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1 &5'# 

 
1.1 ̵̨̘̠͂͗˺ŵȷ 

üɎ̵̨̘̠͂͗˻͡ȖȌ`äų˜¶˝˟#˾˳˝˳˗̨̍̔̔˺Ŕɡ ̴̡̻͙͓

̧͐˴͡µ˟˺ŅÂ˺ȖȌ`ää¬˸˚˗˳͡˒Ǘ̙̹͠Ǵƈ͠ƿ®ɞȪɳƟ˓̑Ê

Ń˨̡͓̍͂͗͋ CDM͞PoA͟˴˖̍ͣ 
üɎ PoA˻͡ȖȌǁų˺ä¬͞1,000˖̃̌˺ä¬˜˖̍͟˸˚˗˳͡¢7ǎ˸̙̹
͕̟͜˵ƈ͞˵hÃȯ�̑͟+ǂ˨̍ŧȧŻ˸˚ˠ̍ŧȧ̫̩͂͗̑Ŕʉh˦͡ŧȧŎ

ʠ˺ǚȔ˸̊˰˳ʲ_͡ȭƇ˺ƚɤʔ˺YƟ˴˝̍ͣ 
CME (Coordinating/Managing Entity) ˻͡Green Project W.S.T (W.S.T)˴˖̻͙̌͡
̴̡̧͓͐˺ȖȌ`ää¬˴˺ŧȧʇǦ˸˚˗˳Ǵƈ͛Ǘ̙̹Ğȱ̑Įʃ˨̍˭̆

˸Ʌǭˤ̎˭Ȅȗ(˴˖̌͡üɎ PoA˺ɖĽ͛ǳƾ͡ɼ` CPA˺ǌī˵ÊŃ̑Ȱ˘ͣ 
üɎ PoA˺ŔS˺CPA1˻͡Grameen Knitwear͞Grameen Group˺˽˵˱˺͙̻͌
͜͟˺ä¬̑Ôɝ˵˦͡ä¬˸˖̍ 5 �˺ŧȧŻ˸˚ˠ̍ŧȧęƒ˺Ŕʉh̑Ȱ˘ͣ
�˷ęƒ˵˦˳ŅÂ˺zĉčŧȧ˛̋Ǖĭŧȧ˸³ı˦̻̱̰͡˖˭̌˺ʲ_˚̊˾

ȭƇ˺ƚɤʔ˺YƟ̑�̍ͣ 
 

1.2  ǆǭŮ˺ȠŐ 

PEAR˻͡2012ì 2ŕ˺̴̡̧̻͙͓͐Ʉ�Ŏ˸͡W.S.T˵Grameen Knitwear˛̋͡
Ā̋˺Ǵƈ͛Ǘ̙̹Įʃƕd˺CDMh�ȡč˸˱˗˳˺ǖɗ˵×ş˺CDMh˵˗
˘ƫ̑ɿ˧˭̧̣͓͇͖͙͒͜˺�ȡč˺ĚɈ˜˖˰˭ͣW.S.T ˻̴̡̧̻͙͓͐͡˺
�˷ǁų˴˖̍ȖȌ`äQʓ˸˚˗˳͡Ǵƈ͛Ǘ̙̹Ğȱ̑Įʃ͛ŏy˨̍˭̆˸͡

Dr. Engel Wolfram ˸̊˰˳Ʌǭˤ̎˭ʴ�VȄȗ(˴˖̍ͣGrameen ̡͕͂͜˴
Prof. Muhammad Yunus̺͕̈́͜͞ë�ɧ̑ƻą̵̥͈̑͟͜˦˳˗̍Mr. Ashraful˺
ƾȼ˵Ķĳ̑}ˠ͡ƕd̑Įʃ˦˳˝˳˗̍ͣW.S.T˻ CDMh̑ʕʚǔǎ˴˻˷˟͡
ɨ˺ˉ˗ƿ®ɐɉ˵˦˳%Ș˲ˠ˳˗̍ͣ 

CPA 1 ˵˦˳͡W.S.T ˻͡Mr. Ashraful ˜Ĥü˦˳˗̡̡͓͙͕̍͊͂͜˺��˺
Grameen Knitwear˺ä¬˸˚˗˳͡Ǵƈ͛Ǘ̙̹Ğȱ̑ØE˨̍ͣ 
ˢ̎˻͡PEAR ˺ǔǎ˴˖̍ɾ� ˴˺̙̹͕̟̃͜˭ƿ®�ˀ̑͡CDM ˸ȼƋ
˨̍˵˗˘ƫ˸�Ȥ˨̧̣͓͇͖͙̍ͣ͒͜˸˚˗˳˻͡PEAR˜ CDMh̑}ˠħ˯͡
̡͓͂͗͋CDMh˵˗˘̰̔͂͗̑͜˵̍ˢ˵˴͡˫˺ƕd˺ŏy̑2ʃ˨̍ˢ˵˵˷˰
˭ͣ̃˭͡ɨ˺ˉ˗Ų̵̙̹̘̠̈́͂͗˵˦˳͡Ɔʠ˺ Gold Standardɐɉ̇�Ŏ|ą̑
ǔĨ˨ˢ˵˵˦˭ͣ 
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1.3 ̴̡̧̻͙͓͐�ƆH� ˺©ŜĐ« 

1.3.1 �ȥ�Đ5 

 
�ː1ˋ ̵̩͆ ̴̡̧̻͙͓͐˺¤� 

 

ȳ-1ˋ ̴̡̧̻͙͓͐˺©ǟĐ« 
ʵǪ 14� 4këł̵̞͕͗͌͜͞ņŜ˺Ǽ 4^͟ 
�~ 1B 4,231.9��͞2011ì 3ŕ̴̡̧̻͙͓͐͡ȈɀÞ͟ 

ìë¥�~¯`Ƽͯ1.34͝͞2011ì̴̡̧̻͙͓͐͡ȈɀÞ͟ 
ˆʍ ̯̱̜ 
Ɔń ͙̝͕̈́�˜¶ʌQ̑q͎͙͉̆̍ͣ͊͜˵˺ ®Ə˗˺̰̱̮̤͙	

ʦ¤è˸˻̰͎̠͉͡ńǯ̑�Ć˵˦˭�ĺăǻÚļƆń˜ß'ͣ 
Ⱦɑ ͙̝͕̈́ɑ͞ ɑ͟͡Ė�͞15ſ��͟͡ɛÁƼͯ56͝͞UNDP 2011ì͟ 
Çĺ ̖̩͓͋ĺă 89.7͙̪̽͜͝͡ĺă 9.2͝͡�ĺă 0.7̵̞͔̩͝͡ĺă

0.3͝͞2001ì fɖŪ͟ 
ǈ� ìŕ ǈ� 

1947ì 8ŕ 14ņ ̼̞̩̮͙͞Š̼̞̩̮͙͟˵˦˳Ƹǭ 

1971ì 12ŕ 16ņ ̴̡̧̻͙͓͐˵˦˳Ƹǭ 

                                                   
5 PJͯ ´eŲ̈́͆͋͜͜ͅ 
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1.3.2 ȅƞŵƐ6 

2010/11ìò(2010 ì 7ŕ~2011ì 6ŕ)˺Êɨ GDPĖʝƼ˻ 6.7%˵Ȧ»˴˖˰
˭ZìòÊȕ(6.1%)̑��̍ˉĖʝ˵˷˰˭ͣɺì˺̴̡̧̻͙͓͐˺ȅƞĖʝ˺u
d_˴˖̍ȲĿ�˺ɶP̥̩̽͜͡ǁų͡Ƙ´Ûbȝ˛̋˺Ŝ ɽʕ˻˗˩̎̇Z

ìòƅ˴¯`˦˭ͣ 
1 �ü˭̌ GDP ˻Zìò˺ 684 ̶͕˛̋ 747 ̶͕˿˵#˾͡ƚɤæ¬˜ªɖ˸Ħ
¶˦˳˗̍ͣGDP ̑ǁųU˸̄̍˵͡˫˺ 5^̑q̥̩̆̍̾͜ǁų˻ 6.6%¯˴˖˰
˭ͣŉǑ˷ƚɤ̑ɼ˗˃˸͡t͛Ù²ų(GDP ŶĖƅ 14.3%)˻ 6.1%¯˵˷˰˭ͣʆ
ɶ͛ɿ4ų(� 10.9%)˻͡ KƖɿ˺ƕǌh˛̋ʧ�ʆɽ̥̩̾͜˜#˾˳ 7.9%¯
˵˷˰˭ͣGDP˺ 2 ^̑q̆̍ȵʁų˻ȲĿ�˺ǀǁĦ¶˜Ð�˦˳ 9.5%¯˵˷˰
˭ͣ�˧˟ 2^̑q̆̍ɷţƈǁų˻ 5.0%¯˵̈̈&Ėʝ˴˖˰˭ͣ 
ƚɤȝƵ/�ŊƼ(12 ̜ŕë¥)˻͡2009/10 ìò˺ 7.3%˛̋ 2010/11 ìò˸˻

8.8%˸�Ŋ˦˭ͣ˄Ŀ�˺Ƶ/�ŊƼ˻ 11.3%͡ʴ˄Ŀ�˻ 4.2%˵˷˰˭ͣ 
2010/11 ìò˺ɶP˻Zìòƅ 41.5%¯˺ 229 B 2,440 �̶͕˵˷˰˭ͣɶPȎ
ˁ˺ 78.1%̑q̆̍ȲĿ�˜͡ŽǷ˴˺ɢ²Ħ¶˸"˗Č¯˦͡ʇwŔˉ˺ɶPˁ
̑ŒŁ˦˭̸̵̱ͣȵ�˻ 46.3%¯˺ 94B 8,210�̶͕͡Ņȵŗ(̸̵̱̑ʥ˟)˻ 40.2%
¯˺ 84B 3,240�̶͕˵˷˰˭ͣŔ¶˺ɶPD˴˖̍Ƿ ˴˻GAP˷˶ȲĿ�Öʞ
ð˺ɢ²˜Ȏ˧˳»ɖ˴˖˰˭̴̡̧̻͙͓ͣ͐ǁȲĿ�˻̷̰͎̖͓̩͙͛͂͛͘͡˵

˦˳̻̖͏͜˛̋˺ʳȷ˻ìˑˉ̃˰˳˗̍̇˺˺͡2009 ìĂm˛̋½̃˰˭ ʪǎ
˷ȍȨ/ŭ˺ˉˈ˸`˙͡ K˺̙̹͕̟͜�ɬ˷˶˺̖͙͓̀�ˀ˻.ƭ˵˦˳ȼ

ƚˤ̎˳˚̋˩͡ȣ ˸uŝĿ̑ħ˭˷˗̴̡̧̻͙͓͐˺ȖȌųǇ˻̵̣̩ʵ˴�

V˸ǭ˱ͣ 
2010/11ìò˺ɶE˻ 41.8%¯˺ 336B 5,760�̶͕˵˷˰˭ͣȲĿ�ɶP˺¯¶
˸"˗͡uŝĿ˺ȍ͛�ȵ�˜ 72.3%¯`˦˭́˛͡ȖȌ ų˺Ʌ<ʳȷ˸̊̌Ż
ů͛�ʌ�˛ 42.3%¯`˦˭ͣʘƵčƲĿ͛�ȵ�˻͡Ł˭˷�ÙȹŹ˺Ʃ_ǌʲĘ
˺ʲ_ƥ˵˷̍Ǜƍȵ�˺ɶEʔ˛¯`˦˭�͡Ǜƍ˺ ʪ/ŭ˺ˉˈ̇ǖ̃˰˳ 
58.0%¯˵˷˰˭ͣɶEǖę ˻� ̵̖͙͛˛�%˴˖̍ͣ 

2011/12 ìò˸Ě͡Ǯ 2 �mř˛̋Ƿ ˺ʳȷƟÚ˵Žã>erŻ˺þʹ˜ȳ
ʵh˦͡ȲĿ�˺ɶP˛ʗh˦˭ͣƶ˸Ƿ �ˠ˺̸̵̱ȵ�ɶP˻Zìò�řƅ

˴ƟÚ˸ɱ˧˭ͣ�ł͡ņŜ̵̛̩͓͔̈̔͜͡oǷ�ˠ˛ČĦ¶˦˳˚̌͡Ƿ ˸˚

ˠ̍�ɖ̑ǖƃ˦˳˗̴̡̧̻͙͓̍ͣ͐˜ąĒ˵˨̧͎̲̍̈�ǘ˷˵˺©Ŝ̖̳̔

͋˻ƅɴǎ�Ɛ˸û˗ȵ�˴˻˖̍˜͡�ĂȊȋǎ˷ȖȌǁų˺ǌá˺˭̆˸˻

ŽǷ.Â˛̋˺Ȣs˵Łȹæ¬˺ʟĥ˜ʜ˵˷̴̡̧̻͙͓̍ͣ͐ȖȌ ų˻ˢ̎̃

˴̇Ƙ´æ¬˺µȻh˸|̌Ȅ̒˴˗̍˜͡ņŜ͡ʸ ̵̛̩͓͔̔͜͡͡oǷɚ ̑

                                                   
6 ´eǗ˚̊˾̵̨̨̘͗͛͆͋͜͜ͅ˺̴̮̩̈́̊̌͜͜ʡʂʻǔ̑ġǹ 
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ʒƫ ˸%Ș�ˠ͡ɶPĦ¶˸ĸf̑˛ˠ̍ͣ 
2010/11ìò˺ÔņɶP˻͡Zìòƅ 31.3%¯˺ 4B 3,410�̶͕˵#˾˭ͣ�% 

3 �ǔ˺ȲĿ�͡ʷ͛âƵ͡ʲƇŻ�͛�ʌ�˴Ȏˁ˺ 8 ^̑q̆˭ͣ�˴̇ɶP̑ 
ģ˦�ˡ˭˺˻ȲĿ�˴̸̵̱͡ȵ�˻ 76.6%¯˺ 9,380 �̶͕͡Ņȵŗ˻ 27.8%¯
˺ 1B 5,370�̶͕˵˷˰˭ͣÔņɶP˜Č¯˦˭ȠŐ˸˻͡ņŜ˜ 2011ì 4ŕ˛̋
GSP ˸ʡ˨̍uǁ¤ȹX̑ķž˦˭ˢ˵˸˖̸̵̱̍ͣȵ�˻ˢ̎̃˳ (1)Ȁȕ͡(2)Ȑ
̄ǭ˳͡(3)ȓȵ˺ 3 äǦ˜ʉǂŞ�˵˷˰˳˗˭˜͡ķžĂ˻ɶEǺ̑+ǂ˦˳̇
(1)Ȑ̄ǭ˳͡(2)ȓȵ˺ 2 äǦ̑ɭ̆˼͡ƶĎʡǧƼ˜ʉǂˤ̎̍ˢ˵˵˷˰˭ͣ�ķ
ž˻̴̡̧̻͙͓͐˸˵˰˳ņŜæ¬̑ʟĥ˨̍˝˰˛ˠ˵˷˰˭�͡�`/9˺ˉ

˗ɶEǺ̑+ǂ˨̍ˢ˵˸̊˰˳̧̻͔̙͙͒͜͡˺Ħ¶˸̇Ð�˦˳˗̍ͣņŜ˛̋

˺Ġɦ˻ 1,040 �̶͕˛Ǎʛˤ̎˭˛͡Zìò˸ƅ˿˳ 38.4%Ɵ˵˷˰˭ͣǍʛŮ�
ļ˻ 12 �˖̌͡ȲĿ�˺ȵʁų˛ 4 �͡Ǐʶȵ�˺ȵʁų˛ 2 �͡IT ʡ1 ų 2
�˺́˛̭͓̼̹͕͜͜͡ȵʁ͡�dǁ÷Ʌų̇˫̎ˬ̎ 1�˛Ǎʛˤ̎˭ͣĠɦŮ
�˵˦˳˻̠͓͇̗͡˵̛͉̲̜˜Pɦ˨̍ MK ̼͖͕̔ǡ(ȓȵų)˜¶˝˟͡ɦŜʕ 
551�̶͕˴Ʌǭˤ̎˭ͣ 

 
ȳ-2ˋ ̴̡̧̻͙͓͐˺ȅƞĐ«˵�ȷ�ǔUɶPE͞ɿʡ̩̈́͜͟ 

�ȷǁų ȲĿ�͛ȓȵ�ǁų 
Êɨ GDP 1,106B̶͕͞2011ì͡�ʙ͟ 
��ü˭̌ GDP 755 ̶͕͞2011ì̴̡̧̻͙͓͐͡ɟeǗ͟ 
 Ɠͯ ̴̡̧̻͙͓͐˺!ɀìò˻ 7ŕͳțì 6ŕśͣ 
ȅƞĖʝƼ͞GDP͟ 6.7͝͞2010ìò̴̡̧̻͙͓͐͡ɟeǗ͟ 
ƚɤȝƵ/Ĩļ�ŊƼ 8.8͝͞2010ìò̴̡̧̻͙͓͐͡ɟeǗ͟ 
b@�~æ¬͞2010ìò̴̡̧̻͙͓͐͡ɟeǗ͟ 
               5,370��ɷų͞48.1̥̩̾͟͜͝͡ų͞37.4͟͝͡ʘäų͞14.6͟͝ 
GDPKɇ͞2009ìòőÉ9̴̡̧̻͙͓͐͡�¸ʙȰ͟ 
               ̥̩̾͜ų͞49.7͟͝͡äų͛÷Ʌų͞29.7͟͝͡ɷţƈǁų͞20.6͟͝ 
ȎɥŌˁ͞2010–11ìò̴̡̧̻͙͓͐͡ɟeǗ͟ 
 ͞1͟ɶPˋ 229.2B̶͕ 
 ͞2͟ɶEˋ 336.6B̶͕ 
�ȷɥŌǖę ͞2010ìò̴̡̧̻͙͓͐͡�¸ʙȰ͟ 
  ͞1͟ɶPˋ Ƿ ̶̖̲͡͡ȩ ̷̛͓͙̩͓͙̯̜̯̩̖͙̀͡͡͡͡͡ͅņŜ 
  ͞2͟ɶEˋ � ̶̧̖͙͉͖̔͜͡͡͡ņŞ͙̝͈͕̂͜͡͡ʸ ̶̧̮̖̖͙̹̔͡͡ 
ņŜ˺ĳaÊȕ͞2010ìò͟ 
  ͞1͟ŖCɦʕn_ˋ 549.29͞ȁɀȎˁˋ 7,193.04͞E/N̩̈́͜͟͟ 
  ͞2͟ƬCɦʕn_ˋ 16.48͞ȁɀȎˁˋ 4,689.04͞E/N̩̈́͜͟͟ 
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  ͞3͟Ğȱn_ˋ 24.11͞ȁɀȎˁˋ 585.45͞JICAȅɤ̩̈́͜͟͟ 
 

 
 
1.3.3 Ƈ8˵ƈ 

̴̡̧̻͙͓͐˻i�éȏ˸ɺ˟Ʊèč˺˭̆͡ìʠ̑ɿ˧˳ë¥ƇƠ˜ˉ˗ͣ 
ÅF˷ƈ˺-ȇ˻¶˝˷�ˀ˵˷˰˳˚̌͡µ˟˺ƈ̑ǂ˗̍ȖȌǁų˸˚˗˳̇͡

�Z˻�ė˺ƛˤ˜ 100m ˴˖˰˭̇˺˜͡ƽ£˴˻ 1,000m ˸ʈ˨̢̩̍̇͜˖̍ͣ
Ŝ̵̨̘̠͂͗˻͡Ǵƈ̑ɿ˦˳͡ˢ˺�ˀ˸ÔO˦̊˘˵˦˭̇˺˴̇˖̍ͣ 
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  ̽3̾đȔj[ʩ 24.11̽ǥȢǲʟʩ 585.45̽JICAǩɃ̣̻̈̾̾ 
 

 

 
 
1.3.3 ų5˕Ŵ 

ʩ ̸̲̯̀̓̆̚˚e�Üǳ˘ɘˀƙÛÿ˙ˍ˥ʯßɾ˰ɞˇ˓Þ�ųƉʾʧʹʰ 
ʩ »C˗Ŵ˙*ǫ˚®ʿ˗�ʞ˕˗ː˓ʼ˫ʯ­ˀ˙Ŵ˰ƨʹˬǺǰƧŠ˘ʼʹ˓˦ʯ

�V˚�Ċ˙Ƅ˅ʾ 100m ˔ʸːˍ˦˙ʾʯƣ�˔˚ 1,000m ˘ɦˈˬ̻́̈˦ʸˬʰ
Ō̶̡̇˷˿̔˚ʯǙŴ˰ɞˆ˓ʯ˃˙�ʞ˘ÈKˆ˩ʺ˕ˆˍ˦˙˔˦ʸˬʰ 
 

!

! �!
!
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;�^ d_jfa`f^ f_bah`f^ cc`d cj`d

���^ c_bih`d^ d_edi`h^ bf`a fh`c

A�^ b_fai`f^ c_agf`e^ j`a dg`j

�§ª�^ b_acf`j^ b_fdi`a^ g`h ej`j

�§ª�^ b_abg`j^ b_bah`b^ e`i i`j

���^ ggg`i^ jje`h^ e`d ej`c
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��^ gdd`d^ b_aci`i^ d`b gc`e

�ª����^ ggf`d^ iea`h^ c`f cg`e

!
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ȳ-3ˋ ̴̡̧̻͙͓͐˺ë¥ƇƠ˵ʣƈʔ7 
 1ŕ 2ŕ 3ŕ 4ŕ 5ŕ 6ŕ 7ŕ 8ŕ 9ŕ 10ŕ 11ŕ 12ŕ 

ŔˉƇƠ

(°C) 
25.4 28.1 32.3 34.2 33.4 31.7 31.1 31.3 31.6 31.0 28.9 26.1 

Ŕ&ƇƠ

(°C) 
12.3 14.0 19.0 23.1 24.5 25.5 25.7 25.8 25.5 23.5 18.5 13.7 

ʣ ƈ ʔ

(mm) 
7.0 19.8 40.7 110.7 257.5 460.9 517.6 431.9 289.9 184.2 35.0 9.4 

 
1.3.4 ̴̡̧̻͙͓͐˺ƿ®ʡʂƒȹ8 

̴̡̧̻͙͓͐˴˻͡1995ìƿ®3Fƒ(“The Bangladesh Environment Conserva-
tion Act, 1995”)˚̊˾ 1997ìƿ®3FȹÉ(“The Environment Conservation Rules, 
1997”)˸©˲˝͡ƿ®͛űţǗ˺ƿ®í˜ƿ®ȰĹ̑ÊŃ˦˳˗̍ͣ 
�ȹÉ˴˻͡˨̀˳˺Łȹǁų͡ƕd˚̊˾̵̨̘̠͂͗˻͡ƿ®˸ŷ˨þʹ˺

ò�˗˵ÊŃ¬Ę˸̊̌͡Green͡Orange A͡Orange B ˵ Red̜̳̤͔͜˸Q˂ˤ̎͡
̜̳̤͔͜Ƅ˺Ĩʖ˸Ą˰˳͡ƿ®þʹɖŪ̑ÊŃ˨̍ͣ 

Green ˵ Orange A ̜̳̤͔͜˺Ů�˻͡©Ŝǎ˸̵̨̘̠͂͗˺ŵȷœ˵¤łȣƎ
(˺Ɇ�œ̑İP˨̎˼͡ƿ®ɐ�ɉŋœ(“Environment Clearance Certificate”)̑
|ą˴˝̍ͣœ˂˸�<˜˷ˠ̎˼͡Green ˺¬�˻œ˂˺}ƾ˛̋ 15 ņ�K͡
Orange A˺¬�˻ 30ņ�K˸ ECC˜ǌȰˤ̎̍ͣ 

Orange B ˵ Red ̜̳̤͔͜˺Ů�˻͡�Ƀ˸`˙͡Sřƿ®ɖŪœ(“Initial 
Environmental Examination”)˚̊˾ƿ®ǳƾɀǆœ(“Environmental Management 
Plan”)˷˶̑İP˨̍ćȷ˜˖̍ͣIEE ˺KÎ˸̊˰˳˻͡ƿ®þʹɊ/«�œ
(“Environment Impact Assessment report”)˺*Ė˜ćȷ˸˷̍ͣ 
Ǘ̙̹˸ʡ˦˳˻͡˵˟˸ȹW˻Â£˦˷˗͞ʬ˺̶̖͙˴˻͡2012ì˛̋ PAT ˵˗
˘̙̹͕̟͜µƚɤǁų̑Ôɝ˵˦˭͞ǆřǎ˷͟Ǘ̙̹ɉœ|ùWò˜d˝P˦͡

ȖȌǁų̇�̃̎˳˗̍ͣ͟ 
 
1.3.5 ̴̡̧̻͙͓͐˺ȖȌǁų˺�Đ9 

1971 ì˺Ƹǭ�ʣ̴̡̧̻͙͓͐͡˺ȖȌǁų˻¶¦ � ų̑�Ć˸Ėʝ˜
ɋ̄̋̎̍ˢ˵˵˷˰˭ͣ �˺ BTMC͞Bangladesh Textile Mills Corporation͟˻üŎ͡
�ǇŔ¶˺ȍȨɩE ų˵˦˳Ǚ̋̎˭ͣ˦˛˦˷˜̋͡ÈA�Ć˺ʆ�˻˘̃˟˗˛

                                                   
7 PJͯhttp://www.virtualbangladesh.com  
8 ̴̡̧̻͙͓͐Ĺñˋ ƿ®͛űţŲ̈́͆͋͜͜ͅ 
9 ņŜhÃȖȌn!̨͆͋͜͜ͅ 
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˩͡æ¬˺d�̑˱˛̄˝̎˩ǌá̑̄˷˛˰˭ͣ 
1970ìĂm˸˷̌ɶPĈ�˺Ɔ�Ņȵŗ̜͌͜͜˜�ʽ˦͡Čʀ˸ŅȵŗɶP˜
Ħ¶˦˭ͣĹñ̇ 1982 ì͡ˢ̎̃˴˺ ��Ć˺ȖȌĹǱ˛̋ƆʠĶĳ˸ĹǱ̑ɱ
ı˦͡ȲĿɶP̑�Ć˸̴̡̧̻͙͓͐˺ȖȌǁų˻Ħ¶̑ʄˡ̍ˢ˵˵˷̍ͣ 
Zɻ˺̊˘˸͡ȖȌǁų˻ƽ£͡GDP ˺ 10.5͝͡ɶP˺ 78̑͝q̆͡� ȅƞ˴
ʴê˸ʒȷ˷%Ș̑q̆˳˗̍ͣäų�`/9ˁ˺Ǽ 4^̑q̆͡Ǽ 500��͞˘˯
7^˜ºč͟˸ʮǂ̑İ-˦˳˗̍ͣ 

 

�-2ˋ ̴̡̧̻͙͓͐˸˚ˠ̍ȖȌ`ää¬˺ļ10 
 

1.3.6 ̴̡̧̻͙͓͐˺ȖȌǁų˸˚ˠ̍ƿ®̙̹͕̟͛͜�Đ 

ȖȌǁų˺Čʀ˷Ėʝ˺"˗͡Ǘ̙̹͕̟͛͜ƿ®Ôĉ˜ćȷ˵ˤ̎˳˗̍ͣˢ̎

˻͡ȖȌǁų˸˻͡¶ʔ˺ƈ˜ćȷ˵˷̌͡�ä¬˴¤�ƈ̑˟̄˖ˡ˳Vǂ˦˳˚

̌͡ȖȌǁų˜ʭ�˦˳˗̯̱̜̍�ɸ˸˚˗˳͡¤�ƈ˺ʇ]Vǂ˸̊̌¤�ƈ%

&�͡ƶ˸
ř˺ȃ̐̌˺ʺ˸˻͡ęģ˦͈͙͂˜Ŧ̎˳Íôǂƈ˜+˙˷˟˷̍˵

Ȱ˰˭�ˀ̃˭¤�ƈ%˺&�˜¤Ǔƌ�̑ɪˢ˦˳˗̍˵˗˰˭«�̇˖̍ͣ 
ˤ̋˸̴̡̧̻͙͓͐͡˸˻͡ʲ_�ɬ˴˖̌͡ǌʲ̙̹͕̟͜˵˦˳·ƭ̝̩˜

90͝ɺ˟̑q̆˳˚̌͡·ƭ̝̩˻ɺʬ˺̶̧̖͙̼̞̩̮͙̮̖͉͖̔͜͡͡͡˵ƅɴ
˦˳Ŕ̇Å˗˭̆ʳȷ̑2ʃˤ˪̍zʵ͡Ƭˇ+˗˺Ơï˸̇˷˰˳˗̍˵Ⱦ̐̎˳

                                                   
10 ̴̡̧̻͙͓͐ȲĿ�ȵʁų͛ɶPųn!ì«͞2011ìͣ͟ 
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˗̍ͣ¶f˺ȖȌ`ää¬˸˚˗˳̇͡ȣÍǌʲȴȘ˛̋�˷ʲ_̑ą˳˗̍ˢ˵˜

ƽÊ˴˖̍ͣ 
Ĺñ̇ʲ_˵·ƭ̝̩˺-ȇ̑ɶP˺ũǁų˺˭̆˸Ŕ�̑Ü˟˦˳˗̍�ł͡Ŕ

ɺ·ƭ̝̩˺9�ˡ˷˶˺ĹǱ̑Ě˯P˦˳˗̍ͣ 
ȷ˨̍˸͡ȖȌ`äǁų˸˚˗˳͡Ǵƈ͛Ǘ̙̹Ğȱ͡ęƒ˷˶̑Įʃ˨̍ˢ˵˻͡

̴̡̧̻͙͓͐˺̷̥̩̳̖͕́˴&CO2¦ȅƞǌá˺ÊŃ˸˚˗˳͡¶˝˷Ēș̑

ħ˱ˢ˵˸˷̍ͣ 
 
1.4 ̴̡̧̻͙͓͐˺ CDM˸ʡ˨̍ĹǱ͛ƷƐǯ 

1.4.1 DNA˺ɅȘƷƐ11 

̴̡̧̻͙͓͐˻ 2001ì 10ŕ˸�ʍɜÉœ̑ĜN˦͡2003ì 10ŕ˸ĨÉ Í
Żʡ(DNA)̑ɅȘ˦˭̴̡̧̻͙͓ͣ͐˺ DNA˻ CDM̶͇͜˵ CDM¾�!˴ŶĖ
ˤ̎˳˚̌͡ĝɐęȋ˝˻��˺�˺ɿ̌˴˖̍ͣ˷˚͡ĝɐ˺Ş�˵˦˳͡ƠËcŤ

̝̩˺YƟˮˠ˴˻˷˟͡ħȋǎǌá˿˺ɠƺ̇řāˤ̎̍̊˘˷Ů�˴˖̍ćȷ˜

˖̍˵̴̡̧̻͙͓͐͡˺ CDMĹǱŞľ˸ŋľhˤ̎˳˗̍ͣ 
 

 

�-3ˋ CDM̵̨̘̠͂͗ǅɘęʼ 
 

                                                   
11 ̴̡̧̻͙͓͐Ĺñ˺ CDM̵̥̖˚̊˾GʟɦĿ̊̌*Ė 
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 Í CDM̶͇͜(National CDM Board)˻͡ 
͛�ƾ�ʝ: ˆǖ�çǤœÈ 
͛�ƾ�!ŶĖ�: ƿ®͛űţǗ͡ Íɀǆ¾�!(Planning Commission)̑˻˧
̆˵˨̍ʡʂǗí˺ǤœÈ 

͛�Member-Secretary: ƿ®í ʝÈ(Director General) 

˛̋ŶĖˤ̎˳˗̍ͣ 
 Í CDM¾�!(CDM Committee)˻͡ 

͛� ¾�ʝ: ƿ®͛űţǗˋ ǤœÈ 
͛� ¾�!ŶĖ�ͯƿ®͛űţǗ͡ Íɀǆ¾�!̑˻˧̆˵˨̍ʡʂǗí˚̊

˾̴̡̧̻͙͓͐�¸ʙȰ˺ÖʞÍ͡�ä!ɜĘʂ�!̴̡̧̻͙͓͐͡ 

ǭäǣ¶Ã˷˶˺ʴĹñŻʡ˺ÖʞÍ 
͛� Member-Secretary: ƿ®íˋ Director (Tech.) 

