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Saction 1: Rationale for Market based economic dispatch in day ahead

Cistribution companies (Discoms) in India currently schedule generstion on a day-shead basis from
amaongst their portfolio of contracted generators. This practice is referred to a5 self-scheduling and is a
sub-optimel outcome for the power system in the
country, with relatively higher costs being beme by
Discoms and consumers, Following are the key issues in
the extant mechanism:

= A Discom goes by only s contracted portfolo

without wisibility of possible lower cost e e
generation |n other %tates being stll under-utilized e _.{ E
{ available [ .‘___q___-._-_ R
= Al India analysis shows that the country very often M- .
ends  up commitng amd utilizing costlier —“———'-:a..___.-

generation plants while cheaper generabion plants ._‘_ = "‘-n,_l
are not fully scheduled (1 utilized = f J
«  Imstances of states violating the merit order even e e

within their own contracked portfolio of generators s
carmmaniy noticed

e T —

* There i an absence of uniform price for procurement of power across the country, decpite
Hawirng one unified and integrated grid. Representations from Staces hawve been received oo hawe one
price of power g ONE MATION ONE PRICE a5 we already have ONE NATION, OMNE GRID, OMNE
FREQUEMCY, This was aleo deliberated in the Standing committes of Energy.

= An inflexibie aspect of sell-scheduling within state contral aréas is the inability to share reserves
across stabes leading to technical constraints in the extent of variable renewable energy (VRE) a stata
can deploy within its boundaries. & centralized, market-based scheduling and dispatch will ensure
enlanging the balancing area from the state boundaries to reglonal / national boundares and bringing
int the desired flexibility for reliably deploying much higher levels of VRE,

These constraints were analysed and highlighted In CERC'S Discussion Paper on Market Based Economic
Dispatch published in Degember 2018, which proposed a re-design of the day-ahead scheduling and
op=ration of the efectnoty markets In [ndia.

Key objectiveas of re-designing the day-aheaad

Meeling the system losd with Uniform pricing framewark to t tiom th i
the least-cost and efficient encourage efficient generation ;ﬂ.m .m-dhm
generation plants capacity addition in the fubure e

Meed for market-based / integrated dispatch in day ahead horizon

India kas attaicec the status of '"One Nation, One Grid, One Frequency' and there are hardly any
constraints teday in the inter-regional transfer of electricity, The truee benefit of physical integration is
realisable only when [ndia transits to a2 national merit-order and a country-wide balancing ares instead of
the siloed seif-scheduling and balancing mechanisms currently followed. [t s also possible to move
towarcs a "0One Nation, One Grid, One frequency, Qne Price” framework by adoption of a market
bhased economic dispatch, which will lead to discovery of uniform clearnng prices in the day-ahead market.
[t i= a desirable next step in India’s transicicn to an integrated national framewori for electricicy and wifl
help individeal staces and retail consumers to benefit from intégrated coerations and sharing of each
ather’s resources,

Several jurisdictions worldwide have embraced and realized the benefits of a centralized [ integrated
scheduling & dispatch frameworke & study® carmed out by CAISO and PacifiCorp of & centralized Energy

% Pk Fhanw Ca 0. ST Coimeg Ay Pl 00 -l gdenerg vi sl ancem aiathensfits, pdf
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Imbalance marcet Le, an intra-day market which utilizes security constrained economic dispatch of
generatbion to meet load across & wider geographic region highlights the following key advantages.

« Reducton in wind and solar generation variability due o geographic diversity inher@nt across a wide
gres

« Betier genergtion-load balancing threugh sharing of reserves
¢« Substantial yearly production cost savings (In excess of § 300 million)
« Reducbion in reqguiremnent for flexible reserves

Countries in UK and the EU region hawe historcally adopied de-centralized scheduling and dispatch,
Howewer, there too the empha=zis has been on cross-border integration, primanly to denve bensfits of
reseryves shanng across the EU region throuwgh largers balancing areas. As per this target electricity
model?, the berefits to be realized upon successful EU wide integration are arcurd €2.5bn to C4bn per
year, About 58%-86% of these benefits have afready been achieved due to the level of Imtegration in
farge electricity markats of nortt-western Eurdpe and the Mondic region. The EU region's primary
inibative of integrating electricity markats Has been based on two brosd ponciples viz.

= Energy only regional marketis wheare gerarator reverues depend on prce of marginal unit of efnergy
supplied, and,

» Integration of electricity markets and discovering single day-abead prices for each ares / counbry

It is in this backdrop that a Market Bazed Economic Dispatch (MBED) framework was proposed in a
Ciscussion Paper released by the Central Electricity Regulatory Commission in December 2018, with
substantial system cost savings, which would benefit end consumers, The key advantages of MBED for
key stakeholders can be highlighted as below:

Particulars Benafits

Discoms L] Dispatch optimization through MBED framewark increEses otilization of low-cost generators while

reducing and backing down in cartain cases, tha expensive generators,

CHSooms
o Digcoma and consumers benefit 88 the overall procsrement Ooet reduces

. Addidanal revvenuae received fram markat by chaaper generating stations wauld be shared with

Ganerators | «  Mechanism nherently promotes cheaper and efficient plants
L Pit head statioms runs toits full ‘EE,:I:EE..]I; Lass requirement of coal maverent and thus EEﬁ'II; in
the coal transportation cost, Decongestien af raikwey waffic,

deciced suitably by thie Comeission) through this mechanism

L] zeneratars, who sell their URS power, will earn additional revenues (o the extent of cap, as

