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Executive Summary 

 

Good decisions depend on good measurement. What gets measured gets monitored and 

what is monitored gets delivered. Therefore, measurement systems have to be modernized 

so as to adapt to the fast changing energy landscape. 

In the 11th meeting, while deliberating the subject of shorter scheduling and settlement 

intervals, FOR Technical Committee members appreciated the need to move to 5-minute 

scheduling and settlement in view of the increasing RE penetration and constituted a sub-

group comprising of CEA, CTU, RPCs, POSOCO and CERC Staff. 

The sub-group deliberated on various pros and cons of moving to 5-Minute Scheduling, 

Metering, Accounting and Settlement alongwith associated activities. The implementation of 

ancillary services and AGC system has kick-started the transition to ‘fast’ markets. The sub-

group also noted the developments in other sectors for fast processes such as banking 

sector, oil sector and aviation sector. The sub-group identified the imperatives for moving 

to fast markets viz. increasing renewable energy penetration, harnessing and incentivizing 

flexibility, ramp management, reduced requirement of reserves, more economy in system 

operation, implementation of primary, secondary (AGC) and tertiary reserves/frequency 

control, facilitating & enabling participation of new technologies and need for economic 

(price) signals at shorter intervals. 

The sub-group studied the policy mandate and the regulatory provisions for moving towards 

‘fast’ electricity markets in the present frameworks. The sub-group also carried out review 

of international case studies of Australia, USA etc. for the deeper analysis of challenges and 

solutions for transition to five-minute scheduling and settlement. 

Two 5-Minute Meter Demonstration by meter vendors were held viz. on 13th September, 

2017 at 400/220 kV Magarwada PGCIL S/s, Daman-Diu UT and on 10th October, 2017 at 

765/400 kV Vadodara (Wagodia) PGCIL S/s, Gujarat. The meter testing was witnessed 

jointly by representatives of POSOCO (NLDC, WRLDC), POWERGRID, Gujarat SLDC 

and Meter Manufacturers. During the 5-minute meter demonstration, it was observed that 

additional parameters are available in the meters which were kept disabled as the 

requirement was not posed to the meter manufacturers. The need for software validation 

and new data exchange format, requirement of Automated Meter Reading (AMR) alongwith 

communication infrastructure, storage enhancement, standardized data and information 

protocols were noted as key learnings by the sub-group. 

The sub-group also identified suitable amendments required in various Regulations including 

Grid Code and CEA Metering Regulations. The cost benefit assessment of the metering 

infrastructure requirements in terms of hardware & software upgradation needed for 

scheduling, metering, accounting and settlement by the NLDC, RLDCs, SLDCs and 

RPCs/NPC including for cross border transactions was also carried out.  
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The sub-group has evolved a detailed action plan for migration to the five-minute scheduling 

and settlement in a phase-wise manner. The sub-group has also suggested time-frames for 

the implementation of identified activities and set the target date for migration to 5-minute 

scheduling, metering accounting and settlement as 01st April, 2020. The sub-group 

recommends extensive information dissemination requirements and capacity building 

measures required for all stakeholders. 

The recommendations of the sub-group are summarized as follows: 

 Move to “Fast” Markets 

 Development of Forecasting as a Core Area in System Operation 

 Implementation of Five minute Scheduling and Despatch 

 Implementation of 5-minute bidding in OTC and Power Exchanges 

 Five-minute Energy Accounting and Settlement System 

 Administration and Treatment of the five-minute deviation price. 

 Pan-India Pilot Project on 5-minute metering 

 Change in data exchange file structures and other technical issues 

 Regulatory Interventions 

 Amendments in CEA Metering Standards 

 Upgradation/Replacement of Metering Infrastructure 

 Holding workshops, dissemination, stakeholder capacity building 

 Implementation of SAMAST Recommendations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



FOR Sub-Group Report on 5-minute Scheduling, Metering, Accounting and Settlement Page 6 

 

 

Action Plan 

 

 

 

 

 

 

 

 

Required Action  Action By  Timeline 

Pilot Projects implementation (Freezing technical 

specs for ISTS meters to enable pilot project 

implementation. After specs is in place, time for 

NIT, LOA, type test, delivery, installation etc.) 

CTU / RPCs / 

POSOCO 

June 2018 

CERC Staff Paper on Regulatory Framework for 

5-minute Scheduling, Metering & Settlement 

arrangements  

CERC June 2018 

Changes in CEA standards & regulation CEA June 2018 

Final Regulatory Framework  CERC September 

2018 

Formulation of Technical specifications for new 

meters and configuration change at RPC/State 

level 

CTU/RPCs/ 

POSOCO 

July 2018 

Software upgradation at 

RPC/NLDC/RLDCs/SLDCs 

CTU/RPCs/ 

POSOCO 

July 2018 

Procurement process from tendering to 

commissioning led by CTU at inter-state level 

and STU at intra-state level 

CTU/RPCs/ 

POSOCO 

September 

2018 

Power Exchanges to migrate to 5-minute bidding 

framework 

CERC / Power 

Exchange /POSOCO 

April, 2019 

Trial Run (Transition)  All April 2019 – 

March 2020 

Go Live All 01st April, 2020 
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Chapter 1 - Introduction 

1.1 Context and Background 

 

The Forum of Regulators (FOR) had constituted a “Technical Committee for 

Implementation of Framework on Renewables at State Level” (hereinafter referred to as 

FOR Technical Committee) to facilitate large scale grid integration of renewables. In the 

11th Meeting of the FOR Technical Committee held at Chennai on 28th March 2017, 

deliberations were held on the agenda item “Introduction of 5 Minute Time Block – Rationale, 

Preparedness and Costs (towards metering and related infrastructure) and Benefits, and Way 

Forward”.  

 

The 15-minute scheduling, metering, accounting and settlement system has been 

implemented in India in 2002-2003 with genesis in the landmark Central Electricity 

Regulatory Commission (CERC) order on Availability Based Tariff (ABT) mechanism in 

Petition No. 2/99 dated 04th January, 2000 [1]. Power Exchanges, which were implemented 

in 2008, began with an hourly market and migrated to sub- hourly (15-minute) market with 

bidding for every 15-minute time block.  

 

Government of India (GoI) has set a Renewable Energy (RE) target of 175 GW capacity by 

2022. The need for implementing a 5-minute scheduling and settlement at the Inter State 

level is being felt considering the variability of load and renewables especially considering 

increasing RE penetration in the coming years. Worldwide, it has been recognized that 

shorter despatch and settlement period such as 5-minute offered a lot of advantages, 

particularly in terms of reduction in the requirement of reserves, robust price discovery and 

bringing out the value of flexibility.  

 

The regulatory framework for reserves has been formulated by CERC as also mandated by 

the National Electricity Policy, 2005. Currently, in India, Ancillary Services have been 

implemented at the inter-state level, as tertiary reserves at the ISTS level where actions at 

the power plant happen after 16-30 minutes as advised by National Load Despatch Centre 

(NLDC) in coordination with Regional Load Despatch Centres (RLDCs), POSOCO.  

 

Recently, in January, 2018, secondary reserves through Automatic Generation Control 

(AGC) system have been operationalized, on pilot basis at NTPC Dadri Stage-II with control 

at NLDC, after CERC approval vide order no. 79/RC/2017 dtd. 06th December, 2017 [2]. It 

paves the way forward for secondary regulation services through AGC to be introduced 

pan-India. CERC also observed that a settlement system based on 5-minute time block is 

likely to bring in better granularity in grid management and ramp monitoring. The 

Commission, therefore, directed that 5-minute accounting should be implemented for 

improved record of AGC signal and the up/down response of the plant. 
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The FOR Technical Committee recommended the implementation of its report on 

Scheduling, Accounting, Metering And Settlement of Transactions in electricity (SAMAST) 

at the intra-state level [3]. The states implementing SAMAST at the intra-state level are 

required to factor the 5-minute periodicity in the metering as well as software being 

procured for scheduling and settlement. 

 

In the 11th meeting, while deliberating the subject of shorter scheduling and settlement 

intervals, FOR Technical Committee members appreciated the need to move to 5-minute 

scheduling and settlement in view of the increasing RE penetration. For working out the 

modus operandi regarding migration to 5-minute scheduling, metering, accounting and 

settlement, it was decided that a sub-group would be constituted comprising CEA, CTU, 

RPCs, POSOCO and CERC Staff which would examine these issues in further detail and 

submit its report to the FOR Technical Committee. 

1.2 Constitution of the Sub-Group 

 

The Sub-Group has been constituted by the FOR Technical Committee, vide 

communication dated 02nd May, 2017 (Annexure – 1), to examine the various aspects of 

migrating from 15-minute to 5-minute scheduling, metering, accounting and settlement at 

the inter-state level to facilitate large scale integration of renewables, comprising of the 

following members: 

(a) Shri S.K. Soonee, Advisor, POSOCO 

(b) Representative of all RPCs and NPC 

(c) Representative of CEA 

(d) Representative of POSOCO 

(e) Representative of CTU 

(f) Representative from one RE rich state each in NR, WR and SR 

1.3 Terms of Reference 

 

The broad terms of reference for the Sub-Group are:- 

a) Look at all pros and cons of moving to 5-Minute Scheduling, Metering, Accounting 

and Settlement 

b) Identify all activities to move from 15-minute to 5-minute scheduling, metering, 

accounting and settlement 

c) Identify changes required in various Regulations including Grid Code and suggest the 

required amendments 

d) Suggest amendments required to the CEA Metering Regulations and assess the 

metering infrastructure required 

e) Suggest any specific requirements in this context for cross border transactions 

f) Infrastructure requirements in terms of hardware & software upgradation needed 

for scheduling, metering, accounting and settlement by the NLDC, RLDCs, SLDCs 

and RPCs/NPC 
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g) Detailed action plan for migration including phasing of activities if required 

h) Time-frames for the implementation of identified activities and target date for 

migration to 5-minute scheduling, metering accounting and settlement 

i) Information dissemination requirements to be identified 

j) Capacity building measures required for all stakeholders 

k) Any other suggestions related to above 

1.4 Meetings  

 

Three meetings of the Sub-Group were held as follows: 

a) First Meeting – 03rd August, 2017 at NLDC, Delhi 

b) Second Meeting – 28th August, 2017 at NLDC, Delhi 

c) Third Meeting – 25th October, 2017 at NLDC, Delhi 

 

Two 5-Minute Meter Capability Demonstration by meter vendors were held as follows: 

a) M/s Secure Meters and M/s Elster-Honeywell on 13th September, 2017 at 400/220 

kV Magarwada PGCIL S/s, Daman-Diu UT 

b) M/s L&T on 10th October, 2017 at 765/400 kV Vadodara (Wagodia) PGCIL S/s, 

Gujarat 
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Chapter 2 - Imperatives for Fast Markets 

2.1 Existing Practices in Indian Electricity Market 

 

In pre – ABT era, there was practice of daily energy booking, joint meter reading based 

monthly accounting, overlay accounts and frequency measurement from SCADA. There 

were no inbuilt incentives for generators/utilities to respond for issues like frequency 

control, merit order operation, grid discipline, power trading, etc. 

 

The introduction of ABT was recommended by GoI appointed ECC (Energy Conservation 

and Commercialisation) Inc. Consultant in its comprehensive report on Bulk Power 

Generation and Transmission Tariff in February-1994. It was also supported by NTF 

(National Task Force) & RTF (Regional Task Force) recommendations from 1995-98. In line 

with these recommendations, CERC introduced multi-part tariff through implementation of 

ABT Mechanism vide order in Petition No. 2/99 dtd. 04th January, 2000 at inter-State level. 

 

The ABT mechanism comprising of 15-minute scheduling, despatch, metering, accounting 

and settlement along with deviation accounts at the inter-state level was implemented in 

different regions in a phased manner during 2002-2003. Under the ABT mechanism, a 

coordinated multi-lateral scheduling model has been adopted. Electricity Act, 2003 

mandated open access in inter-state transmission which was introduced in May, 2004 and a 

beginning was made with bilateral transactions through 15-minute trading in power and 

settlement. Subsequently, in 2008, collective transactions through the Power Exchanges 

(PX) were also introduced with hourly bidding, clearing and settlement of trades. 

Subsequently w.e.f. 1st April 2012, the PX also moved to a 15-minute price discovery in the 

Day Ahead Market (DAM). This shift aligned the PX markets with scheduling, despatch & 

settlement practice in India. 

 

Ancillary Services were launched in April, 2016 to address the need for ‘fast’ deployment of 

tertiary reserves [4]. The amendments in Indian Electricity Grid Code (IEGC) in April, 2017 

mandated primary response (within few seconds) [5]. CERC has also laid down roadmap for 

Automatic Generation Control (AGC) (few seconds to few minutes) for enabling Secondary 

Reserves on a regional basis in October, 2015 [6]. Recently, in January, 2018, secondary 

reserves through Automatic Generation Control (AGC) system have been operationalized, 

on pilot basis at NTPC Dadri Stage-II with control at NLDC, after CERC approval vide 

order no. 79/RC/2017 dtd. 06th December, 2017 [2]. CERC also observed that an energy 

settlement system based on 5-minute time block is likely to bring in better granularity in 

grid management and ramp monitoring & management. CERC, therefore, directed that                

5-minute accounting should be implemented for improved record of AGC signal and the 

up/down response of the plant. 
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2.2 Development of ‘Fast’ Processes in Other Sectors 

2.2.1 Banking and Financial Services Sector 
 

The Reserve Bank of India administers the National Electronic Funds Transfer (NEFT) 

system. Prior to July, 2017, NEFT settlement was done at hourly intervals from 8:00 am to 

7:00 pm on all working days.  

With effect from 10th July, 2017, additional settlements in the NEFT system at half-hour 

intervals have been introduced to enhance the efficiency of the system and add to customer 

convenience [7]. Therefore, there is introduction of 11 additional settlement batches during 

the day (at 8.30 am, 9.30 am, 10.30 am … 5.30 pm and 6.30 pm), taking the total number of 

half hourly settlement batches during the day to 23. 

The half hourly settlements speed up the funds transfer process and provide faster credit to 

the destination accounts thereby ensuring better service for customers. 

2.2.2 Oil & Gas Sector 
 

India joined the league of USA, Europe and Australia where fuel prices are revised on a daily 

basis. The dynamic auto fuel pricing mechanism was successfully implemented, on pilot basis, 

in five select cities from May 1, 2017. Under the daily revision exercise, the moving average 

of product price for the preceding 15 days with a lag of two days is taken into consideration 

for deciding the retail price. Subsequently, the scheme was rolled out pan-India w.e.f. 16th 

June, 2017. This move ensures that the benefit of even the smallest of changes in 

international oil prices is passed down the line to the end users every day. 

2.2.3 Aviation Transportation Sector 
 

Director General of Civil Aviation (DGCA) vide circular dated 27th September, 2017 [8] 

directed that departure slots may be distributed evenly within an hour with not more than 

five departure slots in 10 minutes and total of 30 per hour. The Air Traffic controller (ATC) 

approval for push back and start up shall be valid for five minutes only. Aircraft not adhering 

to pushback clearance will go back in the sequence. Airlines not adhering to their time slots 

will lose their “historicity” during the preparation of schedule for the next season, which 

means a poor track record will spoil their chances of getting the sought after slots such as 

those available during peak hours. 

The move would penalise airlines with poor on-time performance and will ensure that those 

with a better record do not suffer. It will help prevent a ripple effect on operations if a flight 

gets delayed. The travellers would gain from the reduced delays of the flights. 
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2.3 Imperatives for moving to 5-Minute Scheduling & Settlement 
 

The various imperatives for moving to fast markets are discussed below: 

2.3.1 Increasing Renewable Energy Penetration 

 

RE technologies such as solar and wind increase the level of variability and uncertainty in 

power grid operations; characteristics that are inherent of electric power systems. GoI has 

set a target of 175 GW of RE by 2022. A recent Greening-the-Grid joint study [9] by 

Ministry of Power, GoI and USAID analyzed that peak system wide one-hour up-ramp 

increases 27% compared to a system with no new renewables, to almost 32 GW up from 

25 GW (Figure 1). This ramp rate can be met if all generating stations exploit their inherent 

ramping capability. A significant change in load shape could affect the net load ramp rate. 

Five-minute scheduling and despatch has been demonstrated world-over to better handle 

faster ramping needs pushed up by grid integration of RE. 

 

 
Figure 1: Sample Day in 2022 (Source: GtG Study Report) 

Faster markets will allow access to manoeuvring capability of the conventional generation to 

respond to fluctuations in load and variable generation [10]. There may be a need for an 

additional ‘fast’ responding ancillary service for supplemental ramping or load following 

when the generation fleet providing energy can’t respond fast enough. Better alignment with 

the timescale of variable RE resources, enables better utilization of wind and solar forecasts 

and therefore, lead to reduced wind and solar curtailment. 

2.3.2 Harnessing and Incentivizing Flexibility 

 

In India, power demand depends upon many factors including weather, season and time of 

the day. An analysis of the All India yearly demand shows that there is difference of the 
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order of 45 GW in maximum and minimum demand during winter months as against the 

about 25 GW during summer months.  

 

The data analyzed by POSOCO in the “Electricity Demand Pattern Analysis” report [11] 

demonstrates that there is minimum demand of around 100-105 GW for about 95 % of the 

time in a year (Figure 2). There is need for peaking up/backing down for about 5 % time of 

the year.  

 
Figure 2: All India Demand Duration Curve (2008-2017) 

With changing load profile, flexibility in the existing fleet of conventional generation has to 

be harnessed to facilitate integration of RE. As more renewable generating capacity is added, 

increasingly different net load shape takes place. The fast ramping/backing down & peaking 

support capability of the generators viz. hydro, gas etc. has to be valued and incentivized. 

The hydro and thermal flexing is already helping the Indian power system flexibility needs. 

However, with 175 GW of renewables, the flexibility needs of the Indian power system will 

grow manifold.  

 

As per Figure 3 below, the hourly variations in hydro generation of the order of 8000 MW 

reduce to about 3500 MW in case of 15-minute despatch. Similarly, the hourly variations in 

the thermal generation of the order of 8000 MW reduce to 2500 MW in case of 15-minute 

despatch. Therefore, further reduction in the scheduling and despatch time-frame from 15-

minute to 5-minute would result in reduced variation in generation leading to better 

efficiency. 
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Figure 3: Comparison of Hydro and Thermal Generation (Hourly vs 15-Min) 

The demand for and provision of flexibility materialises in short-term markets. Through 

market design refinements, flexibility needs can be fulfilled and efficient flexibility provision 

can be achieved [12]. The electric grid has always been somewhat flexible in order to meet 

variable electricity demand at every instant. But increasing variability and ramping 

requirements introduced by cleaner, more modern power system means system flexibility is 

poised to become more and more valuable. 

 

Many different resources are already available to deliver grid flexibility on both the short-

term operational timeframe and the long-term planning timeframe.  Flexibility can come 

from physical assets, such as batteries and fast-ramping hydro, natural gas plants, but it can 

also come from improved operations, such as shorter dispatch intervals and improved 

forecasting tools [13]. Shortening dispatch schedules can allow the grid to respond more 

rapidly to changes in supply from variable renewables. Shortening dispatch intervals also 

creates value for flexible resources that are capable of responding in near-real-time by 

ramping up or down easily. 

2.3.3 Ramp Management 

 

The  effects  of  variability  in  demand  are  compounded  by  the  variability  of  wind  and  

solar  power  generation,  which  increases  the  volatility  of  the  power  system.  At 

present, in the Indian system, typical ramp up/down of 250-300 MW/min for about an hour 
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is observed during morning and evening peaks (Figure 4). However, when the granularity of 

the ramp is analyzed on minute to minute basis, it goes to as high as 600 MW/min for few 

minutes (Figure 5). Presently, much of the ramping requirement is taken care through 

scheduling of fast acting hydro generation.  

 

 
Figure 4: Ramping Requirement during Peak Hours 

 
Figure 5: Ramping Requirement within a Ramp (Acceleration) 

CEA National Electricity Plan (NEP, Dec-2016)-draft [14] analyzed the hourly data of three 

years and estimated the All India Load profile and Net load curve (Figure 6) for the year 

2021-22 based on respective projected Peak Demand and Energy Requirement. It is 

observed that high ramping up and down requirements are there especially in the peak and 

off-peak times. The duck belly demand to peak demand ratio is 61% which will lead to 

partial loading and two shifting i.e. cycling of conventional power plants. 



