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Aspiration Behind the Regional Integration

Technical and Economic and Environmental
OperationalBenefits: Financial Benefits Benefits

Improved Supply

x  Optimal Use of Regionalx Costeffective power Lesdmpact on Local Sonailion
Resources and System system and Global
Operation Betterreturm { environment
x Betterreturn to - :
. . : : Political Benefits
x  Economief scale irthe Investors in x ReduceAdverse e Energy Security
developmentof regional generationassets Impact of Indoor Air Interdependence
resources _ Pollution | 4
X Improvementin
x Improved energy security industrial productivity Improvementin
and reliability of andcompetitiveness Socialndicators
respective powesystems
o - x Les=xposure to x  Renewable€Energy
X Optimized transmission volatile international Development
network energyprices , , :
P Social Benefits Economies of scale

x Reduce environmental x Economic Growth
impact

x  Highexportincome
x  Reduce fossil fuel

. System Operation and Settlement Mechanism, Cross Border
imports

Power Market in South Asia
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=itz a izl Contract with PTC for Chukka (336 MW richhu(60 GtoG Bhutan
MW) Hydro Projects (Long Term)

Contract with PTC for Tala (1040 MW) Hydro Project (LG to G

Term)

Contract with TPTCL fBragachhy126 MW) Hydro Commercia

Project (Long Term)

India A BPDB Lonterm contract with NVVNL for 250 MW GtoG
Bangladesh

BPDB Mediurterm contract with PTC for 250 MW Commercia

Tripurag Comillal60 MW contract GtoG

et E s NEA Bilateral contracts / Treaties to the tunet@D440 G to G Bangladesh 1

MW

NEA Past contracts with PTC (2@D15) during Commercia :Dzom x
DecemberApril months for ~280 MW ﬁzm '

Srilanka

Commercial Mechanisms of Price Discovery in Power Trading is well established now in all the BBIN cou

System Operation and Settlement Mechanism, Cross Border Power Market in South Asia
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nerK@y Policy developments in Cross Border Trading

Governmental
Agreement
between SAARC Inter
Bhutan and Governmental Ministry of
India on Framework Power, India
development Agreement Guidelines on Pakistang
of JV (IGFA) on Cross Border Import of
Hydropower Energy Electricity electric power
Projects Cooperation Trade regulation
"014 ‘ 2014 ‘Ov, 2014 ‘ Oct, 2015 ‘ 2016 ‘2017 '
Power Trade SubRegional Center
Agreement Cooperation Electricity
(PTA)etween between Regulatory
India and Bangladesh, Commission,
Nepal Bhutan, India India draft
and Nepal notification on
(BBIN) CBTE

System Operation and Settlement Mechanism, Cross Border Power Market in South Asia
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System Operation & Settlement Mechanism: Key Provisions/Clauses

A IGFA Articlel1- System Operation and Settlememechanism

V Member states shall enable the national grid operators to jointly develop coordinated procedures
for the secure and reliable operation of the ileonnected grids and to prepare scheduling,
dispatching, energy accounting and settlement procedure for CRmsler trade.

A PTA betweerindia andNepal Article-2

V a.) Mutuallywork out a coordinated procedure for secure and reliable operation of the national
grids interconnected through cross border transmission interconnection(s) and prepare
scheduling, dispatch, energy accounting, settlement and procedures forlmooder power trade
and unscheduled interchange.

V B.) Allownon-discriminatory access to the crebsrder interconnection(s) for all
authorized/licensed participants in the common electricity market

A CBTE draft notification of CERC, IndRhapter4: System Operation
V Detailed provision of Scheduling, Energy Accounting, Commercial settlement has mentioned

System Operation and Settlement Mechanism, Cross Border
Power Market in South Asia
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AMeter data is used for energy billing in all SAC except India
AlIn India, meter data is used only for deviation settlement
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Generator
A
|_
Chargébased 'n_n m
onActual | |z <
Generation | o 2
o o
\ 4 \ 4
Discom

Variable / Energy chargéased

on exbus MWh schedule

DC - Declared Capacity; ABT - Availability Based Tariff

Regional Level: Regional Power
Committee (RPC) issue Regional
Energy Account (REA) on amonthly
basis containing Availability and
Schedule for regional entities (viz.
ISGS, State as a whole)

