


mmcfd , , :

mmcfd
() - mmcfd.
mmcfd ,
mmcfd
( ) Energy Mix
PSMP 2016 :
, : % mmcfd
Energy Mix % %
% )
(., X )» =,
( X )= = mmcfd

, mmcfd



HCU Energy Mix Projection for 2041
RE (Hydro,
Solar, Wind
etc.), 10.0%

Nuclear, 6.0%

( ) Energy Efficiency & Conservation

%
, mmcfd

mmcfd.

IPP, SPP

, mmcfd
, mmcfd



mmcfd X

mmcfd

%
, mmcfd

+ + + )mmcfd

Energy Efficiency
mmcfd

mmcfd

LNG

mmcfd

mmcfd

mmcfd

mmcfd



mmcfd mmcfd LNG mmcfd

mmcfd
LNG mmcfd mmcfd,
Land Based LNG Terminal at Moheshkhali mmcfd LNG
mmcfd, mmcfd
LNG mmcfd
mmcfd,
mmcfd LNG mmcfd. mmcfd
( - )= mmcfd
LNG Terminal Type & Company Capacity
(mmcfd)
) LNG Terminal (FSRU and fixed offshore jetty based) by Hong-Kong & 500
Malaysia
) Land Based LNG Terminal at Kutubdia by India 1000
) LNG Terminal (FSRU) at Kutubdia by India 500
) Land Based LNG Terminal at Payra by any company 1000
Total | 4000
LNG Terminal

Gas Development Fund (GDF), Energy Security Fund (ESF),
Transmission Margin, Distribution Margin, Petrobangla Margin

BGFCL

SGFL

BAPEX

10C

Gas Development Fund (GDF)

Energy Security Fund (ESF)

Transmission Margin

Distribution Margin

Petrobangla Margin

%




3.16 7.66
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BAKHRABAD GAS DISTRIBUTION COMPANY LTD. Date
(A Company of Petrobangla) i =
Countrywide Gas Demand Projection ( Company Name: BGDCL) Unit: MMscfd

Fiscal Year | Power Fertilizer | Cap. Power | Industry | Domestic CNG Commercial Tea Total

2018-19 267.33 15.38 9.68 5.32 48.18 16.45 4.35 0 366.69
2019-20 271.29 52.00 9.68 6.58 48.18 16.74 4.84 0 409.31
2020-21 271.29 52.00 10.22 6.91 48.38 16.93 4.84 0 410.57
2021-22 331.67 52.00 10.76 7.24 48.38 17.14 4.84 0 472.03
2022-23 331.67 52.00 11.30 7.57 48.38 17.90; 4.84 0 473.66
2023-24 389.72 52.00 11.84 7.95 48.38 17.90] 4.84 0 532.63
2024-25 389.72 52.00 12.38 7.95 48.38 17.90 4.84 0 533.17
2025-26 409.21 52.00 13.00 7.95 48.38 17.90 4.84 0 553.28
2026-27 409.21 52.00 13.00 8.35 48.38 17.90 4.84 0 553.68
2027-28 409.21 52.00 13.00 8.35 48.38 17.90 4.84 0 553.68
2028-29 409.21 52.00 13.00 8.35 48.38 17.90 4.84 0 553.68
2029-30 409.21 52.00 13.00 8.77 48.38 17.90 4.84 0 554.10
2030-31 429.67 52.00 13.65 8.77 48.38 17.90 4.84 0 575.21
2031-32 429.67 52.00 13.65 877 48.38 17.90 4.84 0 575.21
2032-33 429.67 52.00 13.65 9.21 48.38 17.90 4.84 0 575.65
2033-34 429.67 52.00 13.65 9.21 48.38 17.90 4.84 0 575.65
2034-35 429.67 52.00 13.65 9.21 48.38 17.90 4.84 0 575.65
2035-36 451.15 52.00 14.33 9.67 48.38 17.90 4.84 0 598.28
2036-37 451.15 52.00 14.33 9.67 48.38 17.90 4.84 0 598.27
2037-38 451.15 52.00 14.33 9.67 48.38 17.90 4.84 0 598.27
2038-39 451.15 52.00 14.33 10.15 48.38 17.90 4.84 0 598.75
2039-40 451.15 52.00 14.33 10.15 48.38 17.90 4.84 0 598.75
2040-41 451.15 52.00 14.33 10.15 48.38 17.90 4.84 0 598.75
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Countrywise Gas Demand Projection (Company Name: Jalalabad Gas T&D System Ltd.) Unit: MMSCFD

Fiscal Year Power Fertilizer Cap. Power Industry Domestic CNG Commercial Tea Total

