP)®
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Recommended Reading

« NESP, National Standard Practice Manual for Benefit-Cost
Analysis of Distributed Enerqy Resources
- Chapter 12: Non-wires solutions

- Chapter 13: System-wide DER portfolios
- Chapter 14: Dynamic system planning

« Woolf, Benefit-Cost Analysis for Utility-Facing Grid
Modernization Investments

* |CF, Review of Recent Cost-Benefit Studies Related to Net
Metering and Distributed Solar

« US DOE, Modern Distribution Grid: Strateqy and
Implementation Planning Guidebook (Volume V)

Regulatory Assistance Project (RAP)®
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https://www.nationalenergyscreeningproject.org/wp-content/uploads/2020/08/NSPM-DERs_08-24-2020.pdf
https://emp.lbl.gov/publications/benefit-cost-analysis-utility-facing
https://www.energy.gov/sites/default/files/2020/06/f75/ICF%20NEM%20Meta%20Analysis_Formatted%20FINAL_Revised%208-27-18.pdf
https://gridarchitecture.pnnl.gov/media/Modern-Distribution-Grid_Volume_IV_v1_0_draft.pdf
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About NESP

The National Energy Screening Project (NESP) is a stakeholder organization that
Is open to all organizations and individuals with an interest in working collaboratively
to improve cost-effectiveness screening practices for energy efficiency (EE) and
other distributed energy resources (DERS).

Products include:

« NSPM for EE (2017)

« NSPM for DERs (2020)

« Database of Screening Practices (DSP)

NESP work is managed by E4TheFuture, with products developed by a consulting
team, and state outreach/education via key partners.

NESP work is funded by E4TheFuture and in part by US DOE.

https://nationalenerqgyscreeningproject.org/



https://nationalenergyscreeningproject.org/
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Overview of Presentation

1. NSPM Background

2. NSPM BCA Framework

3. DER Impact Factors (and Cross-Cutting Issues)
3. BCA for Specific DER Technologies

4. BCA for Multiple DERs

5. Forthcoming New Resources



NSPM for DERSs - Background

e Managed and funded by E4TheFuture (with support from
US DOE via LBNL)

e Multiple co-authors
- Extensive understanding of regulatory economics
« Specialized expertise with different DERs

e Advisory Group
* 45+ individuals
 Diversity of perspectives
 Input on Manual outline and drafts

e NSPM for DERSs builds on NSPM for EE (2017)

NSPM is a ‘living document’ and will be updated and improved over time,
adding case studies, addressing gaps, etc. contingent upon funding.

nesp
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NSPM for DERs
August 2020

National Standard

NSPM for EE .
May 2017 Practice Manual
For Benefit-Cost Analysis of
Distributed Energy Resources
National Standard AUGUST 2020
Practice Manual
o By Efcncy Rasowross

EOITION 1 Spriag 2017

The NSPM for DERSs incorporates and p
expands on the NSPM for EE. See comparison 4nesp



https://www.nationalenergyscreeningproject.org/the-national-standard-practice-manual-for-energy-efficiency/
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NSPM for DERs — Audience and Uses

Audience: All entities overseeing/guiding DER decision - PUCs,
SEOs, utilities, DER reps, evaluators, consumer advocates, others

Purpose: Guidance for valuing DER opportunities to inform
policies and strategies such as:

e Expanding energy efficiency/demand response plans, strategies,
and programs to a broader set of DERS;

e Evaluating and planning for non-wires/pipes solutions;
e Incorporating DERSs into distribution system planning; and

e Achieving jurisdictional policy goals and objectives, such as:
* Environmental and carbon emission reductions
« Strategic electrification, including in buildings and EVs
» Economic development
* Energy security



NSPM References and Application
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See NSPM Case Studies at:
https://www.nationalenergyscreen

ingproject.org/national-standard-
practice-manual/case-studies/

(October 2021) [ NH
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States Referencing/ApplyingNSPM
Has applied the NSPM
9 Applying NSPM orunder PUC consideration

el NSPM references made in utility plans, PUC
- dockets, and/or other jurisdictional documents

*  NSPM references made in most recent quarter

......
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https://www.nationalenergyscreeningproject.org/national-standard-practice-manual/case-studies/
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What the NSPM is...

The NSPM provides guidance to help states:

 refine, improve, or develop a primary test using the
foundational principles to guide the BCA process

 understand the full range of utility system impacts

 understand the full range of potential non-utility system
impacts (depending on their applicable policies)

» understand key factors that affect whether a(n) impact(s)
is likely to be a net benefit or cost for a specific DER or
combination of DERs
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...and what the NSPM is not.

The NSPM is not a document that:

e prescribes any specific cost-effectiveness test, nor favor
any cost-effectiveness test

e advocates for inclusion of any specific non-utility system
impacts (because jurisdictions determine relevant
impacts by ensuring alignment with their specific policy
goals/objectives)

e adheres or restricts states to theoretical definitions of
traditional tests (e.g., the TRC, UCT, or SCT)




NSPM for DERs - Contents

Executive Summary
1. Introduction
Part I: BCA Framework
2. Principles
3. Developing BCA Tests
Part Il: DER Benefits and Costs
4. DER Benefits and Costs
5. Cross-Cutting Issues
Part lll: BCA for Specific DERs
6. Energy Efficiency
/. Demand Response
8. Distributed Generation
9. Distributed Storage
10. Electrification

nesp

Part IV: BCA for Multiple DERs

11.

Multiple On-Site DERs

12.Non-Wires Solutions
13. System-Wide DER Portfolios
14. Dynamic System Planning

Appendices

A.
. Template NSPM Tables
. Approaches to Quantifying Impacts

I ommoOow

Rate Impacts

. Presenting BCA Results

Traditional Cost-Effectiveness Tests
Transfer Payments

. Discount Rates
. Additional EE Guidance

10



NSPM BCA Framework

-

Fundamental BCA
Principles
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Multi-Step Process to
Develop a Primary
Cost-effectiveness Test
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NSPM BCA Principles

1.

Recognize that DERs can provide energy/power system needs and should
be compared with other energy resources and treated consistently for BCA.

Align primary test with jurisdiction’s applicable policy goals.

Ensure symmetry across costs and benefits.

Account for all relevant, material impacts (based on applicable policies),
even if hard to quantify.

Conduct a forward-looking, long-term analysis that captures incremental
impacts of DER investments.