State Level: SLDC issue State Energy
Account (SEA) on amonthly basis
containing Availability and Schedule

for intra -state entities (viz. SSGS,
Discoms)

Pool Concept: Paying Entities &
Receiving Entities

Regional Level: RPC issues Weekly
Deviation Settlement Account (DSA)

State Level: SLDC issues DSA (where
intra -state ABT is implemented)

System Operation and Settlement Mechanism, Cross Border

Power Market in South Asia
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Deviation Settlement Mechanism

Drawal /Injection Drawal Charges for Deviation
1 Wi eleel /Injection = A Linked to grid frequency (in Hz)
R A Defined for each 0.01 Hz

Deviation <= settlement
12% of Schedule required
—> or 150 MW

No deviation A 35.60paisekWh (50.0550.00 Hz);
20.84paisékWh (below 50.00 Hz)

) : Deviation
I(Wh'cnever IS N Settlement
lower)* . .
Charge Freq. linked Deviation
1000
£750 [
Deviation > 12% of A UD/OI - No Deviation Charges in E 500
Schedule or 150 MW excess of limit; Additional =
(whichever is Charges in case Frequency >= 250 ’z
—> lower)* 50.1 Hz 0 >
A OD/UI - Deviation Settlement - RRERYIB 235883 2
* If Schedule <= 400 MW then % Charge and Additional Charge :: IS 3 B <«
limits computed w.r.t 400 MW for deviation (slab -wise) Frequency (Hz)

System Operation and Settlement Mechanism, Cross Border
UD - Under Drawal; Ol - Over Injection; OD - Ovepawgiil;l\whrk{éqqﬁ geﬁiﬂﬁlAgl\é - Administered Price Mechanism
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6.00 PM

10.00 PM

12.00 PM

R DC - SLDC - RLDC -
Entiterments - Requisitions - Schedule 1 all
Beneficiaries RLDC entities
9.00 AM 9.30 AM 1.30 PM 6.00 PM
Generator - Licensees - ERLDC - SO -
BH:;:T 5 assess hourly | hourly demand - modifications in CBET SO - hourly
energy sO (SO - ERLDC at schedules'i
11:30 AM) all entities
Before 10.00 AM 3.00 PM
SO7T previous day deviations SOT hpurly schedule T
(on website; inform PUCSL) all entities

Before 10.00 AM
GeneratorsT 30 min
Awvailability T SO

~

Before 12.00 AM
Generator - hourly
availability - SO

"Before 12.00 AM
Generators -
Availability
commencing 36 hours
ahead - NLDC

Before 5.00 PM
SO - Day Ahead
Notification

Before 4.00 PM
SO - day ahead and
follonwing day ahead
schedules

Before 5.00 PM
NLDC - schedule

requirements for the
folloning day

Any ) ) FHnal Schedules Revisions
modification - schedule - applcable allowed
RLDC RLDC

Before 12.00 PM 12.00 PM

E .. Revisions

sion of i Schedules allowed
schedules; advice licable
ERLDC

-
Before 12.00 PM
SO - Day Ahead
Dispatch (on vwebsite)

Revisions
allowed

\

Revisions
allowed
—
TN

Revisions
allowed

N—
)

Revisions
allowed

S~




DC: Declared Capacity
A SCH: Schedule
NLDC REQ: Requisition
. ISGS: Inter-state Generating Station
(Inter_reglonal’ PX' Cross SSGS: State Sector Generating Station
border trades) N/R/SLDC: National/Regional/State Load Despatch Centre
PX: Power Exchange

Declare Availability

(DC)
: SSGS
Entitlements
N
Requisition incl. DC SCH
Bilateral trades
As per State Grid
Despatch Schedule Drawal Schedule Code timelines
Revise DC, if any Revise Schedule, if REQ| | SCH
any
A4
Final Despatch Final Drawal Discom /
Schedule Schedule Tradeco
Revisions during Revisions during
day day
Implemented Schedules issued by RLDC and SLDC after the day of operatign
(basis for commercial accounting viz. Regional/State Energy Accounts) | .