2018-19 304.00 34.52 19.00 25.18 22.86 12.86 2.14 2.60 423.16
2019-20 363.00 34.52 32.00 29.00 22.86 15.00 2.50 3.14 502.02
2020-21 381.15 34.52 35.00 90.00 22.86 15.50 3.00 3.17 585.20
2021-22 400.21 34.52 40.00 125.00 22.86 15.66 3.50 3.20 644.95
2022-23 420.22 34.52 45.00 175.00 22.86 15.81 4.00 3.24 720.64
2023-24 441.23 34.52 47.31 227.00 22.86 15.97 4.12 3.27 796.28
2024-25 463.29 34.52 48.73 238.35 22.86 14.00 4.24 3.30 829.29
2025-26 486.45 34.52 50.19 250.27 22.86 14.00 4.37 3.33 866.00
2026-27 510.78 34.52 51.70 262.78 22.86 14.00 4.50 3.37 904.50
2027-28 536.32 34.52 53.25 275.92 22.86 14.00 4.64 3.40 944.90
2028-29 563.13 34.52 54.85 289.72 22.86 14.00 4.78 3.43 987.28
2029-30 591.29 34.52 56.49 304.20 22.86 14.00 4.92 3.47 1031.75
2030-31 620.85 34.52 58.19 319.41 22.86 14.00 5.07 3.50 1078.40
2031-32 651.90 34.52 59.93 335.38 22.86 14.00 5.22 3.54 1127.35
2032-33 684.49 34.52 61.73 352.15 22.86 14.00 5.38 3.57 1178.70
2033-34 718.72 34.52 63.58 369.76 22.86 14.00 5.54 3.61 1232.58
2034-35 754.65 34.52 65.49 388.25 22.86 14.00 5.70 3.65 1289.11
2035-36 792.38 34.52 67.45 407.66 22.86 14.00 5.87 3.68 1348.43
2036-37 832.00 34.52 69.48 428.04 22.86 14.00 6.05 3.72 1410.67
2037-38 873.60 34.52 71.56 449.44 22.86 14.00 6.23 3.76 1475.98
3038-39 917.28 34.52 73.71 471.92 22.86 14.00 6.42 3.79 1544.50
2039-40 963.15 34.52 75.92 495.51 22.86 14.00 6.61 3.83 1616.40
2040-41 1011.30 34.52 78.20 520.29 22.86 14.00 6.81 3.87 1691.85

Note:

1. Gas demand In power actual demand for 2019-20 and 5% increment per year from 2020-21 to 2040-41.

2. Constant demand for Fertilizer and Domestic.

3. Gas demand In Captive power actual and Committed customers are considered up to 2023-24 and 03% increment per year from 2024-25 to 2040-41
4. Gas demand In CNG and Tea Estate actual demand up to 2020-21 and 01% Increcment per year from 2021-22 to 2040-41.

5. Gas demand In Commercial actural demand up to 2022-23 and 03% increment per year from 2023-24 to 2040-2041.

6. In Industry Existing , Committed and Candidates are considered up to 2023-24 and 5% increment per year from 2024-25 to 2040-2041.



Karnaphuly Gas Distribution Co Ltd

Countrywide Gas Demand Projection (KGDCL) Unit: MMSCFD

Fiscal Year Power Fertilizer Cap Power Industry Domestic CNG Commercial Tea Total
2018-19 168 120 54 83 73 23 5 0.086 526
2019-20 190 120 151 206 73 25 6 0.334 772
2020-21 195 120 249 328 73 30 7 0.784 1003
2021-22 270 120 376 411 73 35 7 1.234 1294
2022-23 496 120 484 503 73 40 7 1.234 1725
2023-24 596 120 564 573 73 45 7 1.234 1980
2024-25 596 120 564 583 73 45 7 1.234 1990
2025-26 596 120 564 593 73 45 g 1.234 2000
2026-27 596 120 564 603 73 45 7 1.234 2010
2027-28 596 120 564 613 73 45 7 1.234 2020
2028-29 596 120 564 623 73 45 7 1.234 2030
2029-30 596 120 564 633 73 45 7 1.234 2040
2030-31 596 120 564 643 73 45 7 1.234 2050
2031-32 596 120 564 653 73 45 7 1.234 2060
2032-33 596 120 564 663 73 45 7 1.234 2070
2033-34 596 120 564 673 73 45 7 1.234 2080
2034-35 596 120 564 683 73 45 q 1.234 2090
2035-36 596 120 564 693 73 45 4 1.234 2100
2036-37 596 120 564 703 73 45 4 1.234 2110
2037-38 596 120 564 713 73 45 7 1.234 2120
2038-39 596 120 564 723 73 45 7 1.234 2130
2039-40 596 120 564 733 73 45 7 1.234 2140
2040-41 596 120 564 743 73 45 7 1.234 2150
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Countrywide Gas Demand Projection (Company Name: Pashchimanchal Gas Company Limited, Nlka, Sirajganj)

Fiscal Power | Fertilizer Cap. Industry | Domestic | CNG Commercial Tea Total
Year Power
2018-19 239 - 15.432 11.546 17.396 14.493 2.268 - 300.14
2019-20 239 - 29.303 23.680 17.396 18.242 4.151 - 331.77
2020-21 248 43.175 35.814 17.396 21.990 5.093 371.47
2021-22 248 - 57.046 44947 17.396 25.739 5.093 - 398.22
2022-23 248 - 70.917 53.081 17.396 29.488 5.093 - 423.98
2023-24 248 - 77.853 66.648 17.396 29.488 5.093 - 444 .48
2024-25 285 - 79.033 74.782 17.396 29.488 5.093 - 490.79
2025-26 285 - 80.213 85.916 17.396 29.488 5.093 - 503.11
2026-27 310 - 81.393 98.550 17.396 29.488 5.093 - 541.92
2027-28 310 - 82,573 118.550 | 17.396 29.488 5.093 - 563.10
2028-29 314 - 83.753 138.550 | 17.396 29.488 5.093 - 588.28
2029-30 314 - 84.933 142550 | 17.396 29.488 5.093 - 593.46
2030-31 314 - 86.113 146.550 | 17.396 29.488 5.093 - 598.64
2031-32 314 - 87.293 151550 | 17.396 29.488 5.093 - 604.82
2032-33 314 - 88.473 155550 | 17.396 29.488 5.093 - 610.00
2033-34 314 - 89.653 160.550 | 17.396 29.488 5.093 - 616.18
2034-35 314 - 90.833 164.550 | 17.396 29.488 5.093 - 621.36
2035-36 314 - 92.013 169.550 | 17.396 29.488 5.093 - 627.54
2036-37 314 - 93.193 174550 | 17.396 29.488 5.093 - 633.72
2037-38 314 - 94.373 180.550 | 17.396 29.488 5.093 - 640.90
2038-39 314 - 95.553 185.550 | 17.396 29.488 5.093 - 647.08
2039-40 314 - 96.733 189.550 | 17.396 29.488 5.093 - 652.26
2040-41 314 - 97.913 192550 | 17.396 29.488 5.093 - 656.44