FOR Sub-Group Report on 5-minute Scheduling, Metering, Accounting and Settlement Page 19 

 

 

The ramping requirement for 2021-22 for 8760 hours (24X365) has been estimated              

(Figure 6). There is substantial amount of hours when ramping requirement is in the range 

of 350-450 MW/min. in a year. Therefore, NEP requires that fast ramping capabilities of 

conventional generators must be harnessed for grid integration of RE along with suitable 

market framework through fast ancillary services to incentivize the capability. 

    

Figure 6: All India Load Curve, Net Load Curve and Ramp Distribution in 2022 (Source: NEP, CEA) 

As per Figure 7, it is observed that the ramp management through 5-minute schedule is 

easier than with 15-minute schedule. In case of 15-minute despatch, there is always 

possibility of over-scheduling or under-scheduling resulting in large deviations from 

schedule. 

 

 
Figure 7: Ramp Management through 5-Minute and 15-Minute Scheduling 

Therefore, faster markets will facilitate introduction of flexible ramping products to help 

improve the short-term operational flexibility of the electric grid. The benchmarking of 

ramp rate of generating units is also required. 
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2.3.4 Improved Forecasting, Scheduling and Despatch 

 

It is understood that the difference between the forecasted and actual values has a bearing 

on the confidence level of the system operators relying on forecasts for maintaining system 

security and reliability, especially with increasing level of variable renewable generation. The 

state utilities can take advantage of relationships between forecast error and forecast 

horizons, and between the magnitude of output variability and the length of the despatch 

period [15]. Improved forecasting leads to better scheduling and despatch of the system 

resources. Further, this migration of value upstream from system operation necessitates 

improvements in both forecast skill and effective forecast communication. 

 

Short  despatch  intervals  allow  more  frequent  re-dispatch  of  the  whole  systems, 

enabling deviations to be dealt with by adjustment of every market participant in the system 

as appropriate. Long scheduling and despatch intervals mean that deviations in load and 

variable  generation from  the  central  set  point  for  the  interval  for  be significantly 

larger, requiring larger regulation services.  

 

The timing of solar and wind variability occurs more in the sub-hourly to multiple-hour 

timeframe, not in the minute-to-minute timeframe for which regulation service (more 

expensive) is intended. The accuracy of RE forecasts is significantly higher the closer they 

get to dispatch. Consequently, the ancillary service requirements will also be lower. Enabling 

more dynamic despatch capabilities takes advantage of the implicit nature of renewable 

energy and weather, just as other scheduling practices, such as start-up costs and minimum 

run times, are used to reflect the implicit characteristics of thermal generators and fuel 

sources [15].  

 

It is observed that the constituent states can closely match their schedules with actual 

drawal from the grid through better portfolio management. It results in lesser stress on the 

grid. Hence, faster despatch interval leads to improved forecasting and scheduling in system 

operation with/without renewable generation.  

 

Delhi 
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Rajasthan 

 

 

2.3.5 Reduced Requirement of Reserves 

 

The operating reserve requirements are dynamic and change based on system conditions. 

Therefore, operating reserve requirements majorly depend on the operating despatch 

interval frequency. It has been observed that faster markets improve access to generation 

that may be available to alter its output, whereas slower markets restrict units on economic 

dispatch so that they cannot respond to demand changes within the dispatch period [16].  

 

As observed from Figure 8 below, analysing the data from 2008-2017, the hourly variations 

of the order of 14000 MW reduce to 5000 MW in case of 15 minute despatch.  

 

     
Figure 8: Comparison of Variation of All India Demand (15-minute vs Hourly) 

As observed from Figure 9 below, in 2016-17, the hourly demand variations of the order of 

12000 MW reduce to 4000 MW in case of 15 minute and further to 2000 MW in case of          

5-minute scheduling and despatch. 
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Figure 9: Reduced Reserve Requirement 

It is observed from literature available that the standard deviation (σ) of the load variability 

is a useful parameter to estimate the reserves and 3σ is the estimated quantum of tertiary 

or load following reserves required to handle the variability. The analysis of the 2016-17 

data indicates that in case of hourly despatch, the reserve requirement  is of the order of 

11,000 MW which reduces to 3300 MW in case of 15-minute and further reduces to           

1400 MW in 5-minute scheduling and despatch. Therefore, 5-minute scheduling and 

settlement will further reduce the variations and therefore, the requirement of reserves is 

reduced.  

 

Generally, moving from 15-minute to  5-minte would help in maintaining better load 

generation balance and consequentially, better frequency control, which also requires 

sufficient primary and secondary controls (i.e. Governor response, and AGC). The 5-minute 

despatch interval provides an opportunity to better balance the system in the ‘scheduling’ 

time frame itself and subsequently, the automatic controls (primary and secondary 

frequency controls) would play an important role in the real time. . CERC has already 

directed for roadmap for reserves in its order in Petition No. 11/SM/2015 dated 13.10.2015. 

There is a need for compliance monitoring of the primary control through FGMO, as also 

directed by CERC vide order dated 31-July-2017 under Petition 84/MP/2015.  

 

Recently, in January, 2018, secondary reserves through Automatic Generation Control 

(AGC) system have been operationalized, on pilot basis at NTPC Dadri Stage-II with control 

at NLDC, after CERC approval vide order no. 79/RC/2017 dtd. 06th December, 2017. 
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CERC also observed that an energy settlement system based on 5-minute time block is 

likely to bring in better granularity in grid management as well as ramp monitoring & 

management. CERC also directed that 5-minute accounting should be implemented for 

improved record of AGC signal and the up/down response of the plant. The implementation 

of 5-minute scheduling and settlement is vital for control and compliance monitoring of the 

pan-India AGC implementation.  

2.3.6 Implementation of Primary, Secondary (AGC) and Tertiary Reserves/Control 

 

The introduction of Ancillary Services in Indian power system has seen a marked 

improvement in the frequency profile. The average frequency remains very close to               

50.00 Hz in a day. The Frequency Variation Index (FVI) has improved to around 0.03-0.05 

with the frequency remaining within the IEGC Frequency Band for 75-80% of the time and 

more (Figure 10).  

 

It is observed that while the frequency is remaining within the IEGC specified frequency 

band close to 50.00 Hz, there are frequency excursions occurring outside the allowed 

frequency band at the hour boundaries. The frequency excursions are short and sharp in 

nature and managing these frequency excursions require fast responding resources, such as 

hydro, which can be pulsated for a short duration and ramped up/down quickly in 

succession.  

  
Figure 10: Frequency Profile over the Years 

Different frequency control mechanisms, namely, primary frequency control, secondary 

frequency control and tertiary frequency control act in different time frames as shown in 

the Figure 11. Presently, in India, primary frequency control is mandated and needs to be 

enforced. A pilot for implementation of secondary frequency control has been implemented. 

The present Ancillary services implementation falls in the category of tertiary frequency 

control at the inter-state level where actions at the power plant happen 16-30 minutes after 

the same is advised by NLDC. 
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In order to further reduce the frequency fluctuations and achieve a more stable frequency 

profile, implementation of primary response and secondary response as per the CERC 

Roadmap for Reserves is essential. 

 

 
Figure 11: System Balancing in India – A schematic 

Recently, in January, 2018, secondary reserves through Automatic Generation Control 

(AGC) system have been operationalized, on pilot basis at NTPC Dadri Stage-II with control 

at NLDC, after CERC approval vide order no. 79/RC/2017 dtd. 06th December, 2017 [2].  

CERC also observed that an energy settlement system based on 5-minute time block is 

likely to bring in better granularity in grid management and ramp monitoring. The 

Commission, therefore, directed that 5-minute accounting should be implemented for 

improved record of AGC signal and the up/down response of the plant. Mileage based 

settlement has been mandated for AGC payment on a 5-minute interval as per CERC order. 

 

In the NEM (Australia), Frequency Control Ancillary Service (FCAS) is sourced from 

markets operating in parallel to the wholesale energy market, with the energy and FCAS 

markets being optimised simultaneously so that total costs are minimised [17]. Contingency 

FCAS is divided into raise and lower services at three different speeds of response and 

sustain time: fast (6 seconds), slow (60 seconds) and delayed (5 mins). In response to a 

contingency event, each type of contingency FCAS works together to recover the power 

system frequency within the applicable frequency bands and time frames defined in the 

frequency operating standard, as displayed in Figure 12. 



FOR Sub-Group Report on 5-minute Scheduling, Metering, Accounting and Settlement Page 26 

 

 

 
Figure 12: Frequency Deviation and FCAS Response (source: AEMC Issues Paper [14]) 

Australian Energy Markets Commission (AEMC) has released an issues paper [17] to review 

the structure of FCAS markets, to consider: 

• any drivers for changes to the current arrangements, how to most appropriately 

incorporate FFR (fast frequency response) services, or alternatively enhancing incentives 

for FFR services within the current six second contingency service 

• any longer-term options to facilitate co-optimisation between FCAS and inertia 

provision. 

 

Similarly, in USA, some systems with higher penetration rates are introducing new Ancillary 

Services [18] as follows: 

• MISO introduced a 5‐minute ramping ancillary service 

• CAISO introduced a 5‐minute flexible ramping product. 

• ERCOT proposed a redesign of its AS market to enable new technologies to help meet 

an anticipated growing need for frequency response in case inertia fell 

 

Therefore, there is need to integrate faster frequency control services offered by new 

technologies into the current regulatory and market arrangements. 

2.3.7 Facilitating & Enabling Participation of New Technologies 

 

Product duration (how long a product has to be delivered) can have relatively restrictive 

consequences for market participation, especially in balancing markets. The longer a product 

has to be contracted (capacity) or delivered (energy), the more this restricts the potential 

number of flexibility providers. Longer contracting requirements are restrictive for RES and 

DSR (or small-scale storage) need shorter duration for commitment [19]. The three 

technology trends bringing disruption to the electricity industry – electrification, 

decentralization and digitization – will affect grid and behind-the-meter economics 
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differently depending on their trajectory of adoption. Therefore, 5-minute scheduling and 

settlement will encourage such providers to participate in the Indian electricity market. 

 

Arrangements should be designed to take into account the full range of potential market 

and network solutions. They should not be targeted at a particular technology, or be 

designed with a particular set of technologies in mind. Technologies are changing rapidly 

and, to the extent possible, a change in technology should not require a change in 

arrangements [19]. The design of the market should enable the market to choose the least 

cost technology for supply or the technology that is most valued by consumers. Technology 

neutrality is therefore important in that it enables an efficient mix of generation and 

consumption market responses in the short term and an optimum mix of supply side and 

demand side investment in the longer term. This minimises the costs of supply over time. 

 

There is already some level of investment in fast response technology – such as aggregating 

distributed battery storage, next generation gas peaking plants and faster start demand 

response. Five minute settlement will enable efficient investment to be directed towards 

generation and demand side technologies that represent the optimal path to balance supply 

and demand over time [19]. The capital costs of new technologies – such as utility-scale 

battery storage – have been decreasing and investors’ expectation of wholesale market 

revenues are increasingly becoming a key decisive factor in their uptake. In this context, it is 

important that the market design features such as settlement processes do not inadvertently 

create artificial barriers for efficient new generation and demand response technologies to 

enter the market. 

2.3.8 Need for Economic (Price) Signals at Shorter Intervals 

 

A market where the price signals provide incentives to respond to supply and demand 

changes over the shortest timeframe practicable, will provide more efficient wholesale 

market outcomes. To promote efficient outcomes in the electricity market, spot prices 

should generally reflect the marginal cost of supply and value of consuming electricity. When 

supply and or demand conditions change frequently, a shorter scheduling and settlement 

interval is likely to lead to prices that more accurately reflect the value of supplying or 

consuming electricity at different times. With hourly bidding, the conventional generators 

could place sell bids and the buyers could place buy bids for each hour of the next day of 

delivery. After introduction of sub-hourly bidding in the power exchanges in India, the 

granularity of 15-minute bids gave greater flexibility to the generators on supply side to 

utilize their ramping and start-stop capabilities.  

 

The distribution utilities also adapted the sub-hourly bidding to manage their procurement 

portfolio on the demand side. The Sub-Hourly bidding in the Power Exchanges has helped in 

reduction of steep ramps, elimination of sharp discreet changes, reduction in frequency 

fluctuations, facilitation of better load management and integration of renewables. The 15 
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minute versus hourly schedules, volumes and prices for a sample day in Sub-hourly and 

Hourly time blocks in the Power Exchange(s) are illustrated in Figure – 13, 14 and 15 resp. 

 

                

Figure 13 : 5 Minute, 15 Minute and Hourly Schedules   Figure 14 : 15 Minute and Hourly Volumes 

 
Figure 15: 15 Minute and Hourly Prices in PX 

At present, four time–blocks of 15-minutes (total 60 minutes) is provided for re-scheduling 

of resources. With the advent of new technologies and fast responding resources i.e. 

Storage, Demand Response, Electric Vehicles, there is need for faster despatch to 

incentivise the participation of distributed resources, aggregators and neighbouring markets 

best able to contribute to system needs. Scheduling rules that restrict generators to hourly 

movements artificially hobble the conventional generation fleet, resulting in lost 

opportunities for those generators and increased costs for all [10].   

 

The suite of day-ahead, intraday, real-time (balancing) and ancillary services markets are 

where prices optimise the system in the short run, and reveal the value of electricity (and 

thus investments in the long run). 
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Chapter 3 - Policy and Regulatory Mandate 

3.1 CERC Consultations and Orders (2010, 2017) 

 

CERC deliberated the adoption of shorter bidding and despatch intervals for bringing in 

more efficiency in the Indian electricity market. In this direction, CERC floated a 

Consultation Paper on Modifications in Power Market Design: Evening Market, 15 minute 

Bidding time block and Ancillary market on Power Exchange dated 13th August, 2010 [20]. 

The relevant extracts are quoted as below: 

 

“…B. Change of bidding time block from 1 hour to 15 minutes on Power Exchange 

 

2. Rationale for 15 minutes bidding time blocks 

 

1. One of the major benefits will be attracting wind generators and solar generators to power 

exchanges. Wind generator and solar generators which are untamable resources and dependent on 

wind velocity and sunlight availability respectively for carry a higher risk in bidding and committing 

supply for time blocks of 1 hour. 

 

Further, these generators are small in size and loss of opportunity for even a single time block of 15 

block has a high impact on the generators in terms of UI liability. Smaller bidding time blocks will 

increase their comfort to bid and will attract them to the day ahead market. This is also relevant 

especially in the context that there is a greater push towards renewable at all policy making levels. 

 

2. Hourly bids results in the high ramp rates at the hour boundary (kink), particularly at the start 

and the end of the morning and evening peak hours. In real time load ramp is seasonal and linked 

to sunrise/sunset etc which is a gradual process. Implementation of 15 minute bidding interval in 

the Power Exchange(s) would increase the operational flexibility, accommodate the ramp rate and 

reduce the UI. 

 

3. This will increase the operational flexibility of the system operator and the utilities. As the utilities 

move closer to the day of operation, the uncertainty in forecasted demand is reduced and maximum 

flexibility is needed in the day–ahead procurement to balance their portfolio. This inflexibility 

manifests as imbalances in real time operation thereby posing a threat to grid security. This will get 

address with 15 minute bidding time block. 

 

4. It is well know that value of electricity is dependent on the time when it is consumed. At a 

granular level it means that the value does not necessarily remain the same for each 15-minute 

time block and hence 'hourly bids' do not truly reflect the perceived value. Allowing 15-minute 

bidding to participants will help them manifest their value for electricity with time more precisely 

and would thus result in better price discovery. 
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5. The 15 minute bidding could also help in handling transmission congestion issue. If the corridor is 

available for a period shorter than the hour the corridor can then be used which is not possible 

presently….” 

 

Recently, in December, 2017, CERC approved the commissioning of the Automatic 

Generation Control (AGC) Pilot Project between NLDC and NTPC Dadri Stage-II vide 

order no. 79/RC/2017 dtd. 06th December, 2017 [2]. The relevant extracts are quoted as 

below: 

 

“…The Commission finds that 5-minute accounting is possible for this project, and directs that the 

same should be implemented for improved record of AGC signal and the up/down response of the 

plant. This data will also be utilized for payment purposes for the mark-up. Settlement of energy 

charges and deviation charges shall continue to be on the basis of 15-minute time block…” 

3.2 NITI Ayog Report - India’s Renewable Electricity Roadmap 2030 (2015) 

 

NITI Ayog in its Report on India’s Renewable Electricity Roadmap 2030 [21] recommended 

that for RE Grid Integration and More Efficient Grid Operation, 5-minute Scheduling and 

Dispatch may be adopted. The relevant extracts are quoted as below: 

 

“…Interventions to reduce overall system costs [Section 3.23(ii)] 

 

“Scheduling and Dispatch: Through both practice and theory, it has become evident that grids that 

are operated in a manner where scheduling and dispatch are implemented over short time 

durations (e.g., as low as five minutes) have significantly lower overall costs to consumers as the 

need for ancillary resources decreases.  

 

Currently, in India, scheduling occurs on a day-ahead basis while dispatch occurs on a 15-minute 

basis. System operations technologies and protocols need to be updated to enable five-minute 

scheduling and dispatch of all resources connected to the grid and automated incorporation of RE 

forecasts. It should be noted that accuracy of RE forecasts is significantly higher the closer they get 

to dispatch. Consequently, the ancillary service requirements will also be lower…” 

 

3.3 Ministry of Power Technical Committee Report (2016) 

 

A high level Technical Committee was constituted by GoI in April, 2015 for various issues 

relating to large scale integration of renewable generation. Out of several actions 

recommended for grid integration of renewables, one was for more frequent market 

clearing as well as new products such as real time markets. The relevant extracts from the 

report of the Technical Committee [22] are quoted as below: 

 

“Market Design Enhancements 
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There is need for more frequent market clearing in power exchanges e.g. multiple iterations in Day-

Ahead segment and new products e.g. real time markets, flexibility markets, capacity markets 

etc….” 

3.4 Forum of Regulators (FOR) - SAMAST Report (2016) 

 

The FOR Technical Committee recommended the implementation of its report on SAMAST 

[3] at the intra-state level. The states implementing SAMAST at the intra-state level are 

required to factor the 5-minute periodicity in the metering as well as software being 

procured for scheduling and settlement. The relevant extracts are quoted as below: 

 

“5.6……The States who are about to implement the intrastate accounting and settlement system 

could leapfrog and go for scheduling and settlement at 5-min interval. The scheduling software and 

the energy meters specifications could in line with the above. All the other States and the Regional 

Pools shall also endeavor to have systems and logistics for 5-min scheduling and settlement 

system….”  

 

“Appendix – 6: …….One static type composite meter shall be installed for each EHV circuit, as a 

self-contained device for measurement of active energy (MWh) transmittals in each successive 5 

minute block and certain other functions, as described in the following paragraphs……” 

3.5 FOR Model Deviation settlement Regulations (2017) 

 

FOR had brought out model DSM regulations at state level for adoption by respective 

SERCs in March, 2017 [23]. The relevant provisions are quoted as below:  

 

“…u. ‘Time-Block’ means a time block of 15 minutes, for which specified electrical parameters and 

quantities are recorded by special energy meter, with first time block starting at 00.00 hrs; 

Provided that time block shall be revised to 5 minutes from the date to be notified by Central 

Commission and [State] Commission….” 

 

4. Principles for Operationalising Deviation Settlement Mechanism: 

 

“…(A) Scheduling Period:….. Provided that from the date to be notified by Commission, the 

scheduling period shall be revised to 288 time blocks, each of 5-minute duration starting from 

00:00 hours (IST) ending with 24:00 hours (IST). Accordingly, the Interface Metering, Energy 

Accounting and Deviation Settlement should be capable to undertake transactions with 5-minute 

duration. All future resource planning, IT and communication system requirement and infrastructure 

development shall be undertaken to cater to this requirement. 
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Andhra Pradesh, Uttarakhand, Chhattisgarh have notified the final DSM regulations. Madhya 

Pradesh, Karnataka, Gujarat, Rajasthan, Tamil Nadu, Odisha have DSM regulations at draft 

stage. 

