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Transition

Dr. David Jacobs

o Founder and director of IET

o Focus on sustainable energy policy
and market design

o + 14 years experience in renewable
energy policies

o + 60 publications on energy and
climate

o + 40 countries work experience

(consulting and presentations)

o https://iet-consulting.com/

g CLEAN EMERGY

. SOLUTIONS CENTER
AESETIR LIMTRIES WITH CLEAN EMERGY POLICY


https://iet-consulting.com/
https://iet-consulting.com/
https://iet-consulting.com/
https://iet-consulting.com/

Training Course Material N/
J AET=

Transition

This Training is part of . >
Module 1, and focuses Policies for LU LS Eight Modules
] Distributed Large-
on Rate Design (2nd PV Scale PV
session)
3. 4,
Related training units are: ~ Expert Content B8 I Technical

and Analysis of Solar Integration
Policy of Solar

v' 2. Introduction to Solar Policies:
Net Metering, Net Billing, NET- 6
FIT, FITs, and Auctions > Sotio. Up-to-date

v' 3. Solar PV Policy Deep-Dive: In:\gz:::i:)n Economic Market Insights
Overview of Compensation Aspects
Mechanisms for Rooftop Solar

v 6. Solar PV Policy Deep-Dive: . 8.
Net Billing and Net Metering o Solar
. Off-grid .
(and other self-consumption Solar Heating &
policies) Cooling
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Overview of the Training ”
- “ International
Session = ET:

1. Introduction: Learning Objective

2. Core Content: Understanding Smart Rate Design

3. Further Reading

4. Knowledge Check: Multiple-Choice Questions
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Introduction:

Learning Objective




. . . '/
Learning Objective é‘IET%m
_ Transition

Recapitulate the various objectives of rate design
« Understand time-varying rates
« Understand locational pricing

« Understand components of cost-benefit analysis of
distributed generation/roof-top PV

« Qutlook to two-way rate design (net metering, FIT)

g CLEAN EMERGY
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Introduction:

Summary of Last Session (8a)




Flexibility is Key In Future Power 7,
Systems —including Demand Side a/ET:"

Electricity demand and renewable power
generation in 2022

GW Early February (calendar week 6)

A

80 ¢ = Electricity demand

Photovoltaik

|:| Hydropower

Fossil fuel power plants

60

404

! Wind onshore /offshore
20 4

Biomass

Source: Agora Energiewende 2012
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Objectives of Rate Design: ”
Traditional m JET:2
 Cost recovery

» Cost-efficiency

« Cost causation principle

 Cost allocation

« Affordability

g CLEAN EMERGY
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Objectives of Rate Design: R
Emerging o JET:
 Demand side flexibility

« Enabling innovation and integrating new technologies

« Balancing utility and customer/prosumer interests

* Energy efficiency incentives

* Customer empowerment

« Assessing fixed costs based on long-term perspective

 Gradualism

g CLEAN EMERGY
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Volumetric Rates: v
Network Costs and Prosumers = |[ET ="

Extra costs >
imposed on all
customers

Consumer A Consumer B Prosumer C Total Network Costs

Source: IET
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Volumetric Rates: S
Network Costs and Prosumers ~ a/ET#"

- However: i __ [l
o Impact of prosumerism is negligible |
at start. I
o Residential and (small)commercial =
customers only constitute a certain I

share of total demand (and system

COsts) bouns: 67
o Cost of prosumers need to be

compared with benefits (Cost-

Benefit Analysis)
o Other policy objectives need to be

take into account (not exclusive focus

on “cost causation”).
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Glossary

Abbreviation

AMI

CPD

CPP

DG

LRMC

NM

RTP

ToU

VRE

Advanced Metering Infrastructure

Coincident Peak Demand

Critical Peak Pricing

Distributed Generation

Long-Run Marginal Costs

Net-metering

Real-time Pricing

Time-of-Use Rates

Variable renewable energy sources

g CLEAN EMERGY

~‘ International
Energy
- Transition

Meaning

Meters and data systems that enable two-way
communication between customer meters and the utility

Energy demand by a customer or class of customers during periods of peak
system demand.
Pricing scheme where rates are low in off-peak times, but increase

substantially when costs spike.