TITAS GAS TRANSMISSION AND DISTRIBUTION COMPANY LIMITED
105 KAZI NAZRUL ISLAM AVENUE

KAWRAN BAZAR C/A
DHAKA-1215
GAS DEMAND FORECAST Dated- 18-02-2019

Unit:MMCFD
Fiscal Year (Pé’:lvgr) Fertilizer | Industry Cp?::ivre CNG Domestic | Commercial Total
2018-2019 670 110 556 557 120 313 20 2346
2019-2020 670 110 655 682 123 313 20 2573
2020-2021 670 110 800 862 125 313 20 2900
2021-2022 992 110 900 985 127 313 20 3447
2022-2023 1092 110 976 1082 129 313 20 3722
2023-2024 1292 110 1058 1183 131 313 20 4107
2024-2025 1392 110 1198 1296 133 313 20 4462
2025-2026 1442 110 1248 1296 133 313 20 4562
2026-2027 1492 110 1298 1296 133 313 20 4662
2027-2028 1542 110 1348 1296 133 313 20 4762
2028-2029 1592 110 1398 1296 133 313 20 4862
2029-2030 1642 110 1448 1296 133 313 20 4962
2030-2031 1692 110 1498 1296 133 313 20 5062
2031-2032 1692 110 1548 1296 133 313 20 5112
2032-2033 1692 110 1598 1296 133 313 20 5162
2033-2034 1692 110 1648 1296 133 313 20 5212
2034-2035 1692 110 1698 1296 133 313 20 5262
2035-2036 1692 110 1748 1296 133 313 20 5312
2036-2037 1692 110 1798 1296 133 313 20 5362
2037-2038 1692 110 1848 1296 133 313 20 5412
2038-2039 1692 110 1898 1296 133 313 20 5462
2039-2040 1692 110 1948 1296 133 313 20 5512
2040-2041 1692 110 1998 1296 133 313 20 5562




Sundarban Gas Company Limited
Head Office : 218, M.A Bari Road,
Sonadanga, Khulna-9100

Gas Demand Forecast Date : 27-02-2019
Unit : MMscfd

Fiscal Year | Power | Fertilizer | Cap. Power | Industry | Domestic CNG Commercial Tea Total
2018-19 105.40 0 1.53 2.05 0.32 0 0.009 0 109.31
2019-20 195.00 0 2.84 484 0.68 0 0.011 0 203.37
2020-21 293.00 0 4.23 4.84 1.00 0 0.011 0 303.08
2021-22 505.00 0 5.06 5.52 1.10 0 0.011 0 516.68
2022-23 498.00 0 5.64 6.00 1.20 0 0.011 0 510.85
2023-24 764.00 0 6.47 6.67 1.30 0 0.011 0 778.45
2024-25 764.00 0 11.14 10.95 1.40 0 0.011 0 787.50
2025-26 764.00 0 16.37 15.67 1.50 0 0.011 0 797.55
2026-27 923.00 0 21.59 20.85 1.60 0 0.011 0 967.05
2027-28 923.00 0 29.57 27.82 1.70 0 0.011 0 982.10
2028-29 923.00 0 35.89 33.45 1.80 0 0.011 0 994.15
2029-30 923.00 0 45.79 42.45 1.90 0 0.011 0 1013.15
2030-31 923.00 0 55.14 51.00 1.95 0 0.011 0 1031.10
2031-32 923.00 0 65.04 60.00 2.00 0 0.011 0 1050.05
2032-33 923.00 0 74.39 68.55 2.05 0 0.011 0 1068.00
2033-34 923.00 0 85.39 78.45 2.10 0 0.011 0 1088.95
2034-35 923.00 0 97.49 89.25 1.15 0 0.011 0 1110.90
2035-36 923.00 0 109.32 99.37 2.20 0 0.011 0 1133.90
2036-37 923.00 0 131.04 117.60 2.25 0 0.011 0 1173.90
2037-38 923.00 0 154.14 137.40 2.30 0 0.011 0 1216.85
2038-39 923.00 0 177.24 156.75 2.35 0 0.011 0 1259.35
2039-40 923.00 0 202.82 178.12 2.40 0 0.011 0 1306.35
2040-41 923.00 0 226.19 197.70 245 0 0.011 0 1349.35
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Revisiting PSMP-2016 Low Case Gas based Capacity Scenario
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Chapter 2 Energy Efficiency and Conservation Master Plan

2.1 Master Plan
2.1.1 Overview
EE&C Master Plan is positioned at the summit of all national documents on EE&C plan, regulation and
implementation. Figure 2.1-1 shows the basic structure and relation of the policy documents,
organization and action plans. It should be noted that rules and acts are not placed at the summit, but
supporting the Master Plan.

Figure 2.1-1 Structure of EE&C Planning and Implementation

Master Plan with Road Map

Action Plan Outline of Action Plan
E— . is also stipulated in
__ Legal /lnstltutlonal | Operational | e Mazter Plan.
\_‘ Acts \ Organization | Programs ' Development of
\' Rules I Capacity ‘I |[ Model/Pilot | detail of Action Plan
‘ ‘ Coordination ~ Projects ‘ will require further
. Regulations || || Mechanism , e . efforts.
| Standards || || ICT System _ Resources ‘

Implementation

In the Master Plan, roadmap up to 2030 and action plans should be described. Action plans consist of the
basic methodology of EE&C policy implementation, frameworks of programs, outline of standards, rules
and regulations, optimum organizational structures.