3.6 NITI Aayog - Draft National Energy Policy (2017) 
 

In the draft National Energy Policy (2017), NITI Aayog recommended measures required to 

ensure that the large envisaged Renewable Energy capacity integrates well with the 

electricity system [24]. One of the measures is to upgrade the Scheduling and Dispatch 

protocols in grid operation to enable five-minute arrangements. The relevant extracts are 

quoted as below: 

“…Scheduling and Dispatch: Scheduling and dispatch will be upgraded from the current 15-minute 

basis. System operations technologies and protocols will be updated to enable five-minute scheduling 

and dispatch of all resources connected to the grid and automated incorporation of Renewable 

Energy forecasts. This will lower consumer costs and also lower ancillary service requirements…” 

3.7 CERC (Communication System for Inter-State Transmission of Electricity) 

Regulations (2017) 
 

The ‘Meter’ has been defined [25] as follows: 

“…o) “Meter” means a device suitable for measuring, indicating and recording consumption of 

electricity or any other quantity related with electrical system and shall include, wherever applicable, 

other equipments such as Current Transformers (CT), Voltage Transformer (VT) or Capacitor 

Voltage Transformer (CVT) with necessary wiring and accessories….” 

The respective RLDC has been designated as the nodal agency for ensuring integration of 

communication system at regional level including Automatic Meter Reading (AMR) for ISGS, 

ISTS and SLDCs; and respective SLDC for State Generating Stations, distribution companies, 

Intra-State entities, intra-State transmission system, etc. 

NLDC has been made responsible for preparation and issuance guidelines with the approval 

of the CERC on the “Interfacing Requirements” in respect of terminal equipment, RTUs, 

SCADA, PMUs, Automatic Generation Control (AGC), Automatic Meter Reading 

(AMR), Advanced Metering Infrastructure (AMI), etc. and for data communication 

from the User's point to the respective control centre(s) based on technical standards 

issued by CEA within 60 days of issuance of technical standards. 

3.8 16th Meeting of FOR Technical Committee (2017) 
 

The 16th meeting of Technical Committee on Implementation of Framework for Renewables 

at the State level was held under the chairmanship of Shri A. S Bakshi, Member, CERC on 

24th November 2017. The committee members reiterated the need for firming up of 

technical standards by CEA and making it mandatory to purchase only the meters with 5 

minute recording capability in future. 
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Chapter 4 - International Experience 

 

4.1 Resolution of Market Design 

 

International Energy Agency (IEA) report on `Re-powering Markets Market design and 

regulation during the transition to low-carbon power systems' [26] presents the analysis that 

existing markets were designed to address the most salient issues at the time of their 

introduction. In the United States, the primary objective of regional transmission 

organisations (RTOs), such as PJM, CAISO, and NYISO etc. was to ensure the co-ordination 

of small balancing areas that were poorly interconnected. In Europe, the primary objective 

of market design was to enable cross border trading of electricity between large national 

balancing areas. The IEA report further elaborates that certain markets have opted for a 

simple design with “low resolution”, i.e. they capture few of the underlying physical 

properties of the system, which they leave to system operators to handle. Others adopted a 

market design with “high resolution”, to factor the physical reality of power systems into 

the process of price formation on the market itself. The resolution refers to the 

geographical resolution (nodal pricing vs. large bidding zones), as well as the temporal 

resolution (five-minute real-time prices are the highest resolution found in existing markets).  

 

The notion of resolution also includes the quality of market information in the intraday time 

frame. High-resolution market design has been implemented in about one-half of US states. 

As illustrated in Table 1, this approach provides a still-simplified but much more detailed 

representation of electricity systems. This market design is more demanding and complex 

for market participants. 

Table 1: Comparison of Characteristics of International Electricity Markets (Source: IEA) 

 

Low-resolution market design can be found in Europe. Electricity prices provide a rough 

economic representation of actual system conditions. The main advantage of a low-

resolution system lies in its simplicity, which was sufficient in the 1990s to open up the 

electricity system to competition and facilitate cross-border trade of electricity on the day-

ahead timeframe. 
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4.2 Australia 

 

In Australia, “Scheduling and Despatch” has been decoupled with “Settlement” from 1998. 

The scheduling and despatch is at 5-minute interval and settlement at 30 minute interval 

using average of 5-minute prices in that interval. In recent development, in late 2016, AEMC 

initiated stakeholder consultations to align both “scheduling & despatch” and “settlement” 

to five minute interval. 

On 19 May 2016, the Australian Energy Market Commission (AEMC) published a notice 

advising of its commencement of the rule making process and consultation in respect of the 

rule change request. AEMC observed that aligning dispatch and settlement at five minutes 

will have the following significant enduring benefits relative to the current arrangements: 

• improved price signals for more efficient generation and use of electricity 

• improved price signals for more efficient investment in capacity and demand response 

technologies to balance supply and demand 

• improved bidding incentives. 

Aligning financial incentives with physical operation will more accurately reward those who 

can deliver supply or demand side responses when they are needed by the power system. In 

contrast, 30 minute settlement provides an incentive to respond to expected 30 minute 

prices, rather than the five minute dispatch price. This leads to generator and demand 

responses occurring up to 25 minutes after they are required by the power system. 

There is increased evidence of the price distortion occurring across the NEM today, with 

the trend most pronounced in Queensland and South Australia. It is expected that in the 

absence of any change this distortion will get worse in the future. 

Aligning dispatch and settlement will also provide an improved price signal for innovation 

and investment. Over time, this will promote a more efficient mix of generation assets and 

demand side technologies, leading to lower supply costs. Consumers will benefit as reduced 

wholesale electricity costs flow through to lower retail prices. 

The AEMC has made the final rule on 28th November, 2017 [19]. Five minute settlement will 

commence on Thursday, 1 July 2021, noting that the transitional provisions of the final rule 

will commence on 19 December 2017. 

From 1 July 2021, the following processes will occur on a 5 minute basis: 

• Bidding and offering into the National Electricity Market 

• Settlement 

• Intervention pricing 

• Calculation of trading amounts 

• Calculation of the cumulative price threshold 

Therefore implementing five minute settlement will require: 



FOR Sub-Group Report on 5-minute Scheduling, Metering, Accounting and Settlement Page 35 

 

 

• reviewing and where necessary updating existing contract terms and conditions 

• upgrading metering to provide five minute granularity data (where required) 

• upgrading IT systems to store and process five minute granularity data 

The Australian Energy Market Operator (AEMO) will govern and oversee the 

implementation of five minute settlement. 

4.3 USA 

 

There are seven regional transmission organizations (RTOs) and independent system 

operators (ISOs) that manage parts of the electric grid in the United States. In ISOs like 

CAISO, NYISO and SPP, there is five minute despatch and settlement. There are also ISOs 

like ISO-NE, MISO and PJM where there is five minute despatch but hourly average 

settlement interval (Table 2). The United States Federal Energy Regulatory Commission 

(FERC) in September 2016 ruled that all system operators under its jurisdiction must settle 

energy in their real-time markets at the same interval that those markets are dispatched (i.e. 

five minute settlement). The extracts from the FERC Final Rule on “Settlement Intervals and 

Shortage Pricing in Markets Operated by Regional Transmission Organizations and 

Independent System Operators”, 16th June 2016 [27] is quoted as below: 

 

“…….We require that each regional transmission organization and independent system operator align 

settlement and dispatch intervals by: settling energy transactions in its real-time markets at the same time 

interval it dispatches energy; settling operating reserves transactions in its real-time markets at the same time 

interval it prices operating reserves; and settling intertie transactions in the same time interval it schedules 

intertie transactions…..” 

Table 2: Comparison of Despatch Interval and Settlement Interval across USA ISOs 

 

Spot electricity markets in the US are built around the two-settlement concept, which 

refers to the day-ahead and the real-time market settlements. The day-ahead market can be 

considered “a forward market subject to all the physical and reliability power system 

constraints that are known at the time to affect the next-day (real-time) dispatch” (Helman 

et al., 2008), so it has a similar role to the one in European PXs although–while remaining a 

financial market–it represents the physical reality with a much higher level of detail [28].  

 

 RTO / ISO Despatch Interval Settlement Interval 

CAISO 5-minute 5-minute 

ISO - NE 5-minute Hourly average 

MISO 5-minute Hourly average 

NYISO 5-minute 5-minute 

PJM 5-minute Hourly average 

SPP 5-minute 5-minute 
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A study was carried out in the Western Interconnection (USA) by NREL [16], as part of 

Western Wind and Solar Integration Study, to evaluate the regional energy imbalance 

service (EIS) implication on operating reserves under several alternative scenarios of the 

market footprint and participation. The impacts of faster dispatch, shorter gate closure and 

larger balancing areas (Figure – 16) have been studied which indicates that large, agile 

systems can more cost-effectively integrate high quantities of variable wind and solar. Also, 

faster interchange with faster gate closure has a similar impact as faster despatch in the 

power system operation. 

 

 
 

Figure 16: Average Total Regulation 6 Despatch/Gate Closure Schedules 

Day-ahead markets in the US are cleared via a so-called Security Constrained Unit 

Commitment and Economic Dispatch (SCUC/SCED) optimization model considering the 

physical constraints of generators (e.g. minimum and maximum output, ramp constraint) and 

the transmission system (congestion and losses), the multipart offers submitted by 

generators (including, among others; offers for the start-up cost, no-load cost and variable 

cost) and the demand bids [28]. In CAISO, the real-time market system dispatches power 

plants every 15 and 5 minutes, although under certain grid conditions the ISO can dispatch 

for a single 1-minute interval. 

 

The real-time market resembles the day-ahead market in the characteristics of the SCED 

model employed, but the real-time market is not run in a single process, instead, it consists 

of various runs throughout the day. Each SCED run produces dispatch instructions only a 

few minutes before each period (typically, five minute periods). Real-time market prices 

capture the marginal cost of generation dispatch when the final system conditions are 

known, and are used to settle the difference between day-ahead and real-time schedules. 

 

Last-minute dispatch instructions can only make relatively small schedule changes, so the 

ISO has additional tools to make more significant modifications (essentially, to commit 
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additional units) longer in advance. Intraday commitment processes are slightly different for 

each ISO as summarized in Table 3. The table includes the denomination of the procedure, 

with which frequency and look-ahead horizon it is executed, and whether it produces 

binding commitment or dispatch instructions, and financially binding prices. 

Table 3: USA ISOs Intraday Timeline Summary (Source: MIT Energy Initiative) 

 

4.4 Europe 

 

In major European electricity markets like UK product duration requirements for the Day-

Ahead Market (DAM) and the Intra-Day Market (IDM) are typically set at 1 hour, with the 

exception of the Austrian DAM and the Austrian, German, and Swiss IDMs that facilitate 

trading of 15 minute products as well. They have been popular because they are not 

mandatory, are relatively inexpensive to implement and allow trade in electricity over large 

geographical areas. The drawback of this low-resolution approach is that the markets 

cannot manage network congestion, which then has to be dealt with separately. System 

operators take re-dispatching actions within price zones before gate closure, and this 

interacts with market prices. Consequently, low-resolution market design is likely to lead to 

increasing inefficiencies as more renewables are introduced into electricity systems and 

increase congestion. 
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Chapter 5 - Deliberations and Stakeholder Consultations 

 

5.1 First Meeting - 03rd August, 2017 

 

The Gist of Discussions in the first meeting of the Sub-Group is placed at Annexure – 2. 

 

The main imperatives for moving to ‘Fast Markets’ were recognized as follows: 

 Learning from implementation of Ancillary Services 

 Re-scheduling of Resources 

 Increasing RE penetration 

 Ramping requirements 

 Recognizing flexibility as a requirement 

 Implementation of Primary, Secondary (AGC) and Tertiary Reserves/Control 

 Reserves: Despatch, Accounting & Settlement 

 

There were deliberations on Forecasting, Scheduling & Despatch, Transition in Electricity 

Market : Power Exchanges – 5 minute price discovery, Transition in DSM Mechanism, 

Commercial interface metering, Settlement system –Energy Accounting, Financial 

settlement, Changes in various CERC/SERC Regulations, Changes in CEA Metering 

Standards, Holding workshops, dissemination, stakeholder capacity building and 

Implementation of SAMAST Recommendations.  

 

It was decided that generators and meter vendors views/suggestions are to be taken in next 

series of meetings. All RPCs may discuss the 5-minute scheduling and settlement as an 

agenda item. It was also decided to co-opt representative from CEA and CERC. 

 

5.2 Second Meeting – 28th August, 2017 

 

The Gist of Discussions in the second meeting of the Sub-Group is placed at Annexure – 3. 

 

Some of the features required in 5 minute metering infrastructure were highlighted as 

follows: 

• Record frequency data at 0.01 Hz resolution 

• Net VARh and voltage to be recorded for each time block. 

• Auxiliary Supply - SEM may normally be capable of operating with power drawn from 

the VT secondary circuits.  

• Provision to operate on control power supply to the SEM from 110V DC / 220V DC. 

• Built-in calendar and clock 

• Secured software based solution for meter time correction & synchronization with GPS 

• DLMS compliant for SEM communication protocol – Indian COSEM standard 

• Data security ensured as per IEC-62056-51 standard 
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• Automated Meter Reading (AMR) 

• Uniform protocol for communication for meters of different vendors. 

• Optical coupling cable should be compatible with all types of meters. 

• Replacement of defective meters within a stipulated time frame 

 

Three meter manufacturers viz. M/s Secure Meters, M/s Elster-Honeywell and M/s L&T 

were invited by the sub-group for discussions on the proposed features in the 5-Minute 

capable interface meters  

 

There were deliberations on capability of existing Special Energy Meters (SEM) (15 min, ABT 

meters) to migrate to 5-minute metering through minimal changes, Parallel transition to 5 

minute arrangements in addition to existing 15 minute, Live Testing & Demonstration of 5-

Minute capability in exisiting meters, Meter time correction and synchronization with GPS, 

Security Considerations and need for re-calibration for Transition to 5 Minute 

Arrangements, International Experience, Impact on Storage capability on transition to 5 

minute arrangements, Interoperability and common communication protocol, Change in 

NPC coded file structure, CTU Activities for transition to 5 minute arrangements and 

Suggestions by NPC-CEA.  

 

It was decided that stakeholder views/suggestions are to be taken in next meeting. All RPCs 

may discuss the 5-minute scheduling and settlement in a more focused manner. It was also 

decided that meter manufacturers may be invited to demonstrate the implementation of 5 

minute arrangements in existing models/version of meters within two weeks. CTU to 

coordinate for meter testing and live demonstration with meter vendors at Vadodara testing 

facility. Gujarat-SLDC requested to provide support in this demonstration. Meter vendors 

to verify and confirm the feasibility and compatibility of migration to 5 minute arrangements 

in the existing metering infrastructure Meter vendors to give information on international 

experience. It was also decided to recommend the constitution of a separate expert group 

to discuss changes in the NPC coded file format.  

5.3 Third Meeting – 25th October, 2017 

 

The Gist of Discussions in the third meeting of the Sub-Group is placed at Annexure – 4. 

 

The meter testing was witnessed jointly by representatives of POSOCO (NLDC, WRLDC), 

POWERGRID, Gujarat SLDC and Meter Manufacturers (M/s Secure Meters & M/s Elster-

Honeywell) at 400/220 kV Magarwada PGCIL S/s, Daman-Diu UT  and 765/400 kV Vadodara 

(Wagodia) PGCIL S/s, Gujarat (M/s L&T) on 13th September, 2017 and 10th October, 2017 

respectively.  

 

During the 5-minute meter demonstration, it was observed that additional parameters are 

available in the meters which were kept disabled as the requirement was not posed to the 
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meter manufacturers. File transfer formats (presently, “.npc” files) need to be reviewed 

when migrating from 15-minute to 5-minute metering. 

 

The need for software validation and meter data exchange format, requirement of 

Automated Meter Reading (AMR) alongwith communication infrastructure, storage 

enhancement, standardized data and information protocols were noted as key learnings by 

the sub-group. It was also mentioned that reconfiguration of the meters should be with 

adequate safeguards and ensure that the meters are tamper-proof. 

 

It was deliberated that CTU may identify the region-wise interface meters which are needed 

to be replaced and those that can be reconfigured (along with upgrade of storage) for the 

transition to 5-minute scheduling and settlement. CTU was requested to facilitate collection 

of the required data on type, vintage and location of existing meters so that assessment of 

the implementation timeline and financial implication for transition to the 5-minute 

framework could be estimated. It was also recognized that cross border interconnections 

will also need to be upgraded for the transition.  

 

The sub-group also recognized the need for review of the exisitng technical specifications 

for interface meters for implementation of 5-minute metering. This may taken up by an 

expert group so as to ensure a smooth transition. 

 

It was proposed that, on a pilot basis, 5-minute capable meters may be installed at say, 

4-5  locations in each Region to gain practical experience in 5-minute metering, 

interfacing requirements / file interchange formats and develop data analytics/tools for 5-

minute metering, data validation, reporting, etc. It was recognized that pilot project would 

help in formulation/refinements of Technical specifications and Software Requirement 

Specifications (SRS) for Metering Software at RLDCs and Accounting Software at RPCs for 

5-minute metering. The locations suggested for pilot project are Generating stations – 

Conventional / RE, Substations – 765 kV / 400 kV and Inter-Regional inter-change points. 

CTU representative, was requested to facilitate the pilot project with installation of 5-

minute meters.  

 

Tamil Nadu representative highlighted that replacement of meters for industrial consumers 

is being undertaken. Around 8500 meters comprising 90 % of the industrial consumers have 

already been replaced. However, DLMS compliance is not possible in those meters. Further, 

Tamil Nadu representative observed that that there would be difference in the 

measurement based on 5-minute metering/settlement at inter-state periphery and the 15-

minute metering/settlement at intra-state level. 

 

Both Gujarat and Delhi discom representatives agreed that the transition to 5-minute 

scheduling and settlement is possible and can be done. West Bengal representative said that 

WBSEDCL pays for the deviation including by the OA consumer embedded for PX/OTC 
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transactions. The representative expressed difficulties regarding implementation of 5-minute 

scheduling & metering.  

 

It was decided that NPC to follow up the status of amendment of Metering standards with 

CEA and also place the required amendments as agenda item in the next NPC meeting.CTU 

to facilitate collection of the region-wise data on type, vintage and location of existing 

meters along with proposed procurement process.  

It was recognized and emphasized that there is need for capacity building for better 

forecasting and scheduling - SLDCs to coordinate with RLDCs/NLDC. Interactive sessions 

(e.g. Hackathons) may be organized at different RPCs for generation of ideas and solutions. 

Simulation analysis / comparative study of 5-minute & 15-mintute deviations to be done by 

POSOCO. There is need for intra-state imbalance handling and settlement framework in all 

states. 

5.4 Stakeholder consultations 

5.4.1 NRPC 
 

The discussions on “Implementation of 5-Minute Scheduling, Metering, Accounting and 

Settlement” took place in the 33rd Meeting of NRPC Commercial Sub-Committee held on 

28th July, 2017. The relevant extracts from the Minutes of Meeting are as follows: 

“…2.1. ….Executive Engineer (Commercial), NRPC, made detailed Presentation on 

“Implementation of 5-Minute Scheduling, Metering, Accounting and Settlement”. He briefed about 

chronological changes in Scheduling, Despatch, Metering & Settlement mechanisms. He explained 

about the benefits and challenges of the 5 minute scheduling, metering, accounting and settlement. 

He also briefed about the international practices being followed in current scenario. He mentioned 

that as per decision taken in the 11th Meeting of "Technical Committee for Implementation of 

Framework on Renewables at the State Level" held at Chennai on 28th March 2017, a Sub-Group 

had been constituted to examine the various aspects of migrating from 15-minute to 5-minute 

scheduling, metering, accounting and settlement at the inter-state level to facilitate large scale 

integration of renewable…. 

….The Commercial Sub-Committee advised all NR states to implement the recommendations of 

SAMAST report at the earliest….” 

