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Implementing Demand ResponséDR) in Vietnam can bring multifaceted benefits to

the country and provide economic, reliability, and system management benefits.

While there have been successful DR pilot projeciis Vietham, a number of barriers

OAT AET OI $260 EI bl A hefFin® Repditiofithe asgigheedt OADT OO EO
@Promoting Implementation of Demand Response Programs in Vietnam AAOOEAA 1 00
for GIZ.1t is divided into three main parts. Itbeginswith a review of the current DR

regulatory and policy framework and institutional context. It follows with a review of

international DR best practices, especially those that are most relevant to the Vietnam

context. Finally, it outlines recommendationsfor DR program implementationfor the

short, medium, and long term.

Existing Regulatory Frameworks & Challenges for Demand Response
Implementation

In 2019, electricity sales in Vietnam reached about 241 billion kWh, an increase of
approximately 9.5% as compared to 2018. Even though this growth rate has been
stable at 9.510% per year during 2010- 2019, it is expected tadrop slightly to 8%

per yearduring 2021 z 2030. Installed capacity of the system was nearly 55 GW as of
2019 and is expected to be 138 GW by 2030 in order to guarantee power supply for
socio-economic development.

Generation expansion is the main solution to meet power demand in lortgrm.
However, in the shortterm, Demand Side Management (DSM) ai@emand Response
(DR) in particular will play an essential role in maintaining reliability indicators.

Other notable benefits of DR include system asset management, financial benefits for
customers and lower power system production cost.

DR has been firsintroduced by Circular 23/2017/TT -BCT dated November 11, 2017
AT A OEAT ZOOOEAO ET OO0OE O&0gdhtédMaren8818AU $AAEOQEIT
Decision 17/QD-BCT dated January 28, 2019 and Decision 54/QDTDL dated June
12, 2019. Detaiéd guidance in term of process, monitoring and evaluation as well as
institutional arrangement have been well described in these legal doawents.

DR event implementation guidance is ready in term of technical and institutional
however, financial supporting mechanisns are still missing. After yearsof pilot
implementation, all Power Corporations (PCs) have faced challenges in encouraging
customers to participate in DR events due to lack of financial incentives, tle
financial benefits for customers who participate in DR events are not significant or
clear. Without financial incentives, the level of participation of customers has
decreased @er time.

Direct compensation for customers participating in DR events has been applied
during apilot program in EVNFHCMC in 2015 fromts Science and Technology Fund.
However, thismechanism ismainly appropriate for short-term, pilot-type
implementation. Expenses associated with DR event implementation are not eligible
to be accounted as business expense B&s are not able to pay direct compensation



to customers neither deduct in their power bills. DR associated expense is not defined
as an ancillaryservice in Vietnam as in other international power market.

A Time of Use (TOU) mechanism has been reflectedthre existing tariff structure. For
years,the TOU mechanism has contributed to shifting demand toward effeak hours.
However, the difference letween peak and offpeak tariff is not significant enough to
attract DR implementation. Additionally, as the power system evobs, the definition
of peak hours needs to be more flexible in order to increagie efficiency ofthe TOU
mechanism.

It is essential that all the above-mentioned barriers would beresolvedin the future.
Recommendations for policy improvement will be the starting point for policy
makers in MOIT, ERAV to initiate intervention inthe power sector to establish
effective mechanism forDR implementation.

International Best Practices in Demand Response Program
Implementation

Various international best practices can be examined to guide the implementation of
Demand Response in Vietnam. Our stugyovided a survey of relevant proven
international best practices related to successful DR program implementation,
including summary descriptions of notable DR programs of interest to Viet Nam. The
DR programs selected for review for thisssignmentwere limited to successful
examples, regional programs of note, or those that share similarities with DR
programs recently piloted in Viet Nam. This survey was carried out in order to
present the programmatic details of interest and to recommend further relevant
improvements enabling implementation of the DR programs (including all sub
programs) outlined in Circular 23/2017/TT -BCT.

As suchour examination of best practicesattempts to address the following
guestions: i) what are the most relevant jurisdictions in terms of programmatic
offerings, climatic similarities, or other factors; ii) what characterizes their success;
iii) what are the important lessons learned for Viet Nam from these jurisdictions. In
addition to those three questionspur study of best practicesalso reviews the topics
of program financing mechanisms, and measurement and verification (M&V)
methodologies, including forbaseline calculations that are in use in these
jurisdictions.

Summary description of DR programs from the following selected jurisdictions are

presented: South Korea, Japan, Singapore, Australia, and the US state of California. It

should be noted that ths study aimed for the balance between a simple international

survey of DR programs, and a deep analysis of those DR programs that have some

OAT AGETT O1T 6EAO . Ai 60 DPOICOAI O AT A AiT1TAEOQOEII
survey would only be useful befoe the implementation of any pilot DR programs,

while a case study would be more appropriate once key DR program elements have

been identified for Viet Nam, allowing the case study to further cover each program

element of interest in depth.



We review thequestionsof relevancy, DR programmatic offerings, and success
factors, as well assummarize the financing mechanisms, measurement and

verification, as well as the baseline calculation methodologies in usehetopic of

baseline calculations and M&V methoalogies are not yet needed until specific

program details have been finalized by ERAV. Nevertheless, several of these methods
can be helpful and useful for Viet Nam in designing its own M&V system and

developing the general principles that can guide the M&and baseline process going
forward.

| # OEA POT COAI AAOAEI O AAOAOEAAAR * ARAT &
specifically their use of a public trading exchange for the wholesale selling and buying
of electricity resourcesz received signifcant interests from stakeholders. In fact, all

of the jurisdictions presented here use some forms of a trading exchange to manage
the flow of electricity resources through their system. A related area of interest to
stakeholders is the use of aggregator® reduce the administration burden for the
implementing agencies or utilities. Of note, California also uses aggregators to

i ATACA OAOEAAT OEAI AOOOI i AOOh OEA OOAOGAGO
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in DR programs by automating the DR process.
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The jurisdictions studied operate in markets where DR providers can compete. All of

them allow and rely on the use of aggregators in the wholesale power market. In

thesejurisdictions, aggregators pool many different loads of varying characteristics

and provide backup for individual loads as part of the pooling activity, increasing the

I OAOAT I OAI EAAEI EOU AT A OAAOAET ¢ OEOE® £ O ETA
of aggregated controllable load, made up of many smaller customer loads, and sell

this as a single resource. A DR aggregator can be part of different entities or a third

party entity, depending the on the state of their market. Details on aggregator$etir

business models, development stages, and financing mechanisms are included, along

with details on how each of the jurisdiction finance their DR programs.

Both a trading exchange and the use of aggregators will require further development
ofthe VietrhAT AOA $2 | AOEAOh AT A AOA OEA 11T CEAAI TA®@
program activities and focus.

The path to Demand Response Deployment in Vietnam

Our work laid out several longterm options for the deployment of DR in Vietham. At
this stage, there is not enough evidence to determine which option(s) is the best in the
long term. All options could be implemented in parallelor they could be staged
through time, or it will slowly become clear that one of them ithe best betto achieve
6EAOT AT 8O0 1T AA OAAOAOEIT OAOCAOOS

The two charts below provide an overview of the options that we have explored wur
study, starting with Incentive -based DR (Program 1 from Circu lar 23) . For this
program, in the short term, several improvements must be brought to the existing nen
commercial DR programs. In subsequent stages, three options can be envisaged: switch
from non-commercial to commercial DR programs within the existing P@dministered



framework ; prepare the terrain for the aggregator model, by running a pilot
aggregator program on public funds ; and examine the feasibility of eselling DR as an
ancillary service to the system operator. Significant changes or clarificatis need to
be brought to the regulatory framework to make this possible.

The path to DR deploymenseveral longterm options forincentive-based DR (Program 1 from Circular 23)

Open DR to
smaller
Incentive-based customers
DR programs for
C&l customers

Open the DR Procure DR

Short term
improvements to
existing non-
commercial
programs

Pilot aggregator
on public funds

Feasibility of DR
as an ancillary
service

Significant
changes/
clarifications to

the regulatory

market to private
aggregators

competitively
(from
aggregators) on
the energy
market

Procure DR (from
PCs) as an
ancillary service

Procure DR
competitively
(from
aggregators) on
the ancillary
service market

Significant
changes to the
wholesale market

framework

In the long term, assuming that the development of the VWEM continues inradel,
this would pave the way for private aggregators trading DR on either the energy
market, or on a (yet to be created) competitive capacity or ancillary service market. As
aggregators get up to speed, they could also start targeting smaller customdtss too
early at this stage to recommend one lorterm option over the others. We suggest that
the Viethamese authorities keep all these options on the table until enough information
becomes available to select one (or several) of them and dismiss thiaers.

As regards the peak load electricity tariff program (Sub -program 2.2 from
Circular 23) , the path is more straightforward. Regulatory obstacles are much less
important: the possibility of introducing peak time tariff is already mentioned in PM
Decision 28/2014/QD-TTg Regulations on structure of electricity retail tariffThe first
step towards the deployment of critical peak pricing (CPP) is to prepare and implement
a pilot program.



The path to DR deploymengpeak load electricity tariff (SubProgram2.2from Circular 23)

Prepare and
implement CPP
pilot

Introduce Introduce Real

Roll-out CPP for Variable Peak Time Pricing

C&l customers

Conduct Pricing (VPP) (RTP)

audits/surveys to
understand

customers

preference on . o . . :
CPP Continuous Monitoring and Evaluation to inform regular adjustments

After the pilot, CPP could progressively be extended to a largerumber of C&l
customers. In the longer term, keeping pace with the evolution of the VWEM, variable
peak pricing (VPP) and ultimately reaitime peak pricing (RTP) could be introduced.

In addition to the necessary adjustments to the regulatory framework, eange of cross
cutting measures are required to support the deployment of these various options:

1 Continuous monitoring and periodic assessment of technological readiness

1 Preparation of the switch from manual / local DR to automated / remotely
controlled DR(Direct Load Control program)

1 Building the capacity of EVN and PCs to implement DR

1 Empower energy managers for commercial and industrial facilities with
demand response training

To pave the way for future developments, we recommendhé following 8-point Action
Plan for the short term.

N°  Title Pertains to Lead

Continue efforts to encourage behavior change in C& Non-commercial DR

1 customers (Program 1) PCs

2 Build the capacity of PCs, EVN, and C&I customers Z\lporg-;rgrrr:]nl?rual DR MOIT

3 Adopt a regional approach to triggering DR events Z\lporg-;rgrrr:]nl?rual DR EVN

4 Conduct Monitoring and EvaluationM&E) of existing Non-commercial DR MOIT
programs, including CostBenefit Analysis (CBA) (Program 1)

5 Conductstudies/surveys to understand customers Crosscutting MOIT

preferences

Peak load electricity
6 Design a pilot Critical Peak Pricing program tariff program (Sub- MOIT
program 2.2)
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Introduction

Authority for the Assignment

This Working Paper has been prepared under the authority of the service contract
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Assignment Objective and Scope
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The Assignment focuses on the following DR programs:
72 Curtailable Load Prograng CLP

72 Emergency Demand Response Pragmz EDRP

72 Reakttime peak-load electricity tariff program
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The CPCS Team has conducted a review of the current demand response (DR)
regulatory and policy framework, examined the institutional context, and conducted
stakeholder consultations to assess thpresent state of implementation of DR. This has
been followed by a review of international DR best practices, especially those that are
most relevant to the Vietnam context. Finally, the CPCS Team has contrasted those
international models and experience wih current approaches in Vietham and
developed recommendations.

Purpose of this Final Report

This report is the final report of the assignment, and compiles the working papers
from tasks 1, 2.1, and 2.2in addition to a methodology to carry out a cosbenefit
analysis (CBA).

TASK 0 TASK1 TASK 2.1 TASK 2.2
Review of Existing

i i Recommendations for
Regulatory Frameworks for fij ANalysis of International FINAL REPORT

Project Inception and In DSMJ/DR Program Practices on C/I DR Vietnam
person Consultations Implementation Program Implementation




Assignment Context
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from their normal consumption patterns in response to changes in the price of

electricity, or to incentive paymentsdesigned to induce lower electricity use at times o
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Viethnam has, for the past 13 years, been gradually experimenting with demand
response. Without going into great detail in thisintroductory part on the various
legislative and regulatory instruments that have been put in place, the following
provides a brief timeline on the state of demand response implementation.

1 From 2007-2015, pursuant to the Minister of Industry Decision 24Z/QD-BCN
dated 17/7/2007 on Approving the National Program for Power Demangide
Management, EVN implemented Direlated initiatives including customer
education and equipment audits and upgrades at the customer eAd

{ In 2015, in line with the Prime Minister® Decision 1670 / QBTTg dated
November 8, 2012, approving the Smart Grid Development Project in Vietnam,
and Decision 2324/QDBCD of March 19, 2014 by the Steering Committee of the
Smart Grid Development Prograr®, EVNHCM rollecbut a pilot DR programin
Ho Chi Minh City(HCMC)for large commercial and industrial customers

1 Following the EVNHCMC pilot and the learnings it provided, on November
2017, Circular 23/2017/TT-BCT was issued by the Ministry of Industry and
Trade (MolT) on Prescribing Contentsand Processes for Implementation of
, TAA 1 AEOOOI AT O 001 COAIi O | O#EOAODI AO ¢od6(Qs
for this Assignment

T In 2019, followingthe0 OET A - ET EOOAO08 O $TAQdEMeEChE ¢ x wT ¢ 1ip
2018 on the National Program on DSM period 2B-2020 with avision for 2030,
EVN organized 10 voluntary, norcommercial DR events.

The Ministry of Industry and Trade (MOIT) is officially tasked to lead national demand
side initiatives, including DR*

1 Source: US Federal Energy Regulatory Commission.

2 Direct Load Control (DLC) programs, other load research, time of use metand reactive

power compensation

3 Approving the 2014 work plan, including the development of incentive mechanisms for customsito

pilot the program at EVNHCMC.

41n accordancewiththe 0 OET A - ET EOOAO0B6 O S$WAEOEI T c¢xwlfcmpyrls



Figure1-1: Timeline DR Implementation in Vietham amkssociated_egislation
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As described above, demand response has been carefully examined and gradually
phased in since 2006. More recentlyhpecausethe country will face potential supply
shortages in the coming years, Vietnanhas undertaken a nationalscale demand
response rollout to help maintain supply balance, quality and reliability of power
services. Circular 23 explores a wide range of DR programminigicluding dispatchable
incentive-based programs non-dispatchable time-based programs non-commercial

DR programsand voluntary DR programs.

This Assignment will focus ondiscussing how to bestimplement the following three
programs: >
1 The Curtailable Load program;

1 The Emergency Demand Response program; and
1 The Reaitime Peak Load Electricitytariff program.

The programs identified in Circular 23are at various stagesof implementation, as
summarizedin the table below.

5 A more complete description is provided later in this paper.



Table1-1: ImplementationSatus of DR Programs

Program Status of Implementation

Dispatchable Incentive -based DR Programs

Curtailable Load Program- CLP (voluntary program targetedat the industrial Pilot
and commercial customers that have flexible production lines with 2019 Scaled DR
consumption ranging from low levels to high levels. Planned (beyond 2020)

The CLP is an economic based program and is designed to drive efficiency,
reduce the cost of production for the marginal unit of electricity.

Emergency Demand Response ProgranEDRP (voluntary program targetedat Pilot

the industrial and commercial customersthat have flexible production lines 2019 Scaled DR
with a wide range ofconsumption levels, and are able to change or reduce Planned (beyond 2020)
electricity demand quickly).

The EDRP is designed to ensure power system reliabilitifemand response is
deployed in the event that the power system is overloaded.

Non-dispatchable Time -based DR Programs

A two-tiered electricity tariff program (demand charge andenergy charge; Not in Scopé
targeted at customers who have already been on Time of Use tariff). There

no direct financial incentive mechanism for this program Qistomers need to

actively decide to adjust or change their demand to respond to price signal

especially within the peak time period to reduce electricity billing.

Realtime peak-load electricity tariff program (voluntary program targeted at Planned (beyond 2020)
industrial and commercial customers) The tariff includes TOU tariff and

special tariff for the peak time periods(The peak timeperiods are announced

on a caseby-case/time-to-time by authorized operators).

Non-commercial DR Prog rams

In this model, there is no financial incentive The reward can beaO D A U1 A 2019 Scaled DR
the form of preferential treatment if load curtailment is implemented as a last
resort measure to maintain integrity of the power system

Voluntary DR Programs

As envisaged in Circular 23, in this model, there is no financial incentivEhe Not in Scope
reward may be in the form of goodwill as the customer is seen as contributin

to social good. It is unclear whether and how a corporatiorcan incorporate

such grodwill in its accounting system.

Structure of the Final Report

This final report is divided into three main sections, following the terms of reference.
Part | is a review of existing regulatory frameworks for DR program implementation,
where we review the current policies and regulations related to demand response,
and identify barriers relating to DRprogram implemetation. Part llis a review of
relevant international best practices in DR program implementation which examines
the DR ladscapes anfinancial incentive mechanisms in South Korea, California,
Japan, Singapore anBustralia. Finally, Part 1l provides recommendations for DR
program implementation, presenting recommendations for the short, medium, and
long term.

6 ot in scop@means that neither thepilot nor the 2019 scaled DR initiative, or thiscurrent
Assignment ha looked into or will look into the implementation of this type of DR program



PartI:  Review of existing regulatory frameworks for DR program
implementation
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1 Introduction

The purpose ofPart I: Review of existing regulatory frameworksis to the review the
existing demand response legal and regulatory frameworks, and existing
implementation and near-term programming. Importantly, this section identifies
barrier sto enableDRimplementation, and reviews the recently issuedDecision 54 on

the Implementation of the Procedures for Implementing DRDecision 54 was issued by
ERAV as a guideline to PCs when they implement DR events, although it does not
specify incentives for DR. This Working Paper will identify obstacles and/or
constraints, to DR national roll out.

This section intends to answer the following questions:

1.) 0 $2 Al APPOI POEAOA AT OxAO OF OEA AEAITAI
2. Is there aclear policy, strategy and implementation program regarding DR?
3. Is the existing institutional and regulatory framework appropriate to
implement the program?
4. Is the feedback from the 2019 rollout encouraging as regards further

implementation of DR?
5. What arethe remaining barriers to successful implementation of DR?
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2 The Need for Demand Response:
Demand, Supply and Tariffs

In this chapter, we look at the drivers behind demand response adoptionand the
objectives set by the Viethamese governmentWe then reposition demandside
policies in the context of tariff setting.

2.1  Value of Demand Response

Demand responsiveness is not a panacéaresolve power supplyand reliability but it
is credited with many positives from the electrical system perspective, from the
AOOOT i AOB6 O Ainokerbroddly. Ahe tDdork lieirdd DR features the following
benefits:

System asset management benefits: DR can lower capacity requirements and allow
utilities to avoid the expense of new power generating capacity. As power prices
match production costs more closely, the savings can be passed onto retail customers.

Reliability benefits: DR can lower the prdability and impacts of forced outages.

Customer benefits: Customerscanadjust their demand,which resultsin a lower bill
or incentive payments.

Economic benefits: With reduced demand during peak periods, the need to dispatch
higher-cost power plants b reduced. This results in lower wholesale electricity
production costs and prices.

Other benefits include potential environmental benefits from reduced power plant
operation, flexible customer usage optionsand increased flexibility to respond to
systemcontingencies.While these cited secondary benefits are not easily quantifiable,
the cost avoided when a more expensive power plant is not dispatched can be
estimated from the avoided variable operating costsssociated with the power plant.

2.2 Drivers: Demand and Supply

The reasons behind the momentum for demad response in Vietham idargely driven
by demand and supply fundamentalgnd reliability considerations.

In 2019, electricity sales reached about 241 billion kWh (including poweproduction
sold to Cambodia), an increase of approximately 9.5% as compared to 2018.
Vietnamese baseload generation is hydro based, which makes it prone to
meteorological fluctuations, and puts upward pressure on prices when water levels are
lower than required. Economic demand response may be one way to hedge against
weather related variations.



Figure 2-1: Monthly Power Generation and Peak Demand in 2019
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Figure 2-2: Hydropower Production, 2012019

2010 011 2013 2015 2016 2017 2018 2019

T§ KWh (Billion k\Wh)
[3%] ol [*3] o e | [<=] Wy
= [=] E [=] [=] [=] = [=]

-
=]

=

m 50 hrong nim (hydropower production)

Source: EVNNLDC, 2019 Vietnam Power System and Power Market Operation

In 2019, the industrial sector absorbed 55% of total demand, while the residential
sector sat atabout 33%, a split that has according to EVNNLDC remained stable over
the past five years.



Figure 2-3: 2019 Demandby Sector and Service Territory
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Quoc Dung, reliability considerations are top of mind, and eaajor driver for the
adoption of demand response:
O#O00O0AT Ol Uh 6EAOT A 60 DI wihurcE&sUnieAe TT1T 1711
growth rate from commercial customers has remained a very high rate of about
10% per year. During peak hours, demand for powemsomption increases,
without DR programs, the power system may face an overload, which would mean
that the system would no longer be able to supply power to a large number of
customers. If DR is not implemented, we will have to make a huge investment in
power source and grid to be able to meet the maximum capacity level of the power
system. Such a high level of capacity can last only for 10 to 15 minutes, but its
required investment capital is too large, leading to very high unit costs for power
production, putting tension on selling price, directly affecting power usécs.
The number show that demand peaked at 38,249 MW in 2019, an increase of about 9%
compared to 2018, and the overall picture is striking with less than 5,000 MW in 2000
to this 2019 peak above 38,000 MW, an almost linear growth, with year over year
increasesof about 15%. Projection until 2030, show thatVietham will need to add
6,000x hmnmm -7 1T &£ AAPAAEOU AT1T OAITT U O 1 AAO OEA .

7 https://en.evn.com.vn/d6/news/Why -demand-responseprogram-must-be-implemented-in-
Vietnam-66-163-1535.aspx consulted February 2020 (notewith slight modifications related to
translation)



https://en.evn.com.vn/d6/news/Why-demand-response-program-must-be-implemented-in-Vietnam-66-163-1535.aspx
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While authorities have in able in the past 20 years to keep up with growing demand
thanks to large investments in he sector, projected capital needs are, according to the
International Finance Corporatior®, in the rangeof US$148 billion by 2030In spite of
the opening of the generation market since (2012 VCGMyholesale prices have been
too low to encourage deep pvate investment sector.® Another solution to ease
pressures on supply are imports as/ietham has exhausted homgrown generation
resources. However, additional capacity through imports is also limited by
interconnection capabilities. Demandside managenent measures in this context,
including DR appear necessary.

Figure 2-4: Demand Growth, 2002019
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According to EVN, lhe prospect for shortages is real and projections in the high risk
scenario looking at the following shortages
1 Year 2021 7z 2025:
o Power shortage from 3.5 billion-12 billion kWh
1 Year 2026 z 2030:
0 2026-2027: demand satisfied
0 2028-2030: shortage from 1.5 billon to 12 billion kWh

8 https://www.vir.com.vn/vietnam -seeksinvestment-in-energy-market-66737.html, consulted
February 2020

9 https://en.evn.com.vn/d6/news/WB -expert-Electricity -tariff -is-low-Vietnam-is-among-the-top-
electricity -consumption-countries-in-EastAsia-66-163-821.aspx consulted February 2020
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With a projected load growth factor of 34% in the 2021-2030 period, to ease pressures
on the system and help balance supply and demand, DR targets until the 2030 horizon
include a reduction of at least 30% of the oerall peak load, corresponding to at least
90 MW by 2020, 300 MW by 2025 and 600 MW by 2030.

2.3  Theoretical Considerations on Tariffs and Cost Allocation

In this section we will focus on ratesIn the preceding section we mentioned that
private investments in generation have not been as dynamic as hoped for since the
introduction of a generation market in 2012.0ne of the reasons cited for the lack of
investment in capacity by private entities, $ the low levelof tariffs.

2.3.1 Tariffs

Electricity tariffs are designed to ensure the financial sustainability of the sector and
the efficient use of electricity.

Financial Sustainability: Tariffs are the mechanism by which utilities collect
revenues from customers. In the regulatory world, utilities and regulators strive to
reach tariffs that atA O/EFAE Oh E O O (rarifisl shouldbk Adb $uthAhatl they 8
balance the interests of ratepayers with the interests of the utility as a goirgoncern.
The question of whether tariffs are fair, just and reasonable is at the heart of tariff
hearings, and case law and an accepted set of principles is relied upon by regulators to
make that determination.

&OT i OEA OOEI EOUG o &adenial Bldnarisin@diermining fAiQjdst A O A
and reasonable tariffs: the recovery of costs that are prudently incurred, and the right

to earn a reasonable return on investment. This is necessary to ensure that utilities
remain financially viable and can attract the financing necessary for future
investments. Costs must be recovered for financial sustainability.

10 Decision 175/QDBCT dated 28/01/2019 on Approving the Implementation Plan and Roadmap for
the DR Program

(@}



A 2016 World bank report 1 EECEI ECEOAA EOOOAO OAI AGAA O
sustainability, singling out theinadequacy of retail tariffs as a maj or challenge for
EVN and the vibrancy of the industry.

Without expanding on this, we will recall the key financial attributes of a good tariff
structure, as enumerated by James Bonbright and they include:
1. Tariffs should effectively yield total revenue requirements under the fair
return standard.
2. Tariffs should provide revenue stability from year to year.
3. Tariffs should apportion the total cost of service fairly among different
consumers.

Another key attribute Bonbright cites is that tariffs shald promote efficiency,
discouraging wasteful use of energy while promoting all justified types and amounts of A
OOAs8do 7A AAAOAOO AL£ZEAEAT AU ET OEA A 111 xEITC

Efficient use of electricity : Tariffs that are based on the marginal cost will provide a
price signal to consumers about the economic costs of supplying electricity. In the
absence of TOU tariffs, the price signal reflectee average cost of electricity, in spite
of the fact thatin reality peak electricity and oftpeak electricity are different products,
with different production costs.

TOU tariffs provide time differentiated price that provide more efficient price signals
that allow consumers to make decisions about how they use electricity more efficiently.
There is an incentive to usedss power when the cost of production is high. Demand
response programs provide a more efficient price signal, ideally by linking the price in
the highest demand period to the cost that can be avoided by curtailing consumption;
thereby shifting consumption from the system peak which increases economic
efficiency.

Public policy enabler : While the redistribution of revenues is not a standard purpose
of regulated tariffs, they can bedesigned as a welfare support tool for residential
consumers or they can spport specific sectors, for example tgoromote industrial
development

In this case, tariffs help implemenpublic policy. It is not clear whether this is the case
in Vietham. We will not discuss the pros and cons of using electity pricing as a
mecharism to channel public policies but notethat in a competitive electricity market

they can give rise to controversy.

2.3.2 CostAllocation

As mentioned above, tariff shouldapportion the total cost of servicefairly among
different users.To reachO £EB@IO AT A @idsAudlitids Appdrtidrototal

11 World Bank, A Financial Recovery PIan~for Vietngm ElectricittEVN), With Implications for
6EAOT AT 80 01 xAO 3AAOT Oh ! POEI ¢mpo
12 Bonbright, James C, Principles of Public Utility Rates, Columbia Univerdtsess, New York NY, 1961,



coststhey incur in what is known as a lass cost of service study to the various
customer classesTo appropriately functionalize, classify and allocateasts the cost
causality principle isapplied, namely at each of the step of the cost allocation model,
the question asked is what caused the cost.

The cost allocation model determines:

Whether each class of customers is providing the utility with a reas@ble
level of revenue necessary to cover the investments and costs of providing
service to that class.

Jass revenue requirement/responsibility of each class for its equitable
share of the utility's total annual cost of providing service within a given
jurisdiction.

o Creates pricing signals that encourage efficient use of system capacity.
o Avoids undue price discrimination among classes of customers.

In Vietnam, without going through thecost allocation model in use, we understand that
industrial customers pay the lowest tariffs.

2.4  Current Tariffs in Vietham

The Ministry of Industry and Trade and ERAYV in particular is accountable for electricity

OAOE AL OAOOEI ¢ AO AAEET AA28R(14/QDOTH]G Kk AprilET EOOA OGS
2014 on Regulations onStructure of Electricity Retail Tariff. MOIT/ERAV is also

responsible for fulfilling particular requests as highlighted in the statements below. In

particular, Article 5, paragraph 1 of this Decision states:

Article 5. Implementing Organization

1. The Minstry of Industry and Trade shall:
a) Regulate and guide the implementation of electricity retail price for
groups of electricity customers and the electricity price for the electricity
retailing units;
b) Study the formulation and request the Primilinister to consider and
approve:
- Mechanism of electricity price of 02 components including the power
price and electricity price for groups of electricity groups when the
technical conditions are favorable;
- Incentive mechanism of electricity price for pilot application for
customers participating in the program of electricity demand
management;
[Emphasis added]

This Decision identifies four customer classes grouped as: manufacturing,
administrative, business and residential. Based on EVN data, thél@a below shows
the applicable tariffs for the various endusers at different voltage levels and times of
use. The table also highlights the fact that the lowest gbieak tariff and lowest peak
tariffs correspondto usage by industrial customers.



Basedon current information we have, thecost causality of tariffs in Vietham is not
clear, namely we are not certain that the lowest peak tariffs paid by industrial
AOOOT I AOO Al OOAOPTI T A OF OEAEHe quastidn0s0dn8sOOET T O
how much incentive isnecessary to move the positiorf industrial players to take part

in demand response initiativessince their rates are already lowAt the same time, a
key ingredient to lift customer participation levels in DR programs is a solid marketig
campaign. Again, it is unclear whetherrates in the industrial segment are cross
subsidized,if so,it would be reasonable that as part of a successful demand response
marketing campaign, that this reality would be highlighted and well understood by
potential DR participants. In this DR marketing campaign, without being coercive, EVN
PCs should educate customers on their tariffs while highlighting the alternatives to
voluntary demand response participation, one being involuntary demand response in
the form of brownouts and rotational load shedding, or a government decision to
implement changes to the tariff methodology to move the incentive dial in a direction
that would help preserve the reliability of the system when supply is tight.

Table2-1: 2020 Applicable Retail Electricity Tariffs

Percentage Current
compared with Applicable
the average Rate13
Customer Class electricity retail (VND/kWh)
price adjusted
under the
authority (%)
1 Electricity retail price for

manufacturing sector
Voltage level from 110 kV or higher
a) Normal hours 84% 1,536
b) Off-peak hours 52% 970
c) Peak hours 150% 2,759
Voltage level from 22 kVto less
than 110 kV
a) Normal hours 85% 1,555
b) Off-peak hours 54% 1,007
¢) Peak hours 156% 2,871
Voltage level from 6 kVto less than
22 kV
a) Normal hours 88% 1,611
b) Off-peak hours 56% 1,044
c¢) Peak hours 161% 2,964
Voltage level of less than 6 kV
a) Normal hours 92% 1,685
b) Off-peak hours 59% 1,100
c) Peak hours 167% 3,076

13 According to data from EVN consulted February 2020ittps://en.evn.com.vn/d6/gioi _-thieu-
d/RETAIL-ELECTRICITYTARIFF9-28-252.aspx
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Percentage Current
compared with Applicable
the average Rate13
Customer Class electricity retail (VND/kWh)
price adjusted
under the
authority (%)
2 Electricity retail price for
administrative sector
Hospitals, nurseries, kindergartens,
high schools
Voltage level from6 kv or higher 90% 1,659
Voltage level of less tha® kv 96% 1,771
Public lighting: administrative units
Voltage level from6 kv or higher 99% 1,827
Voltage level of less thaib kv 103% 1,902
3 Electricity retail price for business
Voltage level from 22 kv or higher
a) Normal hours 133% 2,442
b) Off-peak hours 75% 1,361
c) Peak hours 230% 4,251
Voltage level from 6 kV to less than
22 kV
a) Normal hours 143% 2,629
b) Off-peak hours 85% 1,547
c¢) Peak hours 238% 4,400
Voltage level of less than 6 kV
a) Normal hours 145% 2,666
b) Off-peak hours 89% 1,622
c) Peak hours 248% 4 587
4 Electricity retail price for domestic
purposes
Electricity retail price for domestic
purposes
Level1: 0z 50 kWh 92% 1,678
Level2: 517 100 kWh 95% 1,734
Level3: 1017 200 kWh 110% 2,014
Level4: 2017 300 kWh 138% 2,536
Level5: 3017 400 kWh 154% 2,834
Level6: 401 kWhor higher 159% 2,927
Electricity retail price for prepayment 132% 2461
meter

Sources: (a) Appendix to Decision 28/2014/QD-TTgdated April 07, 2014
(b) https://en.evn.com.vn/d6/gioi -thieu-d/RETAIL-ELECTRICITYTARIFF9-28-252.aspx
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3 DR Institutional, Legislative, and
Market Framework
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strategies definedby the Viethamese governmenas regards DRWe then examine the
institutional landscape and the regulatory framework

3.1  Brief Sector History

Until 1994, the power system in Vietham was organized in three regional independent
power companies (PC), dividing up the country in 3 geographical zones Nort@entre
and South, with each operating as an independent vertically integrated company. In
May 1994, a 500 kilovolt transmission line was commissioned to bring power from the
Hoa Binh hydropower station in Hanoi to Ho Chi Minh City. Stretching the lengtth the

country, this was the first line interconnecting the transmission network.
Figure 3-1: Stakeholders in the Viethnamese Power Sector
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On October 10, 1994, the Prime Ministassued Decision 562/QBTTg establishing the
Vietnam Electricity Corporation (known as Electricity of Vietnam or EVN). 1995 saw a
major industry reorganization with the merging of the three vertically integrated PCs
to form EVN. Generation and transmission operations were restructured into
functionally separate entities, while distribution was reorganized into five regionally

based independent subsidiaries.



Figure 3-2: Organization chart of EVN
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In 2004, a new Electricity Law came into force, which led to further restructuring of
the sector. In 2006, stateowned EVN was established as a holding compakywith
EVN generation and transmission and the five power companies covering North, South,
and central regions, and two urban distributors covering Hanoi and Ho Chi Minh.

The Vietnamese electricity market continues to evolve with the gradual inclusion of
additional actors in the marketplace. In 202, the country adopted a 20year roadmap
to phasein competition in the wholesale and retail markets. Today we see competition
in the generation market,with ERAV currently implementing a competitive wholesale
market as of 2019.The generation segment of EVNurrently accountsfor over 60% of
generation @pacity.

14 https://fen.evn.com.vn/c3/gioi -thieu-f/Overview -2-3.aspx, visited February 2020

0 On June 222006, the Prime Miniser of the Government issued Bcision No. 147/QD
TTg approving the pilot scheme to establish the ¥tnam Electricity Group and [2cision
No 2006/148/QD-TTg on the establishment of the parent companyietnam Electricity
Group.

o On June 25, 2010the Prime Minster issued [ecision No. 975/QDTTg recarding the
change of the parentcompany-Vietham Electricity Group into the one member limited
liability company owned by the State.

0 On December 062013, the Prime Miniger issued Decree No.205/2013/ND -CP
regarding the Charter of organization and operation of the Vietnam Electricitytlje
decree waseffective from Feb 3, 2014



Although the private sector has been playing a larger role with the government
encouraging participation, its contribution has been slower than anticipated in large
part due to low tariffs1s.

Figure 3-3: Description of Electricity Marketplace in Vietham
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3.2 Applicable Policies and Strategies

3.2.1 General Electricity Context: Power Master Plan VII

On 18 March 2016, the Revised National Power Development Master Plan for the 2011
2020 period withviOET 1T O1T c¢momn j} OEA O02A0EOAA 01 xAO
The Master Plan focuses on energy security, energy efficiency, renewable energy
development and power market liberalization.

The Master Plan laidkey directions and specific targets for theVietnamese power
sector from 2016 to 2030, as follows:

Key Direction 1: Ensure sufficient supply of electricity to meet socigeconomic
development targets and requirements and the people's needs;

15 WB expert: Electricity tariff is low, Vietham is among the top electricity consumption countries in
East Asia,14/12// 2017 https://en.evn.com.vn/d6/news/WB -expert-Electricity -tariff -is-low-Vietnam-
is-among-the-top-electricity -consumption-countries-in-EastAsia-66-163-821.aspx visited February
2017



https://en.evn.com.vn/d6/news/WB-expert-Electricity-tariff-is-low-Vietnam-is-among-the-top-electricity-consumption-countries-in-East-Asia-66-163-821.aspx
https://en.evn.com.vn/d6/news/WB-expert-Electricity-tariff-is-low-Vietnam-is-among-the-top-electricity-consumption-countries-in-East-Asia-66-163-821.aspx

Key Direction 2: Combine the efficient use of domestic energy resources with the
reasonable import of electricity and diversify the primary energy resources for power
generation. Give priority to the development of power generation from renewable
sources; contribute to ndural resource conservation; minimise negative impacts of
power generation to the environment;

Key Direction 3: Develop transmission and distribution grids;

Key Direction 4: Develop 200 kV and 500 kV transmission grid in the national power

transmission network to ensure safe, reliable and economic transmission; at the same
time to attach great importance to development of small power generation sources
from renewable energy resources;

Key Direction 5: Improve the quality of electricity and electricity services step by step
and adjust the electricity tariffs according to the market mechanism to encourage
investment in power sector and efficient and saving use of electricity; and

Key Direction 6: Develop competitive power market in accordance with sebut
roadmap to diversify investment types and trading of electricity. The State shall hold
monopoly only in the power transmission network in order to ensure security of the
national energy system.