˛̋ŶĖˤ̎˳˗̍ͣ 
 
1.4.2 CDMÊŃƷƐ12 

̴̡̧̻͙͓͐˻ǫ̔̔˴˻ 2 ǉǔ˸�ʍɜÉœ̑ĜN˦˭˜͡Ăǌʟǌɾ�
 ˴ĪPʔ˜Ú˷˗ˢ˵̈͡PDD *Ė˸ćȷ˷Đ«˺Eę˜�ʱ˵˗˘ˢ˵̇˖̌͡
2012ì 12ŕƽ£͡ ʂCDMǍʛƞŮ�˻ 2�˸˵˶̃˰˳˗̍ͣ˭ˮ˫˺˘˯��
˻ǩ@˦˳˗˷˗ͣ 
 

»�4� @M3J=6I���% CDMBL7+2>�q 
Ů�� ÊŃȝ Ů�ƷƐ 
Composting Project at 
Matuail Dumpsite, Dhaka 

Waste Concern 
World Wide Recycling B.V 

 ʂ CDMƾ�!Ǎ
ʛƞ 

Landfill Gas Extraction and 
Utilization at Matuail 
Dumpsite, Dhaka 

Waste Concern 
World Wide Recycling B.V 

 ʂ CDMƾ�!Ǎ
ʛƞ 

Improving Kiln Efficiency 
in the Brick Making 
Industry in Bangladesh 

Industrial and Infrastructure 
Development Finance 
Company Ltd (IIDFC)  

 ʂ CDMƾ�!Ǎ
ʛƞ 

Improving Kiln Efficiency 
in the Brick Making 
Industry in Bangladesh 

Industrial and Infrastructure 
Development Finance 
Company Ltd (IIDFC)  

 ʂ CDMƾ�!Ǎ
ʛƞ 

                                                   
12 DNA̧͖̬͙̳͙͂͒͜ɦĿ̴̡̧̻͙͓͐͡Ĺñ˺ CDM̵̥̖̊̌*Ėͣ 
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(Bundle-2) 
Installation of Solar Home 
Systems in Bangladesh 

Infrastructure Development 
Company Ltd. (IDCOL) 

 ʂ CDMƾ�!Ǎ
ʛƞ 

Improved Cooking Stoves 
in Bangladesh 

̡̧͓͙͎̠̳͊͛̕  ʂ CDMƾ�!Ǎ
ʛƞ 

Efficient Lighting Initiative 
of Bangladesh (ELIB)  

Infrastructure Development 
Company Ltd. (IDCOL) 

 ʂ CDMƾ�!Ǎ
ʛƞ 

Programme for Promotion 
of Access to Domestic 
Biogas in Rural Bangladesh 

Infrastructure Development 
Company Ltd. (IDCOL) 

DNAĝɐƞ 
ŖcÓŪ� 

Energy and Water Saving 
Promotion Programme for 
Textile Dyeing Process of 
Bangladesh Textile and 
Garment Industries 

Green Project W.S.T ŖcÓŪ� 

Installation of 30,000 Solar 
Home Systems (SHS) in 
rural households 

ŚGȳ DNAĝɐƞ 
�ųʟ½ŎřŚÉ 

Replacement of 100,000 
Incandescent Bulb with 
Energy Efficient Compact 
Fluorescent Lamp (CFL) in 
Rural Bangladesh 

SouthSouthNorth Network 
Netherlands Government 

DNAĝɐƞ 
�ųʟ½ŎřŚÉ 

Mitigation of GHG 
Emission through 
Co-Management of Chunati 
wildlife sanctuary 

ŚGȳ DNAĝɐƞ 
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2 �"�( 

 

2.1 ɖŪÊŃ(W 

ŜɖŪ˺F(˺ÊŃ(W˚̊˾�ʡ1ȝ˺ÿ^˻��˺˵˚̌˴˖̍ͣ 
 
PEAŖ̵̸̛̜͇͙̫̱̖̳̀͛̔́̕͜˻͡ɖŪ}ɂD˴˖̌͡˫˺ÿ^˻ͯ 
͛� ʡʂľƺɖŪ 
͛� ƽ¤ɖŪ 
͛� ȅƞčQŢ͛Ɋ/ 
͛� PoA-DD˚̊˾ CPA-DD*Ė̑�̅ ʂÓŪęȋ˝Fȥ 

 
Green Project W.S.T˻̵̩͆͡ ˴˺̵̜̗͙̮̼͜͜˴˖̌͡˫˺ÿ^˻ͯ 
͛� üɎ PoA˺ CME͞ɖĽ͛ǳƾŻʡ͟ 
͛� ̵̨̘̠͂͗˸˚ˠ̍©ǟĐ«{ʭ 
͛� ØEĞȱ˺Įʃ 
͛� ɓŋ!˺ʟ=ǯ 

 
Grameen Knitwear˻͡üɎ PoA˺ CPA1˺Ôɝä¬˴˖̌͡˫˺ÿ^˻ͯ 
͛� CPA1˺ÊŃ 
͛� ̵̨̘̠͂͗˸˚ˠ̍©ǟĐ«{ʭ 
͛� ̸̡͍̮͔͙˺ÊŃ 

 
˫˺�͡JQA˜̴̧̻͔͙͒̑͜ÊŃ˨̍ͣ 
 
2.2 ɖŪɕˀ 

ŜɖŪ˴˻͡��˺ɕˀ˸˱˗˳ʒƫǎ˸ɖŪ˵ŲɁ˜Ȱ̐̎˭ͣ 

1. ʉǂ˴˝̍Ğȱ˺ğĲ 

̴̡̧̻͙͓͐˺ȖȌ`äų˺ŧȧ`ä̫̩͂͗˺ÊĔ̑ɏȂ˸ğĲ˨̍͞ä¬

̷̛̗͜˺Ȝ˙ł˷˶̇�̅ͣ͟˫̎˵�Ŏ˸͡˵˟˸̬͗̇˦˟˻&̵̣̩˴˶˺Ğȱ

˜ʉǂ�ȡ˛̑͡Ɉŀ̑ɿ˧˳ğĲ˨̍ͣ 

2. CDMh˸˖˭˰˳˺ɕˀ 

ʉǂ˨̍łƒə˻͡AMS-II.D (ver. 12)˴˖̌͡˛˷̌Ũɰ˷ě˗˜Ɇˤ̎˳˗̍ł
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ƒə˵˷˰˳˗̍ͣ˭ˮ̩͓̖͙̙̹͕̟̈́͜͜͡ƚɤʔ˸�ʤ˜˖̌̃͡˭ PoA ˴µ
ŷ˷ä¬̑Ôɝ˵˨̍˭̸̡͍̮͔͙̆͡˜˶˺Ǧò�ȡ˴˖̍˛˶˘˛ͱ˵˗˘ƫ˜͡

CDMh˦˭Ă˺̸̡͍̮͔͙Ŏƫ˴ɕˀ˵˷̌ą̍ͣ 
ˢˢ˴˺©ŜǎȜ˙ł˻̵̨̙̹͕̟͉̹͙͌͜͜͡˺�ɣ˵˦˳˺�Ǩ̸͍̮͔͙

̡˺�˸͡GHG ˺Ē�˴˺̸̡͍̮͔͙̑§̆ɹ̅̀˝͡˵˗˘̇˺˴˖̌͡˫̎˜ƽ
¬˺ÊĔ˵�̐˪˳̸̡͍̮͔͙͡͞Ż�ɅȘ˺ʒȷč̇`�˦˷˜̋͟ŲɁ˨̍ͣ 
 
2.3 ɖŪKÎ 

2.3.1  KɖŪ˺ŵȷ 

ŜɖŪÊŃ˸˖˭̌ćȷ˵˷̍ȖȌ`äǁų͡ƶ˸ŧȧĞȱʡʂĐ«˚̊˾

CDM ʡʂĐ«˺{ʭ̑Ȱ˰˭ͣI(ǎ˸˻̴̡̧̻͙͓͐͡˺ȖȌ`äǁų˸˚ˠ
̍ŧȧĞȱʡʂľƺ͡Đ«̑{ʭ˨̍˵˵̇˸̴̡̧̻͙͓͐͡˴˺ä¬˴˺Ê(̑

ğĲ˨̍˭̆˸͡ņŜȖȌĞȱ±̫͙̮͜(JTCC)˺ÖʞÍ̑Ʉ�˦͡Ğȱʵ˴˺ǖ
ɗ˺�͡CPA1˺Ôɝ˵˷̍ä¬˸Ô˦˳˺ɖŪ˵Ɉŀ˺.ʿ̑˦˭ͣ̃˭͡ 
 
2.3.2 ƽ¤ɖŪ˺ŵȷ 

ɖŪ/Pú˻ 3�ÊŃ˦˭ͣŵȷ˻��˺ɿ̌˴˖̍ͣ 
 

ȳ-5Ǯ 1�ƽ¤ɖŪKÎ 
ŕņ Ʉ�D 

ͭŕͨͦņ 

ͮŕͦņ 

ͮŕͧņ 

 

 

 

ͮŕͨņ 

ͮŕͩņ 

ͮŕͪņ 

ͮŕͫņ 

Ėǃˏ̯̱̜æKÏƑ 

ɦĿĽƾ̯̱̜͡ǘ͞šÝ͟ 

lZͯƽ¤̵̷̜̗͙̮̼͜͜͜͞WST, Grameen Knitwear y˾

Landmark͟nɜͣȀȕä¬ƲĿƚɤʔ͡ƈƚɤʔơÉ͡ɈŀKÎ͡ʻ

ǔ˺ɓŋ˵ɜəͣlĂͯLandmark ä¬ȺÒ̴̮͜͡Eę˭̆˺ơÉ�

ůɅȘ̵͈̖͙˺̰̘̱̠y˾ʡʂ�ʻ˸ʡ˨̍nɜͣ 

Landmarkä¬˸˚˗˳͡ơÉ͡Ɉŀ˺ÊŃͣ 

Landmarkä¬˸˚˗˳͡ơÉ͡Ɉŀ˺ÊŃͣ 

Landmarkä¬˸˚˗˳͡ơÉ͡Ɉŀ˺ÊŃͣ 

lZ̴̮ͯ͜ĽƾͣlĂͯLandmarkä¬ơÉ͡ɈŀȆŤ˺ǌȳͣ 
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ͮŕͬņ 

ͮŕͭņ 

ͮŕͮņ 

ͮŕͦͥņ 

ͮŕͦͦņ 

ͮŕͦͧņ 

ͮŕͦͨņ 

 

ͮŕͦͩņ 

ͮŕͦͪņ 

ɦĿĽƾ͡ 

ɦĿĽƾ 

Grameen Knitwearä¬˸˚˗˳͡ơÉ͡Ɉŀ˺ÊŃͣ 

Grameen Knitwearä¬˸˚˗˳͡ơÉ͡Ɉŀ˺ÊŃͣ 

Grameen Knitwearä¬˸˚˗˳͡ơÉ͡Ɉŀ˺ÊŃͣ 

Grameen Knitwearä¬˸˚˗˳͡ơÉ͡Ɉŀ˺ÊŃͣ 

lZ̴̮ͯ͜ĽƾͣlĂͯGrameen Knitwear ä¬ơÉ͡ɈŀȆŤ˺ǌ

ȳͣ 

̯̱̜̻͙̣̠͢͢Š� 

Ėǃǘ 

 

ȳ-6Ǯ 2�ƽ¤ɖŪKÎ 
ŕņˋ ųeKÎˋ ˋ

11ŕ 3ņ(¡) ȚǃǬƢ̻͙̣̠̯̱̜͢͢ 

11ŕ 4ņ(ņ) lZͯ10:30�13:30 

Ʉ�DͯW.S.T.˺̛̱̩̯̱̜̀̕͟͞ 

ųeKÎͯ!ɜƦ<ƷƐ˺Ǟɐy˾ŧȧŻ̜͌͜͜˛̋˺ÖʞÍ˵ŧȧ

ʇǦ˸˚ˠ̍ƈ͛ȭƇƚɤʔ˺ɀǲłƒ˸˱˗˳nɜͣ 

x`ȝͯ 

̴̡̧̻͙͓͐;ͯMr. Herman Freericks (Thies) 

               Mr. Thomas Mende (Thies) 

               Mr. Kauser Bhuiyan (W.S.T) 

               Miss Risalatul Ferdous (W.S.T.) 

               Mr. Suvro Dev Saha (W.S.T.)  

ņŜ;̨̧̤͎ͯ 

lĂͯ14:30~17:30 

Ʉ�Dͯ!ɜ¬  

ųeKÎͯ!ɜ¬˺Ǟɐ 

x`ȝͯ 

̴̡̧̻͙͓͐;ͯMr. Arman Islam (W.S.T.)      
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               Miss Risalatul Ferdous (W.S.T.) 

               Mr. Suvro Dev Saha (W.S.T.)  

ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˫˺�˺W.S.T y˾ Grameen Knitwear ˵ Landmark˺�ȳ 

ņŜ;̨̧̤͎ͯ 

11ŕ 5ņˋ (ŕ) lZͯ10:30�13:00 

Ʉ�DͯLotus Hall, Uttara Club, Dhaka  

ųeKÎͯVÌʡ1ȝ!ɜ˿x`  

x`ȝͯ 

̴̡̧̻͙͓͐;ͯVice president of Bangladesh Garment Manufacturers and 

               Exporters Association (BGMEA) 

               Grameen Knitwear and Landmark˺�ȳ 

ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˫˺˭˺Ȁȕä¬�ȳȝ 

ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ŧȧŻ̜͌͜͜�ȳȝ 

ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˷˶ 50��� 

ņŜ;̨̧̤͎ͯ 

11� 6�Ô�Õ 10:30�17:30 

Ʉ�DͯW.S.T.˺̛̱̩̯̱̜̀̕͟͞ 

ųeKÎͯ!ɜ˺ȆŤ˺Ľ<y˾�Ă˺�ÉǞɐ 

gcµà 

@M3J=6IXàMiss Risalatul Ferdous (W.S.T.) 

                  Mr. Suvro Dev Saha (W.S.T.)     

                  Mr. Arman Islam ÔW.S.T.Õ            

��Xà57H6 

11� 7�Ô�Õ :;.�@M42 

11� 8�Ô�Õ �¦« 

ȳ-7ˋ Ǯ 3�ƽ¤ɖŪKÎ 
ŕņˋ ųeKÎˋ ˋ

1�Û�(p) ´¦®�×@M42×:;. 

1�Ü�(�) 9:00�16:30�  

¿nYàGrameen Knitwear~rÔ:;.ËsÕ 

�e[wàCPA1 �xÅ��%~r�O�¬Â�=N9iÑ 

gcµà 

@M3J=6IXàMr. Milinda (W.S.T) 

                  Mr. Arman Islam (W.S.T.)  � � � � � � � �  

                  Mr. Suvro Dev Saha (W.S.T.) � �  
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� � � � � � � � �  Grameen Knitwear~rÐÈ89;A 

��Xà�|Ö57H6Öj}Ö{� 

1�Ý�� (�) f`à9:00�12:00�  

¿nYàUnited Power Generation and Distribution Company Ltd. 

�e[wà�\U��� � ��ÆÍh�¨ÒÍ=N9�¬Â 

gcµà 

@M3J=6IXàMr. Milinda (W.S.T) 

                  Mr. Arman Islam (W.S.T.)  � � � � � � � �  

                  Grameen Knitwear~rÐÈ89;A  � � � � � � �              

��Xà�|Ö57H6Öj}Ö{� 

f�à13:00�17:00 

¿nYàDEPZ Water Supply Systemh�DEPZ Central Effluent Treatment 

System 

�e[wà�T±68<FÔEMB��Õ�Éo¡��ÐÈ=N9�¬

Â 

gcµà 

@M3J=6IXàMr. Milinda (W.S.T) 

                  Mr. Arman Islam (W.S.T.)  � � � � � � � �  

                  Grameen Knitwear~rÐÈ89;A   

��Xà�|Ö57H6Öj}Ö{� 

1�Þ�Ô�Õ f`à9:00�11:30 

¿nYàW.S.T.���¶aÖ¸m£¤µQ»�ÓÄ 

�e[wàl�¶Ê­���%�¶aÖ¸m���Ð�%�q�¬Â  

gcµà 

@M3J=6IXàDystarÖClariant (Bangladesh) LtdÕ�Q»µ 

f�à13:00�15:00 

¿nYàJapan Textile Products Quality and Technology Center 

(QTEC) Dhaka La 

�e[wàBL7+2>�x��ÖyÏv©��¼�iÑØ  

gcµà 

@M3J=6IXà Mr. Milinda (W.S.T) 

              � �  Mr. Arman Islam (W.S.T.)  �  

 � � � � � � � � � (QTEC)�yÏv 

��Xà�|Ö57H6Öj}Ö{� 

1�ß�Ô�Õ f`à9:00�11:30 

¿nYàBangladesh Garment Manufacturers & Exporters 
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Association (BGMEA) 

�e[wà@M3J=6I°³�§O����¬Â  

gcµà 

@M3J=6IXà Mr. Milinda (W.S.T) 

              � �  Mr. Arman Islam (W.S.T.)  �  

� � � � � � � � �  BGMEA�ÐÈ89;A 

f�à13:00�17:00 

¿nYàLandmark Factory 

�e[wàP�� CPA�xÅ��%~r�O�¬Â  

gcµà 

@M3J=6IXà Mr. Milinda (W.S.T) 

              � �  Mr. Arman Islam (W.S.T.)  �  

� � � � � � � � �  ~rÐÈ89;A 

��Xà�|Ö57H6Öj}Ö{� 

1�ÚÙ�Ô�Õ 

 

 

 

 

1�ÚÚ�ÔÎÕ 

f`à9:00�11:00 

¿nYàW.S.T-A)8 

�e[wàClosing meeting   

f�à:;.®� 

� � � :;.�@M42��¦ 

�¦« 

 
 
2.3.3 ɖŪɕˀ˸˱˗˳˺ɖŪłƒ˵KÎ 

[1] ĉǂĞȱ˸ʡ˨̍ɖŪ 

ȖȌǁų˺ä¬˸˚ˠ̍˒ŧȧ`ä̫̩͂͗˓˻͡Ʀ<äǦ˛̋��ˡäǦ̃˴˺

�ȥǎ˷̫̩͂͗̑�̄͡˚˚̅˹��˺�˺̊˘˸ȳˤ̎̍ͣ 
��˛̋̐˛̍̊˘˸͡ʴê˸µ˟˺ȷǿ̫̩͂͗˸˚˗˳͡Ʊ̩̰̈͋̑͜ǂ˗˭

(hÃǎ˖̍˗˻Ƶƾǎ)`ä ˏ ƈƔ/ƣƔ ˏ 
Ƴ˵˗˘̙̹͕̟̑͜˛˷̌+˘
̫̩͂͗˜̵̫̱˴�£˨̍ͣ̃˭͡ŧȧ̫̩͂͗ȣ(�´˸̇µ˟˺Ʀ<̫̩͂͗̈

��Oƾ̫̩͂͗˸˚˗˳͡¶ʔ˺ƈ̑+˘̫̩͂͗˵˷˰˳˗̍ͣ̃˭µ˟˺ȯ[˜

ǂ˗̋̎̍ͣ 
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�-4ˋ ȖȌ`ää¬˸˚ˠ̍ŧȧ`ä̫̩͂͗ 

 
üɎ PoA˸˚˗˳˻͡ 

(a) ˵˟˸ƈVǂ˸ʡ1˦˭ƫ˛̋͡ŧȧĞȱ˒˫˺̇˺˓̑Ǵƈ¦͡Ǘ̙̹¦͡
&ȯ�¦˺Ğȱ˸ɱı˨̍˒hÃǎǗ̙̹˓ 

(b) ͞ƈVǂ˵˻Ǖĭʡ1˷˗ý˺͟Ʊ̙̹͕̟͜˺˒ƵƾǎǗ̙̹˓͞
Ƴ͂͗
̫̩ǯ͟ 

˺͡2˱˺̮̖͂˺Ğȱ̑Ĭǂ˨̍ˢ˵˜đÉ˴˝̍ͣ 
Zȝ (a) ˻͡˗̳͔̳̐̉̍͑̕̕͜͜˺Ǘ̙̹̮̖͂˴˻˷˟͡ǀǁĞȱ˫˺̇˺
̑ķ³˨̍˵˗˘͞˗̐˼�Ƃʩʃ̒ˮ̷̧̠͔̯̠͙̮̖͂͗͒͂͟͜͜˺Ǘ̙̹˴˖

̍ͣüɎ PoA˴˻͡ˢ˯̋;̑Ôɝ˵˨̍ͣ 
Ăȝ (b) ˻͡Ąş¦Ǘ̙̹˺ǵǋ˴˖̍˜͡Ġɦ̵̣̩˺˛˛̍Ǘ̙̹¦Ż�Ø
E̊̌̇̃˩̵̨̙̹͕̟͉̹͙͌͜͜͡ˮˠ˴̇˛˷̌˺Ǘ̙̹˜�ȡ˵˷̍ͣ 
6ˑ˺ä¬˴˺ƕd̑CPA˵˨̍˜͡�CPA˴Êʪ˸˶˺Ğȱ̑Ĭǂ˨̍˛ͱ˵
˗˘ƫ˻͡Êʪ˸ä¬˴˺Ɉŀ̑ÊŃ˦˳͡ä¬˺ÊĔ͡ȷ˨̵̣̩̍͡ä¬;˺̸͜

̪˷˶̑ğĲ˦˳͡ƋÉ˴˝̍ͣˢ˺˭̆˸͡ņŜ˺ņŜȖȌĞȱ±̫͙̮͜(JTCC)
˺ÖʞÍ˸.ʿ˦͡ƽ¤ɖŪ̑Ȱ˰˭ͣ 

乾燥

湯洗湯洗湯洗湯洗

湯洗

湯洗

湯洗

乾燥

乾燥

乾燥乾燥

乾燥

幅出乾燥 幅出乾燥

Steaming

Steaming

糊抜
精錬・漂白

捺染

浸染

仕上毛焼
燃料 Steaming

Steaming Steaming

Mercerizing

ベーキング

樹種加工ベーキング
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[2] CDMh˸˖˭˰˳͡ƶ˸̸̡͍̮͔͙˸ʡ˨̍ɖŪ 

̴̡̧̻͙͓͐˺ȖȌ`ää¬˴̙̹͕̟͜͡ǳƾ˸ćȷ˵˷̍ơÉŻŻ�˷˶

˜́˵̒˶ɅȘˤ̎˳˗˷˗ͣ 
�ł̸̡͍̮͔͙͡˸˚˗˳ơÉŻ�˺ɅȘ˻͡ʒȷ˴˖̍ͣ˦˛˦̴̡̧̻͙͓͡

͐˺Ȁȕä¬˴˺ƽÊ˛̋ȸ̍˵˨̀˳˺ʻǔ͞˵˟˸ȭƇ̇˦˟˻˫˺ƲĿ˺ŧȧ

ǂɾʌQ͟˸Ô˦˳͡łƒə˴ȷƉˤ̎˳˗̍ǕĭơÉ̑Ȱ˘ˢ˵˻͡¶³�ʱ˴˖̍

͞ơÉ�̇ 100�L��˵ʴê˸cŤ˴˖̌͡6ˑ˺͞ȶļ˺͟ŧȧŻ˸ɅȘ˨̍˺˻
ʴƽÊǎ˴˖̍ͣ͟ 
˦˭˜˰˳͡ƅɴǎÎŌ˷ŧȧä¬˴˺ŧȧŻˣ˵˺ʲ_ƚɤʔ˻͡ǕĭơÉ˨

̍�ł͡ȭƇ˺ƚɤʔ˸Ô˦˳͡ǕĭơÉ˺ʱò˜ˉ˟͡ŧȧŻ˜P_˨̍Êȕ˺

ŧȧ̵̰͎̑͜©˲˗˳ɀǲ˨̍ˢ˵̑đÉ˦˳˗̍͞ŧȧŻ˺̵̵̗̱̔͂˵˦˳Êȕ

9˜ą̋̎̎˼˫̎̑Vǂͣ˫̎˜ʱ˦ˠ̎˼Ʌɀ̡͓͂͗͋̑͟͞Vǂͣ͟ 
ˢ˺͡ÊĔ˵łƒə˵˺̟͎̱͂͞˚̊˾łƒə˺ƾəǎ�ˀ13͟˸ʡ˦˳͡9 ŕ 23
ņ˸ SSC WG˿˺ Clarification̑İP˦˭(SSC_66514)15  

 
2.3.4 ɖŪɕˀ˸˱˗˳˺ĖŤ 

1. ĉǂĞȱ˸ʡ˨̍ɖŪ 

CPA1˺Ôɝ˴˖̍ Grameen Knitwear ä¬˵ Landmarkä¬˿˺ÓŪ˺ȆŤ͡�
˱˺ä¬˺�Đ˸˻¶Qå˜˖˰˭˜͡˒ƵƾǎǗ̙̹˓˺)¤˻˛˷̌˖˰˭ͣ˦˛

˦͡CME˴˖̍W.S.T˻͡ƽŎƫ˴͡͞b͟˺Ĭǂ˸˻ʡĆ̑ħ˭˷˗˭̆͡PoA˸˚
˗˳͡üʵ˻ (a)̖͙̑͌˵˨̍ͣ˨˷̐˯͡�ʂ˺ŧȧ̫̩͂͗˺˘˯͡ŧȧŻ˺̄̑
Ôɝ˵˨̍ͣ 

2. CDMh˸˖˭˰˳͡ƶ˸̸̡͍̮͔͙˸ʡ˨̍ɖŪ 

�ɻ˺̸̡͍̮͔͙˸ʡ˨̍ clarification˺ƫ˸˱˗˳͡SSC WG˛̋�ZİP˦˭
Ǟɐ�ʻ˸˱˗˳˺ʲɍ!ɜ˺ȷɘ˜˖̌͡1ŕ 11ņ 17ͯ30͞ņŜŎʠ͟˸ʲɍ!ɜ
˜Ȱ̐̎˭ͣ˫˺ȆŤ͡ 

(a) łƒə˴˺̙̹͕̟͜˺ǕĭơÉ˵˗˘Ƀɻ˻͡ȭƇʔ̃˭Ơò˷˶˺ơÉ
˛̋Ʊ̙̹͕̟̑͜ɀǲ˨̍˵ȼʑ˴˝̍˵˗˘ˢ˵˺Ǟɐ˜˴˝˭ͣ̃˭͡

AMS-I.D ̈ AMS-II.K ˸˚ˠ̸̡͍̮͔͙̍ȷ�̑xȜ˴˝̍˵˗˘ˢ˵˵˷˰
                                                   
13 ̙̹͕̟͜˺˒ǕĭơÉ˓˻͡ƾəǎ˸˛˷̌̅˱˛˦˗ͣɿê˻ȶļ˺Ƶƾʔ̑ơÉ˦˳͡
͞ƵƾƒX̑ǂ˗˭͟ɀǲ˸̊˰˳͞ơÉŻ�˸̊˰˳˻ȣdǎ˸͟Ɖ̆̍ͣ 
14 http://cdm.unfccc.int/methodologies/SSCmethodologies/clarifications/18616.  
15 ʴê˸̡̮̖͙͊˜ď˟͡SSC WG ˜mìʠʟ˛̎˷˗Ŏř˵ʒ˷˰˭˭̆͡�ǰ̑ą̍̃˴˸
7 ͚ŕ̑ȷ˨̍ˢ˵˵˷˰˭˜͡�eÞ˜ˢ˺ƫ̑Ȝĕ˦˳˟̎˳͡ʲɍ!ɜ˜Ȱ̐̎˭ͣ 
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˭ͣ  

(b) ŧȧŻ˸˚ˠ̍ȭƇ˺ʔ˸Ô˦˳͡Êơ˨̍ˢ˵˸˻ʱò˜˖̍ˢ˵˷̋͡3
Äč̑3ʫ˴˝̍̊˘˷Êṵ̵͎̏͜˛̋ɔ̄|̍łƒ̑İŮ˨̍ˢ˵̇�ȡ˴

˖̍˵˗˘Ǟɐ˜˴˝˭ͣ˭ˮ˦͡ˢ˺¬�͡ǅɘ�˸Ŏʠ˜˛˛̍�ȡč˜ˉ

˗ͣ 

˵˷˰˭ͣ 
ˢ̎˺ȆŤ̑ɭ̃˙˳͡W.S.T ˵˺ǖɗ˺�̥͙͕͂͡ęƒ˴̸̡͍̮͔͙̑Ȱ˘ˢ
˵˸˦͡ŧȧŻ˸ơÉ�˜�˗˳˷˗¬�͡͞´ʌ˖̍˗˻Kʌ˸͟ơÉ�̑ɅÉ˨

̍ˢ˵˸˦˭ͣ 
̡̥͙͔͙͂˸ʡ˦˳͡ŏƂä¬˻͡Ɠľ̩̑̈́͜˸͡�Z˸ŝĿͣȧ˺Ȅ̄�̐

˪ˣ˵˺ŧȧ̧͖̿˵˫˺ļ̑ǂĒ˨̍ͣˢ˺�˧Ȅ̄�̐˪˸ǖü̧͖͂˺�˛̋

˺̥͙͕̻̱̰͂̑Ô˦˳͡ơÉ̑Ȱ˘ͣ̃˭̡̥͙͔͙͂͡˻͡90/10 ˺4ʿò̑3ɉ
˨̍ͣ 
 

3 �"%* 

��˸ʡ˦˳͡Ɲ�˺PoA-DD˸˻̊̌͡ɏȂ˸Ƀɵˤ̎˳˗̍˭̆˫˯̋̇xƯˤ
̎˭˗ͣ 
 

3.1 ̷̧̛̩͓̖͙͔̈́͜˚̊˾̵̨̘̠̻̗͙̯͔͂͗͜˺ɅÉ 

3.1.1ˋ ̵̨̘̠͂͗ÊŃ̵̥̖˺ŵȷˋ

Ŝ�ȡčɖŪ˺Ôɝ˵˷̍ PoA ˻̴̡̧̻͙͓͐͡ F(˺ȖȌ`ää¬̑Ôɝ
˸W.S.T˺Ǵƈ͛Ǘ̙̹Ğȱ˺Įʃ̑�̍ͣ 
Ŝ PoA˺ŔS˺ CPA ˵˦˳͡Grameen Knitwear͞GK͟ä¬̑Ôɝ˵˨̍ͣGrameen 

Knitwear˻̡̡͓͙͕͊͂͜͡˺��˴˖̌͡1997ì˸Ʌǭˤ̎͡˫˺ä¬˻̯̱̜ɶ
P`äj͞DEPZ͟˸˖̍ͣ 

GK˻͡�˸̸̵̱˵˫˺�˺ȖȌȵ�̑ǀǁ˦˳˚̌͡5�˺SclavosȵŧȧŻ˴͡
�ņ 8 ̵͙˺ŧȧȡ_̑ħ˰˳˗̍ͣGK˸˚ˠ̍ʲ_˻͡DEPZ˸ʲ_İ-˦˳˗̍
United Power Generation and Distribution Company, Ltd.˛̋͡ƈ̇͡DEPZ˺ƈ-ȇ
̧̩̳͋˛̋|ą˦˳˗̍ͣGK˺%Ș̑��˺�˴Ǡ˨ͣ 
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�-5ˋ GK˺ä¬˺%Ș 
 

DEPZ (23°56'44"N 90°16'47"E)˸ʡ˨̍Đ«ͯ 
Ę£¤ͯ Savar ̯̱̜͞æ�˛̋35̞͗͡ ʪǬƢ˛̋25̞͗͟  
jʵǪͯ 143.84̠̮͕̓͜͞355.34̙̜͜͜͟  
ǁųjǆļͯ 372  
�jǆʵǪͯ 2,000ëł̵͕͌͜ 
ä¬÷ƵʵǪ͞ŸƦͯ͟ 76,000ëł̵͕͌͜  
5óʵǪͯ 2,356ëł̵͕͌͜ 

 
3.1.2 ̵̨̘̠͂͗ÊŃ̵̥̖˸˚ˠ̍ƈy˾̙̹͕̟͜˺�Đ 

�Ƀ˺�˻GKä¬˺ëʵ�˴˖̍ͣ�ɻ˺̊˘˸GK˸˻͡5�˺̵̨̘̱ŧȧŻ
͞Sclavosȵ͟˜˖̌͡ˢ˺̮̖͂˺ŧȧŻ˻͡1ͯ8˺Ƨƅ16˴͡overflow rinsing (no stop 
process for drain and fill)ø˴ŧȧ˜Ȱ̐̎̍ͣŧȧǂ˺ȭƇ˻͡ä¬˸˖̍ 4˱˺͇
̖͓͜˺˘˯ 2˱˺Öǂ͇̖͓͜˛̋İ-ˤ̎˳˗̍ͣ 

                                                   
16 1kg˺ȗƵ˺˭̆˸ 8kg˺ƈ̑ćȷ˵˨̍ 

DEPZ� Grameen 
Knitwear�
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�ː6ˋ GKä¬˺ëʵ� 

 
GK˺ŧȧŻ˵͇̖͓͜˸ʡ˨̍Đ«˻͡�Ƀ˺˵˚̌˴˖̍ͣ 

 
�-7ˋ GK˺ä¬˴˺ŧȧŻ 

�
�
�

7 8 9 : ; < = >

����� ����� �����

�
 �� �� ��

�0,-)2
����� ����� 
����

�0,-)2

�4+)/&
�0,-)2

�0,-)2
����� �����

����� �6),/*


�����$	� �$	


�0,-)2

�$	������ �����

ADC@BE

#402)�!&4)2,&-

�����

�6)3����+).,'&-
�����

%&21)2�!�' #-,4)2 #)5,/* ��?�

�����

"&(()2
#4)/4)2

"&(()2

�,*��
 �� ��6),/*����,/,3+,/*��)1
�!����22)/*)(

��
��


����


����

�����


�����$	�

����� �����

�26)2 �����

�

�

�

�

�

�

�

ATHENA� VAT-4� VHT-3� VHT-1� VHT-4�

1000kg� 720kg� 540kg� 180kg� 720kg�

Jet HT� Jet AT� Jet-HT� Jet-HT� Jet-HT�

CVC/PET/C100� Cotton only� CVC/PET/C100� CVC/PET/C100� CVC/PET/C100�
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ȳ-9ˋ GK˺ä¬˸˖͇̖͓̍͜Đ« 

 
 

GK˺ä¬˸˚ˠ̍ƈ˚̊˾̙̹͕̟͜˺Ɩ̎˻͡�Ƀ˺̊˘˸˷˰˳˗̍ͣ 
 

 
�-10ˋ GK˺ä¬˸˚ˠ̙̹͕̟̍͜y˾ƈ˺Ɩ̎ 

Item Unit  Boiler 01  Boiler 02  Boiler 03  Boiler 04 

Manufacture year: - 1998 1998 2003 2006 

 Brand name -  COCHRAN  COCHRAN  COCHRAN  COCHRAN 

 Origin - UK UK UK UK 

 Types - Fire tube Fire tube Fire tube: Diesel fuel Fire tube: 
Diesel fuel 

Steam Generating Capacity Kg/hr 3,630 4,535 1,500 5,000 

Design pressure  bar 12 12 12 12 

Working Pressure  bar 10 10 10 10 

Fuel (Gas) Consumption 
 M3/hr (L /hr) 259 324 11 �353� 

 M3/Day (L./month) 6,206 7,781 1,114 �3,528� 

Remarks �� �� ��
Operation time �10��/day) 

(For garment ironing) 

For back up 
(Maximum 

operation time is 
10hr/month) 

!
Na$onal!natural!

gas!grid!!
�

Factory!water!
so4ener!system!!�

2!Cochran!
boilers�

!
5!Sclavos!dyeing!

machines!
�

United!Power!
Genera$on!and!
Distribu$on!
Company!�

Steam
�

Factory!effluent!
treatment!
system�

Natural!gas�

DEPZ!water!
supply!system!!�

DEPZ!!
central!effluent!
treatment!system�

Clean!water�

Waste!water�

Waste!water�

Electricity!�

Electricity!�

Elec
tric

ity!�

Clean!water�
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ŧȧ˻͡˫˺ŝĿ͡ȧ˷˶˸̊˰˳͡ʉǂ˨̍ęƒ͡˛˛̍Ŏʠ̈+ǂ˨̍hÃȯ

�˺ʔ˷˶˜Ǌ˷̍ͣGKä¬˴˻͡�Z˛̵̣̱͙̋͡˺˭̆˸zĉŧȧ(direct 
dyeing)͡CVC (chief value cotton, ̵̣̱͙50͝��˺Ɯ�)˺˭̆˸QĻŧȧ
͞disperse dyeing͟+zĉŧȧ͈͔̙̩̳͕͡˺˭̆˸˻QĻŧȧ˜ǂ˗̋̎˳˝˳˗̍ͣ
̃˭͡&�ɨ˺̵̣̱͙Ǻ˜+̐̎˳˚̌͡ǘȧ˺˭̆˺hÃȯ�˷˶˵ƈ˺ƚɤʔ

˺ˉ˟˷̍ˢ˵˺�˱˺u�˸̇˷˰˳˗̍ͣ 
GKä¬˺2011ì˸˚ˠ̍ŧȧǀǁʔ˵˫˺˭̆˺ƈy˾̙̹͕̟͜˺ƚɤʔ˻͡
�Ƀ˺ȳ˵˷˰˳˗˭ͣ 

 
ȳ-10ˋ GK˺ä¬˺ƈy˾̙̹͕̟͜ƚɤʔ�Đ 

 
 
ˢˢ˴˺ǀǁÊȕ˻̵̣̱͙͡͡CVC˚̊˾Polyesteȓ˖̐˪˭ȆŤ˴͡Êʪ˻͡Ǌ
˷̍ŝĿ˺p%˖˭̌˸˚ˠ̍ƈƚɤʔ̙̹͕̟͜͡ƚɤʔ˻ˢ̎̋˴Ǌ˷̍ͣ 

GKä¬˴˺ŅÂĞȱ˴˻͡100%˺ƨ˗̵̣̱͙˺¬�͡ƈ˚̊˾ȭƇƚɤʔ˻͡
80 literƈ/kg fabric͡6.5 kgȭƇ/kg fabric˴˖̌͡�ł͡CVC˺¬�͡130 literƈ/kg 
fabric͡10 kgȭƇ/kg fabric17˵˗˘ļÁ˴˖˰˭ͣ 
Zɻ˦˭̊˘GKä¬˻͡ä¬ǂƈ̑DEPZ˺ƈ-ȇ¬˛̋ą˳˚̌͡ä¬˴Vǂ˨
̍Z˸ä¬˸˖̍ƈOƾ̧̩̳͋͞�Ƀ˺�-11xƯ̑͟ȅ˳İ-˨̍ˢ˵˸˷˰˳˗
̍ͣ̃˭͡ä¬˛̋˺Īƈ̇͡DEPZ˺ETP (effluent treatment plant)˸ĪP˨̍Z͡ä
¬˺ETP˴͡ZOƾˤ̎˳˗̍͞�-12xƯͣ͟  
 

                                                   
17 W.S.T˺ɖŪ̊̌ͣ 

Month Production
(Kg fabric)

Water Consumption
(m3)

Power Consumption
 (kWh)

Gas Consumption
 (m3)

January 172,115
February 108,410

March 186,403
April 230,283
May 212,112
June 265,858
July 150,854

August 278,764
September 185,632

October 240,150
November 224,098
December 280,302

Total 2,534,981 269,357 1,897,322 3,275,639
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�-11ˋ GK˺ä¬˺ƈOƾ̧̩̳͋ 

 

 
�-12ˋ GK˺ä¬˺ĪƈOƾ̧̩̳͋ 

 
3.1.3 ̵̨̘̠͂͗ʉǂĞȱ 

Zɻ˺̊˘˸͡GK˺ä¬͞˚̊˾̴̡̧̻͙͓͐˺́˵̒˶˺ȖȌ`ää¬͟˴˻͡
ŅÂ˺ŧȧĞȱ˻͡zĉŧȧ͞100%̵̣̱͙͟͡QĻŧȧ͞disperse dyeing͟+zĉŧȧ
͞CVC͟y˾QĻŧȧ͞Polyester͟˴˖˰˭˜͡üɎ̵̨̘̠͂͗˸˚˗˳̵̣̱͙͡ŧȧ
˺˭̆˸Ǖĭŧȧ͡Ł��(new generation)zĉŧȧ͡CVC˺˭̆˸one batchŧȧ͡
polyester˺˭̆˸cationic dyes˺Ğȱ̑ØE˨̍ͣ̃˭͡ˉɨ˺̵̣̱͙Ǻ˺+ǂ̑Į
¹˨̍ͣ��˺Ğȱ˺Įʃ˸˚˗˳͡W.S.T ˜�ä¬˸Ô˦˳͡�ZɖŪ͛Ɉŀ̑
Ȱ˗͡ʉž˷Ğȱ̑Į¹˨̍ˢ˵˸˷˰˳˗̍ͣ 
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3.1.4ˋłƒə˵ʉǂčɊ/ˋ

üɎPoA˸˚˗˳͡AMS-II.D (ver. 12) “Energy efficiency and fuel switching 
measures for industrial facilities” ̑+ǂ˨̍ͣˢ˺łƒə˻ʴê˸îǵ�˸Ũɰ˷
ʆǂ˜�ȡ˴˖̍ͣ˫˺�ł˴͡ʇwÊȕ̑͡up%˴˷˟̙̹͕̟͜͡˺ȉÔƚɤ

ʔ˺ý˴ȳƽ˨̍˭̆͡ǀǁʔ˜¯˙˳˗˟?�˺˖̍ɾ� ˺ä¬˸˵˰˳͡ʴê

˸�V˷łƒəɅÉ˵˷˰˳˗̍ͣ 
ˢ˺�ˀ̑�ʋ˨̍˭̆̃͡˭ŧȧ̫̩͂͗˻ʂȋǎ˸�˧̇˺̑ǀǁ˨̍łø˴

˻˷˗˭̆͡AMS-II.D˸˚˗˳͡Êȕ̑ơÉ˨̍˒̞͎͙͙͜ͅ˓͞Ͱ̻̱̰͟ŵĊ˺
ØE˵͡ǀǁ̧̞͎̼̳̕͜˜͡ȵʁȴȘ˸ǽ�˗˳˗˷˗ˢ˵˺Ǟɐ̑SSC 
WG/CDMƾ�!˸Ô˦˳Ȱ˰˭ͣ˫˺ȆŤ͡�Ƀ˺̊˘˷İŮKÎ˜͡SSC WG˸Î
ɐˤ̎˭ͣ 

10.  In case the energy efficiency measures are introduced to several batch 
processes, the processes shall be categorized into several ones whose 
characteristics, in terms of energy, are different (by product-type, applied 
technology, etc.). Then, define the campaign as the unit cycle of operation of the 
batch process as the basis of evaluating historical energy consumption for baseline 
and also define the production capacity for the batch process (e.g., ton/day). 