Further, the five minute scheduling and settlement was deliberated in the138th meeting of 

the NRPC Operation Co-ordination Sub-Committee held on 22nd & 23rd August, 2017. The 

relevant extracts from the Minutes of Meeting are as follows: 

“…On the issue of provision of the prospective plan of 5 minute scheduling in the AMR, Power Grid 

was asked to take up the matter with the manufactures so that adequate provision for the same 

can be made in the new AMR being installed….” 
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The status was updated in the139th meeting of the NRPC Operation Co-ordination Sub-

Committee held on 18th & 19th September, 2017. The relevant extracts from the Minutes of 

Meeting are as follows: 

“…On the issue of provision of the prospective plan of 5 minute scheduling in the AMR, Power Grid 

representative expressed their inability to get modifications made for 5 minute scheduling. They 

further stated that once the regulation is notified they will take the further necessary action….” 

5.4.2 WRPC 
 

A large number of SEM’s installed in Western Region are more than 5 / 10 years old and are 

due for testing / replacement. This issue was also discussed in the 73rd and 74th CCM 

(Commercial Coordination Meeting). During the 33rd TCC/WRPC meeting on 31st January 

– 01st February, 2017, it was decided to replace the entire fleet of existing SEMs (15-min 

recording) with Interface Energy Meters (5-min interval) and implement the Automated 

Meter Reading and Meter Data Processing System. The relevant extracts from the Minutes 

of Meeting are as follows: 

“…After discussion, WRPC agreed for replacement for all SEMs with AMR, with communication 

and server at WRLDC and PGCIL may implement the same and recover the cost under ARR 

(Regional tariff mode). WRPC also agreed for the communication of data from CTU AMRs to 

WRLDC server and to State Server. Further, WRLDC server can exchange data of both CTU and 

state AMRs with states. Accordingly WRPC directed to proceed with the proposal, with 5 minute 

energy integration, and also bring to the notice of CEA for upgradation of technical standards. 

WRLDC was requested to prepare the draft specifications accordingly….” 

It was highlighted that in 33rd WRPC  meeting held on  01.02.2017, it was decided  to 

replace all the existing  interface  SEMs ( Special  Energy  Meters)  installed  in  Western  

Region with SEMs capable of recording and storing of 5 mins as well as 15 mins block data 

of Frequency, Wh & VArh (Low & high) along with suitability for transmitting the data to 

remote locations using appropriate communication medium (AMR). In this regard, in April, 

2017, a communication has also been sent to CEA vide letter dated 27th April, 2017 (Copy at 

Annexure – 5)  regarding amendments in clause (I)(b)(i), (ii), (iii} & (iv) of Part II Standards for 

interface meters of the CEA (Installation and Operation of Meters) Regulations, 2006 to 

accommodate the above mentioned provisions. 

Discussions in 75th CCM 

“…WRLDC representative gave a brief presentation stating in brief the specifications for Interface 

Energy Meters (IEM), Automated Meter Reading (AMR) system and Meter Data Processing system 

(MDP). SE (C), WRPC requested members of the committee to give their comments/feedback 

within 10 days so that the same may be incorporated in the technical specifications of Interface 

Energy Meters (IEM) and put up before the 34th TCC/WRPC for further necessary guidance….” 
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The “Technical Specification for Interface Energy Meters, Automated Meter Reading System and 

Meter Data Processing for Inter State System in Western Region”, attached at Annexure – 6, was 

approved in the 34th TCC/WRPC meeting held on 27-28 July 2017 in Mumbai. The relevant 

extracts from the Minutes of Meeting are as follows: 

“…TCC Discussion: 

CE, SLDC, Gujarat made a presentation containing concerns on specification. After presentation, 

WRLDC confirmed that GETCO’s concerns have been incorporated in the specifications. TCC 

approved the specifications and PGCIL to take up the execution/implementation. 

WRPC Discussion: TCC, Chairman appraised TCC discussion to the forum. 

WRPC agreed with the TCC decision….” 

5.4.3 ERPC 
 

The discussions on “Implementation of 5-Minute Scheduling, Metering, Accounting and 

Settlement” took place in the 35th ERPC Commercial Sub Committee Meeting held on          

02nd August, 2017. The relevant extracts from the Minutes of Meeting are as follows: 

“…GM, ERLDC informed that introduction of 5 minutes scheduling and dispatch were being actively 

discussed by the policy makers and may become a reality in near future. In such a scenario, current 

SEM’s need to be either retrofitted or replaced by 5 minute meters. Powergrid may discuss with the 

vendors of existing meters for options available….” 

Further, the matter was discussed in the 137th OCC Meeting held on 21st September, 2017 

at ERPC, Kolkata. The relevant extracts from the Minutes of Meeting are as follows: 

“…In order to accommodate intermittency and variability of around 175 GW Renewable energy, 

requirement of fast ramping of conventional generator is absolute necessity. In order to facilitate 

fast ramping of conventional generator, it is felt that ongoing 15 min scheduling, metering 

accounting and settlement methodology need to be shifted at 5 min interval level in near future. 

Keeping in view of Implementation of 5- Minute Scheduling, Metering, Accounting & Settlement, 

Technical specifications for “Interface Energy Meters (5-min compatibility) for Western region was 

approved by 34th TCC/WRPC on 27.07.17/28.07.17. 

At present approximately 600 new meters are yet to be delivered by vendor M/s Genus for Eastern 

Region and inspection of those meters is not yet done. It is felt that the new meters should have the 

provision of giving data in parallel, in 5 min new coded format as well as old meters (present) coded 

format i.e in 15 min. 

Deliberation in the meeting 

Powergrid added that M/s TCS and Genus will give the cost estimation for implementation of 5 min 

schedule. The cost is to be borne by the constituents….” 
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5.4.4 NERPC 
 

The discussions on “Implementation of 5-Minute Scheduling, Metering, Accounting and 

Settlement” took place in the 33rd Commercial Committee Meeting held at Assam on          

25th August 2017. The relevant extracts from the Minutes of Meeting are as follows: 

“…8.5 SAMAST implementation in NER: 

DGM (MO), NERLDC gave a presentation on SAMAST, copy attached at Annexure-II. Regarding 

SAMAST implementation in NER, all the States were requested to initiate action to prepare DPR 

and submit for funding from PSDF. It was intimated that action has been initiated in case of Assam 

and one meeting of SAMAST Group-NER has taken place at AEGCL Office, Guwahati where 

sequence of activities have been decided. It has also been agreed to go for procurement of 5 minute 

meters in case of SAMAST in Assam (copy of minutes attached at Annexure-8.5 (A)).The letter of 

Member Secretary, NERPC notifying formation of SAMAST Group of NER is attached at Annexure-

8.5 (B). The States other than Assam and Meghalaya were requested to nominate members in 

SAMAST group….” 

The relevant extracts from the Minutes of Meeting on SAMAST Implementation in Assam 

held on 24th August, 2017 are as follows: 

“…it was agreed that procurement of Meters would be as per decision taken by FOR sub group on 

metering at 5-minute interval. 

The action plan was decided as below: 

1. Identification of Intra State Entities 

2. Demarcation of Interface boundary for each Intra State Entity 

3. Assessment of Meters - Main, Check and Standby (AEGCL-APDCL interface, AEGCL-APGCL 

interface, Open Access customers, IPPs, AEGCL transmission elements). 

4. Assessment of Automatic Meter Reading requirement 

5. Assessment of IT infrastructure (Hardware and Software) – Scheduling software, Meter data 

processing software, Accounting Software and Open Access software. 

6. Preparation of Bill of Quantities 

7. Preparation of Detailed Project Report 

8. Submission of application for funding from PSDF 

Assam SLDC representative intimated that they have already started work on sl. Nos. 1, 2, 3 above 

and these would be completed shortly. He further stated that there would be a need to have 

meeting with Meter manufacturer(s) for 5 minute metering and also with vendors for AMR scheme 

implementation. 
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It was agreed that a meeting would be convened at SLDC, Kahelipara on 30.08.2017 involving 

SAMAST group and manufacturer / vendor to have discussion regarding 5 minute metering, AMR 

etc. Vendors like TCS, M/S Secure Meters would be invited in the meeting. 

By that date SLDC would freeze the complete details regarding points 1, 2 and 3. 

Target date for completion of DPR would be by 30th. Sept’17….” 

Further discussions were held in 136th NERPC OCC meeting held on 13th September, 2017. 

The relevant extracts from the Minutes of Meeting are as follows: 

“…Regarding SAMAST, it was decided that a uniform DPR would be prepared by NERPC 

Secretariat (through Core Group Members of NERPC, NERLDC, POWERGRID, Assam & 

Meghalaya) and this would act as a model to the remaining States of NER and only the quantities 

have to be intimated by the States. The Combined DPRs of 2-3 NER States would be sent by 

NERPC to NPC, CEA and NLDC so that the work scheme can be completed on time. The OCC 

requested NERPC to get it endorse during the 18th TCC/NERPC Meetings. 

Members agreed….” 
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Chapter 6 - Meter Capability Demonstration and Testing 

 

Two 5-Minute Meter Demonstration by meter vendors were held as follows: 

 

a) M/s Secure Meters and M/s Elster-Honeywell on 13th September, 2017 at 400/220 

kV Magarwada PGCIL S/s, Daman-Diu UT (Minutes & Analysis of results placed at 

Annexure – 4)  

 

b) M/s L&T on 10th October, 2017 at 765/400 kV Vadodara (Wagodia) PGCIL S/s, 

Gujarat (Minutes & Analysis of results placed at Annexure – 4) 

 

The meter testing was witnessed jointly by representatives of POSOCO (NLDC, WRLDC), 

POWERGRID, Gujarat SLDC and Meter Manufacturers. Further, another meter 

manufacturer viz. M/s Genus Meters, in a written communication to Tamil Nadu, expressed 

that it is possible to program integration period from 15 minute to 5 minute for ABT meter 

application after revision of standards, upgradation of storage etc. (Annexure – 5). The Meter 

Demonstration & Testing Results are tabulated in Table 4 as follows: 

Table 4: Comparison of Meter Vendors Demonstration & Testing Results 
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During the 5-minute meter demonstration, it was observed that additional parameters are 

available in the meters which were kept disabled as the requirement was not posed to the 

meter manufacturers. File transfer formats (presently, “.npc” files) need to be reviewed 

when migrating from 15-minute to 5-minute metering. It may be taken into consideration 

that on pan India basis these “.npc” files are being read by different utilities /regional entities 

for preparation of their own DSM accounts, so any large change in format may require all 

the utilities to revisit their S/W. 

New software is required for conversion of 5-min data into 15-min data during the 

transition phase. The need for software validation and new .npc format, requirement of 

Automated Meter Reading (AMR) alongwith communication infrastructure, storage 

enhancement, standardized data and information protocols were noted as key learnings by 

the sub-group. 
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Chapter 7 - Regulatory Provisions to Handle Transition 

7.1 Suggested Amendments in CERC Regulations 
 

The sub-group studied and analyzed the various CERC regulations which need amendments 

for transitioning to five minute arrangements. The suggested amendments are tabulated as 

below: 

S.No. Aspect Present Clause Proposed Clause 

CERC (Terms and Conditions of Tariff) Regulations, 2014. 

1 
Deviation 

charges 

“34 (2)… Actual net 

deviation of every 

Generating Stations and 

Beneficiaries shall be 

metered on its periphery 

through special energy 

meters (SEMs) installed by 

the Central Transmission 

Utility (CTU), and 

computed in MWh for 

each 15-minute time block 

by the concerned Regional 

Load Despatch Centre…” 

“34 (2)… Actual net deviation of 

every Generating Stations and 

Beneficiaries shall be metered on its 

periphery through special energy 

meters (SEMs) installed by the 

Central Transmission Utility (CTU), 

and computed in MWh for each 15-

minute 5-minute time block by the 

concerned Regional Load Despatch 

Centre…” 

CERC (Open Access in inter-State Transmission) Regulations, 2008 

1 

No  

Objection  

or  Prior  

Standing  

Clearance 

“(2A) ….the  applicant shall 

declare  that he agrees to 

ensure that aggregate 

quantum in   each   time   

block   of   15   minutes   

for   all   the   bid(s)…. 

“(2A) ….the  applicant shall declare  

that he agrees to ensure that 

aggregate quantum in   each   time   

block   of   15   5 minutes   for   all   

the   bid(s)…. 

2 Definitions 

(r) “time block” means 15 

minutes time period 

specified in the Grid Code 

for the purposes of 

scheduling and despatch; 

(r) “time block” means 15 5 

minutes time period specified in 

the Grid Code for the purposes of 

scheduling and despatch; 

CERC (Measures to relieve congestion in real time operation) Regulations, 

2009  - Detailed Procedure  

3 

Notice for 

application of 

Congestion 

charge 

5.6 If violation of TTC 

limits persists for 2 time-

blocks not counting the 

time-block in which 

warning notice was issued 

by RLDC and no 

affirmative action is taken 

by the defaulting agency, 

NLDC/ RLDC(s) shall 

issue a notice for 

5.6 If violation of TTC limits persists 

for 2 6 time-blocks not counting the 

time-block in which warning notice 

was issued by RLDC and no 

affirmative action is taken by the 

defaulting agency, NLDC/ RLDC(s) 

shall issue a notice for 

application of congestion charge. 
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application of congestion 

charge. 

4 

Application 

of 

Congestion 

charge 

6.4. Congestion charge 

shall be applicable only 

after two time blocks 

from the time of issuing 

the notice, not counting 

the time block in which 

notice is issued. 

6.4. Congestion charge shall be 

applicable only after two six time 

blocks from the time of issuing the 

notice, not counting the time block 

in which notice is issued. 

5 

Withdrawal 

of 

Congestion 

charge 

6.5. Congestion charge 

shall be withdrawn after 

the power flow on the 

affected transmission link/ 

corridor has come down 

to the ATC and remains 

at this level for one time 

block. 

6.5. Congestion charge shall be 

withdrawn after the power flow on 

the affected transmission link/ 

corridor has come down to the 

ATC and remains at this level for 

one  three time blocks. 

6 Format VI 96 Time - blocks 288 time-blocks 

CERC (Indian Electricity Grid Code) Regulations, 2010 

7 

Revision of 

Schedule by 

Wind and 

Solar 

Generators 

6.5 (23) (iii)….The 

schedule by wind and 

solar generators …..Such  

revisions  shall  be 

effective from 4th time 

block, the first being the 

time-block in which notice 

was  given…."  

6.5 (23) (iii)...The schedule by wind 

and solar generators …..Such  

revisions  shall  be effective from 4th 

09th time block, the first being the 

time-block in which notice was  

given….."  

8 

There  may  be one 

revision  for  each  time  

slot  of  one  and  half 

hours starting from 00:00 

hours of a particular day 

subject to maximum of 16 

revisions during the day.  

There  may  be one revision  for  

each  time  slot  of  one  and  half 

hours 45 minutes starting from 

00:00 hours of a particular day 

subject to maximum of 16 32 

revisions during the day.  

9 Forecasting 

Regulation 4 of the 

Annexure-1 

Day  ahead  forecast:  

Wind  and  solar energy 

generation  forecast  with  

an interval  of  15  minutes  
for  the  next  24  hours  

for  the  aggregate 

generation capacity of 50 

MW and above. …. 

Regulation 4 of the Annexure-1 

Day  ahead  forecast:  Wind  and  

solar energy generation  forecast  

with  an interval  of  15  5 minutes  
for  the  next  24  hours  for  the  

aggregate generation capacity of 50 

MW and above. …. 
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10 

Reversal of 

sign of 

Deviation 

Regulation 6.4.6 Every  

regional  entity  shall  

ensure reversal of sign of 

deviation from schedule at 

least once after every 

twelve time blocks. 

Regulation 6.4.6 Every  regional  

entity  shall  ensure reversal of sign 

of deviation from schedule at least 

once after every twelve thirty(30) 

time blocks. 

11 
Revision of 

DC/Schedule 

Regulation  6.5.18 

...Revised  

schedules/declared  

capability  in  such  cases 

shall  become  effective  

from  the 4th  time  block,  

counting  the  time  block  

in which  the  request  for  

revision  has  been 

received  in  the  RLDC  

to  be  the  first one. 

Regulation  6.5.18 ...Revised  

schedules/declared  capability  in  

such  cases shall  become  effective  

from  the 4th  09th time  block,  

counting  the  time  block  in which  

the  request  for  revision  has  been 

received  in  the  RLDC  to  be  the  

first one. 

12 

Revision of 

DC/Schedule 

in case of 

Forced 

Outage 

Regulation  6.5.19…in  

case  of  forced outage of 

a unit of a generating 

station...The revised 

schedules shall become 

effective  from  the  4th 

time  block,  counting  the  

time  block  in  which  the  

forced  outage  is declared  
to  be  the  first  one. 

Regulation  6.5.19…in  case  of  

forced outage of a unit of a 

generating station...The revised 

schedules shall become effective  

from  the  4th 09th time  block,  

counting  the  time  block  in  which  

the  forced  outage  is declared  to  

be  the  first  one. 

13 
Definition of 
Time Block 

aaaa)  “Time Block” means 

block  of  15  minutes  

each  for  which  Special  

Energy   Meters   record   
values   of   specified   

electrical   parameters   

with   first   time   block 

starting at 00.00 Hrs; 

aaaa)  “Time Block” means block  of  

15  05 minutes  each  for  which  

Special  Energy   Meters   record   
values   of   specified   electrical   

parameters   with   first   time   

block starting at 00.00 Hrs; 

14 
Demand 

Estimation 

5.3(e)      Demand 

Estimation for Operational 

Purposes  - ...facilitate on-

line estimation of demand 

for daily operational use 

for each 15 minutes 

block....  

5.3(e)      Demand Estimation for 

Operational Purposes  - ...facilitate 

on-line estimation of demand for 

daily operational use for each 15 05 

minutes block....  

15 

Revision of 

Schedule in 

case of 

transmission 

constraint 

6.5.16 Scheduling and 

Despatch procedure for 

long-term access, Medium 

– term  and  short-term 

open  access  - .... In the 

event of bottleneck in 

6.5.16 Scheduling and Despatch 

procedure for long-term access, 

Medium – term  and  short-term 

open  access  - .... In the event of 

bottleneck in evacuation of power 

.....  the  RLDC  shall  revise  the  
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evacuation of power .....  

the  RLDC  shall  revise  

the  schedules  which  

shall  become  effective  

from  the  4th  time  

block,  counting  the  time  

block  in  which  the  

bottleneck  in evacuation  

of  power  has  taken  

place  to  be the first one. 

Also, during the first, 

second and third time 

blocks of such an  

event,  the  scheduled  

generation  of  the  ISGS  

shall  be  deemed  to  have  
been  revised  to  be  

equal  to  actual  

generation,  and  the  

scheduled  drawals  of  the  

beneficiaries shall be 

deemed to have been 

revised accordingly.  

schedules  which  shall  become  

effective  from  the  4th  09th time  

block,  counting  the  time  block  in  

which  the  bottleneck  in evacuation  

of  power  has  taken  place  to  be 

the first one. Also, during from the 

first, second and third to 08th time 

blocks of such an event,  the  

scheduled  generation  of  the  ISGS  

shall  be  deemed  to  have  been  

revised  to  be  equal  to  actual  

generation,  and  the  scheduled  

drawals  of  the beneficiaries shall be 

deemed to have been revised 

accordingly.  

16 

Computation 

of actual net 

injection/dra

wal 

6.4.22 The RLDC shall be 

responsible for 

computation of actual net 

injection / drawal of 

concerned regional 

entities, 15 minute-wise, 

based on the above meter 

readings. 

6.4.22 The RLDC shall be 

responsible for computation of 

actual net injection / drawal of 

concerned regional entities, 15 

minute-wise 5 minute-wise, based on 

the above meter readings. 

17 
Calculation 

of Deviation 

While the 15-minute wise, 

deviations from schedule 

would be accounted for as 

Unscheduled Interchange 

(UI), the net energy 

deviation for the whole 

day, if any, shall be 

additionally accounted for 

as shown in the 

illustration. 

While the 15-minute wise 5-minute 

wise, deviations from schedule 

would be accounted for as 

Unscheduled Interchange (UI), the 

net energy deviation for the whole 

day, if any, shall be additionally 

accounted for as shown in the 

illustration. 

