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Bangladesh at a Glance
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= Political System
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= Total Exports

= Total Imports

= Remittance

= Forex Reserve
= GDP Per Capita

= Power Capacity

: People’s Republic
of Bangladesh

. Parliamentary Democracy

: 147,570 km2
: 161 million

: USD 34 hillon
: USD 43 billon
: USD 15 billon

: USD 31 billion

: USD 1384

:13,151 MW



Real GDP Growth (%)

GROWTH IS REMARKABLY STABLE AGAINST ALL SHOCKS

Resilient growth despite regular political, environmental and external setbacks

Bangladesh has maintained consistent growth and never defaulted on its internal or external debt obligations despite the Asian and Global Financial Crises, numerous political
upheavals and countless natural disasters. This consistency is practically unrivaled amongst countries of a similar level of development
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Present Structure of Power Sector

= Apex Institution
Power Division, Ministry of Power, Energy & Mineral Resources (MPEMR)

= Requlator
Bangladesh Energy Regulatory Commission (BERC)

= (Generation
+ Bangladesh Power Development Board (BPDB)
+ Ashuganj Power Station Company Ltd. (APSCL)
¢ Electricity Generation Company of Bangladesh (EGCB)
+ North West Power Generation Company Ltd. (NWPGCL)
+ Coal Power Generation Company Bangladesh Ltd. (CPGCBL)
+ Independent Power Producers (IPPs)

= [ransmission
+ Power Grid Company of Bangladesh Ltd (PGCB)

= Distribution
+ Bangladesh Power Development Board (BPDB)
+ Dhaka Power Distribution Company (DPDC)
+ Dhaka Electric Supply Company Ltd (DESCO)
+ West Zone Power Distribution Company (WZPDC)
+ North-West Zone Power Distribution Company (NWZPDC)
+ Rural Electrification Board (REB) through Rural Co-operatives
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Bangladesh’s Power Sector: At a Glance

2017
Electricity Growth 9.00%
Installed Capacity (MW) 13,191
(31st Jan, 2017)
Maximum Generation (MW) 9,036
30" June, 2016
Total Consumers (in Million) 22.2
Transmission Lines (ckm) 10,249
Distribution Lines (km) 3,597,000
Per Capita Generation (including Captive) 407
Access to Electricity 78%

(including Off-Grid Renewable)
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Access to Electricity (Grid) in Bangladesh

Access to Electricity (%) (Grid)
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Present Installed Generation Capacity (January, 2017)

Public Sector

SL. Installed Generation Capacity (Mw)

i BPDB 4650

23 APSCL 1200

=y EGER 622

4. NWPGCL 440

B RPEE T

6. BPDB-RPCL JV 149
Subtotal 7,138 (55%)

Private Sector

5 IPPs 3025

2. SIPPs (BPDB) ; 99

3. SIPPs/ Merchant Plant (REB) 251

4. 15 YR. Rental 169

o) 3/5 YR. Rental 1869

6. Power Import 600
Subtotal 6,013 (45%)

Total 187150

Including Captive Power Total Capacity 15,351 MW

1st Meeting of Core Team Members on South Asian Regional
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Power Generation Addition From Jan 09 to January 17

Gen Addition Jan 09 — Dec 09
= Gen Addition Jan 10 - Dec 10 ;
= Gen Addition Jan 11 - Dec 11 - 1763

= Gen AdditionJan 12-Dec 12 : 951 MW
= Gen Addition Jan 13-Dec 13 : 663 MW
= Gen AdditionJan 14-Dec 14 : 635 MW
= Gen AdditionJan 15-Dec 15 : 1357 MW
= Gen Addition Jan 16 = Dec.16 : 1132 MW
= Power Import- 05 October-2013 : 500 MW
16 March-2016 . 100 MW
o 8,232 MW
Gas based: 4,174 MW, 0il based: 3,458 MW, Power Import : 600 MWW Total: 8,232 MW
Public: 3,639 MW Private: 3,993 MW

6,613 MW (Gas- 3,210 MW, FO- 2511 MW and Diesel- 892 M\W) Commissioned under contract signed since Jan 2009
Gen Addition under short term planning (Rental & Q Rental): 1653 MW (Gas- 426 MW, FO- 862 MW; Diesel- 365 MW)