ŜPoA˴˻͡©Ŝǎ˸�˱˺CPA˻͡�˱˺ä¬̑Ôɝ˵˨̍ͣ 
̃˭͡�CPA˸˚ˠ̍˒ŅÂ˺̙̹͕̟͜ƚɤʔ˺Êȕ˓̑͡ŧȧŻ˸Ȱ̐̎̍˒ŧ
ȧ1̻̱̰˸ćȷ˵˷̙̹͕̟̍͜͞ʲ_͠ȭƇ͟ƚɤʔ˓˴˔Éș˕˨̍ͣ˫˦˳ˢ˺
Êȕ̑ğĲ˨̍˭̆˸“baseline measurement campaign”˺ÊŃ18̑Ȱ˘ˢ˵˵˷̍͞ŧ

ȧŻ�´˺ŧȧ̫̩͂͗˸ʡ˦˳̇Ğȱ˜ØEˤ̎̍¬�˸ʉǂ˴˝̍ý˸˻Ħú

˦̊˘˵ċ˰˳˗˭˜̸̡͍̮͔͙͡˺Ƀɻ˷˶˜̈̈ȶʯ˸˷̌͡Êɨǎ˸˫˺�ȡ

č˜üʵ˻Ú˷˗˺˴͡pǾh˺˭̆˸Ħú˻Ȱ̐˷˗�É˴˖̍ͣ͟ 
ˤ̋˸͡ŧȧ˸˚ˠ̙̹͕̟̍͜ƚɤʔ˻͡Żů͡ȖȌ˺ǿŝy˾ȖȌ˺ȧ˸̊˰

˳Ǌ˷̍˭̴̡̧̻͙͓̆͐͡˴˺Ȁȕä¬˴�ȥ˵ˤ̎˳˗̍ 

˒ȧ͞Ȯ͡�͡ƨ͟ × ǿŝ͞ȍ͡ƜȀ͈͔̙̩̳͕͟͡˓ 

˵˗˘˒9˱˺Ȅ̄�̐˪˓̑Q˂˵˦˳É̆͡�ų̑ÊŃ˨̍Z˸͡�ä¬˸˚˗˳ 

˒̻̱̰p%˓͡˒ŧȧŻˣ˵˓ 

˸͡6ˑ˺Ȅ̄�̐˪˺̙̹͕̟͜ƚɤʔ̑ğĲ˨̍˵˷̍͞Ͱ̩͓̖͙̙̹͕̈́͜

̟͜ƚɤʔͣ͟ 

                                                   
18 Ƚ¿̑ǂ˗˭ǝʐ N2Oǜ°̵̨̘̠͂͗˺łƒə˴͡ˢ˺ŵĊ˜ǂ˗̋̎˳˗̍ͣ 
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ˋ Ôɝ˵˷̍Ğȱ˗̐̉̍ŧȧŻ˴˺Oƾęƒ˺³Œ˻͡Żů͛Ż�˷˶˺�ı͛ķ

�˷˶̑Ȱ̐˷˗˭̆͡ŧȧŻ˷˶˺ˍremaining lifetimeˎ̑əɉ˨̍ćȷč˻˷˗ͣ
˨˷̐˯͡ŧȧŻȣ(˜�ıˤ̎̍͞ŧȧŻ˺ÊɨǎÕ�˻̷̖͙̳͙̩͌̑Ȱ˰˳

˗̎˼͡30 ì��˴˖̍͟ˢ˵̸͍̮̑͜˦˳˚˝͡˫˺Ŏƫ̃˴˺YƟʔ̠͖̑͋͜
˨̎˼̊˗ͣ 

ˋ ̸̡͍̮͔͙˸ʡ˦˳͡ʲ_ơÉ�˷˶˺ɅȘ˸̊˰˳͡Żůˣ˵˺ʲ_ƚɤʔ˺Ǖ

ĭơÉ˻�ȡ˴˖̍˜͡ȭƇʔ̑ơÉ�˴ǕĭơÉ˨̍ˢ˵˻͡͞��ȡ˴˻˷˗˜͟

̴̡̧̻͙͓͐˺ƽÊ˛̋ȸ̍˵ʱọ̵̩̀̈˜ˉ˗19ͣ˫ˢ˴͡ȭƇʔ˺ğĲ˸ʡ˦

˳͡ŧȧŻ˸˚ˠ̍ŧȧ̫̩͂͗͞Ơò͡Ơƈʔ͡Ŏʠǯ˺̵̰͎͜͟˺Êȕ�˸©˲

˗˳3Äǎ˷ɋǲ˨̍ˢ˵˜¼üˮ˵ċ̐̎̍ͣ˦˛˦͡AMS-II.D ˸˻͡ǕĭơÉ˜
ȷƉ20ˤ̎˳˚̌͡ˢ˺�˸Ô˦˳˺Ǟɐ˜ćȷ˵˷̍ͣ 

ˋ ȭƇ̙̹͕̟͜ƚɤʔ˸ʡ˦˳˻͡Zɻ˺ SSC WG/CDM ƾ�!˸Ô˨̍

clarification21ȆŤ˜4ŕ˸˷˰˳˦̃˘˭̆͡üʵ˻W.S.T͙̻͌͜˸̊̍ȭƇƖʔɀ
̑ǂ˗˭̡̥͙͔͙͂ęƒ̑ǂ˗̍ˢ˵˴Ôĉ˨̍ˢ˵̑đÉ˦˳˗˭ͣ˭ˮˢ˺¬�

̇͡ȭƇ˺̼̖͂˸͞ŀƱ[̑\ʰ˦͟Ƶƾǎ˸ǫ̑Ǭˠ͡őÉǎ˸Ɩʔɀ̑ɅȘ˨

̍˷˶˺įȘ˜ćȷ˴͡rʨč˵H˸͡˛˷̌ɞĤ˺¶˝˷̸̡͍̮͔͙˵˷˰˳˦̃˘

˭̆͡˷̒˵˛SSC WG/CDMƾ�!˸͡ŧȧ̜́̑͜ǂ˗˳ƾəɀǲ˴Ɖ̆̍łƒ
̑ɐ̆˳̇̋˘̊˘˸˦˭ͣ 
mì̑ɫ˙̍řʠ̑Ĩĵ˦˭˵ˢ̏͡SSC WG˛̋İP˦˭Ǟɐ�ʻ˸˱˗˳˺ʲɍ
!ɜ˺ȷɘ˜˖̌͡1ŕ 11ņ 17ͯ30͞ņŜŎʠ͟˸ʲɍ!ɜ˜Ȱ̐̎˭ͣ˫˺ȆŤ͡ 

(a) łƒə˴˺̙̹͕̟͜˺ǕĭơÉ˵˗˘Ƀɻ˻͡ȭƇʔ̃˭Ơò˷˶˺ơÉ˛̋
Ʊ̙̹͕̟̑͜ɀǲ˨̍˵ȼʑ˴˝̍˵˗˘ˢ˵˺Ǟɐ˜˴˝˭ͣ̃˭͡AMS-I.D
̈ AMS-II.K˸˚ˠ̸̡͍̮͔͙̍ȷ�̑xȜ˴˝̍˵˗˘ˢ˵˵˷˰˭ͣ  

(b) ŧȧŻ˸˚ˠ̍ȭƇ˺ʔ˸Ô˦˳͡Êơ˨̍ˢ˵˸˻ʱò˜˖̍ˢ˵˷̋͡3Äč
̑3ʫ˴˝̍̊˘˷Êṵ̵͎̏͜˛̋ɔ̄|̍łƒ̑İŮ˨̍ˢ˵̇�ȡ˴˖̍˵˗

˘Ǟɐ˜˴˝˭ͣ˭ˮ˦͡ˢ˺¬�͡ǅɘ�˸Ŏʠ˜˛˛̍�ȡč˜ˉ˗ͣ 
˵˷˰˭ͣ 
ˋ ˢ˺ȆŤ̑ɭ̃˙˳͡W.S.T ˵˺ǖɗ˺�̥͙͕͂͡ęƒ˴̸̡͍̮͕͙̑Ȱ˘ˢ˵

                                                   
19 ȭƇƖʔɀ˻ 100�LǦò˵˛˷̌ˉ/˴͡ȶļ˺ŧȧŻ˸Ĵɵ˨̍ˢ˵˻ʴƽÊǎ˴˖̍ͣ 
20 łƒə˴ȷƉˤ̎˳˗̍˒̙̹͕̟͜ƚɤʔ˺ǕĭơÉ˓˻͡˖̍Ē�˴˻��ȡ͞˨˷̐˯
łƒə˺ȷƉ˻̷͙̫͙̩͟˴͡ȭƇ˺̙̹͕̟͜ƚɤʔ˸ʡ˦˳̇Ɩʔ̈Ơò˷˶˺̙̹͕̟

͜˵˻Ǌ˷̍ȶļ˺̼͓̮͌˛̋˒ɀǲ˓˴Ɖ̆̍ˢ˵˸˷̍ͣ 
21 Clarification ˸˚˗˳˻͡“Metering the energy use of the industrial or mining and mineral 
production facility, processes or the equipment affected by the project activity;”̑͡“Metering the 
energy use directly or indirectly by calculation in an accurate or conservative manner through other 
related physical quantities in the industrial process based on the relevant theory of the process.”˵ķ
ȿ˨̍ˢ˵̑͡ƾǄ˵H˸ȷƉ˦˭ͣ 
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˸˦͡ŧȧŻ˸ơÉ�˜�˗˳˷˗¬�͞´˖̍˗˻Kʌ˸͟͡ơÉ�̑ɅÉ˨̍ˢ˵

˸˦˭ͣ 
ˋ I(ǎ˸˻͡ŧȧŻ˸ơÉŻ�͞´�ˠ˺Ż�˖̍˗˻Kʌ˺Ż�˜Żȡ˦˳˷

˗͟˜˷˗¬�͡ŧȧŻˣ˵˸ơÉ�̑ɅȘ˦͡Êơ̑Ȱ˘ͣ´�ˠ˺ơÉ�˻͡ʲ_

ɀ͡ȭƇy˾ƈƖʔɀ˺ˢ˵˴˖̌͡ǥdø˺ơÉ�˸˻̵̣̩͡˜ˉ˗˛˱ǥdø

˺ȭƇƖʔɀ˻͡ŧȧŻ˸Żȡǎ˸�̐˷˗˵˗˘Ğȱǎ˷ʵ˴˺�ˀ̇ŋ̋˛˸

˷̌͡ȆŤ˵˦˳͡�É˺ơÉ�̑ɅȘ˨̍ˢ˵̑ƋÉ˦˭ͣ 
ˋ ˮˮ͡ŧȧŻ˸Kʌ˺̸̡͍̮͔͙Ż�˜ɅȘƞ̄˴˛˱ʼɖ˸Żȡ˦˳˗̍¬�͡

˫˺Ƀʛ̴̮̑͜ǂ˗̍ͣˋ  
ˋ ˢ˺łƒə˺ʉǂ�ȡč˺əɉ̑͡�Ƀ˺ȳ˸Ǡ˨͞CPA 1˺¬�ͣ͟ 
 

ȳ-11ˋ łƒəʉ�ȡǂčəɉ͞AMS-II.D˻�ȷʡʂʌQ͟ 
łƒə˺Ş� əɉ 

 
5. This category comprises any energy 

efficiency and fuel switching measures 
implemented at a single or several 
industrial or mining and mineral 
production facility/ies. This category 
covers project activities aimed 
primarily at energy efficiency;  

6. This category is applicable to project 
activities where it is possible to directly 
measure and record the energy use 
within the project boundary (e.g., 
electricity and/or fossil fuel 
consumption). 

7. This category is applicable to project 
activities where the impact of the 
measures implemented (improvements 
in energy efficiency) by the project 
activity can be clearly distinguished 
from changes in energy use due to other 
variables not influenced by the project 
activity (signal to noise ratio). 

8. The aggregate energy savings of a 
single project (inclusive of a single 
facility or several facilities) may not 
exceed the equivalent of 60 GWeh per 
year. A total saving of 60 GWeh per 
year is equivalent to a maximal saving 

 
ͪͣ�üɎ CPA ˻͡ȖȌ`ää¬͞GK
˺ä¬͟˺ŧȧʇǦ˸˚˗˳Ǘ̙

̹Ğȱ̑Įʃ˨̍ͣ 

 
 
 
 
ͫͣ�ŧȧʇǦ˸˚ˠ̍ʲ_ƚɤʔ˵ȭ

Ƈ˺ƚɤʔ˻͡ʉž˷͈͙˵˸Ʌ

Șˤ̎̍ơÉ�˷˶˸̊˰˳đÉ˵

Ƀʛ˴˝̍ͣ 

 
ͬͣ�üɎ CPA˻͡ŧȧŻ˺̄̑Ôɝ˵
˨̍ͣØEĞȱ˺ǵ�˻ŋǞ˸

˴͡þʹ˻jU�ȡ˴˖̍ͣ 
 
 
 
 
 
ͭͣ�̠ ̵̨͖̱řʠ�˸͡ìˣ˵˺Ǘ̙

̹͕̟͜Ȏʔ˻͡180 GWthh (Ç
�������Ø����Ö

180GWthh (Ç��Ì]�Ö_�
Í�¯Z���Ø�Á CPA ��
^���ª,?K1N²Í��
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of 180 GWthh per year in fuel input. uW�Ö15 GWthh/year��%Ø 

 
ˋ �Ƀ˛̋͡łƒə˺ʉǂŞ�˻Ƥ˭ˤ̎˳˚̌͡Ŝłƒə˻͡üɎ PoA ˺ CPA ˸
ʉǂ˴˝̍ͣ 
ˋ ˷˚͡ˢ̎̋˺ǂ�˻͡PoA-DD ˺Ƃʩ˴Ǡ˪̍̇˺˴˻˷˗̇˺˜µ˟͡CPA ˺
inclusion˺ʪ˺TŀŞ�˴˖̍ eligibility criteria͞�ȳ̑xƯ͟˵˦˳͡PoA-DD˸˻
Ƀɻˤ̎̍ͯ 

ȳ-ͦ2ˋ PoA˺ʉŭčȷ� 
No Requirements for Eligibility 

Criteria 

Eligibility Criteria Conformity  

Yes or No 

A The geographical boundary of 

the CPA including any 

time-induced boundary 

consistent with the geographical 

boundary set in the PoA. 

A.1 A CPA targets a textile and 

garment factory in Bangladesh 

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria  

A.2 The name and the address of 

the factory are defined  

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

B Conditions that avoid double 

counting of emission reductions 

like unique identifications of 

product and end-user locations 

(e.g. programme logo) 

B.1 A CPA is a new project which 

is not registered large scale CDM 

or SSC-CPA in the other PoA 

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

B.2 There is unique identification 

of the target factory 

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

C The specifications of 

technology/measure including 

the level and type of service, 

performance specifications 

including compliance with 

testing/certifications;  

C.1 Is it possible to submit 

specification of 

technology/measure when the 

DOE validates or verify? 

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

D Conditions to check the start date 

of the CPA through documentary 

evidence; 

D.1 The start date of a CPA is not, 

or will not be, prior to the 

commencement of validation of 

Each CPA will 

demonstrate the 

conformity of the 
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the PoA.  eligibility criteria 

E Conditions that ensure 

compliance with applicability 

and other requirements of single 

or multiple methodologies 

applied by CPAs; 

E.1 Does a CPA meet the 

applicability and other 

requirements of AMS- II.D as 

described in PoA-DD section B.3.  

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

F The conditions that ensure that 

CPAs meet the requirements 

pertaining to the demonstration 

of additionality 

F.1 The achieved energy saving of 

a CPA at a scale of no more than 

60 GWthh per year 

 

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

G The PoA-specific requirements 

stipulated by the CME including 

any conditions related to 

undertaking local stakeholder 

consultations and environmental 

impact analysis 

G.1 A CPA performs local 

stakeholder consultation before 

the inclusion of SSC-CPA. 

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

G.2 A CPA does not need to 

performs the environmental 

impacts analysis according to the 

regulation of Bangladesh  

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

H Conditions to provide an 

affirmation that funding from 

Annex I parties, if any, does not 

result in a diversion of official 

development assistance; 

H.1 A CPA does not use any fund 

from Annex I parties 

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

H.2 If a CPA uses a fund from 

Annex I parties then it does not 

result in a diversion of official 

development assistance 

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

I Where applicable, target group 

(e.g. domestic/commercial/ 

industrial, rural/urban, 

grid-connected/off-grid) and 

distribution mechanisms (e.g. 

direct installation) 

I.1 Not applicable  Not applicable  

J Where applicable, the conditions 

related to sampling requirements 

for a PoA in accordance with the 

approved guidelines/standard 

J.1 A CPA-DD applies 95/10 

(confidence /precision) for any 

necessary survey according  

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 
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from the Board pertaining to 

sampling and surveys; 

K Where applicable, the conditions 

that ensure that CPA in 

aggregate meets the small-scale 

or micro-scale threshold criteria 

and remains within those 

thresholds throughout the 

crediting period of the CPA 

The aggregate energy savings by a 

CPA does not exceed the 

equivalent of 180 GWthh per year  

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

L Any SSC-CPA included in the 

PoA is not a de- bundled 

component of another CDM 

programme activity (CPA) or 

CDM project activity 

L.1 Is a CPA confirmed to a single 

project, which is not a de-bundled 

component of another large-scale 

CPA or CDM project activity as 

per the latest guidance given in 

CDM EB?  

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

M Crediting period of any CPA 

does not exceed the end date of 

the PoA.  

M.1 Is the crediting period of a 

CPA is within the crediting period 

of the PoA? 

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

 
ˋ CPA1˜ PoA˺ eligibility criteriȃƤ˭˨ƷƐ˻͡��˵˷̍ͣ 
 

ȳ-ͦ3ˋ CPA˺ʉŭčŞ�̑Ƥ˭˨ƷƐ 
No Requirements for Eligibility 

Criteria 

Eligibility Criteria Conformity  

Yes or No 

A The geographical boundary of 

the CPA including any 

time-induced boundary 

consistent with the geographical 

boundary set in the PoA. 

A.1 A CPA targets a textile and 

garment factory in Bangladesh 

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria  

A.2 The name and the address of 

the factory are defined  

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

B Conditions that avoid double 

counting of emission reductions 

like unique identifications of 

B.1 A CPA is a new project which 

is not registered large scale CDM 

or SSC-CPA in the other PoA 

Each CPA will 

demonstrate the 

conformity of the 
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product and end-user locations 

(e.g. programme logo) 

eligibility criteria 

B.2 There is unique identification 

of the target factory 

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

C The specifications of 

technology/measure including 

the level and type of service, 

performance specifications 

including compliance with 

testing/certifications;  

C.1 Is it possible to submit 

specification of 

technology/measure when the DOE 

validates or verify? 

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

D Conditions to check the start 

date of the CPA through 

documentary evidence; 

D.1 The start date of a CPA is not, 

or will not be, prior to the 

commencement of validation of the 

PoA.  

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

E Conditions that ensure 

compliance with applicability 

and other requirements of 

single or multiple 

methodologies applied by 

CPAs; 

E.1 Does a CPA meet the 

applicability and other 

requirements of AMS- II.D as 

described in PoA-DD section B.3.  

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

F The conditions that ensure that 

CPAs meet the requirements 

pertaining to the demonstration 

of additionality 

F.1 The achieved energy saving of 

a CPA at a scale of no more than 60 

GWhth per year 

 

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

G The PoA-specific requirements 

stipulated by the CME 

including any conditions related 

to undertaking local stakeholder 

consultations and 

environmental impact analysis 

G.1 A CPA performs local 

stakeholder consultation before the 

inclusion of SSC-CPA. 

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

G.2 A CPA does not need to 

performs the environmental 

impacts analysis according to the 

regulation of Bangladesh  

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 
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H Conditions to provide an 

affirmation that funding from 

Annex I parties, if any, does not 

result in a diversion of official 

development assistance; 

H.1 A CPA does not use any fund 

from Annex I parties 

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

H.2 If a CPA uses a fund from 

Annex I parties then it does not 

result in a diversion of official 

development assistance 

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

I Where applicable, target group 

(e.g. 

domestic/commercial/industrial, 

rural/urban, 

grid-connected/off-grid) and 

distribution mechanisms (e.g. 

direct installation) 

I.1 Not applicable  Not applicable  

J Where applicable, the 

conditions related to sampling 

requirements for a PoA in 

accordance with the approved 

guidelines/standard from the 

Board pertaining to sampling 

and surveys; 

J.1 A CPA-DD applies 95/10 

(confidence /precision) for any 

necessary survey according  

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

K Where applicable, the 

conditions that ensure that CPA 

in aggregate meets the 

small-scale or micro-scale 

threshold criteria and remains 

within those thresholds 

throughout the crediting period 

of the CPA 

The aggregate energy savings by a 

CPA does not exceed the 

equivalent of 180 GWhth per year  

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

L Any SSC-CPA included in the 

PoA is not a de- bundled 

component of another CDM 

programme activity (CPA) or 

CDM project activity 

L.1 Is a CPA confirmed to a single 

project, which is not a de-bundled 

component of another large-scale 

CPA or CDM project activity as per 

the latest guidance given in CDM 

EB?  

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 
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M Crediting period of any CPA 

does not exceed the end date of 

the PoA.  

M.1 Is the crediting period of a 

CPA is within the crediting period 

of the PoA? 

Each CPA will 

demonstrate the 

conformity of the 

eligibility criteria 

 
 
3.1.5 ̷̧̛̩͓̖͙͔̈́͜ 

ˋ AMS-II.D (version 12)˺ȹÉ˨̍˵ˢ̏˴˻͡üɎ PoA˸˚ˠ̍ CPA˺̩͓̖̈́͜
͙˻͡�ä¬˻͡ŧȧäǦ˸˚˗˳Ąş¦˺ŧȧęƒ̑ǂ˗ȋˠ͡CDM ˵˷̋˷˗

¬�˸˻͡˫˺̧͔̳̀̓̕͜˜+˗ȋˠ̋̎̍ʤ̙̹͕̟̌͜͡ȉÔʔ˵˦˳ʇw˺

ë¥ƈƦ˴͡ƈ˵̙̹͕̟̑͜ƚɤ˦ȋˠ̍˵đÉ˨̍ˢ˵˸˷̍ͣ 

ˋ ̴̡̧̻͙͓͐˺ȖȌ`ää¬˴͡Ŕ̇Ķʎǎ˷ŧȧĞȱ˵ʊ˼̎˳˗̍̇˺22,23

˻͡zĉŧȧ͡QĻŧȧ͞polyester ˺¬�͟˴˖̌͡˦˭˜˰˳ˢ˺ƽƷ˺Ğȱ˜ʊĢ
˦ȋˠ̍ˢ˵˜̷̧̛̩͓̖͙͔̈́͜͡˵đÉ˴˝̍ͣ 

ˋ Ŝ PoA ˺¤ƾǎ̻̗͙̯͔͜˻̴̡̧̻͙͓͐͡F¡˴˖̴̡̧̻͙͓̌͐͡˸˖̍
ŧȧʇǦ̑�̅ȖȌ`ää¬˺Fʌ˸Ħ¶˨̍ˢ˵̑đÉ˦˳˗̍ͣ�ł͡6ˑ˺

CPA˸ʡ˦˳˻͡�ä¬˸˚ˠ̍ŧȧʇǦ˴˺ŧȧŻ̃˭ʡʂ˺ƕd˺þʹǵ�̃
˴̑�̙͔̅̔˵đÉˤ̎̍ͣ 

ˋ ˦˭˜˰˳CPA1˺̻̗͙̯͔͜˻͡ŧȧŻ͇̖͓͜͡͡ä¬˺ƈOƾ̧̩̳͋͡Īƈ
Oƾ̧̩̳͋̃˭ DEPZ ˺ƈ-ȇy˾ʲ_-ȩ̩̳̑͋̑�̙͔̅̔˵đÉ˨̍͞�
Ƀ˺�˴˺ƫȏ˸�̃̎˭ǵ�ͣ͟ 

                                                   
22 Guide for Assessment of Effluent Treatment Plants, Department of Environment Ministry of 

Environment and Forest, Bangladesh, 2008.  
23 40˺ä¬˸ɖŪ̑Ȱ˰˭ȆŤͨͭ͡ä¬˜zĉŧȧęƒ̑+˰˳˗˭ͣ 
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�-13ˋ CPA1˺̻̗͙̯͔͜ɅÉ 

 
üɎPoA˸˚˗˳͡Ôɝ/Ȝĕ˨̀˝ƠËcŤ̝̩˺Ǩ˂˸ʡ˦˳˻͡��˺ȳ˸
Ǡ˦˭̊˘˸�ʐhƪǿ˺̄̑Ȝĕ˦͡�˺ƠËcŤ̝̩˻Ôɝ´˵˨̍ͣ 
 

 ȳ-14ˋ ÔɝƠËcŤ̝̩˺�É  
 ĪPƥ ĪP̝̩ Ȝĕ˨̍ͱ ɓŋ˵žüč 

̈́
͜
̩
͓
̖
͙
̧
̷
͔
̛

 

ŧȧŻ˸˚ˠ̍ʲ_

ƚɤʔ 

CO2 ˨̍ ʒȷ˷ĪPƥ 

CH4 ˦˷˗ ʒȷ˴˻˷˗ĪPƥ͡3Äǎ˸Ȝ

ĕ˦˷˗ 

N2O ˦˷˗ ʒȷ˴˻˷˗ĪPƥ͡3Äǎ˸Ȝ

ĕ˦˷˗ 

ŧȧŻ˸˚ˠ̍ȭƇ

ƚɤʔ 

CO2 ˨̍ ʒȷ˷ĪPƥ 

CH4 ˦˷˗ ʒȷ˴˻˷˗ĪPƥ͡3Äǎ˸Ȝ

ĕ˦˷˗ 

N2O ˦˷˗ ʒȷ˴˻˷˗ĪPƥ͡3Äǎ˸Ȝ

ĕ˦˷˗ 

ŧȧǂƈ͈͙͂˴ù CO2 ˨̍ ʒȷ˷ĪPƥ 

!
Na$onal!natural!

gas!grid!!
�

Factory!water!
so4ener!system!!�

Boilers�

!
Dyeing!machines!

�

United!Power!
Genera$on!and!
Distribu$on!
Company!�

Factory!effluent!
treatment!
system�

DEPZ!water!
supply!system!!�

DEPZ!!
central!effluent!
treatment!system�

Elec
tric

!me
ters

!�

Steam!flow!!meters!�

Emission!factor!for!!
electricity!genera$on!�

Emission!factor!for!!
steam!genera$on!�

Electricity!consump$on!!
for!ground!water!extrac$on!�
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˝�˜̍˭̆˺ʲ_

ƚɤʔ 

CH4 ˦˷˗ ʒȷ˴˻˷˗ĪPƥ͡3Äǎ˸Ȝ

ĕ˦˷˗ 

N2O ˦˷˗ ʒȷ˴˻˷˗ĪPƥ͡3Äǎ˸Ȝ

ĕ˦˷˗ 

͂
͗
̨
̘
̠
̵
̧
̷
͔
̛

 

ŧȧŻ˸˚ˠ̍ʲ_

ƚɤʔ 

CO2 ˨̍ ʒȷ˷ĪPƥ 

CH4 ˦˷˗ ʒȷ˴˻˷˗ĪPƥ͡ǶŌh˺˭̆

Ȝĕ˦˷˗ 

N2O ˦˷˗ ʒȷ˴˻˷˗ĪPƥ͡ǶŌh˺˭̆

Ȝĕ˦˷˗ 

ŧȧŻ˸˚ˠ̍ȭƇ

ƚɤʔ 

CO2 ˨̍ ʒȷ˷ĪPƥ 

CH4 ˦˷˗ ʒȷ˴˻˷˗ĪPƥ͡ǶŌh˺˭̆

Ȝĕ˦˷˗ 

N2O ˦˷˗ ʒȷ˴˻˷˗ĪPƥ͡ǶŌh˺˭̆

Ȝĕ˦˷˗ 

ŧȧǂƈ͈͙͂˴ù

˝�˜̍˭̆˺ʲ_

ƚɤʔ_ 

CO2 ˨̍ ʒȷ˷ĪPƥ 

CH4 ˦˷˗ ʒȷ˴˻˷˗ĪPƥ͡ǶŌh˺˭̆

Ȝĕ˦˷˗ 

N2O ˦˷˗ ʒȷ˴˻˷˗ĪPƥ͡ǶŌh˺˭̆

Ȝĕ˦˷˗ 

 
3.1.6 ̩͓̖͙̈́͜ĪPʔ 

  � CPA˸̩͓̖͙̊̍̈́͜ĪPʔ˻͡��˸Ǡ˨ļø˸̊˰˳ɀǲ˴˝̍ͣ 
 
!"! = (!"!"#$%&,!!" + !"!"#$%,!

!" )×!"!"!!",!"!# !+ !!"!!"×!!!"!"!!",!"#$%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(1) 
 
ˢˢ˴͡ 
BEy Baseline emissions in a year y (CO2 ton/year) 

!"!"#$%&,!!"  
Baseline electricity consumption by dyeing machines to which the water and energy 

saving technologies will be introduced by the CPA in year y (kWh/year) 

!"!"#$%,!
!"  

Baseline electricity consumption by pumping of fresh water that used in dyeing 

machines in year y (kWh/year) 

!"!!" 
Baseline steam consumption by dyeing machines to which the water and energy 

saving technologies will be introduced by the CPA in year y (ton-steam/year) 

!"!"!!",!"!# CO2 emission factor of electricity generation for the factory (ton CO2/MWh) 

!"!"!!",!"#$% CO2 emission factor for the steam generation for the factory (ton CO2/ton) 
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!"!"#$%&,!!" = ! !"!,!,!,!!",!"#$!,!"#$%&

!!!!
×!"!,!,!,!,!!" � � � � � !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!� � !!(2) 

ˢˢ˴͡ 
!"!"#$%&,!!"  Baseline electricity consumption by dyeing processes in year y (kWh/year) 

!"!,!,!,!!",!"#$!,!"#$%& 

Historical average electricity consumption of a dyeing machine i for a batch 

in the baseline dyeing process for brightness of colour j material k at a 

load-type of l (kWh/batch) 

!"!,!,!,!,!!"  
Number of batches on a dyeing machine i in the project dyeing for brightness 

of color j material k at a load-type of l in a year y 

i 
Types of dyeing machines in the factory (different maker and different 

capacity) 

j 
Brightness of color of textile being dyed in the factory (j: light, medium, 

dark) 

k Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)  

l Type of load for dyeing machine in the factory  

 

!"!"#$%,!
!" = ! !"!,!,!,!!",!"#$!

!!!!
×!"!,!,!,!,!!" !×!!!"!"#$%,!"#$%!",!"#!$%&!� � � � � !!!!� � � � !!!(3) 

ˢˢ˴͡ 

!"!"#$%,!
!"  

Baseline electricity consumption by pumping of water that used in dyeing 

machines in year y (kWh/year) 

!"!,!,!,!!",!"#$! 
Historical average water consumption in machine i for a batch in the baseline 

dyeing process for colour j material k at a load of l (Litre/batch) 

!!,!,!,!,!!"  
Number of batches on a machine i in the project dyeing for color j material k at a 

load of l in a year y 

!"!"#$%,!"#$%!",!"#!$%& Historical average electricity consumption for pumping groundwater (kWh/liter) 

i Type of dyeing machines in the factory  

j Color of textile being dyed in the factory (j: light, medium, dark) 

k Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)  

l Different load for dyeing a machine in the factory 

 

!"!!" = ! !"!,!,!,!!",!"#$!

!!!!
×!"!,!,!,!,!!" !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(4) 
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ˢˢ˴͡ 
!"!!" Baseline steam consumption by dyeing processes in year y (ton/year) 

!"!,!,!,!!",!"#$! 
Historical average steam consumption of a dyeing machine i for a batch in the 

baseline dyeing process for colour j material k at a load-type of l (ton-steam/batch) 

!"!,!,!,!,!!"  
Number of batches on a machine i in the project dyeing for color j material k at a 

load-type of l in a year y 

i Type of dyeing machines in the factory  

j Brightness of color of textile being dyed in the factory (j: light, medium, dark) 

k Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)  

l Type of load for dyeing machine in the factory  

 

!!!"!"!!",!"!# = !!!"!"#
!",!"#$×!"!"#!"#$×!"#!"#!"#$×!"!"!!"#$,!"#

!"!"#!",!"#$
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(5) 

 

ˢˢ˴͡ 

!"!"!!",!"!# CO2 emission factor of electricity generation for the factory (ton CO2/MWh) 

!"!"#!",!"#$ Historical average of electricity generated from generators (kWh/year). Data for the 

past three years is preferable; at least one-year vintage data is necessary. 

!"!"#!".!"#$ Historical fuel consumption average of generators (m3/year). Data for the past three 

years is preferable; at least one-year vintage data is necessary. 

!"#!"#!"#$ Net caloric value of the fuel used for generators (TJ/Gg) 

!"!"#!"#$ Density of the fuel for generators (kg/m3) 

!"!"!!"#$,!"# CO2 emission factor of the fuel for generators (kg-ton CO2/TJ)  

 

!"!"!!",!"#$% != !!!"!"#$%&
!",!"#$×!"!"#$%&!"#$ ×!"#!"#$%&!"#$ ×!"!"!!"#$,!"#$%&

!"!"#$%&
!",!"#$ !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(6) 

ˢˢ˴͡ 

!"!"!!",!"#$% CO2 emission factor for the steam generation (ton CO2/ton steam) 

!"!"#$%!",!"#$ Historical amount of steam produced from boilers (ton-steam/year). Data for the 

past three years is preferable; at least one-year vintage data is necessary. 

!"!"#$%!",!"#$ Historical fuel consumption of boilers (m3/year). Data for the past three years is 

preferable; at least one-year vintage data is necessary. 

!"#!"#$!!"#$  Net caloric value of the fuel used for boilers (TJ/Gg) 

!"!"#$%!"#$  Density of the fuel for boilers (kg/m3) 

!"!"!!"#$,!"#$%& CO2 emission factor of the fuel for boilers (kg-ton CO2/TJ)  
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3.2 ̵̨̘̠͂͗ĪPʔ 

3.2.1 ̵̨̘̠͂͗ĪPʔ 

̵̨̘̠͂͗ƕd˛̋˺ĪPʔ˻͡�Ƀ˺ø˴ɀǲ̑Ȱ˘ͣ 
 
!"! = (!"!"#$%&,!!" + !"!"#$%,!