Othars W Darmend far reserves (Ancillary Services] could be assessed suitably

dependence an imported o=l &nd incresss in afdrgy Sacurity of the country

marginal price
« The proposed machanism wauld be & kay step in enabling uniferm cleardng price far procurement af
power and transitioning towerds the concept of “0ne Nation, One Grid, One Price”

L] Improwvad discipline would be athiewvad in mert-order based scheduling and Fansparency of SyYEIEm I

s Mechanism would lead to enhanced RE integration due to enlargement of balancing area from state |
to maticnal tevgl, This will lead to reduced BE curtallmant, As more RE pets added Im the portfolia, |
averall system cast and power procurament cost meduces, Enhanced RE alss leads to reduced |

The proposed MBED mechamsm would be a key step in enabling uniform cheanng price for procumement
of eflectroty and transitioning towards a “One Mation, One Grid, One Price” phencmencon. It also
paves the way for the wider market reforms like inbreduction of co-optimization of Ancillary Services with
aneérgy, capacity market and increased RE inbegration

MBED is & fundamental redesign of the electricity market and requires significant changes to operations,
infrastructure and systems for market participants and anabling agencies such as the power exchanges
and POSOCD, It thus calls for & consensual approsch amongst the key stakeholders with due regards to
time required for preparatory actions. The Central Electrioty Regulabory. Commission is empowered under

Prekped = e srre L Qi Py L 300 S TL LS, pedf

Jhl-.;'.l::,I',n'ww.-.'.n-:-cl’:rnewernv.:rq.-'wms:’wp—cmh:nh'upl:ad:-,l’.zt"!!.'GE.'THE--EU-Turneb-r‘-'h-dzl-hr-zIeth'nt'.r-markﬂﬁ-ﬁt-hﬁpi.lrpn!-e.pcﬂ'

Repart for Corechorate-Gensrgl Energy Burapman Camire=ain by Booz & Comparny, revisad July 2013
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Section 66 of the Electricity Act, 2003 to promote electricity market cevelopment in the country through
aporogriate regulations,

Ministry of Power shall support this initiabive In joining eforts with CERC in driving consensus amongst
key stakeholders, prowiding enabling policy frameworle where required, and In addressing any
agministrative roadblocks to implementation of MBED in the country,

This paper, based on inputs from key stakeholders on the subject, outlines & phased Introduwction of
MBED with Phase 1 Involving only the thermal fieet of NTPC to test the efficacy of the MBED mechanism,
identify deficiencies or potental issues that need to be addressed prior to @ nation-wide rollout,;
familiarize all key stalkeholders with the framework and allow for necessary infrastructure and systems o
be bullt out and tested before scale up, The Ministy of Power intends to hold wider consultations now
with all states to arrive at a consensual way forward on implementng Phase 1 of MBED from 1% Apnl
2022,
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Zection 2: Overview and proposed mechanism for implementation of MBED
Background

In December 2018, the staff of CERC issuwed a Biscussion Paper (08) on Market Based BEconomic Dispatbch
(MBED), proposing redesign of the Day-ahead Market (DAM) in India highlighting the advantages and
benefits of the zame. Subsequently, the Commission received several comments and suggestions from
various stakeholders which have been deliberated and analvsed in detail. [t was recognized that the
implementation of full-fledged MBED (with State, Central and Private powesr generators) requires several
policy, regulatory and operational changes in the existing practice of power procurement, Further, thera
ic @ need for amendments to various regulations, 4 key feedback from stakeholders was to implement
MBED in a phased-wise manner starting with a lmibed =et of generators to restrict the commential
exposure of Discoms ard to gain experience prior to & full-ledged im plamantation,

Salient features of MBED as per CERC's Discussion Paper

The proposed Market Based Economic Dispatch (MBED) Is expected to function on a day-ahead time
horzon and enable scheduling and dispatch of all generation 6n economic principles, subject o plant and
network constraints. Following are the sallent features of the MBED meckanism In day-ahead horizon:-

Sallers and bwyers submit their offers and bids

buy [ on a day ahead basts

hids - Cffers and bids {quantum and price} are pooled

Price «  Mational meril order stadk i3 prepared 1

discovary, = Market Clearing Price (MCP] 5 discovared a8 par commen merft crder for sach -
schadulimg & tma block of upcoming day .
dispateh =
Paymeanks s Clezred buyers would pay MCP to the Power exchange which will in tum pay the MCP to the |
and dearaa sellers |
sattlamant - Final satthament wowld be as par contract for the portian of demand cleared in melation to |

contracted MW, Gains realized due ba URS sale will be shared with benaficiaries ag stipulatad by |
the Commission
= The buyers would still continue to pay the fixed costs outside the market,

Pare farm
Seberl . e Buper | : Seler

S8 [ - [r——— L EE T ]
e P e e e

- kree B .
Sellern Buyer & ! e —

Security Constrained Economic Dispatch and key differences with MBED

An extansiory of e MBED concept is the Securty Constrained Economic Dispaten (SCEDY), which was
impemented by POSOCD from Apnl, 2019 with a smaller set of generators 0o begin with. SCED optmizes
the production cost of electricity from primarily [nber-State Gererating Stations ([SGS) stations (and
ather paricipating IPPs and stabe generating companies) after final schedules aré prepared and post
gata-closure in the Real Time Market (RTM}, The implementation of the SCED has been exbanded ol
September, 2021 by the CERC, The primary means of optimsation is re-arranging the dispatch of
cchedulad ganeralors in & marit onder, swen that the genarators with lower operating cosk are bocked Lo
the full before generators with higher operating costs are dispatched, subject to technical constraints,