Small-scale and modular electricity producing units that are directly connected
to the distribution network (hence, closer to the end-user)

The long-run costs of the next unit of electricity produced. Also called long-run
incremental costs
Utility billing mechanism that credits residential and business customers who

are producing excess renewable electricity and send it back to the grid.

Pricing scheme where customers pay a rate that is directly linked to the hourly
market price. Generally in use for large consumers (industry, commercial
users)

A form of time-varying rate, where the cost of electricity varies based on the
time of day it is consumed

Wind and solar PV

SOLUTIONS CENTER
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An Overview of Rate Design

) “ V/ |
Options o JET:
 Volumetric
Charges

» Fixed Charges
e Minimum bills

« Demand

Charges

Can be implemented

based on existing

meter technologies
Source: IET based on Cross-Call, D., et al. (2018), Linvill 2014
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Rate Design:

An Extended Overview of Rate
Design Options




An Extended Overview of

. . N/

Rate Design Options m JET:2

* Volumetric * Time-of-Use « Two-way rates

Charges * Critical Peak

* Fixed Charges Pricing

* Minimum bills * Real-Time Pricing

 Demand Charges » Locational Pricing

Can be implemented Require advanced

based on existing metering

meter technologies infrastructure (AMI)

Source: IET based on Cross-Call, D., et al. (2018), Linvill 2014
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Smart Rates:

Technical Requirements




Smart Rates — R/
Technical Requirements = |ET &=

« Time-varying and locational rates require advanced metering
infrastructure (AMI)

 Without advanced metering , time-of-use rates can be offered as a
proxy. However, this also requires a meter that is capable of
tracking at least two billing periods (off-peak and peak).

« Advanced metering technologies are currently rolled out in many
jurisdictions around the world.

« Customers will face increasing metering costs.

» Appliances will also have to become smarter (automated demand
response)

Source: IET based on Faruqui, A., et al. (2012).
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Smart Rates — R/
Technical Requirements = |ET &=

« Developing countries:

— Ultilities in China have installed over 408 million smart meters
representing 68.3% of tracked smart meter installations world-wide in 2017.

* (So-called) developed countries

— Ontario (Canada) has rolled out smart meters for 4.8 million commercial
and residential customers. The technology has however come under heavy
fire, as savings expectations have not been met.

— In Japan, all utilities were asked to present plans to 2025 for the installation
of smart meters to every household, nearly 80 million in total. (US DOC,
2015)

g CLEAN EMERGY
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Smart Rates — R/
Technical Requirements = |ET &=

* European Union

— Currently 40% of EU citizens have a smart meter. “By 2020, it is expected
that almost 72% of European consumers will have a smart meter for
electricity” (European Commission, 2014).

— Italy was one of the first countries to embark on a nationwide smart-meter
deployment. Between 2001 and 2006, Enel installed nearly 30 Million
devices, and is currently rolling out a second wave of smart-meters.

— Sweden was the first EU country to reach 100% smart meter penetration
in 2009. It is now mandated by law for consumers to utilise smart meter
technology in their homes.

Source: IET based on

g CLEAN EMERGY
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Smart meters installations ”
- - “ International
are quickly growing m JET:2
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Global cumulative smart meter installations Source: IEA (2018)
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Time-varying Rates:

Time-of-Use (ToU) Rates




Time-of-Use Rates N/
= |ET

Energy
Transition

« Time varying rates have been used to create an incentive to shift
consumption to off-peak times.

« Higher prices are designed to deter consumption during peak
times

« Many utilities have offered stepped rates (lower at night, higher
during the day) to large industrial and commercial customers for
decades

* However, a growing number of markets are beginning to experiment
with time of use rates for residential customers.

g CLEAN EMERGY
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Time of Use Rates Ty
m [ET:.

Under time-of-use (TOU) rate design:

« customers are billed according to the time of day at which power
IS consumed, typically across peak, shoulder, and off-peak
periods

« TOU pricing sends a time-specific price signal to customers about
the high cost of energy/potential grid congestions in an effort to
shift and/or reduce use.

* Prices more closely reflect the real value of real-time generation (still
a proxy).

« There is a wide range of time-based rate options with different
levels of temporal granularity (e.g. 15 minutes, 30 minutes, 1-hour,
etc.)

g CLEAN EMERGY
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Time-of-Use Design: v
- - - “ International
Decision Points o [ET

« Peak/Off-peak price ratio can be a strong predictor of customer
peak load reduction, on which TOU can have a significant impact

« Higher ratios send a stronger price signal to shift consumption
away from peak hours

« Time-of-use rates with a 5:1 ratio tend to double the peak
reduction compared to a 2:1 ratio

« Peak Period Duration and Peak Period Frequency have a
significant impact on customer acceptance.