Demand response addresses the imperatives contained ireiX Directions 1, 2 and 5.

3.2.2 The National Demand Response Targets in the Period 2018-2030

The overarching objectives of demand response initiatives contained in Decision No.
279/QD-TTg!¢ include economic considerations, reliability questions, and societal
imperatives, as follows:

To ensure electricity supply, improve the quality and reliability of electricity
supply, contribute to environmental protection and socieeconomic
development, raise the overall economic efficiency of the power system;

To reduce peak load capacity of the national electric system and regional
electricity systems in order to reduce the need for investment capital for new
construction and expansion of the electricity system; and

To raise the awareness of electricity users and society as a whole in the
management of electricity demand and efficient use of electricity; moving from
traditional electricity customers to smart electricity consumers.

16PM Decisiondated 08/3/2018 on Approving National Rogram on Demand Side Marmgement (DSM)
for 2018 z 2020 with vision to 2030



The specific objectives attached to demand response initiatives contained in Decision
175/QD-BCT7 include in part:

Policy Objectives

Develop relevant policies, financial mechanisms and supporting mechanisms to
create a legal pathway for implementation DR Program under the National DSM
Program umbrella;

Societal Objectives

Educate consumers in power demand management and efficiency; gradually
shift from traditional consumers to smart consumers;

Combine the implementation of the DR Program with promoting consumers to
invest in decentrdized renewable energy sources, especially rooftop solar
power systems, energy storage systems so that the DR program can have the
highest performance.

System Objectives

With a projected load growth factor of 34% in the 2021-2030 period, strive to
reduce at least 30% of the overall peak load, corresponding to at least 90 MW
by 2020, 300 MW by 2025 and 600 MW by 2030

Improve the load factorof the national, regional power system, and of each PC;
gradually build and expand the DR Program to each drétution substation,
improve the load factor of each substation;

Contribute to reducing transmission losses on the NorthCentral- South 500kV
- 220kV transmission grid;

Implement the DR Program ensuring that after 2020, the DR Program will be
widely implemented with voluntary and proactive participation of consumers
nationwide and become one of the programs and solutions to provide ancillary
services for the power system, reducing the need for ancillary services by the
power sources in the natonal power system;

3.3 Current Institutions Involved in Demand Response

At ministerial level

The specific role of the various agencies at ministerial level, which we briefly describe
below, in DR implementation is contained in the Decision 279 / QD Tg datedMarch
8, 2018 approving the national program on Demand Side Management in 2032020
with vision to 2030.

17 MOIT Decisiondated 28/01/2019 on Approving the Implementation Plan and Roadmap for the DR
Program



Ministry of Industry and Trade (MOIT)

a)

b)

d)

9)

h)

j)

To assume the prime responsibility for organizing the implementation of the
national program on DSM, ensurig the achievement of the approved objectives,
contents and plans.

To supplement the functions and tasks of the management and implementation
of the National Program on DSM into the functions and tasks of the Steering
Committee for Smart Development in Vigmam (the Steering Committee). The
Steering Committee is responsible for developing and improving the legal
framework, implementing and monitoring the implementation of the National
Program on DSM, identifying specific objectives in each phase and for e&$iM.
In the 2018-2020 period, to assume the prime responsibility and coordinate
with the concerned ministries and branches in studying, formulating and
promulgating fully the legal framework, especially the financial mechanism and
incentive mechanism topromote Implementation of the National Program on
DSM in accordance with the provisions of Article 10 of the Government's Decree
No. 137/2013 / ND-CP dated October 21, 2013 detailing the implementation of
a number of articles of the Electricity Law and Lawo amend and supplement
a number of articles of the Electricity Law and, in case of necessity, report to the
Prime Minister the contents falling beyond its competence.

To assume the prime responsibility for, and coordinate with the Ministry of
Finance in studying, elaborating and promulgating financial mechanisms and
incentive mechanisms in conformity with the financial solutions approved in
this Decision to support the implementation thereof. The DSM Programs and
the DR Program, including mechanisms formanaging and monitoring
implementation in accordance with the financial solutions approved in this
Decision.

Coordinate with the Ministry of Education and Training in organizing training
materials on the contents and benefits of the DSM programs and thational
program on DSM for reference by schools in the curriculum, suitable for the
level of training students.

Research, formulation and promulgation of a legal framework and policy
mechanism for the establishment and operation of service delivery unitsunits
Coordinating DSM / DR activities in line with sectoral development conditions.
Vietnam electricity and trends in the world.

In 2018, the organization shall formulate and approve in detail the roadmap and
plan for the implementation of DR programs ensuring that it conforms to the
mechanism, policies and conditions for development of the Vietnam power
systemsand Smart Grid Development Program.

Study and propose directions for development and distribution of additional
electricity in accordance wth the distribution and structure of power sources
in the electricity system to contribute to the implementation of the objectives of
sustainable development of the power sector and the energy sector.

Promote international cooperation and make use of resgces provided by
international financial institutions to implement technical assistance projects
to develop and perfect the institutional and legal framework for
implementation. the content of the DSM National Program.

Organizing the implementation of avareness programs of the society,
customers of electricity and electricity units on the National Program on DSM.



k) Annually, organizations shall elaborate plans and assign quotas to
implementing units so as to achieve the objectives already approved in this
Decision; To closely supervise the implementation of the contents and
programs of the national program on DSM.

[) During the implementation of the National Program on DSM, the Ministry of
Industry and Trade is responsible for reviewing and evaluating implem@tation
results to propose the Prime Minister to consider and approve additional or
revised targets.

Ministry of Finance

Cooperate closely with the Ministry of Industry and Trade to study, formulate and
promulgate or submit to competent authorities for promulgation financial
mechanisms, electricity pricing mechanisms and incentive mechanisms to support the
implementation of the DSM and The DR program, including the management and
monitoring mechanism, is in line with the financial solutios approved in this Decision.

Ministry of Education and Training

Coordinate with the Ministry of Industry and Trade to develop training materials on
the content and benefits of the DSM Programs and the National Program on DSM for
schools to refer to the Education Progranho train pupils and students.

Electricity of Vie tnam (EVN)
EVN and its subsidiaries shall have to:

a) EVN shall direct the power corporations, power companies and attached units
to fully and synchronously implement the national program on DSM approved
in this Decision 279 and relevant legal documents anguiding documents.

b) Develop a plan and implement the contents of the National Program on DSM,
which specifies the annual targets and targets to ensure the achievement of the
specific objectives of the National Program on DSM.

c) To concentrate and step uphie implementation of the electricity charge study,
to comprehensively exploit the results of the electric load study to assess the
potential for the implementation of the DSM programs, the DR program,
monitoring and management. Comply with the diagram oflectricity load of
customers using electricity, especially the customers who contributed and
influenced the load chart.

d) Toinvestin and upgrade the power system, information technology system and
infrastructure in service of the implementation of the DSMprograms, the DR
program, especially the infrastructure system advanced counting, meter
reading system and remote metering data collection. Report on the results of
implementation of contents and programs in the national program on DSM
according to reguhtions and requirements of the Ministry of Industry and
Trade.

e) Organize the implementation of the National Program on DSM in line with
organizational structure, operational efficiency and practical conditions at
power units.



f) Strengthening implementation of social awareness programs, electricity
customers and electricity units on the content of the National Program on DSM
and the benefits of the DSM programs.

Provincial People's Committees
Provincial People's Committees have the following responsibilities

a) Develop appropriate programs and solutions to support the implementation of
the National Program on DSM of electricity units and customers under their
management; The objective of the National Program on DSM is to integrate the
socio-economic development pan and local production plan into each period of
development; Arrange appropriate resources to implement the contents of the
National Program on DSM and efficient use of electricity.

b) To inspect, monitor and report to the Ministry of Industry and Trade orthe
results of implementation of the national program on DSM, efficient use of
electricity by electricity units and customers under their management; To
promptly handle according to their competence cases of failing to strictly
comply with the provisions of law on management of electricity demand and
efficient use of electricity.

Customers:

Customers using electricity and other related power units are responsible for
participating in the implementation of the DSM Program in the National Program on
DSM.

At MOIT level:

Decision 175/QDBCT provides institutional arrangement for Departments and
Authorities under MOIT involved in DR implementation.

ERAV

a) Preside and coordinate with EVN and agencies under the Ministry of Finance to
study, build and submit to relevant authorities for promulgation supporting
mechanisms including financial for DR Program implementation, ensuring
compliance with the financial solutions approved in the National DSM Program;

b) Study, develop and submit to the relevant authaties for promulgation of other
necessay legal documents to build a comprehensive legal corridor for DR
Program implementation;

c) Develop the DR Program implementation plan to be integrated in the annual
work plan of the Vietham Smart Grid Development Stegrg Committee and
submit to the Steering Committee for approval;

d) Lead and coordinate with EVN and relevant units to work with the Ministry of
Education and Training and organized customized/specialized training,
develop training materials and conduct theraining on DR Program,;



e) Appraise and approve the objectives of the annual and periodical
implementation plans of the National DSM Program and DR Program in
combination with the annual work plan of the Vietnam Smart Grid
Development Steering Committee;

f) Monitor, supervise, urge, inspect and evaluate the annual and periodical
performance of the DR Program in the overall National DSM Program
according to the approved roadmap and plan;

g) Actively promote international cooperation, leverage supports of domestic
and international organizations to implement technical assistance, pilot
programs, build and improve the legal framework, capacity for the approved
DR Program implementation;
h) During the DR Program implementation, ERAV shall review and evaluate the
results to propose to the Minister of Industry and Trade for supplement or
AAEOOOI AT O 1T &£ OEA $2 00I COAi 60 T AEAAOEOAOS
EVN

a) EVN plays the key role in DR Program implementation, ensure the achievement
of the objectives and contents approvedni this Decision inaccordance with
current policies and mechanisms;

b) Coordinate closely with ERAV, the Ministry of Finance and relevant units to
develop and improve the legal framework and policies for the implementation
of the DR Program and the National DSM Program;

c) Fully and synchronously implement, and disseminate the DR Program contents
approved in this Decision to subordinate units; proactively build a
comprehensive and specific program implementation plan for the pilot,
expansion (from smaller to larger scale) and widdeployment in relevance with
each phase and content of the DR Program. If necessary, prepare a scheme for
DR Program implementation inthe period of 2019-2020, with a vision towards
2030, to be reported to MOIT through ERAV;

d) Build and implement the communcation strategy, public awareness raising
programs to disseminate contents and benefits of the DR Program and the
National DSM Program for step by step implementation from 2019;

e) Direct and assign PCs to perform the following tasks:
- Promote demand study, inprove demand forecasting capacity,

AT I POAEAT OEOAT U OOA OEA AAI ATA OOOAUBO OAOOI
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- Develop a plan and implement the DR Program as an activity and solution in
the annual business plan tooptimize production and business performance of each
unit as well as EVN;
- Build a complete statistical database of 2017 including the load factor,
maximum capacity of the power system under its management, load chart (power
system, substation, consumers,te.), the number of consumers, divided into different
AAOACT OEAO AU 1T AA ATipiTAT Oh 1T AA OOOAUBO EE]
objectives, monitoring and evaluating the performance of DR Program and National
DSM Program for each year angeriod;

- In 2019, conduct study and assess the potential of the DR Program for each



region and target consumers;

- Implement the DR Program in accordance with the roadmap and plan
approved in this Decision and the Regulation on the content and order of DRogiram
promulgated by the Ministry of Industry and Trade;

- Review and organize the implementation of the DR Program in the National
DSM Program to ensure conformity with the organizational structure, efficiency and
actual conditions at the power agencies; mmote capacity building for staff and
specialized divisions to implement the DR Program;

- Develop and issue internal procedures to guide staff and consumers on DR
Program registration;

- Provide trainings for the staff in charge of the DR Program implementan,
especially officers working directly with consumers;

- Invest and upgrade power system, IT, infrastructure, meter reading and
remote data collection, DR Program implementation and management systems and
step by step build an advanced metering infrastruetre to effectively implement the
DR Program;

- Invest in distribution grid automation and control system (OMS, SAS, DAS, GIS,
etc.) in accordance with the Smart Grid development orientation of Vietnam to support
the efficient and optimal implementation of IR Program;

f) Develop an annual and periodical implementation plan and objectives in line

with the approved DR Program and the National DSM Program and submit
to the Ministry of Industry and Trade for consideration and approval in the
annual work plan of Smart Grid Deviepment Steering Committee.

g) Actively promote international cooperation, take advantage of supports from
domestic and international organizations to implement pilot projects and
programs in accordance with the DR Program approved hereof;

h) Quarterly report to the Ministry of Industry and Trade through ERAV on the
implementation results of EVN and each PC.

Electricity & Renewable Energy Authority (EREA)

- Study and propose specific orientations, solutions for the power mix in
accordance with the load distribution in the PDP to contribute to the sustainable
development goal of the power sector and energy sector;

- Coordinate with ERAV in studying and proposing mechanisms and policies for
the implementation of the DR Program integrated into the PDP to redugeessure for
investment in power systems, renewable energy development.

Energy Efficiency and Renewable Energy Agency (EESD:

Coordinate with ERAV to study, propose solutions and mechanisms to combine
the implementation of the DR Program with the EE Progm to leverage resources to
achieve the highest efficiency

Department of Science and Technology :

Lead, coordinate with ERAV, EVN and relevant agencies in implementing
scientific and technological tasks related to the National DSM Program integrated



with tasks of nationatlevel science and technology programs and projects and the
Ministry of Industry and Trade.

Department of Finance and Enterprise Innovation

Allocate additional funding from the budget for the operation of the Smart Grid
Development Steering Committee after supplementing functions and tasks on the
approved National DSM Program implementation and management.

Others:
Journal of Industry and Trade, Industry and Trade Newspaper, Research Institutes and
Training Schools under he Ministry of Industry and Trade cooperate with ERAV to

develop and implement trainings, communication and awareness raising programs on
the content and benefits of the DR Program and the National DSM Program

Entities under EVN:

In decision 54/QD-DTDL dated June 12, 2019 by General Director of ERAV, the
involvement of different entities under EVN has been clarified. It includes EVN itself
and associated supporting departments or centers, 5 Power Corporations and other
Power companies.

%6 s Main subsidiaries are:

w 3 Power generation corporations (GENCO 1, 2, 3);

w 5 distribution companies commonly referred to as Power Corporations (PCs),
namely, Northern Power Corporation (EVNNPC), Central Power Corporation
(EVNCPC), Southern Power Corporati (EVNSPC), Hanoi Power Corporation
(EVNHANOI), the Ho Chi Minh City Power Corporation (EVNHCMC)

w The National Power Transmission Corporation (EVNNPTand

w The National Load Dispatch Centre (NLDCihe system operatorand system
planner which plays an opeational role in DR implementation

The parent EVN will assign the following tasks to the PCs:

a) Promote demand study, improve demand forecasting capacity, comprehensively
OOA OEA AAI AT A OOOAUBO OAOGOI OO O AOOAOGO C
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b) Develop a plan and implement the DR Program as an activity and solution in the
annual business plan to optimize production and business performance of each unit
as well as EVN;

c) Build a complete statistical database since 2017 includinghe load factor,
maximum capacity of the power system under its management, load chart (power
system, substation, consumers, etc.), the number of consumers, divided into
AEEEAOAT O AAOACT OEAOG AU 1T AA ATiIiBITATOR TTA
basis for setting objectives, monitoring and evaluating the performance of DR
Program and National DSM Program for each year and period;

d) In 2019, conduct study and assess the potential of the DR Program for each region
and target consumers;



e) Implement the DRProgram in accordance with the roadmap and plan approved in
this Decision and the Regulation on the content and order of DR program
promulgated by the Ministry of Industry and Trade;

f) Review and organize the implementation of the DR Program in the NationBISM
Program to ensure conformity with the organizational structure, efficiency and
actual conditions at the power agencies; promote capacity building for staff and
specialized divisions to implement the DR Program;

g) Develop and issue internal procedures toguide staff and consumers on DR
Program registration;

h) Provide trainings for the staff in charge of the DR Program implementation,
especially officers working directly with consumers;

i) Invest and upgrade power system, IT, infrastructure, meter reading ancemote
data collection, DR Program implementation and management systems and step by
step build an advanced metering infrastructure to effectively implement the DR
Program,;

J) Investin distribution grid automation and control system (OMS, SAS, DAS, GIS)etc
in accordance with the Smart Grid development orientation of Vietham to support
the efficient and optimal implementation of DR Program;

The relationship between Power Companies (DR implementing entities) and
customers is described in the charts below:
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Demand response related regulation should be rebwith in the framework formed by
these fourmain documents.

National DSM program in the Roadmap and implementation

period 0f 2018-2030 plan for the DR program
Contentand processes for DR Procedures for DR program
program implementation implementation

3.4.2 DR programs defined in Circular 23

The programs identified in Circular 23 fall in the following two categories, economic
based programs and reliability based ones.

Economic based DR programs are designedto enhanceQ E A O Afficiéricythy O
reducing the costs of operation, in particulato avoid the high cost ofpower when
import prices are high, or to avoid the need for capital expenditurein new peaking
capacityor in network upgrades/expansions.

Reliability based DR programs are driven by the need to esure power system
reliability and avoidthe overloading of network equipment and/or to alleviate tight
supply and demand conditionsReliability based programsdeploy demand response
in the event that power system conditiongequire it.

All 4 types of programs identified in Circular23 are further described in the following
table.

Dispatchable Incentive -based DR Programs

Curtailable Load Program - CLP (voluntary program, targeted to industrial and
commercial customers those have flexible production lines with consumption from medium
- scale to large- scale).

The CLP is an economic based program and is designed to drive efficieremyd reduce the cos
of production for the marginal unit of electricity.

Emergency Demand Response Program - EDRP (voluntary program, targeted to
industrial and commercial customers those have flexible production lines with large scale o
consumption, and able to change or reduce electricity demand quickly).

The EDRP iglesigned to ensurepower system reliability, demand responseas deployedin the
event that the power system is overloaded.

Non-dispatchable Time -based DR Programs




Two-tiered electricity tariff program (Demand charge and Energy charge; targeted 1
customers who have already been on Time of Use tarifustomers actively decide to adjust o
change their demand to respond to price signals, especially within peak time to redu
electricity billing.

Real-time Peak load electricity -tariff program (voluntary program, targeted to industrial
and commercial customers) . The tariff includes TOU tariff and special tariff for peak time (thg
peak time will be announced on a case by case/timi®-time by authorized goerators).

Non-commercial DR Programs

Yyl OEEO i1 AAT h OEAOA EO 11 ££ET AT AEAI ET A
preferential treatment should load curtailment be implemented as a last resort measure t
maintain integrity of the power system

Voluntary DR Programs

As envisaged in Circular 23, in this model, there is no financial incentive. Reward may be in
form of goodwill as the customer is seen as contributing to societal good. It is unclear wheth
and how acorporation could incorporate this Goodwill in its accounting system.

3.4.3 Other laws and regulations that directly relate to demand response are:

Electricity Law (28/2004/QH11 and revision 24/2012/QH13)

Decision 2447/QDBCN dated July 17, 2007,from MOIT on approving the
national program for power demand side managementDSM 2007 z 2015)

1 Decision 1670/QDTTg dated 8/11/2012 of Prime Minister approving Smart
Grid Development Program in Vietnam

1 Decree 137/2013/ND-CP dated 21/10/2013 regulated detail implementation
of Electricity Law and its revision, amended few articles of that Law

1 Circular 19/2017/TT -BCT dated 29/9/2017 of MOIT related to methodology
and process for demand side study

1 Circular 23/2017/TT -BCT dated 16/11/2017 of MOIT on Prescribing Content
and Processes for Implementation of Load Adjustment Programs.

i1 Letter 6017/BCT-DTDL dated 31/7/2018 of Minister of MOIT related to
implementation of DR program for 2018z 2020, with vision to 2030

1 Decision 279/2018/QD-TTg dated 8/3/2018 of Prime Minister approving
National program on Demand Side Management (DSM) for 20%82020 with
vision to 2030

1 Decision 175/QD-BCT dated 28/01/2019 of Minister of MOITon Approving the
Implementation Plan and Roadmap for the DR Program

91 Decision 54/QD-eL dated 12/06/ 2019 of Minister of MOIT on the
Determination of Procedures for Implementing the Electrical Load Control
Program



Released in 2004 Amendment in 2012

Decision 28/2014/QETgon
Decree 137/NBCP in 2013 Regulations on Structure of
Electricity Retail Tariff

Decision 428/QEr'Tgin 2016 on Decision 279/QBETg in 2018 on
PDP7R 20142020, vision 2030 DSM 2018&; 2020 vision 2030

Decision 175/QEBCT in 2019 on DR Decision 54/QEDTDL in 2019 on DR

Circular 23/2017/T'BCT orDR Programs ; - . f
implementation roadmap implementation procedures

3.4.4 Laws and Regulations that may indirectly affect the implementation of demand response

The laws and regulations that may indirectly affect the implementation of demand
response largely relate to instruments that involvestate-owned enterprises,financial,
pricing provisions.

Price Law (Law No. 11/2012/QH13 dated 20/06/2012)
Law on management and use of state capital invested in production and business

in enterprises

i Corporate Income Tax Law (Law No 14/2008/QH12 dated 03/6/2008);

Amendments to the law omEerprise Income Tax (Law No 32/2013/QH13 dated

19/6/2013). Thus, the revenues used to calculate taxable income generated from

sale of goods and services (including subsidies and surcharges) regardless of

whether or not the money has been collected. Besihepanies and corporations

will have deductible and netleductible expenses when determining taxable

income.

ImportT Export duties Law (Law No 107/2016/QH13 dated 06/4/2016)

Value-added tax law (Law No 13/2008/QH12 dated 03/6/2008)

Decree N026/2018/NDCP dated 28/2/2018 on the organization and operation

charter of Vietnam electricity.

91 Decree No 209/2013/NICP dated 18/12/2013 of the Government detailing and
guiding the implementation of a number of articles of the \fallged tax Law.

i DecreeNo 218/2013/NBCP dated 26/12/2013 on detailing and guiding the
implementation of Law on Corporate Income Law.

1 Decree No 10/2019/NITP dated 30/01/2019 on implementing rights and
responsibilities of state ownerds represen

1 Decision 28/QD-TTg dated 7/04/2014 of Prime Minister on Electricity retail
OAOEAZEA5O OOOOAOOOA

i1 Decision 24/2017/QD -TTg dated 30/06/2017 of Prime Minister on
Mechanism for adjustment of average electricity price
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1 Decree 102017/ND -CPdated 9/02/2017 on Promulgating the Regulation
on financial management of EVN and revision and supplementation to Clause
4, Article 4 of Decree No. 209/2013/NDCP dated December 18, 2013 of the
Government detailing and guiding the implementation of a number of
articles of the Vaue-Added Tax Law

9 Decision 1208/QDTTg dated 21/07/2011 of Prime Minister approving
national power development plan 2011z 2020, with vision to 2030

9 Decision 428/QD-TTg dated 18/03/2016 of Prime Minister on the Approval of
the Revised National Power Develament Master Plan (VII) for the 20112020
Period with the Vision to 2030

9 Decision 3771/QDBCT dated 10/02/ 2017 defining the functions, tasks,
powers and organizational structure of the Electricity Regulatory Authority
(ERAV)

Price Law

Law on management and us
of state capital invested in
production and business in

enterprises

Corporate Income Tax Law

Decree No Decree 102017/ND-
209/2013/ND-CP Decree No Decree No i

Decree No dated 18/12/2013 of |  218/2013/ND-CP 10/2019/ND-CP CropTn) | | SN

26/2018/ND-CP on the Government dated 26/12/2013 on | dated 30/01/2019 on || £ ooy the i tation of

N . the organization and detailing and guiding detailing and guiding implementing rights e q |
Import i Export duties Law operation charter of || the i tation of | the implementationof | and responsibilities of dEVN alnd pevision ar?uvbler (X dadmgl_(le_s @
Vietnam electricity a number of articles Law on Corporate of state and supplementation j§ - the ValueAdded Tax

of the Value-added Income Law. representatives. to Clause 4, Article 4 0 Law

tax Law. Decree No.

Value-added tax law

3.4.5 Communication between MOIT and MOF that Relate to DR

The method for the recovery of demand response related incentives from ratepayers
requires certain approvals of the Ministry of Finance to ensure that the methodology
does not encroach on any laws that may govern statevned EVN.We list several
letter s containing important communication between the two ministries.

1 Letter 6017/BCT-DTDL dated 31/7/2018 of Minister of MOIT related to
implementation of DR program for2018 z 2020

1 Letter 6309/BCT-TKNL from MOIT to MOF dated 9/08/2018 Related to
coordination to unbundle challenges to promote ESCO market and issues of
DSM mplementation by EVN

1 Letter 10192 /BCT-TKNL from MOIT to MOF dated 31/12/2019 containing
Comments on the Development of an Energy Service Market and Demand
side Management



i Official Dispatch no.3609/BTC-TCDN titled Comments on Some Issues
Related to theDevelopment of the Energy Service Market and Demarside
- AT ACAT AT O j Odatdd@0dBR02w ip whictd MIOF provided its
reply to Letter 10192.

1 On February 12, 2018, the Ministry of Finance sent official dispatch No.
1878/BTC-TCDN to Vietnam Electrity (EVN) on guiding the financial
mechanism of energy saving projects base on service model (ESCO).

3.4.6 ERAVDecision 54 (54/QD-DTDL, 12 June 2019)

Decision 54 outlines procedures for the load adjustment program (or DR programit
covers both Curtailable Load Program (CLP), and the Emergency Demand
Response Program (EDRP). Decision 54 isan important technical guidancefor
implementation of demand responsesvents.

Decision 54 contains 9 articleswith 4 annexes attached to describe proceduresof
participation registration, baseline calculation, event implementation and impact
assessment, which address the scope, application, definitions, responsibilities,
registration, baseline survey of customers, agreement template, opting out process,
and implementation procedures. The decision also contains several technical
attachments, one of which contains procedures for participation, and calculation
methodologies for baseline loads, power reduction of participating customers, and
incentives.

DEMAND RESPONSE EVENT
A

DEFLOYMENT PERIOD
A

RAMP SUSTAINED RESPONSE RECOVERY
PERIOD FERIOD FERIOD
A A A

DEPLOYMENT
REDUCTION DEADLINE

ADVANCE NOTIFICATION[S}

Source: NAESB

Additional detail on the Calculation of Baseline Load Curves artde Calculation of
Adjustments and Incentives Capacity calculationReduced Power Output Calculation
Incentive calculation) is provided atAppendix A.



3.5 Financing DR in Vietnam: M/ &8 O 2ADBI U OT -1/ ) 47T %2 TKNE Gated OOAO vtuviLe
December 2019

3.5.1 Context

During consultations, we recorded that the biggest concern for all PCs and EVN

corporate, as well other players involved, was by enlarge the provision eppropriate
financial incentives to not only induce customer participation but to maintain

participation levels in the long run.

In the Task 1 Report: Review of Existing Regulatory Frameworks for DR Program
Implementation, the current state of deliberatiors for concerned government

agencies relative to financing and incentive mechanisms was discussed. In particular,

the Consultant covered communication fromhe Ministry of Industry and Trade

(MOIT) labelled as Letter 10192/BCT4 +. , AAOAA o p T ppcrifpcupoud | O, A
AAAOAOOAA O1 OEA -ETEOOOU 1T &£ &ET ARdvidw j - /1 &Q x
Results and Proposal to Deal with Challenges for Energy Service Market Development
and DemandOEAA - AT ACAil A1 0638

In the Task 1 Report, the jurisdictional issues thiaarise from the legal provisions that
bind EVN as a stat@wned enterprise were identified as a barrier to the
implementation of DR programming and the selection of a financing mechanism
through tariffs. In fact, certain legal provisions contained in th€orporate Income Tax
Law and Decree 1@ directly affect the potential mechanism to finance DR. EVN and
its subsidiaries have to abide, for accounting purposes, by the prescribed accounting
rules for state-owned entities. The preliminary assessment highligted that the
recording of demand response related expenses in operating expenditures for EVN
and its subsidiaries was an issue; therefore, the recognition of these expenses for cost
recovery purposes was in a grey zone until MOF would opine officially dhe matter.
We addressed in the Task 1 Report the historical interaction between ERAV/MOIT
and MOF. In particular, we noted that following the EVNHCM Pilot experience in
2015, which was funded through the Science and Technology Fund, and that at the
pilot stage already initial discussions between ERAV/MOIT and MOF regarding the
possibility of financing DR programming through tariffs raised several red flags for
MOF. Four years after, the issue of how to finance DR remained on the table. The
latest written communication from MOIT was Letter 10192. This last piece of
communication focused on the necessity for the two ministries, MOIT and MOF, to
reach consensus to derive the monetary value of demand response and generate the
appropriate incentive mechanisms ¢ induce and maintain participation levels in the
targeted demand response programs.

Some of the key elements raised by MOIT/ERAYV in Letter 10192:

i The letter noted that while the cost of financial incentives to participating
customers can be sourced froma fund for DR program, the establishment of
such fund is not yet possible in Vietnam. It is unclear why the setting up of a
fund is not a possibility, other than the fact that competent authorities have to

18 Decree No. 10/2017/ND-CP dated 09/02/2017

#1 AOOA uvh 1 OOEAT A cu OOAOA (e etpended iy cddcUibting takabl® A O ET AO OEA
ETATT A O1TAAO ,Ax 11 #1 Oobpi OAOA ET AT I A OA@ AT A AOOOAT O ¢
#1 AOOA ph ! OOEAT A ¢co OOAOAO OEAOYg O w6. 1 OO0 OOOEAOI U
reasonable and valid under the taxaxionla O AT A OACOlI AGEIT 1 06



create it. In any event, as a result, Letter 1023did not propose the
establishment of any fund to the Prime Minister.

1 Instead, MOIT suggested that DSM/DR implementation costs be recognized as
eligible cost and accounted for as operating expenses, to be recovered through
retail tariffs.

1 -7 ) 438 O idaddee&sAtdength the role in the market of energy services
providers (ESCOs) although mostly in the context of energy efficiency rather
than demand response.

352 -/7&80 2API U

On 27 March 2020MOF provided its reply in Letter3609/BTC-TCDNtitled
Comments on Some IssuesRelated to theDevelopment of theEnergy Service Market
and Demand-side Managementi O, A3BG0OARA @38

Letter 3609 addresses two main issueghe micro policy matter related to the
regulatory accounting issue respecting the recognition and classification of DR
expenses, and a macro matter related to financial solutions t hat the market,
expressly energy services companies (ESCOs) may offer to implement the
nationwide DR program s.

a! 0O OACAOAO OEA OACOI AOI OU O Qiphsalithhi O
incentives expenseal to compensate DR program participant®e considered as
reasonable costs ands such be includednto the (production and business
costh AT A OAAT OAOAAIT A OEOT OcClawanA OA O
Corporate Income taxdoes not offer a finite answer and there may be some
wiggle room in the legal provisionsto help the regulator adopt a financing
mechanism through tariffs ads the case in most jurisdictions with deep DR
experience.For completion, with respect to the Law on Corporate Income Tax,
-/ &6 O staddb1 U

According to the Law on Corporate Inconi@ax (CIT), enterprise shall not
count the expenses that are not corresponding to taxable income as
deductible expenses (point k, clause 2 Article 9 of Decree No.
218/2013/ND-CP of the Government).

MOF observed that there may two avenues to finance DR imtives. One route
would use the same mechanism as applied during the EVNHCMC pilot
leveraging provisionsunder the Law onScientific and Technological
Development The second route relates to the definition of what is considered
a direct expense under thd_aw on Corporate Income Tax, it may take longer to
adopt but may be more appropriate if lasting effects are considered and
predictability favoured. A direct expensé? is cost recoverable. MOF notes that

19 MOFS IGetter 3609/BTC-TCDNa (i | (AS sudh, itds necessary to study and consider the incentive for
consumers who participate in the DSM/DR programs under the CIT Law and other legal provisions,
with directions as follows:

1 If they are direct expenses related to electricity production and business activities (electricity
generation, transmission or distribution) and has fully invoices and evidence, they are included
in deductible expenses when determining taxable income under the Cldw and its regulations.

I £ $2
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direct expenses are those thatelate to electricity production and business

activities such aselectricity generation, transmission or distribution.

There is a large amount of material written on whether to consider demand

OAODPIT 1T OA AO OITACARNE CBROGC AQTAICMA OEG O0O0DPDPI U ET O
OAET T AOO AOCOA ET EAOI OO T &£ OEA 01 ACAxAODOO
not support defining and valuing DR that way. Regardless, MOIT can certainly

AOCOA OEA AAOA &I O Al 1 OEIAIAOEAT A 2AB0 DA G CAD

Il EEA ObPl OEOEOA CAT AOAOGEIT 168 -/& 11 O0AA EIT xA
and has referred MOIT to other government institutions.

In Letter 3609, MOFRrecommends that MOIT takes its case tbhe Commission
for the Management ofState Capital and Enterprises (CMSC) to study and
clarify the definition of a what constitutes a direct expenseM OF made
reference toDecree No. 10/2019/ND-CP dated 30/01/2019 onthe
Implementation of Rights and Responsiblities ofSateOx I A 0§ O
Representatives, which states in Clause 1, Article 5:

The Commission for the Management of State capital at enterprises will

request the authorities to submit to the Government: prorgate, amend

and suplement the 100% state x T AA AT OA O Bbegilaichd O AEAOOAO
OEAO AOA AOOAAI EOEAA AU OEA O0OEIi A -ETEO
management is autho zed to the Committee in accordance with the

'T OAOT 1T AT 660 OACOI AOCET iplenignte©T I O1 AOAh Al
financial management regulations of the Vietnaml@and gas group, and

the Vietnam electricity.

b. MOF also weighted on what financial solutions outside of EVN could be found
in the market through energy services companies (ESCOs) to implement the
nationwide DR programs.

While MOF pointed to the shortconngs of the Law on Energy Efficiency and
Conservation which it says have not provided guidance on the ESCO
operations and management regulations, it recommended that MOIT actively
promote the dissemination andapplication of ESCGolutions toward effective
implementation of the national DSM program stating:

Fr8Y #1 AOOA xh | OOE AITHy dated B/IZROBAREOCET 1 . 1 8
are some financial solutions to implement the national DSM program,

which include encouraging electricity entities, consumepsdllocate

capital proactively to invest infrastructure, information technology

systems and energy management systems within their management to

support the optimal and effective implementation of DSM programs; take

advantages and combine the Fund for Saiéic and Technological

Development, and investment capital sources of energy

efficiencyprograms.

i If these expenses are associated with scientific research programs under the Law on Scientific
and Technological Development, they should be used from the scientific and technological fund
ET AT i Pl EATAA xEOE OACOI AOEI 1T 086



3.5.3 Closing Remark

"AOAA 1T -/&60 OADI U 1 AOOA Csbopeddk médiyingod OOAT A OF
specifying theLaw on Corporate Incomelaxto define DRexpenses as direct

expenses so that there are eligible for cost recovery through tariffs. While this is the
solution that offers the clearest path for expensing DR incentives and financing a
nationwide program, realistically this may take a number of month, possibly years,
while the need for implementation of the nationwide government mandated DR is
under way. While energy efficiency is the DSM cousin to DR, and many of the
principles applicable to one are transferrable to the other, and while we recognize

that EE is largely driven by permanent measures and DR by periodic events, with
incentive mechanism issues in EE much less complex than in the context of DR, since
Vietnam is currently also implementing energy efficiency initiatives, the Consultant
believes it useful to examine funding mechanisms and financing models in the context
of energy efficiency to help explore the appropriate solution for financing DR

in Vietnam.

3.6 Conclusion

This chapterallows us to answerKey Questiors #2 and #3: Is there aclear policy,
strategy and implementation program regarding DR® the existing institutional and
regulatory framework appropriate to implement the program?

To close this chapter, we will say that:

i With the exception of compensation mechanisms and measement and
evaluation protocols, overall there are clear policy, strategy and implementation
instruments to successfully pursue a sustained DR vision.

There is clear delineation of responsibilities between institutions.
Communications within EVN, from NLDC (who develops the annual DR plan), to
the Business department (who monitors Power Corporations/Power companies
in particular and business activity ofEVN in general), to Power
Corporations/Power companies,need to improve with regards to explaining the
rationale and need for specific DR events to the PGs well asthe impact of DR
events on local peaks related to the distribution systems and the impton the
national transmission system.
i There are complexities associated with legislation and how it impacts any DR
compensation design in the future.

= =4
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4 DR Implementation: Experiential
Feedback from EVNHCMC DR Pilot
and DR Implementation Test Year 2019

4.1 Implementation status of DRPrograms

The programs identified in Circular 23(see section3.4.2) stand at various levels of

implementation, as shown in the table below

Table4-1: Implementation status of DR Programs

Program
Dispatchable Incentive -based DR Programs

Curtailable Load Program CLP (voluntary program, targeted to industrial and
commercial customersthose have flexible production lines with consumption
from medium - scale to large- scale).

