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Enhancing Regulatory 
Cooperation to Facilitate 

Knowledge sharing;

Addressing Cross cutting 
Energy/Electricity Regulatory 

Issues and Capacity Building in 
South Asia;

Facilitate  transparent
regulatory framework, 

promoting investment in the 
South Asia Region.

To facilitate 
regulatory 
capacity 

building among 
member 

countries at 
both national 
and regional 

levels through 
information 
knowledge 
sharing and 

skills training

To facilitate the 
development of 

electricity/energy 
regulations by 
identifying and 

addressing cross 
cutting 

energy/electricity 
regulatory issues 

for advancing 
Exchange of 

Electricity/Energy 
in South Asia (SA) 

region (SAR).

To provide 
inputs on policy 

& 
regulations/reg

ulatory 
opinions/regula
tory guidelines 
and to develop 

model 
regulations. 

To undertake 
research work 

on issues 
relevant to 
electricity 

/energy sector 
regulation 
through in-

house/ 
outsourcing.

Prepare a detailed 
road map along 

with various 
regulatory 

interventions 
needed in South 

Asian countries for 
effective energy 

cooperation in the 
region to prepare 

annual status 
report, updates on 

regulatory 
cooperation in SAR

Create data 
bank/knowledg
e repository on 
energy/electrici

ty related 
issues. Prepare 

South Asia 
Energy/Electrici

ty Regulatory 
Compendium.

To develop web 
portal on 

“South Asia 
Energy/Electrici
ty Knowledge 

Resource 
Database”. 

SAFIR–
Regulatory 

Newsletter to 
enhance 

regulatory 
knowledge 

sharing. 

Objective and Scope of Work/TOR of the SAFIR Working Group (SWG)
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Key Activities of the SAFIR Working Group

Research & Technical 
Studies -

(Three No. of Studies) 

South Asia Energy Sector      
Training & Capacity Building

program on energy regulation for 
Energy Cooperation & exchange of 

electricity in South Asia 

South Asia 
Energy/Electricity Regulatory 

Compendium (SAERC)

South Asia Energy/Electricity 
Knowledge Resource Database 

(SAKERD)

SAFIR-Regulatory Newsletter 
(SRNL)

SAFIR Working Group 
Meeting 

Presentation on "Updates on the TOR & Activities  of the South Asian Forum for Infrastructure Regulation (SAFIR) Working group on Regulatory Cooperation to Facilitate Knowledge sharing, addressing Crosscutting Energy/ Electricity Regulatory Issues and Capacity Building in South Asia: Plan for Implementation of Key Activities Rajiv  Panda, Associate Director /SARI/EI/IRADE/19th Apri,2021-27TH SAFIR-ECM

02

02.1 02.2

02.3 02.4

02.5 02.6



5

Presentation on the "Updates on the TOR of the South Asian Forum for Infrastructure Regulation (SAFIR) Working group on Regulatory Cooperation to Facilitate Knowledge sharing, addressing Crosscutting Energy/ Electricity Regulatory Issues and Capacity Building in South Asia: Plan for Implementation of Key Activities Rajiv Ratna Panda, Technical-Head /SARI/EI/IRADE

Study /Research on South Asia 
electricity/electricity regulations to 
develop regulatory pathway/Road 

Map for Electricity/Energy exchange 
and Energy Cooperation (EC) in SA 

Regulatory interventions for 
Grid discipline and Grid reliability 

in the South Asian Region

Study on Cross Border Trade of 
Electricity- Potential Optimum 

Utilisation and Reduction in Cost of 
Supply

Study/Research under SAFIR Working Group02.1

02.1.1 02.1.2

02.1.3
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To review, study and analyze the existing energy/electricity regulations of each South Asian countries to develop
regulatory pathway/Road Map for Electricity/Energy exchange, cross border electricity/energy trade and Energy
Cooperation (EC) in South Asia.

Identify and analyze the relevant provisions in all existing energy/electricity regulations that have an impact on
optimal, reliable and economic Electricity/Energy exchange, cross border electricity/energy trade and carry out a
detailed gap analysis for the same, from the perspective of enhanced cross border electricity/energy trade.

Suggest and recommend the necessary changes/additions or new regulations that is required in the respective
countries’ for advancing Electricity/Energy exchange, cross border electricity/energy trade and Energy Cooperation
(EC) in South Asia.

Study/Research on South Asia Energy/Electricity Regulations to develop Regulatory  
Pathway/Road Map for Electricity/Energy Exchange & Energy Cooperation (EC) in South Asia 

Objective of the Study :  

Status 

ToR Drafted & 
Finalized by 
SARI/EI on 
Sept,2020

TOR Shared 
with SAFIR on  
16th Sept,2020

Approved of 
TOR received 
from SAFIR on  
11th Nov,2020 

RFP issued 7th

December,2020, 
Last Date - 22nd 

Jan 2021

Bids are under 
Evaluation, 

Expected award 
date –May,2021

Time Period of 
the Study 5  

Months 

Presentation on "Updates on the TOR & Activities  of the South Asian Forum for Infrastructure Regulation (SAFIR) Working group on Regulatory Cooperation to Facilitate Knowledge sharing, addressing Crosscutting Energy/ Electricity Regulatory Issues and Capacity Building in South Asia: Plan for Implementation of Key Activities Rajiv  Panda, Associate Director /SARI/EI/IRADE/19th Apri,2021-27TH SAFIR-ECM
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To review and analyse all the existing relevant electricity regulations, mechanisms and technical frameworks with
respects to Grid discipline and Grid reliability of each South Asian Countries both from the perspective of
integration/unification of regional grids of domestic power system of a country as well as cross border power grid
integration.

Study/Research on Regulatory Interventions for Grid Discipline and Grid 
Reliability in the South Asian Region

Objective of the Study :  

Detailed set of Regulatory measures/Intervention and Mechanism needed for enhancing Grid discipline & Grid reliability
in SA region along with detailed explanatory memorandum.

Roadmap (regional and country wise) and action plan for implementation of above suggested Regulatory measures 
/Intervention.