* When peak periods are too long or occur too often, customers
may be less willing to enrol in a time-based rate.

g CLEAN EMERGY

: SOLUTIONS CENTER
AEETIFG TRIES'WITH CLEAN ERERCY POLICY



Time-of-Use Design:

Peaks, Shoulders, Off-Peaks

A‘ International
Energy
- Transition

« Reasoning for peak,
shoulder and off-peak
price differentiation:

— Marginal supply costs
(energy and capacity
component) are higher
during peak periods

Source: Cross-Call, D., et al. (2018)
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Time-of-Use Design in the USA A\
J = |[ET ="

 Time-of-use rate structures offered in Hawaii, Colorado and Minnesota

Hawaii Electric TOU-RI Xeel-Colorado (Summer) Xeel-Minnesota (Summer)
401 14 [
35 12 25
E [} 10 -
= 25 ‘
£ POPP: 28 g POPP:24 POPP: 46
o 15 B 10
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5 2
0 [ [1]
1 3 &5 7 9 11 1% 15 17 1% 21 I3 1 3 5 7 9 11 13 15 17 19 X1 23 1 3 5 7 9 11 1% 15 17 19 r1 2%
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Peak to Off-
e? Price

Ratio

Source: Cross-Call, D., et al. (2018)
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Time-varying Rates:

Critical Peak Pricing




Critical Peak Pricing é‘lg.’.,m,m,
N

Transition

« Critical Peak Pricing is a variation of standard time-of-use rates

« To capture additional value, some jurisdictions introduce an additional
critical peak period (CPP), which occurs only during grid
emergencies or during the most expensive hours of the year.

» Electricity prices during this periods are generally several times
higher than under normal conditions (high peak-to-off-peak price ratio)

« The price is pre-determined, as are the allowable time periods, but the
actual peak events are finalized a few hours to a day in advance

Sources: IET based on E3 Analytics and RMI 2016

g CLEAN EMERGY
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Critical Peak Pricing — South Africa o [~
m JET::.

« 17 critical peak days, 248 non-critical peak days

Eskom (SA) $ct/kWh
30

25

20

ct/kWh
o

Peak
Peak
Peak
Peak
Peak
Peak
Peak
Peak

Standard
Standard
Standard
Standard

Off
Off
Off
Off

High demand season Low demand season [Sep High demand season Low demand season [Sep

[Jun - Aug] - May] [Jun - Aug] - May]
Active energy charge [c/k\VWh] NON-CRITICAL Active energy charge [c/kWh] CRITICAL PEAK DAY
PEAK DAY rates for 348 NORMAL days rates for 17 CRITICAL PEAK days

Source: Eskom (2015), Ruraflex
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Time-varying Rates:

Peak Time Rebates




Peak Time Rebates Ty
SIET:

Transition

« Under peak-time rebates (PTR), instead of charging a higher rate
during critical events, participants are paid for load reductions

« Customers pay the regular rate at all hours, but receive a proportional
rebate when they reduce their consumption against their baseline
consumption when the grid is under stress.

« Peak-time rebates, in contrast to CPP, offers a financial reward with
no penalty for the customer that does not change usage.

- May be seen as “Training wheels” for Critical Peak Pricing (CPP)

Sources: IET based on RAP online (2012)

g CLEAN EMERGY

: SOLUTIONS CENTER
Ll JTRIES WITH COLEAN EMERGT FOLICY



Baltimore Gas & Electric (BGE) R/
Peak Time Rebate m JET:"

« A utility in Baltimore (USA) enrolled over 1 million customers in a Peak
time Rebate program as of 2016

« Customers are notified by phone, email, or text the day before an
“energy savings day’; if customers reduce their usage from 1pm to
7pm, they receive a $1.25 per kWh bill credit.

« This achieved 209 MWs of peak demand reduction.