18 

Revision of 

Schedule in 

case of 

forced 

outage of a 

unit for a 

Short Term 

" 6.5.19...The revised 

schedules shall become 

effective from the 4th time 

block, counting the time 

block in which the forced 

outage is declared to be 

the first one…" 

" 6.5.19...The revised schedules shall 

become effective from the 4th 09th 

time block, counting the time block 

in which the forced outage is 

declared to be the first one….' 
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bilateral 

transaction 

19 

Revision of 

the schedules 

by RLDCs in 

the interest 

of better 

system 

operation 

"6.5.20...the revised 

schedules shall become 

effective from the 4th time 

block, counting the time 

block in which the revised 

schedule is issued by the 

RLDC to be the first one. 

"6.5.20...the revised schedules shall 

become effective from the 4th 09th 

time block, counting the time block 

in which the revised schedule is 

issued by the RLDC to be the first 

one. 

20 

Forecasting 

by RE 

generators 

Regulation 4 of the 

Annexure-1 of the 

Principal 

Regulations…"...(i) Day 

ahead forecast: Wind and 

solar energy generation 

forecast with an interval of 

15 minutes for the next 24 

hours…." 

Regulation 4 of the Annexure-1 of 

the Principal Regulations…"...(i) Day 

ahead forecast: Wind and solar 

energy generation forecast with an 

interval of 15 05 minutes for the 

next 24 hours…." 

21 

Revision of 

Schedule by 

Wind and 

Solar 

Generators 

"...6.5 (23) (iii) The 

schedule by wind and 

solar generators... 

revisions shall be effective 

from 4th time block, the 

first being the time-block 

in which notice was 

given…." 

"...6.5 (23) (iii) The schedule by wind 

and solar generators... revisions shall 

be effective from 4th 09th time 

block, the first being the time-block 

in which notice was given…." 

22 

"...6.5 (23) (iii)...There may 

be one revision for each 

time slot of one and half 

hours starting from 00:00 

hours of a particular day 

subject to maximum of 16 

revisions during the 

day…." 

"...6.5 (23) (iii)...There may be one 

revision for each time slot of one 

and half hours starting from 00:00 

hours of a particular day subject to 

maximum of 16 24 revisions during 

the day…." 

23 

Regulation 4 of the 

Annexure-1….Such 

revisions shall be effective 

from 4th time-block, the 

first being the time-block 

in which notice was given. 

Regulation 4 of the Annexure-

1….Such revisions shall be effective 

from 4th 09th time-block, the first 

being the time-block in which notice 

was given. 

24 

Regulation 4 of the 

Annexure-1…There may 

be one revision for each 

time slot of one and half 

hours starting from 00:00 

hours of a particular day 

Regulation 4 of the Annexure-

1…There may be one revision for 

each time slot of one and half hours 

starting from 00:00 hours of a 

particular day subject to maximum 

of 16 24 revisions during the day.” 
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subject to maximum of 16 

revisions during the day.” 

 

25 Rounding -off 

Annexure-1 clause 2: “… 

All 15-minute energy 

figures (net scheduled, 

actually metered and UI) 

shall be rounded off to the 

nearest 0.01 MWh….” 

Annexure-1 clause 2: “…  

All 15-minute 5-minute energy 

figures (net scheduled, actually 

metered and UI) shall be rounded 

off to the nearest 0.01 MWh….” 

CERC (Deviation Settlement Mechanism) Regulations, 2014 

26 
Definition of 

time-block 

"….2. (q) 'time-

block’means a time block 

of 15 minutes, for which 

specified electrical 

parameters and quantities 

are recorded by special 

energy meter, with first 

time block starting at 

00.00 hrs;…" 

"….2. (q) 'time-block’means a time 

block of 15 05 minutes, for which 

specified electrical parameters and 

quantities are recorded by special 

energy meter, with first time block 

starting at 00.00 hrs;…" 

27 

Reversal of 

sign of 

Deviation 

"...7(10) In the event of 

sustained deviation from 

schedule in one direction 

(positive or negative) by 

any regional entity, such 

regional entity (buyer or 

seller) shall have to make 

sign of their deviation 

from schedule changed, at 

least once, after every 12 

time blocks...." 

"...7(10) In the event of sustained 

deviation from schedule in one 

direction (positive or negative) by 

any regional entity, such regional 

entity (buyer or seller) shall have to 

make sign of their deviation from 

schedule changed, at least once, 

after every 12 thirty (30) time 

blocks...." 

28 

Calculation 

of Forecast 

error for RE 

"...2(1)(a) “ (aa) „Absolute 

Error‟ shall mean the 

absolute value of the error 

in the actual generation of 

wind or solar generators 

which are regional entities 

with reference to the 

scheduled generation and 

the 'Available Capacity' 

(AvC), as calculated using 

the following formula for 

each 15 minute time 

block...":  

"...2(1)(a) “ (aa) „Absolute Error‟ 
shall mean the absolute value of the 

error in the actual generation of 

wind or solar generators which are 

regional entities with reference to 

the scheduled generation and the 

'Available Capacity' (AvC), as 

calculated using the following 

formula for each 15 05 minute time 

block...":  

29 

Error 

calculation 

for deviation 

charges 

"…5(1) Table - 

1...Deviation Charges in 

case of under 

injection…..Absolute 

"…5(1) Table - 1...Deviation 

Charges in case of under 

injection…..Absolute Error in the 15 

05 -minute time block…" 
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Error in the 15-minute 

time block…" 

30 

"…5(1) Table - 

2...Deviation Charges in 

case of over 

injection…..Absolute 

Error in the 15-minute 

time block…" 

"…5(1) Table - 2...Deviation 

Charges in case of over 

injection…..Absolute Error in the 15 

05-minute time block…" 

CERC (Ancillary Services Operations) Regulations, 2015 

31 
Definition of 

time-block 

t. "time-block" means a 

time block of 15 minutes 

each for which special 

energy meters record 

values of specified 

electrical parameters with 

first time block starting at 

00.00 hrs; 

t. "time-block" means a time block of 

15 05 minutes each for which special 

energy meters record values of 

specified electrical parameters with 

first time block starting at 00.00 hrs; 

CERC (Sharing of Inter State Transmission Charges and Losses) Regulations, 2010 

CERC (Communication System for inter-State transmission of electricity) Regulations, 

2017 

CERC (Grant of Connectivity, Long-term Access and Medium-term Open 

Access in inter-State Transmission and related matters) Regulations, 

2009 

CERC (Procedure, Terms and Conditions for grant of trading licence and other related 

matters) Regulations, 2009 

CERC (Power Market) Regulations, 2010 

CERC (Terms and Conditions for recognition and issuance of Renewable 

Energy Certificate for Renewable Energy Generation) Regulations, 2010 

CERC (Regulation of Power Supply) Regulations, 2010 

No Amendment Required 

7.2 Amendments in CEA Metering Standards 
 

The desired features, which need to be incorporated appropriately in the CEA Metering 

Standards, in the 5-Minute capable interface meters as deliberated by the sub-group are as 

follows (but not limited to): 

• Non-volatile memory, Automatic storage 

• Net Wh transmittal during each successive 5 min block (up to 2 decimal) 

• Cumulative Wh transmittal at each midnight, in eight digits (one decimal) 

• Net VARh transmittal during each successive 5 min block (up to 2 decimal) 

• Cumulative VARh transmittal at each midnight in eight digits (one decimal)  

• High VARh when Voltage above 103 % of Vref 

• Low VARh when Voltage is below 97% of Vref 

• Average frequency (5 min) in Hertz (up to 2 decimal, truncation) 



FOR Sub-Group Report on 5-minute Scheduling, Metering, Accounting and Settlement Page 55 

 

 

• Date and time blocks of failure of VT supply on any phase 

– as a star (*)/ (Z) mark. 

• Voltage (V) (up to 2 decimal, truncation) 

• Meters shall store data in memory for 15 days 

• Provision to operate from DC auxiliary supply 

• Availability of ports for data extraction: Optical port, RS-485, Ethernet and USB port 

• Facility for time synchronization with GPS signal (Local/Remote) and from PC using 

software 

 

The sub-group is of the opinion that a robust metering system could be established only 

when all the following aspects are suitably addressed: 

 Interface Energy Meters 

 Automated Meter Reading System 

 Communication Infrastructure 

 Application software at Central Location 

 Metering System Administration 

 Recovery of CAPEX and O & M charges 
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Chapter 8 - Action Plan 

8.1 Forecasting 

 

15-minute and hourly forecasts are being done by the load despatch centres across India. It 

is recognized that forecasting has a vital role in secure and reliable grid operation. Both load 

and RE forecasting have to be done so that portfolio of the states is balanced at all times and 

reliance on deviations, as a balancing resource, is minimized. There is need for 360 degree 

holistic approach for forecasting. Additional resources are required to develop forecasting 

as a faculty, which is still in nascent stage, in India. State level capacity building is essential 

which would allow pool of talent in each state to grow and achieve self-reliance especially in 

the area of forecasting, especially, at 5-minute interval. 

8.2 Scheduling & Despatch 

 

The response of the conventional generators to ramping requirements is taken care in the 

day-ahead scheduling process. The five minute scheduling and despatch would further 

discretize the load curve and ramping requirements and hence, cause economy and 

efficiency to meet the demand. The sub-group recognizes that reserves and 5-minute 

scheduling & settlement are all interwoven processes. the sub-group recommends migration 

to 5-minute scheduling and despatch at inter-state level. Subsequenctly, states implementing 

SAMAST can also move to 5-minute scheduling and settlement. 

8.3 Power Exchanges – 5 minute price discovery 

 

In the beginning in 2008, the hourly results for power exchange transactions were obtained 

by intrapolating the hourly trades at 15 minute time interval. There was mismatch in the 

bidding interval and scheduling interval. In order to harmonize the scheduling and bidding 

intervals, capacity building measures were undertaken for increased awareness amongst the 

utilities to move towards more complex 15 minute bidding format. Post implementation in 

April, 2012, the state utilities have been bidding on a 15-minute basis in the Power Exchange 

platform. The granular pricing by utilities helps them manifest their value for electricity with 

time more precisely, which results in better price discovery. Similarly, the implementation of 

5-minute bidding format in OTC/PX markets will lead to more efficient price discovery. PX 

have to gear up and migrate to 5-minute scheduling and settlement. 

8.4 Administration and Treatment of DSM 

 

In the present Deviation Settlement Mechanism, the step size of frequency has been 

decreased from 0.02 Hz to 0.01 Hz which provides greater granularity for the tightening 

frequency band and DSM price. In the present 15 minute regime, the over-drawal/under-

drawal is averaged out in the 15 minute period. Therefore, there is need for reducing the 

interval to 5-minute so as to encourage portfolio management. In order to maintain 



FOR Sub-Group Report on 5-minute Scheduling, Metering, Accounting and Settlement Page 57 

 

 

frequency at 50 Hz, along with other parallel measures of frequency control, reserves and 

ancillary services, the 5-minute DSM prices would be a vital indicator for imbalance handling 

caused especially by renewable generation. 

8.5 Metering and Settlement 

 

The committee recognizes that 5-minute metering should be in parallel with 15 minute 

metering for a transition period. A changeover date (say 01st April, 2020) may be decided by 

the appropriate commission which would be applicable to all the meters. The provisions for 

5-minute may be made mandatory for future procurement of meters. 

The sub-group is of the view that “Scheduling and Despatch” has to be aligned with 

“Settlement” process in 5-minute timeframe too. The new meters may give data, in parallel, 

in 5 min new coded format as well as in old meters (present) coded format. To begin with, 

accounts for both 15-minutes and 5-mintues accounting may be kept in parallel so that the 

transition from 15 minute to 5 minute accounting is seamless and dispute–free. 

8.6 Regulatory Amendments 

 

The sub-group noted that five minute scheduling and settlement arrangements entail 

regulatory interventions at both inter-state and intra-state level. It was noted that at the 

inter-state level, the CERC Regulations shall be studied and specific recommendations 

related to amendments in regulatory provisions will be made by the sub-group. 

8.7 Gate closure provisions 
 

With coordinated multilateral scheduling process and continuous revisions, overlapping of 

the RRAS instruction and the schedule modifications being carried out by the concerned 

RLDC is taking place. For example, re-scheduling of un-despatched surplus on the request 

of one of the beneficiary, tripping of power system elements, natural variations etc. The 

available URS is thus changing continuously also and simultaneous ancillary dispatch has 

added another dimension of complexity to the process as there could be overlapping 

changes by the NLDC (for ancillary) and the RLDCs (schedules).  

Therefore, there is need for introduction of gate closure concept in the scheduling process 

so that system operator has the clarity of the quantum of reserve and resources at hand at 

any given point of time. Better optimization of the scheduled despatches and the real time 

ancillary despatch needs to be formulated.  

In physical terms, the concept of gate closure would facilitate better system balancing 

through a thin layer of centralized despatch over decentralized scheduling by the 

constituents. The following is proposed in respect of  implementation of gate closure: 

(a) The maximum number of revisions in schedule will be restricted to 96 (presently, it 

goes beyond 100 revisions sometimes). In order to implement this, RLDCs shall implement 
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‘batch processing’ of schedule revisions where each batch of schedule revision runs once 

every 5-minutes. 

(b) “Gate Closure”, meaning no further revision in schedules (either by beneficiary or 

the generator) shall be accepted one hour prior (on an hourly basis) to start of despatch for 

three five-minute blocks (15 minutes). This would be on a rolling basis. The final schedules 

would be worked out 60 minutes prior to the time of despatch. 

(c) After gate closure, firm information would be available with the NLDC/RLDCs 

regarding the quantum of reserves available and ancillary despatch can then be undertaken in 

a more economical way with more certainty.  

(d) Despatch under ancillary will be incorporated in the schedules in the next upcoming 

batch of schedule revision. Only ancillary schedules can be issued during the gate closure 

window. 

8.8 CEA Metering Standards Amendments 

 

There is requirement of amendments in the CEA Metering Standards which is followed by 

the pan-India utilities for procurement of metering infrastructure. In 33rd WRPC  meeting 

held on  01.02.2017, it was decided  to replace all the existing  interface  SEMs ( Special  

Energy  Meters)  installed  in  Western  Region with SEMs capable of recording and storing 

of 5 mins as well as 15 mins block data of Frequency, Wh & VArh (Low & high) along with 

suitability for transmitting the data to remote locations using appropriate communication 

medium (AMR).  

 

In this regard, in April, 2017, a communication has also been sent to CEA regarding 

amendments in clause (I)(b)(i), (ii), (iii} & (iv) of Part II Standards for interface meters of the 

CEA (Installation and Operation of Meters) Regulations, 2006 to accommodate the above 

mentioned provisions (Annexure – 6). The RPCs have discussed this item in their agenda. 

The WRPC Approved Technical Specifications for Interface Energy Meters and Automated 

Meter Reading System for Western Region (Summary at Annexure - 7) may be referred for 

faster development of region-specific technical specifications by all RPCs/NPC. 

8.9 Upgradation/Replacement of Meters 
 

It was deliberated that CTU may identify the region-wise interface meters which are needed 

to be replaced and those that can be reconfigured (along with upgrade of storage) for the 

transition to 5-minute scheduling and settlement. CTU may make an assessment of the 

implementation timeline and financial implication for transition to the 5-minute framework 

after collection of the data on type, vintage and location of existing meters. Earlier 

implementation in the regions ready for the transition is always welcome. It was also 

recognized that cross border interconnections will also need to be upgraded for the 

transition. 
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8.10 Cost Recovery 
 

Two methodoligies for cost recovery of metering infrastructure are in vogue in different 

regions. One is the one-time reimbursement of the expenditure and the other is through 

regulated tariff route. The sub-group recognizes that there is a need to harmonize through 

an appropriate regulatory framework by CERC keeping in view the lifecycle maintenance, 

testing, calibration and replacement of meters. 

In the given circumstances, the sub-group recommends that necessary provisions to 

facilitate the recovery of meter costs are also required to be incorporated in the regulations 

keeping in view that meter has to be maintained, periodically checked and if needed 

replaced also. 

8.11 Software upgrade at the RPC/RLDC/SLDC 
 

The sub-group recognizes that a system of Automated Meter Data Reading (AMR)/Meter 

Data Processing (MDP) software along with the associated hardware for meter data 

collection, validation and processing at RLDC has to be there before forwarding the meter 

data to the respective RPC Secretariat for regional energy accounting. The hardware and 

software at respective RPCs/RLDCs/SLDCs has to be upgraded along with ensuring reliable 

communication infrastructure between the metering infratructure and RLDC for seamless 

transfer of meter data from substation to RLDCs. 

8.12 Implementation of SAMAST Recommendations 

 

In view of SAMAST implementation, the states who are about to implement the intrastate 

accounting and settlement system could leapfrog and go for scheduling and settlement at 5-

min interval. The scheduling software and the energy meters specifications could in line with 

the above. All the other States and the Regional Pools shall also endeavor to have systems 

and logistics for 5-min scheduling and settlement system. 

8.13 Stakeholder Capacity Building 

 

There is need for capacity building and sensitization regarding hardware and software 

upgrade at the RPCs/RLDCs/SLDCs in the areas of scheduling, meter data processing, 

accounting and settlement. CTU/STU has to interact with all the stakeholders including 

vendors regrading meter development, testing, production, installation and commissioning. 

8.14 Centre for Power Sector Information Technology Services 

 

The CRIS is an autonomous organization under the Ministry of Railways. It develops and 

manages the Information Technology applications of the Indian Railways. Their current 

portfolio of projects covers the gamut of Indian Railways functions, such as passenger 

ticketing, freight operations, train dispatching and control, crew management, e-
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procurement, management of Railways’ fixed and moving assets, and production of rolling 

stock. Their Human Resource strength include a pool of competent IT professionals, whose 

skillsets include system architecture, system analysis and design, and program development, 

complemented by an experienced group of serving and former Railway personnel with 

domain knowledge and system implementation skills. They have a collaborative model of 

working to ensure the delivery of cost-effective, sustainable information systems. CRIS has 

been successful in using cutting-edge technologies in practical ways to ensure workable IT 

solutions for the Railways in many areas.   

[Source: http://cris.org.in/CRIS/About_us/About_us] 

 

It may be inferred from the above that there is an urgent need for a ‘Centre for Power 

Sector Information Services’ similar to CRIS that caters to the customized requirements of 

the Load Despatch Centres. The Centre for Power Sector Information Services could 

collaborate with other IT service providers to provide the IT solutions to the utilities in 

power sector. The in-house IT team at a Load Despatch Centre could perform the role of 

project management, system/database/network administration, and help-desk support and 

data centre operations with necessary support from software vendors. The maintenance of 

IT hardware could be outsourced. LDCs also need to take up vendor development 

programmes to encourage and attract IT solution providers in Load Dispatching. 
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Chapter 9 - Metering Infrastructure and Cost Estimates 

9.1 Regional Entities 
 

There are more than 200 regional entities on pan-India basis connected to the inter-state 

grid (Refer Table – 5). The scheduling, metering, accounting and settlement of these regional 

entities need to be done at the regional level by respective RLDCs/RPCs. Thus, in 15-

minute framework, matrix of 96x210x50 (assuming average 50 revisions) i.e. roughly one 

million numbers daily are involved in the scheduling & despatch processes at RLDCs/NLDC. 

Apart from above, in bilateral transactions, traders and intrastate entities are also involved 

which further complicate the matters. 

Table 5: Pan-India Regional Entities 

Region 

Regional Entities 

Generator Drawee Total 

North 44 12 56 

East 43 10 53 

West 21 7 28 

South 22 8 30 

North-East 10 8 18 

All India 158 55 213 

Bhutan 4 1 5 

Bangladesh - 1 1 

Nepal - 1 1 

Myanmar - 1 1 

Total 162 59 221 

Future ~ 250 ~ 100 ~350 

 

When migration to 5-minute framework takes place, the scheduling & despatch matrix 

bloats to three million numbers daily at RLDCs/NLDC which further complicates the 
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processes at RLDCs/NLDC. There is need for robust metering infrastructure at both inter-

state and intra-state level for full-fledged pan-India implementation of 5-minute scheduling & 

settlement.  