Deliverables:  

Status 

Finalized Draft 
Report was  

submitted by 
Consultant 
(PWC) on 
Nov,2020

Draft Report shared 
with  SAFIR Working 
Group Members for 
Comments/Observa

tions on 1st 
Dec,2020 

Comments 
received from 

Bhutan, 
Bangladesh, Nepal, 
Pakistan, Sri Lanka.  

Comments has been 
incorporated, upon 

receiving  all country 
comments , report 

will be further 
finalised. 

Brief 
Presentation to 
SAFIR SCM, 19th

April,2021

Report 
finalisation, 

May/June,2021. 
Will be released 

in the next 
SAFIR 

event/meeting  

Comments Received:- I Bhutan, Jan 25, 2021 I Bangladesh, Jan28,2021 I India, under process, expected to be received by April,2021 I Nepal, Feb 10, 2021 I Pakistan, Mar 4, 2021 I Sri Lanka, Mar 2, 2021 I  

Presentation on "Updates on the TOR & Activities  of the South Asian Forum for Infrastructure Regulation (SAFIR) Working group on Regulatory Cooperation to Facilitate Knowledge sharing, addressing Crosscutting Energy/ Electricity Regulatory Issues and Capacity Building in South Asia: Plan for Implementation of Key Activities Rajiv  Panda, Associate Director /SARI/EI/IRADE/19th Apri,2021-27TH SAFIR-ECM
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{Overall Renewable 
energy Growth 

Scenario and 
opportunity for 
Regional Grid 
Balancing was 

discussed} 

{It was decided to take 
up another study on the 

requirement of 
balancing generation 

on a regional basis and 
develop a report for the 

same} 

{Chairman of 
SAFIR/BERC suggested 

that the Working Group 
should also consider 

working on methods to 
reduce the cost of 

supply. This could be 
added as an objective in 

the Study on Cross 
Border Trade in 

Electricity } 

{ It was also suggested 
that the Working Group 
could assess as to how 
balancing costs can be 

reduced due to the 
flexibilization of 

thermal power so that 
there is no economic 

loss }  

Status 
Drafting the Revision 

of ToR* completed  
by SARI/EI Jan,2021

Shared  the Revised 
TOR with SAFIR 

Secretariat on 3rd

Feb,2021 for approval 

RFP within 20-25 days  
from the date of receive 

of Approval

Duration of the 
Study 9 Months 

In the above context, 
SARI/EI has  

revised/expanded the 
scope of the TOR of “Study 

on Cross Border Trade of 
Electricity….” to make the 

study 
holistic, comprehensive, 

more analytical and taking 
in to account the 

renewable  energy and grid 
balancing aspects, ancillary 
service  etc. in a integrated 

manner 

2nd Meeting of 
SAFIR working group

{Dhaka, 4th

December,2019} 

2nd Meeting of 
SAFIR working 

group
{Dhaka, 4th

December,2019} 

18th ECM Meeting 
{5th December 

2019}

18th ECM Meeting 
{5th December 

2019}

Study on Cross Border Trade of Electricity- Potential Optimum Utilisation and Reduction in 
Cost of Supply

*Revised TOR of the SAFIR Working Group Study is titled as “Assessing the Potential Benefits of Cross Border Electricity Trade for Affordable Supply of Electricity, Facilitating Grid Balancing of Renewable Energy Integration, and Suggesting a Framework for Ancillary Service Market in the South Asia Region”

Presentation on "Updates on the TOR & Activities  of the South Asian Forum for Infrastructure Regulation (SAFIR) Working group on Regulatory Cooperation to Facilitate Knowledge sharing, addressing Crosscutting Energy/ Electricity Regulatory Issues and Capacity Building in South Asia: Plan for Implementation of Key Activities Rajiv  Panda, Associate Director /SARI/EI/IRADE/19th Apri,2021-27TH SAFIR-ECM
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Key Topics  to be Covered  (Regulatory Aspects of Energy 
Cooperation and exchange of electricity)

Working Groups 
Members and 
Regulators of 
South Asian 

Countries

Site Visit to 
Load Dispatch 
Centers/Power 

Utilities etc.

Topics will be 
designed in to 3-

4 Modules 

4-5 days 
Training 

Programme

Status 
Training Module 

design by June,2021

Drafting  of the Agenda of 
the First Training Program, 

July,2021 

Finalisation of  the Training 
/knowledge partner ,  

August, 2021

First Training Program 
September 2021.

South Asia Energy Sector Training & Capacity Building program on energy regulation for 
Energy Cooperation & exchange of electricity in South Asia 

Licensing Regimes, Tariff 
Frameworks

Transmission Planning, 
Coordinated System 

Operation 

Grid Codes, Open access
Transmission Pricing, 

Imbalance Settlements, 
energy accounting, 

Power Market Regulations, 
Power Trading & Power 

Exchange Mechanism, Market 
Design

New Areas: Renewable 
Integration, Energy Storage, 
Ancillary Services, Electric 

vehicles,  Smart Grid 

Presentation on "Updates on the TOR & Activities  of the South Asian Forum for Infrastructure Regulation (SAFIR) Working group on Regulatory Cooperation to Facilitate Knowledge sharing, addressing Crosscutting Energy/ Electricity Regulatory Issues and Capacity Building in South Asia: Plan for Implementation of Key Activities Rajiv  Panda, Associate Director /SARI/EI/IRADE/19th Apri,2021-27TH SAFIR-ECM
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South Asia Electricity Regulatory Compendium

Compendium (A first 
of Its kind in SA) has 

been prepared

Released in the SAFIR 
Conference 19th 

February, 2020, New 
Delhi

Compendium-
Comprehensively  

Captures all aspects 
(Three Volumes)  

Primary Legislation, 
Key Policies , 
Guidelines

Regulations Technical Standards 

Grid Code, 
Transmission Pricing, 

Open Access, 

Power Trade & 
Markets, Cross 

Border Electricity 
Trade

Licensing, Generation 
and Transmission 

Tariffs 

Six Monthly Updating 
& Yearly Edition 

South Asia Electricity Regulatory Compendium has been updated till June 2020
Presentation on "Updates on the TOR & Activities  of the South Asian Forum for Infrastructure Regulation (SAFIR) Working group on Regulatory Cooperation to Facilitate Knowledge sharing, addressing Crosscutting Energy/ Electricity Regulatory Issues and Capacity Building in South Asia: Plan for Implementation of Key Activities Rajiv  Panda, Associate Director /SARI/EI/IRADE/19th Apri,2021-27TH SAFIR-ECM
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Aims to Create a Comprehensive Energy/Electricity Sector Data Base
{Online, user friendly, data Analytic, Indicative Graphs, pie charts and Figures, Info graphics, Annual Energy Data Book }