Emergency Demand Response PrograrEDRP (voluntary program, targeted
to industrial and commercial customersthose have flexible production lines
with large scale of consumption, and able to change or reduce electrici
demand quickly).

Non-dispatchable Time -based DRPrograms

Two-tiered electricity tariff program (Demand charge and Energy charge
targeted to customers who have already been on Time of Use tariff). There
no direct financial incentive mechanism for this program, customers need ti
actively decide to adjust or change their demand to respond to pricgignals,
especially within peak time to reduce electricity billing.

Realtime Peak load electricitytariff program (voluntary program, targeted to
industrial and commercial customers) The tariff includes TOU tariff and
special tariff for peak time (the peak time will be announced on a case t
case/time-to-time by authorized operators).

Non-commercial DR Programs

yl OEEO 11 AAIh OEAOA EO 11 ££EET AT AE.
form of preferential treatment should load curtailment be implemented as a
last resort measure to maintain integrity of the power system

Status of Implementation

2019 Pilot (without
incentive)

Scaling
Planned (beyond 2020)

2019 Pilot (without
incentive)

Scaling DR
Planned (beyond 2020)

Not in Sope0

Planned (beyond 2020)

2019 Saled DR

Voluntary DR Programs

As envisaged in Circular 23, in this model, there is no financial incentiv
Reward maybe in the form of goodwill as the customer is seen as contributin
to societal good. It is unclear whether and how a corporation could incorporat
this Goodwill in its accounting system.

Not in Scope

The EVNHCMC pilot was on avoluntary basis and included curtailable load and
emergency demand response only, with some financial incentive.

20otinscopd | AAT O OEAO 1 AEOEAO OEA O0EITOh 170 OEA
Assignment have or will look into the implementation of this type of DR program
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The 2019 nationwide DR events were also designed on voluntary basis, with CLP and
EDRPand did not include any compensation.

The EVNHCM DR pilot included a small sample of C/I customers in the Ho Chi Minh
City area, while the 2019nationwide program was on a nationwide initiative with a
limited number of events.

For the nondispatchable ime-based DR Programsa Real-time Peak Load tarif f is
planned and its feasibility will be examined in this Assignment.

In general, ncluding and beyond 2020, the goal is that all DR program will be designed
with a financial incentive.

4.2 EVNHCMC DR Pilot

4.2.1 Overview of the Pilot

In 2015, EVNHCMC ran 4 DRvents, 2 CPL, and 2 EDRP events involviagommercial
customers and 5 industrial ones. Total registered DR capacity for commercial
customerstotaled 5,022 kW which equated to 558 kW per customer; and 6 of the 9
commercial customers were hotels and the réswere commercial buildings. With
respect to industrial customers,total registered DR capacity amounted tB30 kW,
which equated to 166 kW per customer.

Positive demand reduction was achieved for all of the events ranging from 4% to 6%
againstthe total baseline

Although the pilot was a small sample dilowing a comprehensive assessment of the
EVNHCMC 2015 pilot, whose results have been shared in an ERAV Report issued on
17/7/2017 Regarding the results of implementing the Pilot Load Adjustment Program,

the country decided to go on to the next phase and scale up based on lessons learned
in this initial phase.

4.2.2 Pilot Highlights Absence of Sustained Mechanism for Compensation

In particular, the abovecited ERAV Report highlights a key issue that arose atéd to
incentive mechanisms and rebates. The report states in part:

O/TA T/&£ OEA 1100 Ei PT OOAT O 1T AEAAOEOAO
evaluate the effectiveness of the supporting mechanism applied in the DSR pilot
program.

In order to develop a supporting mechanism to be applied in the DSR pilot
program, ERAV has worked closely with the Department of Enterprise Finance
(Ministry of Finance) to propose the application of the supporting mechanism to
encourage which results irfinance paid to participating customers will be
forwarded and recovered via electricity retail priceslowever, the MOF does not

| A



agree with the above mechanism, but only agrees to use EVNHCMC's Science
and Technology Development Fund in the DSR pilot program. This is also the
reason the MOIT has temporarily approved the supporting mechanism to
implement the DSR pilot programs at EVNHCMC, in which the supporting finance
to customers participating in the DSR pilot program are from EVNHCMC's Science
and Technolog Development Fund.

The supportingnechanism applied in the pilot phase does not reflect the true
nature of the supporting mechanism for DR programs that have been
applied internationally. In order to officially implement the DSR program
nationwide, a complete and longterm financial mechanism is needed as a basis
and motivation for Power Corporations/Power Companies to develop, declare
implementation and attract customerdEmphasis added]

While the approval of the financial mechanism for the Program isot under the
authority of MOF, MOF has clarifiedeveral laws that were obstacle to the various
long-term solutions proposed by MOIT/ERAV to the issue of financing mechanisms.

MOIT proposed that stateowned EVN be able to recoup the costs associatedtivDR
programs through tariffs, and based on the compensation principle. MOF replied that
for a mechanism that would accrue DR costs as operating expenses reflected in revenue
requirements would not be appropriate, stating in part:

QUnder the clause 2(kprticle 9 Decree No. 218/2013/NECP of Prime Minister

dated 26/12/2013 on detailing and guiding the implementation of Enterprise
YTAT T A 4A@ , Axd O4EA AgPAT OAO AOA 110 AI
with the exception of special cases complyingwith & COEAAI ET A68 4EA
must be deducted while calculating taxes, not record to the reasonable and valid
expenses, as if regulating the tadeductible when calculating enterprise income

OA@ O11 O ETAIT@®AAA ET AgbPAl OAbos8

O ¢
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As for the compensation pnciple, MOF noted that they needed to review and ensure
that this would be permissible under Article 7(1) and Article 8(8) Circular No.
219/2013/TT -BTCGuiding the Implementation of the Value Added Tax Law.

This was a contentious issue then, and remainsnahe table as MOIT and MOF are
trying as we write to find a longterm solution to the financing mechanisms for DR
programs.

In the short term, ERAV has worked closely with MOF to propose the application of an
incentive mechanism to implement pilot prograns for power load adjustment at
EVNHCMC, in which the support fund for customers participating in the pilot program
of power load adjustment are taken from the Science and Technology Development
Fund of EVNHCMC

21 Appendix D



4.3 Year 2019 and Voluntary DR Events

Based on the outcomes of the EVNHCMC Pilot, and in line widbcision 175/QD-BCT
on Approving the Implementation Plan and Roadmap for the DR Program which
provides, among others, specific actions in Article 2 (a) for the 2012020 period,
Vietnam did, on anational scale roll out dispatchable DR in 2019, which we consider a
trial year with valuable lessons.

The Consultant had the opportunity to ask stakeholders questions directly respecting

OEA ¢mpw OAOU 0016 UAAO AkdEaiy@14E2020 WRE OE O
consulted with the parent EVN corporate team, 4 of the PCs, EMANOI, ENVCPC,
EVNSPC, EVNHCMC. We include some of the feedback in this seetmhmore detall

is provided at Appendix B.

Peak Demand Shifts and/or Demand Reductior8bserved

In 2019, EVN carried out 10 DR events: 7 emergency DR events and 3 planned DR ones,
on a wluntary non-commercial basis (i.e. without any compensatiop According to
EVN, the maximum capacity reduction was about 514 MW, about 53% of the
projected DR potential reduction (see table below) for aotal electricity reduction
around 6,373 MWh, and estimated saving equal to VND 24.12 billiorarhount
equivalent to not running certain oil-fired power plants).

During consultations, EVNHANOI, whose 201BR report is included at Appendix C,
mentioned that the DR events did not correspond to their peak times.

Level of Participation

As highlighted in the tableand figuresbelow, all distributors ran marketing campaigrs

to reach their key customers and sig them up for the CLP and EDRP programs. They
have done so with relatively good success considering there were no financial
incentives involved. This is very promising for future programming periods, as the
level of participation should only go up from ths initial participation level when
financial incentives are put in place.

Table4-2: Potential for Norcommercial DR Implementation in 2019 (figures as at 31 May 2019)

22 (September 10, 2019).

Total Number of | Total Number of | Total Number of | Total Reduction
Key Customers Customers Customers Potential (MW)
Reached Signed (% of
total key
customers)
EVNNPC 1,607 1,490 913 (57%) 257
EVNCPC 249 249 119 (48%) 113
EVNSPC 1,760 1,760 875 (50%) 414
EVNHANOI 225 225 147 (65%) 53
EVNHCMC 573 573 317 (55%) 126
EVN 4,414 4,297 2,471 (56%) 963
Source: EVN



Figure4-1: Number of targeted and participating customers Figure 4-2: Proportion of participating customers

Number of targeted and participating customers
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Figure 4-3: Number of key customers and potential reductions

Number of key customers and potential reductions
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Figure 4-4: Proportion of reduction potential Figure 4-5: Proportion of key customers

Proportion of Reduction potential Proportion of Key Customers

EVNHANOI,
5%

EVNHANOI,
6%

EVNCPC, 6%

During consultations, all stakeholders on the EVN side notewith respect to
participation levels that DR programns are voluntary, so marketing them to potential
participants is difficult.

They also commented on théack of compensation, and how this missing component
negatively impacts participation levels and cold potentially jeopardize the success of
the program in the long run as DR events augment a@er government plan

Demand Response Baseline

For dispatchable DR programs, a baseline is an estimate of the electricity that would
have been consumed by the endser in the absence of a demand response event.

The Consultant understands that théaseline of the DR event of each customer will be
calculated by PCs who have signed a PPA with these customaxginst which actual
metered use will be compared.

Load Reduction = Baseline z Actual Metered Use

The setting of thebaseline will serve as the primary tool for measurement for incentive
payments to the customer who participated in the program. For 2019, detail regarding
the setting of the baselines hasot been shared with the Consultant.

Establishing the baseline load profile is essential to later measure and verify the impact
of DR. Measurement and verification was not an aspect that stakeholders could tell us
much about, was what recurrent was the fet that the system planner and operator
NLDC was not sharing much detail, and that this situation was less than ideal for
distributors in charge in essence of these DR events. This is a gap that we have
identified and needs to be addressed, namely commumitton between NLDC and
distributors regarding load profile baseline estimates should be shared and how each
distributor is allocated a projected load reduction.

Challenge:Level of Compensation andincentive Mechanism




Utilities are expectedto provide reliable electric service at least cost. With respect to
DR resources, this means that utilities should be willing to pay up to their avoided
costs to acquire equivalent services from DR. In determining the level of
compensation,key questions $iould be answered:
1 What is the targetedload shifting worth to the system?
o Capacity = cost of peaking plant (if the system needs additional
capacity)
o Energy = peak energy price (if the resource is available at peak times)
o Possibly avoided externalities, sich as avoided emissions
9 Will consumers participate at that price?
Is participation sufficient to warrant a program?
1 Who pays for implementation costs?How can utilities recover the cost of
implementation of DR.

=)

During consultations, the issue related tocompensation for participation in DR
programs was a recurrent one, and all parties agreed that this was a major obstacle to
sustained DR programming.

All aspects surrounding incentive payments, including the method for calculating the

baseline, have nobeen fully explored in 2019 by EVN entities as there are legislative

EOOOAO 1 OOOEAA 1T &£ w6.60 Ai1 060011 h AT A &£ O OE/
Ministry it falls under (MOIT), that impeded the development of financial incentives.

We will revisit more in depth these issues later in the report.

A plus: Technological Readiness

The Demand Response Management System (DRMS), a tool that has been developed
internally at EVN, was also tested in 2019. Most of the DRMS functionalities are ready,
and the sofware has successfully been operated during event.

There was consensus from stakeholders during consultations thathe new DR

software tool works well. However, one PC noted that it wasnissing a major

£O0T ACET T AT EOUR T AT AT U OEA Al O0OnbealEimeBiec 11T Ah O
peak load profile and peak pricing for the system, or their service area. Again, NLDC

was brought into the conversation, and stakeholders hoped fdhigher transparency

from the system operator.

Beyond 2019

The next phase, namely year 2020 has 11 planned DR events (up from 3), for a
projected reduction equal to90 MW per event. Byond that, EVN stated that the goal is
to bank on DR to reducedemand by 6,0008,000 MW per year in accordance with
Decision 175 (the Road Map5.

23 Decision 175: targets per DR event correspont at least 90 MW by 2020, 300 MW by 2025 and 600
MW by 2030



4.4  Planned Demand Response in 2020

On December 27, 2019, responding to a request from its parent company EVN, the
national system operator NLDC sent a lettét outlining the capacity and timeline for

11 DR events spread on a monthly basis in 202The schedule for DR distinguishes
between the three geographical zones, North, Central and South, in which DR planned
capacity ranges respectively from 353736 MW; 68150 MW, and 34-785 MW.While

in the Central and Southern regions a single period stretching 3 hours is planned, for
the North, summer months, June to August, will see two separate DR events, the first
for one hour, the second stretching 2 hours, for a total of 3 hous the event day.

In regard of the balance between the supply and expected demand established by AO,
January 7, 2020, EVN published 88/EVMMD document to inform the power
corporations of the voluntary and nonrcommercial DR program implementation plan

in 2020, in which includes the allocation of DR capacity to each power corporation. The
expected months to implement the program are last from February to August, 2020.
EVN will give detailed inform on the date to implement DR events at the beginning of
each month. However, in 2020, due to COVAIB pandemic and to avoid the impacts on

OEA AOOET AOO AAOEOEOEAO 1T £ ABOOI i AOOh w6 .
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5 Remaining Barriers to Implementation

5.1 Jurisdictional Barrier s

5.1.1 Pivotal Role of the Ministry of Finance

EVN is a Statowned enterprise andFinancial management at EVN must comply with the

Law on management andOOEIT EUAQOET T 1T &£ OOAOA AADPEOAI E
i AT OEAAOOOET ¢ AT A AOOET AOO AAOEOEOEAO .18 ou
10/2017/ND -CP dated 09/2/2017, Decree No. 91/2015/NDCP dated October 13, 2015

and Decree No. 32/2018/NDCP datedMarch 8, 2018 Additionally, the operation and

Ei D1 Al AT OAOQET 1T drefegtted dnder Dedred KIGXE/C0ESAND CP dated

28/2/2018 on the organization and operation charter of Vietnam electricity and Decree

No 10/2017/ND-CP dated 9/2/2017 promulgating the regulation on financial
management of Vietham electricity.The Government, Ministry of Finance and other

agenciesare regulated under these documentsfollowing:

Article 5 (Decree 10/2019/NDCP) Implementation of rights and responsibilities

of the government

1. The Committee for management of state capital at enterprises shall have the

right to request competent regulatory authorities to appeal to the government to:
Promulgate, amend and suppteent the statutes of wholly statewned enterprises

OEAO AOA AOOAAI EOEAA O1T AAO OEA O0OEI A -ETI
EO AOOEI OEUAA O1 OEA AT i i EOOAA ET AAAIT OA
promulgate, amend and supplement financiahanagement regulations of the

Vietnam National oil and Gas group, and the Vietnam Electricity Group.

3. The Ministry of Finance:

a) Appeal to the government to promulgate: Regulations on transformation of

wholly stateowned enterprise into jointstock conpanies; regulations on financial
administration of wholly stateowned enterprises; regulations on criteria
assessment of business performance and efficiency of wholly -swated

enterprises; regulations on supervision and inspection of investment, managgm

and use of state capital at enterprises;

b) Prepare the report on investment, management and use of state capital at
enterprises nationwide for submission to the Government so that the Government

may review it and present it in the yeagnd meeting ofthe National Assembly

under its authority delegated by the government.

Thus, the authority to promulgate, amend and supplement the financial management
mechanism of EVN is at the Government level. The MOF plays a role as the government

body that prepares the proposal, reports, legal draft submitted to the Government

following the legal procedure (Law No 80/2015/QH13). Furthermore, under the clause

1 Article 5 Decree 10/2019/ND-CP, it is suggested that the Ministry of Industry and Trade
coordinates with The Commission for the Management of state capital at enterprises

(CMSC) to study and clarify the legal basis, and propose the necessary amendments and
O00PDI Al AT OO w6. 60 A£ET AT AEAT [ AT AcCAi AT O OAcCOI
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leading role to request relevant authorities to submit the proposal to the Government for
review, consideration and decisionmaking.

Beside the Decree 10, there are several laws and regulatiornkich have animpact onthe

financial aspect of implementation of DR program, sih as price law, Corporation Income

tax law and guideline documents. While all legislation in Vietham must comply with the

AT 1 OOEOOOEITh AO PAOO T &£/ OEA 1 ACAI OUOOAI .
different authorities have specific powers toissue or revise certain legislations. The

figure below shows the different institutions involved in deciding on, and implementing,

different type of tax policies.

Figure 5-1: Institutions involved indecisionmaking and implementing tax policies
National Assembly (NA) ALaWS’ Law Codes
SEepbhbrenni-XlVY A Orders
ADecrees, Resolutions of Government
Government . . . . .
A Decisions, Directions of Prime Minister

Ministry of ACirculars on implementation instructions
Finance ADecisions, Decision of Minister

Tax organizations
AEnforcement of tax
(central and local regulations

levels)

While revision of the Corporate Income tax law and other tax law (in general, of all laws)

xEl'1l  OANOEOA OEA . AOGEITTAI I OOAT AT UBO APDOI
responsibility to provide detailed guidance on the governing and implementation of the

taxations, including on tax rates and level of charges and fees. Therefore, to establish and
implement DR programs, a number of Laws and decrees that are required to review

carefully. MOIT (in collaborationwith EVN), and the committee should have the reports

AT A poOi bl OAI O1 OOAI EO O OEA OECEO 1 AOGAI 1
MOF, when requested by the Government or by MOIT, is the agency that can collaborate

with MOIT to review all therelative legal documents and provide feedback within its legal

jurisdiction following its responsibilities.

Guided by Decree 10EVN and its subsidiaries have to abide, for accounting purposes, by
the prescribed accounting rules for stateowned entities. There appears to be a
inadequacyregarding the recording of demand response related expenses in operating
expenditures for EVN and its subsidiariesThese issus were highlighted in writing in
communications betweenMOFand MOIT, most recentlythrough MOS8 dlefter dated 23
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April 2020, responding®O1 -/ ) 47T %2! 66 O ,-TKAIOK©d 30 Rerember 7" # 4
2019.

The Ministry of Financealso plays arole in respectof electricity tariffs as outlinedin the
Prime Minister Decision 28/2014/QD -TTg of April 2014 onRegulations on Structure of
Electricity Retail Tariff. In particular, Article 5, paragraph 3 of this Decision states in part:

Article 5. Implementing Organization
3. The Ministry of Finance shall:

a) Assume the prime responsibility and coordinate with the Ministry of Industry
and Trade, Ministry of Labor Invalids and Social Affairs taalculate the annual
support for the poor households and social policy households under the provisions
in Clause 6, Clause 7 and Clause 8, Artict# ghis Decision for submission to the
Prime Minister for consideration and decision;

b) Assume the prime responsibility and coordinate with the Ministry of Industry
and Trade, Ministry of Labor Invalids and Social Affairs t@uide, inspect and
supervise the support of electricity cost for the poor households and social policy
households; Emphasis added]

Article 5 of the Decision identifies four government entities with varying degrees of
responsibilities in the tariff setting process, namely the Minig8y of Industry and Trade,

the Ministry of Finance, the Ministry of Labour and Social Services, and provincial
0OAT DI A6O #iii EOOAAOS 7EEI A OEA OI 1A 1T &£ OEA
the duties of MOF clearly deal with cosinput. To implement this policy, MOF issued

Circular 190/2014/TT -BTC dated 11/12/2014 on promulgate the implementation of

support for the poor households and social policy households and the funds for
supporting the electricity cost for the poor households and sociglolicy households are

deducted from state budget and local budgets.

In section 2.3.1 Tariffs, we mentioned thatwhile the redistribution of revenues is not a
standard purpose of regulated tariffs, they can bdesignedas a welfare support tooj case
in point here. We also mentioned thain a competitive electricity market, tariffs function
to maintain financial sustainability of the firms involved and promote the efficient use of
electricity .

TOU tariff has been included in existing tariff structure which slightly supports the
implementation of DR events. However, the differenceetween tariff for peak hours and

tariff for off-peak hours is not significant enough to promote economic DR
implementation.

5.1.2 Current State

Based on the EVNHCRIOET 1 O A@PAOEAT AA &I O xEEAE -/) 47
proposed incentive mechanismis not allowed by the legislation structure and another

financing solution had to be devisedThe EVNHCN Pilot experience also highlights the

cooperation between the twoministries.
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Furthermore, as shown in the various communication between the two ministries, in
particular Letter 10192 /BCT-TKNL from MOIT to MOF dated 31/12/2019 containing
Comments on the Development of an Energy Service Market and Demsaside
Management is that an enabling legal frameworkis necessary in order to derive the
monetary value of demand response and generate the appropriate incentive mechanisms
to induce and maintain a certain level of participation in the targeted demand response
programs.

For the national demand response rolbut, stakeholder consultation$®> we conducted
reinforce the above noted elements

The meeting with MOF specifically focused on Letter 1019 31/12/2019 . The letter is
an open invitation to MOF to answer and resgk the issue of the design of DR financial
mechanisms which is the last standing major implementation hurdle to full scale national
rollout. We met with the Department of Corporate Finance. We noted the absence of the
Department of Accounting, which may hee shed further light on the issues on the table
that relate to regulatory accounting and cost recovery through tariffs. Elements
contained in the letter are addressed later in the text.

Some of the key elements raised by MOIT in its latest letter MOF:

Only one of the DR programs in Circular 23 is currently actionable, namely the DR
program based on noscommercial mechanism. DR programs based on direct
incentives and tariff designs cannot be implemented due to the lack of financial
mechanism and new electricity tariff.

MOIT recalled the forms of commercial incentives that may be available to current
C/I consumers:

o SEOAAO ET AAT OEOAO 1T £#EAOAA AAOGAA 11 OEA
o Dynamic pricing incentives, building on current TOU tariffs to include Real
Time Pricing or Critical Peak Pricing.

On boosting participation levels and ensuring the sustainability of the program,
MOIT highlighted that commercial incentives are conclusive inattracting
customers to participate in the program for the long term, however non
commercial incentives are not a lasting solution.

The estimated cost for direct financial incentive for customers in the DR program
for period 2020-2030 would be about 6097 billion VND according to EVN, which
is equivalent to 55.5 billion VND/year.

Decision 279 asks MOIT tmffer and harmonize compensation mechanisns to

s N oA .~ -

PCs

Proposals / SuggestionsMOIT suggestd that DSM/DR implementation costsbe
recognized as eligible cost and accountefibr as operation cost, therrecovered
through retail electric tariff.

25 Appendix B
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On 27 March 2020MOF provided its reply in Letter3609/BTC-TCDNtitled Comments
on Some IssuesRelated to the Development of theEnergy Service Market and Demand-
side Managementj O, A3600& @8

Letter 3609 addresses two main issuesthe micro policy matter related to the
regulatory accounting issue respecting the recognition  and classification of DR
expenses, and a macro matter related to financial solutions t hat the market,
expressly energy services companies (ESCOs) may offer to implement the
nationwide DR program s.

As regards the regulatory treatment of DR related | O O O h propdsal thdt iGcentives
expensal to compensate DR program participante considered asreasonable costs and
as such be includednto the (oroduction and business cost h AT A OAAT OAOAAT £
rates, MOF reaffirmed that the_.aw on Corporatelncome taxdoes not offer a finite answer
and there may be some wiggle room in the legal provisiorte help the regulator adopt a
financing mechanism through tariffs as is the case in most jurisdictions with deep DR
experience.For completion, with respedd O OEA , Ax 11 #1 ObPl OAOA
reply stated:

According to the Law on Corporate Incom&ax (CIT), enterprise shall not count

the expenses that are not corresponding to taxable income as deductible expenses

(point k, clause 2 Article 9 of Decre No. 218/2013/ND-CP of the Government).

MOF observed that there maype two avenues to finance DR incentives. One route would

use the same mechanism as applied during the EVNHCMC pilot leveraging provisions

under the Law onientific and TechnologicalDevelopment. The second route relates to

the definition of what is considered a direct expense under the Law on Corporate Income

Tax, it may take longer to adopt but may be more appropriate if lasting effects are
considered and predictability favoured. A diect expenséb is cost recoverable. MOF notes

that direct expenses are those thatelate to electricity production and business activities

such aselectricity generation, transmission or distribution. There is a large amount of

material written on whetherti AT T OEAAO AAI AT A OAOPI T OA AO O
OfTTA AO OOPPI U ET OOOAT AA8 7EEI A OI i A OAEIIA
brings to the system, others do not support defining and valuing DR that way. Regardless,
MOIT can certainly argdh OEA AAOA & O AT 1 OEAAOEIT C $2860
AopAl OA 1 EEA ODPTI OEOEOA CAT AOAOCEITo68 -/ & 1
and has referred MOIT to other government institutions.

| AAEOET T AT T UR ET -/&860 OAPIU 1 AOOAOh -/ & Al
management of Vietham electricity group (EVN) attached to Decree No 10/2017/NDBP

dated 09/02/2017 (Clause 5 Article 25 and clause 1 Article 26). Hence, EVN determines

the deductible expenses for calculating taxable income under the law and must strictly

manage its expenses to ensure that those costs are reasonable and valid under the

O
@)

4

2. | & Betler3609/BTETCDMNA (i | (AS sudh, itds necessary to study and consider the incentive for
consumers who participate in the DSM/DR programs under the CIT Law and other legal provisions, with
directions as follows:
1 Ifthey are direct expenses related to electricity production and business activities (electricity
generation, transmission or distribution) and has fully invoices and evidence, they are included
in deductible expenses when determining taxable income under the CIT law and its regulations.
1 If these expense are associated with scientific research programs under the Law on Scientific and
Technolagical Development, they should be used from the scientific and technological fund in
Al i bl EAT AR xEOE OACOI AOGET 1 080
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taxation laws and regulations. The costs related to production and business activities in
the fiscal year, consist of: cost for production and business (taxes, fees and other charges
under the law); expenses of financial activities (financial investment, interest paid,
exchange rate differences, payment discount costs, asset leasing expenses) atiner
costs. Therefore, to support the DR programs, it is important to determine this expense

or the incentivefinanceET OEA %6. 80 AET AT AEAIT | AT ACAI AT O

According to Clause 1 Article 5 Decree No 10/2019/NECP, MOF suggested that the MOIT
coordinates with the Commission for the Management of state capital at enterprises to
study and clarify the legal basis, and propose the necessary amendments and

O0DbDbI Ai AT 6O OEA w6. 80 A&ET AT AEAI 1 AT AcCAi A1 O

"AOAA 11 -/ &80 OAbDidunhatithAr® Gay Odscope Aor rbblitikg @0 O A
specifying theLaw on Corporate Incoméelaxto define DR expenses as direct expenses so
that there are eligible for cost recovery through tariffs. While this is the solution that
offers the clearest path for expening DR incentives and financing a nationwide program,
realistically this may take a number of months, possibly years, while the need for
implementation of the nationwide government mandated DR is under way. While energy
efficiency is the DSM cousin to DRRnd many of the principles applicable to one are
transferrable to the other, and while we recognize that EE is largely driven by permanent
measures and DR by periodic events, with incentive mechanism issues in EE much less
complex than in the context of [R, since Vietnam is currently also implementing energy
efficiency initiatives, the Consultant believes it useful to examine funding mechanisms
and financing models in the context of energy efficiency to help explore the appropriate
solution for financing DR in Vietnam.

5.2  Tariff Structure and Cost Allocation

While the financial mechanism concerns the incentivkased programs, Curtailable Load
and Emergency DR, the third program that this Assignment is looking into, the pe&dad

tariff, has to do with tariffOh AT A B OOEAI U OA&Z AAOETI ¢ OEEO

structure.

Demand response programs are being implemented as a cedtective alternative to

undertaking major capital investments in generation and grid infrastructure.
Consequently, it is appr@riate to recover the costs incurred for the DR program (i.e.,
incentives plus administrative/marketing/other costs) in the same manner as costs
associated with increased capacity in the absence of the DR program.

As noted earlier in the report, in mosturisdictions, costs are allocated to customers on
the basis of the cost causality principle. This method involves allocating costs to customer
classes based on the coincident peak demand of each customer class. Adopting this
approach ensures that all cusimer classes bear lower costs (and pay lower tariffs) than
they would if investments were made to increase system capacity, rather than
implementing the DR program in order to avoid the higher cost of the additional
infrastructure. We need to understand wio currently contributes to peaks. Keeping with

the cost causality principle, cost is recovered based on who benefits most from the saved
infrastructure costs. We need to clarify the cost allocation model. In the absence of a cost
allocation model, we may ot know who actually pays for peak capacity.
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Although we have highlightedissues related to the cost allocation model, the pedkad
tariff DR program should be feasible provided thatompliance with the requirement to
reduce consumption is assured eithebecause:

The distributors are able to cut off power to participating customers (depends
on smart grid technology with 2way communication and centralized control
of customer use) so that the intended reduction in demand actually occurs
(otherwise requestsfor reductions will have to exceed the requirement based
on expected compliance); or

Penalties for noncompliance (price of unauthorized overruns) are high enough
to ensure that there will be a high degree of compliance.

Otherwise,O# OE O E Rrkihgj #AHAE 6 E O A lthe Adakdohdxdrifi ODREtARA O
relies on an extremely high price rather than voluntary or mandated demand reductions

to reduce demandat "critical peak periods". Critical peak periods are times when
production costs (or imports) are prohibitively expensive or unavailable. It aims to
reduce load during the relatively few, very expensive hours more dynamically. In CPP
tariff design, the important elements are the time window over the peak price period and

the degree of pricedifferentiations between the peak and off peak times.

5.3 Baseline Load Profile and Measurement and Verification (M&V)

The DR baseline is an estimate of the electricity that would have been consumed by an
end user in the absence of a demand response event.eTbaseline is compared to the
actual metered electricity consumption during the DR event to determine the demand
reduction value.

DR performancerelies and depends on the baseline calculations which means that the
methodology for this calculation needsto be as accurate as possible.

Two techniques for calculating baselines are day matching and regression
analysig?’. Day matching is the most commonly used.

Day matching involves constructing a baseline day that most accurately matches
the actual DR event day.

The baseline will serve as the primary tool for measurement thiaforms the basis
for incentive payments to theparticipating customer.

The figure bebw illustrates the concept of baseline in the context of a DR event.

27 Regression based &iselinesare more accurate, but are also more vulnerable to manipulation
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While baselines determine the value of curtailment, and are the basis for compensation

for participants, what we have heard is that the system operator NLDC is not sharing

much information with PCswith regards to load profiles. Decision 54 does address
baselinecalculaET T Oh AOO EO8O0 11 O Al AAOWEIbentifyithsT EDOI A
as a gap.

In addition, an effective DR program requires the ability to measure and verify the impact
of each participant, i.e. the ability to calculate the shift in demand assotad with the end-
user during the DR event as compared to the baseline load profil&olid measurement
and verification protocols are necessary, the first quantifies the change, and the second
validates the measured change.

While the first is addressed in Decision 54, verification protocols have not been
emphasized axompensation seems to have dwarfed other essential issues. We bring this
to the attention of the client and the need to ensure that M&V protocols are in place, clear,
and not prone to manipuhtion.

5.4 Conclusion

At the beginning of this repat, we asked some key questions which we briefly recap in
this section.

.)O0 $2 Al APDPOI POEAOA AT OxAO OI OEA AEAI 1A
2. Is there a clear policy, strategy and implementation progrm regarding DR?

[ERN

3. Is the existing institutional and regulatory framework appropriate to
implement the program?
4. Is the feedback from the 2019 rollout encouraging as regards further

implementation of DR?
5. What are the remaining barriers tosuccessful implementation of DR?
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Based on the supply and demand fundamentals we studied, the use of demand response
seems more like a must rather than an optionWe will highlight that the structure of
tariffs and cost allocation to the industrial customer class may be a hurdl® the
implementation of peakload tariff DR, however it is feasible

Vietnam is gradually phasing in DRwith each phase seeing legislative and regulatory
instruments to accompany the varioussteps. The latest instrument, Decision 54 speaks
to the level of readiness of the country. Appropriate checks antalances are in place, with
several government actors involved. Two regulatory instruments are lacking, the first
which we have addressed at various points and which is also top of mind for policy
makers at ERAV, éals with compensation of participants and the design of incentive
mechanisms associated with DR programs, while the second deals with the protocaisd
NLDC communication with PCsfor the calculations of baseline load profiles and
verification.

Operationally, the overall feedback regarding the 2019 rollout in encouraging, especially
as regards the readiness of the DRMS software and the hardware on the participating
AT 1 00i Ao O AT As8

In the next section of this report we will look at international experiences to implement
DR programs in the C/I segment for CLP, EDRP, and pda&d tariff, with a focus on the
gaps identified in this report, namely on compensatiomechanisms involved in the
various international models, and M&V protocols.
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6 Introduction

The purpose ofPart Il: Relevant international best practicess to provide relevant proven

international best practices related to DR program implementationncluding an analysis

and acompilation of internationally proven regulations supporting the deployment of DR
programs (applicable to Vietnam), e.ghe incentive mechanism, etc. in order to later on
recommend further relevant improvements with the purpose of enabling
implementation of the DR programs (including all subprograms) outlined in Circular

23/2017/TT -BCT.

In order to focus the scope of thaesearch and available resources, the selection of
jurisdictions for the international review were chosen using a priority matrix rather than

a simple regionby-region summary. Therefore, the DR programs selected for review for
this report were limited to successful examples, regional programs of note, or those that
share similarities with piloted programs, as further explained in Chapter 2. Some of the
included jurisdictions, such as California, offer a wider range of DR options than programs
currently under consideration by ERAV, including programs for residential customers.

This section intends to answer the following questions:

6. What are the most relevant jurisdictions?

7. What characterizes the success of those initiatives?

8. What arethe important lessons learned for Vietham?

9. What are the financing mechanismsisedin these shortlisted jurisdictions?

10. What are the baseline and measurement and evaluation methodologies in use in
these jurisdictions?
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7/ International Experience in CLP, EDRP,
and Peak-load Tariff DR Programs

7.1 Rationale for the Short List of Jurisdictions Selected
1 The Curtailable Load program,;
1 The Emergency Demand Response program; and
1 The Reaitime Peak Load Electricitytariff program.

The shortlisted jurisdictions all have programs that can be seeas more or less similar
to those programs that have been piloted in Vietham or are being considered. Some,
like Australia, have programs that appear tde very similar tothose considered, yet the
Vietnamese programsare in aless advanced stateAlthough California is a jurisdiction
that has many differences from Vietnamis programs are very similar toall the three
programs consideredby Vietnam,and have a fairly high level of maturity.

Table7-1: Shortlisted jurisdictions and their similarity to programs considered in Vietham

CLP EDRP PLT-DR
South Korea X
California X X X
Japan X X
Singapore X X
Australia X X X

7.1.1 Long List of Jurisdictions and Organizations for Further Study

A long list of jurisdictions considered wasreated based on the professional experience
of OEA #1 1 @é&nm nizhlbed &nd asurvey of relevant literature. Twelve
jurisdictions and organizationswere chosen Theteam performed desk research to
gather key statistics and information about eacland assessed the availability and
accessibility of information. The long list of jurisdictionsand organisations includes

1 South Korea 1 PJIMs

i California 1 Hydro Québec

1 Japan i Pacific Northwest
i1 Singapore i Ontario

1 Australia i Seattle City Light
1 Thailand 1 Texas

Note that the EU was considered for the long list above, but was not included due to the
fact that DR programs in the EU are still in the nascent stages with inconsistent

28 PJM is a regional transmissionrganization that coordinates the movement of wholesale electricity in
all or parts of 13 states and the District of Columbian the United States of America.
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application across member statesd.g. Italy and Spaircurrently do not allow
aggregdion), and therefore its market as a whole is not as mature as those selected for
further study.2®

7.1.2  Shortlisted Jurisdictions and Rationale for the Selection

The above yrisdictions and organisationswere evaluated using a multicriteri on
evaluation model. The aiteria were selected and each jurisdiction was evaluated using
a scoring systemThe aiteria were subjective and based on professional judgement and
available researchfindings. Those pograms similar to the three programs consideed

by Vietnam each earned one point. Overall similarity to Vietnartin terms of electricity
demands and market conditions) regional presence, climate similarity and maturity of
experience in each jurisdiction were all evaluate@dgainstthe multi-criteri on matrix.

The jurisdictions and organisationswith the highest scoreswere put onthe shortlist.

The selection matrix is shown inTable 7-2 below.

Table 7-2: SelectionMatrix z Shortlisted Countries Highlightedin Bold Letters

CLP EDRP PLT-DR Similarity Neighbouring  Climate Maturity of
to Vietham to Vietham Similarity  Experience
(Regional)
South Korea X some yes some medium
California X X X some no some high
Japan X X some yes some medium
Singapore X X some yes some medium
Australia X X X some yes some medium
Thailand some yes some low
PJM X not very no no low
Hydro Québec X X X not very no no high
Pacific Northwest X X not very no no high
Ontario X not very no no medium
Seattle City Light x low no no low
Texas X X X low no little medium

This first subsection has answeed the question ofO #hat are the mostrelevant
jurisdictions 6from which Vietnam may find inspirations for its DR programs.