!" )×!"!"!!",!"!# !+ !!"!!"×!!!"!"!!",!"#$%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(7) 
 
ˢˢ˴͡ 

PEy Project emission in a year y (CO2 ton/year) 

!"!"#$%&,!!"  
Project electricity consumption by dyeing machines to which water and energy 

saving technologies introduced by the CPA in year y (kWh/year) 

!"!"#$%,!
!"  

Project electricity consumption by pumping of water that used in dyeing machines in 

the factory in year y (kWh/year) 

!"!!" 
Project steam consumption by dyeing machines to which water and energy saving 

technologies introduced by the CPA in year y (ton-steam /year) 

!"!"!!",!"!# CO2 emission factor of electricity generation for the factory (ton CO2/MWh) 

!"!"!!"#$% CO2 emission factor for the steam generation for the factory (ton CO2/ton) 

 

!"!"#$%&,!!" = ! !"!,!,!,!!",!"#$!,!"#$%&

!!!!
×!"!,!,!,!,!!" !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(8) 

ˢˢ˴͡ 

!"!"#$%&,!!"  
Project electricity consumption by dyeing processes in year y  

(kWh/year) 

!"!,!,!,!!",!"#$!,!"#$%& 
Electricity consumption of a machine i for a batch in the project dyeing process 

for brightness of colour j material k at a load-type of l (kWh/batch) 

!"!,!,!,!,!!"  
Number of batches on a machine i in the project dyeing for brightness of color j 

material k at a load-type of l in a year y 

i Type of dyeing machines in the factory  

j Brightness of color of textile being dyed in the factory (j: light, medium, dark) 

k Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)  

l Type of load for dyeing machine in the factory  

 

!"!"#$%,!
!" = ! !"!,!,!,!!",!"#$!

!!!!
×!"!,!,!,!,!!" !×!!!"!"#$!,!"#$%!",!"#!$%&!!!!!!!!!� � � � � � � � � !(9) 
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ˢˢ˴͡ 

!"!"#$%,!
!"  

Project electricity consumption by pumping of water that used in dyeing 

machines in year y (kWh/year) 

!"!,!,!,!!",!"#$! 
Water consumption in machine i for a batch in the baseline dyeing process for 

colour j material k at a load of l (Litre/batch) 

!"!,!,!,!,!!"  
Number of batches on a machine i in the project dyeing for color j material k at a 

load of l in a year y 

!"!"#$!,!"#$%!",!"#!$%& 
Average electricity consumption for pumping underground water in the project in 

year y (kWh/liter) 

i Type of dyeing machines in the factory  

j Color of textile being dyed in the factory (j: light, medium, dark) 

k Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)  

l Different load for dyeing a machine in the factory 

 

!"!!" = ! !"!,!,!,!!",!"#$!

!!!!
×!"!,!,!,!,!!" !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(10) 

ˢˢ˴͡ 
!"!!" Project steam consumption by dyeing processes in year y (ton-steam /year) 

!"!,!,!,!!",!"#$! 
Steam consumption of a machine i for a batch in the baseline dyeing process for 

brightness of colour j, material k at a load-type of l (ton-steam /batch) 

!"!,!,!,!,!!"  
Number of batches on a machine i in the project dyeing for brightness of color j 

material k at a load-type of l in a year y 

i Type of dyeing machines in the factory  

j Brightness of color of textile being dyed in the factory (j: light, medium, dark) 

k Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)  

l Type of load for dyeing a machine in the factory  

 

!"!"!!",!"!# = !!
!"!"#!",!"#$×!"!"#!"#$×!"#!"#!"#$×!"!"!!"#$,!"#

!"!"#!",!"#$
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(11) 

ˢˢ˴͡ 
!"!"!!",!"!# CO2 emission factor of electricity generation for the factory (ton CO2/MWh) 

!"!"#!",!"#$ Amount of electricity generated from generators (kWh/year) in year y. 

!"!"#!".!"#$ Amount fuel consumption of generators (m3/year) in a year y. 

!"#!"#!"#$ Net caloric value of the fuel used for generators (TJ/Gg) 

!"!"#!"#$ Density of the fuel for generators (kg/m3) 
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!"!"!!"#$,!"# CO2 emission factor of the fuel for generators (kg-ton CO2/TJ)  

 

!"!"!!",!"#$% != !!
!"!"#$%&!",!"#$×!"!"#$%&!"#$ ×!"#!"#$%&!"#$ ×!"!"!!"#$,!"#$%&

!"!"#$%&
!",!"#$ !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 12  

ˢˢ˴͡ 

!"!"!!",!"#$% CO2 emission factor for the steam generation for the factory (ton CO2/ton steam) 

!"!"#$%!",!"#$ Amount of steam produced from boilers (ton-steam/year) in a year y. 

!"!"#$%!",!"#$ Amount of fuel consumption of boilers (m3/year) in a year y. 

!"#!"#$%!"#$  Net caloric value of the fuel used for boilers (TJ/Gg) 

!"!"#$%!"#$  Density of the fuel for boilers (kg/m3) 

!"!!!!"#$,!"#$%& CO2 emission factor of the fuel for boilers (kg-ton CO2/TJ)  

 
3.2.2 ̢̨͔͜͜ 

ˋ üɎ PoA˴˺ CPA˸˚ˠ̢̨͔̍͜͜˻̬͗͡˵đÉ˴˝̍ͣ 
˦˭˜˰˳͡ 
 
! = !0!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(13) 
 
 
3.3ˋ ̸̡͍̮͔͙ɀǆ 

üɎ PoA ˺ɖĽǳƾȄȗ˴˖̍ W.S.T ̑�Ć˸͡F(˺̸̡͍̮͔͙˜ÊŃˤ̎
̍ͣ 
̸̡͍̮͔͙˸˚ˠ̍�ÊŃŻʡ˺ÿ^˵̸̡͍̮͔͙ʻǔ˻��˺ɿ̌˴˖̍ͣ 
̸̡͍̮͔͙ʻǔ̸̡͍̮͔͙͞ʾòͯ͟ 

͛�̵̨̘̠͂͗˸˚ˠ̍ìˣ˵˺̻̱̰˺ļ͞ŕˣ˵˸ʭɀ͟ 
͛�ŧȧŻ˸˚ˠ̻̱̰̍˖˭̌˺ƈƚɤʔ̻̱̰͞ˣ˵͟ 
͛�ŧȧŻ˸˚ˠ̍ʲ_ƚɤʔ̻̱̰͞ˣ˵͟ 
͛�ŧȧŻ˸˚ˠ̍ȭƇƚɤʔ̻̱̰͞ˣ˵͟ 
͛�ä¬˸ȇʲ˨̍ǌʲĘ˸˚ˠ̍ìʠǌʲʔ˚̊˾ƲĿƚɤʔ͞ì�ò͟ 

 
ˋ ˢˢ˴˒̻̱̰ˣ˵˓˵˗˘˺˻͡Zɻ˺̊˘˸͡ŧȧŻˣ˵˸͡9 Ǩ˂˺ŧȧǂɾˣ˵
˸Ż˰˳͡˒̩͓̖͙̈́͜˻ʇwÊȕ˵˦˳̞͎͙͙͜ͅơÉ̑Ȱ˰˭9̴̵͕̑̀̚

9˵˦˓͡˒̵̨̘̠͂͗˻Êơ˨̍˓˵˗˘ˢ˵̻̱̰̑͡ˣ˵˸Ȱ˘ˢ˵̑Ē�˦˳˗̍ͣ

̵̨̘̠͂͗˺Êơ˻͡Zɻ˺̊˘W.S.T˺̩̮̱̀˜̡̥͙͔͙͂˵˦˳ơÉ˨̍ˢ˵̑
˨̍ͣI(ǎ˸͡ŧȧŻ˸ơÉŻ�͞´�ˠ˺Ż�˖̍˗˻Kʌ˺Ż�˜Żȡ˦˳
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˷˗͟˜˷˗¬�͡ŧȧŻˣ˵˸ơÉ�̑ɅȘ˦͡Êơ̑Ȱ˘ͣ´�ˠ˺ơÉ�˻͡ʲ

_ɀ͡ȭƇy˾ƈƖʔɀ˺ˢ˵˴˖̍ͣŧȧŻ˸˨˴˸Kʌ̸̡͍̮͔͙Ż�˜˖˰

˳˛˱ʼɖ˸Żȡ˦˳˗̍¬�͡˫˺Ƀʛ̴̮̑͜ǂ˗̍ͣˋ  
ˋ ̸̡͍̮͔͙˻ 90/10˺4ʿò̑3ɉ˨̍ͣä¬˿˺Ɠľ˸̊˰˳�Z˸�ŝĿ͛ȧ
˺Ȅ̄�̐˪ˣ˵˸ŧȧ̧͖̿˜ǂĒˤ̎̍ͣ˫˺̧͖̿˺̻̱̰˺�˛̥͙͕̋͂͡

˺̻̱̰˺̄̑ơÉ˨̍ͣ 
 

ȳ-15 �Żʡ˺̸̡͍̮͔͙˸˚ˠ̍ÿ^ 
ʻǔ W.S.T͞CME͟ 

PEAR˜̵̥͈͜˨̍ 
�ä¬ 

̵̨̘̠͂͗͞ÊŃȝ͟ 
Ɠʑ 

̸̡͍̮͔͙ǳƾ ̸̡͍̮͔͙ɀǆ͛ęƒ˺
ʟǌ 
̸̡͍̮͔͙˺ǳƾ 

̸̡͍̮͔͙̑ÊŃ͛ǳ

ƾ 
 

̴̮͜{ʭ ̴̮͜{ʭ̧̩̳͋˺ʟ

ǌ 
̴̮͜˺̰̘̱̠ 

̴̮͜˺{ʭ 
̴̮͜˚˺̰̘̱̠ 

 

̴̮͜3Â˵ǳ

ƾ 
̴̮̩̈́͜͜˺*Ė 
̴̮͜˺̰̘̱̠ 
ĪPYƟʔ˺ɀǲ 
̴̮͜˺3Â͛ǳƾ 

ʲÀ̴̮̩̈́͜͜˺*

Ė 
̴̮͜˺3Â͛ǳƾ 

 

«� ̴̮͜˺̰̘̱̠˵QŢ 
ŕ«y˾ì«˺*Ė 

CME˿˺̴̮͜İ-  

CDMȡ_�� ȡ_��̡͓͂͗͋ǱÉ

˵ÊŃ˺ǒȺ 
ä¬Kʌȡ_��˺

ÊŃ 
 

QA/QC QA/QÇ̩̳͋˺Ǟǭ͡ 
ʼɖ˷Ųɉ̑3ʫ 

Ųɉ˸˚˗˳ CMȆ
Ķĳ˨̍ 

 

 
ʉǂĞȱy˾�ųÊŃ͛ʆ�˺(W̑ɭ̃˙˳̸̡͍̮͔͙͡ɀǆ̃˭̸͉͕͐̔

˜É̆̋̎̍ͣ 
 
3.4 ƠËcŤ̝̩YƟʔ 

Ŝ PoA ˺ŔS˺ CPA ˸̊˰˳YƟ˴˝̍ƠËcŤ̝̩˺ʔ˺�ZĮÉȆŤ̑�
Ƀ˺ȳ˸̃˵̆̍ͣ 
Zɻ˺ɀǲø̑ǂ˗˳͡�Ƀ˺đÉ˺�͡ĪPʔYƟʔ˺ɋǲ̑Ȱ˘ͣ 

• ë¥̻̱̰ļ˻͡4,000 
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• Fʌ̵̣̱͙˵đÉ  
• �ŧȧŻ˻ 95% ˺ load capacity˴@˟ 
• ̻̱̰˺˘˯ 80%˺ƨȧ, 10%˺̴͊̔͋̕ȧ͡10%˺ŋ̍˗ȧ 

 
̩͓̖͙̈́͜ĪPʔͯ 
 
!"! = (!"!"#$%&,!!" + !"!"#$%,!

!" )×!"!"!!",!"!# !+ !!"!!"×!!!"!"!!",!"#$%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(1) 
 
= (713,920+58,576)* 0.483/1000+ 19,374*0.139 = 3,066 ton CO2/year  
 
 

!"!"#$%&,!!" = ! !"!,!,!,!!",!"#$!,!"#$%&

!!!!
×!"!,!,!,!,!!" � � � � � !!!!!!!!!!!!!!!!!!� !!(2) 

 
W.S.T ˺ɖŪ˸̊̌͡GK ˺ 5 �˺ŧȧŻ˺̻̱̰˖˭̌˺ʲ_ƚɤʔ˻͡�Ƀ˺
ɿ̌˴˖̍ͣ 
 
Machine: ATHENA (with 1000 kg capacity) 
Unit: kWh/batch  
Load capacity: 95% 

!"!,!,!,!!",!"#$!,!"#$%& 
Light Medium Dark 

Cellulose  247 252 265 
CVC 336 350 365 
Polyester  191 194 196 

 
Machine: HT-4 (with 720 kg capacity) 
Unit: kWh/batch  
Load capacity: 95% 

!"!,!,!,!!",!"#$!,!"#$%& 
Light Medium Dark 

Cellulose  182 186 195 
CVC 248 258 269 
Polyester  141 143 145 

 
Machine: AT-4 (with 720 kg capacity) 



 44 

Unit: kWh/batch  
Load capacity: 95%   Ô��¶��Ö��4;>M���S'&%Õ 

!"!,!,!,!!",!"#$!,!"#$%& 
Light Medium Dark 

Cellulose  182 186 195 
CVC    
Polyester     

 
Machine: HT-3 (with 540 kg capacity) 
Unit: kWh/batch  
Load capacity: 95% 

!"!,!,!,!!",!"#$!,!"#$%& 
Light Medium Dark 

Cellulose  143 146 154 
CVC 195 203 212 
Polyester  111 113 114 

 
Machine: HT-1 (with 180 kg capacity) 
Unit: kWh/batch  
Load capacity: 95% 

!"!,!,!,!!",!"#$!,!"#$%& 
Light Medium Dark 

Cellulose  87 89 94 
CVC 119 124 129 
Polyester  68 69 69 

 

˦˭˜˰˳͡ 
!"!"#$%&,!!" = [(265*640+252*80+247*80)+(195*640+186*80+182*80)+   
           (195*640+186*80+182*80)+ (154*640+146*80+143*80)+  
            (94*640+89*80+87*80)] 
         = 713,920 kWh/year  
 

!"!"#$%,!
!" = ! !"!,!,!,!!",!"#$!

!!!!
×!"!,!,!,!,!!" !×!!!"!"#$%,!"#$%!",!"#!$%&!!!!!!!!!!!!!!!!!!!!!!!!!!!!(3) 
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ˋ W.S.T ˺ɖŪ˸̊̌͡GK ˺�ŧȧŻ˺̻̱̰˖˭̌˺ƈƚɤʔ˻͡�Ƀ˺ɿ̌˴˖
̍ͣ̃˭͡DEPZ ˺ƈ-ȇ¬˴+ǂˤ̎˳˗͈͙̍͂˺čɨ̃˭¤�ƈ%ǯ24˺̴͜

̮˛̋�ƈ̑ù˝P˨˭̆˺ʲ_ƚɤʔ˻͡0.2 kWh/m3˵ǲÉ˦˭ͣ 
 
Machine: ATHENA (with 1000 kg capacity) 
Unit: Liter/batch  
Load capacity: 95% 

!"!,!,!,!!",!"#$! 
Light Medium Dark 

Cellulose  86,800 96,500 107,300 
CVC 107,300 110,900 121,700 
Polyester  64,100 67,700 71,300 

 
Machine: HT-4 (with 720 kg capacity) 
Unit: Liter/batch  
Load capacity: 95% 

!"!,!,!,!!",!"#$! 
Light Medium Dark 

Cellulose  73,972 79,972 88,792 
CVC 88,972 91,972 100,972 
Polyester  52,972 55,972 58,972 

 
Machine: AT-4 (with 720 kg capacity) 
Unit: Liter/batch  
Load capacity: 95% 

!"!,!,!,!!",!"#$! 
Light Medium Dark 

Cellulose  73,972 79,972 88,792 
CVC    
Polyester     

 
 

                                                   
24 DEPZ˸ƈ-ȇ¬˴ǂ˗̋̎˳˗͈͙̍͂˻͡ƈ�ƜĖƖ¦͈͙͂˴͡P_˻͡90~180 m3/hr, 
͍̮͜͜Éŭ˻͡85HP˴˖̍ͣDEPZ˴˻͡ƈʽ˻͡80~100 m˴˖͈͙̍ͣ͂˺ʲ_˻͡63 kW˴
˖̍˜͡�Ƀ˺ƷƐ˴͡100%˺cƼ͞3Äǎ˷Ȝ˙͟˴@˗˭˵˦˭̋͡ʲ_Ͱflow rate (m3/s)*Ñ
ò͞1000 kg/m3͟*ʒ_1ļ͞9.81m/s2͟*͡ƈʽ͞m͈͙ͤ͂͟˺cƼ͟͞͝Ͱ39 kW. 
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Machine: HT-3 (with 540 kg capacity) 
Unit: Liter/batch  
Load capacity: 95% 

!"!,!,!,!!",!"#$! 
Light Medium Dark 

Cellulose  56,104 60,604 67,354 
CVC 67,354 69,604 76,354 
Polyester  43,354 42,604 44,854 

 
Machine: HT-1 (with 180 kg capacity) 
Unit: Liter/batch  
Load capacity: 95% 

!"!,!,!,!!",!"#$! 
Light Medium Dark 

Cellulose  20,368 21,868 24,118 
CVC 24,118 24,868 27,118 
Polyester  15,118 15,858 16,618 

 
˦˭˜˰˳͡ 
!"!"#$%,!

!" = [(107.3*640+96.5*80+86.8*80)+(88.792*640+79.972*80+73.972*80)+   
         (88.792*640+79.972*80+73.972*80)+  
         (67.354*640+60.604*80+56.104*80)+  
         (24.118*640+21.868*80+20.368*80)]*0.2  
        = 58,576 kWh/year 
 

!"!!" = ! !"!,!,!,!!",!"#$!
!!!! ×!"!,!,!,!,!!" !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(4)  

 

� W.S.T˺ɖŪ˸̊̌͡GK˺�ŧȧŻ˺̻̱̰˖˭̌˺ȭƇƚɤʔ˻͡�Ƀ˺ɿ̌˴
˖̍ͣ 
 
Machine: ATHENA (with 1000 kg capacity) 
Unit: ton-steam/batch  
Load capacity: 95% 
!"!"#$%!"#$  Light Medium Dark 

Cellulose  5,698 6,139 6,719 
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CVC 7,588 78,09 8,389 
Polyester  5,238 5,458 5,679 

 
Machine: HT-4 (with 720 kg capacity) 
Unit: ton-steam/batch  
Load capacity: 95% 
!"!"#$%!"#$  Light Medium Dark 
Cellulose  4,622 4,990 5,474 
CVC 6,082 6,265 6,750 
Polyester  2,280 1,989 2,964 

 
Machine: AT-4 (with 720 kg capacity) 
Unit: ton-steam/batch  
Load capacity: 95% 
!"!"#$%!"#$  Light Medium Dark 

Cellulose  4,487 4,854 5,329 
CVC    
Polyester     

 
Machine: HT-3 (with 540 kg capacity) 
Unit: ton-steam/batch  
Load capacity: 95% 
!"!"#$%!"#$  Light Medium Dark 

Cellulose  3,414 3,689 4,049 
CVC 4,473 4,611 4,970 
Polyester  3,254 3,208 3,346 

 
Machine: HT-1 (with 180 kg capacity) 
Unit: ton-steam/batch  
Load capacity: 95% 
!"!"#$%!"#$  Light Medium Dark 

Cellulose  1,167 1,259 1,382 
CVC 1,504 1,586 1,708 
Polyester  1,057 1,103 1,149 
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˦˭˜˰˳͡ 
!"!!"= [(6,719*640+6,139*80+5,698*80+(5,474*640+4,990*80+4,622*80)+   
         (5,329*640+4,854*80+4,487*80)+  
         (4,049*640+3,689*80+3,414*80)+ (1,382*640+1,259*80+1,167*80)]/1,000 
    =19,374 ton-steam/year 
 

!!!"!"!!",!"!# = !!!"!"#
!",!"#$×!"!"#!"#$×!"#!"#!"#$×!"!"!!"#$,!"#

!"!"#!",!"#$
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(5) 

 
GK˺ä¬˸ʲ_̑İ-˦˳˗̍ United Power generation and Distribution˺ǌʲc
Ƽ˻͡0.24 m3/kWh˴˖̌͡ˢ̩̎̑̈́͜˸ɋǲȆŤ˻͡�Ƀ˺̊˘˸˷̍ͣ 
 
!"!"!!",!"!#= 0.448 ton CO2/MWh 
 

!"!"!!",!"#$% != !!!"!"#$%&
!",!"#$×!"!"#$%&!"#$ ×!"#!"#$%&!"#$ ×!"!"!!"#$,!"#$%&

!"!"#$%&!",!"#$ !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(6) 

 
~r�·��T�� �¥�#&��%D*JN�Ö2k�!Cochran� borderer 
(10.34 Bar G)/8D*JN��$ÖGN.N	#�.9L325��u�d¢	#


�U�(¾¯�%
��Vt©��%Ø��
��Ö 
 
!"!"!!",!"#$%= 0.139 ton CO2/ton-steam 
 
 
̵̨̘̠͂͗ĪPʔͯ 
 
� W.S.T�Ã��"%�Ö�Á PoA�zZ�&%�º�"��ÖGK�~r��
��Ö�¶Ê­¥Òb�ÆÍ( 75%Ö·��ÆÍ( 50%_���%�½'&�
�%Ø�
�Ö
�Ru(CN8��\_�Í�À¯(¹�Ø 
 

!"! = (!"!"#$%&,!!" + !"!"#$%,!
!" )×!"!"!!",!"!# !+ !!"!!"×!!!"!"!!",!"#$%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!(7) 

PEy  = (713,920+58,576)* 0.483/1000*0.25+ 19,374*0.139*0.5 = 1,439 ton CO2/year  
                                                   
25 www.cochran.co.uk 
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�\_�Íà 
 
!"! = !"! − !"! − !!ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ ˋ (8) 
    = 30,66 – 1,439 – 0 = 1,627 ton CO2/year. 
 

ȳ-16 ƠËcŤ̝̩YƟʔ�ZĮÉȆŤ 

ì 
(ʟ½ņ) 

̵̨̘̠͂͗ 
ĪPʔ 

(tonnes of CO2 e) 

̩͓̖͙̈́͜ 
ĪPʔ 

(tonnes of CO2 e) 

̢̨͔͜͜ 
(tonnes of 

CO2 e) 

ĪPYƟʔ

(tonnes of CO2 
e) 

1/6/2013 1,439 30,66 0 1,627 
1/6/2014 1,439 30,66 0 1,627 
1/6/2015 1,439 30,66 0 1,627 
1/6/2016 1,439 30,66 0 1,627 
1/6/2017 1,439 30,66 0 1,627 
1/6/2018 1,439 30,66 0 1,627 
1/6/2019 1,439 30,66 0 1,627 
1/6/2020 1,439 30,66 0 1,627 
1/6/2021 1,439 30,66 0 1,627 
1/6/2022 1,439 30,66 0 1,627 

Total 14,390 30,660 0 16,270 

 
3.5 ̵̨̘̠͂͗řʠ̵̨̠͖̱͛ƻąřʠ 

� � CPA ˺̵̨̘̠͂͗řʠ˻͡20 ì˵˨̍ͣˢ̎˻ŧȧŻ˺Ȟǂìļ˸̇˵˲˝3
Äǎ˸ɅÉ˦˭ͣ�ł͡PoA˺̵̨̠͖̱řʠ˻ 28ì˴͡�CPA˺̵̨̠͖̱řʠ˻˫
̎ˬ̎ 10ì˵ɅÉ˨̍ͣ 
 
3.6 ƿ®þʹ͛˫˺�˺ʠĭþʹ 

üɎPoA˺ÊŃ˸̊̌͡ƿ®˿˺ɞ˺þʹ˻˷˗˵ċ̐̎̍ͣˤ̋˸͡üɎPoA˴
Įʃ˨̍Ğȱ˻͡ŧȧęƒ˺³h̑�̍̇˺˴͡ä¬˴˺ŅÂ˺Żů͛Ʌ<˷˶˺³

h̑ćȷ˦˷˗ͣ�ä¬˻̴̡̧͓͐͡Ĺñ˺ƿ®3FȹÉ(The Environment 
Conservation Rules, 1997)˸˦˭˜˰˳͡ƿ®Ǘ̃͞˭˻¤ł͖͕̈́˴˺ÔĉŻʡ̊͟
̌ƿ®ɐ�ɉŋœ(ECC)̑|ą˦˳˚̌͡üɎPoA˺˭̆˸ƿ®ɐ�ɉŋœ̑|ą
˨̍ćȷ˻˷˗ͣ 
ŜPoAÊŃ˸̊˰˳ǀ˧̍0ǐ˻�Ƀ˺˵˚̌˴˖̍ͣ 
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̴̡̧̻͙͓͐˺ƈÅF3ʫ˸ɠƺ˨̍:  

ˋ ̴̡̧̻͙͓͐˸˻͡˅̄ƈ˺˭̆˸͡¤�ƈ˜�˸+̐̎˳˚̌͡ɺì͡ȗȌ`

ää¬˺ļ˺¯`˸"˘¤�ƈ˺¶ʔ˺Vǂ˸̯̱̜̊̌͡�ɸ˴͡¤�ƈ%˺&

�˜Ȭ˦˟˷˰˳˗̍ͣüɎ PoA ˻͡Ǵƈ͛Ǘ̙̹Ğȱ˺Įʃ˸̊˰˳͡ȗȌ`ää
¬˸˚ˠ̍ƈ˺ƚɤʔ̑YƟ˴˝͡ƈÅF3ʫ˸˚˗˳͡Ēș̑ħ˱ͣˋ

̴̡̧̻͙͓͐˸˚ˠ̍¤Ǔƌ�˺ȑ�˸ɠƺ˨̍ͯ 

ˋ ̯̱̜�ɸ¤¨˸˚˗˳͡¤�ƈ%˺&�˸̊˰˳¤Ǔƌ�˜ǌǀ˦˳˗̍ͣüɎ

PoA ˜͡ȗȌ`ää¬˸˚ˠ̍ƈ˺ƚɤʔ̑YƟ˴˝͡¤Ǔ¤�˺ȑ�˸ɠƺ˴˝
̍˵˗˙̍ͣˋ

:õʵ˺0ǐ: 

ˋ PoA ˸̊˰˳ØEˤ̎̍Ğȱ˻͡ŧȧ˸˚ˠ̙͙̦̖̍͋͞ʏǿ͟Oƾ̑˷˟˨ˢ˵˴͡
b@ȝ˺b@ƿ®˺ķ�˜˴˝̙͙̦̖̍ͣ͋Oƾˤ̎˭ȗȌ̑ě˘¬�͡ʝřǎ˸

b@ȝ˺���È˷˶˸ďþʹ˜ǀ˧̍ͣ 
ˋ

3.7ˋ VÌʡ1ȝ˺̵̣͙͌ˋ

ˋ 2012ì 11ŕ 5ņ˸ PoÄ͖͕́˴˺VÌʡ1ȝ˺̵̣͙͌˺̧̣͙̥͕̳͙͒͜˜͡
̯̱̜˸˚˗˳Ȱ̐̎͡VÌʡ1ȝ˸Ô˦˳͡Ēȸ/̵̣͙͌˺{ʭ̑Ȱ˰˭ͣ 
ˋ x`ȝ˻͡�ä¬͡ÖʞÍ͡NGOy˾Ĺñʡ1ȝ̑�̅ 50�˴˖˰˭ͣ 
ˋ ˦˭˜˰˳͡Ŝ PoA˸Ô˦˳͡�Éǎ˷Ēȸ˵̵̣͙͌˷˟͡�ų˸Ô˦˳˺řāē˜
ȳ̎˭ͣx`ȝ˛̋˺Ēȸ/̵̣͙͌˻͡�Ƀ˵˷˰˭ͯ 
 

ȳ-17ˋ VÌʡ1ȝ˺Ēȸ̵̣͙͛͌ 
Stakeholder comment Was comment taken into 

account (Yes/ No)? 
Explanation (Why? How?) 

Is this project can reduce the 

use of chemical & if yes how? 

(Mr. Mohammad Roqibul Islam 

from Deutsche Gesellschaft für 

Internationale Zusammenarbeit 

(GIZ) GmbH) 

 

 

 

 

Clarification was given 
 
 
 
 
 
 
 
 
 

This project can reduce the use 

of chemical for textile wet 

processing. Because in textile 

wet processing the chemicals 

are dozing in g/liter, so 

according to our proposed 

technology (in which 30-40 

liters of water are used for 

each kg cotton fabric 

processing) we are using less 



 51 

 

 

 

 
 
 
 

amount of water then the 

existing system (100 liters of 

water for each kg fabric 

processing) that’s how we are 

saving chemicals.                            

Does the concentration of 

chemical increase in ETP 

(Effluent Treatment Plant) after 

the implementation of the 

project? If increase then how 

you will control this? 

(Mr. Mohammad Roqibul Islam 

from Deutsche Gesellschaft für 

Internationale Zusammenarbeit 

(GIZ) GmbH) 

Clarification was given  No our project does not 

increase the concentration of 

chemical in the ETP. So we 

don’t need to control this 

matter in ETP.  

Why you are working only on 

two-model factories?  

(Mr. Zaman from Jamuna 

Group) 

Clarification was given At present, we are actively 

working with the two factories 

(Grameen Knitwear Ltd. & 

Landmark Fabrics Limited) to 

register the programmatic 

CDM (PoA) as a CDM project. 

After registration the entire 

interested factory can be 

included to the programme. 

How other factories can be a 

part of this Project and what are 

the criteria for this? 

(Mr. Zaman from Jamuna 

Group) 

Clarification was given Other factories also can be a 

part of this project as a CPA 

(Component Project Activity) 

after the PoA registered to be 

CDM project. Any textile and 

garment factory in Bangladesh 

can apply participation of the 

PoA through implementing 

water and energy technologies 

proposed by W.S.T. So please 

contact with W.S.T which will 

advise you on what kind of 
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�-14  VÌʡ1ȝ!ɜ˺̊˘˨ 

technologies will appropriate 

for your factory. 

Does your technology can 

overcome the fastness problem 

of red and dark black? 

(Mr. Zaman from Jamuna 

Group) 

Clarification was given Our proposed technology can 

overcome this problem. By 

choosing the appropriate 

process of dyeing from our 

proposed options this problem 

can easily solved.  

If we invite you, are you 

interested to come to our 

factory? 

(Mr. Zaman from Jamuna 

Group) 

Yes We are interested to work with 

factories who are believing and 

willing to apply our idea  

May we take back the 

sustainable development matrix 

and return it by e-mail with full 

completion? 