Critical Peak Rebate (CPR) I 10

b-‘
TR R

1AM 5 AM NOON 5 PM MIDNIGHT

TIME OF DAY
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Time-based Rates:

Real Time Pricing




Real-Time Pricing é‘lg.’.,m,m,
N

Transition

« Participants in RTP programs pay for energy at a rate that is linked to
the hourly market price for electricity (reflecting influx from wind
and solar and potential grid congestions).

« Depending on customer class, participants are made aware of hourly
prices on either a day-ahead or hour-ahead basis.

« Typically, only the largest customers (commercial and industrial) in
specific regions participate in RTP programs.

« RTP uses hourly day-ahead or sub-hourly (e.g., five minute interval)
spot market prices to bill and compensate customers for services
required and provided.

g CLEAN EMERGY
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Real-Time Pricing é‘lg.’.,nm,
N

Transition

« Under hourly pricing, a customer may benefit from installing a
combination of solar PV and battery technology that might not be
economical under a less granular rate structure such as traditional TOU

rates.
HOURLY PRICING -+++ FLAT VOLUMETRIC RETAIL TYPICAL TOU PRICING

100 4
90 -
80 1
70 -
60 -
50 |
40 -
30 A

RATE ($/MWh)

20 A

10

-10 - 4 a.m. 8a.m. 12 p.m. 4 p.m. 8 p.m. 12 a.m.
TIME OF DAY

Source: RMI (2017)
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Time-varying Rates:

Advantages and Disadvantages




Overview of Time-Varying Rates
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Flat Rate

TOU Rata

{200 AM 6:00 AM (200 PM 6:00 PM 12:00 AM

.................................................................................. Flat Rate

Critical Peak Pricing

1230 AM 6:00 AM | 200 PM 6:00 PM 12:00 AM

.............. e Flat Rate
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Advantages

. . A
of Time-Varying Rates (ToU) Y

Encourage more efficient timing of electricity use

Reduce need for expensive peaking power plants and Save
money for consumers by shaving peaks (if enough customers
participate).

Incentivize PV/DG (depending on peaking time and design of rates)
Help reduce power outages

Create greater awareness among power users about their usage
patterns.

Trigger demand-side flexibility (and thus help integrating VRE)

g CLEAN EMERGY
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Disadvantages 7
of Time-Varying Rates (ToU) SJETE"

* Increases complexity

« Typically require smart meters (e.g. AMI) and often only makes
sense for commercial and industrial customers

« Harder for customers to understand their bills.

« Canincrease consumer bills by increasing prices during times of
high consumption

« May penalize certain customers, or customer classes (e.g. small
businesses) who cannot easily shift their usage patterns.

g CLEAN EMERGY
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Advantages and Disadvantages of AV

Critical Peak Pricing _IETE’,:}?Z ;;;; ,
Advantages:

« Critical Peak Pricing can further incentivize load-shifting to stabilize
the grid.

« Avoid black-outs in electricity networks with frequently occurring
constraints (grid or power)

Disadvantages:

« Critical peak price does not reflect real system costs during critical
events (costs change).

« Peak prices can increase electricity bills (or increase the revenues of
the supply company).

g CLEAN EMERGY
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Advantages and Disadvantages of R
Peak Time Rebates m JET:"

Advantages:

* Provides a level of bill protection that is not embedded in other rates:
a customer’s bill can only decrease under the PTR in the short run.

« This leads to greater acceptance by policymakers and customers

Disadvantages:
 Does not depict the true cost of electricity at peak times and

 Does not provide the price sighal necessary to encourage adoption of
distributed technologies.

« Requires calculating the baseline consumption of every consumer.
Inaccuracies can lead to significant cost increases for the utility.

g CLEAN EMERGY
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Advantages and Disadvantages of R
Real-time Pricing = ET:"

Advantages:

* Provides the best available price signal about the marginal value of
power at a location to customers.

« RTP can unleash innovation in distributed energy (incentives for PV
and combination with battery systems).

Disadvantages:

* Necessitates automating technologies (AMI) for customers to respond
to prices.

* Price uncertainty and volatility can be obstacles for many consumers.

g CLEAN EMERGY
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Smart Rate Design:

Locational Pricing




Locational pricing é‘lg.’.m,m,
N

Transition

« Instead of treating all customers equally
regardless of their location on the
distribution system, locational pricing
provides geographically differentiated

price signals. Nodal

» Locational (network) prices should
reflect the specific costs to transmit
electricity from generation to load

Zonal

« Usually electricity networks are either
zonal or nodal (and, in some cases, ®
hybrid)

g CLEAN EMERGY

: SOLUTIONS CENTER
Ll JTRIES WITH COLEAN EMERGT FOLICY



Nodal Pricing — Wholesale o [~
SIET:

Transition

 Wholesale market prices are different at
each node of the electricity network.