The scope of SCED cowers system cost optimisation only after final schedules are prepared and units are
committed [(based on schedules recelved on day-ahead basis from entliled Discoms), The framework
does not alier the commitment of generating units on a day-ahead basis and thus costlier generators
once committed, continue to be operated and cannot be backed down below their technical minimums
{e.5., below 55% of rated capacity for [SGS thermal units), On the other hand, the proposed MBED
mechanism shall schedule and commit generation on the day-ahead time-frame, purely on economic
principles subject to technical constraints, This will lead o further optimisation, &5 marginal generabing
units which are commited currently may not be scheduled at all under MBED, leading to additional
systam cost savings. An llustration of additional opamization possible when we transit from SCED to
MBED is highlighted in Anmexure 1.
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Additionally, MBED proposes a market-based mechanism, which will lead to discovery of unilform system-
wide marginal prices, essential for encouraging market-based generation capacity additions in the future,

Faramatar

Proposed MBED machanism

Time frame and

Underaken after right o revision af scheduls

Frapased tn be undertaken ence day-shead

moda of af 1G5 ands and fingl schedules are :IIII'EFIE:I'E-U gehesules are pra vided |.'I'|.' Disceamis and |:II35|.
oparation Modea= Administarad h'.' POSOQCO which gensrating statiens sifer their ca pacities
irto the market.
Modae- Markat bazod
ﬂl]jﬂ(.'-u'l.lﬁ Emsures E'r'EIIEIT'l cosk I:IFIHI"I'IiE‘-Hr.il:IT' lor  the Ensuras ‘E-';.'SJ:EI"I'I OoeL I:I|:I|'.i mizaticn by he

portlen of demand contracted from 1S5GS &
gthar participating regulated gererataors by tha
fallewing Maasures:

= DOptimize schedules and generaticn from
thae list of committad sanaratars
{generatsrs an bar and kaving sohadulas),
suldiect to ramp and technical minimuam
oanstralnts

s Theé optmization kicks in anly after the
final schadules are preparsd (after BTH)

following measures:

= Optimizes schechdes and dispatch from all
stations through market based dispatch
principdes

- oesn’t ansure unlt commiEment  and
renca castlier plants may not get deared

& Markat-based, uniform  System  margingl
prices wnder MBED will astablish tha basis
for market-besad gerneration capadiby
Bdditions in the fulbure




Proposed Phase 1 of MBED Implemantation
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Recognising the significant changes in operating environment for both Generators and Discoms under

MBED, a phased approach has been proposed
by  st@Ekehoiders b imolement MBED,
Accordingly, it (s propesed that implementation
of MBED shall start with the fleet of NTPC
thermal stations [Fhase =1} from L Aprl| 2022,
This  will also  help participants, power
exchanges and regulabors, gain experience
from the process and keep disruntions at
minimurry, while also limiting the commercial
expasure of Discoms,

Dbjectives ol phaze-1 of implemsntation

T 1l S Nemcy OF rhed [orTepeiia]) [ruld T T

idmrity the pore-inl s ) cedicenres onn- ko e n. side

DG T AT,

tamdidriie sidlciodniy &G cSher ilikafckhmn wih Bha martesl

Sy

Tiesl ehe wilind disvers of BBED

Key changes for introduction of MBED Phase 1
To Implement the first phase of MBED |.e. for NTPC thermal stattons only, following are the key changes |
modifications enwisaged to the existing pracoce of power profurement and scheduling:

Existing machanism of proouremant of

prowar and schaduling

Changes dua to MEED implamantation

Schaduling machanism

Discerms can still sef-schedule the generabtsrs, Rowsver both
Discoms and the ganerators hava to mandatorily participate In

The Discoms selff-schedule tha INTPC gl |
1 generators Based an their entilements and LT:dh_'?:'"" Sl intarket momet oliBowe axchinges for
i aocesg he Poder Exl:hﬂl"ll;EE fze the Baiance
of their anergy requiraments | Bilateral contract settlement woads be camied out taking into |
| accounl the guantum of PO Er which iz salf-schedulad
Ganerabars shall submit ofers and cshall be clezred based on
1 i R ]
NTPC genaratars are scheduled by Discoms / the totad gemand bid inkto the d3y-ahead market
: h d §
2 ﬁsg??:ggkﬂ:p:eﬁ&dmhm capabilities and fince the bids and affers are recerved, the market clearing |
T : engine will seek to optimize the dispatch of generstion sources |
taking technical constraimts into aosount.
Ciscoms oo rob have wisibillty of cheaper
Eﬁ:‘i:;mﬂgzﬁlsrmsmﬁ!m:W ::::;: | The entime demand from WTPC stations shall be met by |
s 5g1J:--|:u Bl izad | dispatching the least-cost ganeration mix whike ensuring that |
4 P PHINGE ' security of the grid is maintained.