1st Meeting of Core Team Members on South Asian Regional
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Net Energy Generation in GWh
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Installed Generation Capacity (Expected)
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Present Installed Generation Capacity (December, 2016)

Installed Capacity as on December, 2016
(By Fuel Type)

Coal, 250, 1.90% Power Import, 600,
Diesel, 1028, 7.82% 4.56% Hydro, 230, 1.75%

Natural Gas, 8256,

Furnace Oil, 2787, 62.78%

21.19%

Total Installed Capacity: 13,151 MW

1st Meeting of Core Team Members on South Asian Regional 13

Power Exchange| New Delhi, India




Energy Generation by Sector in FY 2016

Power Import,
3822, 7.32% Public Sector,

22585, 43.27%

Private Sector,
25785, 49.40%

Total Net Generation (FY- 16): 52,193 MkWh

1st Meeting of Core Team Members on South Asian Regional
Power Exchange| New Delhi, India

14



Typical Demand Curve for Summer

Demand (MW)
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Typical Demand Curve for Winter

Demand (MW)
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PSMP Peak Demand Forecast 2030

EY GDP growth Elasticity Effect of E:::\::::: y To.tal Demand Tota_l Demand 2:;5::: D(:::\dars\‘c,iﬂ:l:rt‘h
rate DSM rate without DSM with DSM demand DSM

Unit [%] - [%] [%] [(MwW] [(MW] [(MW] [(MW]

2010 5.5% 1.50 5.0% 7,454 7,454 1,000 6,454

2011 6.7% 1.50 5.0% 4.5% 8,203 7,793 1,027 6,765

2012 7.0% 1.50 5.0% 10.5% 9,064 8,611 1,093 7,518

2013 7.0% 1.50 5.0% 10.5% 10,016 9,515 1,166 8,349

2014 7.0% 1.50 5.0% 10.5% 11,068 10,514 1,246 9,268

2015 7.0% 1.50 5.0% 10.5% 12,230 11,618 1,335 10,283
2016 7.0% 1.50 5.0% 10.5% 13,514 12,838 1,433 11,405
2017 7.0% 1.50 5.0% 10.5% 14,933 14,186 1,542 12,644
2018 7.0% 1.50 5.0% 10.5% 16,501 15,676 1,662 14,014
2019 7.0% 1.50 5.0% 10.5% 18,233 17,322 1,794 15,527
2020 7.0% 1.40 6.0% 8.6% 20,020 18,819 1,515 17,304
2021 7.0% 1.35 6.5% 8.9% 21,912 20,488 1,649 18,838
2022 7.0% 1.30 7.0% 8.5% 23,906 22,233 1,790 20,443
2023 7.0% 1.25 8.0% 7.6% 25,998 23,918 1,925 21,993
2024 7.0% 1.20 9.0% 7.2% 28,182 25,645 2,064 23,581
2025 7.0% 1.15 10.0% 6.9% 30,450 27,405 2,206 25,199
2026 7.0% 1.10 11.0% 6.5% 32,795 29,187 2,349 26,838
2027 7.0% 1.05 12.0% 6.1% 35,205 30,981 2,494 28,487
2028 7.0% 1.00 13.0% 5.8% 37,670 32,773 2,638 30,134
2029 7.0% 1.00 14.0% 5.8% 40,306 34,664 2,790 31,873
2030 7.0% 1.00 15.0% 5.8% 43,128 36,659 2,951 33,708
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Strategic Policy on Power

Fuel diversity and sustainable supply of fuels

Private sector participation in power generation

Harnessing renewable energy sources

Demand Side Management (DSM) and Energy Efficiency improvement program

Rationalize power tariff and “life line” tariff
Cross Boarder Power Trade

1st Meeting of Core Team Members on South Asian Regional
Power Exchange| New Delhi, India
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Primary Fuel Supply Options

Gas: Only 16 tcf proven reserve; No significant gas discovery in recent years; Depleting
gas reserve restricts gas based generation expansion

Hydro: Present capacity 230 MW and average energy generation- 800 GWh; No further
significant potential

Coal: Total 3.2 billion ton reserve in 5 mines; Near term option; Indigenous or Imported;
Base Load