Avoid double-counting through clearly defined impacts.

Ensure transparency in presenting the benefit-cost analysis and results.

Conduct BCA separate from Rate Impact Analyses because they answer
different questions.

12
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Principle #1: Why Consistency in BCA across DERs?

e Consistent BCA framework reduces risk of either over or under-investing in a
resource (or combination thereof)

e Siloed approach to valuing different DERs can be complex and
overwhelming for commissions, utilities and stakeholders

e Allows for comparison and prioritizing of DER investment options to answer
guestions such as:

1. Which DERs should be implemented, and which should be
rejected based on key objectives?

2. WIill key policy goals be met by investing in the DER(S)?

3. How can we ensure that customers are not paying too much
to achieve policy goals?

13



Principle #2 — BCA from whose perspective?

Traditional Perspectives

Societal Societal
—_—

Impacts ~ Perspective

Utility System

'. Perspective

Host -q Total Resource

Customer, Perspective

Other Fuel,

Water Impacts

e Three perspectives define the scope of impacts
to include in the most common traditional cost-
effectiveness tests.

NSPM for DERs
Regulatory Perspective

Applicable
Policy Goal
Impacts

e Perspective of public utility commissions,
legislators, muni/coop boards, public power
authorities, and other relevant decision-makers.

e Accounts for utility system plus impacts relevant
to a jurisdiction’s applicable policy goals (which
may or may not include host customer impacts).

e Can align with one of the traditional test
perspectives, but not necessarily.

14



Developing your Primary Test
(the Jurisdiction Specific Test)

llllll
rrrrrr

STEP 1

Articulate Applicable Policy Goals

STEP 2

Include All Utility System Impacts

STEP 3

Decide Which Non-Utility System Impacts to Include

STEP 4

Ensure that Benefits and Costs are Properly Addressed

STEP 5

Establish Comprehensive, Transparent Documentation

15
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Principles #3-4: Methodologies/Approaches to Account for
Relevant Impacts (Including those that may be hard to quantify)

Approach Application
Jurisdiction-specific studies Best approach for estimating and monetizing relevant impacts.

Often reasonable to extrapolate from other jurisdiction studies when

Studies from other jurisdictions el sveles ek sl s e

Proxies If no relevant studies of monetized impacts, proxies can be used.

Benefit-cost thresholds different from 1.0 can be used to account

AN i ol for relevant impacts that are not monetized.

Relevant quantitative and qualitative information can be used to

S CRIEE SIS consider impacts that cannot or should not be monetized.

NOTE: Forthcoming NESP Resource (Q1 2022):
Methods, Tools & Resources Handbook for Quantifying DER Impacts for Benefit-Cost Analysis

16
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Accounting for “Energy Equity/Justice” in BCAs

Energy Equity Metrics:
» Overlap with rate and bill analysis;
« Overlap with benefit-cost analysis; and
* Are addressed by many other metrics outside of above analyses

Key Questions/Considerations:

* How should equity considerations be used to make decisions about
utility DER and other resource investments?

* Importance of not over-relying on BCA and rate impact analyses, or ‘cherry
picking’ metrics (NARUC CPI)

« How can double counting be avoided?

* Need for consistent guidance in industry
- Efforts underway by NESP to coordinate with other national developments

17



Primary Test = Jurisdiction Specific Test (JST) !

Hypothetical JSTs as compared fto traditional tests

JST 1 = UCT/PACT

Energy
Security

Public
Health

Environ-
ment

Low-Inc
Societal

Low-
Income

JST 3 =SCT

Public
Health

JST 2 = TRC Test

Energy
Security
Public

Health

Host
Customer
Low-Inc Low-
Societal | Income

JST 4 # traditional CE test *

Energy
Security
Public

Health

UCT = Utility Cost Test (or PACT =
Program Admin Cost Test)

TRC = Total Resource Cost Test
5CT = Societal Cost Test

. All utility system

impacts included
. Non-utility system
impacts included

Non-utility system
impacts not included

*]ST 4 includes a different set of
non-utility system impacts
hased on its applicable policies.

15Ts may or may not align with
traditional tests.




BCA vs Rate Impact Analysis
NSPM Principle #8: keep them separate

The two analyses answer different questions

_ Benefit-Cost Analysis Rate Impact Analysis

To identify which DERs utilities
should invest in or otherwise

R pes support on behalf of their
customers
Questions What are the future costs and
Answered benefits of DERs?
« Cumulative costs (PV$)
Results « Cumulative benefits (PV$)
Presented « Cumulative net benefits (PV$)

» Benefit-cost ratios

Appendix A of NSPM for DERs

To identify how DERs will affect
rates, in order to assess equity
concerns

Will customer rates increase or
decrease, and by how much?

» Rate impacts (c/kWh, %)
« Bill impacts ($/month, %)
* Participation rates (#, %)

“nesp
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Use of Secondary Tests

NSPM provides guidance on when and how to use secondary
cost-effectiveness tests.

While a jurisdiction’s primary test informs whether to fund or
otherwise support DERs, secondary tests can help to:

* inform decisions on how to prioritize DERs (based on priority
goals/objectives, as well as different considering perspectives (e.g.,
host customer/participant, utility);

* inform decisions regarding marginally non- and/or cost-effective
DERs; and

° encourage consistency across DER types.

20



DER Benefits and Costs (Impacts)

Utility System Impacts
» Electric
+ Gas
* Other Fuels

Non-Utility System Impacts
* Host Customer
* Societal

nesp
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Electric Utility System Impacts

Type __Utility SystemImpact |

Energy Generation

Foundational to
any BCA test Capacity
Environmental Compliance
RPS/CES Compliance

Market Price Effects

Generation

Ancillary Services

- Transmission Capacity
Transmission
Transmission System Losses
Distribution Capacity
Distribution System Losses

Distribution O&M
Distribution Voltage

Distribution

Financial Incentives

Program Administration

Utility Performance Incentives
Credit and Collection

Risk

Reliability

Resilience

22
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Gas Utility System and Other Fuel Impacts

Type Gas Utility System Type Other Fuels*

Fuel and Variable O&M Fuel and O&M

Capacity (e.g., local storage) Other Delivery Costs
Energy/Supply : : i : :

Environmental compliance Environmental Compliance

Market price effects Market Price Effects

_ Pipeline capacity
Transportation | ———— *Other fuels include oil, propane, wood,
Pipeline losses :
and gasoline