2.1.2 Scope of the Plan

Originally, EE&C Master Plan should be formulated, covering all energy consuming sectors in the
country. However, in this Master Plan, industry, commercial and residential sectors are focused and the
transportation sector, utilities (energy supply sector) and energy tariff are not included. These remaining
areas will be studied and properly addressed in the next version of the Master Plan.

Table 2.1-1 Remaining Areas in EE&C Master Plan

Issue
Plan Major issue Planner
schedule
B Penetration of high efficiency vehicle MOT (Ministry of
Transportation TBD
B Mass transportation system in urban area Transportation)




Issue
Plan Major issue Planner
schedule
B High efficiency generation .
o ) Power Division,
B Transmission loss reduction, power factor
Utilities MPEMR 2015
improvement
BERC
B Energy management at energy supply plants
W Subsidy reduction o
Power Division,
Energy tariff ® TOU (Time of Use) TBD
o MPEMR
B Measurement charge (provision of meters)

2.1.3 Present Energy Consumption as the “Baseline”

Present energy consumption situation is summarized in Chapterl.3. A baseline which indicates
nationwide energy consumption should be fixed in order to set EE&C target. The baseline should be set
in energy intensity basis, which is calculated by primary energy consumption and GDP in 2013-14 as
shown in Table 2.1-2.

Table 2.1-2 GDP and primary energy consumption in 2013-14

- Final energy consumption in 2013-14 ) )
GDP in 2013-14 (billion ) ) ) Final energy consumption/ GDP
(primary energy basis, excluding
usD) (kg OE/ 1,000USD)
transportation & biomass) (1,000toe)

130 24,409 188

(Source: Compiled by JICA Project Team based on the following data sources: GDP from WB website,
energy consumption from mainly distribution companies’ data (oil & coal: 2012-13 data))

2.1.4 Energy Consumption in 2030, BAU Scenario
Figure 2.1-2 shows the forecast of primary energy consumption by sector up to 2030. Annual economic

growth rate is assumed as 7.0%.

Figure 2.1-2 Primary Energy Consumption Forecast for 2030 (BAU case)
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Source: Compiled by JICA Project Team, based on the present energy consumption data and forecast of
the future growth rate by sub-sector, derived from UNFCCC Second National Communications, Oct. 2012

2.1.5 EE&C Potential

(1) How to grasp EE&C potential?

Before start EE&C action and/or setting EE&C target, we must know how we are wasting energy or how
much EE&C potential we have. Table 2.1-3 shows the comparison between no-EE&C and EE&C case in
production, building and life style. The comparison can be evaluated through indicators, as shown.

Table 2.1-3 Comparison between No-EE&C and EE&C Case

Item No-EE&C EE&C Indicator
Production Inefficient process Efficient process Unit energy cost
Lighting Incandescent lamp Fluorescent lamp, LED Lumen/watt

AC Window type Split type, inverter type COP, EER

Thermal power Combined cycle,

Conventional Thermal efficiency

generation Co-generation
Car Heavy car Hybrid car Fuel efficiency
Life style Sleep with lights on Sleep with lights off z'ﬁzeeho'd s electricity

“Energy intensity” is the indicator, which comprehensively represent energy efficiency of production in
factory, building use, nationwide energy consumption per GDP and others. The energy intensity is given
by calculating unit energy consumption per production, building floor area, GDP, etc.

Typical method to grasp EE&C potential is comparing the actual energy intensity of a production facility,
to the best energy intensity which may be achieved in the most advanced factory in our country or
foreign countries. The energy efficiency of appliances/equipment, such as AC, refrigerator, TV, motor
and transformer can be compared to the “high efficiency type” in a similar way.

(2) EE&C potential in industrial sector

As already mentioned, our country’s manufacturing industries are not efficient in energy use, because of
old and poorly-maintained machines and poor energy management. Table 2.1-4 shows examples for
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energy intensity comparison between our country and Japan, where almost all industrial production has

the best energy intensity in the world.

Table 2.1-4 Comparison of Industrial Energy Intensities

Criteria: energy intensity (kgOE/ton)

Sub-sectors

Japanese criteria

Best practice data of energy audit in Bangladesh

Average values of BCIC +

Chemical fertilizer (Urea) (750) 1,700 KECO in 2012-2014

Steel-making and 130 212 )

re-rolling (Arc furnace) (Induction furnace) Products: Bar steel

Re-rolling 50 64 Products: Bar steel

Cement kiln +mil 93 130 Material crushing + Rotary

kiln + grinding

Cement mill 15 16 23 (Ball mill)
(Vertical-Roller mill)

Print paper 204

Board paper 118 210

Soda chemical 82 300 Caustic soda (NaOH)

Accumulating EE&C potential in industrial sub-sectors, through energy intensity comparison and actual

on-site energy audits, we can find that our country has large potential on EE&C as shown in Table 2.1-5

and Figure 2.1-5. Total EE&C potential is estimated at around 30% of the entire sector consumption.

Considering that about 50% of national primary energy is consumed in industrial sector, the potential

impact of EE&C measures is massive; almost 15% reduction.

Table 2.1-5 EE&C Potential by Industrial Sub-sector

Sub-sector and items

EE&C
potential
(1000TOE/y)

Energy
consumption
(LOOOTOE/y)

Textile and garment

B Adoption/improvement of: spinning machine, air Jet Loom
(Weaving machine), sewing machine, efficient lighting (HF TFL
and LED lamp), gas engine waste heat recovery, gas turbine
cogeneration, steam boiler waste heat recovery, steam boiler
combustion control, once-through steam boiler, high efficient

stenters, etc.