In the following country-by-country examination,two questions will be answered:

What characterizes the success of those initiatives®/hat arethe important lessons
learned that can be relevant for Vietham®or each jurisdiction, the report provides

details on the programs, the entities responsible for implementation, funding
mechanisms, and baselinealculation and evaluation methodologies. The chapters also
cover relevant key success factors or lessons learned from DR program implementation,
where appropriate.

29 Why Demand Response is not irapientedin the EUStatus of Demand Response amdommendations
to allow Demand Response to be fully integrated in Energy Mark@ysPaolo Bertoldi, Paolo Zancanella,
and Benigna Boza Kiss, EU Joint Research Centre, 2017.
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It should be noted that this study presents the balance between a simple international

survey of key, established DR programs, and deep analysis of those DR programs that

EAOA OI 1T A OAT AGETT O 6EAOTAI 80 POI COAI O AT A
because a survey would only identify the regions and programs, and would be useful

before theimplementation of any pilot DR programs, while a case study would be more
appropriate once the key program elements have been identified for Vietnam, allowing

the case study to further cover each program element in depth.

7.2  South Korea

South Korea is a contry in East Asia Situated onthe southern half of the Korean
Peninsula it covers a total area of more than 100,000 square kilomegs. Its population
is estimatedat around 50.8 million and the country is noted for its population density,
which is more than 10 times the global average. South Korea has one of the largest
economiesin the world, with per capita income of more thanUSD30,000 in 2018.30

7.2.1  Background

South Kore® @@ography and political situation mean thait operates as an island in
terms of electricity supply. Itsenergy security has always been a major concern to the
government. Currently, nearly 80% othe demand is from commercial and industrial
energy users.

Liberalization of the electricity market was started in 1999 but halted in RO3 after only
the power generation segment had been liberated. As a resultthere is limited
competition is in the generation segmenttransmission, distribution and retail continue
to be handled by the Korea Electric Power Corporation (KEPCO). The Kafeower
Exchange (KPX) was established in 2000 and #lle power-generatng businessesare
obliged to sell electricity to KEPCO through KPX. KR¥kesdemand forecasts and
receives dayahead proposals from generating companies, which it uses to set the
system marginal price (SMP) for each trading hour, effectively forming the market price.
Capacity payments are made to generiaiy companiesbased on theirbids.

Large consumers can purchase power directly on the wholesale markethereas
smaller consumers have regulated tariffs in plac&he tariffs are intended to allow
KEPCO to recover costs and provide an appropriate return on investment. Industrial
tariffs have nearly doubled in the past 15 years but stilhave some of the lowest tariff
classes availablat about EUR0.08/ kwWh. Thislow pricing limits the incentive for
industrial consumers to voluntarily participate in demand response!

The Korean DR marketwasfirst opened in 2008 andwas transformed in 2015in order

to more closelyintegrate the programinto the Koreanelectricity market, where it is
currently operates. Many technologies and business models have seen rapid progress in
Korea.The demand respnse (CR) market has taken off sincearegulation was adpted

30 Statista 2019https://de.statista.com/statistik/daten/studie/14440/umfrage/bruttoinlandsprodukt
pro-kopf-insuedkorea/

31 Jensterle, M. etalD3 UOOAT ET OACOAOGEI T 1T £ OAT AxAAT AOGO AT A Oi AdO
Wuppertal Institute, 2019.
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in 201432, South Korea is actively promoting DR to help ensure reliability, encourage
competition, and develop an ecosystem of Hbased energybusinessess.

7.2.2 Programs and Experience

The SouthKorean DR market is known as théNegawatdmarket. The market

generates profits by collecting and selling the electricity saved by residential,
commercial and industrial consumers. A load aggregator sells the saved electricity by
tendering in the electricity market, competing in prices with generating companies.

Each demand resource is required to come from at lea$0 end-users and must be
valued at above 10 MW. Load aggregators operate under a contract with KPX, and then
control the electricity demand of customers according tadhe reduction instructions

from KPX. After a transaction, the load aggregator is paid by KPX for the electricity it
sold and pays the settlement money to thaggregatoraccording to the amount the
consumersaved. DR resources are put on a bid against power generation resources on a
daily basis and when sold, demand curtailment begins. A general transaction flow is
shown in Figure 7-1 below.

Figure 7-1: Negawatt Transaction Flow34

Consumer Contract of DM service provider
power saving targets (Broker) Lo
Factory < > Elding Selling saved power
f —— 85
A Selling saved power KPX KEPCO
Building, ———————> KT, Byucksan Power, Settlement
Sau na, Settlement EnerNOC, iDRS etc. (excluding charges) Settlement

Apartment (excluding charges) (Performance + Base pay)

U e ) \ ) Rd

The market is divided intoA rel@bility -based demand response markéiand an
@conomicfeasibility-based demand response markéwhere consumersparticipate in
the bidding voluntarily. The reliability-based DR (peakshaving DR) should follow a
reduction instruction by KPX within 1 hourbefore the power supply and demand is at
risk. It aims to improve the reliability of electrical systemsplaying a role to lower
maximum power and dealing with volatile power supply and demand. The economic
feasibility-based demand response (cost reduction DR) enables consumers to
participate in the bidding voluntarily when a reduction unit price of demand reource is
thought to be lower than a generation unit price. These are summarized Trable

7-3 below.35
Table7-3: DR sumnary South Korea

Category Reliability Economic
Program Period Bidding (Twicel/year) Day Ahead bidding
Notification Time 1 hour ahead Day ahead
20) O OBAAE@EA 2ACEIT $AIT AT A 2A0PI 1T OA 2AAAUeds &O1T OO0 O

BOSATI ATA 2A0DPTI T OA 30A000 AT A )T EOEAOGEOAO ' 01 6T A OEA 7
http://globalsmartgridfederation.org/ dashboard/uploads/BDAfr1513318888.pdf

. AAh #8 O4EA . ACGredn®GdusopDA 2065AvaitabldaE T C 6 8
https://www.gtck.re.kr/frt/center/en/tech/green_focus.do?pageMode=View&nttld=22279

35 Navigant @Memand Response Discussion Pap#itilization Paymentsd h ~ Peadl fobxle GESO, 2017.
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Payment Capacity* + Variable cost of System marginal price**
Marginal Gen

*Capacity payment in first Bnonths of 2017: 19,894.7 won/kW (approx. USD 16/kW)
**Average SMP in first 6 months of 2017: 84.36 won/kWh (USD 0.069/kWh)

The O egawattdmarket has grown substantially since 2014 when consumers became
able to offer their demandresponse capacities on th market through aggregators. Data
from 2018 indicates more than 3500 consumers, over 20 aggregators and over 120,000
MWh curtailed in only part of the year. The total current demandesponse capacity
stands at about 4.3GW®

7.2.3 Some Lessons Learned from Sacessful DR Programs

South Korea provides a utilzation payment equal to the wholesale energy price. The
incentive level was selected based on consistency, as DR resources are participating in
the energy market like other supply resources. In the contexif South Korea, this has
shown to be effective in attracting participants through the aggregatoelted process.

DR resourcescan participate in both economicenergy and reliability-capacity

programs. In theory, this enables higher levels of activation, as DR resources are
dispatchedfor economic and for reliability reasons DR resourcesare provided an
availability payment through the capacity/reliability program in exchange for beng
available to be dispatched during a reliability eventDR resourcesare also paid a
utilization payment when dispatched by clearing the energy market or when dispatched
administratively through reliability DR.

The payment for performance is determindh AAOAA 11 OEA OAOI OOAAOSG
and the highest variable generation cost at that time. Other jurisdictionsnd

organisationsthat have both reliability and economic DR programs also have

significantly higher participation in the reliability pr ogram.

Aggregators can provide strong performance, react imarious circumstances and
compete successfully against generatioby following clear market rules. Automated
response solutions are entering the market to further increase resource potential
and diversity.

7.3  State of California

California is a state in the Pacific Region of the United States. With 39.5 million residents
across a total area of about 163,696 square miles (423,970 RmCalifornia is the most
populous U.S. state and the third largestybarea. Californi@ economy, with a gross

state product ofUSD3.0 trillion, is the largest subnational economy in the world3?

%Ko, W.etald) | D1 Al AT OAOEIOEARA- AT AELRARAO 311 O0CETT &1 O 3100
2A0DPIT 1T OA AppliedSoidnte@®@0, 10, 1751; doi: 10.3390/app10051751

37US News & World Report, accessed in March 202@if{s://www.usnews.com/news/best -

states/california).
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7.3.1 Background

California leads the US utility industry in conservation and efficiency measures and has

been implementing DR progams for over 10 years3® The state implemented a number

of test programs between 2003 and 2005 to support the electric system reliability as

well as load management as a response to teaergy crisis in 2002 z 2003 in the

western US. By 2006, Californ@i@dustries were  already participating extensively in

$2 DOI COAi Oh AAAT OT OET C A& O phyuvyxy -7 £ O OAIl
notification programs. This same year, the California Public Utilities Commission

(CPUC) approved a proposal by the stdtd © OE OA A 1 -édwoad Atiixiés 1IBUsPA O OT O
for the implementation of statewide DR programs focusing on Critical Peak Pricing,

(CPP), Demand Bidding (DBP), and other targeted system reliability programs for 2007

to 2009.39

7.3.2 Programs and Experience

Since about 2010¢he utilities in CA have been offering primarily in what are known as
O AT OA1T 6 $2 DPOI COAI 08 41 DAOOEAEDPAOARh AT i1 AC
12 months of billing and usage history before enrolling and can choose from several
program options, including:
1 Peak Day Pricing Participants receive a discount on regular summer rates, but a
higher price up to 15 Peak Pricing Event Days per year. Customers can try this
program risk-EOAA A1 O pc¢ 111 O0OEO0d EA Olhertha®OOT | AC
usual, the utility will pay back the difference.
i1 Capacity Bidding Program (CBP) Participants commit to this aggregator
managed program on a montkby-month basis. Onthe months they opt in, they
will receive either day-ahead or dayof notifications for load reduction events,
which should not exceed a total of 30 hours per month. Customers must enroll
with a utility -approved third-party aggregator to participate.
i1 Base Interruptible Program (BIP)z During a maximum of 10 events per month,
particip ants lower their energy consumption to below its Firm Service Level (FSL)

4EA &3, 10666 AA 11 11T0A OEAT wubp 1T &£ OEA A
demand and may be adjusted annually. Customers receive at leastrhutes’ o
notice of events, which lastd AGEI Oi T £ t ET 6008 /1 AA Al OI

have the opportunity to discontinue until the following November.
1 Scheduled Load Reduction Program (SLRR)Open to customers that have an
average minimum monthly demand of 100 kW or higher, this programiets

DAOOEAEDAT OO OAI AAO OEA OEIi A0 OEAUBI T OAA
participants select one to three fourhour periods on specific weekdays during
xEEAE OEAUG6I 1T AAAOAAOA OEAEO 11T AA O AAlIl

opportunity to discontinue only once each year irNovember.

i1 Aggregatormanaged Portfolio (AMP): In this program, the responsibility of
program design falls to the aggregator. Because of this, the participation
requirements and incentives vary depending on te aggregator.

)] ¢mpmh #Al E£ Ol EA6O0 PAAE Al AAOGOEA 1T AA xAO APDPOI QE
(CEC) ha a goal to achieve 7 to 10 GW obtal peak demand reduction and 1 GW of storage capacity

by 2020.

39 Proposalby PG&E irthe 8/30/06 letter to CPUC and CPUC decision dated 10/30/06permitting

program expenditure of US® million and peak demand reduction of 15 MW.
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These programs have been successful in helping CA manage its electric loads and
maintaining grid stability. A study by Lawrence Berkeley National Laboratory showed
that the CA 10U programs provided about 2.1 GW of DR in 20%5.

Table7-4: Load reduction capacity in California
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©
3 1,000.0
o ’ . ' EDo MW l
e}
o b
@©
—
1) 500.0 . =
— - [ eaaru |
o ! ]
N PSS,
PG&E SCE 5D G&E Total
[= Non-ResReattime pricing 25 25
[ « I Non-Reslnterruptible rates 252.1 707.8 1.0 961.0
| = Non-ResDemand bidding 21.0 1145 2.6 138.1
|- r Non-ResCritical peak pricing 51.5 29.8 20.9 102.2
= | Non-ResAir conditioner load control 2.7 64.3 3.1 70.1
| ® Non-ResAgricultural pump control 59.4 59.4
| em | Non-ResAggregator programs 165.7 147.2 34.7 347.6
| 2¢ Residentialz Peak time rebates 27.0 5.3 323
| = Residentialz Critical peak pricing 36.9 36.9
@ | Residentialz Air conditioner load control 78.9 304.5 17.0 400.5

Source: Lawrence Berkeley National Laboratory, 2017.

However, recent studies have shown that California still has significant Di®tential,
and that the program has not reached all customer segments. The study also showed
that the IOU programs rely on only a handful of participants to deliver the majority of
the load reductions#! Other industrial sectors with significant DR potental that have
not participated include:

1 Wastewater Treatment Facilities;

Agricultural Irrigation Pumping;
Refrigerated Warehouses;

1
1
i1 Data Centes,;
1 Cement Industry;
)l

Dairy Processing Industry.

20w0¢mncu #Al EAI Ol EA $AT AT A 2A0PI 1T OA o1 OAT OEAT 300OAUq #E
Final Report. LBNL, 2017.

41 For example, theindustrial, agricultural, and water (IAW) sectors accounted for about 30% of

California® peak electric load in 2010 and has the potential to be a key contributor to DR and energy

efficiency (EE) goalsYet,n 2012 and 2013, two industrial participants contributed 50% of the load

OAAOAOETT A& O 0AAELZEA ' AO Q %l AAOOEAS8O AAI AT A AEAAET C
DAOOEAEDAT OO AT 1 OOEAOOAA ¢qupbp T &£ 31 O0O0EAOT #Al EA&AI Ol EA 9
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yT AAAEOET T h #AIl EA& O1 EAGJ Gndédo Aigniicar éhenged, ad UOOA |
its climate-changemitigation goals call for meeting 506 of the stated ®tail electricity

sales with renewable energy by 2030, reducing greenhouse gas emissions t&#below

1990 levels by 2030, 806 below 1990 levels by 20%. A 50% renewable electricity

system means that the state will have significant penetrations of variable solar and
wind-basedgeneration, which may reach as high as 35 to #of the total delivered

electricity by 2030. Variable generation is different fran conventional generation as

electricity is generated only when the wind and solar resources are available, and the

outputs can fluctuatein a manner that is not entirelypredictable.

Due to the need to reach more DR potential, as well as the projectedure load

uncertainty and variability that can result from the integration of large shares of

renewables into the system, California has started shifting its DR emphasis from the
AEOOET ¢ Oi AT OGAl 6 1 TAA T &£ POI COAI ®md DI Al AT OA
demandOAOPT 1T OA AOOI I AGETT OUOOAI Oh T O O! 601 $26
in its program planning beyond 2020, emphasizing the availability of instantaneous
communications and thelnternet of Things (IOT) while retaining the overall offerings.

7.3.3 Some Lessons Learned from Successful DR Programs

It has been shown in the case @ alifornia and other statesin the US that:
i Targeting the right end uses and identifying the types of facilities best suited to
benefit from DR can help achieve better results.

' Utilities or program sponsors must assist customers in understanding their N
AAAEI EOQUBO 1T AAO AT A POT OEAA &EET AT AEAT AT
achieve their peak load reduction potential cost effectively.

1 Those pograms that recognize the dversity of customers and provide them with

a limited portfolio of options are the most successful at engaging and retaining
participants.

1 Although utilities traditionally targeted the largest commercial and industrial
customers for DR, a number of succelsd programs have engaged small
(<100 kW) and medium (<500 kW) customers.
T 10011 AGAA OAAETTITCEAO AAT COAAOI U AT EATA
provide consistency in loadshedding capacity, and provide customers with
additional benefits such as detailed energy consumption data.

1 Technologies with twoway communication capability further enhance the
savings potential and reliability.

Utilities tend to operate energyefficiency and cemand-response programs

independently but simultaneously.However, implementing a coordinated efficiency and

$2 DPOI COAI DBl OO&EI 1 ET AAT EAI B &£ AOOAT OEA OC
power and gas, and defer construction of new plants.
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7.4  Japan

Japan is an island country located in East Asia encompassing an archipelegasisting
of about 6,852 islands, withthe five main islands (Hokkaido, Honshu, Kyushu, Shikoku,
and Okinawa) comprising 97% of the countrg land area. With over 120 million pegle
in a total area of 377, 975 kr, Japan is among the most densely populated and
urbanized countries in the world. A member of the G7 and G2@ nominal GDP is
estimated atUSD5.4 trillion and over USD43,000 per capita.

7.4.1 Background

Japan has no exparor import electricity connections and the electricity market is

geographically divided into10 areas. Each area has a lorganding vertically integrated

utility operating in it, previously collectively known asthe general electricity utility.

Connectians between thel0 areas were historically limited, including the eastern part

of the country operating at 50Hz and the western part at 6(Hz. Of all the demand34%

is commercial, andat 37%, the industrial sectoris the largest consumer of electricity,
AAOPEOA OEA OAAOI 060 01180 Al xT xAOA OOAT A C

Since 1995, Japan has gradually liberaéd its electricity sector, beginning with power
generation starting with the extra-high voltage sector and then expanding to the high
voltage sector. Tle Japan Electric Power Exchange (JEPX) has been operating a
wholesale power exchange since 20Q5vhich mediates spot transactions and forward
transactions of electricity. In 2012, the governmenbegan undertakingthree phases of
improvement, known as the@lectricity system reformd The Organization for Cross
regional Coordination of Transmission Operators (OCCTO) was established in April
2015 as the first stage in the thregphasereform, fulfilling the role similar to an
independent system operator. The electricity retail market was fully liberalied in April
2016, implementing the second phase of the electricity system reform.

In the 2018 revision of the Basic Energy Plafthe most fundamental government
energy policy), implementation of stringent energy-saving measures was specifically
highlighted for the first time. In 2020, the third phase of the electricity system reform
will come into effect and thel0 general electricity utilities will then be required by law
to separatetheir power generation and retail functions from their transmission and
distribution functions .43 The DR programs in Japan are operating in the context of this
changing regulatory regime and certain upcoming programsuch as virtual power
plants (VPPs)may benefit from this changing regulatory regime and the changing
economics that accompaiesit.

42 (The Electric Power Industryin Japan 2018 h  * ADAT %l AAOOEA 01.30A0 )1 &£ O0i AOE
43 Kobayashi, T. & Okatani, §Electricity Regulation in JapanOverviewd 8

https://ca.practicallaw.thomsonreut ers.com/5-630-
3729?transitionType=Default&contextData=(sc.Default)&firstPage=true&bhcp=1
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In addition, part of the DR context in Japan is the memory of the impacts of the severe
accident suffered at the Fuldshima Datichi Nuclear Power station in 2011. Due to a
variety of reasons, including low levels of interconnection, the nuclear accidergsulted

in rolling blackouts. To reduce further blackoutsand particularly to reduce the peak
demand, from 2011 to 2015, the Japasegovernmentimplemented a range of
behaviour-change strategies to communicate the need to change behaviours and reduce
electricity use. This was accompanied by a mandated 15% reduction in peak electricity
use by industrial customers. The mandated and voluntary appeals both had tremendous
impacts, reducing summertime peaks in each of the following two years (s€&ure

7-244) and for the years to come. This experience highlighted both the potential for DR
and the benefit of system resiliency but may not have implemented DR measures in the
most economi@l way possible. The year 0f2016 was the first yearin which electricity
consumers were not asked to reduce electricity consumption, and in 2017 the

O egawattdmarket opened.

Figure 7-2: Japal & ORe$p@nséost 311

Annual peak demand in TEPCO service area

Date 2010 (July 23) 2011 (Aug. 18) 2012 (Aug. 30)
Peak load 59.99 49.22 50.78
(gigawatts)
Reduction (100%) -18% -15.4%

High temperature

©) 35.7 36.1 356

7.4.2 Programs and Experience

Encouraged by thedemonstration that the C&I segment is capable of realng

significant peakshaving following the Great Eastern Japan Earthquake (GEJE), Japan
implemented several pilot programs before inplementing the Negawatt trading market
in 2017. The market operates based on a visiasf DSM for large C&I endisers in Japan
enabled by aggregators, who act as intermediaries in getting C&I customers to reduce
energy consumption in response to requests from power companies. Aggregators
bundle and are paid for this unused power and compensate participating engsers
according to the amount by which they reduce their demand.

“A AEAEAOEER ( EOT OE B4l DemaddRespbrsd: iow (apah Owkican® the Power
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Figure7-3:$ EACOAI 1T &£ *APAT 60 - AOEAO EI O . ACAxAOO 40
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A yearly auction is heldwhere bids for DR capacity are placed. Utilities then pay an
annual sum, typically in the range oEUR25 7 42 per kW, to aggregatorswho will act as
intermediaries and get the end consumers to reduce their load when callegbon. Each
aggregator uses a portion of thipaymentto compensate both the end consumer and
the utility, since its revenue is decreased by the lowered power consumption. Since
peak load is reduced, the generator can avoid investments into expansion of geation,
transmission or distribution capacities. The market plays a role in ensuring grid
stability. Price volatility on the JPEX is relatively low and the grid tariffs mostly rely on
volume. The first auction for DR was reported thvave gainedabout 1 GWof capacity
from industrial and commercial power consumers. Utilities were mandated to bid and
buy 20 MW each to start.

Under the vision thatthe Ministry of Economy, Trade and Industry(METI) has

presentedas part ofthe Sustainable Open Innovation Iniative, DR and other smart
technologiescould be aggregated into VPPs in the future. In this scenario, consumers

could be tapped as a resource not only for reducing demand when power supply is

short, but also for collectively storing and supplying power ora community-wide basis,

toEl Of A OOEOOBAI bPi xAO bPi AT 66 j600gh A ATIT1 £
including both supply-side and demandside resources.

7.4.3 Some Lessons Learned from Successful DR Programs

+AU T AOGOITO AOTI OE®ROINdUAOEAOGO T PAOAOGETT Ol
7)0 EO Ei b1 OOAT O O1 A1 OOOA OEAO OEA OOEIE
policy-makers.
0 Policy-makers seek to promote DSM both for its individualevel benefits
(e.g., reduced energy bills for consumers) and is/stemwide benefits (e.q.,
increased flexibility from shifting energy consumption from peak to non
peak hours).

Ol
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GEJE. Energy providers still are invested in selling more k\itman fewer.
0 Unbundling is to be mandated starting in April 2020, and this is expected to

Ol i AxEAO EAI D AAAOAOO OOEI EOEAOS EIT AAI

o .Ax T AOEAOOh -£IIGAOBDAEILI @DAF 11 AOEAOON
capacity markets, may provide opportunities 6r DR resources to compete
against generation.

i Starting new markets is no guarantee that they will be open, liquid, and

A £ oA 2 s ~ A N £ o~ s oA N

Al i DAOEOEOAS8 4EA AIi 106010 1T &£ Al AAOGOEAEOU O

the JEPX), is still less than 3% of the total electriciyenerated, 15 years after
its inception.45

7.5 Singapore

The Republic of Singapore is a sovereign cigtate and island country located in
maritime Southeast Asialts total population is approximately 56 million with a total
area of 725 kn%. Its nominal GDPper capita is approximatelyUSD65,000 andit is one
of the most expensive cities on earth. Singapore is a close neighbour to Vietham with
many similarities in climate and regulatiors.

7.5.1 Background

Singapore is considered as one of the leading countriesAsia in terms of DR
application and also the leader in creating sandbox trials for advanced services. On
October22,2012, the Energy Market Authority (EMA) issued a public consultation
paper to collect suggestions about the besipproach for implementng a DR program in
the National Electricity Market of Singapore (NEMS). The consultation closed on
November19,2012 and the program has been further refinedased onthe feedback
received from all stakeholders (electricity licensees, potential licensed logaroviders,
consumers, etc.).

Since 2016, the EMA has introduced several DR programs to enhance competition in the
NEMS. Incentive payments to DR providers are derived from an uplift charge applied to
all loads and charged to retailers. Consumers can pacipate directly or through

retailers or DR aggregators, including DR services through the 2016 Project Optiwatt
which is for demand-side management (DSM) or through the 2016 DR programwhich

will be discussed below.

7.5.2 Programs and Experience

In April 2016, the NEMS introduced its firsDR programfor the wholesale market. This
program allows DR resources to participaten both the wholesale energymarket and
the ancillary services market It allows consumers to submit bids in the energy market
to provide load curtailments and indicate their willingness to reduce their electricity
demand at different price points.

The DR program is charactemed by two distinct features:

45 Yoshida, P. G. e@® A b AheégpConundrund Sasakawa Peace Foundatio2018, p. 136.
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i1 Demand-side bidding and the use of a self -nominated baseline : This allows
AT 1001 A6 01 ET AEAAOA OEAEO OxEITEICI AOGO
adjusting their loads in response to reatime supply and demand conditions. It
will be co-optimized with the existing interruptible load (IL) scheme where loads
can be offeredfor the provision of reserves.
1 A consumer surplus sharing mechanism : The compliant licensed load provider
whose load reductions have been cleared can share one third of the additional

consumer surplus generated as a result of the load curtailmentispatched.
The registered capacity of this progranwas limited to 7.2 MW in 2017.

Under the DR programDR resources can also participate in the ancillary services
market through the IL schemeThe IL service includes curtaibbleload as a substitute
for spinning reserves. Thedigure below showsthat DR participation impacts more on
the peak load in the andiary services market than in the wholesale market.

Figure 7-4: DR Rarticipation in Singapore (2014in comparison with2018)
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The eligibility criteria are still the same for both programs: a consumer with load

facilities that are directly connected to the power grid at the same connection point may

participate directly in the DRprogram if the load facilities have an aggregate ciailable

load of at least 0.1 MW. To participate directly, a consumer has to register (a) to become

a market participant and (b) the load facilities as a single Load Registered Facility

i O, 2 &0 Q8 swith Iba® fadilike©that have a curtailable loadf less than 0.1 MW

i AU DPAOOEAEDPAOA ET AEOAAOI U OEOI OCE A 1 EAAT OA
DOl OEAAO6 Q8 30AE 1 EAAT OAA 1T AA DPOT OEAAOO AAIl
consumers within the samelL zone to be registered as a singILRF. The LRF must be

able to offer at least 0.1 MW of curtailable load.

Big companies, such as Diamond Energy Company or CPvT Energy, have already

participated in the load interruption programs to deal with abnormal events such as
unexpected peak demad or forced outages of power generation.
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7.5.3 Some Lessons Learned from Successful DR Programs

Early in its DR implementation, Singapore had very limited demand response

participation because of a combination of high penalty exposure and lognergy prices

(dOA O EECE OAOAOOA | AOCEiIDR@6gratBasedn ¢ mpoh 3E
addressng this issue with two distinct features: the use of a seliominated baseline

and a consumer surplus sharing mechanism. This has improved the participation rate.

In addition, a review of the programdone for the Australian Energy Market Commission

provided these following takeaways?6

1 Demand response participation will be low if penalties are high and when energy
prices are low.

i Energy participation on the supply side care enabled through a baseline
mechanism. The Singapore approach to the sa@ipplied baseline has different
vulnerability to gaming than historical baselines, but its enforcement with
penalties discourages participation.

i Participation in ancillary services can be encouraged by establishing qualification
criteria and market mechanics for participation.

7.6  Australia

Australia is the largest country in OceanigD E A x T O Hakgésbcoubity @ kvorldd O
largest islandwith a total landareaoE x 8 ow¢ [ EI T ETT Eio8 )1
UD 1,323 billion with a population of is 24.6 million4” What follows is an overview of
the background, implementationhistory and lessons learnedegarding Australiad BR
programs which are relevantto Vietnam8 OR program

CmpXx

7.6.1 Background

Australiad Darkets are vertically structured and the national market is divided

geographically intolocal markets. The National Electricity Market (NEM) represerg

89% of the generating market and has been operating a wholale power market since

1988. The wholesale market is highly concentrated and large vertically integrated

generators orretailers make competition difficult. A largenumber of coalfired

generators in the market has kept prices relatively low and reduced aentives for

AT Aocu A£EEZEAEAT AU8 -1 OA OAA AHabedddvolvidge A . %- 6 O
rapidly because of the increase penetration rate of variable renewable energy

including solar and wind.

%0) 1 OAOT AGET T Al 2A0EAx 1T £ $AT AT A 2A0PT 1 OA -AAEATEOI O
Australian Energy Market Commission by the Brattle Group, 2019.
47 Source: data.worldbank.org

95



Australia considers demand response asféexible assetwhich can help integrate more

variable renewable energysuch as solar and winginto the grid at the lowest costs.

Australia recognizes that DR can play four roles in the power market: wholesale

demand response, emergency demand response, ancillary services and network

demand response. In 2017, the Australian Renewable Energy Authigr(ARENA)and

the Australian Energy Market Operator (AEMO) launched a trial of a DR program named

O02A1 EAAEI EOU AT A %i AOCAT AU 2AO0A®&AR 4 OAAAD | 2
initiative lasting until 2020 andits implementation is still ongoing.

The RERTtrial has beendeveloped as proodemonstrating the projectconcept thatthe
power transmission system can stilbe secure and reliable despite the integration of
variable renewable energy into the energy market. As part of ARENA and AEMO
agreement,a Al AOCAT AU $2 DOI COAI AAI T AA O0%$2 3EIT O
developed. The DR Short Notice RERT Tidatbjectives are to:
1 Demonstrate that DR is an effective source of reserve capacity for maintaining
reliability of the electricity grid during contingency events and that DR resources
can be rapidly developed for deployment from summer 2017/18.

i Provide an evidence base to inform the merits and design of a new market or
other mechanisms for DR to assist with grid reliability and security, allowing for
greater uptake of renewable energy.

i Improve the commercial and technical readiness of DR providers and technologies
to help demonstrate and commercialize the use of DR for grid security
and reliability.

7.6.2 Programs and Experience

ARENA and AEMO launched a comjiete three-year, AUD37.5 million funding round to
call for projects to drive innovation on grid management from various proponers. The
competitive funding round was an open call not directedat a specific type of consumer
and targeted a combinedcapacity of over 100 MW per year. Oncehe proposal ofa
proponent is accepted, the proponent becomes short-notice (SN RERTPanel member.
The SN RERT Panel is a poolmbviders, from which AEMO can contract for provision of
DRservices. Then, upora short notice, the proponent has to manage electricity supply
during peak demand periods.Two products were offered to proponens: Product 1,
which is a 60minute activation notification; Product 2, which is a 10minute
activation notification.

Figure7-5AAT T x OET xO OEA OAEAI AGEA 1 FEApoPDEMD AT EAB (
submits an applicaion in response to the funding announcement and benefits from
grants allocated by ARENA and AEMO. As part of its application, the proponent must
include a knowledgesharing plan leading to periodic releasing of project knowledge
reports. In return, proponents must ensure that the stated capacity in their offer is
available upona SN. Before being accepted io the program, a proponent has to pass a
testing period over which it can demonstrateits ability to reliably respond to a real RERT
activation. The proponents acceped as SN RERT Panel memizeare diverse including
electricity retailers, DR aggregatos, electricity distributors and industri al enterprises.
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Figure7-5d, 3AEAI AOEA 1 TrigdORpdHIEAS O 3. 2 %24
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Free equipment control
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ARENA&AEMO (Electricity retailer, DR (residential, commercial,

aggregator, Electricity
distributor, industries)

= Demand response .
capacity .

industrial)

Customer load curtailment
Proponent load curtailment

Source: the Author.

Proponents O 1T £ OEA 3. 2 %sedseve@AnBdels with énergyAderésee
Figure 7-5). For commercial and industrial customers, models are based on load
curtailment. This is done either manually by the customer in response tonaSMS

1T OEAEAAOQEIT 1T &£/ OEA POIDPITATO 1 O OEOT OCGE
proponent prior to an agreement between both partis. The DR equipment and measures
deployed by proponens | 1 AT AOCU mai® tmbre toed QuAtGenergy

consumption meters and monitoring devicesand may alsoinclude individual energy
reduction plans and intelligent remote controllers. Energy users Wwo comply with the

proponentQidstructions are given compensationincluding availability payment, energy
payment or equipment control free of charge. The firsyearimplementation report of the

SN RERT Triashowedthat it was successful. For examplghe proponentOtbtal capacity
contracted was 143 MW but the result obtained was 163.6 MW, an overall increase of
about 14.4%. Detailsabout DR capacity resultdy end-user type is shown in the following
table. Commercial and industrial customers performe better than the residential sector

which underperformed.

Table7-5: DRCapacity (MW)Resultsby QistomerType

Customer Class MW Contracted MW Recruited % Recruited/Contracted
Residential 18.3 14.3 78.1%

Commercial 34.1 43.8 128.4%

Industrial 90.5 105.4 116.4%

Total 143 163.6 114.4%

Source:Oakley Greenwood & ARENA, Demand Response RERT Trial, Year 1 Report, March 2019.

7.6.3 Some Lessons Learned from Successful DR Programs

The lessons learned from Australia DR experience are as follows.

1 Awarenessraising and training for commercial and industrial energy eneusers
by proponents showing them the benefits of participating in @R program was
key to get them involved.

' The use of technology for data collection, remotely monitoring and controlling
|9adsatendovooa DOAT EOAO xAO EITI OOOOI AT OAI
ATTOOT 11

>
(@}

Al
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(@)

O
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reactivenessrisks.
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i Financial compensation offered to enelsers incentivized participation in the
program because for C&I customers, participating in a DR program might lead to
operational and reputational risks or conflicting interests within the businesses.

i Proponents deliberately overrecruited participants and ensured sector diversity
in order to compensate the default participants who might not be ready to cut
down their load in due time.
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8 DR Financing Mechanisms in
Shortlisted Jurisdictions

Utilities have relied on the adjustment of electrical load operations to provide grid

services for decades to make operations and planning more efficient and less capital

intensive. Like demandOEAA | AT ACAT AT O 1T AAOOOAOGh O AAU $¢
integrated resource portfolio. However, the role of demand response and how DR

programs are financed have changed thanks to past experiences, technological

improvements, and power market restructuring. This chapter provides an overview of

the DR financingmechanisms in the shortlisted jurisdictions: how each of these

jurisdictions obtained funding to operate their DR programs.

Typically, implementation budgets for DR programs comprise two separate

components:

i The program administration costs are the operating costs needed to
appropriately run the program. Program administration costs cover all program
implementation-related cods such as management, marketing, and evaluation.
But it does not cover payments to program participants for the results of
their efforts.

i Theprogram incentives are the payments disbursed to DR program participants
for the results of their reduction efforts. They are separated from the program
administration costs because the incentive payments can vary with the DR periods
and the amounts of reduction required during those periods, while the
administration costs are based on the design of the program andnd to be fixed.

A sustainable DR funding mechanism and the associated budget have to account for
both kinds of costs just mentioned.

Funding mechanisms for DR programs vary from one jurisdiction to another. The most
common practice is to have the utilityratepayers bear both cost components, namely
the operating and incentive costs) through tariffs or special charges as allowed by
OACOI AGEI T O 1T O T OEAO AOOEI OEOEAOKh ET A xAU C
jurisdictions allow utilities to operate DR programs using their operating budget8
With respect to benefits, the beneficiaries of DR programs include:

i Theratepayers through the reduction in peak electricity prices, or through

incentives awarded proportionally according to their levels of ort in terms of

load reduction.

i Theutilities and theregulators by avoiding costly transmission infrastructure
upgrades, relieving stress on the electric grid during the peak hours, helping the
grid adapt to fluctuations in wind and solar energy generton, among others.

i Third parties providing specific DR functions such as aggregators, or improved
efficiencies in jurisdictions with wholesale utility markets.

Fully accounting for the costs and benefits of DR programs requires close coordination
among theregulators, utilities andthird -party providers to make the needed
changes to legislation, or through broader policies as well as grid modernization efforts.

48 Forexanple,# A1l EZlI OT EA80O0 OOEI EOEAO AOA AT i1 pAT OAfoAneir OEOT OCE
operating budgets and not from ratepayers.
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It should be noted that in the past decade, only the United States and a few other
jurisdictions (including those described in this chapter) have significantly relied upon
and integrated DR as a resource. One of the reasons that these jurisdictions havenbee
able to effectively utilize DR is because their electricity markets allow load (or load
reduction) participation in the provision of energy and ancillary services. For these
markets, DR has been implemented in wholesale electricity markets through
regulations and market rules that allow demand response resources to participate
alongside supplyside resources in energy, ancillary service, and capacity markets
through market-based instruments.

Market-based instruments (MBIs) are mechanisms that put markedctors in
competition to provide different types of services. It is often through @aompetitive
bidding system .

In the energy sectorauctions are one of two main types of MBIs commonly used to
increase EE. The other main type is an EE obligation.

i There are two main auction mechanisms allowing market actors to submit bids:
(1) through competitive tenders whereby the lowestpriced bid wins; (2) within a
framework that sets the price for each unit of energy savings and invites key
market actors to submitproposals for generating savings at a given unitargrice.

i EE obligations (or EEOs for short; also known as energaving obligations, energy
efficiency resource standards, energy efficiency performance standards or white
certificates) require utilities to carry out a defined level of activity to deliver
energy savings but allow the utilities the freedom to use the methods that they
find most appropriate for doing so.