Local delivery capacity

Delivery Local delivery line losses
Local delivery O&M

Financial incentives

Program admin costs

General Performance incentives

Credit and collection costs

Risk, reliability, resilience




Host Customer Impacts

(Inclusion depends on policy goals)

Host Customer
Impact

Description

Host portion of DER
costs

Costs incurred to install and operate DERs

Interconnection fees

Costs paid by host customer to interconnect DERs
to the grid

Uncertainty including price volatility, power
quality, outages, and operational risk related to

Risk . . .
1S failure of installed DER equipment and user error;
this type of risk can depend on the type of DER
Reliability The ability to prevent or reduce the duration of
host customer outages
The ability to anticipate, prepare for, and adapt to
Resilience changing conditions and withstand, respond to,

and recover rapidly from disruptions

Tax incentives

Federal, state, and local tax incentives provided to
host customers to defray the costs of some DERs

Non-energy Impacts
(NEls)

Benefits and costs of DERs that are separate from
energy-related impacts

aes

Breakout of Host Customer Non-Energy Impacts (NEls)

Customer NEI P

Costs incurred to adopt DERs, beyond those related to installing or
1 EN RGNS operating the DER itself (e.g., application fees, customer time spent
researching DERs, paperwork, etc.)

Changes in the value of a home or business as a result of the DER
Asset value (e.g., increased building value, improved equipment value,
extended equipment life)

Changes in a customer’s productivity (e.g., in labor costs,
Productivity operational flexibility, O&M costs, reduced waste streams, reduced
spoilage)

Economic impacts beyond bill savings (e.g., reduced complaints

about bills, reduced terminations and reconnections, reduced
foreclosures—especially for low-income customers)

Changes in comfort level (e.g., thermal, noise, and lighting impacts)

Changes in customer health or safety (e.g., fewer sick days from
Health & safety work, reduced medical costs, improved indoor air quality, reduced
deaths)

Sl AN Satisfaction of being able to control one’s energy consumption and
control energy bill
Satisfaction & Satisfaction of helping to reduce environmental impacts (e.g., key
pride reason why residential customers install rooftop PV)

Refers to the ability of electrical equipment to consume the energy

Power/ Quality being supplied to it e.g., improved electrical harmonics, power
factor, voltage instability and efficiency of equipment.

. The ability to add current and future DERs to the existing electric
DER Integration .
energy grid.
Reduced Utilit
Bills Y Only relevant if using a Participant Cost Test

Economic well-
being

£



Societal Impacts

(Inclusion depends on policy goals)

Type

Societal

Societal Impact

Resilience

lllll
-----

Description

Resilience impacts beyond those experienced by utilities
or host customers

GHG Emissions

GHG emissions created by fossil-fueled energy resources

Other Environmental

Other air emissions, solid waste, land, water, and other
environmental impacts

Economic and Jobs

Incremental economic development and job impacts

Public Health

Health impacts, medical costs, and productivity affected by
health

Low Income/Vulnerable
Populations: Society

Poverty alleviation, environmental justice, reduced home
foreclosures, etc.

Energy Security

Energy imports and energy independence

25
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Key Factors that Affect DER Impacts

Depends on specific DERs and use cases:
o DER technology characteristics/capabilities, operating profile
o Resource ownership/control
o Temporal and locational impacts
o Interactive effects

o Behind-the-Meter versus Front-of-the-Meter

26



DER Utility System Impacts +“NeSs

Impact can be a benefit or cost or will ‘depend’ on key factors

Type Utility System Impact EE DR DG Storage Electrification
Energy Generation ° Y Y o )
Capacity ® ® ® o ()
Environmental Compliance °® P °® o ®
Generation .
RPS/CES Compliance °® P ® ° °
Market Price Effects °® PY P ° ®
Ancillary Services P ° Y °® ®
Transmission Capacity P P e ) Y
Transmission = i j
Transmission System Losses P Y °® °® °® ° typl.cally a beneflt
e _ e = typically a cost
Distribution Capacity ® Y Y °® e e = either a benefit or
Distribution System Losses ° ° PY ° ° cost depending on
Distribution P
Distribution O&M ° ° ° ° ° application
o= vant for
Distribution Voltage °® o Y ° ° not rele f
resource type
Financial Incentives °® Y ® () )
Program Administration Costs Y Y Y o )
Utility Performance Incentives °® ° ° ° °
General Credit and Collection Costs ° ° ° ° °
Risk ° e e ° °
Reliabilit ®
labuity [ [ [ [ 57
Resilience °® Y Y [ o]




DER Host Customer Impacts
Impact can be a benefit or cost or will ‘depend’ on key factors

Type Host Customer Impact EE DR DG Storage Electrification
Host portion of DER costs [ ® e
Interconnection fees o . 0]

Risk 0 ] . ®

Host Reliability o ® ® o ®

Customer Resilience o ® - ® e
Tax Incentives ® ® ® e L]

Host Customer NEIs o ® ® & .
Low-income NEls ® ® ® e L]

» = typically a benefit for this resource type; ® = typically a cost for this resource type; » = either a benefit or cost for this
resource type, depending upon the application of the resource; o = not relevant for this resource type



DER Societal Impacts

Impact can be a benefit or cost or will ‘depend’ on key factors

Type Societal Impact EE DR DG Storage Electrification
Resilience o ® ® ® .
GHG Emissions o ® L [ [
Other Environmental o ® ] ° °
Societal Economic and Jobs ® ] ] ° °
Public Health ° ® ] ° °
Low Income: Society ® ® ® ® o
Energy Security ® ® ® ® o

e = typically a benefit for this resource type; ® = typically a cost for this resource type; ® = either a benefit or cost for this
resource type, depending upon the application of the resource; © = not relevant for this resource type

29



Example:

Distributed
Storage
Utility System |

Impacts

= typically a benefit for
this resource type;
e = typically a cost for
this resource type;

= either a benefit or
cost for this resource

Transmission

Distribution
type, depending upon the
application or use case of
the resource;
o = not relevant for this
resource type.
General

Utility System Impact

Energy Generation

Generation Capacity

Environmental Compliance
RPS/CES Compliance
Market Price Response

Ancillary Services

Transmission Capacity

Transmission Line Losses

Distribution Capacity
Distribution Line Losses
Distribution Q&M
Distribution Voltage