9.2 Present Metering Infrastructure at Inter-state Level 

 

The number of Interface Energy Meters in the regions is depicted in Figure 17.  

 

 

Figure 17: Interface Metering Infrastructure in Regions (Source: FOR SAMAST Report) 

There are more than 5000 interface meters at more than 800 locations across India. The 

largest numbers of meters have been installed in Northern region followed by Western 

region and Southern Region (Table – 6). 
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Table 6: All India Metering Locations and Numbers 

Region Metering Locations Number of Meters 

North 274 1666 

East 146 828 

West 164 1490 

South 157 887 

North-East 75 375 

All India 816 5246 

Bhutan 3 18 

Bangladesh 2 8 

Nepal 4 8 

Myanmar 1 2 

Total 826 5282 

Future ~ 1000 ~ 10,000 
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9.3 Cost Benefit Analysis 

 

The sub-group analyzed and estimated the cost implication for replacement of interface 

meters at inter-state level (Table -7) The total tentative cost of replacement of present ABT 

meters with ABT Energy Meters (0.2S class) with 5 minutes integration is around ₹ 30 

Crore. 

 

Table 7: Estimated Costs for 5-Minute Integration 

S.No. Item Estimated cost 

1. 
Tentative Cost of replacement of all Pan-India 

Interface Energy Meters 
₹ 20 Crore 

2. 
Additional costs for hardware/software upgradation 

(@ 50 %) 
₹ 10 Crore 

3. Total ₹ 30 Crore  

 

The PoC Yearly Transmission Charges (YTC) at inter-state level are in the range of                     

₹ 32,000 Crore. Therefore, the cost of replacement of present ABT meters with ABT 

Energy Meters (0.2S class) with 5 minutes integration is around 0.009 % of YTC.  

The sub-group has recognized that given the size of the Indian electricity market and the 

investment required, it would only take very minor efficiency increases in operating and 

investment decisions from the improved price signal to outweigh the implementation costs. 

This is particularly the case given that the benefits from the improved price signal resulting 

from five minute scheduling and settlement will be enduring, while the costs are largely one-

off. For example, if optimized wholesale price signals resulted in as little as                                 

₹ 100 Paisa/MWh reduction in average wholesale costs, this would represent just under    

₹ 110 Crore per year saving in energy costs that will be passed onto consumers. Thus, 

the payback period of the investment is very low (less than one year). 
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Chapter 10 - Handling Transition and Timelines 
 

The sub-group has recognized that the metering upgrades to accommodate a move to five 

minute scheduling and settlement are quite daunting in nature and require phase-wise 

approach in the implementation process. Moving to a standard of five minute resolution data 

will require information system and process changes for most market participants. The 

workflows for Energy Metering, Accounting and Settlement System in the Indian electricity 

market are illustrated in Figure 18 and 19 respectively.  

It shows that the IT systems of RPCs, NLDC/RLDCs, generators, discoms and other entities 

would be most affected by a move to five minute scheduling and settlement. The changes 

mostly relate to system upgrades to handle five minute resolution metering data and to 

manage five minute bidding into the wholesale market. For example, changes would be 

needed to MDP systems for collecting, cleaning and storing metering data, and retailer 

systems for wholesale market settlement and potentially for billing of customers. 

 

Figure 18: Workflow for Energy Metering, Accounting and Settlement System  

(Source: FOR SAMAST Report) 
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Figure 19: Workflow for Regulatory Pool Account Billing and Clearing 

(Source: FOR SAMAST Report) 
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10.1 Functional Blocks and IT applications required 

All the activities in Market Operation are highly data intensive and rigorous. The energy 

account statements prepared by SLDCs/RLDCs/NLDC/RPC are required by utilities for 

billing and settlement of their transactions. Thus the Deployment of Information Technology 

tools are desirable for automation of the above activities. Software applications are 

particularly required for the following functions: 

a. User Registration 

b. Open Access processing 

c. Energy Scheduling  

d. Energy Metering Design and Maintenance 

e. Energy Meter Data Management- Collection, Validation, Processing 

f. Energy Accounting 

g. Active Energy Deviation Accounting 

h. Reactive Energy Accounting 

i. Transmission Usage Accounting 

j. Billing and Settlement 

k. Clearing and Pool Account Administration 

l. Supervision and Compliance Monitoring 

m. Information Dissemination 

n. Data Archiving and Retrieval 

o. Fees and Charge Billing and Collection  

p. Reconciliation 

q. Reporting 

r. Big Data Analysis 

 

Market Operation function can no longer succeed with fragmented and standalone IT 

systems. Each process has multiple inputs and interface with internal as well as external 

systems. Thus standardization, scalability and flexibility are essential. The typical workflow 

for the above activities is illustrated in the flow charts that follow. These processes need to 

be automated to enable fast processing of data and minimizing the settlement period. 

Several activities such as scheduling and open access processing require web-based interface 

for facilitating simultaneous and continuous coordination with multiple Users / stakeholders. 

Such activities require web-based interface for convenience of internal as well as external 

stakeholders. The software applications need to be continuously aligned with the evolving 

regulations and evolving requirement of the stakeholders and Users of the applications.  

10.2 Typical Hardware requirement 

The typical hardware requirements for a Data Center in a LDC are as under:  

a. Main Web Servers for hosting LDC web portal 

b. Main Database Servers for hosting the LDC data  

c. Application Servers for hosting the LDC applications 
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d. Representational State transfer (REST) or Simple Object Access Protocol API servers 

to provide the data to the application's view and model servers and web servers  

e. Caching Servers configured with large amount of memory (typically >64 GB) to 

provide fast access to the frequently used data (e.g. current day schedules, active 

STOA transactions etc.) to offload the main database servers.  

f. Load Balancer to distribute network load evenly on application and database servers. 

g. Backup Appliances on site as well as at the Disaster Recovery Site 

h. Network Management Servers to monitor and control the networking infrastructure 

and internet service providers (ISPs) leased lines. 

i. Security Devices such as Routers, Network Firewalls, IDS/IPS, Gateway antivirus.  

j. Unified Threat management (UTM) devices to provide all the network security 

functions (i.e. firewall, IDS/IPS, antivirus etc.) on one device 

10.3 Phase-wise Activities for Transition to 5-Minute Scheduling & Settlement 

 

The phase-wise activities have been identified by the sub-group for the transition to the        

5-minute scheduling and settlement as follows: 

Phase – I: Pilot Project 

 

On a pilot basis, 5-minute capable meters may be installed at say, 4-5  locations in each 

Region to gain practical experience in 5-minute metering, interfacing requirements / file 

interchange formats and develop data analytics/tools for 5-minute metering, data validation, 

reporting, etc. The pilot project would help in formulation/refinements of Technical 

specifications and Software Requirement Specifications (SRS) for Metering Software at 

RLDCs and Accounting Software at RPCs for 5-minute metering. We can go for 5-minute 

schduling early with 15 minute settlement. 

 

The suggested locations are at Generating stations – Conventional / RE, Substations – 765 

kV / 400 kV and Inter-Regional inter-change points. The pilot project for installation of           

5-minute capable metes may be undertaken at different locations with different vendors. 

These meters should be capable of data downloads in both 5-minute and 15-minute formats 

so as to facilitate handling of transition during the final implementation of 5-minute metering. 

CTU would facilitate the pilot project with installation of 5-minute meters by June, 2018. 

CTU will coordinate with the stakeholders for freezing technical specifications for ISTS 

meters to enable pilot project implementation. After specifications are is in place, NIT, 

LOA, type test, delivery, installation, CTU would facilitate the commissioning of the pilot 

project. CTU may approach CERC for suitable tariff recovery modus operandi. 

Phase – II: Regulatory Framework 

 

CERC would circulate a Staff Paper on Regulatory Framework for 5-minute Scheduling and 

Settlement arrangements by June, 2018. The regulatory framework would cover the 
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amendments required in the scheduling, despatch, metering, accounting and settlement 

processes at the inter-state level. After stakeholder consultation and three months 

experience of pilot project, the final regulatory framework may be notified by September, 

2018. 

Phase – III: Amendment in CEA Metering Standards 

 

There is requirement of amendments in the Metering Standards by CEA which is followed 

by the pan-India utilities for procurement of metering infrastructure by June, 2018. The 

WRPC Approved Technical Specifications for Interface Energy Meters and Automated 

Meter Reading System for Western Region may be referred for faster development of 

region-specific technical specifications by all RPCs/NPC. 

Phase – IV: Formulation of Technical specifications 

 

The formulation of technical specifications for new meters and configuration change at 

RPC/State level has to be undertaken by CTU in coordination with RPCs and POSOCO. 

The activity may be completed by July, 2018 so that the procurement process may be 

initiated for pan-India roll-out of 5-minute scheduling and settlement. An expert group may 

be seprately constituted to finalize the Technical Specifications once the amended CEA 

metering standards are notified. 

Phase – V: Upgradation of Hardware and Software 

 

There is need for hardware and software upgradation at RPC/NLDC/RLDCs/SLDCs for 

implementation of 5-Minute scheduling and settlement. There are actions to be initiated to 

formulate Software Requirement Specification (SRS) documentation alongwith associated 

system of Automated Meter Data Reading (AMR)/Meter Data Processing (MDP) software 

and hardware for meter data collection, There is need to deliver an end to end solution for 

energy metering at the interstate level in the all the regions.  

Phase – VI: Procurement process 

 

The procurement process from tendering to commissioning shall be led by CTU at inter-

state level and STU at intra-state level so that by April, 2019, all the upgradation  / 

replacement of  the existing fleet of Special Energy Meters (15 min, ABT meters) in the Inter 

State Transmission System (ISTS) in all the regions is done with Interface Energy Meters (5 

min, Interface meters). 

Phase – VII: Trial Run 

 

The trial run from April 2019 – March 2020 will enable the stakeholders to gain practical 

experience in 5-minute metering, interfacing requirements / file interchange formats, resolve 
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the teething troubles, test the data analytics/tools for 5-minute metering, data validation, 

reporting with adequate capacity building of the personnel at RPC/NLDc/RLDC/SLDC. 

 

The sub-group also recommends that the design concepts of forward and backward 

compatibility may be adopted by the meter manufacturers. It will make the new metering 

infrastructure compatible with both previous and future versions of itself. This typically 

means that it can seamlessly use the same data and equipment. It is recognized that state 

utiltiies will be hesitant to buy a product that makes their work obsolete or requires 

cumbersome migration. It is common to establish a roadmap whereby support for old 

versions of data formats and equipment are eventually dropped from the product.This 

usually means that it tries to accept future data formats or includes dormant physical 

features that may be useful to the future. The future is often unknown and forward 

compatibility is associated with flexible designs that won't fail when things change. 

 

The final framework shall be implemented w.e.f 01st April, 2020. 
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Chapter 11 - Recommendations and Way Forward 
 

The sub-group, after detailed deliberations and analysis, recommends as follows: 

11.1 Move to “Fast” Markets 

 

The sub-group recommends moving to “fast” markets which would better value 

flexibility by incentivizing those generators or consumers (or other future market 

participants like storage owners, aggregators etc.) that can adjust their production or 

consumption quickly in response to changing market conditions. In effect, this reform 

would extend the role of the energy market for managing real-time variation in 

supply-demand conditions. 

 

11.2 Development of Forecasting as a Core Area in System Operation 

 

It is recognized that forecasting has a vital role in secure and reliable grid operation. 

The sub-group recognized that achieving FGMO and AGC become essential for 

moving to lesser time interval. Also, better load and RE  forecasting tools within 

stipulated accuracy ranges are necessary to achieve optimal system operation. The 

sub-group recognized the need for a multi-pronged approach with actions in all 

possible areas so as to improve the overall system operation. 

 

The sub-group recommends that both load and renewable energy forecasting have 

to be done so that portfolio of the states is balanced at all times and reliance on 

deviations, as a balancing resource, is minimized. Additional resources are required 

to develop forecasting as a faculty, which is still in nascent stage, in India. State level 

capacity building is essential which would allow pool of talent in each state to grow 

and achieve self-reliance. 

 

11.3 Implementation of Five minute Scheduling and Despatch 

 

The sub-group recommends that five minute scheduling and despatch would further 

discretize the load curve and ramping requirements and hence, cause economy and 

efficiency in the resource utilization to meet the demand. Therefore, the sub-group 

recommends that five minute scheduling and despatch may be implemented at inter-

state level, to begin with and thereafter, after gaining experience, at intra-state level. 

The benchmarking of ramp rate of generating units is also required. 

 

11.4 Implementation of 5-minute bidding in OTC/PX 

 

It is recognized that the granular pricing by utilities helps them manifest their value 

for electricity with time more precisely, which results in better price discovery. 

Therefore, the sub-group recommends the implementation of 5-minute bidding in 



FOR Sub-Group Report on 5-minute Scheduling, Metering, Accounting and Settlement Page 72 

 

 

OTC/PX markets.  The necessary capacity building measures have to be undertaken 

for increased awareness amongst the utilities to move towards more complex 5 

minute bidding format.  

 

11.5 Five-minute Energy Accounting and Settlement System 

 

The sub-group recommends that “Scheduling and Despatch” has to be aligned with 

“Settlement” process in 5-minute timeframe too. The new meters may give data, in 

parallel, in 5 min new coded format as well as in old meters (present) coded format. 

Further, accounts for both 15-minutes and 5-mintues accounting may be kept in 

parallel till a specified cut-off date. 

 

11.6 Administration and Treatment of the Five-minute Deviation Price 

 

In the present Deviation Settlement Mechanism, the step size of frequency is 0.01 Hz 

which provides greater granularity for the tightening frequency band and DSM price. 

In the present 15 minute regime, the over-drawal/under-drawal is averaged out in 

the 15 minute period. Therefore, the sub-group recommends that there is need for 

reducing the deviation settlement interval. This would facilitate administration and 

treatment of the five-minute deviation price. 

 

11.7 Pan-India Pilot Project on 5-minute metering 

 

The sub-group recommends that, on a pilot basis, 5-minute capable meters may be 

installed at say, 4-5  locations in each Region to gain practical experience in 5-minute 

metering, interfacing requirements / file interchange formats and develop data 

analytics/tools for 5-minute metering, data validation, reporting, etc. The Technical 

Specifications approved in the WRPC may be used as reference. There has to be 

MDP in place as well to process/compute the data of new 5-minute meters of pilot 

project.  

 

It is also recognized that the experience in WR and the pilot projects in other 

States/Regions would help in formulation/refinements of Technical specifications and 

Software Requirement Specifications (SRS) for Metering Software at RLDCs and 

Accounting Software at RPCs for 5-minute metering. CTU may facilitate the pilot 

project with installation of 5-minute meters. Besides SRS for  MDM, SRS for Meter 

conversion software (ie VINPLUS, SmartGrid, PEARL etc) and SRS  for software 

loaded in the DDC/MRI  also need to be standardised. Similarly SRS for AMR also 

may be thought of. 
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11.8 Change in data exchange file structures and other technical issues 

 

The sub-group recognizes that proposed 5 minute arrangements would require a 

change in NPC coded file structure which is essential for meter data exchange. 

During the 5-minute meter demonstration, it was observed that additional 

parameters are available in the meters which were kept disabled as the requirement 

was not posed to the meter manufacturers. This is the high time when we should 

shift to standard format and protocol to enable AMR and AMI in future. There is 

need for software validation, requirement of Automated Meter Reading (AMR) 

alongwith communication infrastructure, storage enhancement, standardized data 

and information protocols. The reconfiguration of the meters should be with 

adequate safeguards and ensure that the meters are tamper-proof. The sub-group 

recommends that a separate expert group under aegis of FOR Technical Committee 

may discuss on the NPC coded file format and other technical issues in detail. 

 

11.9 Regulatory Interventions 

 

The sub-group noted that five minute scheduling and settlement arrangements entail 

regulatory interventions at both inter-state and intra-state level. The various CERC 

Regulations have been studied and specific recommendations related to amendments 

in regulatory provisions have been made by the sub-group. The sub-group also 

recommends that suitable provisions in the regulatory framework at intra-state level 

may be replicated to facilitate 5-minute scheduling and settlement. 

 

11.10 Amendments in CEA Metering Standards 

 

The sub-group recommends that there is requirement of amendments in the CEA 

Metering Standards which is followed by the pan-India utilities for procurement of 

metering infrastructure. CEA already initiated review of CEA (Installation and 

Operation of Meters) Regulations, 2006 in August, 2016. The process may be 

expedited so that final amendments incorporate 5-minute provisions. 

 

11.11 Upgradation/Replacement of Metering Infrastructure 

 

The AMR System and Meter Data Processing System are centralized requirement of 

RLDCs. The technical standards on communication infrastructure and its Cyber 

security requirements are yet to be formulated and issued by the CEA. It is also 

understood that the approved guidelines in respect of interfacing requirements of 

terminal equipment for communication, AMR etc. based on the technical standards 

are yet to be issued by CEA. In the given circumstances, the sub-group recommends 

that necessary provisions to facilitate the recovery of meter costs are also required 
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to be incorporated in the regulations keeping in view that meter has to be 

maintained, periodically checked and if needed replaced also. 

 

11.12 Stakeholder Capacity Building 

 

The sub-group recommends that there is need for capacity building and sensitization 

regarding hardware and software upgrade at the RPCs/RLDCs/SLDCs in the areas of 

scheduling, meter data processing, accounting and settlement. CTU/STU has to 

interact with all the stakeholders including vendors regrading meter development, 

testing, production, installation and commissioning.  

 

11.13 Implementation of SAMAST Recommendations 

 

The sub-group recommends that, in view of SAMAST implementation, the states that 

are about to implement the intrastate accounting and settlement system could 

leapfrog and go for scheduling and settlement at 5-min interval. The scheduling 

software and the energy meters specifications could in line with the above. All the 

other states and the regional pools shall also endeavour to have systems and logistics 

for 5-minute scheduling and settlement system. 
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https://energy.mit.edu/wp-content/uploads/2016/06/MITEI-WP-2016-05.pdf
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Wisemen Speak 

 

 अनियतकालााः प्रवतृ्तयो ववप्लवन्ते 
Aniyatakaalaah pravrittayo viplavante 

 

Actions not done at the appropriate time do not yield the desired result 

- Kaavyameemaamsaa (Kaviraja Rajashekharah) 

 

 Move fast. Speed is one of your main advantages over large competitors. - Sam Altman 

 

 Move fast with stable infrastructure. - Mark Zuckerberg 

 

 Innovation is moving at a scarily fast pace. - Bill Gates 

 

 The question is not whether we are able to change but whether we are changing fast 

enough. - Angela Merkel 

 

 Test fast, fail fast, adjust fast. - Tom Peters 

 

 Anyone can build a fast CPU. The trick is to build a fast system. - Seymour Cray 
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FOR Sub-Group for "Implementation of 5-Minute Scheduling, Metering, 
Accounting and Settlement" 

1st Meeting - Gist of Discussions 
 

    

Meeting Details 
Date 03rd August, 2017  

Venue National Load Despatch Centre, POSOCO, Delhi 
Day Thursday 

Time 
Open 11.00 AM 
Close 01.30 PM 

Subject 
First Meeting of Sub-Group for "Implementation of 5-Minute Scheduling, Metering, 
Accounting and Settlement" under FOR Technical Committee for Implementation of 
Framework on Renewables at the State Level 

Deliberations 

The list of members of the sub-group enclosed at Annex – 1. 

A. CEO, POSOCO welcomed the  participants to the meeting. It was highlighted that, in view of large 
scale integration of renewables, the electricity market design needs to be realigned with the future 
requirements.  

B. Advisor, POSOCO mentioned that 3 F’s i.e. ‘Fast’, ‘Flexible’ and ‘Frequent’ is the new mantra to be 
followed in the electricity ecosystem. Therefore, the sub-group has been entrusted with important 
task of review of scheduling & settlement process which is the engine of the electricity market. 