Oil: Volatile market; High price; For peaking duty only

_NG: Necessary to ensure secure and reliable gas supply
Nuclear: Safe technology; No pollution; Future Base Load option
Renewable: Present capacity only 180 MW; still high cost

1st Meeting of Core Team Members on South Asian Regional 20
Power Exchange| New Delhi, India



Generation Expansion Plan

Immediate: 6 -12 Months
- Rental Plants (liquid fuel)

Short term: 18 - 24 Months
- Peaking Plants (liquid fuel)

Medium term: 3 - 5 years

- Combined Cycle Plants (Gas or dual fuel)
- Peaking Plant (Gas or dual fuel)

- Coal fired steam plants

Long term: beyond 5 years

- LNG based Combined Cycle Plants

- Domestic/Imported Coal Power Plant
- Gas/Qil based Peaking Plant

- Nuclear Power Plant

- Renewable Energy

1st Meeting of Core Team Members on South Asian Regional
Power Exchange| New Delhi, India
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Gen Project Implemented Since 2009 and Plan for 2016 - 2021
Plants Commissioned During 2009 - 2016

YEAR

2009 2010 2011 2012 2013 2014 2015 2016
(MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW)
255 800 607 562 68 560 762
356 270 125 44 101 567 797 370
250 838 300
500 100
356 775 1763 951 1163 635 1357 1232

TOTAL (MW)

YEAR

2017 (MW)

2018 (MW)

2019 (MW)

2020 (MW)

2021 (MW)

TOTAL
(MW)

Plan: January, 2017
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Mid Term Plan for 2017 - 2021
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Fuel Diversification Scenario

= Share of liquid fuel is increasing in early plan period

= Share of coal increases in later part of plan period

1st Meeting of Core Team Members on South Asian Regional
Power Exchange| New Delhi, India
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New Capacity Addition 2017 to 2021: Fuel Type

Power Import, Gas, 3360, 19%
900, 5% HSD, 150, 1%

HFO, 2605, 15%

LNG, 2050, 12%

Dual Fuel, 2499,

Coal, 5952, 34%
14%

Total Capacity addition : 17,516 MW

1st Meeting of Core Team Members on South Asian Regional
Power Exchange| New Delhi, India
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New Capacity Addition 2017 to 2021: Public, Private & Import

Private Sector,
6966, 40%

Power Import,
900, 5%

Total Capacity addition: 17,516 MW

Public Sector,
9650, 55%

1st Meeting of Core Team Members on South Asian Regional
Power Exchange| New Delhi, India
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Fuel Mix up to 2021

ar .
%\;él; Gas- i H.ydfo (Doriia:mp) Psg\r/g\/\:?bﬁe _ > Total (MW)
' C"z‘m%ty % C"z‘ms;ty % |Capacity (MW)| % C?&%ﬁ;ty % C?m;;ty %

2011 5530 67 230 3 250 3 0 0] 2223 27 8,233

2012 6175 68 230 2 250 3 0 0] 2486 27 9,141

2013 6663 65 230 2 250 2 500 5 2646 20 10,289
2014 6681 62 230 2 250 2 500 5 3048 29 10,709
2015 7628 63 230 2 250 2 500 4 3463 29 12,071
2016 8256 63 230 2 250 2 600 4 3815 29 13,151
2017 9666 64 230 2 250 2 660 4 4306 28 15,112
2018 10491 57 230 1 524 3 1160 I 5923 32 18,328
2019 12041 54 230 1 1844 8 1500 / 6499 30 22,114
2020 12463 48 230 1 4738 18 1500 6 7174 27 26,105
2021 13710 47 230 1 6202 22 1500 5 7239 25 28,881
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Probable Installed Capacity in 2018 : Fuel Type

0,
Coal, 5241 k% oHysiro, 238,01 1160, 7%
HSD, 1482, 8%

HFO, 4441, 24%

Total Installed Capacity : 18,328 MW

Gas, 10491, 57%

1st Meeting of Core Team Members on South Asian Regional
Power Exchange| New Delhi, India
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Probable Installed Capacity in 2021 : Fuel Type