Financial Incentives

Program Administration
Costs

Utility Performance
Incentives

Credit and Collection Costs

Risk
Reliability

Resilience

Benefit
or Cost

‘nesp

A cost because storage technologies generally require more energy
to charge than what they discharge

Notes, or Typical Applicability

A benefit, depending upon the storage use case and the electric
utility's ability to affect the operation of the storage device;
otherwise, a cost if storage device charges during peak periods

A benefit or cost depending upon system environmental profile
during charging and discharging times

A cost because storage technologies generally require more energy
to charge than what they discharge

A benefit or cost depending upon market conditions during charging
and discharging times

A benefit or cost depending upon the storage use case and the
electric utility's ability to affect the operation of the storage device

Potentially benefits depending upon the storage use case and the
electric utility’s ability to affect the operation of the storage device;
otherwise, potentially costs if storage device charges during
transmission peak periods

Potentially benefits depending upon the storage use case and the
electric utility's ability to affect the operation of the storage device;
otherwise, potentially costs if storage device charges during
distribution peak periods

Typically costs to the extent they are relevant

A benefit because customer savings make bill payment
easier, especially for low-income customers

Potentially benefits depending upon the storage use case and the
electric utility’s ability to affect the operation of the storage

technology during peak or emergency periods 30



NSPM for DERs
Multi-DER Guidance

Multiple On-Site DERs

- Costs and Benefits
- BCA Issues and Challenges

- Case Study

Non-Wires Solutions

- NWS Costs and Benefits Summary
- BCA Issues and Challenges
- Case Study

Systemwide DER Portfolios

- Consistent Cost-Effectiveness Tests

- Enabling other DERs and Interactive Effects
- DER Planning Objectives

- Multiple Tests

- Designing and Optimizing DER Portfolios

Dynamic System Planning

- Components of Integrated Distribution Planning
- Early Lessons Learned
- BCA Issues and Challenges

nesp
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Example: Non-Wires Solutions
BCA Considerations and Challenges

Considerations Challenges

e Geo-targeting of DERSs in high-value e Deriving granular locational and
location temporal values

e Characteristics of traditional e Accounting for option value

infrastructure project (type, timing, etc.) o Interactive effects between DERS

* NWS technology characteristics e Evaluating and measuring NWS impacts

e Impacts beyond the targeted T&D

e Accounting for system reliability and risk
deferral

The assessment of NWS cost-effectiveness depends on where the program or
DERSs are located, when they provide services, and the resulting benefits and costs.

32
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Non-Wires Solutions
Case Study — NWS Distribution Need

DERs: EE lighting and controls; DR Wi-Fi-enabled thermostats; DPV; and DS (thermal and battery storage)

e Assumes non-coincident with overall system peak (e.g., constrained distribution feeder peaks at 1-5pm,
while system peaks at 5-9pm)

e Assumes system-peak hours entail higher marginal emissions rates than NWS = delivers GHG benefits.
e Assumes DER operating profiles where:

0 S.torage charggs and Benefits Costs
discharges during |
system off-peak hours ' [ \

Fead

[T ]
(=]

o DR reduces and shifts
load during system

off-peak hours -

13
1z
10

o Solar contributes to
distribution and some
system-peak needs

Impact (million PVS)

Enargy & Trans-  Distribution Hiost GHG Utility Host Net
Capacity mission Customers system  Customers Benefits

o EE has a general
downward trajectory
on usage

(=R ¥ R . Y
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System-Wide DER Portfolios

How should any one utility optimize all DER types?
o What to do in the absence of integrated distribution system planning?

|deally, each jurisdiction should use a single primary BCA test for
all DER types

o May require reconciling different policy goals for different DER types

Then, the jurisdiction should identify planning objectives such as:

o Implement the most cost-effective DERSs
Encourage a diverse range of DER technologies
Encourage customer equity

Achieve GHG goals at lowest cost

Avoid unreasonable rate impacts

Implement all cost-effective DERs

Achieve multiple planning objectives

O O O O O O
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Example of Prioritizing DERs (1)

llllll
-----
- .

Objective: to implement the most cost-effective DERs

Dist Gen #1

Dist Gen #2

EE #1

EE #2

Demand Response #2
Storage #1

Building Electrification #1
Electric Vehicles #1
Electric Vehicles #2
Demand Response #1
Storage #2

Building Electrification #2

B Primary Test

Benefit-Cost Ratio

2.5

Sort by
benefit-cost
ratio and
pick those
DERs with
the highest
ratios



Example of Prioritizing DERSs (2)
Obijective: to achieve GHG goals at lowest cost

Levelized Cost ($/Ton GHG)

25

20

15

10

GHG Savings (Tons)

Estimate
levelized
costs.

Sort from
lowest to
highest cost.

Estimate the

magnitude of
GHG savings
by DER.

Use results to
determine
which DERs
will help
reach GHG
targets.

36



Example of Prioritizing DERs (3)
Obijective: Avoid unreasonable rate impacts

Rate impact analyses should account for combined effect of all DER types

Long-Term Rate Impacts (%)

4%

3%

N
&R

1%

0%

-1%

-2%

EE

DG (PV)

v

All DERs

DR
Storage

Electrification

EVs

llllll
-----
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For more information:

NSPM for DERs and supporting resources:
http://www.nationalenergyscreeningproject.org/

Stay informed with the NESP Quarterly Newsletter

Questions?
Julie Michals, Director of Valuation — E4TheFuture
imichals@e4thefuture.orqg

+NesSP
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Making the Most of Michigan’s Energy Future

Reconvened Workgroup Meeting:
Distribution Planning Benefit Cost Analysis

Break: 5 minutes

November 3, 2021
1:00PM — 4:00 PM (Eastern)

Michigan Public Service Commission



BCA Applications Relevant to Distribution Planning

Tim Woolf

Vice President
Synapse Energy Economics
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The Role of Benefit-Cost Analysis
in Distribution Planning

MI Power Grid:
Electric Distribution Planning Benefit-Cost Analysis Session

November 3, 2021

Tim Woolf
Synapse Energy Economics



N
Overview

Discuss application of NSPM and key BCA concepts in the context of distribution
planning in Michigan

The role of BCA in different regulatory settings
* including distribution system planning

* The choice of BCA test for distribution system planning

BCA versus least-cost, best-fit analyses in distribution planning
* And accounting for non-monetized benefits

Key BCA issues in addressing the Commission’s distribution objectives:
 reliability and resilience
» affordability
* energy equity

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc. All rights reserved.