Power Market in South Asia



swsq%“*, U S A I D s ARI / E I mesn Integrated Research and
: £ IRADe Action for Development

¢/ FROM THE AMERICAN PEOPLE

Scheduling & Deviation Settlement for existing CBET
transactions

BhutanA India IndiaA Bangladesh IndiaA Nepal

A Bhutan hydro stations (Chhukha, Tald NVVNL designated as Nodal AgefotyA Treaty/Bilateral: Billing on actual
and Kurichhu) exporting power to CBET between India and Bangladesh energy. No scheduling or DSM

India are not covered under ABT/DS (including PTC trades) settlement
mechanism
A NVVNL shall coordinate with NLDC A PTC: NEA used to send daily schedt
A Scheduling done by ERLDC at India India and NLDC Bangladesh for to PTC and PTC coordinated with
Bhutan border point. DSM charges as scheduling NRLDC. DSM charges were levied G
per prevailing mechanism in India are NEA

computed are borne by beneficiaries A NVVNL is made Eastern Region DSM
pool member
A Dagachhu:
_ _ A Any DSM liability on NVVNL to be
A Delivery Point same as Tala passed on to BPDB
A Interim arrangement proposed by
CERC A Scheduling is done at 400 kV

A TPTCL is responsible for scheduling Baharampur S/S

and imbalance settlement
A TPTCL has become Eastern Re%)n

stem Operation and Settlement Mechanism, Cross Border
DSM pOOI member Power Market in South Asia

n
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A Scheduling to a large extent is on a ddead basis in SACs

A Timelines may consider int@ountry scheduling timelines

(Sending enxto A Transactions among SACs are likely to be through India by virtue of its
SNA geographical position

o

Before08:001ST15-min wise V Time variation in SA@s Scheduling mentioned here are as per IST

Supply AvailabilityST aligned) o _ _ o
V Scheduling in each Ifain block (as scheduling & deviation settlement are

15-min block based in India); To begin with, hourly MW value may be use

Beforel8:001ST15-min wiseDrawal all four time blocks

Schedul€IST aligned)
) | A SNA shall cordinate with System Operators of respective countries for

Before22:001STincorporate scheduling of cross border transactions and revisions during the day of
revisions (if any); operation

Finalise Schedules

A SO shallleclare the quantum of electricity to be scheduled over the cross
border transmission link on a dahead basis for the next day at the
interconnectionpoint.

Revisions allowed in Availability
/ Schedules during the day of
operation

Transactions involving three countries A
(e.g. Power sale by Nepal to Bangladesh via India)
A data shall be sent to NSO (India)

Transmission System Losses shall be borne in kind by the buying entity/se
entity as per the quantum declared by the concerned System Operator of |
or the neighboring country.

System Operation and Settlement Mechanism, Cross Border
Power Market in South Asia



USAID

; s ARI / E l messmsm [ntegrated Research and
%% FROM THE AMERICAN PEOPLE IRADe Action for Development

Deviation settlement mechanism may consider for
CBET transactions

ScenarieA; Dedicated transmission interconnection A Key considerations

w Deviation (difference between Actual A Deviation settlement essential from both commercial

Injection/Drawal and Scheduled Injection/Drawal) to ~ and grid security point of view

be attributed to either generator or buyer

A Recent crosborder transactions between India and
other SACs are already subject to deviation settlement

ScenarieB: Common transmission interconnect{eame mechanism (DSM)

sub-station used for multiple transactions)

wDeviation to be apportioned to individual generators A SACs (except India) do not have intauntry deviation
and buyers based on-kind & preagreed principle settlement mechanism; Hence, interim methodology
can be adopted for upcoming CBET transactions

: Multiple transmission interconnections

(multiple lines/sukstations used for multiple A Going forward, other SACs shall evolve a tailored

transactions deviation settlement mechanism best suited to local

wEnvisaged that Scheduling would be carried out conditions (e.g. generation mix, tariff framework,
Separate|y for each transmission |#ykDeviation number of entities, maturity of market, grid discipline
would also to be settled separately for each link Issues etc.)