Status 
Contract awarded in 

November 2020

Submission of show case , proposed 
design, software design , database 

Design April,2021

Pilot Demonstration (Few 
countries), August,2021 

South Asia Energy/Electricity Knowledge Resource Database (SAKERD)

South AsiaPower Related Time Series 
Data

Energy Met, Actual 
Generation , Energy & peak 

deficits, Rate & volume 
transaction of PXs

Cross Border (MU & MW), 
Frequency Profile, Diversity 

Factor, T & D losses

Electricity Generation 
Capacity and Transmission 

Network

Installed capacity & Fuel Mix, 
Transmission sector

Regional Power Transfer 
Capacity, Basic Power Plant 

details

Key Energy Statistics (Both Year 
wise and Past Trends & Forecasts, 

Country Wise)

Per capita energy 
consumption, Energy 
resource potential & 

reserves, Primary Energy 
Supply & Demand

Total energy consumption & 
sector wise consumption, 

Energy Balance, Energy 
access

Key Policy and Regulations
Key Energy & Power Sector 
Related Laws, Policy & 
Regulations

National Power & Energy 
Sector Master 
Plans/Projection etc. 

02.4

Presentation on "Updates on the TOR & Activities  of the South Asian Forum for Infrastructure Regulation (SAFIR) Working group on Regulatory Cooperation to Facilitate Knowledge sharing, addressing Crosscutting Energy/ Electricity Regulatory Issues and Capacity Building in South Asia: Plan for Implementation of Key Activities Rajiv  Panda, Associate Director /SARI/EI/IRADE/19th Apri,2021-27TH SAFIR-ECM
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Status 

First SAFIR Regulatory Newsletter was Released during SAFIR-SARI/EI Conference 
(Virtual) on “Sustainable Energy Infrastructure Development and Role of Cross Border 
Energy Trade in South Asia: Challenges, Opportunities and Way forward”-15th &16th

March 2021

Regulatory 
updates &  Policy 
Developments in 

the Region 

Analysis on the 
Energy 

Regulatory and 
Policy 

Developments

Capture 
Important 

development, can 
have Guest 

Columns outside 
of the Region  

First SAFIR 
Regulatory 
Newsletter 

Published 

Circulation in SA 
Countries in 

electronic format. 

SAFIR Regulatory News Letter (SRNL)02.5

Presentation on "Updates on the TOR & Activities  of the South Asian Forum for Infrastructure Regulation (SAFIR) Working group on Regulatory Cooperation to Facilitate Knowledge sharing, addressing Crosscutting Energy/ Electricity Regulatory Issues and Capacity Building in South Asia: Plan for Implementation of Key Activities Rajiv  Panda, Associate Director /SARI/EI/IRADE/19th Apri,2021-27TH SAFIR-ECM
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First Meeting of 
SAFIR Working 

Group

15th-16th May, 
2018

Colombo, Sri Lanka

Second SAFIR Working 
Group meeting

4th December 2019

Dhaka, Bangladesh 

Third SAFIR Working 
Group meeting 

(Virtual) August 2021
(Along with Pilot Demonstration of South Asia 

Energy/Electricity Knowledge Resource Database 
(SAKERD))

Fourth SAFIR Working 
Group meeting 

Sri Lanka, Dec,2021

SAFIR Working Group Meeting 02.6

Presentation on "Updates on the TOR & Activities  of the South Asian Forum for Infrastructure Regulation (SAFIR) Working group on Regulatory Cooperation to Facilitate Knowledge sharing, addressing Crosscutting Energy/ Electricity Regulatory Issues and Capacity Building in South Asia: Plan for Implementation of Key Activities Rajiv  Panda, Associate Director /SARI/EI/IRADE/19th Apri,2021-27TH SAFIR-ECM
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Key Findings of the SWG Draft Research 
Study Report on “Regulatory 

Interventions for Grid Discipline and Grid 
Reliability (GDR) in the South Asian 

Region 

Presentation on "Brief Presentation (Key Findings) on the Draft SWG study report on “Regulatory Interventions for Grid Discipline and Grid Reliability in the South Asian Region  Rajiv  Panda, Associate Director /SARI/EI/IRADE & Hitesh Chaniyara Executive Director ,PWC, India  /19th Apri,2021-27TH SAFIR-ECM

Presented by

Mr. Hitesh Chaniyara (Executive Director, PWC, India)  &  Mr. Rajiv Ratna Panda (Associate 

Director, SARI/EI IRADe) 

27th South Asian Forum for Infrastructure Regulation (SAFIR) Steering Committee Meeting (SCM) 
(Through Video Conferencing), 11.45 AM , Monday, 19th April 2021, New Delhi, India 
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Approach and Methodology

5

Study on Regulatory Interventions for Grid Discipline and Grid reliability in the South Asian Region

1 2a 2b 3

Assess level of 
implementation and 
compliance of 
identified measures

Identify key measures 
to achieve grid 
discipline and grid 
reliability

Identify key indicators 
defining grid discipline 
and grid reliability

Review and analyse 
sector framework and 
institutions/ 
stakeholders 
(Legislative, Policy, 
Regulatory, Others)

4 5

Identify gaps in (i) Sector 
framework and institutions/ 
stakeholders and (ii) 
Implementation and 
compliance of identified 
measures

International experiences on 
regulatory interventions for 
improving grid discipline and 
grid reliability

(a) Regulatory measures/ 
interventions needed to 
improve grid discipline and grid 
reliability in SAR countries 
along with the roadmap

(b) Suggest capacity building 
measures

6

Suggested specific technical capacity building measuresInternational experiences and best practices on Regulatory Interventions on GDR

International experiences and best practices on Regulatory Interventions on GDRAssess level of implementation and compliance of identified measures

Key Measures to achieve GD&RSector framework and institutions/ stakeholdersSuggested Regulatory Measures/ InterventionsContents