(Mr. Sohag Miah from 

NIAGARA TEXTILES LTD) 

Yes You can complete the table 

after the meeting and send it 

back us with e-mail.  And 

kind of continues inputs are 

welcome by e-mail and 

telephone. 
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3.8 ̵̨̘̠͂͗˺ÊŃ(W 

Ŝ PoA˺ÊŃ(W̑�Ƀ˺�˸̃˵̆̍ͯ 

 
�-15  PoA˺ÊŃ(W 

 
W.S.T˻͡üɎ PoA˺ɖĽǳƾȄȗ˵˦˳͡�x`ȝ˺ʠ˴ɖĽ̑Ȱ˗͡� CPA
ʡʂ˺̴̮͜˵Đ«˺{ʭ˵ǳƾ̑Ĥü˨̍ͣ̃˭͡DOEy˾CDMƾ�!˵˺̣͊͐
̸̢̧͙͒̑͜Ȱ˘ͣPEAR˻͡PoA˺x`ȝ˵˦˳͡W.S.T˺��̵̥͈̑͜˨̍ͣ  

� CPA˺�ųÊŃ͛ʆ�˻͡�ä¬˜˖˭̍ͣ 

��ųÊŃȝ˻͡W.S.T ˸Ô˦˳͡ɖŪ˚̊˾̸̡͍̮͔͙ȆŤ̑«�˨̍șe˜
˖̌͡W.S.T ˻͡�ÊŃȝ˛̋İ-ˤ̎˳˝˭̴̮͜y˾Đ«˸Ô˦˳̰̘̱̠̑͡Ȱ
˗͡Ǟɐƞ̄˺̴̮͜y˾Đ«˸©˲˗˳͡ĪPYƟʔ˸ɀǲ̑Ȱ˰˭̴̮̌͜͡˺

̡̖͔͙̀̓˵ǳƾ̑Ȱ˰˭̌˨̍ͣ 
�ä¬˻ȣ�ǎ˸�ų˸x`˨̍ˢ˵˸˷̍ͣ̃˭̴̮͜͡˚̊˾Đ«˺{ʭ˺˭

̆˸Ȱ̐̎̍ɖŪ˷˶˸n_˨̍ˢ˵˸�Ē˨̍ͣ 
 

3.9 ɦʕɀǆ 

ˋ üɎ PoA ˸˚ˠ̍Ğȱ˻͡ŧȧŻ˴˺ŧȧOƾęƒ˺Ŕʉh˴˖̌͡ŅÂɅ<̑
˫˺̃̃+˘ˢ˵˜˴˝̵̨̘̠̍ͣ͂͗ȣɮ˸˻͡SřĠɦ˻́˵̒˶�ȷ˴˖̌͡Ġ

ɦ˻͡CDMh˺˭̆˺Ġɦ˺̄˴˖̍ͣ 

W.S.T.�Technology provider 
and CME�

Other Textile 
Factories�

Other implementers ��

Grameen Knitwear 
Factory�

CPA1 implementer�

Landmark Factory�

CPA2 implementer�

PEAR.�

CER Buyer and CDM 
developer�

R
eporting!�

Supervising and 
m

anagem
ent �
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3.10 ȅƞčQŢ 

3.10.1 QŢ˺ZİŞ� 

ˋ ȅƞQŢ˺˭̆˸͡ŧȧʇǦ˸˚˗˳Ŕ̇ŧȧŝ˵ŧȧŎʠ˜ćȷ˵˷̍ˊ˺̣̱

̵͙˺ 1̻̱̰̑,˸ GK˺ä¬˸˚ˠ̍ĬǲčQŢ̑Ǡ˨ͣ 
ˋ ä¬˸˵˰˳͡0ǐ˻̻̱̰͡ŎʠǚȔ˸˵̙̹͕̟̍͜͡ƈ͡ȯ[˷˶˺ǴǼ̣͡

̵̩˻͡ØEĞȱ˸ćȷ˵˷̍ȯ[˵ŝĿ͞low twist cotton yarn͟˸˚ˠ̍ɼ`ǎ˷ɦ
ʕ˵ CDM˺̵̸̡̣̩͍̮͔͙͞˺˭̆˺ơÉŻ�̑�̅ͣ͟ 
ˋ ȅƞčQŢ˸ǂ˗̋̎˭©ǟĐ«̑�Ƀ˺ȳ˴Ǡ˨26ͣˢˢ˴͡İǠˤ̎˭Đ«˻͡

GK˺ä¬˸˚ˠ̵̣̱͙̍ 40kg̑ˊȧ˸ŧ̆˭¬�͡ŅÂ˺zĉŧȧ˵İŮ˨̍Ǖ
ĭŧȧ˺˭̆˸ćȷ˵˷̍ȷǿ͞ŧȧ[͡ȯ[͡ƈ̙̹͕̟͜͡y˾b@͟˺ƚɤʔ

˵̵̣̩˺ƅɴ˴˖̍ͣˤ̋˸̷͉̖̩͡˺ļ9˻͡ɼ`ǎ˷̵̣̩͓̩͂͡˺ļ9˻͡Ǵ

Ǽ˺̵̣̩̑Ǡ˨ͣȳ-19 ˴Ǡ˦˭̊˘˸ŧȧłƒ̑͡zĉŧȧ˛̋Ǖĭŧȧ̑ɱı˨
̍ˢ˵˴͡10. 34 US$/40kg˺̵̣̩ǴǼ͞0ǐ͟˸˷̍27ͣ 
 
3.10.2 QŢȆŤ 

 ˢˢ˴͡�Ƀ˺̊˘˷đÉ˺�˴͡CDM ˺˭̆˺̵̣̩˷˶̇�̄˷˜̋ȅƞQŢ̑

Ȱ˘ͣ̃˭͡üɎ̵̨̘̠͂͗˸˻͡Sṛ̵̩̌˜͡ćȷ˻˷˗˭̆͡ȅƞĨŸ˵˦˳͡

IRR˴˻˷˟͡Ǿ0ǐ˴ȳ˨̍ˢ˵˸˨̍ͣCER˺/ŭ˻͡9 EUR/t CO2e ˵đÉͣ 

• ë¥̻̱̰ļ˻͡4,000 
• Fʌ̵̣̱͙˵đÉ  
• �ŧȧŻ˻ 95% ˺ load capacity˴@˟ 
• ̻̱̰˺˘˯ 80%˺ black color, 10%˺ medium color, 10%˺ light color 

ˋ ̃˭̸̡͍̮͕͙͡˺˭̆˸͡ʲ_ơÉ�͞�ŧȧŻ�˱˩˱͟͡ȭƇʔơÉ͞�˱͟

y˾ƈʔơÉ�͞�˱̑͟ɩE˨̍ͣˢ˺¬�͡��˺̊˘˸0ǐ˜Ɋ/˴˝̍ͯ 
 

ȳˌ18ˋ ̵̨̘̠͂͗˺0ǐɊ/ 

̷̧̛͔ Ǿ0ǐ (Thousand US$) 

CER{ǐ˷˦ 7,450 

CER{ǐ˖̌ 7,477 

ˋ ˋ ˋ 1 EUR = 1.31868 USD 

                                                   
26 W.S.T˺ɖŪ̊̌ 
27 ˢ˺ļ9˻͡ŧȧŻ͡ŝĿ̃˭Ŏʠ͞ŧȧ[͡ȯ[͡ŝĿ˷˶˺æ¬/ŭ͟˸̊˰˳Ǌ˷̍ͣ 
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ȳ-19ˋ ̵̣̩ƅɴ 

 
 

ȳ-20ˋ 0H;6IALN(CER��) 

 
 

���3���

Detergent
Anticrease
Soda Ash
AntiFoaming Agent
Acid
Peroxide Stabilizer

G.Salt
Peroxide 
Caustic Soda
Fixing
Softener
Sequestering Agent
PeroxideKiller
Levelling
Wash Off
Enzyme
��

),�,��+'(-./1��*	�

Water consuption  in liter
Power consuption in kWh
Steam consumption
Yarn cost
Labor cost 
��

��

Dyes

4,320                              
25.6

32

0.13
Cibacron Supra Black G

0.96

0.32
0.8

6.4
0.02
0.76

Cibacron Yellow S3R 0.48

0.1

0.1

��3���,���� �&%
4.0125

0.16
0.48

1.44
Cibacron Red S-2B 0.76

0.13

0.32
0.4

0.32

���� ./1
�

��
4$#!�"%�

��
4$#!� ��&%�

��
4$#!�"%�

��
4$#!� �&%�

�$#!� ��&%�

2.1 0.34 2.1 0.67 -0.34
1.05 0.50 1.05 0.34 0.17
0.27 1.73 0.22 0.14 1.59

4.9 0.10 5 2.5 -2.40
1.1 0.84 1.1 0.25 0.59
1.1 0.14 1.1 0.07 0.08

6 8.64 Solophenyl Black FR 1.6 7.75 12.4 -3.76
8 6.08 0 1 0 6.08

6.7 3.22 0 1 0 3.22
0.14 4.48 0.14 1.12 3.36

0.5 0.48 0.5 0.25 0.23
0.81 0.65 0.41 0.07 0.58

4 1.28 4 3.84 -2.56
2 0.2 2 0.2 0.00

1.2 0.156 0 0 0.16
2.3 0.23 0 0 0.23
2.1 0.67 0 0 0.67

1.25 0.4 0 0 0.40
4.8 1.92 0 0 1.92

10.21

0.00035 1.51 0.00035 0.84 0.67
0.08 1.92 0.08 0.96 0.96

3.50
-17.00
12.00
0.13
10.34

12.8

0

2,400                           

0

8
0.5

0
0

0.64
0.05
0.38
0.06

0.96
0.1

0.16

0

���� �
��

��3���,���
� �&%4.0125

0.32
0.32

Items 0 1 2 3 4 5 6 7 8 9 10
Cash inflow 0 2626.0 2626 2626 2626 2626 2626 2626 2626 2626 2626

Reduction cost for  dyestuff and other chemicals 0 1391.0 1391.0 1391.0 1391.0 1391.0 1391.0 1391.0 1391.0 1391.0 1391.0
Water saving 0 48.0 48.0 48.0 48.0 48.0 48.0 48.0 48.0 48.0 48.0
Steam saving 0 252.0 252.0 252.0 252.0 252.0 252.0 252.0 252.0 252.0 252.0
Power saving 0 69.0 69.0 69.0 69.0 69.0 69.0 69.0 69.0 69.0 69.0
Labor cost saving 0 866.0 866.0 866.0 866.0 866.0 866.0 866.0 866.0 866.0 866.0

Cash outflow 0 1881.0 1881.0 1881.0 1881.0 1881.0 1881.0 1881.0 1881.0 1881.0 1881.0
Additonal cost for dyestuff and other chemicals 0 654.0 654.0 654.0 654.0 654.0 654.0 654.0 654.0 654.0 654.0
Additional cost for high quality yarn 0 1227.0 1227.0 1227.0 1227.0 1227.0 1227.0 1227.0 1227.0 1227.0 1227.0

Net Cashflow 0 745.0 745.0 745.0 745.0 745.0 745.0 745.0 745.0 745.0 745.0

Net benefit 7450.00

Unit: Thousand  USD
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ȳ-21ˋ 0H;6IALN(CER�$) 

 

 
3.10.3 ēòQŢ 

ˋ üɎ̵̨̘̠͂͗˸˚˗˳͡ƶ˸ȅƞǎ˷͔̩̠˻͡Â£˦˷˗˜͡CER˺³h˸̊̍
̵̨̘̠͂͗0ǐ˺³h̑ȸ˳̄̍˭̆˸ēòQŢ̑Ȱ˰˭ͣˢ˺QŢ��˺ȳ˸̃

˵̆˭ͣ˷˚͡CER/ŭ˻Êʪ˻W.S.T˺ CDMĮʃȷ�˸˻˷˰˳˗˷˗͞ˉ�ɨ
˺ƿ®ɐɉ˵˦˳˺/9̑ʒȺͣ̃͟˭͡ƽƷ˺ ton ˖˭̌ 1 ͑͗̑͜R̍/ŭ˴Ɋ/
˦˳̇́˵̒˶åǊ˻˷˗͞ˢ˺Ɋ/˺Ē�˜˷˗͟˭̆͡×ş/ŭ˜�Ŋ˨̍˵�É

˦˳˗̍͞ƽŎƫ˴˻˫˺�ȡč̇˛˷̌Ȯ˗˜ͣ͟ 
ȳ-22 ēòQŢ 

 
 
 
3.11 ɼ`č˺ɉŋ 

ˋ ɼ`č˸ʡ˦˳˻͡� CPA ˺ɼ`č̑ʉŭčȷ�˵˗˘ý˴ PoA-DD ˸Ƀɻ˨̍
ˢ˵˵˷̍ͣPoA˺ɼ`č˸ʡ˦˳˻͡6ˑ˺CPA˜ɼ`ǎ˴˖̎˼PoȦɼ`ǎ˴
˖̍˵˗˘Tŀ˜ CDMƾ�!˸̊˰˳˷ˤ̎˳˗̍˺˴�ˀ˻˷˗ͣ 
ˋ CPA˺ɼ`č˸˱˗˳͡ʉŭčŞ�˵˦˳©Ŝǎ˸��˺ęƒ˴ɉŋ˨̍ͣ 
 
(1) CPA˜ micro scale˺¬�ͯ 
”GUIDELINES FOR DEMONSTRATING ADDITIONALITY OF MICROSCALE PROJECT 

ACTIVITIES, version 04”�̡̼͓͓̀ 3˸̊˰˳͡əɉ̑Ȱ˘ͣ 

Items 0 1 2 3 4 5 6 7 8 9 10
Cash inflow 0 2645.0 2645.0 2645.0 2645.0 2645.0 2645.0 2645.0 2645.0 2645.0 2645.0

Reduction cost from dyestuff and other chemicals 0 1391.0 1391.0 1391.0 1391.0 1391.0 1391.0 1391.0 1391.0 1391.0 1391.0
Water saving 0 48.0 48.0 48.0 48.0 48.0 48.0 48.0 48.0 48.0 48.0
Steam saving 0 252.0 252.0 252.0 252.0 252.0 252.0 252.0 252.0 252.0 252.0
Power saving 0 69.0 69.0 69.0 69.0 69.0 69.0 69.0 69.0 69.0 69.0
Labor cost saving 0 866.0 866.0 866.0 866.0 866.0 866.0 866.0 866.0 866.0 866.0
CER income 0 19.00 19.00 19.00 19.00 19.00 19.00 19.00 19.00 19.00 19.00

Cash outflow (12.3) 1896.0 1896.0 1896.0 1896.0 1896.0 1896.0 1896.0 1896.0 1896.0 1896.0
Additonal cost for dyestuff and other chemicals 0 654.0 654.0 654.0 654.0 654.0 654.0 654.0 654.0 654.0 654.0
Additional cost for high quality yarn 0 1227.0 1227.0 1227.0 1227.0 1227.0 1227.0 1227.0 1227.0 1227.0 1227.0
Cost for power meters (1.00) 0 0 0 0 0 0 0 0 0 0
Csot for steam flow meters (10.00) 0 0 0 0 0 0 0 0 0 0
Cost for water flow meter (1.30)
Verification cost 0 15 15 15 15 15 15 15 15 15 15

Net Cashflow (12.3) 749 749 749 749 749 749 749 749 749 749

Net benefit 7477.70

Unit: Thousand USD

CER������EUR/t CO2 e)
5 7 9

���USD) 7,397 7,437 7,793
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3. Energy efficiency project activities28
 that aim to achieve energy savings at a scale of no more 

than 20 gigawatt hours per year are additional if any one of the conditions below is satisfied:  

(a) The geographic location of the project activity is in an LDC/SIDS or special underdeveloped 

zone of the host country identified by the government in accordance with the paragraph 2 (a) (i) 

above;  

(b) The project activity is an energy efficiency activity with both conditions (i) and (ii) below 

satisfied:  

(i) Each of the independent subsystems/measures in the project activity achieves an estimated 

annual energy savings equal to or smaller than 600 megawatt hours;  

(ii) End users of the subsystems or measures are households/communities/SMEs.  

 
  ̴̡̧̻͙͓͐˻͡LDC˴˖̌͡CPA˸̊̌ìʠǗ̙̹͕̟͜˺Ȏɀ˻͡20 GWh˖
̍˗˻ 60 GWhth̑ɫ˙˷ˠ̎˼͡˫˺ CPA˺ɼ`č˻˖̍ˢ˵˸˷̍ͣ 
  ,˙˼͡CPA1 ˺¬�͡ ʲ_˺YƟ˛̋˺ìʠǗ̙̹ʔ˻͡0.58 GWh/year͡�
ł͡ȭƇYƟ˛̋˺Ǘ̙̹ʔ˻͡9,687 ton steam/year˴˖̍ͣȭƇ˺̙͙̮͕̿͜˻͡
659.59 Kcal/kg ̃˭ 1 Kcal = 0.001163 kWh˴˖̍ˢ˵˛̋͡CPA1˺ìʠȎɀǗ̙̹
ʔ˻͡0.58*3+ 9687000*659.59*0.001163 = 7.4 GWhth˵˷̍ͣ 
ˋ ˦˭˜˰˳͡CPA1˺ɼ`č˻�ˀ˷˗ͣ 
ˋ  
(2) CPA˜͡�Ƀ˺ micro scale˺Ş�̑Ƥ˭ˤ˷˛˰˭¬�ͯ 
“Guidelines on the demonstration of additionality of small-scale project activities, 
version 09”˸̊˰˳͡Barrier due to prevailing practice: prevailing practice or existing 
regulatory or policy requirements would have led to implementation of a technology 
with higher emissions˺əɉ̑ȅ˳͡ɼ`č˺ɉŋ̑˨̍ˢ˵̇�ȡ˴˖̍ͣ 
ˋ əɉ˺łƒ˵˦˳˻͡ʉR˷ȈɀɦĿ̇˦˟˻ľƺ͞Éʔhˤ̎˳˗̍̇˺͟͡Öʞ

ÍTŀ͡˫̵̥͈̎̑͜˨̍ľƺ͞ƽ£˺̣͍͙͓̠̳̩͂̕˴˖̍zĉčŧĿ˜ǂ˗

̋̎̍̊˘˸˷˰˭ȅȒ̈ƾǄ˷˶̑͟Ǡ˨ˢ˵˵˨̍�É˴˖̍͞˫̎̋˺̱̠̩͊ͣ͟Ȉ

ɀɦĿ˻ƽŎƫ˴˻��Ƭ�˵˴˝̍̇˺˻˷˗˭̆͡¬�˸̊˰˳˻ɨ�Ǣýø

˺̥̖̈́̑͜Ȱ˰˭ͣ 
ˋ Department of Environment˺ɖŪ˸̊̍˵̴̡̧̻͙͓͐˴˺ȗȌ`äQʓ˴ 95%
˺̵̣̱͙˺ŧȧ˻͡zĉŧȧęƂ˴Ȱ̐̎˳˗̍29ͣ̃˭͡ɨ�Ʒýø̥̖̈́͜͞ʲ

                                                   
28 All technologies/measures included in approved Type II small-scale CDM methodologies are eligible 
to be considered. Further, the Board at its fifty-seventh meeting clarified that all CDM project activities 
that meet the criteria specified in the guidelines are eligible to apply the guidelines irrespective of the 
scale of the approved CDM methodology applied to the project   
29 Guide for Assessment of Effluent Treatment Plants, Department of Environment 
Ministry of Environment and Forest, Bangladesh 
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ɍ̥̖̈́̇͜�̅͟˸̊̍˵͡ƽŎƫ˺ȆŤ̑̊̍˵40˺ä¬˺˘˯͡38ä¬˜zĉŧ
ȧ̑Ȱ˰˳˗̍˵˗˘ȆŤˮ˰˭ͣ˦˭˜˰˳͡üɎ PoA˴İŮ˨̍Ğȱ˻͡Ġɦ̇ć
ȷ˦˷˗˛˱̵̣̩YƟ˸˱˷˜̍̇˺˸̇˛˛̐̋˩͡ȗȌ`ää¬˸˚˗˳͡ƽ

Ê˵˦˳+̐̎˳˗˷˗ͣĪPʔ˺µ˗zĉŧȧęƒ˜͡prevailing practice˴˖̍˵
Ⱦ˙̍ͣ 
ˋ ˦˛˦͡CPA1˺ GK˺ä¬˻͡ȹŹ˵˦˳̴̡̧̻͙͓͐͡˴˻͡�͖͕̈́˺ä¬˴͡
Ŝä¬˛̋˺Ǘ̙̹˺ɋǲ˛̴̡̧̻͙͓̋͐͡˴˺ƀ˶˺ä¬˸Ô˦˳͡micro 
scale˺©Ʀ˴ɼ`č˺ɉŋ˺�ȡč˜ˉ˗˵ċ̐̎̍˜̇͡˦͡CPA˜͡micro scale
˺ȷ�̑Ƥ˭˦˳˷˛˰˭¬�˸ʡ˦˳˻͡�Ƀ˺ȹÉ̑ǂ˗̍ͯ 
Guidelines for demonstrating additionality of micro scale project activities (Version 
04.0), Para 8 (a):30 
8. The eligibility of project activities as micro scale CDM project activities will be 
determined in accordance with the principles laid out in paragraph 3 and paragraph 4 of 
the “General Guidelines to SSC CDM methodologies” (version 16 or its update), i.e.: 
(a) Project activities remain under the thresholds defined above during each year of the 
crediting period and in cases where ex ante projected emissions reductions show an 
increase during the crediting period; project activities that go beyond the micro scale 
limits in any year of the crediting period are not eligible; 
ˢ̎̑ǂ˗˳̢͉̖̠̩͕͗͜͡˺ʢ9̃˴˦˛ CER ̠͖̑͋͜˦˷˗˵˦˳͡ɼ`
čəɉ̑Ǘǈ˨̍ˢ˵˸˨̍ͣ 

 
3.12 �ųh˺ȸɹ̄ 

Zɻ˺̊˘üɎ PoA ̑ÊŃ˸˖˭˰˳͡SřĠɦ˻́͡˵̒˶ćȷ˵˦˷˗ͣCDM 
h˸ćȷ˵˷̍ɦʕ˻͡©Ŝǎ˸͡� CPA˺ÊŃä¬˜İ-ȝ˴˖̌͡CDM�ų˸
ǪŴǎ˷ˢ˵˛̋͡ɦʕǎȷ�˜�ųh˺ʫÌ˸˷̍ˢ˵˻Ȝ˙˸˟˗ͣ̃˭͡Ŝ͂͗

̵̨̘̠˴+ǂ�É˺Ğȱ̴̡̧̻͙͓̇͐͡ K˴+̐̎˳˗˷˗˜͡ŧȧ˺Qʓ

˴˻͡Ł˦˗̇˺˴˻˷˟̅͞˦̏Ňř˸+ǂˤ̎˭͟Ėư˦˭Ğȱ˴˖̍͞˫̎̑ƽ�

˺̸̪͜˸Łȹ˸̨͖͙̔˦˭̇˺˵˗˙̍ͣ͟W.S.T˺ĨØ͛Įʃ˴͡CPA1˺ÊŃ˸
̊˰˳͡źáʟ˸˚˗˳̇͡Ğȱǎȷ�˜�ųáʟ˺˘˙˴ʫÌ˸˷̍�ȡč˻&˗

˵ċ̐̎̍ͣ 
Ȏ�ǎ˸Ȝ˙̍˵͡ƇUÔĉ˜ćȷ˷˭̆ŏy˸˻Ŏʠ̑ȷ˨̍̇˺˺͡ƽŎƫ

˴˻�ųh˺ȸɹ̄˻�ˀ˷˗˵Ȝ˙̋̎̍ͣ 
 

                                                   
30 http://cdm.unfccc.int/Reference/Guidclarif/ssc/methSSC_guid22.pdf 
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4 +/�." 

4.1 ŖchÓŪ˺ŵȷ 

  2012 ì 12 ŕ 1 ņ˛̋ŜŮ�˺ CDM h˸˚˗˳˺ŖcÓŪ˜½̃˰˳˚̌͡

PoA-DD͡CPA-DD(specific)˜ UNFCCC ˺ Web ˸˚˗˳̵̼͔̱̠̣͙́͌˸GǠˤ
̎˳˗̍ͯ 
http://cdm.unfccc.int/ProgrammeOfActivities/Validation/DB/05BQ1QTQAWFAXGB0
47CE9TIQVA3707/view.html 
ŖcÓŪ˺ƽ¤ɖŪ͞side visit͟˻͡2013ì 5ŕ 5ņ˛̋ 1ŕ 10ņ̃˴˸Ȱ̐̎˭ͣ 
 
4.2 DOE ˵˺̈̌˵̌˺ȅʇ 

� 2012ì 12ŕ�ň˸͡DOE˸ PoA-DD͡CPA-DD(specific)̑İP˦͡DOE ˵˺̈̌
˵̌̑ȅ˳͡2012ì 12ŕ 1ņ˸UNFCCC˺̨̼͆͋͜͜˴GǠˤ̎˭͞˵˟˸̵̣͙͌
˻˷˛˰˭ͣ͟ 
ƽ¤ɖŪ˺ɜə˵ȆŤ̑Ŕȃ«�˵ PoA-DD ˸zō˨̍͞ˢ˺«�œƝ�˺ PoA 
DDǯ˻͡˷˚ W.S.T ˺ɼ`ɖŪ˜Æʄ˴˝˳˗˷˗˭̆͡�Ƀ̡̻͕̩̳̠͗͜͜
̧͕̯̣͙̥͕̳͙͆͒͜͜˴Gʟˤ̎˭̨̻͙͒͜˴˖̍ͣ͟�Ă͡ɏȂƫ̑Ɍ̆̍

ćȷ˜˖̍ͣ 
 

5. ������������"%* 

5.1ȠŐ 

ˋ ƿ®Ɗŧ˵˗˘ƫ˴˻͡ŅÂ˺ŧȧĞȱ˸˚˗˳̙͙̦̖͋Oƾˤ̎˭ȗȌ˜ƙ˄

ˤ̎͡Ǹ­͞fiber dust͟˜ǌǀ˦͡àK˸Ɨʅ˨̍ˢ˵˸˷̍ͣˢ˺̊˘˷ȗȌ̑ě˘¬
�͡ʝřǎ˸b@ȝ˺���È˷˶˸ďþʹ˜ǀ˧̍ͣ 
ˋ ØE˺Ğȱ˸̙͙̦̖̊̌͋͞ʏǿ͟Oƾ̑˷˟˨ˢ˵˴͡b@ȝ˺b@ƿ®˺ķ�

˜˴˝̍ͣ 
 
5.2ƿ®Ǘ˺̸͉͕͐̔˸©˲˟ȜÒ 

ˋ ƿ®Ǘ˺˒̵̣̹̱̈́̀̕ÉʔɊ/̸͉͕͐̔Ǯ1.0ƴ˓˻͡ƿ®Qʓ˺˷˛˴̇˵˟˸
ƈɨ͡¶Ƈɨ͡öŰƵ˺3˱˺Qʓ̑Ôɝ˵˦˳˗˳͡˫˺�˻�Ă˺ɕˀ˵˦˳˗̍ͣ
ˢˢ˴˻͡ˢ˺̵̨̘̠͂͗˴ķ�cŤ˜ȸɹ̃̎̍˒¶Ƈɨ͞˵˟˸àK͟˓˸ʡ˦˳͡

ȜÒ̑Ȱ˘ͣ��
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ˋ ˒¶ƇƊŧ�ˀ˺ķ�˓˻͡üɎ̵̨̘̠͂͗˻̩͓̖͙̈́͜͡˴˖̙͙̦̖̍͋Oƾ

˸̊̍ä¬K¶ƇƊŧ˺�ˀ˺ķ�˜ĩˡ̵̨̘̠̋̎̍ͣ͂͗˻̙͙̦̖͋͡Oƾ̑

Ɵ̋˨˭̆͡àK¶ƇƊŧ˺�ˀ̑ȼƚ˴˝̍ͣ  

ˋ ˷˚͡GHGYƟcŤ˻͡ˢˢ˴˻̣̹̱̲̈́̀̕˵˦˳˻ě̐˷˗͞CDM˺̣̔ʌQ
˴MRVɊ/˨̍˭̆ͣ͟ 

̸͉͕͐̔˺Tier˺Q˂˴˻͡Êʪ˺ɀơ̑Ȱ̐˩˸ľƺɖŪ̩̑̈́͜˵˨̍˭̆͡
Tier 1˸̊̍ęƒ̑ĬĢ˨̸͉͕̍ͣ͐̔˺ǂɑ˴˺Ɋ/©Ʀ˻˒ǞÊ˸ĪPYƟc
Ť˜ȸɹ̃̎̍˓˴͡YƟ˺ǞÊč̑ȳ˨Ɋ/ƫ˻5˴˖̍˵đÉˤ̎̍ͣ 

ˋ �ł˴͡˒ĪPYƟʔȸɹ̄˓˻˒Ɋ/ɲ͞ĨŸ͟˵Ɋ/©Ʀ˓˸ʡ˦˳͡˒¶ƇƊŧ

Ƶɨ˺ĪPYƟcŤ˜ǞÊ˸ȸɹ̆̍˓˵˗˘ˢ˵˴͡ĪPYƟʔȸɹ̄˻͡¶˵˻

˗˙̍ͣ˦˛˦͡Ɋ/ĨŸ˸˚˗˳̸͉͕͐̔͡˴˻͡˒ä¬˷˶˺̵͓͙͂˛̋ĪPˤ

̎̍ĪƇ̝̩˓̈˒ȣdɯǯ˛̋˺ĪƇ̝̩˓˜đÉˤ̎˳˗̍˭̆͡Ɋ/ĨŸ˵˦˳͡

SOx͡NOͲ͡Ʈ­˺˒ĪPʔ˓˺YƟcŤ̑Ɋ/˨̍ˢ˵̑đÉ˦˳˗̍˜͡üɎ͂͗
̵̨̘̠˺¬�͡ä¬K˺¶ƇƊŧ˜�ˀ˴˖̌͡�Ǩ̴̩̮̕͜˸˚˗˳̇͡ĪPʔ

Đ«˺Eę˻ʱ˦˗ͣüɎ̵̨̘̠͂͗˺̷̧̛̩͓̖͙͔̈́͜˴ǌǀ˨̍fiber dust˻͡
bio-polish˺u�˸˷̙͙̦̖̍͋Oƾ͞wash̑͟+ǂ˦˷˗ˢ˵˴͡˫˺ƕdQ˛̋Æ
F˸ǌǀ˦˷˟̙͙̦̖͋͡Oƾ̑+ǂ˨̻̱̰̍ļ˺ƟÚƼ͞^�̑͟ĨŸ˵˦˳Ɋ

/˴˝̍ͣ 
ˋ ˷˚͡�Ƀ˻6ˑ˺ä¬˸˚ˠ̍ȜÒ˴˖̍˜͡üƭ̡͓͂͗͋͡CDM˴˻ØE˨
̍ȹŹ˸ƅ,˦˭cŤ͞ä¬ļ˺Ħ¶͟˜ȸɹ̃̎̍ͣˢ˺ʔ˺̸̡͍̮͔͙˻͡CDM
˺̸̡͍̮͔͙˺�˴ě˘ˢ˵˜˴˝̍ͣ 
ˋ ̃˭͡üɎ̵̨̘̠͂͗˺ǴƈcŤ˻͡˅Ŀƈ˜ɬ̌˷˗̴̡̧̻͙͓͐˸˚˗˳͡

¶³Ēș̑ħ˱cŤ˴˖̍˜͡Ŝ̸͉͕͐̔˸˻͡ƈɨˮˠ̑|̌�ˡ͡ƈʔ˸ʡ˦

˳̜̻͜͡˦˳˷˗˭̆͡ƁĊ˷˜̋͡ǴƈcŤ˸˚˗˳͡Ɋ/˻Ȱ̐˷˗ͣ 
 
5.3ƿ®Ǘ˺̸͉͕͐̔˺ɕˀ 

ˋ �Ƀ˺̊˘˸͡ˢ˺̵̨̘̠͂͗˺̣̹̱̲̈́̀̑̕͡ƿ®Ǘ˺̶̝̖͓̖͙˻͡ǎǞ˸

ȳƽ˦˳˗̍˵˻Ⱦ˙˷˗͞p˸ĪPʔ͖͕̈́˺Ɋ/˸ʇ˞˷˗ͣ͟ĪPʔ˛̋ɭ̄

ɹ̒ˮɊ/ęƒ˺̧̛͙͂͒̑¯̈˦˳˗˟̀˝˴˖̏˘ͣ 
ˋ ̃˭͡Ɋ/Ôɝ˜ƹ˗˵˗˘ʵ˴̇ɕˀ˜Ɓ̍ͣƿ®�ˀˮˠ˜̣̹̱̲̈́̀̕˵˗˘

ɒȼ̑�˙˛˹˷˗˭̆̊̌͡ť̑Ħˡ̍˛͡˒ƿ®ʵ˴˺˓˵˗˘$˦œ˝̑�ˠ˭ł

˜Ř̃˦˗͞�Ƀ˺ Gold Standard˺ęƒ˷˶̇xȜ˸˷̍ͣ͟ 
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6 $!-)
����42�����"%* 

6.1 ̛ ̻̾͐͜͜͜ 

ˋ üɎPoA˻͡�Ŏ˸Gold Standard CDM ̵̨̘̠͂͗˵˦˳̇ʃȰ�˴˖̍ͣħȋ�
ȡ˷ǌá˿˺ɠƺ˺�ˀ˻͡Gold Standard˺ŬĆKÎ˴˖̌͡üɎ PoA˸˚˗˳̇͡
VÌʡ1ȝ˺̧̣͙̥͕̳͙͒̇͜�̅ɖŪ̑ɿ˦˳*Ėˤ̎˭ Sustainable 
Development Matrix˻͡�Ƀ˵˷̍ͣ 

 
ȳ-23ˋ ħȋ�ȡ˷ǌáɊ/ȳ 

Indicator 
Mitigation 

measure 

Relevance to 

achieving MDG  

Chosen parameter 

and explanation  

Preliminary 

score  

Gold 

Standard 

indicators of 

sustainable 

development  

If relevant, 

copy mitigation 

measure from 

‘Do No Harm’ 

assessment, and 

include 

mitigation 

measure used 

to neutralise a 

score of ‘-’ 

Check 

www.undp.org/mdg 

and 

www.mdgmonitor.org   

 

Describe how your 

indicator is related to 

local MDG goals 

Defined by 

Coordinating and 

Managing Entity 

Negative 

impact:  

score ‘-’ in case 

negative impact 

is not fully 

mitigated, score 

‘0’ in case 

impact is 

planned to be 

fully mitigated 

 

No change in 

impact: score 

‘0’ 

 

Positive impact: 

score ‘+’ 

Air quality   
 

Parameter: Amount 

of enzyme reduced 

in dyes. 

In textile and 

+ 
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garment factories, 

particulate matters 

(PM) (enzyme dust 

and other micro 

dust) happen during 

the finishing process 

of garments. The 

programme will 

reduce enzyme wash 

and for dyeing 

process so that 

reduce air 

contamination with 

enzyme dusts.  

Water 

quality and 

quantity 

 MDG No.7 

- Ensure 

environmental 

sustainability. 

Parameter: Reduced 

amount of 

underwater water. 

The project will 

reduce consumption 

of underground 

water for textile 

dyeing process so 

that contribute to 

water security in 

Bangladesh 

 

 

 

+ 

Soil 

condition 

  No significant 
change due to the 
programme 

0 

Other 

pollutants 

  No significant 

change due to the 

programme 

0 

Biodiversity   No significant 0 
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change due to the 

programme 

Quality of 

employment 

  Parameter: Amount 

of enzyme reduced 

in dyes. 

Under the business 

as usual dyeing 

process, workers are 

exposed to Enzyme 

wash/treatment that 

may damage their 

respiratory organs 

over the long run. 

The project will not 

use enzyme in 

dyeing process so 

that avoid health 

risks of workers. 

 

 

 

 

 

 

 

 

+ 

Livelihood 

of the poor 

  No significant 

change due to the 

programme 

0 

Access to 

affordable 

and clean 

energy 

services 

  No significant 

change due to the 

programme 

0 

Human and 

institutional 

capacity 

  No significant 

change due to the 

programme 

0 

Quantitative 

employment 

and income 

  No significant 

change due to the 

programme 

0 
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generation 

Balance of 

payments 

and 

investment 

  CER revenue from 

the program 

 

+ 

Technology 

transfer and 

technologica

l 

self-reliance 

  Parameter: Number 

of visits to factories 

to teach technology 

and know-hows. 

The WST provides 

energy and water 

saving dyeing 

technology and 

know-how to textile 

factories through 

visiting the factories 

and auditing their 

energy and water 

consumptions for 

dyeing processes.   

 

 

 

 

 

 

 

 

+ 

Justification choices, data source and provision of references 

(A justification paragraph and reference source is required for each indicator, regardless of score) 

Air quality Bio-polishing or enzyme washing renders hazardous work environment, 

micro-dust in the work-floor (In process workshop and garments 

section). The micro-dust goes through eyes, and inhalations. 

“Bio-polishing- the disadvantages”, Syed Mohammad Ismail. 

Water quality and 

quantity 

One major problem for the sector is that factories generally draw water 

from scarce underground resources, using electric pumps. And given all 

seven industrial clusters of Bangladeshi garment-manufacturing units are 

located in and around the capital city of Dhaka, the problem of water 

scarcity has become acute. “Bangladesh’s T&C industry moving 

towards a sustainable future”, Raghavendra Verma. 
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http://ei.wtin.com/article/LDGZL1668u2/2012/10/12/regional_profile_b

angladeshs_tc_industry_moving_towards_a_su/ 

Soil condition N/A 

Other pollutants N/A 

Biodiversity N/A 

Quality of employment Bio-polishing or enzyme washing renders hazardous work environment, 

micro-dust in the work-floor (In process workshop and garments 

section). The micro-dust goes through eyes, and inhalations. 

“Bio-polishing- the disadvantages”, Syed Mohammad Ismail. 

Livelihood of the poor N/A 

Access to affordable 

and clean energy 

services 

N/A 

Human and 

institutional capacity 

N/A 

Quantitative 

employment and 

income generation 

N/A 

Balance of payments 

and investment 

Overseas investment (for the return of CER) plays fairly role during 

implementation of the program.   

Technology transfer 

and technological 

self-reliance 

Now, The general trend in Bangladesh is very common to use inferior 

cotton yarn, and use Enzyme wash to get a clean and smooth hand feel 

and finish to the garments. “Water saving technology”, Dr. Wolfram 

Engel.  

ˋ ˢ̎̋˛̋͡üɎ PoA ˻̴̡̧̻͙͓͐˺ħȋ�ȡ˷ǌá˸ɠƺ˴˝̍˵Ȝ˙̋̎
̍ͣ 
 
6.2 �Ă˺î˗Ē�˴˺̣̹̱̲̈́̀̕Ɋ/˺ł�č˸ʡ˦˳ 

ˋ �Ƀ Gold Standard˺Ɋ/˺�͡ˤ̃˥̃˷ SDɊ/ęƒ˜˖̍ͣÚ˷˟˵̇˒Ⱦȫ˺
ʵ˴˻˓̣̹̱̲̈́̀̕˻˫̎̋̑g�˦˭˗̐˼ SD ˵́̂�ș˺ŵĊ˵˷̍ͣ 
ˋ ˢ̎̋̑jU˨̍ˢ˵˸¶˝˷Ē�˻˷˗˭̆͡
ł̑Ȉ�˦˳͡˛˱ǻȈǭ˳˭ě

˗˵ęƒʟǌ͞ŅÂ˺��(˺ęƒ˺ķȦ͟˜Ř̃̎̍ͣ 
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ˋ ̃˭͡˫˺ȆŤ˺Vǂłƒ˜ŋǞ˴˷˗˭̆͡˒Vǂłƒ˓ȣ(˺MŲɁ̇Ȱ˘ć

ȷ˜˖̍˴˖̏˘ͣ 
 



 
 
 
 
 
 
 
 
 

���� �,0�

 
 

• PoA-DD/CPA-DD (generic)͡CPA-DD (specific) 

• ƽ¤ɖŪ«�œ 

• Ǘ̙̹Ɉŀ̵͖͈͜ 
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PROGRAMME DESIGN DOCUMENT FORM FOR CDM PROGRAMMES OF ACTIVITIES
(F-CDM-PoA-DD)
Version 02.0

PROGRAMME OF ACTIVITIES DESIGN DOCUMENT (PoA-DD)

PART I. Programme of activities (PoA)

SECTION A. General description of PoA

A.1. Title of the PoA

Energy and Water Saving Promotion Programme for Textile Dyeing Process of Bangladesh Textile and

Garment Industries

Version: 3.0

Date: 28/11/2012

A.2. Purpose and general description of the PoA

The purpose of the PoA promotes energy and water saving through optimizing the process from yarn to

fabric on textile dyeing process that is the most water and energy consuming process in a textile and

garment factory.

The textile and garments industry has been leading Bangladesh economy since early 1990s. Garments are

the country’s biggest export products making up about three quarters of total exports, and the industry is a

symbol of the country’s dynamism in the world economy. The number of garment factories has increased

steadily and the textile and garment industry also has been increasingly becoming the most energy and

water consuming sector. Bangladesh is facing water and energy scarcity; in the capital, the people are

suffering serious waters crisis due to frequent load shedding, drastic fall in ground water level and deep

tube wells. Therefore, promoting water and energy saving measures in the textile and garment industry is

recognized to be important and urgent.

The PoA will reduce energy and water consumption in textile dyeing and finishing process through

optimizing dyeing process from yarn to fabric including promoting high quality yarns and introducing

direct dyeing, new generation reactive dyeing and other new dyes according to factories and buyers

requirements. The technologies and know-hows will be introduced and promoted by Green Project Water

Saving Technology (W.S.T), voluntarily as the W.S.T was established with a vision of promoting the

water and energy saving technologies in Bangladesh Textile and Garment industry.