~125 USD/MWh

« Differences in marginal prices at each node ™ —__

reflect the scarcity of generation capacity
and transmission capacity (i.e., congestion).

« Consumers at a high-priced nodes have an
iIncentive to lower demand, and producers
have an incentive to increase generation ir
these locations.

\

~28 USD/MWh

Source: Hirth (2018)

o CLEAM EMERGY

SOLUTIONS CENTER
FTRIES WITH COLEAN EMERGY FOLICY



Zonal Pricing — Wholesale s‘IETﬁ;@am,

Transition

« Similar to nodal pricing, zonal pricing establishes different marginal
prices at different locations/zones due to transmission capacity
constraints.

« The difference to nodal pricing is that only transmission constraints
between zones are considered, leading to uniform marginal prices
within a zone. Network constraints, such as transmission line limits
within a zone, are not considered.

g CLEAN EMERGY
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“Hot Spot Pricing” in the -
i i N/
Distribution Network = |[ET ==

« Under the nodal network system, the regulator can identify “Hot
Spots”, i.e., locations on the distribution system that suffer from grid
congestion/scarcity of generation.

* In order to meet (new) load, it can be cost effective to signal customers
to install distributed energy resources (ranging from demand
response to storage to distributed generation).

« Customers that install distributed generation in high-value locations
could be incentivized via credits/rebates on their electricity bill.

At the same time, new and costly investment into the distribution
networks (e.g. new substations) can be avoided or delayed.

Sources: IET based on RMI (2017)
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“Hot Spot Pricing” in ”
Distribution Networks = |ET ="

Brooklyn

Con Edison
Brooklyn/Queens Demand
Management Plan

* The plan tries to incentivize DG
technologies (PV, storage, load Gowars 8o
management) to avoid upgrade of
substations which by cost up to
$1 billion.

« The program is only available to
customers within the area served
by the existing substation. o

The Narrows

CE conEdison

Source: ConEdison (2017)

o CLEAM EMERGY

SOLUTIONS CENTER
FTRIES WITH COLEAN EMERGY FOLICY



Distribution Locational Marginal R/
Pricing = ET:"

« Similar to locational marginal ~ Nodes on Texas power system (ERCOT)
pricing in nodal markets:

* Hourly or sub-hourly price
signals are sent to nodes
on the distribution system

g CLEAN EMERGY
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Incentives for DG Iin High Value A
Locations ET

« Grid operators/utilities should publish maps with constraints and needs
for new DG capacity, value of avoided investment per MW installed

nnnnnn

Source: SEIA (2018).

CLEAM EMERGY
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Locational Rates:

Advantages and Disadvantages




Advantages and Disadvantages of A
Locational Pricing _IETE’,:}?Z ;;;; ,

Advantages:
e Can help to overcome (distribution) network constraints.

« Can help to avoid investment in expensive distribution network
upgrades.

Disadvantages:

« Locational constraints (and prices) can vary over time; Therefore, price
signals for investment in DG might not be sufficiently long (uncertainty).

« Lack of acceptance: Customers might not agree with paying more or
less depending on where they live.

g CLEAN EMERGY
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Smart Rates:

Implementation Options




Smart Rates — 7
Implementation = ET#2"

« Start with pilot projects for specific customer groups

« Make new rates optional at the beginning (mandatory implementation
can follow later).

« Gradual roll-out of advanced metering infrastructure (starting with
industrial and commercial customers)

» Specific rates for prosumers or rate design changes for all customers?

g CLEAN EMERGY
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Balancing Interest of Actors in Line

with Overall Objectives




Balancing Interests and Overall S
Objectives of Rate Design = JET

Utility Interests

= Cost recovery
= Revenue security

r’ CLEAM ENERGY
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Balancing Interests and Overall R
Objectives of Rate Design = JET

Prosumer Interests Utility Interests

Customer empowerment = Costrecovery :
Enabling new = Revenue security

technologies
Incentives for PV

CLEAM EMERGY
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Balancing Interests and Overall R/
Objectives of Rate Design = ETH