C. A presentation was made by POSOCO regarding terms of reference, developments in the electricity 
sector, developments in other sectors and future challenges. A copy of the presentation is attached 
at Annex – 2. The main imperatives for moving to ‘Fast Markets’ were recognized as follows: 

 Learning from implementation of Ancillary Services 
 Re-scheduling of Resources 
 Increasing RE penetration 
 Ramping requirements 
 Recognizing flexibility as a requirement 
 Implementation of Primary, Secondary (AGC) and Tertiary Reserves/Control 
 Reserves: Despatch, Accounting & Settlement 

D. Sh. B B Mehta, CE, SLDC, Gujarat presented the views/suggestions on Implementation of 5- Minute 
Scheduling, Metering, Accounting and Settlement. A copy of the presentation is attached at   
Annex – 3.  The main highlights were as follows: 

 There is a need for better and accurate forecasting of load and RE generation.  
 More number of agriculture groups may have to be implemented as they have, at present,   

½ hour and hourly schedules.  
 All Renewables may be telemetered (supported by regulation/grid code) 
 The generators are required to ramp up/down as per instructions of RLDC/SLDC 
 Adequate provisions need to be introduced to check gaming. 
 Amendments in ABT meter specifications and information dissemination to end consumers. 
 There may be programmable/configurable reactive power measurement limit on both side i.e. 

97 % & 103 % to mitigate change of regulation in future. 
 The old meters may be kept in series with new meters till all the interface meters are provided 

with new meters. 
 The new meters may give data in 5 min new coded format as well as in old meters (present) 

coded format in view of intrastate DSM accounts publishing. 
 Meter Data may be on common protocol, irrespective of vendor, for AMR implementation. 
 Funding support from PSDF may be extended for the new metering infrastructure. 
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FOR Sub-Group for "Implementation of 5-Minute Scheduling, Metering, 
Accounting and Settlement" 

1st Meeting - Gist of Discussions 
 

    

 There is need for software upgrade at the RLDCs/SLDCs. 
 There is need for capacity building at RPC/RLDC/SLDC level for new arrangements. 

E. Tamil Nadu representative informed the sub-group that installation of ABT compliant meters is 
under progress all over the state. These meters are 15-minute capable meters and 85 % of the 
wind generators, 100 % of solar generators and 66 % of other generators have been covered till 
date under intra-state metering system. It was pointed out that proposed 5-minute scheduling and 
settlement arrangements may result in a requirement for replacement of these newly installed 
meters. The issue was deliberated by the sub-group and it emerged that the issue can be handled 
using the same meters with a firmware reconfiguration. The sub-group requested Tamil Nadu 
representative to discuss the possibility of firmware reconfiguration with the meter vendor.    

F. The following points were discussed and finalized during the meeting. 
 

1. Forecasting 
It was agreed that forecasting has a vital role in secure and reliable grid operation. It was noted 
that both load and RE forecasting have to be done so that portfolio of the states is balanced at 
all times and reliance on deviations, as a balancing resource, is minimized. MS, NRPC 
mentioned that there are many parameters for forecasting which make it much more 
challenging. Advisor, POSOCO highlighted the need for 360  holistic approach for forecasting. It 
was agreed that additional resources are required to develop forecasting as a faculty, which is 
still in nascent stage, in India. Gujarat representative called for exploration of ULDC-like 
scheme for forecasting at national level. However, the sub-group felt that state level capacity 
building is essential which would allow pool of talent in each state to grow and achieve self-
reliance.  
 

2. Scheduling & Despatch 
It was agreed that response of the conventional generators to ramping requirements is already 
taken care in the day-ahead scheduling process. The five minute scheduling and despatch 
would further discretize the load curve and ramping requirements and hence, cause economy 
and efficiency in the resource utilization to meet the demand.  CEA representative queried on 
the reduction in requirement of reserves with five-minute despatch and settlement process 
and also mentioned that the general response time of secondary control reserves varies from 
about one minute to 15 minutes.  It was pointed out that secondary control reserves once 
deployed need to be replenished in due course by Tertiary Reserves; the time limits would 
depend on the system conditions. In the present scenario, the exhaustion of reserves is major 
issue being faced by the system. Hence, earmarking of the reserves become all the more 
essential. It was highlighted that reserves and 5-minute scheduling & settlement are all 
interwoven processes.  
 

3. Transition in Electricity Market : Power Exchanges – 5 minute price discovery 
The transition from hourly to 15-minute bidding in Power Exchanges was discussed. POSOCO 
representative informed the sub-group that beginning in 2008, the hourly results for power 
exchange transactions were obtained by intrapolating the hourly trades at 15 minute time 
interval. Capacity building measures were undertaken for increased awareness amongst the 
utilities to move towards more complex 15 minute bidding format. Post implementation, the 
state utilities have been bidding on a 15-minute basis in the Power Exchange platform. The 
granular pricing by utilities helps them manifest their value for electricity with time more 
precisely, which results in better price discovery. It was agreed that implementation of 5-
minute bidding in OTC/PX markets will lead to more efficient price discovery. 
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4.  Transition in DSM Mechanism 
In the present Deviation Settlement Mechanism, the step size of frequency has been decreased 
from 0.02 Hz to 0.01 Hz which provides greater granularity for the tightening frequency band 
and DSM price. In the present 15 minute regime, the over-drawal/under-drawal is averaged 
out in the 15 minute period. Therefore, there is need for reducing the interval to discourage 
deviations. In order to maintain frequency at 50 Hz, along with other parallel measures of 
frequency control, reserves and ancillary services, the 5-minute DSM prices would be a vital 
indicator for imbalance handling caused especially by renewable generation. 
 

5. Commercial interface metering 
The Gujarat representative highlighted that 5-minute metering should be in parallel with 15 
minute metering. A changeover date may be decided which would be applicable to all the 
meters. CEA representative called for physical verification of the proposed 5-minute metering 
infrastructure. Advisor POSOCO mentioned that meters installed post 2010 can implement 5-
minute arrangements. It was agreed that provisions for 5-minute may be made mandatory for 
future procurement of meters. 
 

6. Settlement system –Energy Accounting, Financial settlement 
The sub-group agreed that “Scheduling and Despatch” has to be aligned with “Settlement” 
process in 5-minute timeframe too. There was broad consensus that the new meters may give 
data, in parallel, in 5 min new coded format as well as in old meters (present) coded format. To 
begin with, accounts for both 15-minutes and 5-mintues accounting may be kept in parallel so 
that the transition from 15 minute to 5 minute accounting is seamless and dispute–free.  
 

7. Changes in various CERC/SERC Regulations 
The sub-group noted that five minute scheduling and settlement arrangements entail 
regulatory interventions at both inter-state and intra-state level. It was noted that at the inter-
state level, the CERC Regulations shall be studied and specific recommendations related to 
amendments in regulatory provisions will be made by the sub-group.  
 
The sub-group agreed that a representative from CERC may be co-opted in the sub-group so as 
to have regulatory insights for amendments required for proposed arrangements. 
 

8. Changes in CEA Metering Standards 
The sub-group noted that there is requirement of amendments in the CEA Metering Standards 
which is followed by the pan-India utilities for procurement of metering infrastructure. It was 
highlighted that in 33rd WRPC  meeting held on  01.02.2017, it was decided  to replace all the 
existing  interface  SEMs ( Special  Energy  Meters)  installed  in  Western  Region with SEMs 
capable of recording and storing of 5 mins as well as 15 mins block data of Frequency, Wh & 
VArh (Low & high) along with suitability for transmitting the data to remote locations using 
appropriate communication medium (AMR). In this regard, in April, 2017, a communication has 
also been sent to CEA regarding amendments in clause (I)(b)(i), (ii), (iii} & (iv) of Part II 
Standards for interface meters of the CEA (Installation and Operation of Meters) Regulations, 
2006 to accommodate the above mentioned provisions. The sub-group agreed that other RPCs 
may also discuss this item in their agenda and communicate to CEA.  
 
The sub-group also recommended that a representative from CEA may also be co-opted in the 
sub-group for insights on metering standards. 
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9. Holding workshops, dissemination, stakeholder capacity building 
The sub-group agreed that there is need for capacity building and sensitization regarding 
hardware and software upgrade at the RPCs/RLDCs/SLDCs in the areas of scheduling, meter 
data processing, accounting and settlement. It was noted that CTU/STU has to interact with all 
the stakeholders including vendors regrading meter development, testing, production, 
installation and commissioning.  
 

10. Implementation of SAMAST Recommendations 
In view of SAMAST implementation, the states who are about to implement the intrastate 
accounting and settlement system could leapfrog and go for scheduling and settlement at 5-
min interval. The scheduling software and the energy meters specifications could in line with 
the above. All the other States and the Regional Pools shall also endeavor to have systems and 
logistics for 5-min scheduling and settlement system. It was agreed that an interim report 
regarding the metering requirements may be submitted to FOR Secretariat as soon as possible 
pending detailed study of software and other related issues which may take time. 

Key Decisions Taken 
 Generators and Meter vendors views/suggestions to be taken in next series of meetings   

 All RPCs may discuss the 5-minute scheduling and settlement as an agenda item 

 Co-opt representative from CEA and CERC 

 Next meeting to be held on 24th August, 2017 

 
Annex – 4: List of Attendees 
 



List of Members of the FOR Sub-Group on Five Minute Despatch & Settlement 

S.No. Name Designation Organization 

1. Sh. K V S Baba CEO POSOCO 

2. Sh. S K Soonee Advisor POSOCO 

3. Sh. Prafulla Varhade Director (Elec. Engg.) Maharashtra ERC 

4. Sh. Pardeep Jindal Chief Engineer (NPC) NPC 

5. Sh. D K Srivastava Director NPC 

6. Sh. M A K P Singh Member Secretary NRPC 

7. Sh. P K Mishra Member Secretary NERPC 

8. Sh. J.K. Rathod Superintendent Engineer WRPC 

9. Sh. Upendra Kumar Superintendent Engineer NRPC 

10. Sh. Deepak Gawali Executive Engineer WRPC 

11. Sh. Ratnesh Kumar Executive Engineer NRPC 

12. Sh. Anil Thomas Executive Engineer SRPC 

13. Sh. B B Mehta Chief Engineer Gujarat - SLDC 

14. Sh. P. Rajagunanidhi Executive Engineer TNEB-SLDC 

15. Sh. S. Gomathi Executive Engineer TNEB-SLDC 

16. Ms. T Nirmala Mary Executive Engineer TNEB-SLDC 

17. Sh. A Thangappan Executive Engineer TNEB-SLDC 

18. Sh. Dilip Rozekar AGM (CTU-Planning) CTU- PGCIL 

19. Sh. S S Barpanda Addl. General Manager POSOCO 

20. Sh. S C Saxena Dy. General Manager POSOCO 

21. Sh. K V N Pawan Kumar Deputy Manager POSOCO 

22. ERPC 

23. Rajasthan 

Co-opted Members 

24. CERC 

25. CEA 
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FOR Sub-Group for "Implementation of 5-Minute Scheduling, Metering, 
Accounting and Settlement" 

02nd Meeting - Gist of Discussions 
 

    

Meeting Details 
Date 28th August, 2017  

Venue National Load Despatch Centre, POSOCO, Delhi 
Day Thursday 

Time 
Open 11.00 AM 
Close 01.30 PM 

Subject 
Second Meeting of Sub-Group for "Implementation of 5-Minute Scheduling, 
Metering, Accounting and Settlement" under FOR Technical Committee for 
Implementation of Framework on Renewables at the State Level 

Deliberations 

A. CEO, POSOCO welcomed the  participants to the meeting. In the first meeting, the need for 
interaction with different stakeholders responsible for implementation of 5-Minute Scheduling and 
Settlement was highlighted. In that direction, major meter manufacturers have been invited to 
apprise the sub-group regarding views/suggestions for the proposed migration to 5 minute 
scheduling, metering and accounting. Advisor, POSOCO mentioned that there is need for technical 
understanding on the philosophical and fundamental aspects of faster markets by all the 
stakeholders. 

B. A presentation was made by POSOCO (Annex – I) regarding action points identified in the first 
meeting, required interventions and modifications in metering standards and relevant regulations. 
Some of the features which are required were highlighted as follows: 
i. Record frequency data at 0.01 Hz resolution 

ii. Net VARh and voltage to be recorded for each time block. 
iii. Auxiliary Supply - SEM may normally be capable of operating with power drawn from the VT 

secondary circuits.  
iv. Provision to operate on control power supply to the SEM from 110V DC / 220V DC. 
v. Built-in calendar and clock 

vi. Secured software based solution for meter time correction and synchronization with GPS 
vii. DLMS compliant for SEM communication protocol – Indian COSEM standard 

viii. Data security ensured as per IEC-62056-51 standard 
ix. Automated Meter Reading (AMR) 
x. Uniform protocol for communication for meters of different vendors. 

xi. Optical coupling cable should be compatible with all types of meters. 
xii. Replacement of defective meters within a stipulated time frame 

C. Three meter manufacturers viz. M/s Secure Meters, M/s Elster-Honeywell and M/s L&T were 
invited by the sub-group for discussions on the proposed features in the 5-Minute capable 
interface meters (but not limited to):  
i. Non-volatile memory, Automatic storage 

ii. Net Wh transmittal during each successive 5 min block (up to 2 decimal) 
iii. Cumulative Wh transmittal at each midnight, in eight digits (one decimal) 
iv. Net VARh transmittal during each successive 5 min block (up to 2 decimal) 
v. Cumulative VARh transmittal at each midnight in eight digits (one decimal)  

vi. High VARh when Voltage above 103 % of Vref 
vii. Low VARh when Voltage is below 97% of Vref 

viii. Average frequency (5 min) in Hertz (up to 2 decimal, truncation) for each 5 minute time-block 
ix. Date and time blocks of failure of VT supply on any phase (as a star (*)/ (Z) mark) 
x. Voltage (V) (up to 2 decimal, truncation) for each 5 minute time-block 

xi. Meters shall store data in memory for 15 days 
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D. CE, SLDC-Gujarat mentioned that there is need for consultations with generators and DISCOMs. It 
was highlighted that there is need for discussion on 5 minute scheduling and settlement as a 
separate agenda item in each of the RPC forums. Sh. Pardeep Jindal, CE, NPC-CEA proposed that 
discussion may also be taken up as a separate agenda item in the forthcoming NPC meeting at 
Indore in first week of September, 2017. 

E. Tamil Nadu representative informed the sub-group that installation of ABT compliant meters is 
under progress in the state. These meters are 15-minute capable meters and 85 % of the wind 
generators, 100 % of solar generators and 66 % of other generators have been covered till date 
under new intra-state metering system. As requested by the sub-group in the first meeting, Tamil 
Nadu comunicated with meter vendors to discuss the possibility of firmware reconfiguration for 
transition to 5 minute arrangement.  It was informed that only one meter vendor responded that it 
is possible to migrate to 5 – minute metering in the new generation meters. 

F. The sub-group and meter manufacturers had detailed discussions on following aspects: 

i. Capability of existing Special Energy Meters (SEM) (15 min, ABT meters) to migrate to 5-
minute metering through minimal changes 

M/s Secure Meters representative mentioned that the proposed features in the 5-Minute 
capable interface meters may be implementable in the future generation of meters. It was 
mentioned that there may be difficulties in implementation in the earlier generation of meters 
whch have features tightly linked to hardware to make them tamper-proof. 

MS, WRPC queried regarding the need for replacement of entire existing fleet of meters when 
only change in memory is required with no change in number of ports and other inputs. He 
further added that change in the software/firmware embedded in the chip/electronics of the 
meters are easily configurable as the inputs to the meters are same and only fetching of data is 
being made faster. SLDC-Gujarat representative highlighted that the present meter 
infrastructure stores 96 readings per day upto 10 days which amounts to 960 readings. He 
emphasized that with 5 minute readings, the same meter can store the data but  for lesser 
number of days say, 3 days. It was mentioned that only periodicity of meter recording 
accumulation is being made smaller. It was also recognized that the replacement of thousands 
of meters entails shutdown of transmisison infrastructure which would impact the power 
system operation in the country. 

M/s Secure Meters representative mentioned that the change in the software program of 
meter can be done. However, change in firmware would require change in hardware. As there 
are different versions and models of meters installed across India, it was noted that M/s Secure 
Meters representative would verify and confirm the feasibiity and compatibility of migration in 
the existing metering infrastructure. 

M/s Elster-Honeywell representative stated that there is no issue in new generation of meters. 
M/s Elster-Honeywell representative stated that 5 minute arrangements can be implemented 
within the existing parameters. However, implementation of additional parameters needs to 
be checked up with their technical teams. It was noted that M/s Elster-Honeywell 
representative would verify and confirm the feasibiity and compatibility of migration in the 
existing metering infrastructure. 

SLDC-Gujarat representative highlighted that there is change only in buffer update time and 
1/3 rd retention period.  M/s L&T representative mentioned that the change in memory and 
logic would be discussed with their technical team and would give information to the sub-
group. 

Adviser, POSOCO highlighted that the vintage checkup of feasibility and compatibility may be 
done by technical experts from RPCs/RLDCs/Meter maufacturers in a separate forum. 
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ii. Parallel transition to 5 minute arrangements in addition to existing 15 minute 

NLDC representative enquired about the possibility of parallel transition to 5 minute 
arrangements in addition to existing 15 minute.  

M/s Secure Meters representative responded that configuration change can be handled within 
the existing framework. Data accumulation at 5 minute and accounting at 15 minute can be 
thought of in the transition phase.  

M/s Elster-Honeywell representative agreed that proposed features can be incorporated in the 
next generation of meters. However, additional features and customized requirements have to 
be deliberated with their technical teams. M/s Elster-Honeywell representative stated that 5 
minute arrangements can be implemented within the existing parameters through optical port 
on-site in a configuration change which may take upto maximum of ½ hour. . 

M/s L&T representative mentioned that for the implementation of 5 minute arrangements, in 
case of firmware change also, the meters have to be taken off-site to factory because of the 
harware lock in the meter and caliberation of the meter.  

iii. Live Testing & Demonstration of 5-Minute capability in exisiting meters 

Member Secretary-NRPC proposed that meter manufacturers may demonstrate the 
implementation of 5 minute arrangements in exisiting models/version of meters. It was 
decided by the sub-group that the meter manufacturers may conduct the demonstration of 5 
minute arrangements at one of the identified ISTS susbtations/meter vendor facilities. SLDC-
Gujarat representative volunteered to coordinate for having the demonstration carried out at 
the testing facility of POWERGRID/meter vendors. CTU representative was requested to 
coordinate and confirm the demonstration. 

iv. Meter time correction and synchronization with GPS 

M/s Elster-Honeywell representative mentioned that software based solution for meter time 
correction and synchronization with GPS is not supported in existing generation of meters as 1 
second pulse needs additional hardware. The time synchronization signal is being done through 
master station through communication protocol. It was noted that, at present, time drift of 1 
minute is spread over 6 time blocks.  

Adviser, POSOCO enquired about the design and experiential aspects for time drift issue during 
transition to 5 minute arrangements.  He further called upon the meter manufacturers to dwell 
upon the metrology philosophy and domain expertise so as to incorporate best features 
keeping future requirements in mind with smooth and sustainable transition to 5 minute 
arrangements. NRLDC mentioned that there are regulatory requirements governing the time 
drift range. NLDC queried whether bulk time correction is possible in a single shot. M/s Secure 
Meters representative mentioned that there are bandwidth issues for synchronizing from 
central system. 

Tamil Nadu representative also queried regarding time synchronization facility at meter end or 
AMR end. Adviser, POSOCO mentioned that time synchronization should be done only at meter 
end and not in a centralized manner. It was noted that there are latency issues in time 
synchronization from a central station in view of data security and communication. It was 
pointed that there are GPS and Antenna maintenance issues also at the individual meter level. 
SLDC-Gujarat representative also highlighted that GPS time synchronization facility should be 
at sub-station level or DCD end. CE, NPC-CEA mentioned that in the sub-stations, especially at 
generation sites where there are number of voltage levels, GPS at sub-station level would be 
optimal. 
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NLDC also queried on battery life of present meters. M/s Elster-Honeywell representative 
mentioned that it was in the order of 10 + years and upto 15 years. 

v. Security Considerations and need for re-calibration for Transition to 5 Minute Arrangements 

Member Secretary, NRPC enquired about the security of the meters for implementation of 5 
minute arrangements. M/s Elster-Honeywell representative mentioned that there are 3 levels 
of security with passwords. Also, any configuration change is done by their company 
representative only. The load profile would be set to zero on transition to proposed 
arrangements. 