System Operation and Settlement Mechanism, Cross Border
Power Market in South Asia
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Nepal

Ind

ia

©< |

Generators or Buyers

>x

Vie—""
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Bangladesh

0

Crosshorder interconnection points

-0

Generators or Buyers

Contract Schedule at Schedule at Nepal Schedule at OC  Schedule at Y (POC Schedule at Buyer /
Generator / Buyer boundary Injection/ Drawal Loss Injection / Drawal Los Generator end (Loss:
end (Loss: 5%) 1.5%) 2%) 4%)

A (Generator) D 100.0 MW 95.0 MW 93.6 MW 91.7MW 88.0 MW

(Buyer)

B (Generato D 50.0 MW 47.5 MW 46.8MW 45.9 MW 44.0 MW

(Buyer)

C (Buyen -20.0 MW -21.1 MW -21.4 MW -21.8MW -22.7 MW

E (Generator)

Total Schedule 1300 MW 121.4 MW 119.0 MW 115.7 MW 109.3MW

Actual 121.0MW 1180 MW

Deviation 2.0 MW (excess 2.3MW (excess

injection) drawal)

FUWCT TVial\

CLITT OUUUT ASIA
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Evolution

ANorway was first amongst Nordics to Zde wElspot: Dayaghead market (DAM)

deregulate power markets wElbas: Intraday market (IDM)
g
N

Aln 1996, Norway & Sweden
established Nord Pool

Germany wNord Pool Spot AS is owned by Nordic & Baltic TSOs

Governance

wGovernance includes Board of Directors and Customer
Advisory Board

Currencies for settlement

wEUR, NOK, SEK & DKK for DAM
wEUR for IDM

wTo trade in a specific currency, a pledgedmon
pledged account in that currency is required

ABy 2000, Finland & Denmark joined
the pool

AGermany (2006), UK (2010) & Baltic
countries (2013) joined

Structural features:
ATSOs of Norway and Sweden established Nord Pool
ARenaming of Nord Pool after all Nordic countries

joined Regulator
: . _ wNord Pool Spot AS is licensed by Norwegian Water
ASeparation of Energy & Derivatives markets; NPS to Resources and Energy Directorate (NVE) and by Norwec
handle Energy market Ministry of Petroleum and Energy

System Operation and Settlement Mechanism, Cross Border
Power Market in South Asia
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Evolution
Alnsplre_d by experience by Nordic P wDay ahead auction (~DAM)
countrles,Fral_wce (200]:) & Qermar!y L Germa wlIntra-day auction (~IDM)
(2002) established their national PXs ny :
France ol Currencies for settlement
Aln 2008, French & German PXs 2 ! WEUR

merged to form EPEX Spot

Aln 2015, HGRT toakver

ASubsequently, Switzerland and 36.7% of shareholding of w2015:Powernex(50%), EEX (13.3%)
Austria joined AFE914, EPEX spot also and HGRT (36.7%)

—

started operating Hungariar

Governance

PX

. hareholders of EPEX t int ¢
Salient features: | - | | wgugeﬁvgggngard SPotappo
A Nord. Pool Spot made active contributions in establishment of national wAn Exchange Council comprising of

PXs In France & Germany members & 5 permanent guests is
A Powernext SA (France) and EEX AG (Germany) merged in 2008 to form the governing body

EPEX Spot with 50% equity each wA Market Surveillance Office
A In 2014, EPEX Spot also started operations in Hungarian power market reporting to board & council also set

on behalf of Hungarian PX (HUPX) up. It monitors the market regularly
A 2015, HGRT (holding of TSOs of Belgium, France & Netherlands) took

over 36.7% share of EEX AG (GEFI&&@M)Operation and Settlement Mechanism, Cross Border

: Power et jn South Asj _ - .
HUPX - Hungarian Power Exchange; I-Mgrlk -tl-lad%g de ébést%nnalres de Réseauxde Transport; TSO i Transmission service operators
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Evolution

AOMEL, national PX of Spain, operated
wDay ahead auction (~DAM)

day-ahead market since 1998

wIntra-day auction (~IDM)