The PoA is a voluntary action promoted by the W.S.T. The W.S.T is the coordinating/managing entity

(CME) of the PoA and responsible for overall supervising and managing the PoA. PEAR is the PoA

developer and CER buyer. The PEAR also supports the W.S.T on their management.

The PoA also aims to contribute environment and resources conservation significantly through water

saving and CO2 emission reductions.

UNFCCC/CCNUCC

CDM – Executive Board Page 2

The first CPA of the PoA targets the Textile and Garment factory of the Grameen Knitwear, Ltd. which

supports and closely works with the CME.

Figure 1. Increasing Trend of the Garment Factories in Bangladesh

A.3. CMEs and participants of PoA

W.S.T is the CME of the PoA which communicates with the Board.

Textile and Garment factories in Bangladesh are the implementers of CPAs under the PoA and

participants of the PoA.

PEAR also is a participant of the PoA as being the CER buyer and the PoA developer.
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A.4. Party (ies)

Name of Party involved (host)
indicates a host Party

Private and/or public entity
(ies) project participants (as

applicable)

Indicate if the Party involved
wishes to be considered as
project participant (Yes/No)

Bangladesh (host) Green Project W.S.T No

Japan
PEAR Carbon Offset Initiative,

Ltd.
No

A.5. Physical/ Geographical boundary of the PoA

The PoA covers nationwide Textile and Garment industries and then targets all Textile and Garment

factories in Bangladesh.

Therefore, the geographical boundary of the PoA is the whole Bangladesh shown in the below.

UNFCCC/CCNUCC
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Figure 2. The Boundary of the PoA (whole Bangladesh)

A.6. Technologies/measures

The CPAs under the PoA promote energy efficiency improvement the dyeing and finishing process of

Textile and Garment industry. The energy efficiency improvement will be realized through dyeing

process optimization from yarn to fabric by targeting dyeing machines and other machines such as

stenters, dryers if necessary in Textile and Garment factories. Thus, type II: Energy efficiency

improvement project activities that reduce energy consumption, on the demand side, with a maximum

output of 60 GWh per year (or an appropriate equivalent) in any year of the crediting period is applicable
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for CPAs under the PoA. Specifically, the AMS-II.D (Energy efficiency and fuel switching measures for

industrial facilities, version 12) will be applied for CPAs under the PoA for baseline and monitoring.

The process adopted in textile dyeing and finishing depends upon the fabric processed. The processes

vary by different materials (cellulose (mainly cotton), Polyester and CVC (Blended fabrics)), different

shades and different dyeing machines.

The process optimization includes inseparable two ways: one is yarn optimization such as using compact

yarn with low TPI (twist per inch), super combed spun yarn of long staple fiber or processing yarn

singeing and fabric singeing to avoid bio-polishing and improve the quality of fabric that save dyes,

chemicals, water and energy through reducing dyeing time.

Another is dyeing process optimization according to existing conditions of factories such as promoting

direct dyes, noncarcinogenic GOTS certified Sulphur Dyes, new generation of reactive dyes.

In Bangladesh, current dyeing practice for 100% cotton is classic reactive dyes.

Reactive dye is a dye that can react directly with the fabric. That means that a chemical reaction happens

between the dye and the molecules of the fabric, effectively making the dye a part of the fabric. A

reactive dye is able to create a bond with cellulose. Reactive dyes are categorized as cold (37 °C),

warm (60 °C) and hot (82 °C), which refers to the temperatures required to cause the reaction. Warm

reactive dyes are the most common.

The following is the dyeing chart of reactive dyeing for 100% cotton.

Figure 3. Dyeing Chart for 100% Cotton Classic Reactive Dyes
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Figure 4. Dyeing Chart for 100% Cotton Direct Dyes

Figure 5. Dyeing Chart for 100% Cotton New Generation Reactive Dyes
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Figure 6. Dyeing Chart for 100% Cotton Vat Dyes

The reactive dyes needs 6–10 hours and that depends on the colour of fabric; generally dark colour needs

more time. The CPAs under the PoA propose Directive dyes, new generation Reactive dyes, Vat dyes and

Sulfur +Reactive Dyes according to factories requirements. The dyeing time, water and energy

consumption of comparison of the dyeing methods is given as follows.

Figure 7. Dyeing Chart for 100% Cotton Sulphur + Reactive Dyes
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Table 1 Comparison of Proposed Technologies with Current Technology
1

When a dye is applied directly to the fabric without the aid of an affixing agent, it is called direct dyeing.

In this method, the dyestuff is either fermented (for natural dye) or chemically reduced (for synthetic vat

and sulphur dyes) before being applied.

High quality yarns are required to avoid bio-polishing or enzyme washing. It is noted that the

technologies are applied to where they fit to keep without deteriorating the quality of fabrics or it does not

mean that one can apply for all colours.

As shown in the table above the direct dyeing reduces dyeing time significantly that in turn leads energy

and water saving.

For the CVC, the dominant practice is disperse and classic reactive dyes in Bangladesh. The following is

the dyeing chart for CVC.

The current disperse and reactive dyes needs 10~14 hours and that depends on the colour of fabric; the

case of cotton, generally dark colour needs more time

Against this current dominant practice, the PoA proposes one bath CVC dyes and Scour dyes.

The following are the dyeing charts for the proposed technologies.

1
This is a simple comparison. All the data given above are not constant; it depends upon the dyeing machine liquor

ratio, depth and type of shade, Fabric composition, Fabrications etc.

Existing Reactive
Dyes Direct Dyes New Generation

Reactive Dyes Vat Dyes Sulfer+ Reactive Dyes

Number of Bathes 10~15 5~7 6~8 6~9 8~10

Time consumption (hours) 6~10 3~6 4~5 5~6 6~8

Water consumption (liter/kg fabric) 80~100 30~50 50~60 50~60 55~65

Power consumption (Kwh/kg fabric) 0.5 0.15 0.18 0.18 0.24

Steam consumption (kg-steam/kg fabric) 7.6 3.1 3.6 3.6 4.8
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Figure 8. Dyeing Chart for Current CVC Dyes

Figure 9. Dyeing Chart for One-Bath Dyes
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Figure 10. Dyeing Chart for Scour Dyes

Table 2 Comparisons of Proposed Technologies with Current Technology
2

2
This is a simple comparison. All the data given above are not constant; it depends upon the dyeing machine liquor

ratio, depth and type of shade, Fabric composition, Fabrications etc.
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Disperse and
Reactive
Dyes

One Bath Dyes Scour Dyes

Number of Bathes 15~18 3~5 10~12

Time consumption (hours) 10~14 3~5 7~10

Water consumption (liter/kg fabric) 100~130 25~35 60~100

Power consumption (Kwh/kg fabric) 0.75 0.16 0.57

Steam consumption (kg-steam/kg fabric) 11.2 3.7 8.9
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For the case of polyesters, current dyeing practice is disperse dyes. The proposed dyes for polyester is

cationic dyes.

The technologies explained above are promoted as a package and tailored to factories by the W.S.T

through conducting audits towards targeted factories.

A.7. Public funding of PoA

The PoA does not depend on any public funding given that all of the activities are by private companies.

In case any CPA under this PoA avails of public funding, it will be required to provide in its CPA-DD

that no official development assistance is diverted to the public funding.

SECTION B. Demonstration of additionality and development of eligibility criteria

B.1. Demonstration of additionality for PoA

The proposed PoA is a voluntary coordinated action by the CME as mentioned before the W.S.T was

established for promoting the water and energy saving technologies in Bangladesh Textile and Garment

industry. The implementation of the PoA and associated CPAs needed technologies initiated/led by

W.S.T and commercial incentives to encourage coordinated voluntary participation by each Textile and

Garment factory. In general, the commercial incentives for the CPA are expected to be in the forms of

energy and water use cost savings and potential CDM revenues. The commercial incentives from

technologies under the PoA is instructed and demonstrated by CME to convince factories participating

the PoA.

The PoA started with a vision to make it as a CDM PoA and individual CPAs would never be

implemented in the absence of the initiative and incentives mentioned above.

As dominant common dyeing practice for cellulose (mainly cotton) in Bangladesh is reactive dyeing with

medium quality yarns thus the energy and water saving technologies are hardly disseminated without

efforts of the CME. Hence, avoidance of anthropogenic GHG emissions would have not occurred in

absence of this PoA; current practices would be used continuously.

The demonstration of additionality for each CPA will be provided in the individual CPA-DD through

meeting the eligibility criteria.

B.2. Eligibility criteria for inclusion of a CPA in the PoA

The CME has established the eligibility criteria in accordance with EB 65, Annex 3, “Standard for

demonstration of additionality, development of eligibility criteria and application of multiple

methodologies for programme of activities” for the implementation of the PoA, as follows:

Table 3. Eligibility Criteria

No Requirements for Eligibility
Criteria

Eligibility Criteria Conformity
Yes or No
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A The geographical boundary of

the CPA including any time-

induced boundary consistent

with the geographical boundary

set in the PoA.

A.1 A CPA targets a textile and garment

factory in Bangladesh

Each CPA will

demonstrate

the conformity

of the

eligibility

criteria

A.2 The name and the address of the

factory are defined

Each CPA will

demonstrate

the conformity

of the

eligibility

criteria

B Conditions that avoid double

counting of emission reductions

like unique identifications of

product and end-user locations

(e.g. programme logo)

B.1 A CPA is a new project which is not

registered large scale CDM or SSC-CPA in

the other PoA

Each CPA will

demonstrate

the conformity

of the

eligibility

criteria

B.2 There is unique identification of the target

factory

Each CPA will

demonstrate

the conformity

of the

eligibility

criteria

C The specifications of

technology/measure including

the level and type of service,

performance specifications

including compliance with

testing/certifications;

C.1 Is it possible to submit specification of

technology/measure when the DOE validates

or verify?

Each CPA will

demonstrate

the conformity

of the

eligibility

criteria

D Conditions to check the start

date of the CPA through

documentary evidence;

D.1 The start date of a CPA is not, or will not

be, prior to the commencement of validation

of the PoA.

Each CPA will

demonstrate

the conformity

of the

eligibility

criteria

E Conditions that ensure

compliance with applicability

and other requirements of

single or multiple

methodologies applied by

CPAs;

E.1 Does a CPA meet the applicability and

other requirements of AMS- II.D as

described in PoA-DD section B.3.

Each CPA will

demonstrate

the conformity

of the

eligibility

criteria

F The conditions that ensure that

CPAs meet the requirements

pertaining to the demonstration

of additionality

F.1 The achieved energy saving of a CPA at a

scale of no more than 60 GWhth per year

Each CPA will

demonstrate

the conformity

of the

eligibility

criteria

F.2 If the achieved energy saving of a CPA is

more than 60 GWhth per year, a barrier due to

prevailing practice is applied. The

prevailing dyeing practice in Bangladesh

Textile and Garment industry is reactive

Each CPA will

demonstrate

the conformity

of the

eligibility
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dyes for cellulose; disperse dyes for CVC

and polyester.

criteria

G The PoA-specific requirements

stipulated by the CME

including any conditions related

to undertaking local stakeholder

consultations and

environmental impact analysis

G.1 A CPA performs local stakeholder

consultation before the inclusion of SSC-

CPA.

Each CPA will

demonstrate

the conformity

of the

eligibility

criteria

G.2 A CPA does not need to performs the

environmental impacts analysis according to

the regulation of Bangladesh

Each CPA will

demonstrate

the conformity

of the

eligibility

criteria

H Conditions to provide an

affirmation that funding from

Annex I parties, if any, does not

result in a diversion of official

development assistance;

H.1 A CPA does not use any fund from

Annex I parties

Each CPA will

demonstrate

the conformity

of the

eligibility

criteria

H.2 If a CPA uses a fund from Annex I

parties then it does not result in a diversion

of official development assistance

Each CPA will

demonstrate

the conformity

of the

eligibility

criteria

I Where applicable, target group

(e.g.

domestic/commercial/industrial,

rural/urban, grid-connected/off-

grid) and distribution

mechanisms (e.g. direct

installation)

I.1 Not applicable Not applicable

J Where applicable, the

conditions related to sampling

requirements for a PoA in

accordance with the approved

guidelines/standard from the

Board pertaining to sampling

and surveys;

J.1 A CPA-DD applies 95/10 (confidence

/precision) for any necessary survey

according

Each CPA will

demonstrate

the conformity

of the

eligibility

criteria

K Where applicable, the

conditions that ensure that CPA

in aggregate meets the small-

scale or micro-scale threshold

criteria and remains within

those thresholds throughout the

crediting period of the CPA

The aggregate energy savings by a CPA

does not exceed the equivalent of 180

GWhth per year

Each CPA will

demonstrate

the conformity

of the

eligibility

criteria

L Any SSC-CPA included in the

PoA is not a de- bundled

component of another CDM

programme activity (CPA) or

CDM project activity

L.1 Is a CPA confirmed to a single project,

which is not a de-bundled component of

another large-scale CPA or CDM project

activity as per the latest guidance given in

CDM EB?

Each CPA will

demonstrate

the conformity

of the

eligibility

UNFCCC/CCNUCC
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criteria

M Crediting period of any CPA

does not exceed the end date of

the PoA.

M.1 Is the crediting period of a CPA is

within the crediting period of the PoA?

Each CPA will

demonstrate

the conformity

of the

eligibility

criteria

B.3. Application of methodologies

The methodology applied for CPA under the PoA is:

Scope No: 4

Sectoral scope: Energy Demand

Category: AMS-II.D. (Energy efficiency and fuel switching measures for industrial facilities)

Version: 12

The conformity of PoA in line with applicability conditions in the AMS-II.D is described in the following

table.

Table 4. Baseline and Monitoring Methodology Applicability Demonstration

No Applicable conditions of the Methodology Conformity of CPAs
1 This category comprises any energy efficiency

and fuel switching measures implemented at a

single or several industrial or mining and

mineral production facility/ies. This category

covers project activities aimed primarily at

energy efficiency;

Each CPA will target dyeing process of a

garment factory to reduce energy and water

consumption in the dyeing process through

introducing energy and water saving

technologies.

2 This category is applicable to project activities

where it is possible to directly measure and

record the energy use within the project

boundary (e.g., electricity and/or fossil fuel

consumption).

The electricity and fossil fuel consumption for

textile dyeing process can be measured

directly through meters installed at

corresponding points of energy an water

supply lines.

3 This category is applicable to project activities

where the impact of the measures implemented

(improvements in energy efficiency) by the

project activity can be clearly distinguished

from changes in energy use due to other

variables not influenced by the project activity

(signal to noise ratio).

Each CPA under the PoA focuses on

optimizing or changing textile dyeing process

on dyeing machines and other machines. Then

the target of the measures is clear; the impacts

of the measures are controllable,

distinguishable and visible from the dyeing

machines performance charts and/or other

meters.

4 The aggregate energy savings of a single

project (inclusive of a single facility or several

facilities) may not exceed the equivalent of 60

GWhe per year. A total saving of 60 GWhe per

year is equivalent to a maximal saving of 180

GWhth per year in fuel input.

The aggregate energy savings of each CPA

under the PoA is up to 60 GWhe per year.

Any overages happened would not be claimed

for emission reduction.
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SECTION C. Management system

(1) Generic description of the operation and management system:

W.S.T is responsible for collection of all necessary information from target factories directly and

responsible for defining and inclusion of each CPA supported by PEAR.

Textile and Garment factories who voluntarily participate in the PoA have responsibility to provide

necessary information for management of the PoA.

The factories will sign agreements (using a specific format) with the W.S.T to promise providing all the

relevant information and undertaking the monitoring.

Figure 11. Managing and Reporting Structure of the PoA
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-- Batch wise baseline electricity consumption for targeted dyeing machines

-- Batch wise baseline steam consumption for targeted dyeing machines

-- Batch wise baseline water consumption for targeted dyeing machines

-- Number of batches for machines for different dyeing process in the project

-- Batch wise electricity consumption for targeted machines

-- Batch wise steam consumption for targeted dyeing machines

-- Batch wise water consumption for targeted dyeing machines

-- Electricity consumption for targeted machines other dyeing machines

-- Steam consumption for targeted dyeing machines other than dyeing machines

-- Water consumption for targeted dyeing machines other than dyeing machines

It is noted that the management system does include other information than the required ones for CDM

PoA. The W.S.T will consider which information/data are to be reported in addition to the ones needed

for CDM.

Related responsibilities and tasks of participants under the record keeping system are described in the

Table below.

It is noted that the process of definition and inclusion of each CPA is to be undertaken W.S.T supported

by PEAR using the information of above-mentioned management system.

Table 5. Responsibilities and tasks of players involved in the PoA

Players Personnel Processes
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Coordination of

the PoA

including the

process if

inclusion of

CPAs

W.S.T CDM

managing

team

supported

by PEAR

x Supervise implementers and

receives the relevant information

provided by implementers.

x Apply the registration of the PoA

with UNFCCC CDM Executive

Board as a focal point.

x Develop a PoA management

system and making continuous

improvements of the system.

x Carry out the management and

coordination of PoA in accordance

with the management system.

x Select and contract CPA

implementers; Make decision on

whether to implement a specific

CPA based on the proposal

submitted by the CPA

implementer.

x Develop and update eligibility

criteria for inclusion of CPAs.

x Improve the PoA management

system according to the latest

methodology and standards. If

there are new problems during the

random check, the PoA

management system should be

improved.

CDM

technical

advisory

team

x Provide training and capacity

development for personnel in the

whole process of CPA

implementers.

x Carry out the technical review and

control of inclusion of CPAs.

x Review of the competencies of

personnel involved in the process

of inclusion of CPAs.

Each CPA implementer

CDM

managing

team

x Submit a proposal about CPA

implementation to CME for

making decision.

x Collect the initial information

using standardized formats and

transfer them into an electronic

database.

x Maintain all the records,

documents and database in the

process of CPA implementing,

and make them available to CME

for checking randomly and DOE

for validation or verification.

x Carry out monitoring action in

accordance with monitoring plan.
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Ex ante and ex

post data

collection

W.S.T

CDM

technical

advisory

team

x Specify the required data/

information to be collected before

start and/or during implementation

of each CPA.

Each CPA implementer x Conduct data collection from its

own factory.

Data storage

and

management

W.S.T

CDM

technical

advisory

team

x Develop database format for

CPAs.

x Check the reported data from CPA

each implementer.

x Calculate emission reductions

based on the data reported by

implementers.

x Implement data management of

covered CPAs.

x Compile and store data as a

database.

Each CPA implementer

CDM

managing

team

x Collect and compile

data/information as electronic file.

x Store the electronic and hard copy

of the data and information.

x Provide the electronic file to

CME.

Communication

and reporting

W.S.T CDM

managing

team

x Coordinate between implementers

and communicating with DOE and

CDM EB

Each CPA implementer CDM

managing

team

x Report collected information to

the W.S.T.

Training and

capacity

building

W.S.T CDM

technical

advisory

team

x Develop and establish training

program for the implementers.

x Implement seminars for

implementers to meet the needs of

the monitoring plan.

Quality

assurance and

verification

W.S.T

CDM

technical

advisory

team

x Establish and maintain quality

assurance system with a view to

ensuring transparency and

allowing for verification.

x Prepare for, facilitate and co-

ordinate verification process.

Each CPA implementer

CDM

managing

team

x Implementers undertake regular

check of meters and conduct

calibration in accordance with the

specifications and requirements.

x Prepare backup ways to get data

and information for the cases of

data loss
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(3) A system/procedure to avoid double accounting e.g., to avoid the case of including a new CPA that

has been already registered either as a CDM project activity or as a CPA of another PoA:

The W.S.T technically reviews at the time of CPA inclusion that any biogas digester system under the

CPA does not belong to another CPA under this PoA or another registered CDM project activity or

another CDM PoA.

It is also checked whether there is any other CDM activity that targeted the same factory covered by the

CPA proposed.

(4) The SSC-CPA included in the PoA is not a de-bundled component of another CPA or CDM project

activity:

The W.S.T will follow the latest version of guidance provided by the Executive Board on “Occurrence of

De-bundling under Programme of Activity” to identify whether a proposed CPA is a de- bundled

component of a large scale activity.

(5) The provisions to ensure that those operating the CPA are aware of and have agreed that their activity

is being subscribed to the PoA:

Any CPA under the PoA is recommended and planned by the W.S.T and PEAR. Moreover, as explained

in table above, under the record keeping system, the implementers are to have a contract to undertake any

project activities under the PoA—under supervision by the W.S.T—are well aware of and have agreed to

their activity under the PoA.
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SECTION D. Duration of PoA
D.1. Start date of PoA

The start date of the PoA is the date in which the PoA-DD published for global stakeholder consultation.

D.2. Duration of the PoA

The duration of the PoA is 28 years 0 month

SECTION E. Environmental impacts
E.1. Level at which environmental analysis is undertaken

The dyeing process energy and water saving PoA is believed to have no any negative impacts on the

environment.

The impact of each CAP under the PoA on the environment is identical in most extension regardless of

location; therefore, Environmental Analysis is done at the PoA level.

E.2. Analysis of the environmental impacts

As the PoA focuses on process change or process optimization in the existing textile and garment

factories that have had environmental clearance certificates and the PoA is seen as no any negative

environmental impacts then an additional environmental impact assessments for PoA is not required.

The impact of the PoA on the environment in the whole process is believed to be positive, which is

manifested in the following aspects:

(1) The project will contribute to ensure future water security in Bangladesh.

The underground water is the main source of drinking water in Bangladesh. However, for textile

dyeing in Bangladesh garment industry, underground water also has been used dominantly. It has

been figured out that the heavy lifting of underground water on a regular basis in so many places

including Dhaka city is causing the underground water levels to dry up faster than is normal. The

project promises to reduce underground water consumption for textile dyeing process

significantly.

(2) The project will contribute to ease land subsidence having occurred.

It is reported that there are too many places in the country where the heavy withdrawal of

underground waters have disturbed the soil layers and caused land subsidence. Even in the capital

city and other cities of the country that depend disproportionately in the lifting of underground

water for household and other uses, land subsidence is noted to be a serious consequence of the

practice. Thus, from the preventing the disfigurement of land and its calamitous effects, a

reducing consumption of underground water is an indispensable way.

SECTION F. Local stakeholder comments
F.1. Solicitation of comments from local stakeholders
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The Local stakeholder consultation meeting was conducted at the PoA level as social and environmental

impacts of the CPAs are seen to be identical regardless of target factories.

The PoA level Local Stakeholder Consultation Meeting was held at Uttara Club (Lotus Hall), Dhaka on

5th of November 2012 for having comments and opinions from local stakeholder from various sectors.

Around 50 participants including Mr. Faruque Hassan, Vice President, BGMEA, delegates from Textile

and Garment Factory and experts fromMachinery Manufacturer were present in the meeting.

F.2. Summary of comments received

The comments were received during the meeting is summarized in the table as below.

Table 6. Questions and Comments Received

Stakeholder comment Was comment taken into
account (Yes/ No)?

Explanation (Why? How?)

Is this project can reduce the

use of chemical & if yes how?

(Mr. Mohammad Roqibul Islam

from Deutsche Gesellschaft für

Internationale Zusammenarbeit

(GIZ) GmbH)

Clarification was given This project can reduce the use

of chemical for textile wet

processing. Because in textile

wet processing the chemicals

are dozing in g/liter, so

according to our proposed

technology (in which 30-40

liters of water are used for

each kg cotton fabric

processing) we are using less

amount of water then the

existing system (100 liters of

water for each kg fabric

processing) that’s how we are

saving chemicals.

Does the concentration of

chemical increase in ETP

(Effluent Treatment Plant) after

the implementation of the

project? If increase then how

you will control this?

(Mr. Mohammad Roqibul Islam

from Deutsche Gesellschaft für

Internationale Zusammenarbeit

(GIZ) GmbH)

Clarification was given No our project does not

increase the concentration of

chemical in the ETP. So we

don’t need to control this

matter in ETP.

Why you are working only on

two-model factories?

(Mr. Zaman from Jamuna

Group)

Clarification was given At present, we are actively

working with the two factories

(Grameen Knitwear Ltd. &

Landmark Fabrics Limited) to

register the programmatic

CDM (PoA) as a CDM project.

After registration the entire

interested factory can be

included to the programme.
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F.3. Report on consideration of comments received

All questions and comments are responded to increase stakeholders understanding of the project.

Some factories’ requirements of conducting audits on their factories for joining the project are accepted.

Some stakeholder’s requests to complete the sustainable development matrix after the meeting are

accepted also. Please refer to the table above for detailed responds for corresponding questions and

comments.

SECTION G. Approval and authorization

The Letter of Approval from both host country (Bangladesh) and Japan will be received in due time.

How other factories can be a

part of this Project and what are

the criteria for this?

(Mr. Zaman from Jamuna

Group)

Clarification was given Other factories also can be a

part of this project as a CPA

(Component Project Activity)

after the PoA registered to be

CDM project. Any textile and

garment factory in Bangladesh

can apply participation of the

PoA through implementing

water and energy technologies

proposed by W.S.T. So please

contact with W.S.T which will

advise you on what kind of

technologies will appropriate

for your factory.

Does your technology can

overcome the fastness problem

of red and dark black?

(Mr. Zaman from Jamuna

Group)

Clarification was given Our proposed technology can

overcome this problem. By

choosing the appropriate

process of dyeing from our

proposed options this problem

can easily solved.

If we invite you, are you

interested to come to our

factory?

(Mr. Zaman from Jamuna

Group)

Yes We are interested to work with

factories who are believing and

willing to apply our idea

May we take back the

sustainable development matrix

and return it by e-mail with full

completion?

(Mr. Sohag Miah from

NIAGARA TEXTILES LTD)

Yes You can complete the table

after the meeting and send it

back us with e-mail. And kind

of continues inputs are

welcome by e-mail and

telephone.
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PART II. Generic component project activity (CPA)

SECTION A. General description of a generic CPA

A.1. Purpose and general description of generic CPAs

The proposed small-scale Component Project Activity (CPA) would consist of introducing energy and

water saving technology toward dyeing process of the Garment factories. The aim of the CPA is to

contribute to the sustainable development of Bangladesh. The proposed SSC-CPA will reduce greenhouse

gas emissions through the increase in energy efficiency as well as saving water consumption of the

targeted garment factories in textile dyeing process.

SECTION B. Application of a baseline and monitoring methodology

B.1. Reference of the approved baseline and monitoring methodology (ies) selected

Baseline and Monitoring

Methodology

Version 12

Sectoral Scope: 04

EB 51

AMS-II.D;

Energy efficiency and fuel

switching measures for industrial

facilities

Tools and Guidelines

EB 65 Report, Annex 3, Version

01.0

Standard for demonstration of

additionality, development of

eligibility criteria and application

of multiple methodologies for

programme of activities

EB 65 Report, Annex 2, Version

2.0

Standard for sampling and

surveys for CDM project

activities and Programme of

Activities

EB 63 Report, Annex 24,

Version 8

Attachment A to Appendix B of

the simplified modalities and

procedures for CDM small-scale

project activities.

EB 54 Report, Annex 13,

Version 3

Guidelines on assessment of de-

bundling for SSC project

activities

EB 67 Report, Annex 30,

Version 02.0

GUIDELINES FOR

COMPLETING THE

PROGRAMME DESIGN

DOCUMENT FORM FOR

SMALL-SCALE CDM

PROGRAMMES OF

ACTIVITIES

EB 66 Report, Annex 17,

Version 01.0

GUIDELINES FOR

COMPLETING THE

COMPONENT PROJECT

DESIGN DOCUMENT FORM

FOR SMALL-SCALE

COMPONENT PROJECT

ACTIVITIES
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EB 68 Report, Annex 27,Version

09.0

EB 68 Report, Annex 26,Version

04.0

GUIDELINES ON THE

DEMONSTRATION OF

ADDITIONALITY OF SMALL-

SCALE PROJECT ACTIVITIES

GUIDELINES FOR

DEMONSTRATING

ADDITIONALITY OF

MICROSCALE PROJECT

ACTIVITIES

B.2. Application of methodology (ies)

The methodology of AMS-II.D (Energy efficiency and fuel switching measures for industrial facilities) is

applied for CPAs under the PoA and a justification of applicability of the methodology is given in the

table 7 below. CPA-specific conformity or compliance with the eligibility criteria will be assessed at the

time of its inclusion.

Table 7. Baseline and Monitoring Methodology Applicability

No Applicable conditions of the Methodology Conformity of CPAs

1 This category comprises any energy

efficiency and fuel switching measures

implemented at a single or several industrial

or mining and mineral production

facility/ies. This category covers project

activities aimed primarily at energy

efficiency;

Each CPA will promote energy efficiency

improvement for textile dyeing and finishing

process of a textile and garment factory by

targeting dyeing machine and other machines.

2 This category is applicable to project

activities where it is possible to directly

measure and record the energy use within

the project boundary (e.g., electricity and/or

fossil fuel consumption).

The electricity and fossil fuel consumption for

textile dyeing process can be measured or

calculated through directly measured value by

meters installed at corresponding points of

energy an water supply lines.

3 This category is applicable to project

activities where the impact of the measures

implemented (improvements in energy

efficiency) by the project activity can be

clearly distinguished from changes in energy

use due to other variables not influenced by

the project activity (signal to noise ratio).

Each CPA under the PoA focuses on

optimizing or changing textile dyeing process

in dyeing machines or other machines. Then

the target of the measures is clear; the impacts

of the measures are controllable,

distinguishable.
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4 The aggregate energy savings of a single

project (inclusive of a single facility or

several facilities) may not exceed the

equivalent of 60 GWhe per year. A total

saving of 60 GWhe per year is equivalent to

a maximal saving of 180 GWhth per year in

fuel input.

For every year during the crediting period, the

aggregate energy savings of each CPA under

the PoA will not exceed 180 GWhth per year.

If during implementation and monitoring of

each CPA goes beyond 180 GWhth in any year

of the crediting period, the GHG emission

reductions that can be claimed during this

particular year shall be capped at the maximal

saving of 180 GWhth estimated in the

registered CPA-PDD for that year during the

crediting period.

B.3. Sources and GHGs

The figure 12 below depicts related equipment, systems and flows of mass and energy in each CPA under

the PoA. The project boundary of each CPA covers:

x The dyeing machines (pretreatment and dyeing)

x The other machines for finishing (Stenters, dryers)

x The water supply system

x The effluent treatment plant

x The geographical area covering energy sources such as boilers and captive generators at factories.
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Figure 12. The Physically Delineation of Each CPA

As per the methodology, the sources of GHGs and GHGs considered in CPAs under the PoA are

explained in the table below.
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B.4. Description of baseline scenario
As per the methodology AMS II.D./version 12, the baseline scenario for the PoA is demonstrated as

follows.

In the absence of the CDM project activity, the factories would continue to apply the current conventional

dyeing practices to consume energy at historical average levels, until the time at which the dyeing

practices would be likely to be replaced by the energy and water saving technologies in the absence of the

CDM project activity.

B.5. Demonstration of eligibility for a generic CPA

Source GHGs Included? Justification/Explanation

Baseline

Electricity consumption of

dyeing machines and

other targeted machines in

the dyeing processes (if

any) for textile dyeing

CO2 Yes Major Source of emissions

CH4 No
Minor Source and thereby

neglected

N2O No
Minor Source and thereby

neglected

Steam consumption of

dyeing machines and

other targeted machines in

the dyeing processes (if

any) for textile dyeing

CO2 Yes Major Source of emissions

CH4 No
Minor Source and thereby

neglected

N2O No
Minor Source and thereby

neglected

Electricity consumption

for pumping up water that

used in dyeing processes

for textile dyeing and

pumping up waste water

from a tank to tank in

effluent treatment process

CO2 Yes Major Source of emissions

CH4 No
Minor Source and thereby

neglected

N2O No
Minor Source and thereby

neglected

Project

Electricity consumption of

dyeing machines and

other targeted machines in

the dyeing processes (if

any) for textile dyeing

CO2 Yes Major Source of emissions

CH4 No
Minor Source and thereby

neglected

N2O No
Minor Source and thereby

neglected

Steam consumption of

dyeing machines and

other targeted machines in

the dyeing processes (if

any) for textile dyeing

CO2 Yes Major Source of emissions

CH4 No
Minor Source and thereby

neglected

N2O No
Minor Source and thereby

neglected

Electricity consumption

for pumping up water that

used in dyeing processes

for textile dyeing and

pumping up waste water

from a tank to tank in

effluent treatment process

CO2 Yes Major Source of emissions

CH4 No
Minor Source and thereby

neglected

N2O No
Minor Source and thereby

neglected
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All CPAs are eligible under the PoA, if the CPA complies with the following criteria:

No Eligibility Criteria Conformity
Yes or No

1 A CPA targets a textile and garment factory in Bangladesh Each CPA will demonstrate

the conformity of the

eligibility criteria

2 The name and the address of the factory are defined Each CPA will demonstrate

the conformity of the

eligibility criteria

3 A CPA is a new project which is not registered large scale CDM or

SSC-CPA in the other PoA

Each CPA will demonstrate

the conformity of the

eligibility criteria

4 There is unique identification of the target factory Each CPA will demonstrate

the conformity of the

eligibility criteria

5 Is it possible to submit specification of technology/measure when

the DOE validates or verify?

Each CPA will demonstrate

the conformity of the

eligibility criteria

5 The start date of a CPA is not, or will not be, prior to the

commencement of validation of the PoA.

Each CPA will demonstrate

the conformity of the

eligibility criteria

7 Does a CPA meet the applicability and other requirements of

AMS- II.D as described in PoA-DD section B.3.

Each CPA will demonstrate

the conformity of the

eligibility criteria

8 The achieved energy saving of a CPA at a scale of no more than 60

GWhth per year

Each CPA will demonstrate

the conformity of the

eligibility criteria

9 If the above condition is not satisfied, a barrier due to prevailing

practice in Bangladesh Textile and Garment industry that is

reactive dyes for cellulose; disperse dyes for CVC and polyester

would prevent occurrence of CPAs.

Each CPA will demonstrate

the conformity of the

eligibility criteria

10 A CPA performs local stakeholder consultation before the

inclusion of SSC-CPA.

Each CPA will demonstrate

the conformity of the

eligibility criteria

11 A CPA does not need to performs the environmental impacts

analysis according to the regulation of Bangladesh

Each CPA will demonstrate

the conformity of the

eligibility criteria

12 A CPA does not use any fund from Annex I parties Each CPA will demonstrate

the conformity of the

eligibility criteria

13 If a CPA uses a fund from Annex I parties then it does not result

in a diversion of official development assistance

Each CPA will demonstrate

the conformity of the

eligibility criteria

14 A CPA-DD applies 95/10 (confidence /precision) for any

necessary survey according

Each CPA will demonstrate

the conformity of the

eligibility criteria

15 The aggregate energy savings by a CPA does not exceed the

equivalent of 180 GWhth per year

Each CPA will demonstrate

the conformity of the

eligibility criteria

16 Is a CPA confirmed to a single project, which is not a de-bundled

component of another large-scale CPA or CDM project activity as

Each CPA will demonstrate

the conformity of the
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per the latest guidance given in CDM EB? eligibility criteria

17 Is the crediting period of a CPA is within the crediting period of

the PoA?

Each CPA will demonstrate

the conformity of the

eligibility criteria

B.6. Estimation of emission reductions of a generic CPA

B.6.1. Explanation of methodological choices

Baseline Emissions

As mentioned before, the baseline scenario for the project is the continuation of current dyeing process

(mainly conventional reactive dyeing) in garment factories.

According to the methodology ASM-II-D, the baseline emission can be calculated based on the following

equation.