Member Secretary, NRPC enquired about calibration of the meters after implementation of 5 
minute arrangements.  Member Secretary, WRPC mentioned that as existing fleet of meters 
are majorly electronic & static in nature with no transducers, the re-calibration may not be 
required. 

Adviser, POSOCO highlighted that the focus of sub-group is on handling the transition from 15-
minute to 5-minute and meter specificaitons in detail would be looked at by a separate set of 
experts. The main motive is to have granular scheduling and settlement so as to introduce 
various market products as well as facilitate renewable integration.  

M/s Elster-Honeywell representative informed the sub-group that transition to static meters 
was done in late 90s especially on LT metering side. Now, the transition is being done from 
non-smart to smart metering. 

Adviser, POSOCO cautioned that in order to have more flexibility & value addition in terms of 
data analysis, it is better to do the data process through software after extracting the data 
from the meter. Member Secretary, NRPC also highlighted the issue of PT supply failure and 
need for check meter arrangements. 

vi. International Experience 

On being queried about international experience, both M/s Secure Meters representative and 
M/s Elster-Honeywell representative mentioned that they will provide the relevant information 
for countries to which they have supplied meters. 

vii. Impact on Storage capability on transition to 5 minute arrangements 

Member Secretary, NRPC raised the issued of decreased storage capability and its impact on 
accounting & settlement cycle. M/s Elster-Honeywell representative mentioned that only after 
live demonstration and testing only, they will be able to gauge the exact amount of decrease in 
the memory storage capability of the exisitng meters when transition to 5 minute arragement 
takes place. 

viii. Interoperability and common communication protocol 

On being queried regarding interoperability issues by SLDC-Gujarat representative,  both M/s 
Secure Meters representative and M/s Elster-Honeywell representative informed that all the 
new generation of meters are DLMS compliant with common communication protocol. 

ix. Change in NPC coded file structure 

M/s Elster-Honeywell representative mentioned that the proposed 5 minute arragements 
would require a change in NPC coded file structure. SLDC-Gujarat representative pointed out 
that NPC coded file is essential for meter data security. NRLDC proposed that a separate expert 
group may discuss on the NPC coded file format and other technical issues in detail. 
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x. CTU Activities for transition to 5 minute arrangements 

The process and timelines  for handling transition from 15-minute and 5-minute needs to be 
communicated by CTU to the sub-group in the next meeting. CTU representive informed that 
they would coordinate with metering testing facility at Vadodara and faciltate live 
demonstration of 5 minute arrangements by meter vendors within 2 weeks. 

xi. Suggestions by NPC-CEA 

CE, NPC-CEA had circulated the suggestions to the sub-group members. The sub-group 
recognized that achieving FGMO and AGC become essential for moving to lesser time interval. 
Also, better  load and RE  forecasting tools within stipulated accuracy ranges are necessary to 
achieve optimal system operation. The sub-group recognized the need for a multi-pronged 
approach with actions in all possible areas so as to improve the overall system operation. A 
copy of the inputs is attached at Annex – II. 

CE, NPC-CEA also highlighted that other stakeholders views may also be taken so that holistic 
feedback of all stakeholders viewpoints may be incorporated.  

The sub-group agreed that a draft interim report will be prepared by first week of October, 
2017 for deliberation in the sub-group. 

Key Decisions Taken 
 Stakeholder views/suggestions to be taken in next meeting 

 All RPCs may discuss the 5-minute scheduling and settlement in a more focused manner 

 Meter manufacturers to demonstrate the implementation of 5 minute arrangements in existing 
models/version of meters within two weeks. CTU to coordinate for meter testing and live 
demonstration with meter vendors at Vadodara testing facility. Gujarat-SLDC requested to provide 
support in this demonstration. 

 Meter vendors to verify and confirm the feasibility and compatibility of migration to 5 minute 
arrangements in the existing metering infrastructure 

 Meter vendors to give information on international experience 

 A separate expert group may be constituted to discuss changes in the NPC coded file format. 

 A draft interim report will be prepared by first week of October, 2017 

 Next meeting inviting the stakeholders to be held in the week starting 11th September, 2017.  

 
Annex – III: List of Attendees 
 









First Meeting of Sub Group for “Implementation of 5-minute scheduling, metering, 
accounting and settlement held on 3rd August, 2017 at NLDC, POSOCO. 

Discussion on item no. 1 of TOR i.e. “Look at pros and cons of moving to 5-minute 
scheduling, metering, accounting and settlement”.

1. The presentation made by POSOCO highlighted the benefits that are expected to be
achieved by moving from 15-minute regime to 5-minute scheduling, accounting regime.
It was informed that moving to 5-minute schedule regime would mainly provide benefit
of (i) better frequency control and (ii) reduction in regulating reserves. It was also
informed that some parts of USA grid/electricity market and Australia have 5-minute
interval for scheduling.

2. In this regard, CE(NPC), CEA provided made following inputs:

(i) Generally, moving from 15-minute to  5-minte should help in better frequency
control, however, this would be a fictitious benefit in the absence of sufficient 
primary and secondary controls (i.e. Governor response, and AGC).  And thus, 
achieving FGMO and AGC become essential for moving to lesser time interval. 

(ii) The USA and Australia grids, which have 5-minute scheduling interval, already 
have good primary reserves and a working AGC. And so is the case is in many of 
the European countries/grids (e.g. Spain, Germany, Denmark etc which even have 
significant percentage of RE generation). These European countries have well 
developed electricity market and still do not have 5-minute scheduling interval. But 
they do have good load and RE  forecasts. 

(iii) So, to achieve the stated benefits of shorter scheduling interval, what we need is 
the following: 

(a) Sufficient Primary control through FGMO, as also directed by CERC vide 
order dated 31-July-2017 under Petition 84/MP/2015. 

(b) Implementation of AGC in Indian grid as early as possible. CERC has 
already directed for this in its order in Petition No. 11/SM/2015 dated 
13.10.2015. 

(c) Each State/utility need to forecast its load ( and ISTS withdrawal) with higher 
accuracy. We need to fix a desired value of percentage error (between 
scheduled and actual demand) that must be achieved, otherwise we would 
unnecessary be keeping large quantum of spinning reserves. And same is 
the case for wind and solar generation forecasts.  

(d) It is a recognized fact that forecasts are more accurate as we move closer to 



the event, i.e. the accuracy of forecast is higher during day of operation (say 
2-3 hours before the real time ) as compared to day-ahead and even much 
better as compared to 2-3 days ahead when gates are closed for short-term-
market. And therefore, unless we achieve a desired value of forecast errors, 
moving to 5-minute scheduling would be ineffective and unfruitful. 

(e) Regarding Pros and Cons, we need to analyse/simulate at least past one 
year data to determine the benefits, in terms of savings and improvement in 
frequency, if there were 5-minute interval instead of 15-minute. Also, the cost 
of implementation of 5-minutes interval should also be assessed.  

(f) This sub-group should also invite DISCOMs and Generators, who are key 
stake holder in this change, for the purpose of identifying activities, 
infrastructure, readiness etc.  

3. The Grid Standards/Regulations need to at least specify – (i) permissible frequency 
deviation both in terms of percentage and duration, (ii) time-lines for deployment and 
release of Primary, Secondary and Tertiary controls. A few examples of rules of 
deployment of primary and secondary controls in some countries are given in 
Annexure. The rules of AGC time-lines and 5-minutes scheduling would need to be co-
adjusted. 

It has been seen that presently, ancillary services are many a times used much in 
advance against stated 16 minutes and are being used for longer duration and for 
maintaining Load Generation balance at Regional level. 

4. From above discussion, especially from the fact that forecast errors are lesser as we 
move closer to real-time market/operation, it emerges that the advantages of 5-minute 
would be seen only as markets move closer to real time. For example, the efficiency 
gains of implementing a 5-minute product in a day-ahead market are less significant 
than if the same product is implemented in an intraday market. In fact, the five-minute 
product could even be detrimental in the day-ahead market if it overly complicates 
bidding and clearing processes. 

 

Other Inputs for discussion: 

5. Re-scheduling of resources in shorter time frame would reduce the cost of operation for 
the DISCOMS provided they have ample flexibility to reschedule their portfolios. Short 
Term Markets are rigid with no opportunity for rescheduling collective transaction and 
also more than 48 Hours for Short term revision. Thus, presently, limited opportunity 
(Only under LTA & MTOA) to DISCOMs to take the advantage of 5- Minutes scheduling 
for re-scheduling. Under the existing regulation Short-term Market would be deprived 
with the advantage of 5- Minutes Scheduling. 



6. For effective Faster Market, from where DISCOMS is able to buy flexibility of 
Generator, it is necessary that such products are available and also there is enough 
liquidity of wiling flexible generator in the market. 

This can only be achieved with – (i) more flexible market products and less gate 
closure provisions, and (ii) Generators to cope up with lots of re-scheduling requests in 
very short duration of time. 

It may be noted that for any anticipated uncertainty, as of today, only Short term market 
is available which is totally rigid for any uncertainty in power gird operation which could 
reduce the overall system operating cost and minimise deviation. 
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FOR Sub-Group for "Implementation of 5-Minute Scheduling, 
Metering, Accounting and Settlement" 

03rd Meeting - Gist of Discussions 

Meeting Details 
Date 25th October, 2017 

Venue National Load Despatch Centre, POSOCO, Delhi 
Day Wednesday 

Time 
Open 11.00 AM 
Close 01.30 PM 

Subject 
Third Meeting of Sub-Group for "Implementation of 5-Minute Scheduling, Metering, 
Accounting and Settlement" under FOR Technical Committee for Implementation of 
Framework on Renewables at the State Level 

Deliberations 

1.0 CEO, POSOCO welcomed the  participants to the meeting. In the second meeting, it was decided by 
the sub-group that testing & demonstration of 5-Minute capability in exisiting meters by meter 
manufacturers may be conducted at one of the identified ISTS susbtations. Further, the need for 
interaction with different stakeholders responsible for implementation of 5-Minute Scheduling and 
Settlement was also highlighted. Accordingly, testing & demonstration was conducted in 
coordination with three meter manufacturers. Also, representatives from Discoms, one from each 
of the five regions, were invited to pariticipate in the 3rd Meeting and give views/suggestions for 
the proposed migration to 5 minute scheduling, metering and accounting. 

2.0 A presentation was made by POSOCO (Annex – I) giving the status update, deliberations in the 
previous meetings, meter demonstration process and results, identification of further activities, 
proposal for pilot project, action plan, time-lines and target date for migration including phasing of 
activities at inter-state level.  

3.0 The deliberations in the past meetings were summarized as follows: 

Need to move to “fast” markets is recognized.

5-minute scheduling & settlement and earmarking of the reserves are interwoven processes.

5-minute bidding in OTC/PX markets would lead to more efficient price discovery.

5-minute DSM prices would be a vital indicator for imbalance handling caused especially by
renewable generation.

Provisions for 5-minute may be made mandatory for future procurement of meters.

Requirement of amendments in the CEA Metering Standards

5-minute scheduling & settlement entail regulatory interventions

Handling Transition

o To begin with, 5-minute metering will be in parallel with 15 minute metering.

o “Scheduling and Despatch” has to be aligned with “Settlement” process in 5-min too.

o To begin with, accounts for both 5-minute and 15-minute accounting may be kept in
parallel.

Need for capacity building for 5-minute granular forecasting at state level

SAMAST implementation would enable states to leapfrog

4.0 The sub-group and Discoms had detailed discussions on following aspects: 
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4.1 Results and Analysis of Live Meter Demostration and Testing 

The meter testing was witnessed jointly by representatives of POSOCO (NLDC, WRLDC), 
POWERGRID, Gujarat SLDC and Meter Manufacturers (M/s Secure Meters & M/s Elster-Honeywell) 
at 400/220 kV Magarwada PGCIL S/s, Daman-Diu UT  and 765/400 kV Vadodara (Wagodia) PGCIL 
S/s, Gujarat (M/s L&T) on 13th September, 2017 and 10th October, 2017 respectively.  

During the 5-minute meter demonstration, it was observed that additional parameters are 
available in the meters which were kept disabled as the requirement was not posed to the meter 
manufacturers. File transfer formats (presently, “.npc” files) need to be reviewed when migrating 
from 15-minute to 5-minute metering. The Meter Demonstration & Testing Results were 
summarized as follows: 

 
Further, another meter manufacturer viz. M/s Genus Meters, in a written communication to Tamil 
Nadu, expressed that it is possible to program integration period from 15 minute to 5 minute for 
ABT meter application after revision of standards, upgradation of storage etc. 

The need for software validation and new .npc format, requirement of Automated Meter Reading 
(AMR) alongwith communication infrastructure, storage enhancement, standardized data and 
information protocols were noted as key learnings by the sub-group. It was also mentioned that 
reconfiguration of the meters should be with adequate safeguards and ensure that the meters are 
tamper-proof. Chief Engineer, NPC enquired on methodology for measurement of 15 minute vis-à-
vis 5 minute integration period. He mentioned about the need for a comparitive study for the two 
intervals. The detailed summary of the meter testing / demonstration is enlosed at Annex-II.  

4.2 Amendments in CEA Metering Standards/Regulations 

POSOCO highlighted the need for change in CEA Metering Regulations. CEA initiated review of CEA 
(Installation and Operation of Meters) Regulations, 2006 in August, 2016. Further, in February, 
2017, WRPC sent a communication to CEA regarding change in metering standards to facilitate 5-
minute scheduling and settlement. The sub-group requested CE, NPC to follow up the matter with 
CEA and also place the required amendments as agenda item in the next NPC meeting. 
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4.3 Amendments in CERC Regulatory Framework 

It was noted that CERC Regulatory Framework viz. Indian Electricity Grid Code, Deviation 
Settlement Mechanism, Open Access in inter-State Transmission, Ancillary Services Operations 
etc. need amendment for facilitating 5-minute scheduling, metering, accounting and settlement. 
The Members suggested that the requisite amendments in the regulatory framework may be 
included in the Report of the Sub-Group. Further, there is need for replication of the same at intra-
state level. 

4.4 Identification of Interface Energy Meters and locations by CTU/STU 

It was deliberated that CTU may identify the region-wise interface meters which are needed to be 
replaced and those that can be reconfigured (along with upgrade of storage) for the transition to 
5-minute scheduling and settlement. CTU was requested to facilitate collection of the required 
data on type, vintage and location of existing meters so that assessment of the implementation 
timeline and financial implication for transition to the 5-minute framework could be estimated. It 
was also recognized that cross border interconnections will also need to be upgraded for the 
transition. The sub-group also recognized the need for review of the exisitng technical 
specifications for interface meters for implementation of 5-minute metering. This may taken up by 
an expert group so as to ensure a smooth transition.   

4.5 Handling Transition to 5-Minute Scheduling, Metering and Accounting systems by 
RPC/RLDC/SLDC/STU in the transition period upto the cut-off date 

The sub-group noted that significant metering software changes including hardware upgrade are 
required at RPCs, RLDCs and SLDCs. The data communication from sites to RLDCs/SLDCs  is also 
critial from the viewpoint of Data Validation, Processing, Reporting, Archival and Website 
uploading. 

4.6 Capacity Building of stakeholders 

MS, NRPC stressed on the immediate need for capacity building for forecasting and scheduling so 
that experience may be gained and shared. He also highlighted need for parallel dummy software 
for 5 minute accounting and settlement to be operationalized at RPCs for proper understanding, 
smooth and dispute-free transition to 5-minute framework. 

5.0 The sub-group noted that primary response should be given real thrust as also suggested by Chief 
Engineer, NPC.  

6.0 It was proposed that, on a pilot basis, 5-minute capable meters may be installed at say, 4-5  
locations in each Region to gain practical experience in 5-minute metering, interfacing 
requirements / file interchange formats and develop data analytics/tools for 5-minute metering, 
data validation, reporting, etc. It was recognized that pilot project would help in 
formulation/refinements of Technical specifications and Software Requirement Specifications (SRS) 
for Metering Software at RLDCs and Accounting Software at RPCs for 5-minute metering. The 
suggested locations were at Generating stations – Conventional / RE, Substations – 765 kV / 400 kV 
and Inter-Regional inter-change points. It was also noted that pilot project was undertaken when 
going for 0.02 to 0.01 Hz step change in interface meters few years back. The sub-group agreed 
that pilot project for installation of 5-minute capable metes may be undertaken at different 
locations with different vendors. It was opined that these meters should be capable of data 
downloads in both 5-minute and 15-minute formats so as to facilitate handling of transition during 
the final implementation of 5-minute metering. CTU representative, was requested to facilitate the 
pilot with installation of 5-minute meters.  

 

 



FOR Sub-Group for "Implementation of 5-Minute Scheduling, 
Metering, Accounting and Settlement" 

03rd Meeting - Gist of Discussions 
 

    

7.0 Tamil Nadu representative highlighted that replacement of meters for industrial consumers is 
being undertaken. Around 8500 meters comprising 90 % of the industrial consumers have already 
been replaced. However, DLMS compliance is not possible in those meters. Adviser, POSOCO and 
CEO, POSOCO stated that the transition, to begin with, is at inter-state level only. CEO, POSOCO 
also stressed that migration would be done in phased manner. DGM, POSOCO and CTU 
representative highlighted the need for DSM regulation to be modified by  CERC.  

8.0 Further, Tamil Nadu representative observed that that there would be difference in the 
measurement based on 5-minute metering/settlement at inter-state periphery and the 15-minute 
metering/settlement at intra-state level. POSOCO representative mentioned that it is a case of 
transition in settlement process which can be taken care of in due course of time. Adviser, POSOCO 
stated that CEA Regulations cover both interface meters and consumer meters. 

9.0 West Bengal representative said that WBSEDCL pays for the deviation including by the OA 
consumer embedded for PX/OTC transactions. The representative expressed difficulties regarding 
implementation of 5-minute scheduling & metering. Regarding the difficulty faced by West Bengal, 
the Gujarat representative mentioned that frequent changover of source of supply by open access 
consumers is not allowed in Gujarat and once an OA consumer decides to go to the market, he has 
to procure for 24 hours at least. POSOCO representative highlighted that two positive experiences 
of transitions were enabled by cooperation from the states i.e. introduction of ABT and change of 
bidding format from hourly to 15 minute in Power Exchanges. The sub-group also noted that there 
is need for capacity building in the forecasting area for better load management.  

10.0 Both Gujarat and Delhi discom representatives agreed that the transition to 5-minute scheduling 
and settlement is possible and can be done.   

11.0 Suggested Action plan, time-lines and target date for migration including phasing of activities at 
inter-state level were agreed as follows: 

 
 

Required Action  Action By  Timeline 

Submission of Sub-Group Report  FOR Sub-Group  30 Nov 2017 

Pilot Projects implementation CTU / RPCs / POSOCO  March 2018 

CERC Staff Paper on Regulatory 
Framework for 5-minute Scheduling, 
Metering & Settlement arrangements  

CERC March 2018 

Changes in CEA standards & regulation CEA  March 2018 

Final Regulatory Framework  CERC  September 2018 

Formulation of Technical specifications 
for new meters and configuration 
change at RPC/State level 

CTU/RPCs/ POSOCO  July 2018 

Procurement process from tendering to 
commissioning led by CTU at inter-
state level and STU at intra-state level 

CTU/RPCs/ POSOCO September 2018 

Trial Run (Transition)  All  April 2019 – March 2020 

Go Live All 01st April, 2020 
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Metering, Accounting and Settlement" 

03rd Meeting - Gist of Discussions 

Key Decisions Taken 
All RPCs may discuss the 5-minute scheduling and settlement

NPC to follow up the status of amendment of Metering standards with CEA and also place the
required amendments as agenda item in the next NPC meeting.

CTU to facilitate collection of the region-wise data on type, vintage and location of existing meters
along with proposed procurement process.

Need for capacity building for better forecasting and scheduling - SLDCs to coordinate with
RLDCs/NLDC. Interactive sessions (e.g. Hackathons) may be organized at different RPCs for
generation of ideas and solutions.

Simulation analysis / comparative study of 5-minute & 15-mintute deviations to be done by
POSOCO

Need for intra-state imbalance handling and settlement framework in all states

Final meeting to be held during the third week / last week of November, 2017

Annex – III: List of Attendees 
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