AlIn 2007, Portugal joined OMEL;
renamed as OMIE

Currencies for settlement

WEUR

A National Electricity Market Act of Spain ensured

significant volume was traded on Spanish national PX wSpanish company OMEL (50%) & Portuguese company OMIP SGPS

: SA (50%
all power not traded bilaterally had to be sold through (50%)
>
A Portugesanarket opened and joined OMEL in 2@07 wOMIE is regulated by the Santiago International Agreement
resulting in restructuring of OMEL to OMIE between Spain & Portugal on implementation of an Iberian

A Spanish Operator OMIE takes care of physical market electricity market (MIBEL)

operation; while Portuguese OMIP handles futures Regulator

market WCNE (Spain) & ERSE (Portugal)

OMIE i OMI-Polo Espanol S.A. (OMIE); CNE - Comision Nacional de la Energia (National Energy Commission); ERSE - Entidade Reguladora Dos
Servicos Energeticos (Energy Services Regulatory Authority)

System Operation and Settlement Mechanism, Cross Border

o _ _ Power Market in South Asia _ g ,
Disclaimer: Use of map is for demonstration purpose only and not to define, emphasise or justify political or statutory bound aries



Evolution
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national PXs in 1999 and 2000,
respectively

Aln 2001, UK launched ARX
Spot later integrated with
Amsterdam PX in 2003 to
constitute APX

ANational PXs were launched in
the Netherlands (2005) and
Belgium (2006)

Aln 2008, APENDEX company ~ Salient features

was formed after APX acquired A Concept of one European power exchange is
next step of evolution with existing regional
PX like APX being merged with others

energy derivatives exchange
ENDEX

A
Aln 2010, APENDEX and A
Belgian PX got merged

Aln 2013, APENDEX got
separated into two exchanges
APX (power) and ENDEX (gas)

¥

In 2015, APX got merged with EPEX Spot
Next step is creation of Integrated Europe

mmmmmes |ntegrated Research and
IRADe Action for Development

Products

wDay ahead auction (~DAM)
wintra-day auction (~IDM)
wUK Halthour DAM

Currencies for settlement

wWEUR & GBP

wTenneTHolding BV (70.84%) & Elia System
Operator NV (29.16%)

Governance

wMulti-layered governance structure
comprising of Supervisory Board,
Management Team & Market Development
Advisory Board

Regulator

wWACM (the Netherlands), OFGEM (UK) &
CREG (Belgium)

ACM i Authorityfor Consumers & Mage(s; ORGEM;oh QIC GRS ARG MAleisRFG | Commission

for Regulation of Electricity & Gas

Power Market in South Asia
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Integrated Europe evolving market structure:
European Commission aims to create a-paropean market with closer connection of
power markets to improve efficient use of energy across national borders :

A Creation of ENTSO

A In 2011, 41 TSOs frogd
countriescame together to
develop network codes to
facilitate integration and
harmonisation of European
electricity market

A 1t will include system connection
codes, market codes and system
operations codes

A Each code will be submitted to
European Commission for
approval

A Subsequently, it will be voted into
EU Law and implemented across
member states

A Crossborder Intra-day (XBID)
Market

A PXs and TSOs from 12
European countriesAustria,
Denmark, Germany, Belgium,
Finland, France, UK, ltaly,
Luxembourg, Norway, Switzerland
and Netherlanglinitiated XBID
project to cater to IntraDay cross
zonal market

A This initiative will assist members to
trade imbalances not only through
available intraday liquidity in
national market but also from
available liquidity in other areas

A It is expected to be operative from
2017

s |ntegrated Research and
IRADe Action for Development

A Price coupling of regions
(PCR)

A In 2009, 7 European PXs (ABXlpex
EPEX SPOT, GME, Nord Pool Spot,
OMIE and OTE) launched PCR initiative
to calculate electricity prices across
Europe and allocate crofsrder
capacity on a daghead basis