௬ܧܤ ൌ ሺܥܧ஽௬௘௜௡௚ǡ௬஻௅ ൅ ௐ௔௧௘௥ǡ௬ܥܧ
஻௅ ሻ ൈ ஼ைଶ஻௅ǡ௘௟௘௖ܨܧ �൅ ௬஻௅ܥܵ�

ൈܨܧ��஼ைଶ஻௅ǡ௦௧௘௔௠ (1)

Where:

௬ܧܤ Baseline emissions in a year y (CO2 ton/year)

஽௬௘௜௡௚,௬஻௅ܥܧ
Baseline electricity consumption by dyeing machines and other machines to which

new/additional measure are introduced in the dyeing processes by the CPA in year y
(kWh/year)

ௐ௔௧௘௥,௬ܥܧ
஻௅

Baseline electricity consumption by pumping of clean water that used in dyeing

machines and pumping of waste water from tank to tank at effluent treatment plants in

year y (kWh/year)

௬஻௅ܥܵ
Baseline steam consumption by dyeing machines and other machines to which

new/additional measure are introduced in the dyeing process by the CPA in year y (ton-
steam/year)

஼ைଶ஻௅,௘௟௘௖ܨܧ CO2 emission factor of electricity used (a grid emission factor or an emission factor of

captive generator being used) (ton CO2/MWh)

஼ைଶ஻௅,௦௧௘௔௠ܨܧ CO2 emission factor for steam generation at factories (ton CO2/ton)

஽௬௘௜௡௚ǡ௬஻௅ܥܧ = ෍෍෍෍ܥܧ௜ǡ௝ǡ௞ǡ௟
஻௅ǡ஻௔௧௖௛ǡௗ௬௘௜௡௚

௟௞௝௜
ൈ ௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ +෍ܥܧ௠ǡ௬஻௅

௠
(2)

Where:

஽௬௘௜௡௚,௬஻௅ܥܧ Baseline electricity consumption by dyeing processes in year y (kWh/year)

௜,௝,௞,௟ܥܧ
஻௅,஻௔௧௖௛,ௗ௬௘௜௡௚

Historical average electricity consumption of a dyeing machine i for a batch in the
baseline dyeing process for brightness of colour j material k at a load-type of l
(kWh/batch)
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௜,௝,௞,௟,௬௉௃ܤܰ Number of batches on a dyeing machine i in the project dyeing for brightness of
color j material k at a load-type of l in a year y

i Type of dyeing machines in the factory

j Brightness of color of textile being dyed in the factory (j: light, medium, dark)
k Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)
l Type of load for dyeing machine in a factory

௠஻௅ܥܧ Historical average electricity consumption of a targeted machine m in the factory
by the project other than dyeing machine in a year y (kWh/year), if any

m Targeted machine other than dying machines in a dyeing processes of the factory

by the project, if any

ௐ௔௧௘௥ǡ௬ܥܧ
஻௅ = ෍෍෍෍ܹܥ௜ǡ௝ǡ௞ǡ௟஻௅ǡ஻௔௧௖௛

௟௞௝௜
ൈ ௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ �ൈܥܧ��௙௥௘௦௛ǡ௪௔௧௘௥

஻௅ǡ௣௨௠௣௜௡௚ +෍෍෍෍ܹܥ௜ǡ௝ǡ௞ǡ௟஻௅ǡ஻௔௧௖௛

௟௞௝௜

ൈ ௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ �ൈܥܧ��௪௔௦௧௘ǡ௪௔௧௘௥஻௅ǡ௣௨௠௣௜௡௚ ൈ ሺܰ െ ͳሻ ൅෍ܹܥ௠ǡ௬஻௅

௠
ൈܥܧ��௙௥௘௦௛ǡ௪௔௧௘௥

஻௅ǡ௣௨௠௣௜௡௚ +෍ܹܥ௠ǡ௬஻௅

௠

ൈܥܧ��௪௔௦௧௘ǡ௪௔௧௘௥஻௅ǡ௣௨௠௣௜௡௚ �ൈ �ሺܰ െ 1) (3)
Where:

ௐ௔௧௘௥,௬ܥܧ
஻௅ Baseline electricity consumption by pumping of water that used in dyeing machines

in year y (kWh/year)

௜,௝,௞,௟஻௅,஻௔௧௖௛ܥܹ Historical average water consumption in machine i for a batch in the baseline dyeing
process for colour j material k at a load of l (Litre/batch)

௜,௝,௞,௟,௬௉௃ܤܰ Number of batches on a machine i in the project dyeing for color j material k at a load
of l in a year y

௙௥௘௔௦௛ܥܧ ,௪௔௧௘௥
஻௅,௣௨௠௣௜௡௚ Historical average electricity consumption for pumping underground water

(kWh/liter)

i Type of dyeing machines in a factory

j Color of textile being dyed in a factory (j: light, medium, dark)
k Type of textile being dyeing in a factory (k: cellulose, CVC and polyester)
l Different load for dyeing a machine in a factory

௠,௬஻௅ܥܹ Historical average water consumption of a targeted machine m in the factory by the
project other than dyeing machine in a year y (Litre/year)

m Targeted machine other than dying machines in a dyeing processes of the factory by

the project, if any

௪௔௦௧௘,௪௔௧௘௥஻௅,௣௨௠௣௜௡௚ܥܧ Historical average electricity consumption for pumping waste water from tank to tank

(kWh/liter)

N Number of tanks at effluent treatment plant (ETP)

௬஻௅ܥܵ = ෍෍෍෍ܵܥ௜ǡ௝ǡ௞ǡ௟஻௅ǡ஻௔௧௖௛

௟௞௝௜
ൈ ௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ +෍ܵܥ௠ǡ௬஻௅

௠
(4)

Where:

௬஻௅ܥܵ Baseline steam consumption by dyeing processes in year y (ton/year)

௜ܥܵ ,௝,௞,௟஻௅,஻௔௧௖௛ Historical average steam consumption of a dyeing machine i for a batch in the baseline
dyeing process for colour j material k at a load-type of l (ton-steam/batch)

௜,௝,௞,௟,௬௉௃ܤܰ Number of batches on a machine i in the project dyeing for color j material k at a load-
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type of l in a year y
i Type of dyeing machines in the factory

j Brightness of color of textile being dyed in the factory (j: light, medium, dark)
k Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)
l Type of load for dyeing machine in a factory

௠஻௅ܥܵ Historical average steam consumption of a targeted machine m in the factory by the
project other than dyeing machine in a year y (kWh/year), if any

m Targeted machine other than dying machine in a dyeing processes of the factory by the

project, if any

஼ைଶ஻௅ǡ௘௟௘௖ܨܧ ൌ �ͲǤͷͺͶ�ሺݎ݋ݐ݂ܿܽ�݊݋݅ݏݏ݅݉݁�݀݅ݎ݃�݄ݏ݈݁݀ܽ݃݊ܽܤሻ������������������������������������������������
��������ݎ݋

=
௚௘௡஻௅ǡ௙௨௘௟ܥܨ ൈ ௚௘௡௙௨௘௟݁ܦ ൈ ܥܰ ௚ܸ௘௡

௙௨௘௟ ൈ ஼ைଶ௙௨௘௟ǡ௚௘௡ܨܧ

௚௘௡஻௅ǡ௙௨௘௟ܩܧ (5)

Where:

஼ைଶ஻௅,௘௟௘௖ܨܧ CO2 emission factor of electricity used (a grid emission factor or process or an emission

factor of captive generator being used) (ton CO2/MWh)

௚௘௡஻௅,௙௨௘௟ܩܧ Historical average of electricity generated from generators (kWh/year). Data for the past

three years is preferable; at least one-year vintage data is necessary.

௚௘௡஻௅.௙௨௘௟ܥܨ Historical fuel consumption average of generators (m
3
/year). Data for the past three years

is preferable; at least one-year vintage data is necessary.

ܥܰ ௚ܸ௘௡
௙௨௘௟ Net caloric value of the fuel used for generators (TJ/Gg)

௚௘௡௙௨௘௟݁ܦ Density of the fuel for generators (kg/m
3
)

஼ைଶ௙௨௘௟,௚௘௡ܨܧ CO2 emission factor of the fuel for generators (kg-ton CO2/TJ)

஼ைଶ஻௅ǡ௦௧௘௔௠ܨܧ

= ௕௢௜௟௘௥஻௅ǡ௙௨௘௟ܥܨ ൈ ௕௢௜௟௘௥௙௨௘௟݁ܦ ൈ ܥܰ ௕ܸ௢௜௟௘௥
௙௨௘௟ ൈ ஼ைଶ௙௨௘௟ǡ௕௢௜௟௘௥ܨܧ

ܵ ௕ܲ௢௜௟௘௥
஻௅ǡ௙௨௘௟ (6)

Where:

஼ைଶ஻௅,௦௧௘௔௠ܨܧ CO2 emission factor for the steam generation (ton CO2/ton steam)

ܵ ௦ܲ௧௘௔௠
஻௅,௙௨௘௟ Historical amount of steam produced from boilers (ton-steam/year). Data for the past

three years is preferable; at least one-year vintage data is necessary.

௦௧௘௔௠஻௅,௙௨௘௟ܥܨ Historical fuel consumption of boilers (m
3
/year). Data for the past three years is

preferable; at least one-year vintage data is necessary.

ܥܰ ௦ܸ௧௘௔௠
௙௨௘௟ Net caloric value of the fuel used for boilers (TJ/Gg)

௦௧௘௔௠௙௨௘௟݁ܦ Density of the fuel for boilers (kg/m
3
)

஼ைଶ௙௨௘௟,௕௢௜௟௘௥ܨܧ CO2 emission factor of the fuel for boilers (kg-ton CO2/TJ)
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Project Emissions

௬ܧܲ ൌ ሺܥܧ஽௬௘௜௡௚ǡ௬௉௃ ൅ ௐ௔௧௘௥ǡ௬ܥܧ
௉௃ ሻ ൈ ஼ைଶ௉௃ǡ௘௟௘௖ܨܧ �൅ ௬௉௃ܥܵ�

ൈܨܧ��஼ைଶ௉௃ǡ௦௧௘௔௠ (7)

Where:

PEy Project emission in a year y (CO2 ton/year)

஽௬௘௜௡௚,௬௉௃ܥܧ Project electricity consumption by dyeing machines and other machines which introduce

new/additional measure in the dyeing processes by the CPA in year y (kWh/year)

ௐ௔௧௘௥,௬ܥܧ
௉௃ Project electricity consumption by pumping of water that used in dyeing machines in year

y (kWh/year)

௬௉௃ܥܵ
Project steam consumption by dyeing machines and other machines which introduce

new/additional measure in the dyeing processes by the CPA in year (ton-steam /year)

஼ைଶ௉௃,௘௟௘௖ܨܧ CO2 emission factor of electricity used (a grid emission factor or process or an emission

factor of captive generator being used) (ton CO2/MWh)

஼ைଶ௦௧௘௔௠ܨܧ CO2 emission factor for the steam generation (ton CO2/ton)

஽௬௘௜௡௚ǡ௬௉௃ܥܧ = ෍෍෍෍ܥܧ௜ǡ௝ǡ௞ǡ௟
௉௃ǡ஻௔௧௖௛ǡௗ௬௘௜௡௚

௟௞௝௜
ൈ ௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ +෍ܥܧ௠ǡ௬

௉௃

௠
(8)

Where:

஽௬௘௜௡௚,௬௉௃ܥܧ Project electricity consumption by dyeing processes in year y
(kWh/year)

௜,௝,௞,௟ܥܧ
௉௃,஻௔௧௖௛,ௗ௬௘௜௡௚ Electricity consumption of a machine i for a batch in the project dyeing process for

brightness of colour j material k at a load-type of l (kWh/batch)

௜,௝,௞,௟,௬௉௃ܤܰ Number of batches on a machine i in the project dyeing for brightness of color j
material k at a load-type of l in a year y

i Type of dyeing machines in a factory

j Brightness of color of textile being dyed in a factory (j: light, medium, dark)
k Type of textile being dyeing in a factory (k: cellulose, CVC and polyester)
l Type of load for dyeing machine in a factory

௠௉௃ܥܧ
Project electricity consumption of a targeted machine m in the factory by the project
other than dyeing machine in a year y (kWh/year), if any

m Targeted machine other than dying machine in a dyeing processes of the factory by

the project, if any

ௐ௔௧௘௥ǡ௬ܥܧ
௉௃ = ෍෍෍෍ܹܥ௜ǡ௝ǡ௞ǡ௟௉௃ǡ஻௔௧௖௛

௟௞௝௜
ൈ ௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ �ൈ ௙௥௘௦௛ǡ௪௔௧௘௥ܥܧ��

௉௃ǡ௣௨௠௣௜௡௚ +෍෍෍෍ܹܥ௜ǡ௝ǡ௞ǡ௟௉௃ǡ஻௔௧௖௛

௟௞௝௜

ൈ ௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ �ൈܥܧ��௪௔௦௧௘ǡ௪௔௧௘௥௉௃ǡ௣௨௠௣௜௡௚ × (ܰ െ ͳ) +෍ܹܥ௠ǡ௬
௉௃

௠
ൈܥܧ��௙௥௘௦௛ǡ௪௔௧௘௥

௉௃ǡ௣௨௠௣௜௡௚ +෍ܹܥ௠ǡ௬
௉௃

௠

ൈܥܧ��௪௔௦௧௘ǡ௪௔௧௘௥௉௃ǡ௣௨௠௣௜௡௚ ൈ ሺܰ െ 1) (9)



UNFCCC/CCNUCC

CDM – Executive Board Page 33

Where:

ௐ௔௧௘௥,௬ܥܧ
௉௃ Project electricity consumption by pumping of water that used in dyeing machines in

year y (kWh/year)

௜,௝,௞,௟௉௃,஻௔௧௖௛ܥܹ Water consumption in machine i for a batch in the baseline dyeing process for colour j
material k at a load of l (Litre/batch)

௜,௝,௞,௟,௬௉௃ܤܰ Number of batches on a machine i in the project dyeing for color j material k at a load
of l in a year y

௙௥௘௦௛ܥܧ ,௪௔௧௘௥
௉௃,௣௨௠௣௜௡௚ Average electricity consumption for pumping underground water in the project in year

y (kWh/liter)

i Type of dyeing machines in a factory

j Color of textile being dyed in a factory (j: light, medium, dark)
k Type of textile being dyeing in a factory (k: cellulose, CVC and polyester)
l Different load for dyeing a machine in a factory

௠,௬௉௃ܥܹ Project water consumption of a targeted machine m in the factory by the project other
than dyeing machine in a year y (Litre/year), if any

m Targeted machine other than dying machine in a dyeing processes of the factory by the

project, if any

௪௔௦௧௘,௪௔௧௘௥௉௃,௣௨௠௣௜௡௚ܥܧ Electricity consumption for pumping waste water from tank to tank in the project in

year y (kWh/liter)

N Number of tanks at effluent treatment plant (ETP)

௬௉௃ܥܵ = ෍෍෍෍ܵܥ௜ǡ௝ǡ௞ǡ௟௉௃ǡ஻௔௧௖௛

௟௞௝௜
ൈ ௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ

+෍ܵܥ௠ǡ௬
௉௃

௠
(10)

Where:

௬஻௅ܥܵ Project steam consumption by dyeing processes in year y (ton-steam /year)

௜ܥܵ ,௝,௞,௟஻௅,஻௔௧௖௛ Steam consumption of a machine i for a batch in the baseline dyeing process for
brightness of colour j, material k at a load-type of l (ton-steam /batch)

௜,௝,௞,௟,௬௉௃ܤܰ Number of batches on a machine i in the project dyeing for brightness of color j material
k at a load-type of l in a year y

i Type of dyeing machines in a factory

j Brightness of color of textile being dyed in a factory (j: light, medium, dark)
k Type of textile being dyeing in a factory (k: cellulose, CVC and polyester)
l Type of load for dyeing a machine in a factory

௠௉௃ܥܵ
Project steam consumption of a targeted machine m in the factory by the project other
than dyeing machine in a year y (kWh/year), if any

m Targeted machine other than dying machine in a dyeing processes of the factory by the

project, if any

஼ைଶ௉௃ǡ௘௟௘௖ܨܧ ൌ �ͲǤͷͺͶ�ሺݎ݋ݐ݂ܿܽ�݊݋݅ݏݏ݅݉݁�݀݅ݎ݃�݄ݏ݈݁݀ܽ݃݊ܽܤሻ�������������������������������������������������

��������ݎ݋

=
௚௘௡௉௃ǡ௙௨௘௟ܥܨ ൈ ௚௘௡௙௨௘௟݁ܦ ൈ ܥܰ ௚ܸ௘௡

௙௨௘௟ ൈ ஼ைଶ௙௨௘௟ǡ௚௘௡ܨܧ

௚௘௡௉௃ǡ௙௨௘௟ܩܧ (11)
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Where:

஼ைଶ௉௃,௘௟௘௖ܨܧ CO2 emission factor of electricity used (a grid emission factor or process or an emission

factor of captive generator being used) (ton CO2/MWh)

௚௘௡௉௃,௙௨௘௟ܩܧ
Amount of electricity generated from generators (kWh/year) in year y.

௚௘௡௉௃.௙௨௘௟ܥܨ
Amount fuel consumption of generators (m

3
/year) in a year y.

ܥܰ ௚ܸ௘௡
௙௨௘௟

Net caloric value of the fuel used for generators (TJ/Gg)

௚௘௡௙௨௘௟݁ܦ
Density of the fuel for generators (kg/m

3
)

஼ைଶ௙௨௘௟,௚௘௡ܨܧ
CO2 emission factor of the fuel for generators (kg-ton CO2/TJ)

஼ைଶ௉௃ǡ௦௧௘௔௠ܨܧ

= ௕௢௜௟௘௥௉௃ǡ௙௨௘௟ܥܨ ൈ ௕௢௜௟௘௥௙௨௘௟݁ܦ ൈ ܥܰ ௕ܸ௢௜௟௘௥
௙௨௘௟ ൈ ஼ைଶ௙௨௘௟ǡ௕௢௜௟௘௥ܨܧ

ܵ ௕ܲ௢௜௟௘௥
௉௃ǡ௙௨௘௟ (12)

Where:

஼ைଶ௉௃,௦௧௘௔௠ܨܧ
CO2 emission factor for the steam generation (ton CO2/ton steam)

ܵܲ௦௧௘௔௠௉௃,௙௨௘௟
Amount of steam produced from boilers (ton-steam/year) in a year y.

௦௧௘௔௠௉௃,௙௨௘௟ܥܨ
Amount of fuel consumption of boilers (m

3
/year) in a year y.

ܥܰ ௦ܸ௧௘௔௠
௙௨௘௟

Net caloric value of the fuel used for boilers (TJ/Gg)

௦௧௘௔௠௙௨௘௟݁ܦ
Density of the fuel for boilers (kg/m

3
)

஼ைଶ௙௨௘௟,௕௢௜௟௘௥ܨܧ
CO2 emission factor of the fuel for boilers (kg-ton CO2/TJ)

Leakage

There are no leakage emissions identified for this type of project.

Therefore:

ܮ ൌ �Ͳ�������������������������������������������������������������������������������������������������������������������������������������������������������������������������ሺͳ͵ሻ

Emission Reduction

௬ܴܧ ൌܧܤ�௬ െ ௬ܧܲ (14)

Where:

௬ܴܧ Emission reduction in year y (ton/year)

௬ܧܤ Baseline emission in a year y (CO2 ton/year)

௬ܧܲ Project emission in a year y (CO2 ton/year)
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B.6.2. Data and parameters that are to be reported ex-ante

Data / Parameter ௜,௝,௞,௟ܥܧ
஻௅,஻௔௧௖௛,ௗ௬௘௜௡௚

Unit kWh/batch

Description Historical average electricity consumption of a machine i for a batch in the
baseline dyeing process for colour j material k at a load of l

Source of data Project participants

Value(s) applied Dependent on each CPA

Choice of data
or Measurement
methods and
procedures

Measured and calculated through baseline measurement campaign

Purpose of data Used to calculate the baseline emissions

Additional comment -

Data / Parameter ௜,௝,௞,௟஻௅,஻௔௧௖௛ܥܹ

Unit Litre/batch

Description Historical average water consumption of a machine i for a batch in the
baseline dyeing process for colour j material k at a load of l

Source of data Project participants

Value(s) applied Dependent on each CPA

Choice of data
or Measurement
methods and
procedures

Measured and calculated through baseline measurement campaign

Purpose of data Used to calculate the baseline emissions

Additional comment -

Data / Parameter ௙௥௘௦௛ܥܧ ,௪௔௧௘௥
஻௅,௣௨௠௣௜௡௚

Unit kWh/liter

Description Historical average electricity consumption for pumping underground water

Source of data Project participants

Value(s) applied Dependent on each CPA

Choice of data
or Measurement
methods and
procedures

Measured and calculated through baseline measurement campaign

Purpose of data Used to calculate the baseline emissions

Additional comment -
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Data / Parameter ௪௔௦௧௘,௪௔௧௘௥஻௅,௣௨௠௣௜௡௚ܥܧ

Unit kWh/liter

Description Historical average electricity consumption for pumping waste water from

tank to tank

Source of data Project participants

Value(s) applied Dependent on each CPA

Choice of data
or Measurement
methods and
procedures

Measured and calculated through baseline measurement campaign

Purpose of data Used to calculate the baseline emissions

Additional comment -

Data / Parameter ௜ܥܵ ,௝,௞,௟஻௅,஻௔௧௖௛

Unit Ton-steam/batch

Description Historical average steam consumption of a machine i for a batch in the
baseline dyeing process for colour j material k at a load of l

Source of data Project participants

Value(s) applied Dependent on each CPA

Choice of data
or Measurement
methods and
procedures

Measured and calculated through baseline measurement campaign

Purpose of data Used to calculate the baseline emissions

Additional comment -

Data / Parameter ௚௘௡஻௅,௙௨௘௟ܥܨ

Unit m
3
/year

Description Historical average amount of fuel consumption of generators for electricity

generation. Data for the past three years is preferable; at least one-year

vintage data is necessary.

Source of data Project participants

Value(s) applied Dependent on each CPA

Choice of data
or Measurement
methods and
procedures

Measured and calculated through baseline measurement campaign

Purpose of data Used to calculate the baseline emissions

Additional comment -
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Data / Parameter ௚௘௡஻௅,௙௨௘௟ܩܧ

Unit KWh/year

Description Historical average of electricity generated from generators (kWh/year). Data

for the past three years is preferable; at least one-year vintage data is

necessary.

Source of data Project participants

Value(s) applied Dependent on each CPA

Choice of data
or Measurement
methods and
procedures

Measured and calculated through baseline measurement campaign

Purpose of data Used to calculate the baseline emissions

Additional comment -

Data / Parameter ܥܰ ௚ܸ௘௡
௙௨௘௟

Unit TJ/Gg

Description Net caloric value of the fuel used for generators

Source of data 2006 IPCC Guidelines for National Greenhouse Gas Inventories

Value(s) applied 46.5 for natural gas

41.4 for diesel

Choice of data
or Measurement
methods and
procedures

Default value

Purpose of data Used to calculate the baseline emissions

Additional comment -

Data / Parameter ௚௘௡௙௨௘௟݁ܦ

Unit Kg/m
3

Description Density of the fuel for generators

Source of data FINAL REPORT ON EMISSION INVENTORY, BANGLADESH

COUNTRY STUDY, ASIA LEAST-COST GREENHOUSE GAS

ABATEMENT STRATEGY (ALGAS)

Value(s) applied 0.717 for natural gas

0.84 for diesel

Choice of data
or Measurement
methods and
procedures

Local data or default value

Purpose of data Used to calculate the baseline emissions

Additional comment -
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Data / Parameter ஼ைଶ௙௨௘௟,௚௘௡ܨܧ

Unit Kg-CO2/TJ

Description CO2 emission factor of the fuel for generators

Source of data 2006 IPCC Guidelines for National Greenhouse Gas Inventories

Value(s) applied 56,100 for natural gas

74,100 for diesel

Choice of data
or Measurement
methods and
procedures

Default value

Purpose of data Used to calculate the baseline emissions

Additional comment -

Data / Parameter ܵ ௦ܲ௧௘௔௠
஻௅,௙௨௘௟

Unit Ton-steam/year

Description Historical amount of steam produced from boilers. Data for the past three

years is preferable; at least one-year vintage data is necessary.

Source of data Project participants

Value(s) applied Dependent on each CPA

Choice of data
or Measurement
methods and
procedures

Measured and calculated through baseline measurement campaign

Purpose of data Used to calculate the baseline emissions

Additional comment -

Data / Parameter ௦௧௘௔௠஻௅,௙௨௘௟ܥܨ

Unit m
3
/year

Description Historical fuel consumption of boilers. Data for the past three years is

preferable; at least one-year vintage data is necessary.

Source of data Project participants

Value(s) applied Dependent on each CPA

Choice of data
or Measurement
methods and
procedures

Measured and calculated through baseline measurement campaign

Purpose of data Used to calculate the baseline emissions

Additional comment -
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Data / Parameter ܥܰ ௕ܸ௢௜௟௘௥
௙௨௘௟

Unit TJ/Gg

Description Net caloric value of the fuel used for boilers

Source of data 2006 IPCC Guidelines for National Greenhouse Gas Inventories

Value(s) applied 46.5 for natural gas

41.4 for diesel

Choice of data
or Measurement
methods and
procedures

Default value

Purpose of data Used to calculate the baseline emissions

Additional comment -

Data / Parameter ௚௘௡௙௨௘௟݁ܦ

Unit kg/m
3

Description Density of the fuel for boilers

Source of data FINAL REPORT ON EMISSION INVENTORY, BANGLADESH

COUNTRY STUDY, ASIA LEAST-COST GREENHOUSE GAS

ABATEMENT STRATEGY (ALGAS)

Value(s) applied 0.72 for natural gas

0.84 for diesel

Choice of data
or Measurement
methods and
procedures

Local data

Purpose of data Used to calculate the baseline emissions

Additional comment -

Data / Parameter ஼ைଶ௙௨௘௟,௕௢௜௟௘௥ܨܧ

Unit Kg-CO2/TJ

Description CO2 emission factor of the fuel for boilers

Source of data 2006 IPCC Guidelines for National Greenhouse Gas Inventories

Value(s) applied 56,100 for natural gas

74,100 for diesel

Choice of data
or Measurement
methods and
procedures

Default value

Purpose of data Used to calculate the baseline emissions

Additional comment -

B.6.3. Ex-ante calculations of emission reductions

As per the formulae given in this PDD Part II Section B 6.2, the ex-ante calculations of the water and

energy savings and emission reductions are explained on each CPA.
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B.7. Application of the monitoring methodology and description of the monitoring plan
B.7.1. Data and parameters to be monitored by each generic CPA

Data / Parameter ௜,௝,௞,௟,௬௉௃ܤܰ

Unit Number

Description Number of batches on a machine i in the project dyeing for color j material k
at a load of l in a year y

Source of data Project implementers

Value(s) applied Depend on each CPA

Measurement
methods and
procedures

Aggregation of daily records in factories

Monitoring
frequency

Project participants collect daily-recorded data in factories monthly

QA/QC procedures
Purpose of data For calculating project electricity and water consumption

Additional comments -

Data / Parameter ௜,௝,௞,௟ܥܧ
௉௃,஻௔௧௖௛,ௗ௬௘௜௡௚

Unit KWh/batch

Description Electricity consumption of a machine i for a batch in the project dyeing
process for color j material k at a load of l in a year y

Source of data Project implementers

Value(s) applied Depend on each CPA

Measurement
methods and
procedures

Measuring through power meters installed at factories.

Monitoring
frequency

Collect the data monthly from factories where the data recorded daily basis

QA/QC procedures Aggregation of daily records. Calibrations of power meters will be conducted

as per related guidelines and instructions.

Purpose of data For calculating project emission from electricity consumption

Additional comments -
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Data / Parameter ௜,௝,௞,௟௉௃,஻௔௧௖௛ܥܹ

Unit Litre/batch

Description Water consumption of a machine i for a batch in the project dyeing process
for colour j material k at a load of l

Source of data Project implementers

Value(s) applied Depend on each CPA

Measurement
methods and
procedures

Measuring through dyeing machines’ water tanks with scales

Monitoring
frequency

Collect the data monthly from factories where the data recorded daily basis

QA/QC procedures Aggregation of daily records and cross checks will be done through dye bath

water ratio of dyeing processes.

Purpose of data For calculating project emission from water consumption

Additional comments -

Data / Parameter ௜ܥܵ ,௝,௞,௟௉௃ ,஻௔௧௖௛

Unit To-steam/batch

Description Steam consumption of a machine i for a batch in the project dyeing process
for colour j material k at a load of l (ton-steam /batch)

Source of data Project implementers

Value(s) applied Depend on each CPA

Measurement
methods and
procedures

Measuring and calculating by project implementers as per dyeing charts

programmed for dyeing machines.

Monitoring
frequency

Collect the data monthly from factories where the data recorded daily basis

QA/QC procedures Comparison of measured data and calculated data will be conducted to justify

the calculation as per dyeing charts.

Steam meters will be calibrated as per related guidelines and instructions.

Purpose of data For calculating project emission from steam consumption

Additional comments -
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Data / Parameter ௠,௬௉௃ܥܧ

Unit kWh/year

Description Electricity consumption of a machine m other than a dyeing machine in the
project dyeing process in a year y

Source of data Project implementers

Value(s) applied Depend on each CPA

Measurement
methods and
procedures

Measuring through power meters installed at factories.

Monitoring
frequency

Collect the data monthly from factories where the data recorded daily basis

QA/QC procedures Aggregation of daily records. Calibrations of power meters will be conducted

as per related guidelines and instructions.

Purpose of data For calculating project emission from electricity consumption

Additional comments -

Data / Parameter ௠,௬௉௃ܥܹ

Unit Litre/year

Description Water consumption of a machine m other than a dyeing machine in the
project dyeing process in a year y

Source of data Project implementers

Value(s) applied Depend on each CPA

Measurement
methods and
procedures

Measuring through machines’ water tanks with scales

Monitoring
frequency

Collect the data monthly from factories where the data recorded daily basis

QA/QC procedures Aggregation of daily records and cross checks will be done through dye bath

water ratio of dyeing processes.

Purpose of data For calculating project emission from water consumption

Additional comments -
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Data / Parameter ௠ܥܵ ,௬
௉௃

Unit To-steam/year

Description Steam consumption of a machine m other than a dyeing machine in the
project dyeing process in a year y (ton-steam /year)

Source of data Project implementers

Value(s) applied Depend on each CPA

Measurement
methods and
procedures

Measuring and calculating by project implementers as per dyeing related

programs for machines.

Monitoring
frequency

Collect the data monthly from factories where the data recorded daily basis

QA/QC procedures Comparison of measured data and calculated data will be conducted to justify

the calculation as per programs

Steam meters will be calibrated as per related guidelines and instructions.

Purpose of data For calculating project emission from steam consumption

Additional comments -

Data / Parameter ܰ
Unit Number

Description Number of tanks at ETP in a factory

Source of data Project implementers

Value(s) applied Depend on each CPA

Measurement
methods and
procedures

Site checking

Monitoring
frequency

Collect the data monthly from factories

QA/QC procedures Conduct site check regularly

Purpose of data For calculating project emission from water consumption and waste water

treatment

Additional comments -
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Data / Parameter ௙௥௘௦௛ܥܧ ,௪௔௧௘௥
௉௃,௣௨௠௣௜௡௚

Unit KWh/litre

Description Electricity consumption for pumping underground water in a factory in a

year y.

Source of data Project implementers

Value(s) applied Depend on each CPA

Measurement
methods and
procedures

Measured and calculated by project implementers

Monitoring
frequency

Collect the data monthly from factories

QA/QC procedures Aggregation of daily records. Calibrations of power meters will be conducted

as per related guidelines and instructions.

Purpose of data For calculating project emission from water consumption

Additional comments -

Data / Parameter ௪௔௦௧௘,௪௔௧௘௥௉௃,௣௨௠௣௜௡௚ܥܧ

Unit KWh/litre

Description Electricity consumption for pumping waste water from tank to tank at ETP in

a factory in a year y.

Source of data Project implementers

Value(s) applied Depend on each CPA

Measurement
methods and
procedures

Measured and calculated by project implementers

Monitoring
frequency

Collect the data monthly from factories

QA/QC procedures Aggregation of daily records. Calibrations of power meters will be conducted

as per related guidelines and instructions.

Purpose of data For calculating project emission from water consumption

Additional comments -

Data / Parameter ௚௘௡௉௃,௙௨௘௟ܩܧ

Unit KWh/year

Description Amount of electricity generated from generators in a year y

Source of data Project implementers

Value(s) applied Depend on each CPA

Measurement
methods and
procedures

Measured or collected by project implementers

Monitoring
frequency

Collect the data monthly from factories

QA/QC procedures Aggregation of monthly records.

Purpose of data For calculating CO2 emission factor for electricity generation

Additional comments -
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Data / Parameter ௚௘௡௉௃.௙௨௘௟ܥܨ

Unit m
3
/year

Description Amount of fuel consumed by generators for electricity generation in a year y

Source of data Project implementers

Value(s) applied Depend on each CPA

Measurement
methods and
procedures

Measured or collected by project implementers

Monitoring
frequency

Collect the data monthly from factories

QA/QC procedures Aggregation of monthly records.

Purpose of data For calculating CO2 emission factor for electricity generation

Additional comments -

Data / Parameter ܵ ௦ܲ௧௘௔௠
௉௃,௙௨௘௟

Unit Ton-steam/year

Description Amount of steam produced by boilers in a year y

Source of data Project implementers

Value(s) applied Depend on each CPA

Measurement
methods and
procedures

Measured or collected by project implementers

Monitoring
frequency

Collect the data monthly from factories

QA/QC procedures Aggregation of monthly records.

Purpose of data For calculating CO2 emission factor for steam generation

Additional comments -

Data / Parameter ௦௧௘௔௠௉௃,௙௨௘௟ܥܨ

Unit m
3
/year

Description Amount of fuel consumed by boilers for steam generation in a year y

Source of data Project implementers

Value(s) applied Depend on each CPA

Measurement
methods and
procedures

Measured or collected by project implementers

Monitoring
frequency

Collect the data monthly from factories

QA/QC procedures Aggregation of monthly records.

Purpose of data For calculating CO2 emission factor for steam generation

Additional comments -
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B.7.2. Description of the monitoring plan for a generic CPA

(1) Monitoring Framework

The monitoring management system is integrated part of the implementation management system as

shown in section C.

The W.S.T will act as the overall supervisor and prepare a monitoring report periodically (typically

annually) to the DOE by using the reports by factories.

The CPA implementers will undertake the monitoring (especially preparing the monthly and annual status

report) based on the operation and monitoring manual prepared by The W.S.T. The WST has the

responsibility to manage and operate all of the CPA.

(2) The Function of CME and CPA Implementers

The following table shows the roles of the CME and implementers for the monitoring.

CME

(Supported by PEAR)

Implementers

(Textile and Garment Factories)

Monitoring

management

- Develop the operation and

monitoring manual for activities.

- Develop and establish data

collection and reporting system

for parameters monitored in every

CPAs.

- Implement and manage

monitoring of CPAs.

- Implement and manage monitoring of

activities

Data collection - Establish and maintain data

collection systems for parameters

monitored.

- Check data quality and collection

procedures regularly.

- Implement data collection; especially after

the operation start.

- Check internal data quality and collection

procedures regularly

Data storage

and

management

- Develop database format of CPA.

- Check the reported data from each

CPAs.

- Calculate emission reductions

based on the data reported by the

implementers.

- Implement data management of

CPAs.

- Store and maintain records.

- Enter collected data to a computer

database.

- Implement data management of the

activities.

- Store and maintain records.

Communication

and reporting

- Analyse data and compare project

performances.

- Prepare and forward monthly or

annual reports.

- Report electronic data to the CME

CDM training

and capacity

building

- Develop and establish training

program for implementers

- Implement simple internal training for

staffs

Quality

assurance and

verification

- Establish and maintain quality

assurance system with a view to

ensuring transparency and

- Undertake regular check internal of data

collection

- All of information are recorded and
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allowing for verification.

- Prepare for, facilitate and

coordinate verification process.

reported to CME.

(3) Monitored Data

The data to be monitored are described in section B.7.1.

(4) Data Collection

Implementers will mainly carry out data collection. The role of CME in data collection is checking the

quality of the data collected by implementers.

(5) Data Management

Data management is the most important step in the monitoring process to ensure transparent and credible

emission reduction calculations.

Each implementer shall collect data described in section B.7.1 and archive these electronically using the

common template developed by the CME. The electronic files and the hard copy shall be sent to CME.

The CME will develop an appropriate electronic template for archiving all data of every activity.

After reporting data from implementers, the CME shall check the data. If there are any errors found, they

will be checked against original data.

The CME will calculate emission reductions for each CPA supported by PEAR, and store the outputs in

hard disks as well as hard copy printouts.
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- - - - -
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Appendix 1: Contact information on entity/individual responsible for the PoA

Organization Green Project W.S.T

Street/P.O. Box Sonargaon Janapath Road

Building KC Tower

City Dhaka

State/Region Uttara

Postcode 1230

Country Bangladesh

Telephone 880-2-8054034

Fax 880-2-8050395

E-mail info@greenproject-wst.com

Website www.greenproject-wst.com

Contact person Wolfram Engel

Title President and CEO

Salutation Dr.