Given the costA £ZAZAAOEOAT AOO 1T £ $260 OOAAEOEIT T AT OT 1 ¢
asthe maturing of a wider variety of demand response control and service types that

can respond to the system needs including reliability, there can be new market

opportunities for demand response.The AsiaPacific region in particular is expected to

see rgid growth as its electricity markets allow load participation in the provision of

energy and ancillary serviceg?

8.1 Financing Models in the DSM Context

DSM programs across North America, Europe and Asia rely on a range of different
mechanisms to meet the cost of program administration and delivery.

Ratepayer funding is the prevailing model of DSM cost recovery in North America.

Under this model, DSM prgram costs are passed on to utility ratepayers, typically

OEOT OCE A Oi A1 OAT AOcU AEEEAEAT AU OEAAOO6 11
OAOEAOEAO T &£# OEA OAOAPAUAO &£OT AET C 11T AAT AT A
capital costs andmcluded in the rates.

Energy efficiency obligations are the most common funding model in Europe. In this
model, energy endusers are typically required to obtain a number of energy efficiency

©0$ Al ATA 2A0DPI 1 OAg #1171 AOAEAT Q )T AOOOOEAT $2h 2AO0EAZ
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certificates based on their energy consumption. Certificates are obtained through
implementing energy efficiency or by purchasing them from others.

Government funding, carbon pricing and emissions trading, and neregulated DSM
models are used alongside the models mentioned above, or in a staaldne fashion.

The government funding modeimay involve a transfer of funds from one agency in the
government to an energy program administrator or may take the form of a shottierm
stimulus provided directly by the funding agency to service and equipment providers or
end-users. Carbonpricing and emissions-trading schemes have been used in the US and
Canada as a funding source for energy efficiency programs, typically by charire
funding through existing utility or non-utility DSM program administrators. Private,
non-regulated DSM or energy serges (provided by utilities regardless of whether they
also administer publicly funded DSM programs) have become more common in North
America in recent years as utilities seek new sources of revenue and face challenges
from new entrants in the energy servies market.

In some jurisdictions, utilities pay the cost for DSM administration and delivery without
access to a costecovery mechanism. International donor organizations provide loans
to developing countries for the purpose of designing and implementasnDSM programs
or portfolios. Revolving funds can provide enelisers with capital to implement energy
efficiency projects. These projects then sustain the funds through repayment partially
or completely based on the energy cost savings.

The advantages anahallenges of each of these DSM program funding models are
summarized in the following table, along with examples of each.

Table8-1: Summary of DSM program funding models

Funding Mechanism

International Donor
Funding

Ratepayer Funding

Carbon-pricing and
Emissionstrading
Schemes

Revolving Fund

Advantages

International donor
organizations provide loans to
support DSM programs in
developing countries.

Long-term mechanism capable
of achieving ambitious goals.
Costs shared among energy
users based on their
consumption.

Considerable design flexibility.

Emissionreduction
mechanisms can magnify their
effectiveness by using
generated funds to support
DSM.

Initial investment can create a
sustaining funding mechanism.

Chalenges

Similar to the government
funding model, but control is
shared with one or more
organizations external to the
government.

The funding application process
may take two years or longer.

Energy efficiency costs may be
perceived as a tax, unpalatable
among large energy users.

Market-based trading schemes
involve significant design
complexity.

Politically challenging and may
be perceived as a tax.

Not well suited to support small
projects.
Requires an initial funding source

Examples

Mexico: Programa Nacional
para la Sustitucion de Equipos
Electrodomésticos (PNSEE)
India: SuperEfficient
Equipment Program (SEEP)

Over 40 US dtes;

9 Canadian provinces;
South Korea,;

Brazil.

Canada: Federal carbon price.
QuebecCalifornia Capand-
Trade System.

US: Regional Greenhouse Ga:s
Initiative (RGGI).

Germany: KfW loans.
Slovenia: Eko fund.
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Energy Efficiency This market-based scheme Initially complex to establish the  Britain;
Obligations (EEO) does not require significant market function. Austria;
initial investment. Costs may increase over time as Denmark.
Enables market creativity to Oi IEAT CET ¢ AEOOE!
find the most costeffective
solutions.

Utility Funding Simple mechanism. Places a significant cost burden  Brazil: ANEEL legislation.
Does not impact competition in  on utilities unable to recover the
regulated, monopolistic utility ~ amount through rates.

markets. May create a perverse incentive
DSM may be provided as a pure for utility program
benefit for end-users, administrators.

eliminating political challenges.

Private Funding (Non Simple mechanism. Energy efficiency may be The U. S.: Duke Energy
Regulated DSM) Market-driven. disadvantaged by energy Carolinas, Con Edison Service
Revenuegenerating subsidies in a market without
opportunity for utility program  incentives or other program
administrators. support.

8.2  Financing for DRPrograms in the Shortlisted Jurisdictions

Three of the jurisdictions studied operatein markets where DR providers can compete
Z all functioning using aggregatorsz in the wholesale power market.

Most consumers including some small and medium enterprisegio not have the means

(or the expertise) to trade directly into the energy markets because, for example, they

are too small to manage the complexity. They require the services of an aggregator to

help them patticipate. Aggregators pool many different loads of varying characteristics

and provide backup for individual loads as part of the pooling activity, increasing the

I OAOAT T OAI EAAEI EOU AT A OAAOAEIT ¢ OEOE & O EI
aggregated controllable load, made up of many smaller consumer loads, and sell this as

a single resource.

Where they are allowed to operateDR aggregatos act as entties that group customers
and DR activities and create business transactions byffering the added value to other
entities in the market. A DR aggregator can be part of different entities or a thixgarty
entity, depending the on the state of their marketderegulated andor regulated
markets as shownbelow.
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Figure 8-1: Roles of a DR aggregator in the power market
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Source: Fang, et al. 2017

In a deregulated power market, the vertical integrated utility was separated into several
segments including the system operato(SO), the network owner, the retailer, the
balancing authority etc.As illustrated, the retailer aggregatos have potentiallyfacefew
market barriers when participating in both the wholesale market and the retail

market>0 In a regulated power marketthe power generation is dispatched according to
different rules such as policy needs, energy consumption, cost eteequiring a more
complex business modet?!

Specific toaggregators, their business models, and financing mechanisms, there can be
up to four possible models in increasing levels of complexity, or stages, depending on
the market needs and regulatory flexibility. These models aredsed on theassumption
that anaggregator may be an independergtakeholder in the electricity market with the
same rights and obligations as the othestakeholders.

Thesefour models or stagesrepresent a variety of possible setups which may function
in parallel to provide the neededservices for some markets where the needeskrvices
can cover more than jusDR aggregation For example, it may be advantageodsr the
aggregatorto offer a completesuite of servicesto the customerin addition to load
management(e.g. heat, transportenergy management). This allows the aggregators to
build a flexible portfolio as part of their business model, which can be used by other
stakeholders in the electricity market, thereby also increasing their valueThe figure
below provides an illustration of these stages.

50 According to Fang et al,Business models for demand response aggregators under regulated power
marketsISSN 25158055, June 2107) the classic business models of DR aggregators under deregulated
markets can is that he retailer opens up the DR program for the users, and arbitrage between the
wholesale market and the retail market.

51 For example:A Business Model for Load Control Aggregation to Firm Up Renewable Cap&ci®ren, UC
Berkeley, 2016.

104



Figure 8-2: Aggregator model set up stages
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With respect to DR program financing, irsouth Korea and Japan, costs for the DR
programs are embedded in wholesale rates and are not specifically visible to
ratepayers. In Australig the pilot program was separately funded with goals that
include knowledge generation and sharing by aparticip ants.

Californiad @ilities are compensatedfor their DR programsthrough regular filings for
program funding from their operating budgets. Funding of the Singapore DR program is
based on the monetization of the consumer surplus provided by DR actives, and a
portion of the surplus is used to incentivie demandside participation.

Table8-2 Summary of characteristics and financing source of jurisdictions covered

Jurisdiction Negawatt DR services: Charges: Cost Recovery Self-financing
Market Economic/ Capacity/Utilization/ through
Reliability/ Both Regulatory
Both Charges
California X
South Korea X Both Both
Japan X Both Both
Australia Both Both
Singapore X

1 Itis understood that every jurisdiction has its own unique characteristics for power supply and
demand profile, which shape both the need and potential for demand responsas well as the
program design and incentive levels. Therefore, an analysis is needed hvill the relevant
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Vietnam-specific factors in order to determine the necessary program detaif With regards to
factors that ERAV may want to take into consideration in the design of the incentives, they include:

Power supply portfolio, costs and availability.

Peak periods.

Electric ratedftariff structure .

Deployment of technology, including foradvanced metering infrastructure (AMI).
The dectrification and addition ratesof additional end-uses, particularly electric
vehicles (EVS).

= =4 =4 -8 A

i1 Beyond theparticular characteristics of the power system, a comprehensive study other factors to
consider in the design of incentives and DR program implementation can include:

1 Consider a programapproach based on achieving the cosdffective potential, rather than
projecting only continuation of existing programs. Thisapproach requiresconducting DR potential
studies on a regular basis.

1 Inthe calculation of avoided costs, consideration should be given toe differences in avoided
costs between peak and other howg; and allowing for customized avoided costs to be calculated
for different kinds of DR interventions.

1 Where possible, increase the adoption of technologies, anttorporate the use of standards (such
as the Universal Smart Network Access Port @penADR.

1 Allow for program flexibility to encourage greater participation and considemprogram designs
with aggregators.

52 Regarding exampls of country- or utility -specific incentive designs and program structure studies,
please refer to:
1. Demand Response Compensation Methodologies: Case Studies for iieXicGagne et al, National
Renewable Energy Laboratory, 2018.
2. Best Practices itJtility Demand Response Programs, with Applicationto Hy@®aAAA8 @ @t v
2026 Supply PlarPrepared for Regroupement national des conseilsigibmaux de
1 6AT OEOT 1 1 AbeARNOREQR01ZL O
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8.2.1 South Korea

The Negawatt DR trading system in South Korea provides signals to industrial
consumers. In some ways, this South Koreagstem resembles the concept of a real
time peak load electricity tariff program in Vietham, because it provides a way for the
real-time prices on the wholesale market to be passed through to consumers via their
agreements with DR aggregators. All DR pattpants work through aggregators and lte
services ofthe aggregators are paid through DR transactiors. The service provided are
separatad from any supply contract.All DR aggregatorsare obliged to sell electricity to
the Korea Electric Power Corporatiof KEPCO) the monopoly utility, through the Korea
Power Exchange (KPX)The KPX is primarily responsible fothe day-to-day operation

I £ OEA AT O1 Oahddedly HO00cAntpanipOdteparticipating in the
electricity market.53 The Ministry of Trade, Industry and Energy (MOTIEhas
promulgated standards to maintain the reliability of the power gridand the KPX andhe
electricity utilities must follow these standardsThe prices on the electricity market are
determined based on the electricity demad prices predicted by KPX a day in advance
and the supply bid prices of the electricity generation business operators. In principle,
the dectricity tariffs are established atthe levels that would enable KEPCO to recover
its costs as well as receive a fainvestment return on capital used in those operations.
Large consumers can purchase electricity directly from wholesalers. Smaller consumers
directly purchase from KEPCO and pay regulated rates that offer a very weak incentive
for commercial and industrial consumers to voluntarily participate in the demand
response program.

Wholesale electricity prices have twanain components:a system marginal price
(typically the variable costs of generation under the merit order system) and capacity
payment (typically fixed costs of generation)Variable costs and capacity payments are
determined in advance by the Cost Evaluation Committee (mostly comprised of
interested parties, government officers and industry experts)Reference capacity prices
for generators apply differentially to each generation unit, depending on the start year
of commercial operation, range from 9.15 won to 10.07 won (0.7¢ G®.8¢ US) per
kWh and are subject to several conditions, including reserve capacity factors, hourly
and seasonal adjustments, transmission losses and fuglvitching factors >4 DR
aggregatorsreceive availability payments calculated in the same way as for genenaqg
companiesin the competitive market. A monthly basic settlement payment is calculated
basedon the obligation reduction capacity using a standard formula. An actual
performance-settlement payment (which varies according to the reduction duration
time) is also made (sed-igure 8-3%%). DR aggregatorbid into the day-aheadenergy
market and receive the system marginal price for energy when activate@he monthly
basic settlement payment compensates for dispatch reduction deficiency with a basic
penalty charge (sedhe fifth equation in Figure 8-3).

53 Schwartz, D. LThe Energy Regulation and MarkeReview eighth edition. Law Business Research Ltd.

2019. p.198. Retrieved at: https://thelawreviews.co.u k//digital_assets/5a97935e -c9d8-479f-9b78-
1977ba275fa0/The-Energy-Reqgulationrand-Markets---Edition-8.pdf

54 Bae, Kim & Lee LL@Electricity Regulation in South Korea ov.2018. Retrieved at:
https://www.lexology.com/library/detail.aspx?9=4a7f6594 -b6b4-4249-a928-a0e02ed683e5

$5Equation2on0 ACA ¢ T A& +Th 78 AO Al esSidONanagémbrt doludAfarSouih 1T £ A ¢
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Figure 8-3: Basic Settlement Equations Used in South Korea
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IBPCipy =

DRBP; ,, Demand response basic payment by monthly (KRW)
ORC;,, Obligation reduction capacity (MW)

BP,, Basic price by monthly (KRW/kW)

IBPC;,, Initial basic penalty charge (KRW)

TDRBP; Total basic settlement money during the contract period (KRW)
MRT Maximum reduction time (Max 60 h)

DRD;; Dispatch reduction deficiency (kWh)

RSO; s Reduction ordered by system operator (MWh)

DR; s Dispatched reduction (kWh)

DF;; Dispatch flag (1 for active, 0 for non-active)

BPC; , Basic penalty charge by monthly (KRW)

FDRBP; », Final demand response basic payment by monthly (KRW)

In the case of a reliability curtailment event, the KPX instructs a load curtailment an

hour ahead. Customers patrticipating in the load curtailment are compensated with

payments for availability and performance. The payment for availability is calculatechi

the sameway as the capacity pricor generating companiesand the payment for

DAOAI Oi ATAA EO AAOAOI ET AA AAOGAA 11 OEA OAOGI C
variable generation cost at that timeCapacity paymensto DR resourcesn the first 6

months of 2017averaged19,894.7 won/kW (approximately USD 16/kW)for

reliability events>6

In the case of a pricaesponsive activation, the resources bid on the daghead
electricity market and curtail the load if the demand reduction price isower than the
bid prices of generaing companiesand are compensated with incentives based on the
system marginal price (SMP)In both cases, a pattern of regular power use must be
evident in the calculation of the customer base load (with annually confmed RRMSE
less than 30%), which is calculated in a standardized way (Max 4/5 or Mid 6/10; see
Section9.2.1). For economic DR activation, theverage SMP irthe first 6 months of
2017 was 84.36 won/kWh (approximately USD 0.069/kwWh) The DR program starts
with seasonal procurement of DR resources. DR may bid into the dajiead energy
market within the committed load reduction, and then it is obliged to reduce up to the
committed load reduction when KPX orders a load reduction in redime. The program
is intended to encourage DR aggregators to participate in the market, and utilitiesuch
as the KEPCOare not allowed to participates’

ss. AOECAT 68 Os$Ai AT A 2A0DI 1 OA EOAOOOET the ESARB10. 5 O0EI EUAC
7. AOECAT 08 Os$Ai AT A 2A0DPI T OA EOAODO

OEi 1T 0APAOd 50EI EUA
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8.2.2 California

In the US, many states provide separate funding sources for energy efficiency and
demand response. Undethe traditional regulatory rate structures, the utilit E A O &
revenues are proportional to their sales of resources, including electricity and natural
gas, while many utility costs are fixed, regardless dlfie sales. Thus, programs that
improve energy efficiency among utility customers reduce sales and can have a negative
effect onthe utilit E Ap@odits. This created a significant barrier to effective uility -run
energy-efficiency programs.

50EI EOU OAOA OAAAT OPI ET C6 EO Al AAEOOOI AT O i
AAOOEAO8 $AAI OP1 ET C OAEAOO O DPIlTEAEAO AAOEC
total electric or gas sales so that it does ndtave an incentive to try to sell more energy.

Decoupling modifies traditional rate-making practices to adjust rates frequently to

ensure thata utility 6 i@venue is neither more nor less than what is needed to cover

costs and a fair return. This is why mst energy-efficiency programs in California are

funded through a public benefits chargé8

California implemented decoupling through the Supply Adjustment Mechanism (SAM)

£l O CAO OOEI EOEAO AACEITT ET ¢ Edwnedalectic AT A &£l O
utilities by 1982. In 1996, the CPUC stopped the electric decoupling mechanisms due to
restructuring of the electric power industry. In 2001, the California Legislature required

that the CPUC resume decoupling for the three 10Us, which began in 2004 with

revenue requirement ruling. Currently, the revenue decoupling prograrhas been

combined with performance incentives for meeting or exceeding energgfficiency

OAOCAOO8 )T EOEAI 1 UR DPEIT O $2 DPOICOAI O xAOA E
efficiency programs. However, regulatory restrictions also prohibited energiefficiency

dollars from being used to support demand response.

m4EA #Al EAN OT EA 00AI EA 5 ODI-@IEehtémberd1d) Slcratésintedtice $ AAEOE|
earnings among four major categories: kergy Efficiency Resource Savings; Ex Ante Review Process
Performance; Codes and Standards Advocacy Programs; and NResource Program:
1 Incentives for energyefficiency resource savings are capped at 9% of the resource
program expenditure.
T IncentivesforOOAAAOOAEOI EI 1 Al AT OAGETT 1T &£ Ao AT OA OI T AE Al
and are paid as an award of up to 3% of the resource program expenditure.
i1 Incentives are also provided for utility involvement in codes and standards programs in the form of a
management fee equal to 12% of the approved program expenditure.
i1 For non-resource programs, utilities may earn a management fee equal to 3% of the nsource
program expenditure (exclusive of administrative costs).
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Demand response programs in California must be funded from other charges to

ratepayers, typically involvingseparate regulatory processes. For DR programs,

#Al ELEl Ol EA6O OOEI EOEAO 1 OO0 1T AGAET OAcOI AOT C
demand response programs through separate regulatory proceedings; coordination of

energy efficiency and demand responsesquires utilities and other parties to adopt

consistent approaches in multiple regulatory processes. In October 2007, the CPUC
AEOAAOCAA #Al EAE OXEARGAOC OOEODAEDERIOCODOOIO® OADAOA
statewide longterm energy efficiencypAT 6 AT A O OE1T OAC®deOA ADOOI
programs, such as energy efficiency, sejeneration, advanced metering, and demand

OAOPI 1 OAh ET A AT EAOCAT O AT A AEZEZEAEAT O 1 ATTAC
offer statewide, comprehensive DR prognas (see Section 2.3) since 20Q%vith regular

filings for program funding from their operating budgets>°

#OOOAT O1 Uh #Al E&EI OT EAGO OOEI EOEAO 1 DPAOAOGA $2
including residential, commercial, agricultural or industrial®® Each of theutilit E A O &
program contains some form of incentive (derived from statavide filing by the IOUs)
for customersto reduce their electricity consumption during certain hours, called
OAOAT 606 8 &1 O AgAil DJOER OLRDEELKY-OWA® CAT A %l AA
utility, offers the following DR programs for its customers:
i Peak Day Pricing Participants receive a discount on regular summer rates, but a
higher price up to 15 Peak Pricing Event Days per year.
i Capacity Bidding Program (CBPj Participants commit to this aggregator
managed program on a montkoy-month basis.
i Base Interruptible Program (BIP)z Participants must lower their energy
consumption to below its Firm Service Level (FSL) during a maximum of 10 events
per month. Participants re@ive at least 30 minutes' notice of events, which last a
maximum of 4 hours.
i Scheduled Load Reduction Program (SLRR)This program lets participants who
have an average minimum monthly demand of 100 kW or higher select one to
three four-hour periods on specific weekdays during which they will decrease
their load to below a certain baseline.

Program participants must have 12 months of billing and usage history before enrolling.
Typically, incentive payments to customers are based on a number of market
factors, including:
i Hourly electricity rates (based on the time of day, season and temperature).
i Customerselected thresholds (based on published rates).
i Capacity Payments (based on the committed load reduction amount and vary
depending on the month, durationof events, and notification options).

Participants are notified of events through a variety of mean@ext, emailand phone)
and incentives can come in the form of a cash payment, bill credit, price sigsadr other

59 California Public Utilities Commisson Decision on October 7, 2007.

60|t is possible for California to offer a wide range of DR programs to address most of its customer

segments due to the fact that the state has been focusing on more automation in order to access more DR
potentials and spedd OB EOO $2 OAODPI 1 OA8 #Al E&AI Ol EA8O0 POOE EIT A
ET OOAT 1 AGET 1T 1 &£ AECEOAT OOI A0OOS6 | AGsktdyncredsddérergyd AAT  £01
AEsFEAEAT AU AT A OAAOAAA AEI | B AO0ADI BIOECORAAGE &DHT AEOQO & /
in 2006 at USD $1.74 billion.
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means. DR programs are managed by utilities like PG&E, SCE and SDG&E, and paid for

out of their DR program budget Independent commercial entities, known as

OARACA Ol 006 1T O 0O0%$2 DPOI OEAAOOGHh Al Ol;théseEEAO OE
aggregators can obtain their incentives through the utility programs or directly from

the capacities or wholesale markets.

It should be noted that the CPUC is aware that OfRograms tend to operate on a

different time scale than efficiency programs and the value created by DR depends on

the time scale of the response, which is currently reliant on several notification and

ARAEOETT OOADPO j EAT AA OEbhs cOnisbionddireddarthdnto $ 2 6 Q8
a new framework for analyzing potential that will be more dynamic (for example,
OEOT OCE i1 OA AOOT I AOGAA OAODPI T OAh-timedaltdAOOT $2

of the DR resources in order to develop better funding méanisms for DR programs
beyond 2020.

8.2.3 Japan

The Japan Electric Power Exchange (JEPX) has been operating a wholesale power

exchange since 2005This exchangenediates spot transactions and forward

transactions of electricity. The Organization for Crossegional Coordination of

Transmission Operators (OCCTO) was established in April 2015 as the first stage in the
three-phase reform, fulfilling the role similar to an independent system operatorRetail

liberalization is currently ongoing, resulting in a largevariation in rates available to

consumers. Rates may or may not pass variability in the wholesale market onto

AT 1 00i Aooh AAPAT AET ¢ 11 OEA OAOAEI AO8 *APAT S
Negawatt market, where aggregators collect participants ahmake bids on the

wholesale market based on their potential DR actions. The aggregators must make

payments to retailers and participants, and are not required to pass the price variability

on to participants, but can make their own arrangements. Asa® Oh * APAT 80 DOl
appear to most closely resemble the CLP and EDRP programs proposed in Vietnam.

* A b ANegav@tt trading market works as follows: utilities pay an annual rate per
kilowatt of power saved to Negawatt aggregators, who use a portion oht revenue to
pay rewards to factories and offices for the amount of usage they commit to curb on hot
summer days and other pealdemand periods.The payments made to aggregators
typically range from 3,000 yen to 5,000 yen per kW (Approximately EUBS to

42/kW). 61 The assumption is that utilities will be willing to pay for demand response
because they would save considerable sums of money by forgoing capital investments
to maintain surplus power-generating capacitiesRight after the market opened, in the
public invitations for offer for power supply in 2017 and 2018, the average price of DR
offers was more than 30% lower than that of power supply offers (seEigure 8-4).62 As

a result, the contracted capacity won by DR offers was more than twice as large as that
by power supply offers for two consecutive years.

61x AT OOAO1I Ah -8 AT A 6ATEAET Ah -8 031 A0OO Pi xAO COEAO Al
Institute, 2019.

29 OEOARh 98 O2AAAT O $AOAT T DI Al ODAEDT 6EOODA)NT OOEBADOA 1 1A
Economics, Japan, July 2018. Available fragmips://eneken.ieej.or.jp/data/8003.pdf
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Figure 8-4: Average contracted price of DR offersgablic invitations for offers on power supplglemand adjustment
capabilities in FY 2018 (Japan)

(Yen/kW) Previous FY Present FY Changes
Total 4,415 4,085 - 330
Power supply 6,165 5,210 -9549
DR 3,75% 3,661 -2
"The average price was calculated as a weighted average by the Subcommittee secretaniat by dividing the total of the contracted
prices of power supply offers, etc. by the total of the contracted capacities.
Previous FY Present FY Changes
Numberof ' Capacity | Numberof  Capacty | Numberof  Capacity |
8 offers  (x 10MW) offers (x 10MW) offers  (x10MW)
- Copatysomiredy T 1327 T 1322 T -os
Q. Offered capacity 63 165.4 55 175.4 -8 10.0
-8 Power supply [ S4.2 7 59.3 1 S.1
g DR 57: 111.2 48_ 116.1 —9-_ 4.9
= Contracted capacity a1 132.0 a6 132.2 s 0.2
8 Power supply s 36.2 7 36.1 2 —-0.1
5 DR 36, 55.8 39 96.1| 3 0.3
[
Y @0Offers by parties other than the former general T&D operators (power generation/retail sector)
g Offered capacity 43 “40.3 46 50.9 10.1
Contracted capacity 22! 27.1 37 36.8 15| ©.7

Payments to DR participants vary based on prices in the market and agreements made
with aggregators.The aggregator must make a payment to both the DR resoerand the
retailer to compensate for the lost sales from the compensation received through the
market transaction. The government aims to reduce peak demand by 6% through
Negawatt trading bythe fiscal year 0of2030. Unbundling is expected to improve the
economicsof DR resources, and VPPs and the move towar@exiwatts dmay further
contribute to DR competing directly against generation.

While currently DR resources compete in the market in the form of Negawatts, related
programs have in the past beemecipients of direct government support, specifically
programs for smart communities, which cover more than just energy services and
include broader community resilience issues such as care for eldei%

8.2.4 Singapore

Singapore began deregulating its wholesalelectricity market in 1998 by creating the
wholesale energy market known as the Singapore Electricity Pool. In 2001, the
Singaporean Government created the Energy Market Authority (EMA) to oversee the
retail electricity market. The National Electricity Maket of Singapore (NEMS) began
operating in 2003 with the EMA as its regulator. In addition tahe real-time wholesale
and retail electricity markets, the NEMS also procures and regulates ancillary services
in the form of primary, secondary, and contingengreserves. The NEMS has a-30
minute dispatch period and settlement interval.

©3Malmeh 28 O* ADAT % AAOOEA -AOEAO 5PpAAGAGS8 B3EEDPDPEIT C 30I
https://www.peakload.org/assets/39thConf/Malme -Japan%20Update%20for%20PLMA%20v.3.pdf
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The EMA prepared a public consultation paper oits program design in 2012 and

finalized the program in 2013. Beginning in 2013, the DR programs operatdy NEMS

consisted of he interruptible load ancillary services programand the Energy Market

Demand Response progranwhich started in 20158 %- ! 6 0 $ AT AT A 2A0DPT 1 (
Mechanism (DRM) was designed to enable both retailers and independent DR

aggregators (DRAS) to actively participate. The program involves DR resources bidding

into the energy market and following dispatch signals from the system opator if their

bids clear.ADR resource is required to bid a quantitghat it will consume if it is not
OAEOPAOAEAASG AT A AT ET AAT OEOGA PAUI AT O AT A Al
provide if it is dispatched$4

3ET CADPT OAG6 0 $2 bPiddergive pdymebtiietzaifadePartikipation by

I AOCA 1T AAO AT A ACCOACAOI 0068 )1 AAT OEOGAO Al Ol
settled on the basis of metered load. Incentive payments to DR resources are drawn
AOT T AT OO0DPI E £0pliedicai@aGArd charfel ® Eetailerd. ThHeD

program alsoimposespenaltieson cases ohon-compliance

&OT AET ¢ 1T &£ OEA 3ET CAPTI OA $2 DBOT COAIi EO AAOAA
can cause an increase in consumer surpluses. So, ifang AT AT 1 001 AOOGS $2 A
actions have generated an observable benefit, this benefit would be monetized, and part

of it should be used to incentivie demandside participation. The figure below provides

an illustration of the load change that would accant for a proportion, currently set at

p¥foh T &£ A 1001 A0 AAT AEEOO A£OIT tthe@iedintieA AOAOET 1
graphic subject to payout is shaded yellow).

Figure 8-5: Funding of the SingaporBR program

Price of
electricity

33% of Mon Vested
Volume

pEl( I
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9 : Quantity of

———— NonVested Volume ——i electricity

64 Note that this approach allows EMA tavoid the need for an admirstratively determined
customerOAAOAI ET A
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Source: Cybele Capital Ltd., 2013

On the consumer side of the DR prograjthe consumers who participatecan are one
third of the savings obtained by the reduction in electricity prices as incentive
payments, up toS$4,500/MWh (Singaporedollars) that is the cap of wholesale
electrical prices.

Figure 8-6: How consumers benefit from DR participation in Singapore

Example - How can consumers benefit from participating in DR?

Demand response reduces total demand by 25MWh,
resulting in a $10 /MWh reduction in wholesale electricity price

Assuming a base consumption of 1,500MWh,
Total savings (due to reduction in price) is $15,000

1,500MWh * $10 /MWh = $15,000

1/3 of Total savings is $5,000
1/3 * $15,000 = $5,000

Hence, the incentive payment paid to DR participants is $200/MWh
$5,000/ 25MWh = $200 /MWh

8.2.5 Australia

Australiad ®. $2 4 OEAI 0071 COAi EO OEinaidRespoose 6 EAO
Program (EDRP) because patrticipants in the program have to provide responséhin at

least10 minutes or 60 minutes after receivinganotification from AEMO.The notification

availability period is the peak demand period during a business dafrom 10 AM to 10
PM.Proponents who have been accepted in the SN RERT Trial entered into contractual
agreements with and are paidby both parties: ARENA and AEMO, as shown in the

figure below.

Figure8-7: ProponentPaymentSAEAT A ET | OOOO0OAI EA8O 3. 2%24 40EAI
Contractual Arrangement Operational Arrangement
ARENA - AEMO —H Activation | Settiement |
Funding Agreement & SN RERT Panel TR
Knowledge Sharing Agreement . centract
Application 4 1 execution
f N Metered energy
‘ Aggregator I "
Baseline
f energy
| Customer(s) ‘ | Customer |=
— Comms

Source: ARENA, Demand Response Competitive Round Funding Announcement
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ARENA pays for demand availability (AUD/MW/year)and AEMO pays forthe usage
charge (AUD/MWh) when a proponent has been successfully activated. There is no
standard rate applicableto the usage chargewhich ranges from AUD 0 tcAUD 1,000 per
MWh. A proponent proposes as part of its candidacya rate for the usage charge and
negotiates the exact value wih AEMO.ARENA pays the proponent for DR technology
AAPI T Ui AT Oh DPAOA&E Oi ATAAR ETT x1 AACA 1 AT ACAI Al
is only related to the level of energy savingwhenever the proponent is activated.
ARENA @ayment is split into the performance amount andthe knowledge-sharing
amount. ARENA @ayment is released in instalmens as follows: (1) a downpayment of
5%; (2) 25% upon satisfaction of the Annual Anniversary Test for the first year; (3) 6
equal paymens of the remaining based on satigction of the ongoing testing,
performance and knowledgesharing requirements. ARENA funds the SN RERT Trial
through the Advancing Renewables Program (ARP). AE@nding is provided under
the National Electricity Rules of the National Electricity Law ofustralia.

12%. 180 120 EOTAETC EO DOl OEAAA AU OEA #1711
Australian Renewable Energy Agency Act 2011. An illustration of a yearly payment
received by a proponent is shown in the following table.

Table8-3: lllustration of a yearly payment received by a proponent under the SN RERT Trial

Annual Payments
ARENA Funding
AEMO Total
|ARENA ARENA Usage Charge Payment
Performance Knowledge Sharing
Amount (per year) | Amount (per year)
Scenario 1 | gy nap $1,000 =$10x0=$0 $2,000
0 hours called ! : - - !
Scenario 2:
10 hours $1,000 $1,000 =$10 x 10 =$100 $2,100
called
Scenario 3:
40 hours $1,000 $1,000 =$10 x 40 =$400 $2.400
called
Assumptions:
Perfarmance Amount (%), paid by ARENA $1,000
Knowledge Sharing Amount ($), paid by ARENA* $1,000
Usage Charge ($/MWh), paid by AEMO $10
Reserve (MW) 10

Source: ARENA, Demand Response Competitive Round Funding Announcement
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To gain an insight about how energy users are pafdr during the Trial, we take a look at

the model of ENEL X which is one of the 10 proponents of the program. ENEL X
contracted only commercial and industrial (C&l) customers to provide response to AEMO
activation. The payment of ENEL X consisted of tlaailability payment and the energy

DAUI AT 68 4EA AOAEI AAEI EOU PDPAUI AT Oh ET 1587-
availability to respond to a DR event. The energy payment, in AUD/MWh, was based on

OEA AT AOCU OAOGAA AdGHIy@ayddntdis designell @éoleOtie O

costs of searching for, contracting, commissioning, account managing, and ensuring
continuous availability of each customer facility. Energy payments are intended to cover

OEA AQOOOI i AO6O OET 00 OOQGide cobtd @ @dsitioAdl resAurcesOO0 ET |
associated with load curtailment during DR events®8

531 OOAAd %. %, 8 | %. %2./#Qq8 O!2%.! $AI AT A 2A0DPI 1T OA 40E
Report, December 21, 2018.
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O Baseline and Measurement and
Evaluation Methodologies in the
Shortlisted Jurisdictions

9.1 Baseline and Measurement and Evaluation Theory

DR is typically used by utities to provide capacity, energy or reliability to the grid. This
is because DR programs enable utilities to avoid costly capital investments in
generation capacity that would be used infrequently primarily during peak hours to
reduce demand. DR may ab be used to provide capacity in constrained local areas of
the grid to avoid costly upgrades. As such, the performance evaluation methodology
used for determining the demand reductions and payments for a demand response
program is the key to its success.

The measurement and evaluatiofM&E) of a DR program means the determination of
the demand reduction quantities and impacts. Typically, M&E for DR programnsgrves?2
broad purposes:

1. Settlement: the determination of the reduction in demand achieved bgn
individual program or market participants, and of the corresponding financial
incentives, payments or penalties owed to or from each program or market
participant.

2. Impact estimation: the determination of program-level demand reduction that
has been achieved or is projected to be achieved used for ongoing program
valuation and planning.

For effective DR program design, operation and evaluation, it is necessary to recognize
the linkagesbetween these twopurposes. tbwever, different methods may be used to
determine each.

Baselines are required for measung load reductions occurring during DR eventsA
baselinerepresents an estimate of the load that would have existed in the absence of
the program andis needed for DR programs that provide incentives based on measured
load reductions (settlement).Baselinesare also required for the expost impact
evaluations of DR programs. Not all DR programs require a baseline for settlement,
becausesome depend orthe measured load as the basis for settlement. Impact
evaluation in general measures load reduction achievement, not load reduction
capability. The discussion below does not address capacity markets, though results of
an impact evaluation calld be used to assess capacity performance.
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Impact estimation in this context means determination of program effects. For DR
programs, these effects can include load reductions (or load increases) related to a
particular event or set of events, energy sangs (positive or negative), monetary effects,
and other impacts, including norenergy impacts and market impacts. The effects are
typically determined at the program level, but they can be assessed at any level of
granularity, depending on the evaluatiorscope. For the purpose of thipaper,impact
estimation is primarily focused on the calculation of load changg®oth positive or
negative) for a program as a whole or for specific customer segments (e.g., geographic
regions, customer groups, industry, at.). Impact estimation plays an important role in
ongoing assessment of programs assessment and for program design or changes and
can be a key element in the ongoing cycle of program development.

Generally, it is recommended that a methodologfpr evaluating the performance of
demandresponse program implementation shouldat leastmeet thefollowing criteria:
1 Accuratez The measurement method used should provide an accurate estimate of
the load so that the DR program patrticipants are credited only for l@hreductions
associated with the event, thus minimizing any manipulation of the baseline.

1 Flexible z The measurement method used should take into consideration some
extraordinary circumstances during implementation, including excessively high
loads and exeptions that may reduce the accuracy of the estimate.

i Simplez The measurement method should be described in straightforward
language so that the requirements and calculations can be carried out by users.

1 Repeatablez The performance evaluation calculatiaos should be performed in the
same way, whether the calculations are performed by the program participants,
the third -party aggregator or the evaluator.

The general approaches outlined belowlustrate the structure for designing
performance evaluation mehodologies that support these fundamental criteria
Recently, utilities have started to use DR programs to enhance grid flexibiliby
providing ancillary services, such as frequency response or load following. These
ancillary servicesfacilitate the integration of variable renewable resources by allowing
utilities to maintain the balance between electricity supply and demand as the
conditions change.