Import, 1500, 5%

Hydro, 230, 1%
-

LNG, 2050, 7%

Coal, 6202, 22%
Gas, 11660, 40%

HSD, 2067, 7%
HFO, 5172, 18%

Total Installed Capacity : 28,881 MW

1st Meeting of Core Team Members on South Asian Regional
Power Exchange| New Delhi, India
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Probable Generation Capacity in 2030: Fuel Type

Installed Capacity in Year 2030

Regional Grid Othegs
Nuclear 9.04% 6.98% Domestic Coal

10.34% 29.07%

Gas/LNG Imported Coal
22.87% 21.71%

Total Generation Capacity: 38,700 MW

1st Meeting of Core Team Members on South Asian Regional
Power Exchange| New Delhi, India
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Probable Power Generation: Primary Fuel Sources by 2030

Sl. No. Description Capacity (MW) Probable Location (s)

1 Domestic Coal 11,250 North West Region at Mine Mouth

2 Imported Coal 8,400 Chittagong and Khulna

3 | Domestic Gas/LNG 8,850 Near Load Centers

4 | Nuclear 4,000 Ruppur
Bahrampur - Bheramara, Agartola - Comilla,

5 Regional Grid 3,500 Silchar - Fenchuganj, Purnia-Bogra, Myanmar -
Chittagong

6 Others (Oil, Hydro and 2700 Near Load Centers

Renewable)
Total 33,700

1st Meeting of Core Team Members on South Asian Regional 31
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Present Challenges in Power Sector Development

Increased Cost of Production due to increased oil consumption and high price of
imported oll

Gas supply constraints
Policy barrier for conducive investment environment (Tax, Vat, Governing Law etc)

Delay in base load project implementation (coal and gas) and failure to achieve financial
close of some large power projects

Old aged plants and lack of it's proper maintenance
Tariff adjustment and budgetary support

32
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Cost Structure of Electricity, Tariff and
Budgetary Support
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Historical Fuel Price Increase

Effective Date GAS (Tk/1000 Cft) HFO (Tk/Liter) | HSD (Tk/Liter) (US ;0“‘:;0“)
13 Jan 2009 73.91 30.00 42.71 71.5
15 Mar 2009 73.91 26.00 42.71 71.5
01 Aug 2009 79.82 26.00 42.71 71.5
01 Jul 2010 79.82 26.00 42.71 84.00
01 Jan 2011 79.82 35.00 42.71 84.00
01 Apr 2011 79.82 40.00 42.71 84.00
05 May 2011 79.82 42.00 46.00 84.00
19 Sep 2011 79.82 50.00 51.00 84.00
11 Nov 2011 79.82 55.00 56.00 84.00
30 Dec 2011 79.82 60.00 61.00 84.00
01 Feb 2012 79.82 60.00 61.00 105.00
04 Jan 2013 79.82 60.00 68.00 105.00

May-2015 79.82 60.00 68.00 130.00
01 April 2016 79.82 42.00 68.00 130.00
25 April 2016 79.82 42.00 65.00 130.00
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Tariff Adjustment: Proposal

Cost reflective tariff to make sector entity viable
Lifeline tariff to lessen burden on poor customers

Multiyear tariff proposal to make proper budget and investment plan
Fuel pass-through in tariff to tackle volatile fuel market

1st Meeting of Core Team Members on South Asian Regional
Power Exchange| New Delhi, India
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Cost of Supply at Different Level, Tariff & Gap

5.18 5.69 6.06 5.91 4.91
5.37 5.91 6.30 6.13 5.15
3.35 4.5/ 4.6/ 4.70 4.87
2.02 1.34 1.63 1.43 0.28

Note:

*Excluding Interest on Budgetary Support

* Maintenance & Development Fund
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AMOUNT RECEIVED FROM GOVERNMENT ( SUBSIDY) in Crore Tk. FY 2006-

07 to 2015-16
. FinancilYer | Toal |

FY 2006-2007 300
FY 2007-2008 600
FY 2008-2009 1007
FY 2009-2010 994
FY 2010-2011 4,000
FY 2011-2012 6,357
FY 2012-2013 5,671
FY 2013-2014 6,100
FY 2014-2015 7,700

FY 2015-2016 (Provisional) 3,500

| FY 2016-2017 (Forecasted Max) | 4,500 | 37
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Transmission at a Glance