MHzcoms bend b ron costlier generation
capacity L its wachrical minimoem in off peak
perizd even at the cost of backing down of |
cheaper generétion

Actions by buyars; sellars & Powar axchanga

Cheaper WTPC plants shall be dispatched te the masirmum
extent whereas costlier plants will ren optimally as reguired,

Genarators are schedulad Based o the mant
order which consigers wariable oharpes as

Generators shall be required ba offer their cepacities in the |
DAM based an self-determined ECR with ns adjustments fae
refraspective rewisions in fuel and other charges. |

4 determnined by the Commission wundar
sactan-G62 of the Aot Watiornal et order shall be formed ersd all ganerabars would |
be subseguently dispatched,
Discoms ¢ Duyers chall e required o submil bids for all I:I'IE |
time-blacks of the vpooming day.
Hecoms / SLEC communicate the despatch
5. schadule to RLDCs fer  their contracted | Discoerns may choose to submit ‘Fixed Demand® in each Block, |
generators. which is price Inelastic and “has to be served®. Further, Flaxible |
Gemand by the Ciscom, cvar and abova the "Axed demand’ in |
| each block will be price sensitva.
Genarators declars their capabilities Fer next
day Lo RUDCE which then cemmunicatss
& entitements o SLDCS. Buvars ang sellers, pased on their mutual preferance, shall
; submit bids and offars on a particular Fower exchanga.
SLDCs  review  their  requirements  and
commuenicate drawal schedwle fo RLDCS,




Existing mechanism of procurement of

powar and schaduling

RLDCs compute the corresponding dispatch
schedule for the Generators
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Changes duid t& MBED implaméntation

Zel-scheduling of generators by Discoms
often [eads to sub-sptimal merit arder stack
for scheduling and despatch, Trug marginal
cost of the systam doasn't get discovared

Schoeduls ravisions

Cnce the bids and offers are recoived, the market clearing |
engine sf the Power éxchanges will schedula the gensarating
gLationg rl'.‘tll:-l.'l.'i-l"l; aptamal IJEEI.'IELIIH |:l-ri|'llii{'.‘-|E5.. Markel ElEEriI"II_:I |
Pricas shall ba discovered for @ach 15 min tme boeck of the |
Upcoming day

A% per extant prastice, both the generatar
and the Discomm can ravise their schedule 778
tirne blocks prior to delbvery witholt ame
financial llability,

Right to Revision (RTR) for the complete flest of WNTPC plants

shall cease [0 axist for the pericd until the results of DAM are |
anneasnced, and swch RTR will be relnstatad in respect of the |
quantum nck cleared in the 0aM from those candidate plants,

Furthier, If there g any need for bemsficiaries to buy f sell
additional powar dlosar to real-tima, they can participate in tha
Ral Time markat {ETH) and cormect thair day-ahead pasitions |
suitably.

Payment and sattlemant

Discoms { buyers will pay to the market cperstor at MOF for
the day-ahead demand. Simifarly, all the generators will bg |

CHgcams pay  the varsble charges to | paid at the MOP according to exetution of their selected bids,
a9, stheduled generalors beased an the guantur | Buyers, wnder LT contraces, will be refundsd the difference
of gnergy sonediuled betwaan the market claar Mg PIECE and the contractas pricg as ]
por the guantum of power self-scheduled through the Bdateral
Contrect Settlement (BCS)
i L"ﬁ:icf’::;aﬂ; t“';g“”;:’d“,a; !:;g‘;‘;ﬁ NTPC generalors who have a lang-term contract will continus |
Sl tha i Sreat to be pakd the fixed cost saparately cutslde the markest
URS power of KT gemaraiors can be
aviiled by a Descom which & not the origineal
beneficiary of tha ;‘EI'IEI'ED:II"E. Such NTPZ. genarators can cell the URS power B tha market. Met
beneficiarias can meek. demand Wﬂh.-;f' this | revenue earmsad ﬂ";.' MNTPC ';-EI'IEI'EILEII"‘E tljl' sefling their URS power
11, URS after aexhausting their share of | will be shared with concamed benefizianas in the rads of 50:50

contracted pawer in such 1S5GS,

The fxed cost Eabdity to the. extent of RS
scheduled by such. bensficiaries wolld rest
with them and not an ariginal bereficianes.

subject to & cedling of 7p/kwh to the generstor and balance Lo
the cencerned pensficiary,
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Saection 3: Benefits estimation of proposed mechanism

Benelits of MBED mechanism

The CERC staff, in the discussion paper on MBED, carred out the benefits modelling for 5 states wiz.
{Andhra Pradesh, Telangana, Maharashtra, Kamataka and Chhattisgarh) for FY 2016-17 bazed on actual
scheduling and dispatch data of Stabe, Central and private generabors, obtained on a 15 -minuka basis,
The benefits demaonstration exercise showcased {see below] the folipwing overall benefits of MBED in a

day-anead trmelrama,

All Piguras in RS crd

Met bemnefits far Bl the Tatal cost of generalion
sintas i e latiot s i s B

Baso case With Market basad Met benefits
econamic dispatch
For FY 201617 GAo4en S2T7T2B &2 220

Total benefits te discams

All figures in Ks crs

Mat bamelbs
for the state

Chhattisgarh Maha Telangans | Karnataka

Total Foa 18 EELD 34 Th AGIF
Ax % of
procurimant 5.0 6B 11.8 2.7 0.8 T.d

o051

Im addition to the abowve, further modelling was carried oul By the Consultants recently to aralyse the
quartum of benefits, If only NTPC thermal stations were to participate in the Phase | implementation

rollout of MBED,
Data used for simulation

wirtual power market runs 0 DB and ATM are simulated to analyse the gainfless situatons of all the
market participants {Discoms, Gencos). The data used for the analysis include:

» Declared Capacity of NTPC statioms and thelr scheduled generation
s Actual demand, discom=wise, from the NTPC stations

« ‘ariable costs and fixed costs of MTPC stations

= Market participation data = Buy and Self béd guanturm and price

The simulation was run for the follawing days in the year in 20240:

Day Roason for selaction

¥ March For pre-covid day banelits estimation
10" March Fastival day = Hall

07 Septembar Low demand day

17 Oorcber High camand day

[SGS demand In bebwaen levels chearvad on 17" Coinber

o 3
I and 307 September

Results and infereances

a, Overall benefits

The comparisen of benefits on the select days is highlighted 2z below:
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The total benefits for 2 day ware categornesd inbe b companants:

= Bepafits from systam cost optimizabon due to optimizaton of dispatch {incraasa in generation
fram cheaper resourcas and reduction in f backing dawn generation from expansiva stations)

o Bapefits from génerators - Additional revariue from salé af URS power distributed bo discoms
based on the methodology devised by e commission,

b. Key inferences

« Dnan average, MBED yields ~49% of benelits? in power procurement cost. The optimization
benefits can be much higher {to the tume of ~I12-159%) If unit commibments related
benefits are additionally captured in day-ahead.

« Proposad M3ED oilot with all 19G5 stations 15 ekpected Lo vield benefits mome than ~ [MNB 5 crores per
day for the entitled states [~INR 1825 crores per year reduction in gower procurement cost)

= If the entre generation in the country is mandzated to partcipate, tofal estimated savings could be o
the extent of ~ Rs 12,000 crores as shown below ;-

Total Enargy Ganaration Walghtad averaga prica Avaraga banafits form Total astimated banafits

(2019-2020) of plants MBED from MBED

1303 B RE X35 kWh 3,740 122058 Or

As per the "Feedback Report of SCED pllot™ issued by POSOCO, the total reducbion in wariable cost of
generation due to SCED was Bs 1624 Crores during the pesriod from April 2019 = January 2021 .2 an
average of ~ RBs 900 crs par year, There are thus substantial addidonal opbmisation benefits to bea
harmessad through the imprermantabon of MBED.

¥ 1 Caleulated By taking average of Banefits simulated far Bl daya axcopt 107 March, &5 Banalles astimated fae 10°°

March is exceplicnally kigh; Berafits are astimatad withoul ollaring rebates, Witlh rebates, the bepelits will 9o up
further.
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Saction 4: Key issues and suggestad mitigation measuras

Relinquishmant of Right to Revise schedule by Discoms

With Lhe implementation of MBED, the participating Discoms will 'f'IZIrEI;t-‘ the right to revise schedules of
the NTPC thermal stations and as such some Discoms had pointed oulb that they may face risk of net
being able to meet demand threugh the day ahead market. With the Intreduction of Real-Time Markeaz,
the Discoms Rave acoess [o an additional avenue o correct their positions, which makes the continuance
of Right to revize untenable in the longer term. An analysis was caried out by the Consultants for two
representative states (Maharashira and Gujarat) over two representative months in 2020 (January and
August) to understand the impact of right to revise schedules in meeting demand. Based on the analysis,
the following inferances could be drawn:

1. There was recall of power {upward revision} for less tham ~ 35% of all slots analysed {less than 25%
for recall from ted-up [SG5), Recalled quantum of greater than 200 MW cccurred for less than 10 %
of clots.

2. Dowrmward rewsions ocourred for more than ~ 0% of the slos [~ 75% of downward revision from
tled-up 1SGS).

3. It =& observed that rmuwech larger share of revisions are dowrward rewvisions, indicating that the
Oiscoms bend to ower schedule on a day ah=ad basis and then correct their positions closer to real -
time, This analysis may Bawve further skewad with the introdueckion of Real-Timea Mariats

Suggested measure! To further minimize the exposure and impact, it is proposed that the Right to
Revigion [(RTR) for NTPC plants shall cesse to ewist only for the pericd untl the results of DAM are
announced and such RTE will be reinstated In respect of the generation quantum not cleared in the D4M
from these plants. hscoms shall be able to meet their day-ahead cemand reliably by placing price
inflaxible bids,

Working capital management for Discoms

As per extant practice of payment for the guantum of power procured, a monthly irvoica For the
aggregated amount of electncity sold to the Discom by the generator i @ menth gets issued in the firss
weal of the ansuing month and thae Discom bas 45 days from the invoice dabe o pay the dues, With the
implertrantaton of MBED, it & expactad that thea anbirg power ted up with NTRC thermal stations would
be ransacted on the power exchangas. This would eall for upfront payment af margin mangy by Discome
to the Power exchanges for the quantum of power grocuned,

It is expeched that with the implementation of MBED for full fleat of NTPC thermal stetions, following
wiold be the owerall funding requirement on 8 yeardy basis,

Welghted average cost of A pprowimate funding
galected plants * riefpuiremaent = daijly réfuirament = yearly
[Rs 7 KW h) [Rs crs ) {REs ors)
550 O 2.4 140-150 51 090-55000
*CHRComs MLt be reguired o poy MOP for sach Sob and would recelve aqiusETents against oed chavges, 5o e Aet cosh of Dower
procrsd wil bé ab che wanghla ¢ g oot

Auaraga daily amargy

transacted [ MUs)

Suggested measure: To ensure that Discoms are not burdened with such huge wupfront payments, a
centrally designated agency wiz. PFC or BEC could provide a lime of credit to Discoms who reguire such
working capital. The Biscom f borrowers could repay such amount along with inberest within a maximum
periogd of 45-60 days from the date of disbursement of each tramchefdisbursement. Following are the
expacted benefits of sweh a meéchanism,

Stakaholdar Banafits

Ganerators = Ensuras paymants to generators ag per the rulas and Bya -laws of the powar exchanges
Discom = Provides the necesssry working capital suppert needed