9.1.1 Performance Evaluation Methodologies of Demand Response Programs

This section briefly simmarizes a number of main protocols for program evaluation in
North America that can be applied to the measurement and evaluation of DR programs:
the National Forum for the National Action Plan on Demand Response (NAPDR)
released a detailed report on DR masurement and verification & 1 O E Kddadudemebt
and Verification for Demand Respons®, which was developed with the goal of helping
US states to advance the development and deployment of demand
responseresources.56

86 Measurement and Verification for Demand Responsgevas prepared for the National Forum on the
National Action Plan on Demand Responséleasurement and Verification Working Groupissued by the
U.S. Department of Energy (DOE) and the Federal Energy Regulatory Commission (FERC) in
February 2013.
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In addition to the US National Adbn Plan on Demand Responsgocument mentioned
above, the International Performance Measurement and Verification Protocol (IPMVP)
developed by the Efficiency Valuation Organization (EVO) is a standard reference
document for measuing and reporting results of energy-efficiency projects. The
California Public Utilities Commission and the Ontario Power Authority (OPA) have also
developed protocols for the evaluation of demand response programs. These protocols
are comprehensive and specifically desiged to fadlitate including DR as a resource.

The methodologiesrecommended byNADPR and EVO are briefly described their own
sectionsAAT T x8 # Al E/&Al Ol E A &SparEditheiscisdicd Aefow O AOAOA
baseline and measurement and evaluation methodogies of the

shortlisted jurisdictions.

The performance evaluation methodologyfor DRprograms refers to the approachfor
estimating the demand reduction value of the producbr service provided by a demand
response resource. Generally, there are fivaain types of performance evaluation
methodologiesbriefly defined as follows:
1-A@EI Of "AOA ,1TAAd 4EEO |1 AOGETATITCU EO AA
to maintain its electricity usage at or below a specified level during a DR event.
1 Meter Before/Meter After: This methodology is based on comparing the electricity
demand over a prescribed period of time prior to deployment to similar readings
during the ER response period.

{ Baseline Typel: This methodology is based onaDRA OT OOAAS8 O EEOOI OEA
meter data. This may include other variables such as weather and calendar data.

1 Baseline Typell: This methodology is based on the use of statistical sampling to
estimate the electricity usage of an aggregated DR resource whenterval
metering is not available.

1 Metering Generator Output: This methodology is based on measuring the output
I £#/ A CATAOAOT O 11T AAOGAA AAEET A OEA $2 OAOI ¢

The above performance evaluation methodologies allow for characteiir the
measurement approach used to estimate the reduction (or increase) in energy
consumption by a demand response resource or participant. Baseline Type | and Type Il
performance evaluation methodologies are generally the two most commdénused
methods to determine theenergy response of a participant or resource during a DR
event, or a scheduled event. DR programs can also use the Baseline Type | or Type Il
methodology to calculate the capacity provided. They are also referred to as the
Customer Baseline Load (or CBL).

The Maximum Base Load, Meter Before/Meter After, and Metering Generator Output
methodologies can also be combined with a Baseline Type | or Type Il methodology to
provide further details, or to improve the estimates of the reduction/increase in
demand.For example thosesituations that require historical data beyond the data used
in a Baseline Type | or Type Il can incorporate calculations usinige Maximum Base
Load methodology TheMetering Generator Output methodology can be used in
combination with one of the two Baseline methods in a situation where there is a
generator in use outside DR events as well as to respond to DR eveiitse Meter
Before/Meter After methodology can be used for services that require information
more closdy reflecting the real-time conditions of the DR resource.
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To sum up,these five performanceevaluation methodologies are applicable to most, if
not all, DR situations. The design of the demand response program and t@vironment
in which that program operates are the factos that can determine the performance
evaluation methodology thatis most suitable forthe objectives andthe DR target sector
or sectors of the program.

For Baseline Type | and Type II, the calculation method can take a number of forms.
Generally, the catulation method is specified by a combination of the following factors
i Baseline window

9 Exclusion rules

i Calculation type

i Baseline adjustments
1 Adjustment window

The combination of the baseline window and the exclusion rule is used to identify the
typical operating days and hours, or those that are similar to what the days or periods
would have been without the DR event. Depending on the situation, the calculation
types to be applied for performance evaluation include: average, matching,
andregression
1 Average Calculation: The baseline for a given time interval is calculated as the
average demand observed across a number of similar time intervals.

1 Day Matching: The baseline is determined using short historical period for
prediction.l

1 Regression Analgis: Baseline is statistically determined using an extensive data
set and establish the relationship between a number of different variables, such as
weather, time of day and demand.

9.1.1.1 US National Action Plan on Demand Response ( NADPR)

The NADPR documentescribes M&V methods that work best in various market and

program contexts for DRand identifies the types of inaccuracieghat different methods

may cause?’ It also referencesthe North American ISGRTO (Independent System

Operatorz2 ACET 1T Al 4 0AT OI EOOEI 1T |/ OCATEUAOCETT q #1606
Electricity Demand Response Comparison, which is a Microsoft Excel workbook that

match the types ofwholesale DR programswith corresponding performanceevaluation
methodologies developed by the ISRTO. The workbook €ntent and calculation

methodology are protected, but it is set up for use as an evaluation tool for

DRprograms.

(11 The historical period used vary by program: For example, New England 1SO uses the data related to five

similar days prior to the current date to calculate CBL, while California ISO (CAISO) uses the data related

to three similar days prior to the current date for thispurpose. In South Korea, the data related to four

most energy intensive days among last five days is used.

70- AAOOOAT AT O AT A 6ACEZLZEAAODADABAA $AOAIDKA2 AGDET OAT ¢
National Action Plan on Demand Respong®&lAPDR) Measurement and Verification Working Group U.S.

Department of Energy 2013.
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9.1.1.2 EVO

The Efficiency Valuation Organization (EVO) publishes the IPMVP in three volumes. The

IPMVP presentsone framework and four measurement and verification (M&V) options

Al O OOAT OPAOAT Ol Uh OAT EAAT U AT A TheprdiotoEi© OAT O1 L
widely used for verification of energy and water savings from individual efficiency

projects but does not directly address measurement of prograstevel savings, as it

provides guidance rather than requirements. IPMVP Volume | is a guidance document

desaibing common practices in measuring, computing and reporting savings achieved

by energy or water efficiency projects at eneuser facilities and is applicabléo DR

projects. M&V activities covered by Volume | includéhe following: site surveys,

metering of energy or water flows, monitoring of independent variables, calculation,

and reporting, which can be used to measure results for DR participan®y following

the) 0- 6080 OAAT I 1 AT AAOCET T Chelp pholluked/Arifiabl®o 6 AAOEOEO
savingsreports.

The IPMVP is intended to be used by professionals as a basis for preparing savings
reports. In this case, DR participargmust establish their own specific M&\plans that
address the unique characteristics of the projects. Because the IPMVP is not a
standard, there is no formal compliance mechanism for this document. Adherence with
the IPMVP requires prepaing a projectd specific M&Vplan that is consistent with
IPMVP terminology and the DR program measure or measures. It is also worth noting
that the IPMVP is not designed for measiumg demand reductions in real time,
particularly those found in demand response programs§8

9.2 Baseline and Measurement and Evaluation Methodologies in Shortlisted Jurisdictions

9.2.1 South Korea

KPX6 guidelines indicatethat the customer baseline (CBL) calculation method used
should be either MAX 4/5 or Mid 6/10. The Max 4/5 methodnvolves making

calculations by using the normal working-day electricity usage for 5 consecutive days.

To calculate theCBL, the smallest electricity usage day of the 5 days is first excluded
then, the average usage for 4 days is usedcalculatingthe Max 4/5 CBL. The Mid 6/10
method involves makecalculations based onthe electricity usage during a normal

working day for 10 consecutive days. Two days are excluded from the top and bottom of
the 10 days, respectively. The average usage of the remaining six days is used
calculate theMid 6.59

68 The NADPR documents indicated that EVO indicated that a protocol for measuring réiate demand

reduction is under development at that time. EVO has not yet released BRecific protocds.

69 Ko et al.dmplementation of a DemandSide Managemeng8 i 1 OOET 1 &I O 31 &é&ponsel OAAS O
Programd * 1 O @plied ScéneEs2020, 10, 1751; doi:10.3390/app10051751pp. 4.

122



To register as a DR resource in the Korea electricity market, the RRMSE (risfatroot
mean squared error) value must be less than 309%f it exceeds 30%¢the customeris

not allowed to join the DR market. The RRMSE is calculated by dividing the RMSE (root
mean square error) with the average value of electricity data. If the RRMS&we

becomes higher, conformity of power usage pattern decreases, which makes it difficult
to judge the reduction value accurately. KPX performs an annual RRMSE assessment,
and that result determines whether the DR customer can participate in the DR market
for one year.

9.2.2 California

#Al EEl Ol EA6O DOT O1 Al | Califvroid EnérdyEfficleicy Bvaluatioh
Protocols: Technical, Methodological, and Reporting Requirements for Evaluation
Professionalswhich provide comprehensive protocols for E and DSM programs, and

are specifically designed to facilitate inclaing DR as a resource. The CPUC protocols
provide guidance on the following areas?®

Ex post Impact Methods

The protocolsoutline the standardized approaches foestimating aggregaed
impacts, including:
1 Regression: Regression is the only method that is equally suitable for producing
both ex-post and exante results.

i Day-matching: Daymatching approaches offer a simple, intuitive approach to
generating estimates of loadeduction. The method does not provide a solid basis
for ex-ante estimates.

i Submetering, duty cycle analysis, and operational experiment: These are
alternative forms of data acquisition. Each of these will feed into one of the above
methods, with regresson being the most likely approach.

Resultsproduced bythe above approaches cathen be applied to expost estimates of
load reduction.

Ex-ante Estimates

The protocolscover a long list of issues for considerationaslisted below, in developng
ex ante load reduction estimates, which are designed to support program and
resource planning:

i1 DR Occurrence: Day types, time periods, event window and extreme conditions.

i Participant and geography: Who will participate and their geographitocations.

1 Uncertainty: Confidence level of load reduction estimates.

70 California Energy Efficiency Evaluation Protocols: Technical, Metblogical, and Reporting
Requirements for Evaluation ProfessionaBublic Utilities Commission, State of California, 2006.
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Other issues identified by the CPUC protocols include those relevant to general program
outcomes (e.g., fregidership, persistence and longterm impacts). Most importantly,

the CPUC prtocolsinclude the concepts of the 1in-2 and 1-in-10 weather conditions,
allowing for the projection of ex post results onto potential future weather scenarios
based onthe historical weather patterns by simulating typical (i.e.,1-in-2) and extreme
(i.e.,1-in-10) weather conditions.

Reporting

In addition to the estimation protocols, the CPUC protocols also include discussswf
consistent reporting protocols in order to facilitate making comparisons across
programs, includingthe following aspects the reporting format, the daily results
reporting periods, the day types and events, and statistical reporting.

9.2.3 Japan

The Ministry of Economy, Trade and Industry (METI) drew up initial guidelines,
including the baseline calculation standards, andpeneda market in April 2017 for

O1 A CAx A O OnwhiehadgEeda®® pay consumers to curb their electricity use,
and then sell the resulting spare capacity back to the grid. The guidelinestline the
basic policies for the trading as a reference for energy resource aggregation business
(ERAB) stakeholders (e.gthe method of assessing the amount of electricity).

METI stipulatedthe standard baseline calculation methods, which are the criteria for

the baselines adopted in principle, which, in terms of DR for longer durations, were

based on the data from historical electricity demand data, while those calculated for

short periods of DR were estimated based on the amount of electricity demand

recorded in the period immediately before the implementation of DR. Based on these

approaches, the guidelines stipulate specific methodsr calculating such baselines.

Actually, theguidelinesencouragebuyers ofsuppresseddemandto AAT AT A OAAADOAA
OOEI Pl BAAB@EAE OAIA O 06 anfthe bésaliAel atiefpt Oidetl O

those needs.

The guidelines propose several methods of calculating the baseline, acknowledging that
a standard baseline is not always appropriate and some flexibility is available. Methods
for conducting a testto determine whether the standard orthe alternative baseline is an
appropriate estimate of demand are providedThese methods cover how t@alculate

the RRMSE andecommendthe option of using an alternative baseline if the value is
greater than 20%. Baselineslsovary with the size of the DR resource and the final
purchaser. Twokinds of casesare explicitly treated differently: (1) the case ofDR with a
relatively short reaction time and duration; the case of DR with a relatively long

reaction time and duration. The baselinevaries depending on whether the event

occurs on a weekday opver theweekend. The standard baseline is based on the
concept of statistical estimation load.
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9.2.4 Singapore

Setting the baseline and measung load reduction are issues central to demansside

bidding. These issuesare particularly challengingfor Singaporein its context of an

energy-only market, with no capacity market or dayahead market. Thereforethe

Singapore Energy Market Authority (EMA) condcted extensive studies on baseline

determination before establishingthel AOET AT 1 1T CcUh ET Al GA®I ¢ A DEI
AAU6 AAOAI ET A | AOET ahhpprbachumeréthedeter@idafod bfA A T 1
baselines should be seltleclared bydemand-side load providers (DSLFs). Because

historical baselines wereconsideredto be prone to gamingsuch aself-determined

baseline was designed to alleviatéhe concernsabout artificially inflat ed

baselineconsumption.

%- ! @tnale for choosing this approach(where the baseline is set based on what the
licensed load providers bid into the markej wasthat the load reduction is verifiable

and the risk of gaming is mitigated by the threat of being penalized for loadalling

below 95% of the baseline bid

4 E E €f-d€dl@red baselindAD D OT AAE /Al DRp®gdmGsAubdadeh@li)
different from that of FERC and enables the licensed load providers to use their
preferred methodology in estimating their baseline and adjust their bids based on
commercial consicerations when bidding into the market. The EMA allowa 5%
tolerance threshold (i.e, if licensed load providers are compliant for at least 95% of the
dispatch schedule theywill not be penalized).BecauscOE A AAOAT BIART RAOAASGOO
one,licensed load providers can factor the potential deviation ito the load reduction
when they bid into the wholesale electricity market. This is to ensure that the
curtailment of loads offered under the program is an explicit action taken by the
licensed lcad providers and that such an actiorwould not have otherwise occurred
under businessas-usual circumstancesThis approach is expectedo provide the
licensed load providerwith greater flexibility in managing their load by bidding in only
the load that @an be curtailed during specific periods.

9.2.5 Australia

The ARENA and AEMO DR SN RERT Trialdifiee California Independent System
Operator (CAISOX10 of 106baseline methodology to define the baseline consumption
of the proponents. To determine the baseline, AEMO used an aggregate customer
consumption value of the proponent as a portfolio and not oran individual-customer
basis. After a proponenis activated, AEMQonly uses the aggregated electricity demand
of all the national metering identifiers (NMIs) and datastreams in the list providedto
calculate the baseline and the energy savingshaselines and activated reserves of
individual NMlIs and data streamsare not calculated.

However, somelimitations were found aboutthe CL0 of 100methodology used. The
methodology was deemed accurate for large industrial and commercial consumers with
aconsistent dayto-day load profile.But the CL0 of 106methodologyis deemed
inaccurate for highly weathersensitive loadsfor example thoseloads influenced by
rooftop PV generationthoseloads that vary from day to day in a consistent pattern, and
those highly intermittent loads.
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To address thisissue, a study was coducted on baseline methodologies for demand
response activities’* The study modelled the relative accuracy, bias and precision of the
Q.0 of 100methodology and other suggested baselirsby taking four steps: (1)
developing simulated event days(2) testing the suitability of the CLO of 100approach
by customer class andy jurisdiction ; (3) testing the ability of alternative approaches to
provide better baselines (4) comparing the results and identifying the preferred
baseline approach or addiibnal analyses needed. The study results suggest that for
loads which cannot be predicgd by the Q0 of 100methodology, anchoring or control
groups must be used. Anchoringneans establishing @aselineby assessinga facility§ O
shape of consumption orthosedayswith similar temperaturesin the past and the
facility & €édnsumptionin the period before and in the period aftetthe event day. A
control group is a group of customers whose consumption ctthe event days can be
assumed (or has been shown) to bemilar to that of those customers who have been
activated by AEMO. Thealue of thesavings provided by the DR is then the difference
between the control grougd €é@nsumption on the day of the DR event antthat of
customers activated aDRresources.

9.3 Best Practices and Pitfalls

The measurement methods and resultoof DR programs are affected by (and can also
affect) different aspects ofa DRprogram, including planning, design, and operations. The
M&E methodblogy as well asspecification for incentives, progam structure and rules,
and the cost-effectiveness analysis all need to be considered as part of an integrated DR
program design.As with the DSM program designM&E method development for DR
programs can be an iterative procesghe initial design and impgementation should be
monitored, evaluated andmodified based on themplementation experience.

In addition, producing accurate estimates of DR participant and program performance
through measurement and evaluation is important for a number of reasons, ¢tuding:
i Accurate payments to program participants can lead to improved market
efficiency at both the wholesale and retail levels.

i Reliable measurements of DR performance can lead to an improved ability to
predict DR response at the individual andggregate levels.

i DR performance is a key input to planning and design of retail DR programs,
especially in determining their costeffectiveness.

i Consistent and reliable measurement of DR performance serves as the basis for
fair and transparent financial ransactions for market participants.

71 Oakley Greenwood, ARENA, "Baselining the AREREMO$ ATl AT A 2A0DPT 1T OA 2%24 40EAI ¢
September2019.
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10 Summary

In Part I,we provided an overview ofthe DR-related actionstaken by Vietnam in the
past andidentified the expected areado be focused on inthis assignment Building on
these outcomesin Part Il we havefocused onlooking for and examining relevant
international examples that can inspire future program design in Vietnantollowing
our analysis,we have found answerdo the five questions as sumnarized below.

1 What are the most relevant jurisdictions?

Starting with a long list of jurisdictions,we useda subjective multicriteri on selection
method to develop a short list of five jurisdictions with potentially valuable examples
for Vietham. This asessmenthasresulted in a shortlist of five jurisdictions, namely

South Korea, Japan, Singapore, California and AustrafiaE A OA AEOA EOOEOAEAO
programs were reviewed to answerthe following questions:

2 What characterizes the success of those irgtiives?
3 What are the important lessons learned for Vietham?
Chapter7 of this paper describeshe characteristics of each of thdéive shortlisted

jurisdictionsd $ 2 E Tamd@Endfi@Fsénfe Gnportant lessons learned that could be
relevant to the situation in Vietham.The lessons learned fronmeach jurisdiction are

summarized below.
South Korea

South Korea has a partially liberalied electricity market that focuseson enablinga

limited level of competition in the generation segmentwhereas the retail, transmission
and distribution business is controlled bythe former monopoly utility, a situation
somewhat similar tothat in Vietnam. The Korean Power Exchange (KPX) enables a
Negawatt marketto operate, allowing demand response assets managed by aggregators
to compete against generation. The market enables reliabilithased responses and
economic DR through hourahead and dayahead notification times, respectively. The
market has been operating sice 2014 and has been growing steadily as aggregators
and consumers gain more experience with its operation, highlighting the valus steady
operation and regular market rulesin attracting participants.
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California

California leads the US in efficiencmeasures and has a long history of DR programs.
Most of Californiad ®OT COAI O AOA O AT OAT 6 $2 bDOI COAI Oh
12 months of billing history to participate. Programs includethe following: peak-day
pricing; a capacity-bidding program; a base interruptible program;a scheduled load
reduction program; and an aggregatoimanaged portfolio. All told, these programs
provide over 2.1 GW of DRt A1 E Abkxpdrighdedvith a variety of programamay offer
someimportant lessons for Vietnam suchas the following the importance of targeting
facilities best suited to DR; the need for utilities or program sponsors to be engaged in
improving customerO @nderstanding of their load; a limited portfolio of options for
diverse customers can be successfat engaging and retaining participants; the viability
of small and medium C&I customers in Dfow automation can further enhance
savings potential and reliability.

Japan

Japan is in the midst of comprehensivg restructuring its electricity market. The
wholesale power exchange has a long history of operation, and the retail market isiig
final stage of liberalzation, which involves separatingetail from transmission and
distribution in 2020. Japan had itsifst experience with DRwhen dealing with the
aftermath of the Fukushimanuclear accidentby taking mandatory and voluntary
measuresto reduce peak demand andusing rolling blackouts for several years until the
power system stabilzed. The Negawatt markebpened in 2017 with a focus orusing
aggregators as intermediaries who compensate both custome&responding to the DR
events and retaileis for the lost sales. The market is relatively new and does not appear
to have grown rapidly, though it has enableanany network -stability services.
Aggregators haveplayed an important and successfutole in the market, and are
introducing new technologies, demonstratinghe kind of major opportunity that
Vietnam can also seizeThe importance of aligninghe utilit E Aif&rests with those of
policy-makers is another lesson that the Japanesxperiencecan offer.

Singapore

Singapored OAOEAO EO-I Al UGAT AOEB O | AO 1 bbbl OAA Ol
sense thatit doesnot provide long-term availability payments to demand resources to

secure sufficient capacity to meet future peak demand. Buch amarket, DR

participants and generating companiesearn revenues by selling energy and ancillary

s o~ s A~

services. This distinction betweenthe O A T Addigarketdandthe OAAPAAEOU | AOE

is important because DR participants can receivieigher paymentsby participating in a
capacity market thanby participating in only anenergy market alone.
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BEI CADI OA8O $2 DOIT COAI butpgadcipitiordd theiplddramA A E1

has been limited. This was becaugée overall high reserve margins in Singapore
limited the frequency of energy price spikesthusreducing the attractiveness of demand
response and the economic value of curtailing load. To encourage greater demesidie
participation, the EMA has loweredhe entry barrier by allowing aggregation of load
facilities that meetthe participation size threshold of 0.1 MWand introduced a penalty
for non-performanceto deter non-delivery of scheduled interruptible-load senices. As
for ancillary services currently seven registered facilities provide interruptible-load
services, with a total capacity of 27.5 MW.

Australia

Australia has long operated a whole power market and a verticalipntegrated market.
The market is doninated by large generaing companies andetailers and hasquite a
number of coakburning generating companies. Also, a quickly increasing number of
solar-based generating businesses msntering the generation market, creating
challenges forboth market operation and system stability The country is currently
completing a threeyear DR pilotto demonstrate that DR is an effective source of
reserve capacity and providea body ofevidenceregarding the merits and design of a
new market or mechanism b effectively support DR. The pilotis also expeced to
improve commercial and technical readiness of DR providers and technologies.
Australiad O A @ b AighkghtithA ifgacts thatrapid changes to generation
technology can have on grid stability andte rolethat DR can play irhelping ensure
reliable operations. The pilot projectshows thatwell-structured intervention s can
result in significant learnings for participants, who by complying with the compulsory
requirements knowledge and experiencesharing, can disseminate the learnings across
the entire power generation and supplyindustry.

With respect to the remaining questionselow,

4 What are the financing mechanisms used in these shortlisted jurisdictions?
5 What are the baseline and measurement anglvaluation methodologies in use
in these jurisdictions?
Chapters8 and 9 of this section cover the financing mechanisms and M&V techniques
employed by each of theshortlisted jurisdictions. Several of these methods cabe

helpful and usefulfor Vietham in designingits own M&V systemand developing the
general principles that can guide theM&V process.

South Korea

South Korea offes paymentsthat are equal tothe wholesale energy prices to DR market
participants. The type of paymentwas selected on the basis ofthe consistency to
renumeration for other resources(generation), and hasproven effective in this context
for attracting market entrants. DR resources receive both availability payments and the
system marginal priceif activated to participate in the economic program, just like
generating companies.For reliability events, they also receive both availability and
activation payments based ornhe actual curtailment and the highest variable

generation cost at the time. The totacurrent demand response capacitys

nearly 4.3GW.
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The KPXhas developeda baseline calculation method based on the average of previous
comparable periods of consumption andhe minimum RRMSE values that DR resources
must meet and maintain to remain m the market.

California

The uilities in California are required to employ appropriate methods to procure
economic DR resources and arallowed to recover costs of their comprehensive DR
programs through regulatory filings for program fundingfor their operating budgets.
Comprehensive protocols for evaluating DR resources have been developed amaist
be applied at the state levelFor the utilities operating DR programs, e protocols
define and permit the application ofex-post impact assessment methodex-ante
methods, as well aonsistent reporting protocols.

Japan

Japanese aggregators are compensated through transactsomadeon the JEPX and use

only that source ofcompensation to compensate their customers. The assumption is

that the utilities are willing to pay for demand response because thegansave

considerable sums of money by forgoing capital investments to maintain gulus

power-generating capacities. Until unbundlings completed the utilit E Aizéntives

cannot be supported bythis assumption. Standard baseline calculationare

differentiated by long and short duration DR events, and refleguppresseddemand

buyersd 1T ABDAALOCOAAUOGh OOEI Pl EAEOUS AT A OFEAEOIT Ac
based on the RRMSE value is used to determine whether alternative baselines

are applicable.

Singapore

Funding for Singapored BR program issupplied by an additional electricity tariff known

AO OEA (1001 U %l AocU 51 EAO #EAOCA j (%w5#Q8 "
will be supported by the prospectthatOEA DB OT COAI 60 AAOET T O AAT A
consumercapacityO O OPb1 OOAO8 4EOOh E £ cohshave gedetateddA | T OO /
an observable benefit, this benefitould be monetized, and part of it should be used to

incentivize demandside participation. Currently, the peak and ofpeak electricity price

differences in the country are not significant enougha encourage a large number of

customers to participate in DR. However, it is expected that with the influx of rooftop

solar andthe opening-up of the retail market to customers with demand less than 2 kW,

the DR market is likely to grow above 50 MW bg2020, and will therefore require a

OAOEAx 1T &£ OEA AOT AET C 1T AAEATEOI £ O 3EICADIC
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Australia

The Australian pilotwas funded by ARENA and AEMO outside the wholesale market
The RERT Trial use the California Independent System Operator (CAIS@)0 of 100
baseline methodology to define the baseline consumption of the proponents. To
determine the baseline, AEMO used the proponehtégregate customer consumption
level as a portfolio. For specific loads, the pilot found that the method was not acate
and initiated a study of alternatives. The study results suggest that for loads which
cannot be prediced by the C10 of 106methodology, anchoring or control groupsmust
be used. Anchoringnvolves establishing abaselineby assessinga facility 8 shape of
consumption onthe dayswith similar temperaturesin the past, in the period before and
in the period after the event day.

In the following section, we evaluatehese lessondearned from international examples
and develop recommendations to implemst DR in Vietnam
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11 Introduction

The present section, Part Ill: Recommendations presents the results of Task 2.2
O2AAT I 1T AT AAOETTO A O EI BOT OAIT AT O T £ $3-7%2

11.1.1 Approach to developing recommendations

Our recommendations are structured around three key thematic areas: incentivieased
DR programs, mcluding the existing nonrcommercial CLP and EDRP; peak load electricity
tariff program; and crosscutting aspects. Each thematic area is then broken down into
specific topics.The implementation of financial incentives for DR, such as direct financing
incentives through CLP and EDRP programs, or peak load electricity tariff prograrage
critical in creating successful and sustainable DR programs.

For each subtheme, we start with a review of the current state of play in Vietham. Then,
we review experience from other jurisdictions and comment on how these can be applied
to answer the unique needs of Vietnam. Last, we formulate recommendations to address

E

6EAOT AT 60 OPAAEAZEA AEAI T AT CAO8 2rAmediukl AAOET

term, andlong term.

Some of the recommendations will require changes to the regulatory framework. The
necessary changes to the regulatory framework are grouped together and presented in a
separate chapter.

11.1.2 Overview of the recommendations

The following table provides an overview of the recommendations that are developed in
the present report:

Topic Recommendation Time frame

Recommendations for Incentive -based DR Programs

Short-term Continue efforts toencourage behavior change Short term
improvements to Technical and financial support to C&I customers in

existing non- becoming more flexible

commercial

Adopt a regional approach to triggering DR events

programs Introduce regular Monitoring and Evaluationz Adjust
program as needed
Commercial Introduce a two-part compensation mechanism Long term
Incentive-based DR (availability + utilization payments)
Programs Offer a variety of options to meet the needs of different | opngterm
types of customers
Open DR programs to smaller customers Long term
DR as an ancillary Examine the feasibility of treating DR as an ancillary Mediumto Long
service service term
Preparing the Conduct a pilot aggregator project on public funds Medium term
Terrain for the Open the DR market to private aggregators Long term

Aggregator Model
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Topic Recommendation Time frame

Introducing Examine the possibility of competitively sourcing Long term
competitively traded  capacity-based DR

DRinthe longterm  Examine the relevance of trading DR on the wholesale
energy market

Recommendations for Peak load electricity tariff program

Selection of an Adopt critical peak pricing (CPP) for the peak time tariff ~ Short term
adequate peak time  program
tariff mechanism Progressively introduce Variable Peak Pricing (VPP) and
RealTime Pricing (RTP) Long term
Design of the peak Conduct studies/surveys to understand customers Short term
time tariff program preferences
$AOAOI ETA OEA DPOI COAI 8O E,
Adopt a progressive approach to implementation
Cross-cutting Recommendations
Technological Continuous monitoring and periodic assessment of the  Short, medium
Readiness technology and long term
Eligibility of DR-enabling technologies for cost recovery
Preparation of the switch from manual / local DR to
automated / remotely controlled DR (Direct Load Control
program)
Capacity building Ensure EVN and PCs have the necessary human Short term

resources to implement DR

Ensure EVN and PCs can help C&I customers become
active DR players

Empower energy managers for commercial and
industrial facilities with demand response training
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12 Recommendations for Incentive-based
DR Programs

Chapter 2 presents recommendations for incentivdased DR programs. It starts with
recommendation for the shortterm that could help improve the outcomes of the existing
programs. Then, it provides recommendations for the design of commercial incentive
based programs for the medium term, when it becomes possible. As an alternative, it
explores the possibility of considering DR as an ancillary service, which could maybe help
by-passing the current regulatory obstacles. Last, as a long term perspective, it discusses
the development of aggregators and the introduction of competitively trade®R

Short-term improvements to existing non -commercial programs

12.1.1 Current state of play in Vietham

41T AAUh 6EAOT Al -AKliipil ROAREADIOCS G4 1DOT COAI O OAOC/
4EA OANT IGIAGAEATI 6 OAZAOO O OEA [EhheddOEA DOI
not receive financial compensation. In spite of the lack of financial incentive, significant

results were already achieved in 2019: a maximum capacity reduction of 513.9MW
(September 10, 2019), total electricity reduction of 6,373,302 kWh, resultig in savings

of VND 24.12 billion(USD 1 million)72. But power sector playersagree’s that in the

absence of financial mechanisms on electricity price and financial support to customers,

the outcomes of DR programs will remain limited.

12.1.2 Recommendations

The question of financial incentives for customers who participate in DR programs is an
important issue. The resolution of this issue may take time, up to several years. In the
meantime, short term improvements could help the programs achie better results. We
have identified the following set of recommendations, meant to fix minor issues that were
brought to our attention by stakeholders.

Recommendations: Short -term Improvements to Existing Programs
Continue efforts to encourage behavior change Short term

A campaign has already been conducted as a part of the countde roll-out of the DR program.
However, according to stakeholders, utilities lack the means to sustain their efforts in awareness
raising. LowAT OO OT OACAOGS6 AT O1 A AludhbsDOACA AAEAOEIT O
- 0. AT A ATA POAEOGA6g 50OEI EOEAO POAI EOE A 1 E
thus providing positive exposure to the best performers
- O0AAO AT 1 PAOEOIT6qd 50EI EOEAO DPOI OEAA #0)
performancein DR programs compare to the average of their peers, thus encouraging
customers to do better than the average

Technical and financial support to C&I customers in becoming Short term
more flexible

Adopting DR requires that customers adapt their operatins during peaks and/or invest in own
generation or behind the meter storage. To do so, C&I customers need to understand their load profil

72 EVN Presentation of DRmplementation in Vietnam, February 2020
73 EVN Hanoi report to ERAV on DR implementatiqi-ebruary 2020
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and power needs, identify physical (eg own generation) and nephysical (eg. adjust their operations
during peak time) investments that could lead to a better management of their load. That support
could be through technical support, energy management, and possibly financing instruments. A
specific source of funding would have to be mobilized: at this stage we see twasgibilities, either
through the Science and Technology Development Fund, or with support from donors (the ADB for
instance is interested in the development of an Energy Efficiency fund).

Adopt a regional approach to triggering DR events Short term

For 2020, EVN has provided an annual DR schedule with monthly events scheduled for the various
regions with some small variabilities in peak times. Our understanding is that these events have beer
designed with a centralized view to support transmission congé®n in the South. We recommend
considering DR events also from a more decentralized stand, and possibly allowing PCs to schedule
and trigger some DR events on a regional rather than national basis one. Adopting a regional approa
to trigger DR events wold increase the positive impact of DR relative to decongesting the local
distribution systems.

Introduce regular Monitoring and Evaluation  z Adju st program as Short term
needed

In order to adjust existing programs, and to start building usefuknowledge for the next stages of DR
development in Vietnam, We understand that each PC already keeps track of the implementation of [
events and collects data on participation and actual load reduction. It is recommended to create an
overarching, systemaic Monitoring and Evaluation framework for these programsThe M&E
framework would define indicators and fix targets against which actual results would be compared.
The M&E data could be used to inform necessary adjustments to the program, and to advodatehe
further development of DR in Vietnam

Commercial Incentive -based DR Programs

In this section, we assume that necessary changes have been made (Geapter14) to
allow PCs tooffer financial incentives to participating customers. We discuss key lessons
from international experience and key considerations for the design of financial
incentives for commercial DR programs in Vietnam, envisaged as the continuatiohthe
existing CLP and EDRP.

12.1.3 Current state of play in Vietham

6 EAOT AT 80 AGPAOEAT AA xEOE ET AAT OEOGA AAOGAA
2015. It resulted in an average reduction of 4.75% of the peak demand among
participating customers’4.

At that time, the following incentive was offered (expressed in USD for easier comparison
with international experience):

DR event occurring during

Normal hours Off-peak hours Peak hours
Compensation per kwh of 2 x tariff for normal 1 x tariff for off- 3 x tariff for peak
curtailed demandz EDRP hours peak hours hours
event (2hnotice)
Application z Manufacturing USD cents USD cents 4.5/kWh USD cents
customers, Voltage level 13.9 /kWh 38.4/kWh

from 6 kVto less than 22kV

74 EVN Presentation of DR implementation in Vietnapfebruary 2020
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DR event occurring during

Compensation per kWh of tariff for normal tariff for off -peak tariff for peak
curtailed demandz CLP event hours hours hours
(planned)

Application z Manufacturing USD cents USD cents 4.5/kWh USD cents
customers, Voltage level 7.0 /kWh 12.8/kWh

from 6 kVto less than 22kV

12.1.4 Lessons from International Experience

International experience examined in Task 2.1. Report provide a number of useful lessons
when it comes to the design of these incentives.

12.1.4.1 Basic Principles

Obviously, the success of a DR programgseatly influenced by the level and structure of
compensation. But the payment should not be higher than the value of DR to utilities,
which is equivalent to their avoided cost%. In Vietnam, according to the outcomes of
voluntary, non-commercial CLP and EDRP programs in 2019, these avoided costs are of
approx. USD 0.15 per kWh of curtailed demariél

In order to establish the level of compensation, utilities and policy makers are guided by
the following key questions:

1. What is theDR resource worth to the system?

a. Availability (or capacity): corresponds to the cost of the peaking plant should
OEA OUOOAI 1T AAA OEEO OAAAEOEIT Al 6 AAPAA

b. Utilization (performance or energy): corresponds to the peak energy cost
should the resource be &spatched at peak times for any length of time

2. Who pays for initial implementation costs and ongoing administrative expenses
and incentives?

3. Will consumers participate at that price?

Is participation sufficient to warrant a program?

12.1.4.2 Two-Part Compensation

When demand response is mobilized and/or used as a resource to balance supply and

demand as an alternative to generation for reliability or economic purposes, it is
compensated in the various jurisdictions in a way that rewards participants for: (a) the

aOAEI AAET EOU 1T £ OEA OAOI OOAA xEOE Al OAOAEI A
xEAT AAIT 1T AA ObPiI1 -©EOBI Al DPAOAADOAT ERT xT AO
($/kWh). The availability payment is a fixed component while the utilization componet

is variable.

We understand that the incentive offered in the 2015 pilot DR program were only
utilization based: customers were compensated only for the quantity of energy displaced
during a DR event, but there was no availability payment. Based on intetional

75 The value of avoided air emissions or the value of oth@xternalities, such as avoided greenhouse gas
emissions, may be included in these cost calculations.

76 According to the numbers fromEVN Presentation of DR implementation in VietnaptFebruary 2020

77 Avoided externalities, such as air emissions are generglhot monetized
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experience, it appears that a twepart compensation mechanism could bring better
results:

- Anavailability payment ($/kW) in exchange for being available to curtail. This
payment is fixed. It is due even if no DR event takes place. Participatingtmamers
who receive this payment must commit to actually curtail during DR events, failing
which some form of penalty applies. The commitment of participating customers
is therefore stronger than under the 2015 DR pilot and the current non
commercial program in Vietnam.

- Autilization payment ($/kwh)  when curtailed. This payment is due only when
DR events occur. It is thus variable and depends on the load being curtailed and
on the duration of the DR events. This payment is similar in nature to the incentive
offered in the 2015 pilot DR program.