A PCR Cooperation and PCR Co
ownership Agreements were signed in
June 2012

A In Feb 2014, TSOs & PXs in North
Western Europe (NWE) launched PCR
for NWE
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Products

wDAM, IDM & FPM (Forward Physical

Evolution Market)
Alnter-GovernmentaMoU signed
in 1994 established SAPP : wUSD or ZAR
Alr_l 1995, 2 network links sap z S
via Botswana // : —
Zan wPresently comprises of 16 utilities,
ASAPP started short term market , independent transmission companies
in 2001 \ y and IPPs from Angola, Botswana,
» G Democratic Republic of Congo, Lesotho,
A2009: Launched competitive - y Malawi, Mozambique, Namibia, South
electricity market DAM )} Africa, Swaziland, Tanzania, Zambia, and
o Zimbabwe

A2010: Operating guidelines
finalized; SAPP fully operationa

| wEach member contributes an amount

annually as agreed in Inter
Salient features: GovernmentaMoU

A Inter-GovernmentaMoU gathered all national power utilities throughout region and defined the
management & operating interactions
A Agreement between members defines operating rules and pricing

System Operation and Settlement Mechanism, Cross Border
Power Market in South Asia
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Key takeaways
Evolution history

A Initially, PXs may start operations in one or two countries. Subsequently, they may be expanded
to other countries as RPX through merger & demerger or through acquisition of equity stake in
national PXs

Ownership
A RPXs may have TSOs, national PXs, market operators and private parties as owners

Governance Structures

A RPXs should have robust, md#tvel governance structures including supervisory boards,
management team/board and advisory committees

Products

A Day Ahead Market (DAM) and Intra Day Market (IDM), a variant of Term Ahead Market (TAM),
are the main products offered on all national and RPXs around the world

Settlement

A Popular practice of commercial settlement is through advance margins and collaterals as per the
governing rules of the PX concerned

System Operation and Settlement Mechanism, Cross Border
Power Market in South Asia
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x Resource Complementarities
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Regional Complementarities

s ntegrated Research and
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The degree to which two countries symmetrically

contribute dissimilar resources,in terms of both resource type and quantity, to an

alliance.

x The region is blessed with diverse natural resources ranging from the most
conventional forms (i.e. coal) to hydro and non-conventional forms (i.e. solar and

wind).
Natural Gas Solar Power
Coal (Million Qil (Million  (Trillion cubic Biomass Hydropower (Kwh/Sg m
Country tons) barrels) feet) (Million tons) (GW) Wind (MW) per day)
Bangladesh 884 12 8 0.08 0.33 Limited 3.86.5
Bhutan 2 - - 26.6 30 4,825 2.55
Nepal - - - 27.04 83 3,000 4.0-7.0
India 90,085 5700 39 139 150 151,918 3.66.2
Pakistan 17,550 324 33 - 59 24,000 5
System Operation and Settlement Mechanism, Cross Border
Sri Lanka - 150 - 12Power Market 21 South Asia 25,000 NA
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Regional Complementarities

x Existing Fuel Mix: Countriesare having an skewed fuel mix in the region. By regional power trade, the countries
will ableto increasethe energy security and reduce the dependencyin a particular form of energy.

x KeyPoint:
V " Al Cl Adedeatoni©mainly gasbasedand henceprovides a contrast with Bhutan and Nepalwhich are
majorly hydro basedelectricity generation.
V Provide an opportunity to harnessthe renewable energy by extending an market and provide an balancing

Existing Fuel Mix

Bangladesh Bhutan Nepal Pakistan Sri Lanka

* Nuclear = Renewable"'# Gas''wOll' wHydro = Coal
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Reqgional Complementarities - Monthly and Hourly

February | March

Bangladesh

India - North East

Bhutan

India - East

Nepal

India - North

India - West

Pakistan

India - South

Countries

Bangladesh- April

Bhutan - April

India- April

Nepal- April

Pakistan-April

Sri Lanka- April

Color Coding

Range

Min

Min+ (Max-Min)*20%

Min+ (Max-Min)*20%

Min+ (Max-Min)*40%

Min+ (Max-Min)*40%

Min+ (Max-Min)*60%

Min+ (Max-Min)*60%

Min+ (Max-Min)*80% —YSIE

Min+ (Max-Min)*80%

Max

September |October

m Operation and Settlement Mechanism, Cross Border
Power Market in South Asia

November|December
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Optimal Management of daily Demand Supply Position