3,740 1,159

Chemical fertilizer
B Replacement of the old plants with 3rd generation technology
plants

B Waste heat recovery technology and rehabilitation in 4 plants

1,646.3 431

Steel-making & re-rolling
B Reheating furnace: re-generative burner, combustion control

unit, waste heat recovery, heat insulation with ceramic fiber

707 156
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Energy EE&C
Sub-sector and items consumption potential
(LOO0TOE/y) | (1OOOTOE/y)

B Replacement of induction furnace with arc furnaces

Cement grinding

: . : 358 75
B Replacement with vertical roller mill
Cold strage
60 31
B Renewal of gas compressor
Chemical
310 5

B Improvement of caustic soda electrolytic process
Others 5,626 482

Energy management in all sub-sectors

1281
B Enforcement of energy management: DCs, EM, Energy audit
3,620
Total 12,447
(-31%)
Source: JICA Project for EE&C Master Pan
Chemical
Te:tile a':d fertilizer,
Textile and EE&C & 1';‘:; Y _-8.4%
— garment, Potential, 2 & S
0 ﬂlel £ 30.0% 31.0% eel-
45.2% making &

‘ —_re-rolling,
Chemical 3.8%
fertilizer, :

13.2% “\_Cement
_ ¥ grinding,

~—————Steel- . 2.0%

S ‘_Cement  making & G SN
h l,
Chemical,— Cold strage, grinding, re-rolling, . ;r;;:a Cold st;:ge,
2.5% 0.5% 2.9% 5.7% : 0:2
A: Present energy consumption B: EE&C case energy consumption

Source: Compiled by JICA Project Team based on the data from gas and electricity distribution companies’ data

Figure 2.1-3 Industrial Sector’s EE&C Potential

(3) EE&C potential in residential sector

Efficient type products are available at the home appliance market, however the sales are minor at
present. If all existing home appliances in residences are replaced by the highest efficiency type products,
huge scale of energy consumption reduction can be achieved. This is the meaning of “EE&C Potential”.
Table 2.1-6 shows rough estimation of energy consumption reduction rates (EE rate) by appliances
introduced by the current EE technologies, and Figure 2.1-6 shows present electricity consumption by
home appliance (A) and EE case electricity consumption (B) using the EE rates given in Table 2.1-6.
EE&C potential is estimated at around 36%.
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Table 2.1-6 EE Rate and EE&C Potential of Home Appliances
C:r:reer”t'y Net EE&C
Appliance EE Technology 9y EE Rate Potential
Consumption
(GWh/year) (GWh/yean)
Lighting LED, high frequency FL 3,724 -50% 1,862
Fan High efficiency motor 6,181 -25% 1,545
Refrigerator Variable speed compressor,
9 high performance heat 2,299 -55% 1,264
/freezer . )
insulation
High COP with large heat
AC exchanging coil and variable 2,237 -50% 1,119
speed compressor
TV LCD with LED back light 2,105 -25% 526
Water pump High efficiency motor 298 -15% 45
Iron Thermostat 181 -5% 9
Other 546 -20% 109
Total 17,570 -35.9% 6,479
Water Iron, 2.1%_ Others,
pump, 99
5.8% Lighti Fan’
ighting, 21.9%
14.9%
TV, 11.9% 2
potential,
35.9%
AC, 11.7%
thers,
Refrigerat 4.7% Refrigerat
or, 18.5% or, 8.3%
Iron, .
2.0% pu AC, 5.9%

4.9% TV, 8.9%

A: Present electricity consumption B: EE case electricity consumption
Source; Surveyed data by JICA Project Team, EE potential is estimated by the Team

Figure 2.1-4 EE&C Potential of Home Appliances

On the other hand, many people will become users of other home appliances, such as micro wave ovens,
personal computers, audios and home-automation appliances, which consume additional electricity. And
it is important to guide the people to choose energy efficient products, when we buy new ones.

(4) EE&C potential in commercial sector (buildings)
In buildings, electricity is the main energy consumed. Around 50% of the total energy is consumed in air
conditioning and from 10 to 30% is consumed in lighting. And expected potentials for these 2 categories
are as follows:

»  Air conditioning: 50% by applying high efficient ACs with inverter technology
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» Lighting: 50% by applying high efficient lighting system, such as LED lamp, T5 florescent lamp
with electronic ballast or utilizing solar light
Thus total EE&C potential for commercial sector is supposed to be about 50 %.

2.1.6 Target for 2030

There are several indicators to evaluate the improvement of future national energy efficiency, such as
energy consumption per capita, energy consumption per Growth Domestic Product (GDP) and the
reduction amount of energy consumption etc. Energy consumption per capita is not suitable for
developing countries like Bangladesh. And in case of evaluating by the reduction amount, it is not easy
to fix the national baseline in the future. Besides energy consumption per GDP can consider both the
energy efficiency and increase of national economy. Therefore we will use “primary energy consumption
per GDP” as an indicator to evaluate future national energy efficiency.

As mentioned in the last paragraph, theoretically EE&C potential for major energy consuming sectors
ranges from 31% to 50%. However, there exist a quite large number of low efficient factories, buildings
and home appliances. Changing these into higher efficient ones is not easy and takes time. And it is
estimated that with formulating suitable regulatory measures and incentive mechanisms, which are
mentioned in the following pages, in accordance with nationwide actions for energy conservation, 20%
reduction of primary energy consumption per GDP can be achieved by 2030. And by 2021, when gas and
power supply shortage is expected, 15% reduction of primary energy consumption per GDP is to be
achieved. Here in the Master Plan, EE&C target and road map are set as Table 2.1-7. The targets both for
2021 and 2030 are set with consideration of the EE&C potential and current energy consumption status;
i.e. low electrification ratio, insufficient industry’s environmental protection measures, improvement of
work condition and life style etc. Final goal of EE&C policies is to realize self-reliant cycles, rather than
compulsory EE&C activities. We aim to accomplish the target, and realize a “self-reliant EE&C” society
by 2030.
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Table 2.1-7 EE&C Target & Implementation Roadmap (2015-30)