= Proviges adeguate timeframe for Discoms to repay back the amownt to the dasignatad apency
Exchange = Addresses countarparty risk of axchanges
PFC / g_!t . Prtr-.lrdg apportunity ba incrEase mgjr InEr Bok 'E_!JE and revanuEd Mmam Do er markats

Those Discoms who are financially sound and does not require the help of financial institutions will tend to
save more, The generation cost is likely 1o reduce as there will net be any working capital requirement by
the generating company,
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Need for Price coupling

CERLC Regulations allow for multiple power exchénges (o ensure competition In Day-ahead markets.
Sructurally the same <an continwe, However, for betber system efficiency, there would be a need Lo
combing the bids and offers of both the exchanges to arrive at the following cutcomes:

1) Discovery of uniform Area clearing prices (instead of multiple ATPs due to multiple power exchanges)
2) Achieving higher social welfare as compared to the sum of maximum social welfare in multiple power
exchanges

Following are the key issues which are expected to arise in case a seller and a buyer, who are tled up
through LT PPAs, go to separate exchanges without coupling of exchanges being imolemented;

1] One entity gets cleared whereas the other does not: For instance, say saller & ic ted up with
buyer B for @ variable cost of Bs

3pu, Seller & places an offer in PX Sl

1 and buyer B places an infexible |

bid in P 2. Buyer B gets cleared |

in PX 2 howaver, celier A, due to Byl e

lack of liguidity, does not get T . o
cleared in PX 1. In this case, R ey
Buyer B pays Rs 4 pu &5 MCP and

is expected to get a refund of Rs 2 pw {MCP-contract price ). Howevar, BCS is not possible for Buyer B
since its corresponding seller has not been cleared with whom BCS needs Lo be done, Had there been
price coupling which could have ailowed Seller & o get cleared in case MCP i more than Rs 3 pu, the
BCS mechanism wiould have been possible and the buyer would have got the refund of Rs 2 pu,

21 Both entities get cleared at different Clearing prices leading to disparity in BCS settlement:
For instamce, say seller & |s tied

up with buyer B at a variable f pr— _——— T o b 5

energy price of RS 2 f KWh. |peeeedems o = 1 it 1
Selier & places an offer in PX 1 I 3 iy

and buyer 2 places an inflexible — s L e |

bid in Fx 2 for tha same “ur = s e e o
quantum. Buyer 2 gets cleared T v s 1

in PX 2 at a MCP of, say, R 4 [ Sl

kWh howewer, seller &, gets cleared in P& 1 at a MCP of, say, B=s 3/ kWh.

In this case, Buyer B pays the MCP of Rs 4 / kwh and need to obtain @ BCS refund of Rs 2 / kWh (Rs
4/kWh - Rs 2/ Lwn), However, the seller has received am MCP of Rs 3 J Kwh, ie. an additional
révanug af RS 1 ) EWh only and hence twill not be able to refund back B8 2 J KWhH b the Duyer,

Suggested measure: A% an interim measure of resclving the above issue, L s suggesied thet the
buyers and corresponding sellers, based on their mubua!l preference, would need to submit bids and offers
an a particdlar-Power exchange, This would ensure that both the parties are subject to the same clearing
price and ligukdity, However, CERC [/ MoP is8xploring the feasibility of undertaking price coupling and the
same could also be implemented in due course of bime, as envisaged under the Power Market
Regulations, 2021,

Additional rellef for upfront payments by Discoms

As per extant mechanism,-a 1.3% rebate s provided bo the Discoms, If the payment is made to the
Gancos within 5 days from the inwoice date and 1% rebate if the payment i made with 30 days from the
invoice date. Since with the implementation of MBED, Discoms would be paying wpfront for the oost of
power procurement, they would need o be incentivized by granting additional rebates for such upfront
payment.

Suggested maasure; [t has been analysed that a total rebate of 2% could be offered to Discoms on the
paymen: for the guantem of power procured through eschange, Details of the calculations are
provided in Annexure 2. An additional apalysis (Annexure 5) has been carried out to include
the overall benefits of this offered rebate against the additional working capital burden for
depositing margin money.

Traatment of Bilataral Contract settlemant
Az per the proposed mechanism, the final settlements between generators and Discoms would be

executed 25 per the terms of the contract through the mm

Bilateral Contract Settherment, The Ministry of Power vide

order dated 26" October, 2018 had constituted 8 | - &F Reshe Oty Gorires o Corvscdily  fefalies b
LR B F e T R R R Y a1y ol b W e
iRy N el B e Tnmimea  Sondc Dwtwery
Secaiib Covoms | S o | conirecks am  dalines = dw

11 Ril, IS r e EMp fenriy B [eramls  (Fipsg sl wr |

e, | Sy
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committes on “EMficient Regulation of Electricity Derivatives” for resolving the jurisdictional issue betweean
SEBI and CERC with regard to wvarows forms of contracts of electricity and examire the technical,
operational and fegal framework for electricity derivatives, Accordingly, the Committes has recommended
the adjoining terms and conditions (35 shown alongsde) regarding the regulatory |urisdicton of
eleckricity derivatives products as agreed uoon by CERC and SEBILL

Suggested measure; For the pilot with NTPC thermal stations, ths could be achieved through a
regulatory order outlining the process of adjustment of market-based payments against fiwed charges to
be pald by the Duscoms, An lllustration of this mechanism has been reproduced (0 Annexure 3,

Relaxation/ reduction of transaction charges levied by Power Exchanges

MBED would result Im increase in electricity wolumes, traded through the power exchanges, The
transacbon charges, as levied by the power exchanges, is also expected to go up substarbally as volurme
incregses. This would put edditional prassure on the profitability @nd working capital reguirement of
Discoms, Morgover, the current transaction charges levied by Indign Power exchanges is substantislly
higher than their Eurepean counterparts {(as highlighied in Arnexure ).