Transition

Overall Objectives of Rate Design

« Cost causation, cost allocation, fairness, affordability, gradualism

« Cost-efficiency (overall system costs); Flexibility (demand-side);
« Decarbonization; energy efficiency;

/Prosumer Interestsx / Utility Interests \

Customer empowerment = Costrecovery :
Enabling new = Revenue security
technologies
Incentives for PV

/

CLEAM ENERGY
= SOLUTIONS CENTER
AESETIFG COUMTRIES WITH CLEAN ERERGT POLICY
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Pre-Requisites for Fair Rate Design:

Cost-Benefit Analysis of Distributed
Generation




Benefits and costs: Establishing a standard R/
methodology for assessment ASIET e

Transition

» Costs for the prosumer/customer

o Installation costs, insurance costs, maintenance costs, and inverter
replacement

« Costs for the system (and the utility)
o Integration costs
o Lost revenue for the utility
» Due to a shrinking customer base
» Competition between (old) utility business and self-generation

g CLEAN EMERGY
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Benefits and costs: Establishing a standard R/
methodology for assessment & IET o
* Costs for the system (and the s .

utility)
o Billing and metering costs I
(administrative costs)

» Cost shifts from prosumers to
non-prosumers

« Calculating reduced value of
solar in high penetration
scenarios

- CLEAM EMERGY
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Benefits and costs: Establishing a standard R/
methodology for assessment ASIET e

Energy
Transition

« Benefits for the electricity systems
o Avoided energy benefits

» the cost of the electricity that the utility did not need to produce — “marginal
generation displaced”

» Peak shaving
o Avoided line and system losses

o Secure generation capacity (despite intermittency — system-wide analysis
necessary)

o Distribution and transmission impact (avoided congestions in the grid)

Source. IREC 2013
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Benefits and costs: Establishing a standard R/
methodology for assessment ASIET e

Transition

« Benefits for the electricity systems

o Grid support - ancillary services (reactive power, voltage control, frequency
response)

Financial services (fuel price hedge)

Financial services (reduced market prices during peak hours)
Security services: resilience and reliability

Environmental services (carbon and other emissions)
Calculating macro-economic benefits (job creation)

Fast deployment of solar PV (compared to other technologies)

Democratization of energy system (not only “rich people”) — special
programs for lower-income families?

O O O O O O O

Source. IREC 2013
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Cost and Benefits of Distributed

: 2\ /4 -
Generation = |ET

+ Reduced revenus

Decreased . S
Risk of “death spiral’

TSO/DSO revenue

PV popular with voters
“Energy Democracy”

Political benefits

. . Cost to expand grid
Grid expansion ost 1o expand g
Risk of stranded asssts

and upgrades

TE&D deferral
Avoided losses Grid benefits

Generators lose revenus

Risk of bankruptcy

Incumbent
generator risks

Economic benefits

Lower tax payment from
the ratail rate

Decreased tax
revenues

Environmental
benefits

The report provides a description and
discussion of benefits and costs

Source: IEA RETD 2014




Cost and Benefits of S
Distributed Generation = ET::"

« With low shares of distributed generation (up to 2% of total electricity),
analyses in the US have shown that the benefits far outweigh the costs

— Expressed as : present value of revenue requirements = revenue that the
utility must recover from customers to cover the costs of serving customers.

AT 20N
Colorado e
W G e ——
M ————
MiSSiSSI DD | —————— Cost (increased PVRR)
Nevada | — m Benefit (reduced PVRR)
NJ and PA

North Caroling e —

SO S50 S100 S150 S200 $250 S300
Levelized $/MWh

Source: Whited 2016
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Outlook: Two-Way Rate Design &V .
SIET:

Transition

» Classic Net Metering
* Net Metering 2.0

Related training units are:

e Classic FIT v' 2. Introduction to Solar Policies:
Net Metering, Net Billing, NET-
* NET-FIT FIT, FITs, and Auctions
» Other compensation mechanisms v' 3. Solar PV Policy Deep-Dive:
and business models Overview of Compensation

Mechanisms for Rooftop Solar

v' 5. Solar PV Policy Deep-Dive:
FITs and Premium FITs

v' 6. Solar PV Policy Deep-Dive:
Net Billing and Net Metering
(and other self-consumption