T
The Commission’s Overarching Objectives

For the electric distribution system:

1. Safety

2. Reliability and Resilience

3. Affordability and Cost-Effectiveness
4

Accessibility

Source: Michigan Public Service Commission order in Case Nos. U-1799 and U-18014,
October 11, 2017, pp. 10-12.

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc. All rights reserved.



Specific Questions Posed by the Commission

1. Are the measures focused on distribution reliability commensurate with the scale of the challenge?

2. Are the metrics to reduce the number and duration of outages and the number of customers experiencing
multiple outages appropriate?

3. Do the financial incentives align the utility’s financial goals with the Commission’s reliability goals.

4. Do the distribution plans reflect the appropriate balance between needed investments and customer
affordability? Are there alternatives that would better strike this balance?

5. Do the distribution plans sufficiently incorporate considerations involving equity, including efforts to avoid
further marginalization of vulnerable customers and communities?

6. Are there potential utility pilots or industry best practices that can improve customer safety and reliability by
moving overhead lines underground at reasonable cost?

Source: Michigan Public Service Commission order in Case No. U-21122,
August 25, 2021, pp. 9-10.

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc. All rights reserved.



T
The Role of BCA in Different Regulatory Settings

Context Application Goal of BCA Role of Costs & Benefits

Programs EE, DR, DG, Storage, EVs determine whether to implement the program compare program benefits to costs

ili ice shoul [ th fits of th
Procurement DERs, NWAs, PPAs, determine the ceiling price ceiling price should equal the benefits of the

procurement
. . . long-run marginal costs should equal the
Rate design estimate long-run marginal costs . . .
. . benefits of modifying consumption

Pricing

DER compensation determine the value of DER value of DER is the sum of benefits

Optimize DERs identify optimal DER portfolio compare portfolio benefits to costs

DP, IDP, IRP, IGP identify preferred resource scenario compare scenario benefits to costs
Planning

GHG plans achieve GHG goals at low cost compare GHG plan benefits to costs

State Energy Plans identify resources to meet state goals compare state plan benefits to costs
Infrastructure Grid Mod, AMI, . . compare investment benefits to investment

) determine whether to make the investment
Investments EV infrastructure, etc. costs
) ) determine whether past utility decision was compare benefits and costs using test in place at
Retrospective review . . .
. appropriate the time the decision was made
Prudence Reviews - — — . ,
) ) determine whether proposed utility decision is compare benefits and costs using test currently
Prospective review . .
appropriate in place

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc. All rights reserved.
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The Role of BCA in Rate Cases

Many of the assessments listed above take place within rate cases.

For example:

Costs for DER programs are sometimes reviewed and recovered in rate cases.
Costs of resource procurement are sometimes reviewed in rate cases.
Rate design and TOU rates are often designed within a rate case.

Planning activities typically occur outside of rate cases. However, the cost recovery allowed in a
rate case should ideally be informed by and consistent with the results of planning activities.

Infrastructure investments are

* Sometimes reviewed by regulators prospectively outside of a rate case.
* Sometimes reviewed by regulators retrospectively within a rate case.

Prudence reviews often take place within a rate case.

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc. All rights reserved.



(e
The Planning Continuum

e Bulk Power System Planning

* integrated resource planning
* |ISO/RTO planning
 transmission planning Consistent BCA
principles and
concepts should
be applied across

all of these.

e Distribution Planning
 distribution reliability
e grid modernization

* non-wires alternatives
e BCA and LCBF

 DER Assessment and Planning
* BCA of DERs

See NASEO/NARUC Task Force on Comprehensive Electricity Planning
for current efforts to better integrate all these: https://www.naruc.org/taskforce/

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc. All rights reserved.
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I ———
Choice of BCA Test for Distribution Planning

The same principles and concepts used to develop BCA tests for DERs should be
used to develop BCA tests for distribution planning

The same primary test (i.e., Jurisdiction Specific Test) used for DERs should be used
for distribution planning

Otherwise, you can end up with uneconomic outcomes

For example:
* |f a Total Resource Cost test is used for DERs
* And a Societal Cost test for is used for distribution planning

* Then the DER planning results will not reveal some of the DERs that might be useful in reducing societal
impacts in the distribution planning process

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc. All rights reserved.
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BCA Tests for DERs and Distribution Planning

Impact Perspective DER BCA Distribution Planning BCA
P P (from the NSPM for DERs) (from Consumers 2021 Distribution Plan)
. customer incentives . capital costs
. . program administration . O&M costs
Utility System progra ) . .
. utility incentives . ancillary service costs
. equipment costs . equipment costs
- measure costs
Costs
Affected Customers - non-energy costs . none
. other fuel costs
. environmental . environmental
Society - economic development . economic development
. other . other
- energy . energy
. capacity . capacity
- - ancillary services . ancillary services
Utility System . T&D, T&D losses . T&D losses
. credit & collection . O&M
- reliability & resilience - avoided costs of restoring outages
Benefits - non-energy benefits
Affected Customers . other fuel savings . avoided customer outage costs

- reliability &resilience

- environmental . environmental
Soci - economic development . economic development
oclety - reliability & resilience - avoided societal outage costs
. other . other

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc. All rights reserved.
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BCA vs. Least-Cost Best-Fit

The main difference is that LCBF does not require estimates of benefits — it is presumed that the
investment is needed

* For years, this approach has been sufficient distribution planning because it was applied to investments that were
needed to maintain reliability.

A BCA provides much more information than LCBF
* BCA provides certainty as to whether benefits exceed costs.

LCBF should be used only when necessary

Deciding when to use LCBF
* Are there a lot of benefits that are not monetizable? Maybe use LCBF.
* Is the investment needed for reliability or resilience? Maybe use LCBF.
* Is the investment needed to meet regulatory policy goals? BCA is preferable.
* Is the investment considered a core or platform? Maybe use LCBF.