Suggested measura: The below alternatives could be exploned and approgriate regulatory interventions
couid be takery by CERC based an merits and further discussionsd corsultations with stakebioiders,

Altarnativas Liability of transaction chargas for | Liability of transaction chargas for
guantum of powar salf-schaduled guantum of powar procurad above salf-
_ scheduled quantum
1 mlif Az per radiced | ooancessienal transackion
. . e e | COSSRE par e NS o
2 As per reduced [ concessional transaction | As per reduced / conpessional transaction
charges per unit Charges per whnit

Applicability of transmission charges

Currgntly, Short Term Dpen Access [STOA) charges and Lransmission losses are applicable for trade in
the power exchange, The STOW charges get adjusted from the payment received by the generators for
their cleared volumes, As MBED would include trade of mediumS long term power through power
exchanges, there is 2 need to relook the exizting mechanism of recovery of LT and ST charges, The
entities who have fong term access should not be liable 1o pay the 5T charges, for the guantum of
electricity, contracted under LT access, and traded through power exchanges,

Suggested measure: Payment of LT Charges could be adjusted agaimst the STOA charges paid by the
generators, hawving long term access for thelr contracted wolumes traded in power exchange, 4s a long-
term measure and reforms, CERC has |ssued the Draft Motification for Grant of Connecbvity and General
MNetwork Access to the inter-State transmission systam in Movember 2017,
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This discussion note 5 intended to elot wiewpoints and comments from stakeholders on the owverall
mechanism and key issues perceived to be faced by market participants IF MBED were to be implemented
for MTPC thermal flieet. Following is tha way forward contemplated for the implementaton of MBED:
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Activily

Timeline

1.

Recelving comments fram stakeholdars an
the Dascussion papar by MoP

May 2021

2

Analysing stakehalder comments

May 2021

a.

Matioral evel workshop on MEED!
= Ohverview and proposed mechanism
far phesa 1 of implemantation
= DCEscussicn on key chaliengeas
perceived by stakeholdars
«  Devising mitigation machanism and
g Su stions

June 2021

Froparing draft regulations, stakehakiar
corsciations and final regulatiens by
LCERC

Soptamber 2071

« Formulation of procedures by POSOCO

a  QOperational changes te be effectad by
Fower exchanges

«  Addrazsing key issues in

impiementation

March 2022

Canduct of mock, exargise

March 2022

Go-LIWE of phase 1 of MBED

1% Agpril 20232




Annaxura 1: Optimization possible on trangiting from SCED to MBED
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Consicer a total demand to be met of 70 MW across four staces, Each state is Lied up with one generator,
&l the generators hawve 2 Declared Capacity of 25 MW and technical minimum of 10 MW (say)
Considering seif-scheduling done for 2 particufar slot for each of the four generators, the increase in
optimization possible as we move from SCED o MBED is highlighted below:;

Ganerators DC [ MW Schedule as per self- | Revised schedules as | Revised schedules as |

{with warlahla schaduling mechanism | par SCED par MEED

cost) MW (MW} [rW)

Gan 1 @ Rs 1/ |25 20 25 25

kWh

Gen 2 éh Ps 24 | 25 20 25 25

kWh

Gen 3@ Rs 3/ | 25 15 10 20 |

k''h

Gan 4 @ Rs & ) | 25 15 i

KWh . _

Total systam cost (RE) 20001 Bl d 4+ 20m 3k = | 20 b 3hxA 0] O3k 1nd= | 25x1 0 25004 20034 Oxg=
R 200 Rz 145 Re 135 |
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Annaxura 2: Hlustration of a farmulation for Rebate (2%)

Poweer Sale Day Days from Invoice Date Additional Rebate () Total Rebate | Y Proposed Rebats [ %)
1 5 0.9 LAT
2 14 o5 2458,
3 i3 0.9 % .47 %
4 32 . ED 2. Jon
5 31 . E6% 2.356%
G 10 (PR FRLEL ]
7 i [ N-3L 9 2.31%
| 48 0. T 2. 25%
9 i D, T 2.25%
H{#] 26 0. 7% 2. 11%
it 5 0, PO 2 320%
12 14 06T 2.17%
13 i | 0, il By 2 1d%
14 22 0.E1% 2.11% Nzﬂfﬂ
15 1 0.5 2.08%
1& 30 (RS 2.05%
17 19 0.50% 2.03% ( ﬁvg )
18 18 0, S0 2.00%:
1% ir 047 1.97%
20 18 03l L. 940
21 15 0L AT % 1.92%
23 14 0. 3% LAT%

3 13 . 35% 1.856%
24 13 0.3 1.o3%
L3 11l LAl% 1.85%
i 10 0. L 1.78%
7 9 G 2% 175
18 B LLE o 1.73%
i) r] 0. 15 18505
I & [0 B 1870
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Annaxura 3: Adjustment of fixed charges against BCS liability

Consicher & gererator with & declared capacity of 1000 MW tied up with 3 discoms &= shown below (Retio
of 5:3:2)

_— Dascom 1 {300 MW

Duscosn I {300 HW)

| Genco {1000 MW} -—

e (Re [ whlleC (Re | kwn] | oiecem 3 200 )