F ted Intra Day Realtime .
c(?ireerzil;de demand demand A The DAM SpOt Wlth 15
Day Ahead Hour Ahead/  Ancillary minute dispatch is
Cr SEnEE inherentlymore
" compatiblethan
g B | bilateral for closer to
= the real time needs for
= pE=T x5 balancing the demand
60 supply gaps
w0 —=g A Optimal management
- Bilateral (Base load) contract of qa|_|y / S_easonal
variations in demand
1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 or supply- buy/sell the

surplus / deficits

Hours

System Operation and Settlement Mechanism, Cross Border
Power Market in South Asia
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Need and Evolution of Power Exchanges in India

Long & Medium Term Market Short Term Market Power Exchange
A Long term power marketdo A Similarly, Shorterm Markets A Power Exchanges provide a
not meet thefull requirements have the following limitations: neutral, fair and an efficient
of the marketparticipants: A52y Qi LISNXYAG O2 NuBOitd rRiygateé Some
A Projecting hourly positions taken by players in of these challenges
consumption ovetong longand short term market A Balancing the buy and sell
term without forecasting closer torealtime position near to real time
errors isdifficult A Non-standardand firm A Standardizedontracts
peak loadrequirement may A Arrangemenbf separate of
be economicallyinefficient transmission access A Competitive andvidely
explicit transmission acceptable futureorice signals
allocation / auction A Signals for Generation and
A Insufficient pricesignals for Transmission addition

investmentgrowth in
requisite generation type

System Operation and Settlement Mechanism, Cross Border
Power Market in South Asia
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Benefits of a DAM through a Power Exchange

A Trading parties specify A Standardized contract
the contractualterms structures
A Negotiating & . A Centralized
customization of  ° tradingwith easier
contracts may & faster access to
take weeks, operate closer to
monthsto years real time
: : DAM on :
A Assessing the Bilateral S A Lowtransaction
creditworthiness Contracts Exchanges costs,safe
of Counterparty counterparty with
involvesrisk & clearingand
COSts settlementservice
A Not suitable for closer A More suitable for
to real time closer to real time
operations operations

While Bilateral PPAs provide certainty to buyers and seller, Power Exchanges allow countries to manage the daily

variations in load requirements on a 15-minute basis
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SARPEX woulthable closer to redaime balancing and Social Welfare
Maximization in the Region

AA cross border exchange will provide a fair, neutral and robust price discovery
platform and create an orderly marketplace for all the buyers and sellers in BBIN
A Market-determined prices Price transparency, competition and efficient price signals

A Greaterflexibility since trades are on a shderm requirements and production capability
basisc better suitsthe resource type of the countries

A Allows for absolving the counterpartigk

A Enhancedyrid stability through realime balancing and better coordination between all
operating markets and dispatch schedules

A Economidispatch

AApart from the othembenefits of Exchange,\till not only supplementhe
existingbilateral tradein BBIN butlso encourage more choice and investments
In the sector

System Operation and Settlement Mechanism, Cross Border
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Implementatlomf a Regional Exchange Market has been delayed on
account of multipldactors

Perceived Challenges

A Provisions w.r.t. institutional, legal, policy, market and regulatory framework
essential for &egional Spot Marketevelopment

A Provisions with respect to institutional and legal jurisdiction-bbxder trades in respective countries

A Regulatory framework foaccesgo respective grids,-korder capacity allocation & congestion management, trading licenses etc.
A Commercial mechanism relating tocharge & loss allocation, imbalance and payment security mechanisms

A Coordinated policy development for transmission infrastructure and related grid codes

A Acceptable & neutral Dispute Settlement Mechanisms

A Apprehensionsbout price increase in th8potMarket
A Impact on Transmission Charges & Losiseto crossborder power flows

A Agreement on redistribution of benefits or losses accrued by the various
participantscd / 2y adzYSNJ 3 t NP RdzOSNJ { dzNLJ dza ¢

System Operation and Settlement Mechanism, Cross Border
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Key issues and apprehension??