* Non-monetized benefits should be accounted for as much as possible
* Regardless of whether BCA or LCBF is used

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc. All rights reserved. 10



Core Components Versus Applications

E Customer Choice Decision Support Analytics
o
L
O Customer Energy Information & Analytics Outage Information Customer DER Programs o [
M
£ S
Locational Value Dynamic Optimization Market Market DER Portfolio a ,-_"?
Analysis Analysis Analytics Seftlement Optimization 3 E
= =
Ly
= Probabilistic Volt-var DER = Q
sting Capa Smart Meters Advanced Meters = =3
AR L Planning ol i Management Management <
Analysis ®
<
DER & Load Power Flow . : ; O
i r
SCADA At Pkt Do || I Adsoss Prokectin g
Q
Operational Data Management E
Sensing & Measurement O
i
arational Communications (WAN/FAN/NAN) a

Grid Infrastructure

Source: US DOE 2017, Modern Distribution Grid: Decision Guide, Volume lll, page 26, Figure 8.
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Accounting for Non-Monetized Benefits

* Put as many benefits as possible in monetary terms
* Define benefits in such a way that they can be monetized
* Provide as much quantitative data as possible

* Apply the least-cost, best-fit framework - where warranted
e This approach does not require monetization of benefits.

* Establish metrics to assess benefits
* Metrics do not need to be in monetary terms

* Use quantitative methods to address non-monetized benefits:
* use a point system to assign value to non-monetized benefits
* assign proxy values for significant non-monetized benefits
e use a weighting system to assign priorities to non-monetized benefits
e use multi-attribute decision-making techniques

Source: Synapse Energy Economics, Benefit-Cost Analysis for Utility-Facing Grid Modernization Investments, Grid Modernization
Laboratory Consortium, February 2021.

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc. All rights reserved. 12



(e
Reliability and Resilience

Affordability Reliability ——  Sustainability
|
| | I | |
issi istributi Resource i -
Transmission D'St_”bl_lfﬂon Ope'ratfgnal Resilience
stability reliability adequacy reliability
Frequency Equipment Generator Operating | Storms and
- and voltage Sdores : fail - reserve L other extreme
deviations GERIES deficiencies weather
Low short- ‘ Natural [ Loss of Lack of | Cyberand other
circuit strength event interties flexibility human-caused
attacks
Weather
variability
Load
uncertainty

Source: JP Carvallo, Quantifying Reliability and Resilience Impacts of Energy Efficiency: Examples and Opportunities, presented at the ACEEE
Energy Efficiency as a Resource Conference, October 26, 2021.
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Reliability and Resilience

Reliability

* The ability of the system or its components to prevent or withstand instability, uncontrolled events, cascading failures, or unanticipated
loss of system components (US DOE)

* The ability of the system to deliver power in the face of routine uncertainty in operation conditions (LBNL)

* Metrics and methods are standardized and widely accepted
Resilience

* Robustness and recovery characteristics of utility infrastructure and operations, which avoid or minimize interruptions of service during
an extraordinary and hazardous event (NARUC 2013).

* The ability of a power system and its components to withstand and adapt to disruptions and rapidly recover from them (US DOE 2013).

* The ability to withstand and reduce the magnitude and/or duration of disruptive events, which includes the ability to anticipate, absorb,
adapt to, and/or rapidly recover from such an event (FERC 2018).

* The ability of the system and its components (i.e., both the equipment and human components) to minimize the damage and improve
recovery from the non-routine disruptions, including high impact, low frequency events, in a reasonable amount of time” (NATF 2021).

Key distinction is that reliability pertains to routine events while resilience pertains to extraordinary events

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc. All rights reserved.
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Key Steps for Assessing Reliability

1. Define reliability metrics.

2. Define and quantify baseline reliability.
* The reliability for a Reference Case.

3. Characterize the potential reliability impacts of DERs.

* These are different for different types of DERs, e.g., EE versus DR, versus PV, versus storage

4. Quantify the reliability impacts from the relevant DERs.
* The reliability for a DER Case.

5. Calculate the net reliability impacts of the relevant DERs.

e Difference between the Reference Case and the DER Case.

6. Methods for determining monetary value of improved reliability
* Stated preferences
* Revealed preferences

* Quantitative models (e.g., the LBNL ICE model)

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc. All rights reserved.



Reliability Metrics

Distribution System

System Average Interruption Duration Index (SAIDI)

System Average Interruption Frequency Index (SAIFI)

Customer Average Interruption Duration Index (CAIDI)

Momentary Average Interruption Frequency Index (MAIFI)

Customers Experiencing Multiple Interruptions (CEMI)

Customers Experiencing Longest Interruption Duration (CELID)

Transmission System

N-1 analysis

Loss-of-Load Probability (LOLP)

Loss-of-Load Expectation (LOLE)

System-Wide Metrics

Planning Reserve Margin

Effective Load Carrying Capacity (ELCC)

LOLP and LOLE

Monetary

Value of Lost Load (VOLL)

Customer Interruption Costs (CIC)

Service Restoration Costs

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc. All rights reserved.
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Key Steps for Assessing Resilience

1. Characterize the threats.

2. Define reliability metrics.

3. Define and quantify baseline resilience.

4. Characterize the potential resilience impacts of DERs.

5. Quantify the resilience impacts from the relevant DERs.

6. Calculate the net resilience impacts of the relevant DERs.

e

7. Methods for determining monetary value of improved resilience.
* Some of the same methods used for reliability can be used for resilience

* Additional methods are needed

* For example, how to customer interruption costs differ for routine outages relative to extraordinary outages?

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc. All rights reserved.

These four steps are
essentially the
same steps used for
reliability
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Resilience Metrics

Consequence - .
Impact q Resilience Metrics

Category

Cumulative customer-hours of outages
Electric Service Cumulative customer energy demand not served
Average number (or %) of customers experiencing an outage during a specified time
Cumulative critical customer-hours of outages
Critical El_ectrlcal Critical customer energy demand not served
Service
Average number (or %) of critical loads that experience an outage
DIRECT -
. Time to recovery
Restoration

Cost of recovery
Loss of utility revenue
Cost of grid damages (e.g., repair or replace lines, transformers)

Monetary
Cost of recovery
Avoided outage cost

Community Function | Critical services without power (e.g., hospitals, fire stations, police stations)

Loss of assets and perishables

Monetary Business interruption costs

INDIRECT
Impact on the gross municipal product (GMP) or gross regional product (GRP)
Key production facilities without power
Other Critical Assets — — -

Key military facilities without power

Source: Institute of Electrical and Electronic Engineers (IEEE) 2021. Resilience Framework, Methods, and Metrics for the
Electricity Sector, Bill Chiu. IEEE Technical Report PES-TR65. February 10, page 14

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc. All rights reserved.
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Reliability & Resilience

* Which perspectives do reliability and resilience affect?
» Utility system perspective
* Host customer perspective
* All customer perspective
* Societal perspective
e All the above

e Does it matter?