Ganmrator ]
dotais 2.0 1.1

Tha discoms undertake scheduling of the generstor on 8 day-ahead basis, Assuming the abowe
scheduling profite for & particular sior, following are the payments which would be made 1o the generator
for a particular 15-min tme block {as per extant practice of self-schedulimg);

Paymenis (o

GeEnerator for a Dhscoam 1 Discom 2 Discom 3

parthcular 15 nuin (500 * 10B0 * 152760300 " 1000 * IS*F /G0N 200 * 1000 * J5*F/66]

rimme Bilier =

Wariobdn cost pagTnant An 2,50, 0o 150 o E O, S0 5,00, 20
Fianimd Eoeil [Liviy s 54 |, XF, ) B S 55,000 2. & o, (N
lotal payments by
i Az Y ’
the o i iayson #,32,500 155 D00 7 h 000

Let us assume that this generator participalbes in MBED and sells 1000 MW in 0™ lor the same slol of
the vocoming day, Discoms place bid equal to their allocated share in the ganco. Following is the owerall
gcenario of quantum self-scheduled by discoms, bidding and market cleasing lor a particular 15-min time
olock:

1
":‘ﬁ:. . —_
Day ahesl scheaduls . R~ P P ———— 1Y m

Ganco 1000 s | P ‘%E—': B} |  Genco 1000

Discom 1 S0 o Tausuait, ————F: Discom 1 500

Dizoom 1 3040 gy = _-:;l;ﬁ : e :Dib-i.i.]l'll ] 300

Ditscom 1 200 Discom 3 100
MCP i DM .5

Followling is the summary of payment and settlements in case the amount to be refunded back as BCS o
discoms is netted off agalnst their flwed cost [iability.,

f Tram Geperalor

Payment from Marketl operator & MCP a= 1000 * 250 * 2.5 6,25, 000

BLS liabéity of genco b= 1000 *250* (2.5-2) 1,25 000
o e AR TR TO L DOV o e e e e e e S e s i v i e
i Fimied cost liabality of descoms d .75, 000 i
le = = = Sdjusted fixed cpst bty of discoms. — & o o = = = = =T o) = o - A Lop 00, o = = = [

Dizcom 1: 75000
Discom 23, 45,000
Adjusted Fixed cost payment by discoms Discom 3: 30,000

Tatal payment received by generator [=h+8e .05, 000
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Annaxura 4: Transaction charges levied by Power exchanges
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Transaction charges by Power exchanges (Rs / MWh)

25

an
1%
in
5
P ]
EEX-Germany f EEX-France
Mstria f Switz Metherards
delgium

W EEX-Garmany / Austra f Stz
B Mordpoot-Mordics
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Annaxura 5: Impact analyzis on buyers for upfront paymeant

Cistrioution companies will be procuring powes through power exchanges and hence, the powers will be
procured through advance payments / margin money and generating companies will ba realizing the
payment against the power sold on the same day, A rebate of ~2% has been proposed for such advance
payment by discoms,

Howewver, since the distribution companies would be wtilizing the mechanism of working capital from
Decignated agencies to make such upfront pawments, it 8 essertial to wnderstand and compara the
interest cost liability to be incurred by Discoms in availing the working capital facility wis-3-vis the
additional relief in the form of rebates for upfront payments. Discoms wiould be incentivized to participate
in M2E0 if the additional relief suitably compensates them fior the Interest cost incumed.

The approximate funding requirement by Discoms, on a daily basis, would be ~ Rs 150 crs (Section 4,
maln document). Based on the following assumptions, the table below computes the benefits and costs
incurred by the Discoms, because of the MBED scheme,

1. Aworking capital rate of SBIL MCLR (1 vear MCLR of 7%} + 350 basis points
2. A maximum ténure of 45 days for Discoms to repay back the worcing capital loan, and,
3. Proposed rebate of 2.00% on the procurement walue

Approximate funding SBI MCLR 1-year (%) Intarast rata on WEC loan | Interast cost (Rs crs)
requirement - daily {2) [3)=[2)+3.5%% (4) = [X)*[1)*d5 /A6
{Rs crs)
(1]
=] 5 T 1D, 5% el e
Approximata funding requirament | Rebata offerad (%%} Rabata (Rs crs}
- daily (2} (3)=(2)=(1)
(R= cre)
{1}
=1 5[ | %0
Blet benefits are represented hersin:
Rebate provided for upfront Intarest cost Incurred for upfront | Met banefits (R crs)
payment (Rs cra) payment through working capital | (3)=(2)-{1)
{1} loan {Rs crs)
{2}
[3.0 1,55 1.05

It can be thus assumed that irrespective of paying upfront for the cost of power procured throwgh
exchanges, the distribution companies would realize net benefits if additicnal rebate of 2% is offered.
Furthermare, the Ministry of Fower wide Mo, 23/ 22,/2019-RER had already directed disribution companies
to opan and mambain adequate letter of credit a5 Payment Securty rechanism undear the PRPAs signed by
such distribution companies, MLDC and RLDCs were also directed to dispateh power after suitable
intimation from generatars and dstribution companies that such Latter of credits for the desired quanturm
af power have been opened and copies of the same supplied to NLDC [/ BLDCS, The concermed generating
company is entitled to encash the LT after 45-60 days as provided in the PPA, As such, the proposed
MBED mechanism s already in line with the existing requirement of upfront payment and does not aim o
alter the status quo with respect [o such provision,
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