2015 2016 2017 2018 2019 2020 2021-25 2026-30

Primary Energy 15% Improvement by 2021 : 20% by 2030 ‘
Consumption

per GDP

EE&C Program Government Policy-Oriented )

Implementation

Initiative Self Reliance/Market-Oriented :

Achieve global best energy intensity by 2025 N
Achieve global best energy intensity by 2025 N

Replace High Efficient Appliances N
Introduce Highest Efficient Appliances A

2.1.7 Basic policy of the EE&C programs to meet the target

(1) Approaches to be considered

Since we are responsible for energy use, such policies and programs may represent heavy burden on

some establishments and individuals. We have to take the following points into account:

B EE&C policies should be applied on large energy consumers and also small and medium sized
enterprises (SMEs).

B The policies should start in a limited scope (narrow range) and expand to wide range, as
administrative capacity buildings fostered.

B Starting with voluntary program and shift to mandatory program

B EE&C policies should not be prioritized and enforced, without providing basic regulations and
measures for ensuring safety for, life, health and environment. For example, we recognize that
pollution control in industrial sector has not yet been carried out at sufficient level, but
environmental equipment consumes energy. Thus, before applying mandatory energy efficiency
label on home appliances, regulation for assuring safety and minimum performance should be
provided.

m  Keyword is not “reduction of energy”, but “rational energy use”. Bangladesh people need more
energy for better and convenient life

B Check all means to avoid fictitious achievement and ensure correct EE&C picture is highlighted at
every level.
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Fiscal Year

Fertilizer

Captive
Power

Industry

Domestic

P

Commercial

2018-19

34.52

19

25.18

22.86

2.14

2019-20

34.52

32

29

22.86

25

502.02

2020-21

34.52

35

90

22.86

3

585.2

2021-22

34.52

40

22.86

35

644.95

2022-23

34.52

45

22.86

4

720.64

2023-24

34.52

22.86

796.28

2024-25

34.52

22.86

829.29

2025-26

34.52

22.86

866

2026-27

34.52

22.86

904.5

2027-28

34.52

22.86

944.9

2028-29

34.52

22.86

987.28

2029-30

34.52

22.86

1031.75

2030-31

34.52

22.86

1078.4

2031-32

34.52

22.86

1127.35

2032-33

34.52

22.86

1178.7

2033-34

34.52

22.86

1232.58

2034-35

34.52

22.86

1289.11

2035-36

34.52

22.86

1348.43

2036-37

34.52

22.86

1410.67

2037-38

34.52

22.86

1475.98

3038-39

34.52

22.86

15445

2039-40

34.52

22.86

1616.4

2040-41

34.52

22.86

1691.85

Gas demand in mmcfd




Captive
Power

1.53 2.05 0.32
2.84 4.84 0.68
4.23 4.84 1
5.06 5.52 1.1
5.64 6 1.2
6.47 6.67 1.3
11.14 10.95 1.4
16.37 15.67 15
21.59 20.85 1.6
29.57 27.82 1.7
35.89 33.45 1.8
45.79 42.45 1.9
55.14 51 1.95
65.04 60 2
74.39 2.05
85.39 2.1
97.49 1.15
109.32 2.2
131.04 2.25
154.14 2.3
177.24 2.35
202.82 2.4
226.19 2.45

Fiscal Year Power Fertilizer

Industry Domestic CNG Commercial Tea Total

2018-19 105.4
2019-20 195
2020-21 293
2021-22 505
2022-23 498
2023-24 764
2024-25 764
2025-26 764
2026-27 923
2027-28 923
2028-29 923
2029-30 923
2030-31 923
2031-32 923
2032-33 923
2033-34 923
2034-35 923
2035-36 923
2036-37 923
2037-38 923
2038-39 923
2039-40 923
2040-41 923

o

0.009
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011
0.011

109.31
203.37
303.08
516.68
510.85
778.45
787.5
797.55
967.05
982.1
994.15
1013.15
1031.1
1050.05
1068
1088.95
1110.9
1133.9
1173.9
1216.85
1259.35
1306.35
1349.35

Gas demand in mmcfd

O O O OO OO O OO0 OO0 oo OoO oo o o o
O O O OO OO0 0O OO0 0O OO0 OO0 Oo oo Oo oo o
O O O OO OO 0O OO0 0O O0OO0OO0O OO0 Oo oo Oo oo o




Fiscal Year Power Fertilizer P(<:) a%r Industry | Domestic CNG Commercial Tea Total
2018-19 239 0 15.432 11.546 17.396 14.493 2.268 0 300.14
2019-20 239 0 29.303 23.68 17.396 18.242 4.151 0 331.77

020-21 248 0 43.175 35.814 17.396 21.99 5.093 0 371.47
2021-22 248 0 57.046 44947 17.396 25.739 5.093 0 398.22
2022-23 248 0 70.917 53.081 17.396 29.488 5.093 0 423.98
2023-24 248 0 77.853 66.648 17.396 29.488 5.093 0 444.48
2024-25 285 0 79.033 74.782 17.396 29.488 5.093 0 490.79
2025-26 285 0 80.213 85.916 17.396 29.488 5.093 0 503.11
2026-27 310 0 81.393 98.55 17.396 29.488 5.093 0 541.92
2027-28 310 0 82.573 118.55 17.396 29.488 5.093 0 563.1
2028-29 314 0 83.753 138.55 17.396 29.488 5.093 0 588.28
2029-30 314 0 84.933 142.55 17.396 29.488 5.093 0 593.46
2030-31 314 0 86.113 146.55 17.396 29.488 5.093 0 598.64
2031-32 314 0 87.293 151.55 17.396 29.488 5.093 0 604.82
2032-33 314 0 88.473 155.55 17.396 29.488 5.093 0 610
2033-34 314 0 89.653 160.55 17.396 29.488 5.093 0 616.18
2034-35 314 0 90.833 164.55 17.396 29.488 5.093 0 621.36
2035-36 314 0 92.013 169.55 17.396 29.488 5.093 0 627.54
2036-37 314 0 93.193 174.55 17.396 29.488 5.093 0 633.72
2037-38 314 0 94.373 180.55 17.396 29.488 5.093 0 640.9
2038-39 314 0 95.553 185.55 17.396 29.488 5.093 0 647.08
2039-40 314 0 96.733 189.55 17.396 29.488 5.093 0 652.26
2040-41 314 0 97.913 192.55 17.396 29.488 5.093 0 656.44