* Maybe not

* If ajurisdiction has a policy to improve reliability and resilience, then those impacts should be
included in the JST.

* For the purpose of describing and estimating reliability and resilience impacts, it is useful to
categorize them.

* For secondary tests, e.g., Utility Cost Test, it would be useful to categorize them.

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc. All rights reserved.
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Affordability

* Costs on the utility system

* The Utility Cost test is the best way to indicate lowest utility system costs
* The Utility Cost test could be used as a secondary test to assess affordability
* Note that this test does not account for other policy goals

* Cost impacts on customers

* Bill impact analyses very useful for assessing affordability

* Bill impact analyses will provide the same results as the Utility Cost Test
but with different metrics

* UCT: system-wide costs, benefits, net benefits, benefit-cost ratios
* Bill impacts: dollars/month, by customer type
* Equity
» Affordability is different for different customers
* Especially low-income and vulnerable customers

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc. All rights reserved.
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Equity in the Context of BCA

Benefit-Cost Analysis

® Break out results for
vulnerable customers:

¢ Host customer impacts:
low-income, non-energy
benefits, reliability,
resilience

e Societal Impacts:
environmental, public
health, reliability, resilience

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc.

ENERGY
EQUITY

Other Metrics

Procedural metrics
(e.g., community
engagement);
Distributional
metrics; etc.

All rights reserved.

Rate Impact
Analysis

Break out results
for vulnerable
customers:

¢ Rates
* Bills
e Participants
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Equity in the Context of Distribution Planning

Questions to assess equity issues:

1. Is this the lowest cost plan for the desired outcomes?
* BCA and LCBF help answer this question.

2. What are the long-term bill impacts of the plan?

* Including impacts on vulnerable customers.

3. Does the plan provide equitable reliability and resilience

benefits?

* Especially for vulnerable customers and communities.
* Have these customers received equitable services in the past?
* Does the proposed plan improve or worsen reliability or resilience for them?

4. Does the plan provide equitable access to DERs & grid services
 Especially for vulnerable customers and communities

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc. All rights reserved.



Questions and Answers
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Contact Information

Synapse Energy Economics
is a research and consulting firm specializing in technical analyses of energy,
economic, and environmental topics. Since 1996 Synapse been a leader in
providing rigorous analysis of the electric power and natural gas sectors for
public interest and governmental clients.

Tim Woolf
Senior Vice-President

Synapse Energy Economics
617-453-7031

twoolf@synapse-energy.com

WWWw.Ssynapse-energy.com

www.synapse-energy.com | ©2021 Synapse Energy Economics Inc. All rights reserved.
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BCA Issues Specific to Michigan

Moderator: Julie Michals John Shenot Tim Woolf
Danielle Sass Byrnett Director of Valuation Senior Advisor to the Vice President
Director of the Center for E4theFuture Regulatory Assistance Project Synapse Energy Economics

Partnerships & Innovation
National Association of Regulatory
Utility Commissioners
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Interruption Cost Estimate (ICE) Calculator
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Reliability Value-Based Planning example:

Estimating Customer Benefits of Distribution Automation
Annual Costs and Benefits

B Utility  ® Avoided customer outage costs

« Utility: EPB of Chattanooga

Investment Costs B30 !

« Customers Impacted: 174,000 customers

(entire territory) Bencfite 526.3 M

e |nvestment: 1,200 automated circuit switches

. Avoided Cost of Severe Storm
and sensors on 171 circuits

$80.0 M $69.3 M costs
) . oM ] wlo automation
« Reliability Improvement: o7
$60.0 M ~ $23.2M
. $50.0 M N :?gﬂt?mcﬁ?éi saved
— SAIDI W45% (from 112 to 61.8 minutes/year) oo
— SAIFI ¥51% (from 1.42 to 0.69 $300M
interruptions/year) (between 2010 and 2015) :iz: | .
HoM Pre-Automation Post-Automation
Large C& 5294 M $18.8M
mSmall C&l $39.3M $27T1M

m Residential $06M $0.2M

ENERGY TECHNOLOGIES AREA

BERKELEY LAB



The Costs to Customers of Power Interruptions

Vaaries by type of customer and depends on when and for how long their lights are out

Interruption Duration

~

l'l'l'l’l'l'l‘|

BERKELEY LAB

A
ml

Interruption Cost Momentary 30 minutes 4 hours 8 hours
Medium and Large C&l
Morning $8,133 $11,035 $14,488 $43,954 | $70,190
Afternoon $11,756 $15,709 $20,360 $59,188 | $93,890
Evening $9,276 $12,844 $17,162 $55,278 | $89,145
Small C&lI
Morning $346 $492 S673 52,389 54,348
Afternoon S439 S610 S818 S2,696 S4,768
Evening $199 $299 S431 51,881 $3,734
Residential
Morning S3.7 S4.4 $5.2 $9.9 $13.6
Afternoon S2.7 S3.3 S3.9 S7.8 S10.7
Evening S2.4 $3.0 $3.7 $8.4 $11.9

“\\ /S

ENERGY TECHNOLOGIES AREA




		Interruption Cost

		Interruption Duration



		

		Momentary

		30 minutes

		1 hour

		4 hours

		8 hours



		Medium and Large C&I

		 



		Morning

		$8,133

		$11,035

		$14,488

		$43,954

		$70,190



		Afternoon

		$11,756

		$15,709

		$20,360

		$59,188

		$93,890



		Evening

		$9,276

		$12,844

		$17,162

		$55,278

		$89,145



		Small C&I

		



		Morning

		$346

		$492

		$673

		$2,389

		$4,348



		Afternoon

		$439

		$610

		$818

		$2,696

		$4,768



		Evening

		$199

		$299

		$431

		$1,881

		$3,734



		Residential

		 



		Morning

		$3.7

		$4.4

		$5.2

		$9.9

		$13.6



		Afternoon

		$2.7

		$3.3

		$3.9

		$7.8
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The Interruption Cost Estimate (ICE) Calculator

Customer costs of power interruptions are of

increasing importance for identifying and I ‘ "
prioritizing cost-effective utility investments to

improve reliability/resilience CALCULATOR

ﬁ ICE Calculator Home Model Builder Interruption Cost Model Reliability Improvement Model Quick Interruption Cost Model Quick Reliability Improvement Model