12.1.4.3 Design of Financial Incentives

To determine the right level of financial incentives, it is important to understand the
electricity consumption patterns of the targeted customers, as well as their willingness
to alter this pattern. In addition to typical load curves from various categories of C&l
customers, information on their operations will help determine the kind of commitment
that they are able to make, and the level of compensation that is adequate in exchange for
that commitment. The level of incentive will also depend on the strength of the
commitment from participating customers, and on whether the load is manually curtailed
by the customer, or remotely controlled by the utility. As in incentive design for other
programs, reaching the right incentive level may require an iterative process.

The table below gives examples of DR compensation from various jurisdictions (from
Task 2.1 report). It includes both predetermined prices, fixed in advance by the utility
or the regulator, and marketbased prices determined by competition among DR
providers:

Country Availability payment (kW) Utilization payment (kWh)

South Korea Negawatt reliability Approximately USD 16/kW per Highest variable generation cost
DR month at that time

California  Scheduled Load None USD 0.10 / kwh

Reduction Program (SLRP)

California Base Interruptible 8 to 9 USD/KW per month None

Program (BIP)
California  Capacity Bidding From USD 2.5 to USD 29/kW pe None

Program (CBP) month
JapanNegawatts market Approximately USD 2 to 4 per TO BE CONFIRMEPD
month

Hawaii C&I Direct Load Control $5 to $10 per kW per month $0.50 per kWh
(CIDLC)

Hawaii Fast Demand Response $25 to $50 per kW per month $0.50 per kWh

78 NOTE: we are in the process of verifying the numbers. Final numbers will be provided in the final
report
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Source: Econoler/CPCS Task 2.1 gjat ; PG&E for Californid® ; Hawaiian Electric for Hawai0.

12.1.4.4 Need for a variety of options

The current experience with DR in Vietnam remains limited and as such, it may be
difficult to predict accurately which DR option will be best suited to whichtype of
customer. One way of addressing this uncertainty is to let customers choose from a
variety of options in terms of:

- Nature of the commitment they are making: for instance, do they commit to
OAOPITA O1 All $2 AOAT OO0 AdoAheykérpsomdil Al EU
flexibility in their response? For now in Vietnam, response is on a voluntary basis
only. Participating customers are not penalized if they fail to respond to a DR event

- Duration and frequency of DR events : how often is the utility allowed to trigger
a DR event for this group of customers and how long do events last? For now in
Vietnam, the number of DR events is defined in advance and is the same for all
participating customers.

- Notice period : how much notice is given to participating astomers before a DR
event? For now in Vietham, two options exist: 24h and 2h.

- Direct control load ¢ xEAOEAO OEA 11T AA AOOOAEI I AT O E
customer, or remotely controlled by the utility. For now in Vietnam, it is done
manually by the aistomers, but a pilot Direct Control Program is envisagéd

Below is a description of current programs in Australia (from Task 2.1 Report). The

AAOGECT 1T &£ OEA DPOIT COAiI 686 AAOET T h AOOAOQGETTh Al
comparators for Vietnam. It shows low a variety of options have been designed,

offering more flexibility both for the participating customers and for the power system

operator.

Program Description

Critical price response Flexibility is required at times when wholesale spot prices are igh
Action: Backup generator turns on within 10 minutes of notification
Event duration: 30 minutesz 4 hours
Event frequency: 10z 15 hours per year

Frequency grid support  Flexibility is required in response to brief,unexpected imbalances in grid

(Ancillary DR) supply and demand
Action: Adjust equipment electricity usage or turn on backup generator
within 60 seconds of notification

Event duration: 4z 10 minutes
Event frequency: 6- 20 events per year

Network support Flexibility is required when grid stability is under threat within a distinct
location, deferring expensive network upgrades

Action: Adjust equipment electricity usage or turn on backup generator
within unique network parameters

P"$ AOAEIT O deinan@resQdd Orograms o

80 Demand response pagk T OEA OOEI EOU8O xAAOEOA

81 Decision 175/QD-BCT dated Jan 28, 201 Zited in ERAV presentation of the DSM program dated June
2019
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https://www.pge.com/en_US/large-business/save-energy-and-money/energy-management-programs/demand-response-programs/scheduled-load-reduction.page#:~:text=The%20Scheduled%20Load%20Reduction%20Program,that%20you%20specify%20in%20advance.&text=To%20receive%20the%20incentive%2C%20you,period%20on%20your%20selected%20weekdays.
https://www.hawaiianelectric.com/products-and-services/demand-response/

Program Description
Event duration and frequency: Unique to gographic location

Emergency grid support  Flexibility is required during emergencies that threaten grid stability

Action: Adjust equipment electricity usage or turn on backup generator
within 60 minutes of notification

Event duration: 17 4 hours
Event frequency: 0z 10 events per year

Site peak shaving Flexibility is required when electricity demand charges are calculated
Action: Turn on backup generator within 1 minute of notification
Event duration: 30 minutesz 2 hours
Event frequency: 10z 20 events per year

System peak shaving Flexibility is required when system maximum demand is calculated

Action: Adjust equipment electricity usage or turn on backup generator
within 60 minutes of notification

Event duration: 2.5 hours
Event frequency: 6z 10 times per year
Source: Econoler/CPCS, Task 2.1 report

12145 Antici pating on the impact on PCs® revenues
DR may reduce the volume of kWh that PCs sell. As a result, successful DR programs could
translate into loss of revenues for PCs. It has not been idengifi as a problem today, but

it might become one in the future as DR grows. Eventually, this might create a counter
incentive for PCs, who would lose their motivation for implementing DR programs.

International experience offers interesting insights on howo make sure that distribution

OOEI EOEAOS 11 OEOAQGETT O OAI AET Al ECT AA xEOE $
by aggregators for the loss of revenue caused by DR programs (see our Task 2.1 report:

O%AAE ACCOACAOI O OO0A Otodompehsat®livih the dndeorGuierd DA U |
AT A OEA OOEI EOUh OET AA EOO OAOAT OA EO AAAO!

Utilities can also be allowed to sell DR in the wholesale market with some form of profit
margin, when DR becomes tradeable on the maek Last, if in the long term PCs become
directly exposed to wholesale market prices (instead of buying power at a flat bulk tariff

as is the case today), they will have a direct interest in reducing consumption through DR
measures during high price period.

12.1.4.6 Opening DR programs to smaller customers

Once incentivebased programs are successfully in place for C&I customers, participation
could be opened to smaller loads. All jurisdictions have started with larger customers
then have gradually moved to massnarket initiatives targeting small commercialand
residential consumers. Large C&l customers are usually a lower hanging fruit for DR as
they often have dedicated energy management staff which makes understanding of the
program design and compensation terms, as well as participation and reduction, higr.

Once the full potential of DR with larger customers is realized, it will make sense to
eventually expand to masamarket incentive-based DR programs. This could take the
shape of curtailable load programs with e.g. A/C remote control with switch or samt
thermostats. However, tapping into the DR potential of smaller customers will require
aggregators (see Section12.1.8to 12.1.10). Thanks to the widespread introduction of
smart meters, pricebased solutions (e.g. TOU + CPP) discussed in the next Chapter could
be implemented as well for smaller loads.
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12.1.5 Recommendations

Recommendations: Incentive -based DR Programs

Introduce a two -part compensation mechanism (availability + Longterm
utilization payments

The 2015 DR pilot offered an incentive based on energy (in kWh) curtailed during a DR event. Based
on international experience, it appears that a twepart compensation mechanism could bring better
results for commercial DR programs, including an availability payment ($/kW) in exchange for being
available to curtail, plus a utilization payment ($/kWh) whencurtailed.

Offer a variety of options to meet the needs of different types of Longterm
customers

As different customers will have different consumption patterns, offering a variety of options will allow
more customers to find the right program for their specific needs. Options will differ in terms of the
strength of the commitment made by customers, wration and frequency of DR events, notice period,
and in the longer term the introduction of direct load control.

Open DR programs to smaller customers Long term

Once incentivebased programs are successfully in place for C&l customeparticipation could be
opened to smaller loads. This will require aggregators to be in place (see Sec8dr2.1.8&0 12.1.10)

DR as an ancillary service

In some jurisdictions, DR is considered an ancillary service. In Task 2.1 report we have
listed:

- Interruptible load ancillary services program operated by NEMS in Singapore
- O2MBEAEOU AT A % AOCAT AU 2A0A00A 40AAAO j
Australia (pilot phase)

- PJM in the US East Coast allows DR resources to participate in the ancillary
OAOOEAAO 1 AOEAOh AO O4EAO¢ 3UTAEOITEUAA 2
In this section, we explore thefeasibility of that kind of scheme in Vietnam. Since the
financing of incentive-based programs poses a problem (see Sect®h2.1.3t0 12.1.5),

considering DR as an ancillary service could be a way of bypassing that problem: DR
would be paid for by the system operator (NLDC) and recovered through the taf#

12.1.6 Current state of play in Viethnam

We understand that the provision of ancillary services, also called auxiliary services or
OUOOAI OAOOGEAAOh EO OAcCOI AGAA Au #EOAOI AO ¢
reserve, cold boot reserve, mandatory maintenance of electatsystem security during

Pbi xAO CAT AOAOGET T h EOANOGAT Au AiT O00I1l AT A OPEI
the compensation for ancillary services. The compensation paid by the system operator

for some of these services is tied to the spot price ome¢ VWEM, but there is no actual
price-based competition for ancillary services.

12.1.7 Lessons from international experience and recommendatioin

As discussed in Task 2.1 Report, international experience shows thatcorporating
ancillary-based DR has proven rathesuccessful.But in most jurisdictions, aggregators

82 Ancillary services are eligible costs s provided for in Decision 240ECISIONMMECHANISM FOR
ADJUSTMENT OF AVERAGE RETAIL ELECTRICITY @R@E017/QD -TTg
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are needed to act as intermediaries between the customers and the system operator.
However, we do not recommended to introduce private aggregators in the short term
this is further developed in Sectios 12.1.8t0 12.1.10below.

As an intermediate step, we suggest here that PCs could play the role of aggregators. The
possibility of PCs acting as aggregator and selling DR as an ancillary service has already
beenAT OEOET T AA AU A DPOAPAOAOI OU OOOAU &I O OEA
ET OEA 67%- +fETAIOAAY j8q "AATT A 1'TAEITAOU
ET OAOOODPOEAT A 11T AAQo6 8

In the short term, DR could be treated as an ancillary service aslbws:

- PCs would pay an incentive to customers to provide DR services (very similar to
incentive-based DR programs discussed above)

- PCs would sell aggregated DR as an ancillary service, and receive the
corresponding remuneration from NLDC(SMO when creagd)

The costs to NLDC/SMO would be integrated in the tariff, as with other ancillary services.

Chart: Mechanism for treating DR as ancillary service with PCs acting as aggregators

NLDC/SMO — —
Cost of DR as
DR as
ancillary J & Pél\’;ment fo.r ancillary service
ancillary service .
service is recovered

through tariff
PCs acting as

aggregator

Incentive

N
/

Recommendations: DR as an ancillary service
Examine the feasibility of treating DR as an ancillary service Mediumto Longterm

Trading DR as an ancillary service, with PCs playing the role of aggregators in the beginning, offers
interesting avenue to bypass the key issue with incentivbased DR. Thiswould however require
amending the regulation. The feasibility of this scheme needs to be studied further.

C&l
customer

83 TA 8851: Establishing the Vietham Wholesale Electricity Market (VWEM), Task 2: Assessment of the
current status of Power Corporations and recommendations for the implementation of new functions
required for the VWEM. Ricardo for the ADB, March 2018
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Preparing the Terrain for the Aggregator Model

12.1.8 Current state of play in Vietham

Currently, participants in the DR model in Vietnam include: the custner, the utility and
the system operator. But the aggregator model is identified in Decision 279 as a part of
the DSM program. In addition, Decision 54 at Art. 4, paragraph 3, is also tailored to
aggregators. A pilot aggregator project is included in thémplementation plan and
roadmap for DSM (Decision 175) but to our knowledge, has not yet been implemented.

12.1.9 Lessons from international experience

The aggregator model is becoming the prevalent model, with large international players
such as ltalian ENEL wh Enel X4 (who operates in North America, several European
countries, Australia and New Zealand), ITRON with Itron Distributed Energy
Management>, and Diamond Energy (in Singapore) to name a fé#lt is used in many
jurisdictions across the world. Aggregators acas an intermediary between customers
and the utility / the power system operators / the wholesale market. Aggregators recruit
customers to participate in DR programs, then sign a bilateral contract with the
participant to compensate them for their load reluctions. They then either bid the
aggregate of these load reductions into the wholesale markets or contract with an
electricity distribution utility for compensation.

The rationale for using aggregators is that, being specialized, they are able to develop
better tools, skills and methods to encourage customers to join DR efforts. They are able
to reach out to a large number of small / medium size customers who would not be

interested in DR otherwise. In addition, many aggregators also offer load management
advice to participants and help them better manage shifts in consumption and receive

higher earnings from their DR resources. Aggregators also provide expertise and
equipment to help participants to optimize their reduction with their operations.

Being private players and less subject to regulation than utilities, aggregators enjoy more
freedom to create innovative compensation schemes for participating customer$hey
bundle and package demand response resources to best meet the operational
requirements of the markets. They bundle customers into groups in order to diversify the
risk of individual customers failing to curtail, as a result increasing the predictability and
reliability of the resource. Aggregators also tailor different bundles of customer DR
resources depending on whether the bundles will be bid for use as a capacity resource,
as an energy resource, or as an ancillary service.

Thus, if the activity of aggregators is efficiently regulated and if the competition between
them is healthy, a vari¢y of efficient and adapted DR schemes will be available to
customers. In turn, more customers will be willing to participate in DR, resulting in higher
DAAE 11T AA OAAOGAOGETT AT A OAOET CO &£ O 6EAOI Ai &

84 Formrly EnerNOC

85 Formerly Comverge

86 The impactaggregatorscan be seen in the rapid expansion of DR across the US in the past decade;
between 2006 and 2012, reported potential peak reduction more than doubled, with the largest increases
coming from wholesalecustomers, including third-party aggregators In addition, relatively recently,

these providers have spread to many countries across the world, from Europe to South Africa to New
Zealand.
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However, for these benefits to materialize several preconditions are required. First,
obviously, aggregators are private actors running a business. Some form of remuneration
for DR must be available, either direct financial incentives offered by PCs, or through
market trading of DR. Second, creitg a healthy competition among aggregators requires
an efficient regulation of their activity. To that end it is recommended that public players
Z first of which the regulator z already have accumulated some experience with
commercial DR programs. If thdramework for aggregators is poorly designed, it could
result either in a lack of interest from private businesses, or in aggregators simply seeking
to profit from the system without truly adding value to it.

For these reasons, we recommend introducing prate aggregators only in the long term.
A pilot aggregator project could however be envisioned in the shorter term, but it would
have to be financed with public funds (possibly from the Science and Technology
Development Fund) or with support from IFIs (pssibly the WBadministered GCF Fund,;
USAID; GIZ).

Such a pilot would help the utility, the regulator, and the system operator start developing
their experience as regards the role that aggregators could play in the futurublic-
owned aggregators existn other countries, for instance in Canada

12.1.10 Recommendations

Recommendations: Preparing the Terrain for the Aggregator Model
Conduct a pilot aggregator project on public funds Medium term

The pilot aggregator would serve as an intermediary between C&ustomers and a selected utility to
implement existing nornrcommercial DR programs. If the ancillary market is opened to DR, the pilot
aggregator could also provide DR to that market. The pilot could also be used to test other forms of C
programs (eg. withlonger or shorter notice periods, increased or decreased frequency of DR events).
The pilot will bring useful lessons as regards the kind of relationship that should be put in place in the
future between the aggregators and the utilities, the system opetar, and wholesale market players.

Open the DR market to private aggregators Long term

Aggregators should only be introduced once the appropriate market structure is in place, and after th
stakeholders (utility and regulator) have acquired direct experénce with DR, so that they are able to
design and regulate the aggregator market.

Introducing competitively traded DR in the long term

While incentive-based DR programs have been used for decades as an effective tool to
manage peaks, there aréssues surrounding the predetermination of various variables
used to calculate compensation, in particular baselines and benefits. These ex ante
calculations have resulted in compensation not always matching actual system benefits.
With the introduction of market-based mechanisms, compensation is determined in real
time based on actual system costs. Markétaded DR is thus an interesting option to
ensure that compensations are fair and efficient.

12.1.11 Current state of play in Vietham

Vietnam is in the process bimplementing competitive markets for electricity. After a first
phase under a single buyer model, since 2019, Vietnam Wholesale Electricity Market
came in operation. The next phase of development will be the introduction of competition
in retail, with the upcoming Vietnam Competitive Electricity Retail Market.
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In other jurisdictions, DR is competitively traded on the wholesale market:

- Either on the wholesale energy market just like a power producer would, but
with a price per kWh of curtailed demand instad of a price per kWh of generated
electricity. In this case, DR is paid for by market players at market price;

- Or on themarket for ancillary services , in a manner similar to reserve capacity.
In this case the providers submit bids for kW of curtailable dmand. DR is paid for
by the system operator and recovered through the tariff.

The current design of VWEM does not allow for this for now: VWEM does not yet accept
OEA OOAAET C 1T /&£ Ol ACAxAOOO6Hh AT A AT AEI 1 AOU
manner. But this could become a possibility in the future, as VWEM evolves. The
implementation would be dependent, though, on the operationalization of the wholesale

market.

12.1.12 Lessons from international experience

International experience shows that competitivdy procuring ancillary-based DR (or
capacity-based DR) has proven rather successful. On the other hand, trading DR on the
energy market has been less successful. Studiéare indeed showing limited demand
side resource participation in the energy wholesa market. In the case of Vietnam, two
other obstacles would decrease the feasibility of energlgased DR trading: first, as noted
above, the fact that the market rules do not allow demandide participants as of now;
second, the fact that the market prices for now capped. The current cap, at around USD
6 cents/kWh, is probably too low to be considered a meaningful incentive by prospective
demand-side market players. Thus, marketraded DR on the wholesale energy market is
not the preferred option, at leastfor now.

In jurisdictions that trade DR on the market, aggregators act as a mandatory intermediary
between participating customers and the market or the system operator. Thus, the
introduction of aggregators is another precondition.

Of note, shouldVietnam decide to implement incentivebased DR programs, market
based DR can as in many other jurisdictions, such as California, PJM on the US East Coast,
New England, and others, coexist with such programs.

12.1.13 Recommendations

Recommendations: Introducing com petitively traded DR in the long term
Examine the possibility of competitively sourcing capacity -based DR Long term

This option could become relevant once Vietham starts procuring ancillary services on a competiti\
basis, or develops a capacity market. DR providers would offer a price per kW of curtailable load for ec
time period.

Examine the relevance of trading D R on the wholesale energy Longterm
market

This option has not been the most successful across the world, but it should not be dismissed altogett
Its relevance should be examined in the medium to long term, once VWEM has reached a higher leve
operationalization, and once aggregators are in place to serve as an intermediary between custome
and the market.

87 |bid
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Recommendations for Peak load
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13 Recommendations for Peak load
electricity tariff program

Chapter 3 focuses on pricdbased mechanisms for DR. After presenting several options
from international experience, we find that the best suited mechanism is Critical Peak
Pricing (CPP), to be added to the existing Time of Useith(TOU). Recommendations are
presented as regards the design of the program, the determination of the tariff, and its
implementation on the ground.

Selection of an adequate peak time tariff mechanism

13.1.1 Current state of play in Vietham

Today, all customers except residential customers are subject to timef-use (TOU)
energy tariff. Two important evolutions are envisioned8 in the short term, with the view
of incentivizing load management behaviour in customers:

- Introduction of a fixed capacitybased charge, per kW of subscribed capacity, in
addition to the existing variable charge per kWh;

- Introduction of real-OET A DAAE OEI A OAOE AFEhtimAgedkET A A
tariff is a program with the electricity price table added to the electricityprice
component which increases steeply compared to the timbased electricity price
index (TOU) during the peak time of the electricity system. This is to directly
impact customers' electricity usage habits and encourage customers to
proactively change eéctricity demand or reduce demand for electricity during
DAAE EI 000 1T £ OBR Al AAOOEAEOU OUOOAI o

We understand that the introduction of a capacity charge is currently being studied by
ERAV. In the present chapter, we will focus on the reéime peak time tariff and make
recommendations for its design, based on international experience.

13.1.2 Lessons from international experience

Peak time tariff across the world take various forms that broadly fall into one of the three
categories below:

13.1.2.1 Critical Peak Pricing (CP P)

Critical peak pricing (CPP) is a variation of TOU tariffs that adds a tinteependent rate
several times higher than normal rate to either flat rates, or TOU rates, during critical
peak periods. These additional cost needs to be high enough to induce ti@pant
response. A minimum ratio of 2.5 to 1 between critical peak and peak price level is
recommended for USbased utilities. Critical peak pricing is only triggered for very
specific events, such as system reliability or peak electricity market prices.

88 As per Circular 23/2017/TT-BCT by the Ministry of Industryand Trade (MolT) On Prescribing
Contents and Processes for Implementation of Load Adjustment Programs
89 Unofficial translation
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13.1.2.2 Variable Peak Pricing (VPP)

Variable peak pricing, like the CPP rate, charges customers higher peak period rates for a
predefined period. The main difference is the variability in this higher charge. While CPP
relies on a fixed higher charge, VPP exposesstomers to a variable peak price that
fluctuates from one event day to the next in phase with market prices. In the absence of
a DR event, the VPP rates acts as a regular TOU rate, with normal peakpedik, and
shoulder period where applicable.

13.1.2.3 Real-Time Pricing (RTP)

Reattime pricing provides customers electricity prices in real time based on the hourly
wholesale market price. Reatime prices reflect current conditions and provide a price
signal based on the current marginal cost of power at a spéc location. The customer
has a price signal to reduce usage at times when cost is highest. Reaak pricing exposes
customers to the variability and volatility of costs in the wholesale power market. The
prices are provided to customers anywhere from a hour, to as much as 24 hours ahead
of time and information can be sent to customers in various ways, including email, text,
telephone, or an installed device.

13.1.3 Recommendations

Among these options, in the short term we recommend critical peak pricing (CPP)
A AOOOA

AAAAOOA EO APPAAOO 11 O0A AAAPOAA O1 OE
following reasons:
- CPP is a globally proven solution to incentivize peak load reduction;

- It offers a good level of predictability for customers since the tariff apptd during
peak events is known in advance. This is a good thing because C&I customers in
Vietnam are not yet used to handling market price fluctuations. Exposing them to
real-time market price variation could create confusion and results in customers
dropping out of the scheme;
- 1107 h xEOE 67%-80 ObPi O | AOEAO POEAA AAET C
indexed on market price would be capped as well, thus possibly failing to send the
powerful economic signal that is required for customers to reducéheir load.

In the medium term, participants could be gradually exposed to wholesale market price.
To that end, VPP could be implemented together with CPP, or replace it, or be offered to
all with an opt-out option for customers who cannot take the pricaisk inherent to the
wholesale market. In the long term, reatime pricing (RTP) can be introduced.

Recommendations: Selection of an adequate peak time tariff mechanism
Adopt critical peak pricing (CPP) for the peak time tariff program Short term

This option is proven internationally, and appears to be the best suited for Vietham in the short term. |
Sectiors 13.1.4to 13.1.6below, we will discuss the design of a CPP program

Progressively introduce Variable Peak Pricing (VPP) and Real -Time Medium to Long term
Pricing (RTP)

In the medium term, participants could be gadually exposed to wholesale market price. VPP and RT
would then become relevant options.
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Design of the peak time tariff program

13.1.4 Current state of play in Vietham

The introduction of a peak tariff program is already planned, with explicit references to
it in official documents notably Circular 23 on load adjustment programs and Decision 28
on electricity tariff. Furthermore, with the ongoing deployment of smart metersthe
application of peak time tariff should pose no problem from #&echnological perspective.

However, the details of a CPP program remain to be worked out. This will require the
definition of a specific tariffsetting methodology, for which we provide

recommendations below. It will also require to gather moreE 1 &£ Of AGET T 11

preferences and behaviour, in order to adequately fix the key parameters of the CPP.

13.1.5 Lessons from international experience

13.1.5.1 Key parameters for CPP design
In order to induce the desired demand response, there are key parameters thadve to
be taken into consideration when designing a CPP rate. EVN will have to make design
choices around the following four variable&O:
1. Peak/Off -Peak Price Ratio: What is the ratio of the price charged for peak period
consumption compared to that chaged for off-peak consumption?
2. Peak Period Duration : What is the timing and length of the period(s) where
consumption is billed at a higher rate?
3. Peak Period Frequency : How often do the peak time periods occur?
4. Number of Pricing Periods : What is the TOU stcture (number of daily periods,
and number of distinct seasonal TOU rates)?

13.1.5.2 Peak to off -peak price (POPP) ratio

The peak to offpeak price (POPP) ratio is the leading indicator for reduction in peak
demand. For TOU + CPP component, which is appliecatsnuch smaller number of hours
each year than the daily TOU peak rate, observed POPP ratios range from 4:1 to 20:1.
Based on literature accounts, a 5:1 ratio tends to result, on average, in about 14% peak
reduction, and when this ratio is doubled at 10:Ja 16% reduction is observed?

% Based on research from the Rocky Mountain Instituté Review of Alternative Rate Designiday 2016
91 A, Faruqui and S. SergicArcturus: International Evidence on Dynamic Pricin@he Electricity Journal,
vol. 26 (August 2013)

92 |bid
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Peak Reduction by POPP Rati

PEAK REDUCTION
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PEAK TO OFF-PEAK PRICE RATIO

CPP, PTR & VPP Price Only
TOU Price Only

13.1.5.3 Peak duration

Peak duration is the length of the period during which consumption is billed at a higher
rate relative to other periods. The length of the peak perioghould be set to correlate
with on-peak hours and hours where load reduction is desired in order to achie system
cost reductions or other objectives.

International experience shows that the duration of the peak price period has an impact
on participation. If the peak period is too long, customers may be unable or reluctant to
reduce consumption during theentire period. Customer surveys indicate a preference for
a peak period duration not exceeding 45 hours, even if that means the peak price will
increase?3 To illustrate, one utility® found that predicted opt-in enrollment would drop
by 25z50% if the peak period duration were extended from 3 hours to 6 hoursAcross
the world, studies have found critical peakperiods during from 3 hours to 16 hours per
event.

For the implementation of CPP in Vietham, the duration for peak pricing should be

directly linked with actual system peak, based on load curve analysis. Based on available

data®> the duration of the system peak is in the range of 2 to 4 hours, which is in line with

what internatiol AT A@ZDPAOEAT AA OAI 1 O OO0 T &£ AOOOI I AOOG
13.1.5.4 Peak period frequency

Peak period frequency relates to how often peak periods or events occur. For CPP rates,
participation levels may decline if too many critical peak events are allowed. While TOU

rates have peak periods that occur regularly, usually on a daily basis (excluding

g8 -8 01 OOAOh 38 3 sSmartRiiciOgbtionsAihalEvaluatideos 3 AEA RA IAAThGTO
Municipal

Utility District (September 2014).

94 Sacramento Municipal Utility Distri(MUD

9 Typical daily load curve, as communicated to the Consultant Beptember 2020

153



weekends), CPP rates usually limit the number of peak events agZ2 days per years
That said, utilities have struggled to accurately predict critical peak events for targeting
system peak?” So while too many critical peaks may negatively impact participation
levels, too few peaks may also miss the actual system peaks. If too low, increasing the
annual number of critical peak events could be considered. The right balance, not too
many or too few CPP events, is a matter of trial and error. ERAV and EVN have to work
together to reach a suitable balance.

13.1.5.5 Number of pricing periods

Number of pricing periods is the number periods within 24 hours in each season (if they
are seasonal) with distinct price levels, to reflect variation in system costs. CPP is overlaid
on top of TOU rates. Most utilities have between 2 to 4 TOU daily periods, and 2 to 4
seasons. In order for consumers not too become fatigued or confused with to@ny time
periods and then not participate in the CPP events, enabling technology needs to be
available.

13.1.6 Recommendations

13.1.6.1 Indications for the determination of key parameters
The table below provides some indication as regards the determination of the key
parAl AOAOOh AAOAA 11 ET OAOT AGEITT AT A@bAOEAT AA

Indications for the determination of key parameters for CPP

Key parameter 6 EAOT ATl 8 0 A@bAO Indication from international

experience

Peak to offpeak TheAOOOAT O 0/ 00  Observed POPP ratios range from 4:1 to

price (POPP) ratio TOU is 1.8 for manufacturing 20:1. Higher POPP leadbtbigger peak
sector and 1.7 for businesse8 reduction but lower participation.

In the 2015 DR pilot, the POPP E The range from 5:1 to 10:1 could
(considering the compensation be a reasonable starting point for
paid per kWh of curtailed load) Vietnam.

was about 8.

Peak duration The duration of DR events under Customer surveys indicate a preference for
the CLP and EDRP programs is z duration not exceeding 45 hours.This is
hours in line with observed system peak duration

in Vietnam.
E Duration of 2 to 4 hours could be a
reasonable starting point for
Vietnam.

Peak period In 2019, EVN has implemented  CPP rates usuallyimit the number of peak

frequency 10 DR events events at 522 days per year.

E 10 to 20 events a yeacould be a
reasonable starting point for
Vietnam.

Number of pricing TOU tariffs have 3 different Most utilities have between 2 to 4 TOU

periods periods, and no seasonality. daily periods, and 2 to 4 seasons

E Seasonal tariffs are probably not
relevant in Vietnam.

9% Rocky Mountain Institute, A Review of Alternative Rate Desigiday 2016

97 For example, from 20092011, 42% ofeventsA Al 1 AA AU 0' Qw6 O 31 AOOSAUO POI CO
system peak days.

98 Ratio between
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E Regional variations to tariff or to
peak periods could be envisaged.

13.1.6.2 Understanding customers preferences

It is important to form an accurate understanding of the relationship between the peak

to off-peak price (POPP) ratio and the corresponding demand reduction, and possibly

adjust the POPP ratio to improve responsiveness and levels of reduction. An initi&s

would be tosurvey would-be participants to reveal their preferences, and base the initial

design of the CPP on the results of the survey. Later on, when the CPP is implemented, the

EAU PAOAI AOGAOO 1T £ OEA DPOI COAI AdtdomednttermsAE OO OA
of participation and actual demand reduction.

We also recommend that the program be designed in such a way that C&l customers

billed under CPP can actually save on their bills if they manage their peak load properly.

Thus, CPP will providea financial incentive for C&l customers to invest in load
management solutions. To make the program attractive, participating customers could

receive a rebate on their offpeak hours consumption for instance. This will require a

good understandingofcust | AOOGS6 11T AA AOOOAO AT A AAEI EOU O
7A 117 OA OEAO %2!6 EAO EAA Oii A Agbli OOOA OI 3
be a useful resource for ERAV in this process. Also, we note that a study is currently under

way with the support of the ADB to determine the potential for DR among various
AAOACI OEAO T &£ AOOOI 1 AOO8 4EEO OOOAU xEIT bDOI
behavior.

13.1.6.3 Eligibility and enrolment

Eligibility defines which customers can participate in the program. Basl on experience,

the recommendation is to start with larger industrial/manufacturing customers and

expand progressively to medium and small C&l customertn Vietham, CPP should first

target the Designated Energy UserDEUZ also refered to as Key Energysers or KEU).

To enroll eligible customers in the CPP program, three options can be considered:
- Opt-in: eligible customers decide to opiin if they want;

- Opt-out: TOU+CPP becomes the default option for all customers in one given
category, but with optionto revert back to traditional TOU;

- Mandatory for all customers in one given category.

If CPP is not mandatory, customers may be hesitant at first to go for CPP. The following
approach could be testefP: after one year of CPP billing, the utility wilsimulate what
OOOAAEOQOEIT T AT 6 AEITEIC xI OIlA EAOA AAAT &£ O C
AEI T ETC8 )& OOOAAEOEITAI 6 AEITEIT C x1 Ol A EAOA
13.1.6.4 Progressive approach to implementation

We recommend a progressive ggroach to implementation so that customers have time

to adapt to the CPP, and PCs/ERAV have time to adjust rate design according to uptake

by customers and impact on peak load.

99 |Inspired from the peak-time tariff program in California.
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It is important to note that even within one given category, not all customerbave the

same ability to manage their load, nor the same sensitivity to price signals. Thus, two or

three different CPP options, with varying levels of peak tariff, should be offered to eligible
customers. After one or two years, based on information gathed through the

monitoring process, it can be decided to remove some of the options if the uptake and/or

impact is low.

/ITA 1AOO EI bT OOAT O PIET O OACAOAO AOOOIT I AOOS
customers is to increase the peak tariff progressely and inform customers that prices

xEl1 Al 1T OET OA ET AOAAOEI ¢c8 #000iI i AOO OAAAEOD/
OOAAEOQEI T Al OPOEAA OECI Al 68 4EEO xAUh AQOOOI I
to modify their habits during peak time, am start making the required investments in

load management systems. This progressive approach may be more successful than a
sudden increase in peak tariff.

Recommendations: Design of the peak -time tariff program

Conduct studies/surveys to understand customers preferences Short term

)y O EO Ei b1 OOAT O O1 AT AEiI O OEA ET EOEAI AAOECI
curves and consumption patterns and of their ability to adapt their consumption in response to price
signals.

$AOAOI ET A OEA POI COAI 80 EAU DAOZ Shortterm

The CPP design comprises of the following key parameters: Peak to-péak price (POPP) ratio, Peak
duration, Peak period frequency, Number of pricing periods, Eligibility and enrolment. We have
provided indications based on international experience to help with the determination of these
parameters

Adopt a progressive approach to implementation Short term

We recommend a progressive approach to implementation so that customers have time to adépthe

CPP, and PCs/ERAV have time to adjust rate design according to uptake by customers and impact o
peak load.A pilot phase is recommended (see Chapter 17 below)
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14 Necessary changes to the framework

Chapter 4 proposes an initial, higHevel identification of the changes to will have to be
introduced in the regulatory framework before implementing the recommendations
proposed in Chapters 2 and 3, namely:

- Commercial CLP and EDRP;
- DR as an andlary service;
- Competitively traded DR;

- Peak time tariff

Framework for commercial CLP and EDRP

Within the existing framework, PCs are not entitled to recover the costs of CLP and EDRP
in the tariff. This, in turn, directly impacts their ability to offer adequate financial
incentives to customers participating in CLP and EDRP.

Indeed, DR costs are not direct expenses related to the generation, transmission and
distribution of electricity. Therefore, they are not explicitly eligible for cost recovery
through tariff. This point has been the object of exchanges between ERAV/MOIT and MOF
for several years. The most recent correspondence on this issue is formed of MOIT letter
dated December 31, 31 (Letter 10192 /BCATKNL) and MOF response dated March 27,
2020 (Letter 3609/BTC-TCDN). In their answer, MOF recommend that MOIT takes its
case to the Commission for the Management of State Capital and Enterprises (CMSC) to
study and clarify the definition of what constitutes a direct expense.

A discussion on the regulatio of State enterprises in Vietham is unfortunately outside of
the scope of the present study. We have identified however, two other avenues that could
contribute to resolving the issue:

1. Compensating DR through a preferential tariff rather than with direct
incentives. Instead of being paid for curtailed load during a DR event,
customers who reduce their consumption would be offered a more attractive
tariff outside of DR events. Thus, DR would translate into a reduction of
revenue for PCs rather than an expatiture. This could be a solution to bypass
the major issue noted above. Such a scheme, though somehow similar to a Peak
Time Rebaté®, is not yet proven in other jurisdictions to our knowledge. We
are therefore not in a position to recommend it, but it cold be studied further
if found relevant by the stakeholders.

2. Treating DR as an ancillary service , as proposed in Sectios12.1.6t0 12.1.7.
Ancillary services are paid by NLDC and the corresponding costs are recovered
through the tariff. This is already tested in other jurisdictions (Singapore,
Australia). We propose in the next section a higlevel identification of the
changes that would be required in terms of regulatory framework.

w57 AAO #A1 EAEI Ol EA8O 0AAE 4Ei A 2AAAOGAR AOOOT i AODO xEI
earn rebates on their bill. See for instanc® ' 0%d O x AAOE OA

158


https://www.portlandgeneral.com/residential/energy-savings/peak-time-rebates

Framework for DR as an ancillary service

The fad that DR can contribute to the provision of ancillary services is already identified

in MOIT Decision 175/QBBCTApproving the implementation plan and roadmap for the

DR Programg, O) | b1 AT AT O OEA $2 001 COAIi AO A 6EO0ODO/
anci | AOU OAOOEAAO &£ O OEA BPI xAO OUOOAI AT A 1A
Ancillary services are chiefly regulated by MOIT Circular 21/2015/T¥BCTOn regulating

the pricing method for electric power system's ancillary services and the procedure for
scrutinizingacontrad® &£ O POT OEOEI T 1T £ Al AAOOBAIoWI x AO ¢
for DR to be treated as an ancillary service, the following changes would have to be made:

- Include DR in the list of ancillary services;
- Include PCs and aggregators in the definiton® OO0 OT OEAAO 1T £ AT AEI1 |
- Define the method for pricing

It might also be needed to slightly amend the tariff calculation formula in PM Decision
24/2017/QD -TTg Mechanism for adjustment of average retail electricity pricelhe

AOOOAT &6 OAOOOEAOEOA x1 OAET ¢ ObPIi xAO bl AT 60
replaAAA AU OBPAUI AT OO O1F DOI OEAAOO T £ AT AET 1T AOU
Should the stakeholders decide to pursue this option, the feasibility should be further

examined, both from a regulatory and operational perspective.