Presentation on "Brief Presentation (Key Findings) on the Draft SWG study report on “Regulatory Interventions for Grid Discipline and Grid Reliability in the South Asian Region  Rajiv  Panda, Associate Director /SARI/EI/IRADE & Hitesh Chaniyara Executive Director ,PWC, India  /19th Apri,2021-27TH SAFIR-ECM
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Key indicators defining GDR

4

Voltage 
Variation

Tripping 

Planning 
Reserve 
Margin

Angular 
Stability

Frequency 
Response

System 
Adequacy

Frequency 
Variation

Grid 
Disturbance

Key Indicators 

defining GDR

Partial or Complete Grid Disturbance

Measured in number of outages and duration of outages

Tripping per line and Tripping duration per line

• Count of interruptions over period of time (daily / weekly/ 
monthly/ yearly)

• Tripping duration - interval of time electric line is tripped

• Frequency and duration of tripping - indication of 
performance measured at a balancing area level or 
interconnection level

Voltage Variation

• Can occur in power system due to multiple reasons 
(inadequate supply of reactive power, 
overloaded/underloaded circuits, etc. 

• May lead to malfunctioning of equipment

• Measured by % of times voltage breaches normal 
operating limits and contingency limits

Frequency Variation

• Most important parameters for assessment of security and quality of 
power supply in any grid

• Has impact on  generator voltage & passive transmission network 
elements

• Measured by % of times frequency breaches given limits

Planning Reserve Margin

• Designed to measure amount of generation capacity 
available to meet expected demand in planning 
horizon

• Provides indication of the additional capacity 
available to meet unforeseen - increases in demand, 
outages and trends

• Reserve Margin (%) = (Capacity - Load) / Load x 100

Frequency Response

• Measure of interconnection’s ability to stabilize frequency immediately 
following sudden loss of generation or load

• Frequency response = (∆ Demand + ∆ Generation)/ ∆ Frequency, in 
MW/Hz

Angular Stability

• Measured using phase angle difference

• Real-time angle difference between nodes, sampled from 
widely dispersed locations in the power system network 
and synchronized from common time source of a GPS radio 
clock, provides SO with an immediate awareness of system 
strength and stress

System Adequacy

• Ability of electricity system to supply aggregate electrical demand and energy 
requirements of the end-use customers at all times, taking into account 
scheduled & reasonably expected unscheduled outages of system elements 

• SO can & should take controlled actions or procedures to maintain a 
continual balance between supply & demand within its control area by public 
appeals & interruptible demand

Suggested specific technical capacity building measuresInternational experiences and best practices on Regulatory Interventions on GDR

International experiences and best practices on Regulatory Interventions on GDRAssess level of implementation and compliance of identified measures

Key Measures to achieve GD&RSector framework and institutions/ stakeholdersSuggested Regulatory Measures/ InterventionsContents

Presentation on "Brief Presentation (Key Findings) on the Draft SWG study report on “Regulatory Interventions for Grid Discipline and Grid Reliability in the South Asian Region  Rajiv  Panda, Associate Director /SARI/EI/IRADE & Hitesh Chaniyara Executive Director ,PWC, India  /19th Apri,2021-27TH SAFIR-ECM
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Draft Suggested Regulatory Measures/Interventions 
&

Suggested Specific Technical Capacity Building Measures

Presentation on "Brief Presentation (Key Findings) on the Draft SWG study report on “Regulatory Interventions for Grid Discipline and Grid Reliability in the South Asian Region  Rajiv  Panda, Associate Director /SARI/EI/IRADE & Hitesh Chaniyara Executive Director ,PWC, India  /19th Apri,2021-27TH SAFIR-ECM
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Study on Regulatory Interventions for Grid Discipline and Grid reliability in the South Asian Region

Key recommendations – South Asia Region

Area of 
Intervention

Suggested regulatory intervention

System planning
Specify a detailed transmission planning criteria to be followed by Transmission Licensee to achieve economies of scale, reduction in network congestion, 
strategy for generation & load alternatives and renewable energy integration.

System construction 
and safety

Grid code to have provisions related to system construction and safety like standards for general safety requirements and Designate the responsibility to 
monitor compliance to promote grid discipline and grid reliability

Grid connection
Lay down detailed procedure for grid connections for users including renewable energy generators. Standardize process for grid connectivity by defining 
test requirements for power system elements for synchronous & non-synchronous generator and HVDC & FACTS devices for ensuring power system safety.

System operation

Publish procedure for operational planning, system security, demand management, outage management and partial or complete grid disturbance, define 
key system performance indicators, define grid incidence and grid disturbance events.

Develop ancillary service market for primary, secondary and tertiary responses in the country.

Introduce incentive / penalty-based imbalance settlement mechanism and the rules and procedure for implementation of the same.

Scheduling and 
despatch

Specify penalty for mis-declaration by the generating companies and inaccurate demand forecasting by distribution companies.

Specify framework for co-ordination of CBET with details of identified roles and responsibilities of various stakeholders, standard contracts for export and 
import of power, grid safety related provisions for CBET.

Information and 
comm. technology

Push for adoption of advanced technology including Information and Communication Technology (ICT). specify cyber security related aspects to identify 
critical information infrastructure.

Monitoring and 
compliance

Lay down provision for periodic publishing of monitoring and compliance reports, system performance reports, third-party audit reports and other such 
important documents in the public domain.

Define and mandate capturing information on grid performance indicators for effective reporting of status of grid reliability.

Regional regulatory recommendations in the South Asia Region for improving grid discipline & reliability

Institutional Interventions – Proposed regional regulatory agency, i.e., South Asia Forum of Electricity / Energy Regulators (SAFER)/  to act as neutral, 
apolitical forum/ platform for regulators and experts to assemble, brainstorm, strategize and recommend specific steps to address the multiple barriers to 
CBET is proposed. Existing Institution/Institutional mechanism such as SAFIR, SAARC council of experts of Energy( Electricity) may also take up such role. 

Suggested specific technical capacity building measuresInternational experiences and best practices on Regulatory Interventions on GDR

International experiences and best practices on Regulatory Interventions on GDRAssess level of implementation and compliance of identified measures

Key Measures to achieve GD&RSector framework and institutions/ stakeholdersSuggested Regulatory Measures/ InterventionsContents
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Bangladesh: Identified regulatory gaps, interventions and proposed roadmap

9
Study on Regulatory Interventions for Grid Discipline and Grid reliability in the South Asian Region

G1 Absence of transmission planning manual

BERC to develop transmission planning manual

G2 Inadequate measures in system construction and safety.