Transmission Operator

Power Grid Company of Bangladesh (PGCB)
Transmission Line

400 kV - 165 Circuit km

230 kV : 3,172 Circuit km
132 kV : 6,359 Circuit km
Total : 9,695 Circult km

Substations Capacity
400 kV/230kV : 500 MVA
230/132 kV . 9,625 MVA (No0.18 + 2 Switching)
132/33 kV : 14,525 MVA (N0.105)
Total . 24,670 MVA

1st Meeting of Core Team Members on South Asian Regional

39
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Chronological Development of Transmission Network

1972

2003

2015

POWER GRID COMPANY OF BANGLADESH LTD. (PGCB) ,

132 KV AND 66 KV GRID NETWORK OF BANGLADESH

INDIA
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132kV Line: 1160 ckt. km

66kV Line : 167 ckt. km
132/66kV SS: 01 (33.34 MVA)
132/33kV SS: 04 ( 164.64 MVA)

230kV Line: 1365 ckt. km
132kV Line: 4961 ckt. km
230/132kV SS: 7 (3150 MVA)
132/33kV SS: 63 (5507 MVA)

nacragnons

400 kV Line: 165 ckt. km
230kV Line: 3171 ckt. km
132kV Line: 6359 ckt. km
HVDC Station :01 (500MW)
400/230kV SS : 01 (520MVA)
230/132kV SS: 19 (9625 MVA)

132/33kV SS: 111 (14575 MVA) 41



Transmission System Improvement Target Upto 2021

1 Construction of transmission lines: 10,000 ckt. km

. Capacity Expansion/Construction of Grid Substations :
60,000 MVA

1st Meeting of Core Team Members on South Asian Regional
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Distribution Scenario (FY-2015)

Total Distribution Lines  : 3,57,000 Km

Irrigation Consumer . 3.68 Lac

Village Electrified . 63,600 (76 % of Total village)
Per Capita Consumption : 364 kWh (incl. captive)
Distribution Loss . 10.97 %

Account Receivable . 2.21 Eq. months

1st Meeting of Core Team Members on South Asian Regional
Power Exchange| New Delhi, India
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Distribution System Expansion

Extensive distribution system expansion will be required to achieve
GoB'’s vision to provide electricity to all by 2021

New network (33 kV,11 kV,0.4 kV) expansion, sub-station capacity
increase, installation of Capacitor Bank for improved Voltage Profile ,

Smart Grid etc.

Improved service quality

- quality power to the customers

- less interruptions

- customer service center

- customer connections (Distribution Code)

1st Meeting of Core Team Members on South Asian Regional 45
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Major Distribution Projects (Future)

S| Name of the Project Owner ESF' Cost Project Comp. Present Status
(Mil. US$) Year
1. | Pre-Paid Metering (4 Million) All Dist. 460 2012 - 2013
Utilities
2. | Distribution System Dev. Project for six BPDB 562
Zones
3. | Chittagong Hill Tracts Electri- fication BPDB 25
Project
4. | Rural Electrification Expansion Dhaka Division REB 261
Program-1
5. | Rural Electrification Expansion Rajshahi REB 222
Division Program-1
6. | 1.8 Million new consumer addition REB 750
7. | Construction of 33/11 KV Substation under DPDC 84
DPDDC Area
8. | 21 District Distribution Project WZPDC 70

Total:

2,452

46




Pre-Paid Metering Scheme to Reduce Demand and Loss

Existing Pre - Paid meters: 87,000
Under implementation: 200,000
Requirement (except rural areas): 4 Million
Cost involvement: 3200 Crore (460 M US $)
Implementation Time: By 2018

Benefits:

» demand reduction: 400 — 500 MW/
» loss reduction: overall 3 %

» improved accounts receivable

» help in peak load management

1st Meeting of Core Team Members on South Asian Regional
Power Exchange| New Delhi, India
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T&D Loss Reduced Significantly: A Success Story

Loss In %
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Distribution Loss

Comparison of Distribution system loss (FY 2007-16)
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Energy Consumption by Industry

Energy Consumption by Industry (%)
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Total Number of Consumer’s

In Million
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Energy Consumption by Consumer category