Gas demand in mmcfd
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Captive
power

2018-2019 670 110 557 556 313 20
2019-2020 670 110 682 655 313 20
2020-2021 670 110 862 800 313 20
2021-2022 992 110 985 900 313 20
2022-2023 1092 110 1082 976 313 20
2023-2024 1292 110 1183 1058 313 20
2024-2025 1392 110 1296 1198 313 20
2025-2026 1442 110 1296 1248 313 20
2026-2027 1492 110 1296 1298 313 20
2027-2028 1542 110 1296 1348 313 20
2028-2029 1592 110 1296 1398 313 20
2029-2030 1642 110 1296 1448 313 20
2030-2031 1692 110 1296 1498 313 20
2031-2032 1692 110 1296 1548 313 20
2032-2033 1692 110 1296 1598 313 20
2033-2034 1692 110 1296 1648 313 20
2034-2035 1692 110 1296 1698 313 20
2035-2036 1692 110 1296 1748 313 20
2036-2037 1692 110 1296 1798 313 20
2037-2038 1692 110 1296 1848 313 20
2038-2039 1692 110 1296 1898 313 20
2039-2040 1692 110 1296 1948 313 20
2040-2041 1692 110 1296 1998 313 20

Fiscal Year Power (Grid) Fertilizer Industry Domestic Commercial Tea
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Cap.
Power Fertilizer Power Industry Domestic CNG Commercial Tea Total

1754 280 657 683 475 187 34 4071.50
1928 317 907 925 475 198 38 4790.81
2058 317 1203 1266 476 209 40 5573.10
2747 317 1474 1493 476 221 40 6772.13
3086 317 1699 1721 476 232 41 7575.37
3731 317 1891 1939 476 239 41 8638.07
3890 317 2011 2113 476 239 41 9091.99
3983 317 2020 2201 476 239 41 9281.16
4241 317 2028 2291 476 239 41 9638.40 - Cap. Power
4317 317 2039 2391 476 239 42 982503 & = Industry
4397 317 2048 2491 476 239 42 10014.64 & Domestic
4476 317 2060 2579 477 239 42 10193.70 ——CNG
4576 317 2073 2667 477 239 42 10394.59
4607 317 2086 2757 477 239 42 10528.67
4639 317 2098 2846 477 239 42 10663.59
4673 317 2112 2939 477 239 42 10804.61
4709 317 2128 3032 476 239 43 10948.27
4769 317 2143 3127 477 239 43 11119.37
4808 317 2168 3231 477 239 43 11287.80
4850 317 2195 3338 477 239 43 11463.23
4893 317 2221 3445 477 239 43 11640.92
4939 317 2250 3554 477 239 44 11825.00
4987 317 2277 3661 477 239 44 :

e Power

= Fertilizer

== Commercial

Tea
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year

2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041

Gas based installed power generation capacity VS Gas demand

Mlees W

Gas based installed Demand of Gas/LNG

capacity (MW)
11035
11462
13846
16625
17857
17796
18960
20349
22598
24086
23776
23744
23744
24644
26174
27255
28292
28328
27996
29046
30846
32785
34165

(mmcfd)

1605
1667
1731
2078
2232
2225
2054
2205
2448
2609
2576
2572
2572
2670
2836
2953
3065
3069

m Gas based installed
capacity (MW)

= Demand of Gas/LNG
(mmcfd)

Data source: PowerCell




2019 July 2027

. sales price per . sales price per sales price
Amount in CM Amount in CM Amount in CM ser CM

14,016,840 28,033,681 41255 56,067,363
495 mmcfd ’ 990 mmcfd ’ 1,980 mmcfd

I I
6,908,56

LNG sales price per CM 41.255

] -
Domestic gas sales price per 76,908,564 . . 76908564 .. 23,291,966 ‘




Different Price scenario of produice

Gas supplied
to PDB

Category

Gas/LNG/
combined
sale price

WsinslGastoriNGioRb

total

total Tk

cost/
kwh

1

2

3

4=1X3

5=4+(0.9x4)

6=5+1

1116.11
mmcfd =
31604719.45
cm

Current gas sale Price
to PDB

99870913.47

108859295.7

0.88

LNG price

1367220164

1490269978

11.99

Gas production cost

146645898.3

159844029.1

1.29

Combined estimated
Gas+LNG sales price at
present

334693979

364816437.1

2.94

Combined estimated
Gas+LNG sales price at
the end of 2019

472490555.8

515014705.9

Combined estimated
Gas+LNG sales price in

2027

Source: BPDB, Petrob

957749418.3

1043946866

Gas sale price vs per kwh cost




=

Oil

Gas Coal

Price (Tk) 108859296 49362117 13228992
kwh 124256000 5458000 3427000
Tk/kwh




Diesel
Furnace Oil
CCGTon LNG
Imported Coal

Imported Power

Domestic Gas

Source: GED, 7FYP




Fuel-wise HCU HCU
composition projection 1 projection 2
(MW) 2021 2030 o041 (2041) (2041)