BERC to define the rules and procedure for monitoring compliance to system construction 

and safety regulations

G3 Absence of System Protection Philosophy and third-party protection audits

BERC to define mechanism for strengthening of power system protection through white 

paper or consultation paper

G4 Absence of ancillary services market in Bangladesh

Develop ancillary service market in Bangladesh

Working paper to be 

floated on transmission 

planning criterion

Draft amendments to the 

Grid code for deliberations 

and finalisation

Appropriate amendments 

to Grid code to 

operationalize transmission 

planning criteria.

Grid code to mandate 

conducting independent 

third-party safety audits 

biennially

1. Regulator to mandate conducting independent third-

party safety audits once a year and internal audits 

once every quarter.

2. Monitor compliance to the same.

Comprehensive study to 

understand role played by 

various stakeholders for 

CBET in Bangladesh

BERC to draft specific 

Regulations defining 

framework for coordination 

of CBET.

Form separate specialized 

department within PGCB to 

coordinate CBET effectively.

Publish consultation paper/ 

white paper

1. Develop Regulations to enable ancillary services 

market.

2. Regulations to introduce secondary response through 

AGC and market-based price discovery.

G5 Absence of detailed framework for CBET

BERC to specify framework for co-ordination of CBET

BERC to mandate TSO to 

define protection system 

philosophy.

1. The System Protection Working group/ committee at 

NLDC to frame appropriate standard specifications for 

Protection Systems

2. Grid code to mandate independent third-party audit

G6

BERC to define and mandate capturing information on grid performance indicators 

Inadequate regulatory push to regularly assess adequacy of current technology & 

recommend more effective technology solutions Publish consultation paper/ 

white paper on regulatory 

intervention for cyber 

security code

BERC to publish cyber security standards covering 

standards for ICT, identification of data transfer 

protocols, measures for information protection, provision 

for cyber audits & capacity building

Short Term (≤ 3 years) Medium Term (3-6 years) Long Term (> 6 years)
Identified regulatory gaps and corresponding intervention

Proposed roadmap

Suggested specific technical capacity building measuresInternational experiences and best practices on Regulatory Interventions on GDR

International experiences and best practices on Regulatory Interventions on GDRAssess level of implementation and compliance of identified measures

Key Measures to achieve GD&RSector framework and institutions/ stakeholdersSuggested Regulatory Measures/ InterventionsContents
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Bhutan: Identified regulatory gaps, interventions and proposed roadmap

10Study on Regulatory Interventions for Grid Discipline and Grid reliability in the South Asian Region

G1 Absence of transmission planning manual

BEA to develop transmission planning criterion

G2 Inadequate measures in system construction and safety.

BEA to define mechanism for strengthening of power system safety

G3 Absence of System Protection Philosophy and third-party protection audits

BEA to specify system protection philosophy, protection schemes and guidelines 

for testing & commissioning. 

G4 Bhutan has not capitalised its hydro power resources by offering ancillary services 

Develop ancillary service market in Bhutan

Working paper to be 

floated on transmission 

planning criterion

Draft amendments to the 

Grid code to be prepared 

for deliberations and 

finalisation

Appropriate amendments to 

Grid code to operationalize 

transmission planning 

criteria.

Conduct study on 

international best practices 

and propose approach for 

their adoption

1. Define safety standards and make necessary 

provisions for their compliance.

2. Make provisions to conduct independent third-party 

safety audits annually

Conduct study to 

understand role played by 

various stakeholders for 

CBET in Bhutan

BEA to draft specific 

Regulations defining 

framework for coordination 

of CBET.

Form separate department 

within BPSO to coordinate 

CBET effectively

Publish consultation paper/ 

white paper

Develop Regulations to 

enable ancillary services 

market.

Regulations to introduce 

secondary response 

through AGC and market-

based price discovery.

G5 Absence of detailed framework for CBET

BEA shall specify framework for co-ordination of CBET

BEA to mandate TSO to 

define the protection 

system philosophy.

1. System Protection Working group/ committee at 

NLDC to frame appropriate standard specifications for 

Protection Systems

2. Grid code to mandate independent third-party audit

G6 Absence of Cyber security standards for critical information infrastructure

Regulations/ codes/ rules for implementation of ICT infrastructure like 

communication facilities, operational technology systems and Cyber Security

BEA to publish consultation 

paper/ white paper on 

regulatory intervention for 

cyber security code

BEA to publish cyber security standards which 

encompass standards for ICT, identification of data 

transfer protocols, measures for information protection, 

provision for cyber audits & capacity building

Short Term (≤ 3 years) Medium Term (3-6 years) Long Term (> 6 years)Identified regulatory gaps and corresponding intervention

Proposed roadmap

Suggested specific technical capacity building measuresInternational experiences and best practices on Regulatory Interventions on GDR

International experiences and best practices on Regulatory Interventions on GDRAssess level of implementation and compliance of identified measures

Key Measures to achieve GD&RSector framework and institutions/ stakeholdersSuggested Regulatory Measures/ InterventionsContents
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India: Identified regulatory gaps, interventions and proposed roadmap (1/2)

11

Study on Regulatory Interventions for Grid Discipline and Grid reliability in the South Asian Region

G1
Update Transmission system planning manual with present day system 

planning techniques

Initiate revision of transmission system planning manual and introduce 

international best practices for planning

G2
Resilience of present Regulation for ancillary services is inadequate. 