Framework for competitively traded DR

Competitively traded DR, as outlined in Secti@i2.1.11to 12.1.13 wouldrequire several
important changes to the framework.

For DR to be traded on the wholesale energy market, market rules would first have to be
amended to allow demandOEAA DI AUAOO O1 OAI1 O1T ACAxAOOOS
current cap on peak price, selling DR on the energy market would not be attractive. Thus,

the cap should be increased, or lifted altogether.

For DR to be competitively procured as an ancillary service or on a capacity market,
such a market would first need to be developed. Todathe compensation paid by the
system operator for some ancillary services is tied to the spot price on the VWEM, but
there is no actual pricebased competition for ancillary services. And, as far as we are
aware, there is no plan to establish a capacity mieet in Vietham.

Framework for peak time tariff

The possibility of introducing peak time tariff is already mentioned in PM Decision

28/2014/QD -TTgRegulations on structure of electricity retail tarify, O4 EA - ET EOOOU
)T AOOOOU AT A 40M8KA EOBAITIOEMAQq RAGREAU BOI T £ Al
application for customers participating in the program of electricity demand

i AT ACAIiI A1 0o 8
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15 Cross-cutting Recommendations

Chapter 5 covers crossutting subjects that will have to be addressed independently of the
details of the programs that are eventually implemented. The following recommendations
would apply for all demand response options, be it incentivdased, bilateral pricebased or
market-based.

Technological Readiness

Demand response rests on technology; it is a crucial element to enable DR. A demand response
enabling technology consists of the mix of load cordl and communications hardware and
software that makes loads flexible. There are several components that need to come together,

xEOE OPAAEZEA OAAETT 11T CEAAI AAOGEAAOh ET OOO0O0I /
and on the utility and the systemoperator sides. The figure below represents a schematic of
OEA ET OAOAAOQOEI T O AAOxAAT OEA $2 OAAETTITCU O

OEA AOOOI T AO j OAOEI AET ¢ OUOOAI O O1 AAO AT1 OOI1 1

Figure: Technologicalnteractions between the Utility, the Customer and the System Oper%t@ér.
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Source: Berkeley Lab (20162

15.1.1 Current state of play in Vietham

In Vietnam, the system operator NLDC is part of the vertically integrated utility EVN. The
AT O1 O0UB O OUumddréadyldevAldpddhdOolleesbut a specialized software to
communicate with the five distributors: the Demand Response Software Management (DRMS).
All large customers are equipped with electronic meters that share consumption data with EVN

101 The dotted area represents the behaviors considered in BRATH.
10z Berkeley Lab,2016 California DemandResponse Potential StugdiApril 2016)
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at 15-minutes intervals. Smart meters are currently being rolled out for the entire country. By
2021, it is planned that all customers will have a smart meter.

Screenshot from the Demand Response Software Management (DRMS)

@ DRMS W @ =) [v)
4 SUKIEN TRUT TIEP BAD cho QUAN LY HE THANG

cauvw  [5] CHITIET SU KIEN DRO0000065
DON V| MA SU KIEN TRANG THAI Loal NGAY THOI GIAN CONG SUAT KW TRANG THAI PHE DUYET SKPHE DUYET KH PHE DUYET T PHE DUYET
EVN DRO000006S D4 kit thic T nguyén 10/04/2019 1400-15:30 3000 EVN da phé duyét KH L] (]

) THONG TIN SUKIEN KHACH HANG THAMGLA (23 TIEN KHUYEN KHiCH @ LICH SITPHE DUYET

14:00 BINH THUDNG 14:30 BINH THUONG 15:00 BINH THUDNG
t THANH TIEN
TEN KHACH HANG
PTCO PTTHUT PTTIET SAN PTCO PTTHUT PTTIET SAN PTCO PTTHUT PTTIET sAN VHD
st TE GliM LUTNG sa TE GIAM LUgNG st TE GliM LUGNG

TCT Bign lyc Mign Trung

1 PPOI0D PCEMEC02 HE THONG DEMO DRMS 28,72 26,96 176 088 2853 2464 389 195 31,06 246 646 323 17.365.74

2 PCO5CC PCO5CC0336621 Cang ty TNHH Mét Thanh Vién A Bang 120,89 12N 113,18 17.365,74
Villas

3 PCOSGG  PCOSGGO702549  Pham Phu Qudc 39,06 64,12 -25,06 1253 a4 62,96 18,85 9,43 423 631 -208 104 0

4 PCOBHH  PCOSHHOB00290  Congty TNHH Gach Tuynel Minh Ngoc 100,1 104,36 -426 213 76,32 87,19 -10,87 544 52,39 53,76 -137 -0,69 0
Thanh

T i | a7
o ki o
- GIA BIEN HIEN HANH VND/KWH HE 56 KHUYEN KHICH
1 Gids binh thuong [ETETENERT 1434 2
i TINH TIEN KHUYEN KHICH UERSITET R < GU1 YEU CAU PHE DUYET

Source: EVN presentation, 2019

It canthus be said that the technology in place in Vietham is adequate for the DR programs

that are being implemented now. Looking forward however, technology will have to evolve as

DR programs become more sophisticated and target a larger, more diversified coster base.

4EEO EOOOA EO Al OAAAU EAAT OEZEAA ET 6EAOT Al & ¢
Program. In the section below, we highlight the most important aspects of technological

readiness based on international experience.

15.1.2 Lessons from internatio nal experience

The figure below illustrates the various technologies that are necessary to enable DR. We have
kept the residential end uses as Vietnam may soon decide to pilot such initiatives as well.

Figure: Summary of DR Uses by Customer Segment andr€gponding Enabling Technology
in Californialo3

103 Berkeley Lah 2025 California Demand Response Potential Stugitarch 2017)
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Sector End Use Enabling Technology Summary
Battery-electri d plug-i o i
a gry © e_c ficand plug-in Level 1 and Level 2 charging interruption
All hybrid vehicles
Behind-the-meter batteries Automated DR (Auto-DR)
) L Direct load control (DLC) and Smart communicating

Air conditioning

Residential thermostats (Smart T-Stats)
Pool pumps DLC
HVAC Depending on site size, energy management system

Auto-DR, DLC, and/or Smart T-Stats

Commercial L A range of luminaire-level, zonal and standard control

Lighting )
options
Refrigerated warehouses Auto-DR
Processes and large Automated and manual load shedding and process
facilities interruption
Agricultural pumping Manual, DLC, and Auto-DR
Industrial

Data centers Manual DR
Wastgwatertreatment and Automated and manual DR
pumping

Source: Berkeley Lab (2017)

15.1.2.1 Technologies to advance demand response strategy development for large customers
Technology can help large customers become active DR players. In California, in the
commercial sector, a few years ago, the Californlaased Demand Response Research Center
(DRRC) developed the Demand Response Quick Assessment Tool (DRQAT) to advance demand
response strategy development for large commercial buildings. This tool is builncsimulation
software. It incorporates prototypical buildings and equipment and allows users to specify a
relatively small number of important parameters, such as building materials and size,
equipment, and utility rates, to conduct a quick assessment oéthand response strategies that
utilize building thermal mass.

15122 Shift from fimanual 06 to fAautomatedd DR

7A O1 AROOOAT A OEAO OiT AAUh AOOOT I AOO ET 6EAOT A
their load themselves throughseveral notifications and decisionsteps. As DR becomes more
mainstream, alarger topic relates to the development of more automation for demand
responseand the technology upgrades and shifts that this may result i\ number of leading
jurisdictions are currently analyzing the potential &1 O A [T OA AOOT I AGAA O
$268 ! 001 $2 OAIEAO 11 OEA AOAEI AAEIEOU 1 £ E
things (I0OT) to offer DR solutions. Automation will help simplify communication during the

event, which should lead to fastereaction times and more reliable participation.This is of
DAOOEAOI AO OAI AGAT AR &£ O OEA DPOI BT OAA U$SEOAAC

104 Decision 175/QD-BCT dated Jan 28, 2019
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Source: OpenADR Alliance

15.1.2.3 Technologies for the residential mass -market

In the longer term, when Vietnan starts developing DR for the residential market,
technological readiness will also be a crucial issue. In Canada and the US in the residential
massmarket for DR, air conditioning direct load control programs were initially based on
simple switches. Thes were replaced gradually with programmable thermostat or other 2
way communication platforms (gateway technologies). Similarly, advanced metering and AMR
technologies (automated meter reading) can be used both to control equipment and to
incorporate innovative pricing options. In addition, this technology can be used to provide
synergies where thermostats are adjusted during periods in which prices are high, thereby
providing customers with additional benefits.

As the residential massmarket is not inthe scope of the present study, this point is mentioned
for the record only and has not been included in our recommendations below.
15.1.3 Recommendations

The following table present a set of recommendations for Vietham as regards technological
readiness.

Recommendations: Technological Readiness
Continuous monitoring and periodic assessment of the technology Short and medium term

DR resources portfolios will need periodic assessment and transition plans to address changes in technolo
in particular in the context of the switch from manual DR to automated DR that we are currently observing ar
that may arrive very fast to Vietham potentially bypassing some of the manual DR technological requiremen
Vietnam should closely monitor the technolgical requirements associated with automated DR so as not t
waste monies investing in programmed obsolescence.

Eligibility of DR -enabling technologies for cost recovery Medium and long term

The regulator has an important role to play as regards cost rewery. The regulator may have to weigh in as
regards expenses associated with technological advances and software development, as the technolog
advances are fast moving.

Preparation of the switch from manual / local DR to automated / Medium and long term
remotely controll ed DR (Direct Load Control program)
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As DR becomes more mainstream, a larger topic relates to the development of more automation for deme
response and the technology upgrades and shifts that this may result in. Automation whlelp simplify
communication during DR events, which should lead to faster reaction times and more reliable participation

Capacity building

15.1.4 Current state of play in Vietham

We understand that players in charge of implementing DR, first of which EVN and  Gave
already developed their capacity to implement DR. We however gather from interviews with
stakeholders that the existing capacity may not be sufficient as DR programs expand in the
near future. We also understand that there have not been specificitiatives to build the
capacity of customers enrolled in DR programs, to help them build their capacity to react to DR
events.

15.1.5 Recommendations

Recommendations: Capacity building

Ensure EVN and PCs have the necessary human resources to Short term
implement DR

Expanded staffing in the area of demand response should be planned and mapped in accordance wit
the sophistication and wide spread use of demand response.

Ensure EVN and PCs can help C&I customers become active DR Short term
players
It is important that power utilities can support participating customers in understanding how they can
participate in DR without hampering their operations. So, EVN and PC staff should be in sufficient
number and trained to help C&I consumers with appropriate loagnanagement plans to achieve
government mandated DR targets.
Empower energy managers for commercial and industrial facilities Short term
with demand response training
As soon as feasible, we recommend adding one or more modules specifically on demand response t
formalize demand response training as part of Circula9/2011/TT -BCTO0 OI OEAET C Al ¢
i £/ AAOOEEEAAOAO 1T £ AT AOCU Beldw isla@dsctrigtibntf theicukrend T A C
content for this certificate and 3 reconrmended modules:

Figure: Energy Manager Training Content

Module Description Days

No

Existing modules
1. Legal Responsibilities of KEUES 1stday
2. Energy Management and Energy Management System | 1stday
3. Energy Efficiency Project Management 2nd day
4. Energy Flow and Energy Loss 3d day
5. Energy Efficiency and Conservation in Lighting system | 3d day
6. Energy Efficiency and Conservation in Electrical Utilities | 3'd day
7. Pump, fan and compressed air systems 4rd day
8. Air conditioning andindustrial refrigeration systems 4rd day
9. Industrial Steam Systems 5th day
10. The Certification Exam 5th day

Recommended supplemental modules for DR
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11. Introduction to Demand Response Recommended, one
day training

12. Integrating Available Demand Response Solutions Recommended, one
into your Operations day training

As new DR options and programs are introduced in the medium and long term (eg. DR trading in the
Viethamese Wholesale Market), the training should be agged to reflect these evolutions.

Long-term Planning for DR: Continuous Feedback, Monitoring, and Integrating DR in Resource Planning

15.1.6 Current state of play in Vietham
The targets for peak reduction through DR are fixed by MOIT Decision P& 90 MW by2

020,
onm -7 AU ¢mqgu AT A onm -7 AU cngUSA#EpAO
OAPT OOET C 1T £ OAOGOI OO0 1T &£ EI I Al AT OAOQEIT 1
by which DR programs are monitored.

>\
O

|
£ 11/

We note that the reporting mechanisns are mostly geared towards measuring actual load
reduction and comparing with the target. From our understanding, the reporting mechanisms

Al 1106 ETAI OAA TTTEOIOETC AOOOT i AOOGE BDOAEAO.
probably an aspect that cold be developed in the coming years.

More generally, as DR is further developed, it will become an integral component of the power
system and as such, will have to be integrated in lortgrm planning.
15.1.7 Lessons learned from international experience

In order to make the most of DR in the long term, a comprehensive planning framework would
include the following elements:

105 MOIT Decision 175/QDBCT Approving the implementation plan and roadmap for the DR Program. January
28, 2019
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DR Comprehensive Framework and Lifecycle

Include DR (and its value) in letegm
integrated resource planning

Costbenefit screening and cogfffectiveness
calculations

measurement and verification to review
whether DR is producing the expected benefits

analysis of specific DR events

Step 1: Integrated Resource Planning

In the context of the development of the Integrated Resources Plan (IRP), the value of the
various DR options is assessed over the horizon of the integrated resource plan, highlighting
the value over the short, medium and long term (i.e.-8 years; 510 years; and 1020 years or
however long is the planning horizon). Although certain options may not be feasible in the
short run, they should be included in the IRP horizon.

In addition to the value of DR and its impact in displacing peaking generation, thetégrated
resource plan should include how DR will explicitly alleviate transmission constraints, but also
distribution constraints, as well as help mitigate the variability of renewable generation.

Step 2: Costbenefit Evaluation and Cost -effectiveness Calculations

Since DR is valued largely on the basis of avoided costs in comparison to supply side resources,
an exante costbenefit analysis ensures that all design and implementation elements are
appropriately considered. Also, a coseffectiveness analsis should provide metrics to
guantify instances where DR resources are applied when more economical than supply side
resources.

Of note, specific recommendations regarding CBA will be provided in our Final Report.
Step 3: Impact Evaluation, and Measurem ent and Verification

Evaluation, and Measurement and Verification (EM&V) is necessary to review whether DR is
producing the intended benefits. Integrated resource planning and CBA /cosffectiveness are
prospective assessments and forecast the value oRDunder selected planning assumptions.
Decision 54 provides the methodology for baseline calculation, however not the measurement
and verification protocol. Ex post analysis using M&V protocol& will help assess the overall

106 M&V methods were discussed in the Task 2.1 Report. The dmatching method was the simplest approach.
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value of DR solutions did bring but also help refine and recommend changes to the DR
solutions portfolio.

Step 4: Analysis of specific DR events

DR events will in and of themselves be the best guide to tailor DR solutions over time. If it has
not been done yet, we suggest that ERAV ndate EVN to collect event related information and
analyze this material. There are many variables, such as participation levels, types of industries
and businesses who participate, level of reduction, level of peak to off peak ratios, elasticities,
etc. that need to be collected to improve the DR solutions offered, and introduce new ones.
With respect to participation levels (and elasticities), revealing consumer preferences can be
difficult, we would therefore recommend that ERAV or EVN create focus grosin the various
regions with large commercial and industrial customers to collect feedback on their
preferences and experiences with current DR options so as to map future actions, and adjust
important variables such as the peak to noipeak price ratios.

15.1.8 Recommendation

Recommendation: Long term planning
Set up a comprehensive framework for planning and monitoring of DR Medium term

As DR grows, the current planning and monitoring processes should be expanded into a comprehensive
framework, covering Integrated Resource Planning; Codtenefit Evaluation and Coseffectiveness
Calculations; Evaluation, and Measurement and Verification (EM&V); and Analysis of specific DR events.
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16 Cost Benefit Analysis Methodology

16.1 Cost benefit analysis instrument

The objective of this chapter is to develop a framework for assessing the costs and benefits of
a demand response programs that can be used by ERAV, MOIT and ositekeholders. It

should be noted that there is not a single framework for this purpose, and most of the

existing costeffectiveness or costbenefit analysis tools for demand response measures were
adapted from those designed to evaluate energy efficiencyd demand-side management
programs. These screening tools have not been significantly modified or expanded to handle
details specific to demand response programs, however. Further, the valuation of the benefits
associated with demand response programs cape challenging, depending on the program
offerings.

Because there are numerous demand response program types designed to serve different
purposes, this discussion focuses specifically on the types of demand response programs that
are administered and funded by electric utilities!o? While it is understood that ERAV is
interested in the wholesale market model, it is also understood that the development of this
market may take some time, and will require changes in regulations before thesonditions

can exist. Therefore, the discussion below offers only the framework for evaluating the cest
effectiveness of utility (or seltfunded) demand response programs. It does not cover those
demand response programs that are offered by, or in orgared wholesale electricity

markets, as the same framework may not apply.

The survey that was conducted on international DR programs also served as the input for this
chapter. Several jurisdictions were reviewed with respect to the costffectiveness

frameworks being applied for their DR programs. The California DR protocols appear to be

the most complete and adaptable framework developed. Therefore, it is recommended that

ERAV consider using the California framework as the foundation for its own DR cest

effectiveness analysis frameworko8 Specifically, the California Public Utility Commission

(CPUC) investigated the appropriate frameworks for screening the casffectiveness of

#Al EZEI Ol EA6O AAI AT A OAODPI 1T OA POI COAi ® OET AA
method for estimating the costeffectiveness of most demand response activitieg? A

1T O0i AAO T &£ 1T OEAO EOOEOAEAOQEI T O EAOA AAOAI T PAA
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The Calfornia cost-effectiveness analysis framework can be applied to priebased and

incentive-based program options listed in the table below. Simply stated, the framework
provides utilities and regulators with a consistent methodology to quantify the program

10705 OE | EiéeH ik thid cortedt refes to the electricity provider, which can include public power agencies,

municipal utilities, and cooperatives.

108 Note that the smart grid costeffectiveness frameworks used by US DOE rely upon the California SPM

framework, indicating that ERAV can continu¢o use the adapted framework in the future.

w# Al EALAI OT EA 00ATI EA 50EI EOEA O-waAHAIADE®RAIN 1AM 00 % A1, A0 | 4 6B
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benefits and costs in order to compare them. By applying a consistent casffectiveness
framework across the different types of programs (incentive or pricebased), it will allow for
a more balanced comparison. Further, the framework for the below programptions should
be of interest to utilities and regulators like ERAV, because they have the responsibility to
ensure that the benefits of such programs outweigh the costs.

Table4: DR Program options for cost benefit analysis

Price based DR program Incentive based DR program
options 110 options

Time of Use Rates Direct Load Control

Real Time Pricing Demand Bidding/Buyback
Critical Peak Pricing Interruptible/Curtailable Load

Peak Time Rebates

16.1.1 Quantification of Costs for Price-Based and Incentive-Based Programs

There are many different types of costs that must be accounted for when evaluating DR
program costeffectiveness, each of the costs is discussed in more detail in the sections below
(not all programs will incur every cost listed). Note: examples of incentes and availability
payment levels are availablen Part Il.

1 Program Administration: These include the operations and maintenance costs,
program costs, information technology expenses, DR system operation and
communication costs, marketing and outreachasts, as well as any evaluation,
measurement, verification (EM&V) costs associated with the prograai!

1 Program Administration Capital Costs: These include the costs incurred for equipment
with relatively long lives, such as information technology equipmety communications
technologies, and demand control technologies. Program administration capital costs
include the costs for equipment installed to support the program administrator but
not participating customers.

1 Financial Incentive to Participant: If the program provides participating customers
with a direct financial incentive to modify their electricity consumption, the incentive
iS a program cost.

1 Administrator and Participant Contribution: These can include technologies or
equipment provided to cusbmers for reporting usage information, tweway

110 There are costs associated with implementation for pricdbased DR options that involve a change irates,
including administrative, data collection and assessment costs.

111 The CPUC only allowthe incremental costs otthe program in the costeffectiveness tests. For example, only
the costs such as upgrading the billing system to handle the DR billingpiermitted, rather than the whole cost of
the billing system, which may serve other programs.
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communications, enable the utility to control load from offsite, or perform some other
function. These costs may also include any other equipmentlated costs associated
with demand response enabling technalgies installed by the participant.

1 Participant Transaction Costs: These includiée opportunity costs associatedvith
equipment installation, user education, program application, energy audits,
developing and managing a load shed plan, and other opportiiy costs to the
participant.

1 Value of Lost Service: This category includes any losses in productivity that occur
because of demand reductions, such as reduced production during a demand response
event due to equipment shutdownt12

1 Increased Energy Consumption: These include costs incurred by the utility in
providing additional electricity to customers as the result of a demand response
program. For example, a demand response program that shifts load from peak to-off
peak hours mayresult in a net increase in the total consumption of energy.

1 Environmental Compliance Costs: Implementation of some DR programs may increase
the costs required to comply with current and future environmental regulations. For
example, a load curtailment pogram might require a customer to operate a fossil
fired backup generator that produces pollutants such as SO2, NOX, and greenhouse
gases such as CO2, and other emissions. The cost of complying with the environmental
regulation for these emissions shoulde accounted for.

16.1.2 Quantification of Benefits for Price -Based and Incentive-Based Program

There are also many different types of benefits that must be accounted for when evaluating
DR program costeffectiveness, each of the benefits is discussed in moretdiein the sections
below (not all programs will result in all of the benefits listed):

1 Avoided Capacity: This is one of the primary and significant benefits for implementing
demand response programs, the deferment or postponement of the need for new
gereration capacity, or otherwise reduce the cost of peaking generation capacity.
Generally, avoided capacity costs for demand response programs can be very difficult
to determine with a great degree of certainty, as the capacity avoided depends upon
the spedfic characteristics of the demand response resourcéss?

1 Avoided Energy: DR programs result in load curtailments in which customers forgo
consumption for short time periods, avoiding energy costs. D&an also reduce energy

112 If the production is shifted to another time period the value of lost service should be based only on net
productivity losses plus any costsassociated with shifting work from one time period to another.

113 Avoided capacity costs can best be estimated through the preparation of two logrm, optimized electricity
scenarios, one without demand response programs and one with, and then compare tiference in present
value revenue requirements between the two scenarios.
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costs by shifting demand from highkpriced hours to lower-priced hours. Avoided

energy costs should be based on hourly energy generation or purchase costs, because
energy costs and prices can vary significantly throughout the day and throughout the
year.

1 Avoided Transmission and Distribution Investments: DR programs can defer or
reduce utility T&D capacity investments in local areas that are particularly stressed or
in regions that are experiencing significant load growth. T&D capacity value should be
conddered separately from avoided capacity and energy costs. This helps to reflect
the potential for demand response to target specific T&EL4

1 Avoided Ancillary Service: DR programs may be able to provide the operating reserves
necessary for the system to repond quickly to transmission or generator failures, to
assist in responding to shortterm and mid-term fluctuations in generation, and to
ensure grid reliability.

1 Avoided Environmental Compliance Costs: Some DR programs may be able to reduce
the costs required to comply with current and future environmental regulations from
reduced energy consumption, lowering the cost of complying with such regulations.

1 Other Benefits: there may be other benefits that are not as well defined, analyzed,
guantified, or accepted as the above. ERAV may want to consider these additional
benefits in assessing the costffectiveness of demand response programs.

16.1.3 CostBenefit Analysis Framework

The CPUC has identifietive different cost-effectiveness testdhat can be used t@analyze
demand-side costs and benefits from different perspectives. These are briefly described
below:

1 Total Resource Cost (TRC): This test includes the costs and benefits experienced by all
utility customers, including both program participants and non-participants.

1 Participant Cost: This test includes the costs and benefits experienced by the customer
who participates in the demandside program.

1 Ratepayer Impact Measure (RIM): The results of this test provide an indication of the
impact of the program on those customers that do not participate in the programs,
AAAAOOA EZE OET OA AOOOT I AOOS OAOAO ET AOAAOG!

1 Program Administrator Cost (PAC): This test includes the energy costs and benefits
that are expeiienced by the demaneside program administrator.

114 |n California, the avoided T&D costs cabe further modified by a Distribution Factor that accounts for
various factors that could limit avoided T&D costs.
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1 Societal Cost: This test includes the costs and benefits experienced by all members of
society. The costs and benefits are the same as for the TRC test, except that they also
include externalities, such as costs associated with environmental impacts and
reduced costs for government services.

While all of the above coseffectiveness tests should be considered in the evaluation of

utility -funded (or seltfunded programs) in order to oltain the most complete picture of the
impacts on different parties, most programs rely upon one or two tests as the primary
standard for analyses of program cost effectiveness. This is due to the challenges of working
with multiple tests that provide different results, from different perspectives.

Of the above tests, the TRC framework is the most comprehensive standard for evaluating the
cost- effectiveness of demanekide resources used by most utilities and regulators of DR
programs. It includes all of he impacts to the program administrator and its customers,

taking into consideration cost and benefit factors that are important for the planning energy
efficiency programs such as other fuel savings, for example. For these reasons, the TRC
framework is the most suitable for application to the situation in Viet Nam and is

summarized in the below tables.15

Table5: Benefits and Costs Used in the TRC Framework

Benefits and Costs Included in the TRC Framework (Quantified and Monetized )

Benefits Costs

1 Avoided Capacity 1 Program Administration.

1 Avoided Energy and additional 1 Program Administration Capital
resource savings (gas, water, etc.) Costs

1 Avoided Transmission and 1 Financial Incentives to Participants
Distribution Investments. 1 Administrator and Participant

1 Avoided Environmental Compliance Contributions
Costs 1 Participant Transaction Costs

1 Monetary value of environment and
other non-energy benefits

9 Other benefits, including Tax or
other regulatory compensation

The TRCOAIT AxT OEG O ifsMeRildilityCnAdJtAan BeQused to evaluate energy
efficiency, demand response, and fuel substitution programs. Due to its scope, the TRC
framework includes total costs (participant and progran) and can therefore capture the toal

115 The results of anyof the above costeffectiveness tests can be expressed as a ratio of total benefits to total

AT 0008 '1 DPOI COAI EO OA E-Bost@iio is@RaeDtBan ond A thd AeOBnefiisEre O E A
greater than zero). It is also recommendedhiat both the benefitcost ratio and the net benefits be reported

when assessing demangide resource costeffectiveness. The net benefits can be expressed as the sum of all
benefits minus the sum of all costs.
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resource acquisition benefits. In addition, because the TRC includes participant costs, it
provides an assessment of the DR program from a broad perspective.

The TRC limitations include the fact that it does not address revenue loss to the utility and
other issues associated with just the power supplier because it includes participant costs.
Different jurisdictions have made modifications to the TRC framework, and ERAV can choose
to do so as it develops more familiarity with its specific programs.

Gererally, when using the TRC framework, the program costs and benefits, which occur over
the duration of the program or of the measure life, are discounted and compared on the basis
of the present values. The results are expressed as:
1 The present value ohet program benefits : which is the total present value of
program benefits minus the total present value of program costs; or as
1 Aratio of total present values of benefits and costs : which is the total present value
of program benefits divided by the totd present value of program costs (sometimes
referred to as the TRC resultg see below table).

A net program benefits greater than @ where there is a positive net present value of benefits
after costs, or a benefit to cost ratio greater than 1.9Qwhere the net present value of all
program benefits is greater than the net present value of all pregm costs, means the

i AAOOOATDPOI COAI xEI1l EAOA A Pi OEOEOA EI PAAO 1|
Conversely, a negative net benefit or a TRC ratio of less than 1.0 means that the N
i AAOOOATDPOI COAI xEI 1 1T ACAOEOAI ton aad vBllhdvetheOE A O

effect of increasing the cost of resource acquisition to the utility.

Table6: Cost Benefit Expressions and Formulae
Expression Description General Formula

Program Benefits Net Program Benefit(over . 06 B AAT AzEB®O Bj A
the life of the program) (VND)

Program Benefit Ratio of Total Program

Cost Ratio Benefits to Total Program . 06 B AAT AZBE6OBj &
Costs (over the life of the  (VND)
program)

Note: NPV = Net present valuayhere the series of cash flows over the program period are
discounted and compared on the basis of present value to account for the time value of
money.

Most DR programs options listed above (pricdased or incentivebased) tend to have a TRC
ratio between 1.0 and 2.0, while energy efficiency programs can have a TRC ratio of 2.0 or
more. Exemplary programs have delivered TRC results in the range between 3.0 and 4.0 or
higher.116 |t should be noted that measures and programs that have a TRC ratio less thad 1

us04EA "AOGO 6A1 OA Al O ANitidnalRéview abthe/tosk @ Qtility Enérdy EfAcicy
00i COAi 66h AU -8 -T1ETA8 2ADPT 00 . Oi-&fficentBecpromyg 8 ! | AOEAAT
Washington, DC 20045
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are sometimes adopted because they have value for other reasons or are required to address
equity issues for energy efficiency. Some residential and leimcome programs are examples

of programs that may not pass the TRC but are still implemented. Utiés also aggregate the
TRC ratios of the programs in their portfolio to present an overall ratio of the portfolio rather
than of individual programs. Below is an example provided to regulators in the US State of
lllinois by one of the utilities for the program portfolio in the state showing the range of
benefit-cost ratios:

Table7: CostBenefit Calculation for Utility Program Portfolio Example

Benefits Costs IL Total Resource Cost (TRC) Test
el A":::ﬁ;’;’“” A""id:"!:rah' Other Benefits 0?:::':::";; N““'c':j's"ﬁ“ IE:::'“ CL"::E::} 'c":s’:';"x' IL TRC Benefits IL TRC Costs :‘JE:HZ:: IL TRC Test

(@) (b) (c) (@) (@ ® @ - 0 0= K= 0= (m)=
(b+c+d) (F+1) (k) (i)
Multi-Family Retrofit H 43,020,312 § 8787330 § 5,722,642 Avoided GHGs | § 3897734 § 11,934,204 § 12146437 § 11398744 § 57530284 § 15206479 § 42,242,806 376
Heating & Appliance Incentive ~ $ 78494998 § 17420895 $ 6.063.414 Avoided GHGs § 9.677.971 § 19,152,664 $ 75675781 § 56150534 § 101,979,306 $ 65837505 $ 36141801 155
Single Family Retrofit $ 6174820 § 470,733 §  70593¢ Avoided GHGs | § 2746293 § 3481777 § 4,387,154 $ 3766105 $ 7351490 $ 6512398 $ 839,000 113
Elementary Energy Education ~ § 3876116 § 3760923 § 739,670 Avoided GHGs § 329,330 § 1787683 § 1787423 § 1412064 § 83767089 § 1741394 § 6635315  4.81
Behavioral Energy Savings s 3,180,524 § $  628.34C Avoided GHGs | § 468217 § 2,783,495 § 2958654 $ 2810721 $ 3808873 § 3278938 § 529935 116
Residential New Construction $ 3,644,191 § $ 664,049 Avoided GHGs § 904038 § 1240200 § 2469315 § 1975452 § 4308240 § 2879490 § 1,428,750 1.50
Economic Redevelopment s 1,095,673 § $ 204,431 Avoided GHGs ~ § 344202 § 679576 § 889600 $ 622820 $ 1,300,103 § 967,023 $ 333,081 134
Retro-Commissioning $ 5,550,183 § § 1,066,120 Avoided GHGs § 1,172,107 § 1,040,788 § 1205218 § 1227846 § 6616304 § 2399953 § 4216351 276
Custom Business H 74,920,919 § $ 13,808,042 Avoided GHGs | § 5.740,561 § 11,474,852 § 36335857 § 25751493 § 88728962 § 31492054 § 57,236,908 282
Business New Construction $ 3073182 § $ 561,898 Avoided GHGs  § 313,105 § 607,593 § 1814018$ 936477 $ 3635080 §$ 1,249,583 §  2,385497 291
Small Business Direct Install | $ 23,944,815 §  1,286610 § 3,538,622 Avoided GHGs | § 2,111,920 § 4,206,116 $ 2,739,163 § 2739,163 § 28,770,048 § 4,851,003 § 23918956  5.93
Business Incentive H 56804044 §$ 497368 $ 10,074,591 Avoided GHGs § 4,980,703 § 3,436445 § 9,788,373 § 7,874,250 § 67376003 §$ 12,854,953 § 54,521,050 524
Sum of programs H 303,788,777 § 32,223,850 § 43,777,767 § 32686191 § 61,825393 § 152,196,994 § 116674672 § 379,790,403 §149,360,862 § 230,429,541 254

Portfolio Costs $ 30,340,200 $ 30,340,200 § (30,340,200)
Aggregate Portfolio S 303,788,777 § 32223850 § 43.777.767 § 63,026,391 $ 61825393 § 152,196,994 § 116674672 § 379,790,403 § 179,701,062 § 200,089,341 2.1

Source: Navigant, 2016.
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of each of the cost and benefit categories. The manual is also available with a spreadsheet tool
(available from the CPUC websitenttps://www.cpuc.ca.gov/General.aspx?id=7023) that has
been specifically developed for the utility, and is préoaded with the factors listed below. The
tool is available for use at no cost, however, it will need to be adapted with conditions and
factors that are more reflective of VietNai O OEOOAOQET 1 O AA&AEI OA EO AA
1. Avoided Generation Capacity Cost (for further reference, the CPUC has also
prepared a manual and tool for utilities that ERAV can consult to develop its own
costs)17

e KSPEARSR / 2ai | l-HasedzpreddshéeEmodekfor isgiensafdSid: fcost

effectiveness proceedings at the California Public Utilities Commission (CPUC). Specifically, the model
produces an hourly set of values over ay&@r time horizon that represent costs that the utility would

avoid if demaneside resource produce energy in those hours. Thes®ided costs are the benefits that

are used in determining the cosffectiveness of these resources. It is available at:
ftp://ftp.cpuc.ca.gov/gopher

data/energy division/EnergyEfficiency/CostEffectiveness/2020%20ACC%20Electric%20Model%20v1c.xIsb
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no

Avoided Energy Costs's

3. Avoided Transmission and Distribution Costs (values included in the spreadsheet

AOA OPAAEEAEAAI T U & O #Al EZAI Ol EA8O0 OOEI EO
for T&D as well as any expansion costs)

4. Avoided Environmental Costs for Greenhouse Gases (GHthis will require EVN-
specific GHG emission factors)

5. Line Losses

6 Weighted Average Cost of Capital (WACC)

Figure8q, 3 AOAAT OET O A&OI i #05#80 42# ODPOAAAOEAAOLD

@ Copy of DRReporting Template20110612.xis - Compatibility Mode
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to specify the below quantitative information pertinent to each program to be evaluated. In

the case of California, the utilities are responsible for determinintheir costs, either by the

utility program manager or a third party hired to implement the program. This information is

OOAiI EOOAA OiI OEA #1111 EOOEIT & O OAOEEEAAOQEII
recommended, for ERAV to fully utilize the tol, it will have to develop the required

NOAT OEOAOEOA ET &£ Oi ACEiITh xEEAE AOA OPAAEEZEEA
programs to be evaluated.

The information that will be required for meaningful TRC calculations include cost details
spelAELAEA Ol %2! 660 $2 DHOI COAlI 1T BPOEIT Oh OOAE AO

118 For further reference: hitps://www.ethree.com/tools/acm -avoided-costmodel/
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from the DR program or measure, the costs for ERAV to implement the DR program (for
AoAi bl Ah OEA AAI ET EOOOAOEOA Al 000 1T £ GadA $2 ¢
others programmatic costs such as incentive payments to participants, and any impacts to
%6 . 60 OAOAT OA mOI I OAAOAAA OAIT AOGQ8 %2!6 1T O %E
participating in the DR program to estimate or project the participantosts (for example,

from lost production due to electrical demand reduction, or other economic impacts such as
overtime payments to workers due to shift in production hours, etc.). The following cost

information are needed as input to the tool.

1. Load Impad®dOh ET -7 j OEA AEAT CAO OI OEA AQGEOO
and baselines for the particular region and time period) ) o o
2. D AAOAA AAI 1T EI 60O 1T £ OEA POI COAI | PAOE

programs, which will be used to determine energgavings)

Administrative Costs (total costs over program lifetime, discounted)

Participant Costs (for only those programs which are not using a percentage of

incentives as a proxy measurement)

5. Capital Costs and Amortization Period, both to the utility andotthe participant (for
each investment)

Hw

6. Revenues from participation in CAISO Markets (not yet applicable for Viet Nam)

7. Bill reductions and increases (estimated or actual from EVN programs and baseline
data)

8. Incentives paid (includes bothavailability and energy payments)

0. Increased supply costs (to EVN from fuel purchases)

10. Revenue gain/loss from changes in sales (usually assumed to be the same as bill
reductions and increases)

11.  Adjustment Factors (as applicable, if not required then EVN cafetermine default
values based on its generation and costs data)
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