Coal 2,864, 17,969 25,596 25442.2 19200
34,165 23852.1 18000
Gas/LNG 13,846| 23,744 (3701 mmcfd)| (2584 mmcfd) (1950 mmcfd)
Liquid 7,864, 5,591 1,840 6360.6 4200
Import 1,500 3,496 11,996 9000.2 9000
Nuclear 0 2,232 5,580 4770.4 3600
RE (Hydro, Solar,
Wind etc.) 230 230 330 10081.5 6000
Total 26,304 53,262 79,507 79507.0 60000
Fuel-wise
composition(%) 2021 2030 2041
Coal 10.90% 33.70% 32.20% 32.0% 32.0%
Gas/LNG |52.60% 44.60% 43% 30.0% 30.0%
Liquid 29.90% 10.50% 2.30% 8.0% 7.0%
Import 5.70% 6.60% 15.10% 11.3% 15.0%
Nuclear 0.00%| 4.20% 7% 6.0% 6.0%
RE (Hydro, Solar,
wind etc.) 0.90% 0.40% 0.40% 12.7% 10.0%
100% 100.0% 100.0%

Capacity Facior
Diversity Facior
Demaned Facior

Energy Mix scenario for Power Generatlon .

PSMP Revisiting Scenario

RE (Hydro,
Solar, Wind
etc.), 12.7%

Nuclear,

6.0%

NUCICUN

HCU Projection 1 for 2041 HCU Projec

RE (Hydro'
Solar, Wind
Nuclear, etc) oo




Natural gas prices for industry worldwide as of 2017
(in USD per MWh)
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Natural Gas Spot Price (Dollars per Million Btu)

L®

Year
1997
1998
1999

2000
2001
2002
2003
2004

2005
2006
2007
2008
2009

2010
2011
2012
2013
2014

2015
2016
2017
2018
2019

NET
3.45
2.09
1.85

2.42
8.17
2.32
5.43
6.14

6.15
8.69
6.55
7.99
5.24

5.83
4.49
2.67
3.33
4.71

2.99
2.28
3.30
3.87
3.11

Feb
2.15
2.23
1.77

2.66
5.61
2.32
7.71
5.37

6.14
7.54
8.00
8.54
4.52

5.32
4.09
251
3.33
6.00

2.87
1.99
2.85
2.67

Mal
1.89
2.24
1.79

2.79
5.23
3.03
5.93
5.39

6.96
6.89
7.11
9.41
3.96

4.29
3.97
2.17
3.81
4.90

2.83
1.73
2.88
2.69

May
2.25
2.14
2.26

3.59
4.19
3.50
5.81
6.33

6.47
6.25
7.64
11.27
3.83

4.14
4.31
2.43
4.04
4.58

2.85
1.92
3.15
2.80

Jun
2.20
2.17
2.30

4.29
3.72
3.26
5.82
6.27

7.18
6.21
7.35
12.69
3.80

4.80
4.54
2.46
3.83
4.59

2.78
2.59
2.98
2.97

2.19
2.17
231

3.99
3.11
2.99
5.03
5.93

7.63
6.17
6.22
11.09
3.38

4.63
4.42
2.95
3.62
4.05

2.84
2.82
2.98
2.83

Jul

Aug

2.49
1.85
2.80

4.43
2.97
3.09
4.99
5.41

9.53
7.14
6.22
8.26
3.14

4.32
4.06
2.84
3.43
3.91

2.77
2.82
2.90
2.96

Sep
2.88
2.02
2.55

5.06
2.19
3.55
4.62
5.15

11.75
4.90
6.08
7.67
2.99

3.89
3.90
2.85
3.62
3.92

2.66
2.99
2.98
3.00

Oct]
3.07
1.91
2.73

5.02
2.46
4.13
4.63
6.35

13.42
5.85
6.74
6.74
4.01

3.43
3.57
3.32
3.68
3.78

2.34
2.98
2.88
3.28

No
3.01
212
2.37

5.52
2.34
4.04
4.47
6.17

10.30
7.41
7.10
6.68
3.66

3.71
3.24
3.54
3.64
4.12

2.09
2.55
3.01
4.09

Ded
2.35
1.72

Ol
Banglades
the Cost ol
energy pel

mumBiu is aboul
| USPD

)




J'{_., e

. ENERGY ICIENCY AND CONSERVATI
DA[P[PIR@IPRI] ENERGY MIXING
~ REASONABLE AND AFFORDABLE ENERGY PRH@HN@
> STOP [IIL&.E ENERGY USE |

> RE[N]IEWAI&. 'ENERGY
> @M@@Am

Y REDUCE CAPTIVE POWER
- GRADUALLY. INCREASE IMPORT OF € ENERGY

AT R R <8 43
e o L P
1 e, e

s



== e ks SR ——

. .r-. c l ll: “\ ; - .... d 1 . Tise -y
e -}_J!\\\.ntﬂl.o.m Rt e IR > m
ulrulllrl..a ..l!.li..-cta‘_r e kN : o e e :

Sy ..R. " 5 3 g e




	NG Demand Scenario and Market Analysis draft final.pdf (p.1-7)
	annnex 1.pdf (p.8-24)
	bgdcl.pdf (p.1)
	jalalabad.pdf (p.2)
	KGDCL Demand Forecast 2041.pdf (p.3)
	PGCL Gas Demand Forecast upto 2041.pdf (p.4)
	titas.pdf (p.5)
	sgcl.pdf (p.6)
	power cell psmp.pdf (p.7)
	EEC master plan 2030 SREDA (selected).pdf (p.8-15)

	ann 2.pdf (p.25)
	Gas demand _market analysis_HCU final BW.pdf (p.26-43)