Inverter DC/AC
@ policies)
i . e v 7. Solar PV Policy Deep-Dive:
andproductin e mter NET-FITs
= v' 9. Deep-Dive: New Business
Models

Source: RENAC
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« RMI (2017). Rate Design For The Distribution Edge: Electricity Pricing For A Distributed
Resource Future, e-lab. Available at: https://rmi.org/wp-content/uploads/2017/04/2014-
25 elLab-RateDesignfortheDistributionEdge-Full-highres-1.pdf

« EC (2014). Cost-benefit analyses & state of play of smart metering deployment in the EU-
27, Working Document SWD(2014) 189. Available at: https://eur-lex.europa.eu/legal-
content/EN/TXT/PDFE/?uri=CELEX:52014SC0189&from=EN

« Dutta, G. & Mitra, K. J (2017). A literature review on dynamic pricing of electricity, Journal
of the Operational Research Society (October), Volume 68, Issue 10, pp 1131-1145
https://doi.org/10.1057/s41274-016-0149-4

* Analysis Group (2016). The Value of “DER” to “D”: The Role of Distributed Energy
Resources in Supporting Local Electric Distribution System Reliability. Available at:
http://www.analysisgroup.com/uploadedfiles/content/news _and_events/news/value_of de
r_t0%20_d.pdf

« SEIA (2018). Getting More Granular: How Value Of Location And Time May Change
Compensation For Distributed Energy Resources, Whitepaper Series. Available at:
https://www.seia.org/sites/default/files/2018-01/SEIA-GridMod-Series-4_2018-Jan-
Final_0.pdf
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Paris, International Energy Agency.

 |EA-RETD (2014). Residential prosumers — Drivers and policy options (RE-Prosumers) ,
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« Synapse (2017). The Ratemaking Process, Available from http://www.synapse-
energy.com/sites/default/files/Ratemaking-Fundamentals-FactSheet.pdf

« Whited, M., et al. (2017). Caught in a fix: The problem with fixed charges for electricity,
(Synapse Energy Economics), Available from http://www.synapse-
enerqy.com/sites/default/files/Caught-in-a-Fix.pdf

« Chernick, P., et al. (2016). Charge Without a Cause? Assessing Electric Utility Demand
Charges on Small Consumers, Electricity Rate Design Review Paper No. 1, Available
from https://www.seia.org/sites/default/files/Charge%20Without%20a%20Cause%20-
%20Final%20-%207-18-16_0.pdf

« Faruqui, A., et al. (2012). Time-Varying and Dynamic Rate Design Regulatory Assistance
Project and Brattle Group, Available from https://www.raponline.org/wp-
content/uploads/2016/05/rap-faruquihledikpalmer-timevaryingdynamicratedesign-2012-jul-

23.pdf

« Lazar, J. and W. Gonzalez (2015). Smart Rate Design For a Smart Future, Regulatory
Assistance Project. Available from http://www.raponline.org/wp-
content/uploads/2016/05/rap-lazar-gonzalez-smart-rate-design-july2015.pdf
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« EEI (2016). 1.0 Primer on Rate Design For Residential Distributed Generation, February
2016. Edison Electric Institute. Available from
http://www.eei.org/issuesandpolicy/generation/NetMetering/Documents/2016%20Feb%20
NARUC%20Primer%20o0n%20Rate%20Design.pdf.

« APPA (2015). Rate Design for Distributed Generation - Net Metering Alternatives,
American Public Power Association, Available from:
https://www.publicpower.org/system/files/documents/ppf rate_design for_dg.pdf

« Linvill, C., et al. (2014). Designing Distributed Generation Tariffs Well - Fair Compensation
in a Time of Transition. Montpelier, VT, The Regulatory Assistance Project (RAP). Available
from https://www.raponline.org/wp-content/uploads/2016/05/rap-linvill-designing-dg-tariffs-
well-naruc-ere-winter-2014.pdf

« SEIA (2013). "Rate Design Guiding Principles for Solar Distributed Generation, Solar

Energy Industries Association, Available from

https://www.seia.org/sites/default/files/resources/RD guiding_principles FINAL.pdf.

AEE (2018). "Rate Design for a Distributed Energy Resources Future - Designing rates to

better integrate and value distributed energy resources, Advanced Energy Economy.