Efforts to introduce de-linking of payment from pool account and improving 

response time for secondary and tertiary services to be made

Take necessary steps to make ancillary service market framework more 

resilient 

G3
Currently no post-despatch analysis is conducted and there is no/ 

inadequate compensation to generators forced to run below normative 

parameters

Introduce provisions related to post despatch analysis and compensating 

generators that are compelled to run below normative parameters as per 

grid code

1. Mandate SLDCs to prepare 

scenario based probabilistic 

demand

2. CEA to assess storage systems for 

demand response measures

1. Introduce framework to 

ensure better utilisation 

of existing infrastructure

2. Promote transmission 

system operators to 

conduct contingency 

analysis based on 

contingency list 

Impose penalty/ claw 

back on transmission 

operator(s) for non-

compliance to 

contingency analysis 

and contingency listing

Short Term (≤ 3 years) Medium Term (3-6 years) Long Term (> 6 years)

1. Consultation paper/ white paper 

outlining methodology for 

accurately assessing primary, the 

response time of secondary and 

tertiary reserves

2. Introduce secondary response 

through AGC and market-based 

price discovery of ancillary services

Devise a framework to 

modify payments provisions 

of Ancillary Services 

Introduce energy 

storage systems and 

fast transient frequency 

support using controlled 

inertial response from 

wind turbines

Regulatory intervention to 

compensate generating stations that 

are compelled to operate below 

normative plant availability factor.

Introduce provisions related to post-despatch analysis in 

the grid code.

Identified regulatory gaps and corresponding intervention

Proposed roadmap

Suggested specific technical capacity building measuresInternational experiences and best practices on Regulatory Interventions on GDR

International experiences and best practices on Regulatory Interventions on GDRAssess level of implementation and compliance of identified measures

Key Measures to achieve GD&RSector framework and institutions/ stakeholdersSuggested Regulatory Measures/ InterventionsContents
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India: Identified regulatory gaps, interventions and proposed roadmap (2/2)

Study on Regulatory Interventions for Grid Discipline and Grid reliability in the South Asian Region

G4 Grid code lacks adequate provisions to ensure robust cyber security

Make interventions for building cyber security code for power systems, 

ensuring capacity building of concerned stakeholder 

G5 RPCs conduct system protection studies and lay down regional system 

protection standards that are not necessarily standardized.

Regulatory intervention to standardise protection plans to introduce best 

practices like creation of system defence plan as a proactive step for 

system protection

1. Develop consultation 

paper/ white paper on 

cyber security,

2. Develop cyber security 

code, 

Publish cyber security code 

for various communication 

technologies, identification of 

data transfer protocols, 

measures for information 

protection, provision for cyber 

audits and capacity building.

Push for mandating the 

compliance to international 

standards by the International 

Electrotechnical Commission 

(IEC) and the International 

Organization for 

Standardization (ISO) for ICT 

infrastructure.

Short Term (≤ 3 years) Medium Term (3-6 years) Long Term (> 6 years)

1. Regulator shall 

recommend having a 

common protection 

philosophy for grid users at 

national level.

2. Grid Code shall mandate 

regular protection audit 

plans for internal and third-

party audits.

Regulator shall define a clear 

mandate for NPC/RPCs in 

coordination with SO 

(NLDC/RLDC/SLDC) to 

prepare system defence plan

Regulator shall specify 

penalty/ claw back for non-

compliance to system defence 

planning on NPC/ RPCs.

Identified regulatory gaps and corresponding intervention Proposed roadmap

Suggested specific technical capacity building measuresInternational experiences and best practices on Regulatory Interventions on GDR

International experiences and best practices on Regulatory Interventions on GDRAssess level of implementation and compliance of identified measures

Key Measures to achieve GD&RSector framework and institutions/ stakeholdersSuggested Regulatory Measures/ InterventionsContents

Presentation on "Brief Presentation (Key Findings) on the Draft SWG study report on “Regulatory Interventions for Grid Discipline and Grid Reliability in the South Asian Region  Rajiv  Panda, Associate Director /SARI/EI/IRADE & Hitesh Chaniyara Executive Director ,PWC, India  /19th Apri,2021-27TH SAFIR-ECM

03.3.4



April 2021Strictly private and confidential

PwC

Nepal: Identified regulatory gaps, interventions and proposed roadmap

Study on Regulatory Interventions for Grid Discipline and Grid reliability in the South Asian Region

G1 Absence of transmission planning criterion

ERC of Nepal to develop transmission planning criterion

G2 Inadequate measures in system construction and safety.

ERC of Nepal to define mechanism for strengthening of power system safety

G3 Absence of System Protection Philosophy and third-party protection audits

ERC of Nepal to specify system protection philosophy, protection schemes and 

guidelines for testing & commissioning.

G4 Absence of ancillary services mechanism in Nepal

Develop ancillary service market in Nepal

Working paper to be 

floated on transmission 

planning criterion

Draft and notify transmission planning criterion

Conduct a study on 

international best practices 

and propose approach for 

their adoption

1. Define safety standards and make necessary 

provisions for their compliance.

2. Make provisions to conduct independent third-party 

safety audits annually

Develop system protection 

philosophy, schemes and 

guidelines 

1. Provisions to conduct independent third-party safety 

audits annually. 

2. Penalty provisions for non-compliance to the system 

protection, testing and commissioning standards

Develop Regulations to 

enable ancillary services 

market.

1. Market-based operation to be established for 

providing ancillary services in Nepal

2. Explore scope for participation in SAR ancillary 

services market

G5 Absence of detailed penalty mechanism in Grid Code/ Regulations

Introduce incentive / penalty-based imbalance settlement mechanism

Publish consultation paper/ 

white paper

1. Finalise and notify Regulations for Imbalance 

Settlement Mechanism

2. Issue rules and procedure to operationalize

G6 No clear mandate to publish information related to power system in public domain

Lay down provision for periodic publishing of monitoring and compliance reports in 

the public domain.

1. ERC of Nepal to mandate periodic publishing of 

various monitoring and compliance reports.