Consumption Pattern : FY 2016

Commercial Otheors
9.34% 1.88%

Domestic

50.89%
Industry

34.28%

Agriculture
3.61%

Total Consumption: 45,299 MkWh
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Energy Consumption by Distribution Utilities

Consumption Pattern : FY 2016

WZPDCL
0
5.65% BPDB
REB 23.89%
44.59%
DPDC
16.13%
DESCO
9.74%

Total Consumption: 45,299 MkWh
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SARI/E I Integrated Research and
IRADe Action for Develo pment

Demand Side Management (DSM) and
Energy Efficiency Improvement Program



DSM Measures to Reduce Demand

Shifting peak load by changing shop closing times:
has reduced demand by 350 MW

Staggering holiday has reduced demand by 150 MW
Energy efficiency improvement program
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Energy Efficiency Initiatives

» Include Energy Conservation and Solar Power issues in the National Building Code
» Include Energy Conservation and Alternative Energy issues in the text book curriculum

> Installation of Solar Panel in the Govt., Semi Government and autonomous
organizations within next 3 years

» Use of CFL bulb in all ministries and public sector entities.

» About 10.5 million CFL distributed in first phase and 17.5 million will be distributed soon
» Conventional street lights will be replaced by LED and solar subsequently

» Public awareness for energy conservation

» Discontinuation of incandescent bulb and electric heater subsequently
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Energy Efficiency Initiatives

» Limited use of Air Conditioners keeping temp at 25 degree C

» Encouraging the business community for using solar energy

» Introduction of Energy Star Rating system in the electric appliances through BSTI
» Discouraging use of neon sign in the markets/ shopping malls at night

» Closing of markets and shopping malls within 8 p.m.

» Introduction of quality pre-paid and smart meters all over the country
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Overview Of Cross-Border
Power Imports
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Background of Cross Border Power Imports

The Government of The People’s Republic of Bangladesh (GoB) and
the Government of India (Gol), by a Memorandum of

Understanding made on January 11, 2010, agreed for power
trading between Bangladesh and India.

NVVN has been designated as the “Nodal Agency” by Ministry of
Power, Gol for cross border trading of power with Bangladesh.



Interconnection Between Bangladesh & India Grids
(Bheramara, Bangladesh - Behrampur, India)
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Interconnection Between Bangladesh & India Grids
(Comilla, Bangladesh - Tripura, India)
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Agreement Signed

o Transmission Agreement

v'Bulk Power Transmission Agreement (BPTA) between BPDB and PGCIL has been signed on 26 July, 2010 for
Bheramara, Bangladesh - Behrampur, India Border Transmission System.

v'Bulk Power Transmission Agreement (BPTA) between BPDB and PGCIL has been signed on 04 May, 2015 for
Comilla, Bangladesh - Tripura, India Border Transmission System.



Agreement Signed

Q Power Purchase Agreements with NVVN (250MW+ 100MW).

Power Purchase Agreement with NVVN for 250 MW has been signed on 28 February, 2012.
Commencement of Power Supply: 1 September, 2013

Power Purchase Agreement with NVVN for 100 MW has been signed on 15 March, 2016.
Commencement of Power Supply: 17 March, 2016

N NI NN

0 Power Purchase Agreements with PTC India Ltd (250MW+ 40MW).

v'Power Purchase Agreement with PTC India Ltd. for 250 MW has been signed on 28 February, 2012.
v'"Commencement of Power Supply: 3 December, 2013

v'Power Purchase Agreement with PTC India Ltd. for 40 MW has been signed on 19 May, 2016.
v'"Commencement of Power Supply: 16 October December, 2013
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" FROM THE AMERICAN PEOPLE

Perspective Plans for Cross-Border
Power Trade
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Regional Power Exchange: Possibilities
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Bangladesh — India / Nepal / Bhutan Co-operation

1 Potential Regional Energy Co-operation under Considerations

v'Bangladesh-India-Nepal Joint Venture Investment in Hydro Power
Project in Eastern part of Nepal

v'Import power from Nepal to Bangladesh through Indian territory
providing wheeling charge to eastern regional grid of India

v'Power Trade from Bhutan to Bangladesh with a ftripartite
agreement with India and Bhutan
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Thank you

Email : director.ippcell@gmail.com Mobile: +8801727476567
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