) _ _ Estimate Interruption Costs
Berkeley Lab’s Interruption Cost Estimate (ICE)
This module provides estimates of cost per interruption event, per average kW, per unserved kWh and the total cost of sustained electric power

Calculator is the leading and only publicly- erupiors

available tool for estimating the customer cost e e 50
impacts of power interruptions
The ICE Calculator is being used to: I e
o Support internal utility reliability planning activities —— wm o e e
o Provide a basis for discussing utility reliability = .
investments with regulators
o Assess the economic impact of past power outages http_-//www.icecalculator. Com/

~
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ICE Calculator Based on 100,000+ Utility-sponsored Surveys of the
Costs Customers Incur When the Lights Go Out

Forecast of
Reliability
* SAIFI (frequency)
e SAIDI (mins. interrupted)
* w/ and w/o investment

Customer Survey Econometric Forecast of Customer
Meta-database Meta-analysis Outage Costs

Year

e 34 surveys * Med/large C& t * |CE Calculator
10 utilities e Small C&I output

* 1989-2012 * Residential . yv/and w/o

* N=105,000 e Other factors Customer investment

Characteristics

Updated analysis with new surveys and * Customer class
model coefficients published in 2015 * Usage (kWh)
https://emp.lbl.gov/publications/upda * Industry
ted-value-service-reliability

~
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https://emp.lbl.gov/publications/updated-value-service-reliability

Motivation for National Initiative to Upgrade the ICE Calculator

« Currently, the utility survey-based Number of Observations » .
. . . n. ax.
information relied on by the ICE Utility Company | Survey Year | mMedium and N Duration | Duration
Ca Icu Iator is- Large C&l Small C&l Residential (Hours) (hours)
Southeast-1 1997 90 0 1
- Dated—many of the surveys are N 1993 3926 1559 3107 0 2
25+ years old otfheast 1997 3,055 2,787 3,608 0 12
o ) 1990 2,095 765 0.5 4
« Not statistically-representative for Southeast-3 011 7 ou1 2480 3.969 ] 5
all regions of the U.S. Midwest-1 2002 3,171 0 8
_ _ ) Midwest-2 1996 1,956 206 0 4
- Not appropriate for estimating West-1 2000 2,379 3,236 3,137 1 8
costs of widespread, long-duration 1989 2,025 5 0 4
(> 24 hour) interruptions Westo 1993 1,790 825 2,005 0 4
2005 3,052 3,223 4,257 0 8
2012 5,342 4,632 4,106 0 24
Southwest 2000 3,991 2,247 3,598 0 4
Northwest-1 1989 2,210 2,126 0.25 8
Northwest-2 1999 7,091 4,299 0 12

« With encouragement and support from DOE and the Edison Electric Institute (EEI), Berkeley Lab is upgrading
the ICE Calculator through direct funding by sponsoring U.S. utilities.

~
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Plan to Update and Upgrade the ICE Calculator

Berkeley Lab, Edison Electric Institute (EEI), and sponsoring utilities are collaborating to:

1.  Develop a consistent set of short duration, customer interruption cost (CIC) survey questions, including
supplemental questions to understand customer behavior during widespread, longer duration

interruptions

2. Coordinate administration of CIC surveys to ensure survey results, collectively, will be statistically
representative for all U.S. regions and customer classes

3. Update ICE Calculator with new CIC information as well as other suggested improvements to its

design/performance

Roles and Responsibilities

Berkeley Lab + subcontractors .
EEI .
Sponsoring utilities .

~

|’;\|| “\\ /S
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Develop survey instrument and survey administration protocols

Conduct pre-testing and administer survey

Process CIC survey data

Upgrade ICE Calculator with new CIC information and incorporate additional feedback

Support coordination of participation by utilities

Provide funding
Support survey administration and sampling of customers
Provide additional feedback on ICE Calculator improvements to Berkeley Lab

BERKELEY LAB

ENERGY TECHNOLOGIES AREA



Contact Information

Joe Eto
jheto@lbl.gov
(510) 486-7284

https://emp.Ibl.qov/

ENERGY TECHNOLOGIES AREA
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Methods for estimating customer interruption costs

Customer Surveys Residential — willingness to pay/accept
Non-residential — estimated direct economic impacts

Revealed Preference Investment in back-up generation
Business interruption insurance

Case Studies Customer surveys
Top-down analysis of aggregate economic impacts

Regional Economic Models Top-down analysis of aggregate economic impacts
Input-output modeling
Computable partial and general equilibrium (P/CGE) modeling

~
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Considerations when using customer interruption cost
methods to estimate the economic costs of resilience events

Customer Surveys Customers may have limited direct experience
Scenarios must be constructed to frame responses

Revealed Preference Original actions may not have considered resilience
Differences in ability to pay must be accounted for

Case Studies Opportunities to study actual events are limited
Findings must be assumed transferable

Regional Economic Models Input-output — cannot consider customer recourse/adaption
P/CGE — difficult to calibrate; not suited for smaller events

“\\ /S
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Making the Most of Michigan’s Energy Future

Reconvened Workgroup Meeting:
Distribution Planning Benefit Cost Analysis

Closing Statements

Patrick Hudson
Manager of the Smart Grid Section
Michigan Public Service Commission

November 3, 2021

Michigan Public Service Commission



For more information:

« MPSC Distribution Planning Docket: Case Number U-20147

- MPSC Staff's Electric Distribution Planning Stakeholder Process
Report

o Commission’s August 20, 2020 Order
 Electric Distribution Planning webpage

16


https://mi-psc.force.com/s/case/500t0000009gHerAAE/in-the-matter-on-the-commissions-own-motion-to-open-a-docket-for-certain-regulated-electric-utilities-to-file-their-distribution-investment-and-maintenance-plans-and-for-other-related-uncontested-matters
https://mi-psc.force.com/sfc/servlet.shepherd/version/download/068t000000AnDq5AAF
https://mi-psc.force.com/sfc/servlet.shepherd/version/download/068t000000DcfWRAAZ
https://www.michigan.gov/mpsc/0,9535,7-395-93307_93312_93593_95590_95596_95599-508710--,00.html

Thank You and Please Stay Engaged!

* Thank you for your participation.

* Please stay engaged.

o Sign up for the listserv if you have not already
« Go to M|l Power Grid Electric Distribution Planning workgroup webpage
 Scroll to bottom to add email

o Questions or Concerns
« Email: Patrick Hudson hudsonp1@michigan.gov

Thank you!
17 38
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