2. Explore imposing penalties for non-compliance

-

Short Term (≤ 3 years) Medium Term (3-6 years) Long Term (> 6 years)Identified regulatory gaps and corresponding intervention

Proposed roadmap

Suggested specific technical capacity building measuresInternational experiences and best practices on Regulatory Interventions on GDR

International experiences and best practices on Regulatory Interventions on GDRAssess level of implementation and compliance of identified measures

Key Measures to achieve GD&RSector framework and institutions/ stakeholdersSuggested Regulatory Measures/ InterventionsContents
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Pakistan: Identified regulatory gaps, interventions and proposed roadmap

15

Study on Regulatory Interventions for Grid Discipline and Grid reliability in the South Asian Region

G1 No mechanism to ensure compliance to system planning standards

NEPRA to introduce penalty provisions for non-compliance of system planning 

standards 

G2 Absence of imbalance settlement mechanism

NEPRA to introduce incentive / penalty-based imbalance settlement mechanism

G3 Absence of a commercial mechanism/ market for providing ancillary services

NEPRA to introduce a commercial mechanism for ancillary services (primary, 

secondary and tertiary responses)

G4 Absence of detailed framework for CBET

NEPRA to specify framework for co-ordination of CBET

Introduce penalty 

provisions for non-

compliance

-

Publish consultation 

paper/ white paper

Rules and procedure for implementation of the incentive/ 

penalty-based mechanism to be issued after 

comprehensive stakeholder consultations

Publish consultation paper/ 

white paper

Mandate phased adoption of technology solutions for 

improving system operations, market operations, grid 

reliability and cyber security 

Conduct study - Role 

played by various 

stakeholders for CBET

Issue Regulations 

defining framework for 

coordination of CBET

Form separate department 

within the System Operator 

for CBET coordination

G5
Inadequate regulatory push to regularly assess adequacy of current technology to 

manage grid operations and recommend more effective technology solutions

NEPRA to encourage adoption of technology solutions for improving system 

operations, market operations, grid reliability and cyber security

Publish consultation paper/ 

white paper

Issue Regulations on 

ancillary services 

(covering primary and 

tertiary)

Issue Regulations on 

secondary response through 

AGC and market-based price 

discovery of ancillary 

services

G6 Absence of mechanisms to monitor performance standards of transmission licensee

Introduction of incentive/ penalty mechanism for improving transmission system 

availability

Develop Regulations for 

claw back mechanism or 

penalty provisions for the 

transmission licensee(s)

-

Short Term (≤ 3 years) Medium Term (3-6 years) Long Term (> 6 years)
Identified regulatory gaps and corresponding intervention

Proposed roadmap

Suggested specific technical capacity building measuresInternational experiences and best practices on Regulatory Interventions on GDR

International experiences and best practices on Regulatory Interventions on GDRAssess level of implementation and compliance of identified measures

Key Measures to achieve GD&RSector framework and institutions/ stakeholdersSuggested Regulatory Measures/ InterventionsContents

Presentation on "Brief Presentation (Key Findings) on the Draft SWG study report on “Regulatory Interventions for Grid Discipline and Grid Reliability in the South Asian Region  Rajiv  Panda, Associate Director /SARI/EI/IRADE & Hitesh Chaniyara Executive Director ,PWC, India  /19th Apri,2021-27TH SAFIR-ECM

03.3.6



April 2021Strictly private and confidential

PwC

Sri Lanka: Identified regulatory gaps, interventions and proposed roadmap

16
Study on Regulatory Interventions for Grid Discipline and Grid reliability in the South Asian Region

G1 No mechanism to ensure compliance to system planning standards

PUSCL to introduce penalty provisions for non-compliance of system planning 

standards 

G2 Absence of imbalance settlement mechanism

PUSCL to introduce incentive / penalty-based imbalance settlement mechanism

G3 Absence of a commercial mechanism/ market for providing ancillary services

PUSCL to introduce a commercial mechanism for ancillary services (primary, 

secondary and tertiary responses)

G4 Absence of detailed framework for CBET

PUSCL to specify framework for co-ordination of CBET

Introduce penalty 

provisions for non-

compliance

-

Publish consultation 

paper/ white paper

Rules and procedure for implementation of the incentive/ 

penalty-based mechanism to be issued after 

comprehensive stakeholder consultations

Publish consultation 

paper/ white paper

Mandate phased adoption of Technology solutions for 

improving system operations, market operations, grid 

reliability and cyber security 

Conduct study to 

understand - role played 

by various stakeholders 

for CBET

Issue Regulations defining 

framework for coordination 

of CBET

Form separate department 

within the System Operator 

for CBET coordination

G5
Inadequate regulatory push to regularly assess adequacy of current technology to 

manage grid operations and recommend more effective technology solutions

PUSCL to encourage adoption of technology solutions for improving system 

operations, market operations, grid reliability and cyber security

Publish consultation 

paper/ white paper

Issue Regulations on 

ancillary services 

(covering primary and 

tertiary)

Issue Regulations on 

secondary response through 

AGC and market-based price 

discovery of ancillary 

services

G6 Inadequate performance monitoring indicators

PUSCL to define and mandate capturing information on grid performance 

indicators for effective reporting of status of grid reliability

PUSCL to define performance indicators of grid 

reliability (Dependability Index, Security Index, 

Reliability Index, Available Transfer Capability, 

Contingency Violation etc.)

-

Short Term (≤ 3 years) Medium Term (3-6 years) Long Term (> 6 years)Identified regulatory gaps and corresponding intervention
Proposed roadmap

Suggested specific technical capacity building measuresInternational experiences and best practices on Regulatory Interventions on GDR

International experiences and best practices on Regulatory Interventions on GDRAssess level of implementation and compliance of identified measures

Key Measures to achieve GD&RSector framework and institutions/ stakeholdersSuggested Regulatory Measures/ InterventionsContents
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Suggested capacity building measures (1/2)

81

# Training Name Relevant Audience Afghanistan Bangladesh Bhutan India Maldives Nepal Pakistan Sri Lanka

1
Introduction to Grid Discipline and 

Reliability
Regulators Y Y Y Y Y Y Y Y

2
Capacity Building on Development of 

Grid Code
Regulators Y N N N Y Y N N

3

Capacity Building on Development of 

System planning Manual and Long 

term Transmission Plan

Regulators/ Technical 

Authority for electricity 

standards/ Transmission 

operator

Y Y Y N Y Y N N

4

Formulation of Penalty/Incentive 

provisions for promoting Grid 

Discipline

Regulators Y Y Y N N* Y Y Y

5

Training Programme on International 

Best Practices in Transmission 

System planning

Technical Authority for 

electricity standards/ 

Transmission operator
N# Y Y Y N* Y Y Y

6
Strengthening standards for system 

safety and grid connection.