Available from https://info.aee.net/hubfs/PDF/Rate-Design.pdf
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Further Reading: Rate Design and R/
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 RAP (2018). Designing retail electricity tariffs for a successful Energy Union (Webinar).
Avallable at: https://www.raponline.org/event/designing-electricity-tariffs-for-successful-
energy-union/

« Kolokathis, C., et al. (2018). Cleaner, Smarter, Cheaper: Network tariff design for a smart
future, Regulatory Assistance Project, Available from https://www.raponline.org/wp-
content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-
19.pdf

« RMI (2016). Areview of alternative rate design. Rocky Mountain Institute. Available at:
https://rmi.org/wp-content/uploads/2017/04/A-Review-of-Alternative-Rate-Designs-
2016.pdf

« The Brattle Group (2015). 10 Questions about Demand Charges, Available at:
http:/files.brattle.com/files/5933 the top 10 guestions_about demand_charges.pdf
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https://www.iea.org/tcep/energyintegration/smartgrids/ [last accessed on 24/09/2018]

g CLEAN EMERGY



https://www.raponline.org/event/designing-electricity-tariffs-for-successful-energy-union/
https://www.raponline.org/event/designing-electricity-tariffs-for-successful-energy-union/
https://www.raponline.org/event/designing-electricity-tariffs-for-successful-energy-union/
https://www.raponline.org/event/designing-electricity-tariffs-for-successful-energy-union/
https://www.raponline.org/event/designing-electricity-tariffs-for-successful-energy-union/
https://www.raponline.org/event/designing-electricity-tariffs-for-successful-energy-union/
https://www.raponline.org/event/designing-electricity-tariffs-for-successful-energy-union/
https://www.raponline.org/event/designing-electricity-tariffs-for-successful-energy-union/
https://www.raponline.org/event/designing-electricity-tariffs-for-successful-energy-union/
https://www.raponline.org/event/designing-electricity-tariffs-for-successful-energy-union/
https://www.raponline.org/event/designing-electricity-tariffs-for-successful-energy-union/
https://www.raponline.org/event/designing-electricity-tariffs-for-successful-energy-union/
https://www.raponline.org/event/designing-electricity-tariffs-for-successful-energy-union/
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://www.raponline.org/wp-content/uploads/2018/01/rap-ck-mh-aj-network-tariff-design-for-smart-future_2018-jan-19.pdf
https://rmi.org/wp-content/uploads/2017/04/A-Review-of-Alternative-Rate-Designs-2016.pdf
https://rmi.org/wp-content/uploads/2017/04/A-Review-of-Alternative-Rate-Designs-2016.pdf
https://rmi.org/wp-content/uploads/2017/04/A-Review-of-Alternative-Rate-Designs-2016.pdf
https://rmi.org/wp-content/uploads/2017/04/A-Review-of-Alternative-Rate-Designs-2016.pdf
https://rmi.org/wp-content/uploads/2017/04/A-Review-of-Alternative-Rate-Designs-2016.pdf
https://rmi.org/wp-content/uploads/2017/04/A-Review-of-Alternative-Rate-Designs-2016.pdf
https://rmi.org/wp-content/uploads/2017/04/A-Review-of-Alternative-Rate-Designs-2016.pdf
https://rmi.org/wp-content/uploads/2017/04/A-Review-of-Alternative-Rate-Designs-2016.pdf
https://rmi.org/wp-content/uploads/2017/04/A-Review-of-Alternative-Rate-Designs-2016.pdf
https://rmi.org/wp-content/uploads/2017/04/A-Review-of-Alternative-Rate-Designs-2016.pdf
https://rmi.org/wp-content/uploads/2017/04/A-Review-of-Alternative-Rate-Designs-2016.pdf
https://rmi.org/wp-content/uploads/2017/04/A-Review-of-Alternative-Rate-Designs-2016.pdf
https://rmi.org/wp-content/uploads/2017/04/A-Review-of-Alternative-Rate-Designs-2016.pdf
https://rmi.org/wp-content/uploads/2017/04/A-Review-of-Alternative-Rate-Designs-2016.pdf
https://rmi.org/wp-content/uploads/2017/04/A-Review-of-Alternative-Rate-Designs-2016.pdf
http://files.brattle.com/files/5933_the_top_10_questions_about_demand_charges.pdf
https://www.iea.org/tcep/energyintegration/smartgrids/

Thank you for your time!
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