A Market Design and Rules for a Regional Day Ahead Spot Market?
A Priceconvergence and impact on the prices in each country?

A Social Welfare of each country?

A Impact on the DA contingency market, bilateral market?

A Market power- behavior of consumers & producers changing their bidding
behavior in the respectiveountries?

A Capacity Building of BBN countries for initiating DAM transactions through
Exchanges

System Operation and Settlement Mechanism, Cross Border
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EXisting proposed provisiofrading through the Power Exchanges

AThe following products are permitted
ATermAheadContractgUpto 11 days ahead)
AlIntra DayContracts /ContingencyContracts

ASubiject to
A Approval from the Designated Authority

Atraded volumes to be regulated and reviewed from titoetime by the
Designated Authority

ACross border trade to be extended to other categories of contracts
based on review biyloPand CERC, India

Primary or the cordProduct of Power Exchanges i.e. the Day Ahead Market (D/

Spot is still not in the list of products to be offered through Exchanges

System Operation and Settlement Mechanism, Cross Border
Power Market in South Asia
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Regional Power Exchan@i#ock Exercise

A A trading platform mimicking a regional Energy Exchange for the SA Region.

A The mock exchange will provide an answer to various key questions, related to feasibility and
desirability and possible volume in the regional market, the impact of regional market on

domestic energy markets.

A The mock exercise results will provide the desired inputs for the decision makers in selecting a
suitable option for market desnﬂn. This will also give clarity about the identity of the buyers and

sellers in such a Regional Exchange.

A Additionally, the mock exercise will also develop/provide:
o Develop a draft set of market design and rules of a SA regional electricity market.
0 Prepare a detailed report based on the analysis of the pilot market data to ascertain the desirability and the

feasibility of a SARPEX, and
o To build the capacity of relevant officials from the SA countries on the functions of a power exchange which
IS critical irrespective to the option finally selected.
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SARPEXock Exercise activities

4 N N N [ ) )
Capa_city
oo | i || Jah || | e
SARPEX| | and Rule | | Creation | | and MAC on PX
platform
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Stakehold
- Countries
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Report results
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Completed activities
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UNIFIED MOD&15 MINUTE DAM INTERVAL

Q& /[ 9! wLb DsphleRfritobl 2
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SEQUENTIAL MOBES MINUTE INTERVAL DAM

INDIA & BBN

: Purchase
Sale Bids

Simple Bid Matching

Unfulfilled Bids
Elimination

Optimization
Process

Final
Unconstrained
Solution

INDIAONLY MARKE

Simple Bid
Matching 1

Bids from
BBN

Un-cleared
Bids from
India

Unfulfilled
Bids
Elimination

Optimization
Process

Unconstrained
Solution I

SEQUENTIAL MARKE

Purchas

Sale Bids e Bids

Unfulfilled
Bids
Elimination

Simple Bid
Matching

Optimization
Process

Unconstrained
Solution

--------------*
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SARPEKEAM

Core Team from BBN

§
Implementation Team USAID,

IRADe and KPMG

J
~

Task Forc8 Members

J
~

Market Advisory Committee &
Mentors

J

§
Key Relevant Stakeholder fro
BBIN

m

Market Advisory Committee

Mr Anil Razdan India Ex- Secretary Power Ministry of Power

Mr. Hans-Arild Nord Pool

Bredesen Norway CEO Consulting

Mr Peter Jogersen Denmark Vice President Energinet, Denmark
South African Power

Mr Musara Beta South Africa Chief Analysts Pool

A Core Team Members are Government nominated members for bidding
purpose and capacity building.

A Task Fore8 members are the senior level SA countries government
representative to provide the directional inputs.

A The Market Advisory Committee (MA@hd Mentors formedo include
suitableinternational expertavho can provide guidance to the team for
conducting the mock exercise.

A Theimplementation team members ensusdl activities related to mock
exercise are implemented and are responsible for following activities

System Operation and Settlement Mechanism, Cross Border

Power Market in South Asia
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. "South Asian Regional Power Exchange (SARPEX) - Mock Exercise”
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{
Stakeholder Consultation Workshop in Nepal

11" Apdl 2017
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