Regulators/ Technical 

Authority for electricity 

standards/ Transmission 

operator

Y N Y Y N* Y Y Y

7
System Protection- Best Practices 

and Enforcement Regulations
Regulators Y Y Y Y N Y Y Y

* after creation of transmission system

# only after system planning manual

*Can be allotted when basic transmission system is developed

#After Afghanistan develops its Transmission system manual

Suggested specific technical capacity building measuresInternational experiences and best practices on Regulatory Interventions on GDR

International experiences and best practices on Regulatory Interventions on GDRAssess level of implementation and compliance of identified measures

Key Measures to achieve GD&RSector framework and institutions/ stakeholdersSuggested Regulatory Measures/ InterventionsContents
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Suggested capacity building measures (2/2)

82
Study on Regulatory Interventions for Grid Discipline 

and Grid reliability in the South Asian Region

# Training Name Relevant Audience Afghanistan Bangladesh Bhutan India Maldives Nepal Pakistan Sri Lanka

8
Balancing the Grid- Ancillary 

services
Regulators Y Y Y Y N* Y Y Y

9
Strengthening of Outage 

Management

Regulators/ Technical 

Authority for electricity 

standards/ 

Transmission operator

Y Y Y N N* Y Y Y

10

Information and Communications 

Technology - Best Practices and 

Implementation 

Regulators Y Y Y Y Y Y Y Y

11
Capacity Building on Regulatory 

framework for Cyber Security
Regulators Y Y Y Y Y Y Y Y

12
Capacity Building on Assessment of 

Investments in GDR

Regulators/ 

Transmission operator
Y Y Y N Y Y Y Y

13

Capacity Building for Disclosure of 

GDR related Information to General 

Public

Regulators/ 

Transmission operator
Y Y Y Y Y Y Y Y

14 Power system simulation exercise
Transmission operator/ 

System operator
Y Y Y Y N* Y Y Y

* after creation of transmission system

*Can be allotted when basic transmission system is developed

Suggested specific technical capacity building measuresInternational experiences and best practices on Regulatory Interventions on GDR

International experiences and best practices on Regulatory Interventions on GDRAssess level of implementation and compliance of identified measures
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Afghanistan: Identified regulatory gaps, interventions and proposed roadmap

8

Study on Regulatory Interventions for Grid Discipline and Grid reliability in the South Asian Region

G1 Absence of independent electricity regulator and codes

Independent electricity regulator to regulate sector participants, to specify sector 

code and their enforcement to be created under the empowering act.

G2 Absence of planning manual, codes for construction & safety and grid connection

Regulator to develop transmission planning criteria, define mechanism for 

strengthening of power system safety and laydown detailed procedure for grid 

connectivity

G3 Absence of ancillary market, imbalance settlement method and CBET framework

Development of ancillary service market for relieving congestion and minimising 

frequency fluctuations. Introduce incentive / penalty-based imbalance settlement 

mechanism and laydown detailed procedure for CBET

G4 Improvement in ICT and measures for robust monitoring and compliances

Implementation of ICT (e.g., SCADA/EMS, WAMS/PMU) and guidelines for 

ensuring cyber security. Lay down provision for periodic publishing of relevant 

reports highlighting grid performance

1. Creation of independent 

electricity regulator

2. Regulator notify grid code 

after consultation

- -

Short Term (≤ 3 years) Medium Term (3-6 years) Long Term (> 6 years)

Grid code have provision for 

system planning, const. & 

safety and grid connection

1. Working paper on 

planning criteria

2. Conduct a study for 

strengthening safety

3. Publish white paper on 

grid connectivity

1. Notification of planning 

criteria 

2. Define safety standards 

& compliance

3. Provisions to conduct 3rd 

party safety audits

Grid code have provision for 

management of frequency 

response by providing 

ancillary services, imbalance 

settlement mechanism and 

coordination of CBET 

1. Conduct study on intro. 

ancillary services

2. A white paper on 

progressive narrowing of 

frequency band

3. Study on for building 

CBET framework. 

1. Regulator to explore 

establishing market-

based ancillary services.

2. Rules for incentive/ 

penalty-based framework

3. Draft regulation on CBET 

framework

1. Grid code has provision 

for implementation of 

advance ICT infra & 

cyber security measures

2. Grid code should 

mandate - publishing of 

monitoring & compliance 

reports

1. Conduct study to prepare 

roadmap for adoption of 

advanced ICT infra

2. Consultation paper on 

cyber security

3. Regulator to publish 

monitoring & compliance 

reports 

1. Regulator to mandate 

use of advanced ICT 

technologies 

2. Regulator to publish 

cyber security standards 

3. Regulator to explore 

imposing penalties for 

non-compliance of 

reporting

Identified regulatory gaps and corresponding intervention Proposed roadmap

Suggested specific technical capacity building measuresInternational experiences and best practices on Regulatory Interventions on GDR

International experiences and best practices on Regulatory Interventions on GDRAssess level of implementation and compliance of identified measures
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Maldives: Identified regulatory gaps, interventions and proposed roadmap

13

Study on Regulatory Interventions for Grid Discipline and Grid reliability in the South Asian Region

Currently, Maldives has no transmission grid. Physical dispersion of the islands makes it virtually impossible to connect the entire country on a single grid. 

Due to its geographic location, surrounded by ocean, with nearly 1000 kms to the nearest mainland, even cross border electricity trade has not been 

considered as a viable option for Maldives. 

The Ministry of Environment and Energy report ‘Greater Malé Region Renewable Energy Integration Plan’ and the USAID report ‘Maldives Submarine 

Cable Interconnection Pre-feasibility Study’ give a detailed analysis of options for undersea electrical interconnections in Greater Malé. Both studies clearly 

show that interconnections would support significant increases in renewable energy deployment. 

Large-scale renewable energy deployment in Greater Malé will require the islands of Malé, Villingili, Thilafushi, Gulhifalhu and Hulhumalé/ Hulhulé to be 

interconnected using undersea electrical cables.

Considering the possible future inter connections in Maldives, we suggest that capacity building for drafting regulations covering the following shall be 

initiated to ensure grid discipline and reliability:

• System Planning

• System Construction and Safety

• Grid Connection

• System operation

• System protection, testing and commissioning

• Scheduling and Despatch

• Information and Communication technology

• Monitoring and Compliance

1

2

3

4

Suggested specific technical capacity building measuresInternational experiences and best practices on Regulatory Interventions on GDR
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