Last name Engel

Middle name
First name Wolfram

Department
Mobile
Direct fax
Direct tel.
Personal e-mail engel.consulting.hk@gmail.com
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Organization PEAR Carbon Offset Initiative, Ltd.

Street/P.O. Box 1-10-11 Tsukuji

Building 1002 RATIO

City Chuo-ku

State/Region Tokyo

Postcode 104-0045

Country Japan

Telephone +81-3-3248-0557

Fax +81-3-3248-0557

E-mail n_matsuo@pear-carbon-offset.org

Website www.pear-carbon-offset.org

Contact person Naoki Matsuo

Title CEO

Salutation Dr.

Last name Matsuo

Middle name
First name Naoki

Department
Mobile +81-90-9806-0723

Direct fax
Direct tel.
Personal e-mail n_matsuo@pear-carbon-offset.org
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Appendix 2: Affirmation regarding public funding

The PoA does not depend on any public funding. In case any CPA under this PoA avails of public

funding, it will be required to provide in its CPA-DD that no official development assistance is diverted

to the public funding.
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Appendix 3: Application of methodology (ies)

The applicability conditions are demonstrated in section B.2 of this PoA-DD



UNFCCC/CCNUCC

CDM – Executive Board Page 53

Appendix 4: Further background information on ex ante calculation of emission reductions

Ex-ante calculation of emission reductions is done separately for each CPA.
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Appendix 5: Further background information on the monitoring plan

Please refer to B.7.2 of the PoA-DD.
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COMPONENT PROJECT ACTIVITY DESIGN DOCUMENT FORM (F-CDM-CPA-DD)
Version 02.0

COMPONENT PROJECT ACTIVITIES DESIGN DOCUMENT (CPA-DD)

SECTION A. General description of CPA
A.1. Title of the proposed or registered PoA

Energy and Water Saving Promotion Programme for Textile Dyeing Process of Bangladesh Textile and
Garment Industries

A.2. Title of the CPA

Energy and Water Saving Promotion for Textile Dyeing Process of Grameen Knitwear Textile and
Garment Factory in Bangladesh

Version: 2.0
Date: 28/11/2012

A.3. Description of the CPA

The CPA targets Textile and Garment factory of Grameen Knitwear Limited (GK), established in 1997, is
a 100% export oriented factory located in the Export Processing Zone (DEPZ) in Savar Dhaka. GK has a
dyeing capacity of 8 ton/day. As it is located in DEPZ area, the factory has to pay bill for each cubic
water they are using not only for fresh water but also for effluent water they are discharging to the central
ETP (effluent treatment plant) of DEPZ after treating the waster water in their own ETP. GK also has to
buy electricity from United Power Generation and Distribution Company, Ltd. that provides power to the
DEPZ.

The CPA aims to save water and energy in the factory through optimizing textile dyeing process in
dyeing machines through introducing high quality cotton yarn, changing dyeing process from current
reactive dyes to directive dyes and other appropriate dyeing ways according to requirements of buyers.
The GK, with the help of W.S.T takes a lead by introducing water and energy saving technology to its
own factory through the CPA under the PoA by introducing directive dyes for cottons with proposing
high quality yarn, one bath dyes for CVCs and cationic dyes for polyesters.

The baseline scenario is the continuation of current dyeing practices in the factory that are reactive dyes
for cotton and disperse dyes for CVC and polyester that is the most dominant dyeing practice in
Bangladesh textile and garment industry.

The CPA will contribute to sustainable development in the host country through the following social and
environmental benefits:
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x The project will contribute to ensure future water security in Bangladesh through reducing
underground water consumption for textile dyeing process significantly.

x The project will contribute to ease land subsidence having occurred in Dhaka area, as the reducing
consumption of underground water is an indispensable way for preventing the disfigurement of land
and its calamitous effects.

A.4. Entity/individual responsible for CPA

The Grameen Knitwear Ltd. (GK) is the implementer of the CPA.

A.5. Technical description of the CPA

As mentioned before, the CPA targets Textile and Garment factory of the GK and promotes process
optimization from yarn to fabric for textile dyeing. The CPA mainly focuses on the dyeing machines at
the factory.

The layout of dyeing and finishing section of the factory is given in the figure 1 below. As shown in the
layout of the factory, the factory has 5 dyeing machines they are Sclavos jet dyeing machines on which
dyes with a bath ratio of 1:8 and overflow rinsing (no stop process for drain and fill with four nozzles and
180 litre water/min per nozzle) have been conducted. The table 1 below shows the information about the
dyeing machines.

Table 1. Dyeing Machines in the Factory

The steams need for the dyeing and finishing process being provided by 4 boilers at the factory. Among
the 4 boilers, 2 of them (boiler 1 and 2 in the figure above) exclusively have provided steams for dyeing
and finishing section. The following table 2 shows information about the boilers in the factory.

Table 2. Boilers Information in the Factory

Athena-H VAT-4 VHT-3 VHT-1 VHT-4

1000kg 720 kg 540kg 180kg 720kg
2006 1998 1998 1998 2003

CVC/PET/C100 CVC/PET/C100 Cotton only CVC/PET/C100 CVC/PET/C100
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The lifetime of Sclavos dyeing machines are said to be 25 years. As the oldest machines in the factory are
14 years old, the average life expectancy of dyeing machines in the factory is 15 years.

Item Unit Boiler 01 Boiler 02 Boiler 03 Boiler 04

Manufacture year: - 1998 1998 2003 2006

Brand name - COCHRAN COCHRAN COCHRAN COCHRAN

Origin - UK UK UK UK

Types - Fire tube Fire tube Fire tube: Diesel fuel Fire tube:
Diesel fuel

Steam Generating Capacity Kg/hr 3,630 4,535 1,500 5,000

Design pressure bar 12 12 12 12

Working Pressure bar 10 10 10 10

Fuel (Gas) Consumption
M3/hr (L /hr) 259 324 11 䋨353䋩

M3/Day (L./month) 6,206 7,781 1,114 䋨3,528䋩

Remarks Operation time 䋨10䌨䌲/day)
(For garment ironing)

For back up
(Maximum

operation time is
10hr/month)
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Figure 1. The Layout of the Factory

The CPA does not intend to change or replace any facilities having been used in the factory. The facilities
and systems like dyeing machines, boilers, water softening and effluent treatment systems are identical in
the both baseline and project scenario. The energy and mass flows of the CPA and related facilities that
are identical for both baseline and project scenario are shown in the figure 2 below.

The baseline scenario of the CPA is a continuation of the current dyeing practices such as reactive dyes
with enzyme for cotton, reactive+ disperse for CVCs and disperse dyes for polyesters.

The CPA intrudes to use Combed Cotton Yarn with Low Twist instead of inferior cotton yarn used in
most factories to avoid enzyme wash practiced in the factory. At the same time, the CPA introduce direct
dyes, new generation Reactive dyes, Vat dyes and Sulfur +Reactive Dyes for cotton according to buyers
requirement for shades. On the other hand, for the CVC, one batch or scour dyes and for polyester the
cationic dyes are introduced instead of current disperse dyes.

The measures introduced by the CPA reduce dyes and chemicals need for a batch so that reduce water
consumption for a match. The reduction of water consumption for the batch results in significant
reduction of dyeing time for the batch. Obviously, reduction of electricity and steam consumption for the
batch can be obtained through reduction of the dyeing time of the batch.

Figure 2. Energy and Mass Flows in the CPA

Thus, GHG (mainly CO2) emission reduction from the CPA is realized from reduction of electricity
consumption and steam consumption of dyeing machine for a batch. Meanwhile a reduction of electricity
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consumption for pumping groundwater and pumping waster water from tank to tank at the ETP can also
be reached.

Clean water for the factory is from a water supply system of the DEPZ, which extracts groundwater with
pumps. And waste water from the dyeing process goes to the factory’s own ETP before discharged to
central ETP of the DEPZ.

However, the pumping of wastewater from tank to tank in the factory is seen to consume not much
electricity as the total dynamic heads between tanks at the factory’s ETP are significant as shown in the
figure 3 above. Therefore, the impact of the CPA on this part will be neglected.

So far, the factory has not installed meters such as electric meters and steam flow meters for machines for
energy management; the CPA will install electric meters and steam flow meters to each machine for
monitoring electricity and steam consumption of dyeing machines for each batch.

For monitoring electricity consumption of dyeing machines, kWh meters will be installed at the easy
visible points of power lines to the machines. For monitoring steam consumption of dyeing machines,
clamp-on ultrasonic flow meters are under consideration for installing at the appropriate points of steam
pipes to the machines. The clamp-on ultrasonic flow meters are non-intrusive and no interruption in
factory operation during installation and calibration.

Figure 3. Water Softer System of the Factory
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Figure 4. Effluent Treatment Plant of the Factory

For the factory, in the case of 100% cotton in dark, it is estimated that the CPA (good quality yarn and
directive dyes) may cut water and steam consumption by 50% and electricity consumption by 75%
through reducing dyeing time from 8 hours to 3 hours for a batch.

A.6. Party (ies)

Name of Party involved (host)
indicates a host Party

Private and/or public entity
(ies) CPA implementer(s)

(as applicable)

Indicate if the Party involved
wishes to be considered as
CPA implementer (Yes/No)

Bangladesh (host) Grameen Knitwear, Ltd.

Green Project W.S.T

No

Japan PEAR Carbon Offset Initiative,
Ltd.

No

A.7. Geographic reference or other means of identification

The Textile and Garment factory of the Grameen Knitwear Ltd. is located in DEPZ
(23°56'44"N 90°16'47"E) that is 35 km from Dhaka city centre and 25 km from International Airport.
The factory’s address is PLOT-102, 103, 126 and 127, DEPZ, Ganakbari, Savar, Dhaka.
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Figure 5. Geographic Reference of the Factory

A.8. Duration of the CPA
A.8.1. Start date of the CPA

The start date of the CPA is 2/12/2012 on which the water and energy saving technologies duly start to be
implemented in the factory.

A.8.2. Expected operational lifetime of the CPA

15 years 0 month

A.9. Choice of the crediting period and related information

Fixed crediting period is chosen.

A.9.1. Start date of the crediting period

01/06/2013 or the date of registration of the PoA, whichever is later

A.9.2. Length of the crediting period

The duration of crediting period of the CPA is 10 years 0 month and it is limited to the end date of the
PoA regardless of when the CPA was added.

DEPZ Grameen
Knitwear
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A.10. Estimated amount of GHG emission reductions

Emission reductions during the crediting period

Years Annual GHG emission reductions
(in tonnes of CO2e) for each year

01/06/2013 6,368
01/06/2014 6,368
01/06/2015 6,368
01/06/2016 6,368
01/06/2017 6,368
01/06/2018 6,368
01/06/2019 6,368
01/06/2020 6,368
01/06/2021 6,368
01/06/2022 6,836

Total number of crediting years 10 years
Annual average GHG emission
reductions over the crediting period

6,836

Total estimated reductions (tonnes of CO2e) 68,360

A.11. Public funding of the CPA

No public fund is used for the CPA

A.12. Debundling of small-scale component project activities

According to “GUIDANCE FOR DETERMINING THE OCCURRENCE OF DEBUNDLING UNDER A
PROGRAMME OF ACTIVITIES (PoA), version 03.0”, a proposed small-scale CPA of a PoA shall be
deemed to be a de-bundled component of a large scale activity if there is already an activity, 1which satisfies
both conditions (a) and (b) below:
(a) Has the same activity implementer as the proposed small scale CPA or has a coordinating or

managing entity, which also manages a large scale PoA of the same technology/measure, and;

(b) The boundary is within 1 km of the boundary of the proposed small-scale CPA, at the closest point.

So far, in Bangladesh, there has been no any registered small-scale CPA of a PoA or proposed small-scale
CPA of a PoA or a registered small-scale CDM project is implemented by the Grameen Knitwear or
coordinated by W.S.T and also there has been no any registered small-scale CPA of a PoA or proposed

1 Which may be a (i) registered small-scale CPA of a PoA, (ii) an application to register another small-scale CPA of
a PoA or (iii) another registered CDM project activity.
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small-scale CPA of a PoA or a registered small-scale CDM project within 1 km of the boundary of the
CPA. Therefore, the CPA is not a de-bundled component of a large scale activity.

A.13. Confirmation for CPA

There have been no CDM project activities or PoAs relating to textile and garment industry in
Bangladesh and further more, there have been no any other CDM project activities or PoAs proposed or
implemented by the CME in Bangladesh. Thus it follows that the proposed CPA is neither registered as
an individual CDM project activity or is part of another registered PoA.

SECTION B. Environmental analysis
B.1. Analysis of the environmental impacts

The environmental impacts have been analyzed at the PoA level.

SECTION C. Local stakeholder comments
C.1. Solicitation of comments from local stakeholders

A PoA level Local Stakeholder Consultation Meeting was held at Uttara Club (Lotus Hall), Dhaka on 5th
of November 2012.

C.2. Summary of comments received

The local stakeholder consultation is provided at the PoA level. Please refer to F.2 of the PoA-DD.

C.3. Report on consideration of comments received

The local stakeholder consultation is provided at the PoA level. Please refer to F.3 of the PoA-DD.

SECTION D. Eligibility of CPA and estimation of emissions reductions
D.1. Title and reference of the approved baseline and monitoring methodology (ies) selected:

The methodology of AMS-II.D (Energy efficiency and fuel switching measures for industrial facilities,
version 12) is applied for the CPA.

D.2. Application of methodology (ies)

The justification of applicability of the methodology is given in the table below.
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No Applicable conditions of the Methodology Conformity of the CPA
1 This category comprises any energy efficiency

and fuel switching measures implemented at a
single or several industrial or mining and
mineral production facility/ies. This category
covers project activities aimed primarily at
energy efficiency;

The CPA targets Textile and Garment factory
to improve energy efficiency on textile dyeing
process through introducing water and energy
saving technologies

2 This category is applicable to project activities
where it is possible to directly measure and
record the energy use within the project
boundary (e.g., electricity and/or fossil fuel
consumption).

The electricity and fossil fuel consumption for
textile dyeing process can be measured or
calculated through directly measured value by
meters installed at corresponding points of
energy an water supply lines.

3 This category is applicable to project activities
where the impact of the measures implemented
(improvements in energy efficiency) by the
project activity can be clearly distinguished
from changes in energy use due to other
variables not influenced by the project activity
(signal to noise ratio).

The CPA focuses on dyeing machines. Then
the target of the measures is clear; the impacts
of the measures are distinguishable.

4 The aggregate energy savings of a single
project (inclusive of a single facility or several
facilities) may not exceed the equivalent of 60
GWhe per year. A total saving of 60 GWhe per
year is equivalent to a maximal saving of 180
GWhth per year in fuel input.

For every year during the crediting period, the
aggregate energy savings of the CPA under
the PoA will not exceed 180 GWhth per year.
The aggregate energy savings of the CPA is
estimated to be up to 15GWhth/year for the
first crediting period.

As the CPA can satisfy all applicability and other conditions of the AMS-II.D, then the methodology can
be applied for the CPA.

D.3. Sources and GHGs

The proposed CPA is located in the geographical boundary of the PoA as it targets the factory of GK that
located in DEPZ of Bangladesh and the boundary of the CPA specifically covers the following facilities
and systems in the factory.
x The dyeing machines
x The effluent treatment plant of the factory
x The boilers

Besides that the spatial extent of the boundary of the CPA includes the water supply system of the DEPZ
from where the factory is gaining clean water and United Power Generation & Distribution Company,
which is also located in the DEPZ and provide electricity for the factory.

The figure 5 below depicts the points of emission sources and monitoring and delineates the geographical
boundary of the CPA.

However, electricity consumption for pumping waster water from one tank to another tank at the ETP of
the factory is seen to be negligible as the heads between the tanks are not significant.
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Figure 6. Physical Delineation of the CPA

Source GHGs Included? Justification/Explanation

Baseline

Electricity consumption of
dyeing machines for textile
dyeing

CO2 Yes Major Source of emissions
CH4 No Minor Source and thereby neglected
N2O No Minor Source and thereby neglected

Steam consumption of dyeing
machines for textile dyeing

CO2 Yes Major Source of emissions
CH4 No Minor Source and thereby neglected
N2O No Minor Source and thereby neglected

Electricity consumption for
pumping up water that used
in dyeing processes for textile
dyeing

CO2 Yes Major Source of emissions
CH4 No Minor Source and thereby neglected
N2O No Minor Source and thereby neglected

Project

Electricity consumption of
dyeing machines for textile
dyeing

CO2 Yes Major Source of emissions
CH4 No Minor Source and thereby neglected
N2O No Minor Source and thereby neglected

Steam consumption of dyeing
machines for textile dyeing

CO2 Yes Major Source of emissions
CH4 No Minor Source and thereby neglected
N2O No Minor Source and thereby neglected

Electricity consumption for
pumping up water that used

CO2 Yes Major Source of emissions
CH4 No Minor Source and thereby neglected
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As per the methodology AMS-II.D, the source and GHGs considered in the CPA is given in the table
below.

D.4. Description of the baseline scenario

As per the methodology AMS II.D./version 12, the baseline scenario for the CPA is demonstrated as
follows.

In the absence of the CDM project activity, the Grameen Knitwear would continue to apply the current
conventional dyeing practices to consume energy at historical average levels, until the time at which the
dyeing practices would be likely to be replaced by the energy and water saving technologies in the
absence of the CDM project activity.

The current dyeing practices in the factory are reactive dyes for cellulose (mainly cottons), disperse dyes
for CVC and Polyesters regardless of fabric colors. The water and energy consumption for the current
dyeing practices in the case of Sclavos machines with 1000 kg capacity is given as follows.

Machine: Sclavos
Unit: kWh/batch
Load capacity: 95%
EC୧,୨,୩,୪

୆୐,୆ୟ୲ୡ୦,ୢ୷ୣ୧୬୥ Light Medium Dark

Cellulose 238 238 257
CVC 273 280 316
Polyester 89 99 119

Machine: Sclavos
Unit: Liter/batch
Load capacity: 95%
௜,௝,௞,௟஻௅,஻௔௧௖௛ܥܹ Light Medium Dark
Cellulose 87,200 94,400 105,200
CVC 105,600 105,600 123,600
Polyester 40,400 40,400 51,200

Machine: Sclavos
Unit: kg-steam/batch
Load capacity: 95%
ܵ ௦ܲ௧௘௔௠

௙௨௘௟ Light Medium Dark
Cellulose 5,797 6,348 6,969
CVC 6,570 65,70 7,672
Polyester 2,902 2,930 3,592

in dyeing processes for textile
dyeing

N2O No Minor Source and thereby neglected

UNFCCC/CCNUCC

CDM – Executive Board Page 13

The fabric load of dyeing machines are various and generally in most factory the fabric load ranges
80%~95%. Then, water and energy consumption respectively for 80%, 85%, 90% and 95% fabric loads
are used for baseline water and energy consumption. For conservativeness, as per monitoring data, the
value of 80% is used for the case of 80%~85%, the value of 85% for the case of 85%~90%, the value of
90% for the case of 90%~95%, the value of 95% for the case of higher than 95%.

D.5. Demonstration of eligibility for a CPA

No Eligibility Criteria Conformity
Yes or No

1 The CPA targets a textile and garment factory in Bangladesh Yes
2 The name and the address of the factory are defined Yes
3 The CPA is a new project which is not registered large scale CDM or

SSC-CPA in the other PoA
Yes, please refer to A.12
in above

4 There is unique identification of the target factory Yes
5 Is it possible to submit specification of technology/measure when the

DOE validates or verify?
Yes

5 The start date of a CPA is not, or will not be, prior to the
commencement of validation of the PoA.

Yes, the starting date of
the CPA is after the
commencement of the
validation of the PoA, 20
November 2012.

7 Does the CPA meet the applicability and other requirements of AMS-
II.D as described in PoA-DD

Yes, please refer to D.2 in
the above

8 The achieved energy saving of the CPA at a scale of no more than 60
GWhth per year

Yes, for every year during
the crediting period, the
aggregate energy savings
of the CPA will not
exceed 60 GWhth per
year.
The achieved total energy
saving from the CPA is
estimated to be up to 15
GWhth per year among
which 3 GWhth is from
electricity saving and
other 12 GWhth is from
steam saving.

9 If the above condition is not satisfied, a barrier due to prevailing
practice in Bangladesh Textile and Garment industry said reactive
dyes for cellulose; disperse dyes for CVC and polyester would
prevent occurrence of CPAs.

N/A

10 A CPA performs local stakeholder consultation before the inclusion of
SSC-CPA.

Yes, the local stakeholder
consultation at PoA level
was held on 5 November
2012

11 A CPA does not need to performs the environmental impacts analysis
according to the regulation of Bangladesh

Yes

12 The CPA does not use any fund from Annex I parties Yes
13 If the CPA uses a fund from Annex I parties then it does not result

in a diversion of official development assistance
N/A
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14 The CPA-DD applies 95/10 (confidence /precision) for any
necessary survey according

Yes

15 The aggregate energy savings by a CPA does not exceed the
equivalent of 180 GWhth per year

Yes,

16 Is a CPA confirmed to a single project, which is not a de-bundled
component of another large-scale CPA or CDM project activity as per
the latest guidance given in CDM EB?

Yes

17 Is the crediting period of the CPA is within the crediting period of
the PoA?

Yes, as the CPA has 10
years crediting period and
it is the first CPA of the
PoA, so it is hardly said
that the crediting period
of the CPA exceeds the
crediting period of the
PoA

As the CPA satisfied all eligibility criteria given in the PoA-DD, then the CPA is eligible for the PoA.

D.6. Estimation of emission reductions
D.6.1. Explanation of methodological choices

Baseline Emissions

As mentioned before, the baseline scenario for the project is the continuation of current dyeing process
(mainly conventional reactive dyeing) in the factory.

According to the methodology ASM-II-D, the baseline emission can be calculated based on the following
equation.

௬ܧܤ ൌ ሺܥܧ஽௬௘௜௡௚ǡ௬஻௅ ൅ ௐ௔௧௘௥ǡ௬ܥܧ
஻௅ ሻ ൈ ஼ைଶ஻௅ǡ௘௟௘௖ܨܧ �൅�ܵܥ௬஻௅

ൈܨܧ��஼ைଶ஻௅ǡ௦௧௘௔௠ (1)

Where:
BEy Baseline emissions in a year y (CO2 ton/year)

஽௬௘௜௡௚,௬஻௅ܥܧ Baseline electricity consumption by dyeing machines to which the water and energy
saving technologies will be introduced by the CPA in year y (kWh/year)

ௐ௔௧௘௥,௬ܥܧ
஻௅ Baseline electricity consumption by pumping of fresh water that used in dyeing machines

in year y (kWh/year)

௬஻௅ܥܵ Baseline steam consumption by dyeing machines to which the water and energy saving
technologies will be introduced by the CPA in year y (ton-steam/year)

஼ைଶ஻௅,௘௟௘௖ܨܧ CO2 emission factor of electricity generation for the factory (ton CO2/MWh)

஼ைଶ஻௅,௦௧௘௔௠ܨܧ CO2 emission factor for the steam generation for the factory (ton CO2/ton)
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஽௬௘௜௡௚ǡ௬஻௅ܥܧ = ෍෍෍෍ܥܧ௜ǡ௝ǡ௞ǡ௟
஻௅ǡ஻௔௧௖௛ǡௗ௬௘௜௡௚

௟௞௝௜

ൈ ௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ (2)

Where:
஽௬௘௜௡௚,௬஻௅ܥܧ Baseline electricity consumption by dyeing processes in year y (kWh/year)

௜,௝,௞,௟ܥܧ
஻௅,஻௔௧௖௛,ௗ௬௘௜௡௚

Historical average electricity consumption of a dyeing machine i for a batch in the
baseline dyeing process for brightness of colour j material k at a load-type of l
(kWh/batch)

௜,௝,௞,௟,௬௉௃ܤܰ Number of batches on a dyeing machine i in the project dyeing for brightness of
color j material k at a load-type of l in a year y

i Types of dyeing machines in the factory (different maker and different capacity)
j Brightness of color of textile being dyed in the factory (j: light, medium, dark)
k Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)
l Type of load for dyeing machine in the factory

ௐ௔௧௘௥ǡ௬ܥܧ
஻௅ = ෍෍෍෍ܹܥ௜ǡ௝ǡ௞ǡ௟஻௅ǡ஻௔௧௖௛

௟௞௝௜
ൈ ௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ

ൈܥܧ��௖௟௘௔௡ǡ௪௔௧௘௥஻௅ǡ௣௨௠௣௜௡௚ (3)

Where:

ௐ௔௧௘௥,௬ܨܧ
஻௅ Baseline electricity consumption by pumping of water that used in dyeing machines

in year y (kWh/year)

௜,௝,௞,௟஻௅,஻௔௧௖௛ܥܹ Historical average water consumption in machine i for a batch in the baseline dyeing
process for colour j material k at a load of l (Litre/batch)

௜,௝,௞,௟,௬௉௃ܤܰ Number of batches on a machine i in the project dyeing for color j material k at a load
of l in a year y

௖௟௘௔௡,௪௔௧௘௥஻௅,௣௨௠௣௜௡௚ܥܧ Historical average electricity consumption for pumping groundwater (kWh/liter)
i Type of dyeing machines in the factory
j Color of textile being dyed in the factory (j: light, medium, dark)
k Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)
l Different load for dyeing a machine in the factory

௬஻௅ܥܵ = ෍෍෍෍ܵܥ௜ǡ௝ǡ௞ǡ௟஻௅ǡ஻௔௧௖௛

௟௞௝௜
ൈ ௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ (4)

Where:
௬஻௅ܥܵ Baseline steam consumption by dyeing processes in year y (ton/year)

௜ܥܵ ,௝,௞,௟஻௅,஻௔௧௖௛ Historical average steam consumption of a dyeing machine i for a batch in the baseline
dyeing process for colour j material k at a load-type of l (ton-steam/batch)

௜,௝,௞,௟,௬௉௃ܤܰ Number of batches on a machine i in the project dyeing for color j material k at a load-
type of l in a year y
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i Type of dyeing machines in the factory
j Brightness of color of textile being dyed in the factory (j: light, medium, dark)
k Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)
l Type of load for dyeing machine in the factory

஼ைଶ஻௅ǡ௘௟௘௖ܨܧ��

=
௚௘௡஻௅ǡ௙௨௘௟ܥܨ ൈ ௚௘௡௙௨௘௟݁ܦ ൈ ܥܰ ௚ܸ௘௡

௙௨௘௟ ൈ ஼ைଶ௙௨௘௟ǡ௚௘௡ܨܧ

௚௘௡஻௅ǡ௙௨௘௟ܩܧ (5)

Where:
஼ைଶ஻௅,௘௟௘௖ܨܧ CO2 emission factor of electricity generation for the factory (ton CO2/MWh)

௚௘௡஻௅,௙௨௘௟ܩܧ Historical average of electricity generated from generators (kWh/year). Data for the past
three years is preferable; at least one-year vintage data is necessary.

௚௘௡஻௅.௙௨௘௟ܥܨ Historical fuel consumption average of generators (m3/year). Data for the past three years
is preferable; at least one-year vintage data is necessary.

ܥܰ ௚ܸ௘௡
௙௨௘௟ Net caloric value of the fuel used for generators (TJ/Gg)

௚௘௡௙௨௘௟݁ܦ Density of the fuel for generators (kg/m3)

஼ைଶ௙௨௘௟,௚௘௡ܨܧ CO2 emission factor of the fuel for generators (kg-ton CO2/TJ)

஼ைଶ஻௅ǡ௦௧௘௔௠ܨܧ

= ௕௢௜௟௘௥஻௅ǡ௙௨௘௟ܥܨ ൈ ௕௢௜௟௘௥௙௨௘௟݁ܦ ൈ ܥܰ ௕ܸ௢௜௟௘௥
௙௨௘௟ ൈ ஼ைଶ௙௨௘௟ǡ௕௢௜௟௘௥ܨܧ

ܵ ௕ܲ௢௜௟௘௥
஻௅ǡ௙௨௘௟ (6)

Where:
஼ைଶ஻௅,௦௧௘௔௠ܨܧ CO2 emission factor for the steam generation (ton CO2/ton steam)
ܵ ௦ܲ௧௘௔௠

஻௅,௙௨௘௟ Historical amount of steam produced from boilers (ton-steam/year). Data for the past
three years is preferable; at least one-year vintage data is necessary.

௦௧௘௔௠஻௅,௙௨௘௟ܥܨ Historical fuel consumption of boilers (m3/year). Data for the past three years is
preferable; at least one-year vintage data is necessary.

ܥܰ ௦ܸ௧௘௔௠
௙௨௘௟ Net caloric value of the fuel used for boilers (TJ/Gg)

௦௧௘௔௠௙௨௘௟݁ܦ Density of the fuel for boilers (kg/m3)

஼ைଶ௙௨௘௟,௕௢௜௟௘௥ܨܧ CO2 emission factor of the fuel for boilers (kg-ton CO2/TJ)

Project Emissions

௬ܧܲ ൌ ሺܥܧ஽௬௘௜௡௚ǡ௬௉௃ ൅ ௐ௔௧௘௥ǡ௬ܥܧ
௉௃ ሻ ൈ ஼ைଶ௉௃ǡ௘௟௘௖ܨܧ �൅ ௬௉௃ܥܵ�

ൈܨܧ��஼ைଶ௉௃ǡ௦௧௘௔௠ (7)
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Where:
PEy Project emission in a year y (CO2 ton/year)

஽௬௘௜௡௚,௬௉௃ܥܧ Project electricity consumption by dyeing machines to which water and energy saving
technologies introduced by the CPA in year y (kWh/year)

ௐ௔௧௘௥,௬ܥܧ
௉௃ Project electricity consumption by pumping of water that used in dyeing machines in the

factory in year y (kWh/year)

௬௉௃ܥܵ
Project steam consumption by dyeing machines to which water and energy saving
technologies introduced by the CPA in year y (ton-steam /year)

஼ைଶ௉௃,௘௟௘௖ܨܧ CO2 emission factor of electricity generation for the factory (ton CO2/MWh)
஼ைଶ௦௧௘௔௠ܨܧ CO2 emission factor for the steam generation for the factory (ton CO2/ton)

஽௬௘௜௡௚ǡ௬௉௃ܥܧ = ෍෍෍෍ܥܧ௜ǡ௝ǡ௞ǡ௟
௉௃ǡ஻௔௧௖௛ǡௗ௬௘௜௡௚

௟௞௝௜
ൈ ௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ (8)

Where:

஽௬௘௜௡௚,௬௉௃ܥܧ Project electricity consumption by dyeing processes in year y
(kWh/year)

௜,௝,௞,௟ܥܧ
௉௃,஻௔௧௖௛,ௗ௬௘௜௡௚ Electricity consumption of a machine i for a batch in the project dyeing process for

brightness of colour j material k at a load-type of l (kWh/batch)

௜,௝,௞,௟,௬௉௃ܤܰ Number of batches on a machine i in the project dyeing for brightness of color j
material k at a load-type of l in a year y

i Type of dyeing machines in the factory
j Brightness of color of textile being dyed in the factory (j: light, medium, dark)
k Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)
l Type of load for dyeing machine in the factory

ௐ௔௧௘௥ǡ௬ܨܧ
௉௃ = ෍෍෍෍ܹܥ௜ǡ௝ǡ௞ǡ௟௉௃ǡ஻௔௧௖௛

௟௞௝௜
ൈ ௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ

ൈܥܧ��௙௥௘௦௛ǡ௪௔௧௘௥
௉௃ǡ௣௨௠௣௜௡௚ (9)

Where:

ௐ௔௧௘௥,௬ܨܧ
௉௃ Project electricity consumption by pumping of water that used in dyeing machines in

year y (kWh/year)

௜,௝,௞,௟௉௃,஻௔௧௖௛ܥܹ Water consumption in machine i for a batch in the baseline dyeing process for colour j
material k at a load of l (Litre/batch)

௜,௝,௞,௟,௬௉௃ܤܰ Number of batches on a machine i in the project dyeing for color j material k at a load
of l in a year y

௙௥௘௦௛ܥܧ ,௪௔௧௘௥
௉௃,௣௨௠௣௜௡௚ Average electricity consumption for pumping underground water in the project in year

y (kWh/liter)
i Type of dyeing machines in the factory
j Color of textile being dyed in the factory (j: light, medium, dark)
k Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)
l Different load for dyeing a machine in the factory
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௬௉௃ܥܵ = ෍෍෍෍ܵܥ௜ǡ௝ǡ௞ǡ௟௉௃ǡ஻௔௧௖௛

௟௞௝௜

ൈ ௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ (10)

Where:
௬஻௅ܥܵ Project steam consumption by dyeing processes in year y (ton-steam /year)

௜ܥܵ ,௝,௞,௟஻௅,஻௔௧௖௛ Steam consumption of a machine i for a batch in the baseline dyeing process for
brightness of colour j, material k at a load-type of l (ton-steam /batch)

௜,௝,௞,௟,௬௉௃ܤܰ Number of batches on a machine i in the project dyeing for brightness of color j material
k at a load-type of l in a year y

i Type of dyeing machines in the factory
j Brightness of color of textile being dyed in the factory (j: light, medium, dark)
k Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)
l Type of load for dyeing a machine in the factory

஼ைଶ௉௃ǡ௘௟௘௖ܨܧ

=
௚௘௡௉௃ǡ௙௨௘௟ܥܨ ൈ ௚௘௡௙௨௘௟݁ܦ ൈ ܥܰ ௚ܸ௘௡

௙௨௘௟ ൈ ஼ைଶ௙௨௘௟ǡ௚௘௡ܨܧ

௚௘௡௉௃ǡ௙௨௘௟ܩܧ (11)

Where:
஼ைଶ௉௃,௘௟௘௖ܨܧ CO2 emission factor of electricity generation for the factory (ton CO2/MWh)

௚௘௡௉௃,௙௨௘௟ܩܧ Amount of electricity generated from generators (kWh/year) in year y.

௚௘௡௉௃.௙௨௘௟ܥܨ Amount fuel consumption of generators (m3/year) in a year y.

ܥܰ ௚ܸ௘௡
௙௨௘௟ Net caloric value of the fuel used for generators (TJ/Gg)

௚௘௡௙௨௘௟݁ܦ Density of the fuel for generators (kg/m3)

஼ைଶ௙௨௘௟,௚௘௡ܨܧ CO2 emission factor of the fuel for generators (kg-ton CO2/TJ)

஼ைଶ௉௃ǡ௦௧௘௔௠ܨܧ

= ௕௢௜௟௘௥௉௃ǡ௙௨௘௟ܥܨ ൈ ௕௢௜௟௘௥௙௨௘௟݁ܦ ൈ ܥܰ ௕ܸ௢௜௟௘௥
௙௨௘௟ ൈ ஼ைଶ௙௨௘௟ǡ௕௢௜௟௘௥ܨܧ

ܵ ௕ܲ௢௜௟௘௥
௉௃ǡ௙௨௘௟ (12)

Where:
஼ைଶ௉௃,௦௧௘௔௠ܨܧ CO2 emission factor for the steam generation for the factory (ton CO2/ton steam)

ܵ ௦ܲ௧௘௔௠
௉௃,௙௨௘௟ Amount of steam produced from boilers (ton-steam/year) in a year y.

௦௧௘௔௠௉௃,௙௨௘௟ܥܨ Amount of fuel consumption of boilers (m3/year) in a year y.

ܥܰ ௦ܸ௧௘௔௠
௙௨௘௟ Net caloric value of the fuel used for boilers (TJ/Gg)

௦௧௘௔௠௙௨௘௟݁ܦ Density of the fuel for boilers (kg/m3)
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஼ைଶ௙௨௘௟,௕௢௜௟௘௥ܨܧ CO2 emission factor of the fuel for boilers (kg-ton CO2/TJ)

Leakage

There are no leakage emissions identified for this type of project.
Therefore:

ܮ ൌ �Ͳ�������������������������������������������������������������������������������������������������������������������������������������������������������������������������ሺͳ͵ሻ

Emission Reduction

௬ܴܧ ൌܧܤ�௬ െ ௬ܧܲ (14)

Where:
௬ܴܧ Emission reduction in year y (ton/year)
௬ܧܤ Baseline emission in a year y (CO2 ton/year)
௬ܧܲ Project emission in a year y (CO2 ton/year)

D.6.2. Data and parameters that are to be reported ex-ante

Data / Parameter ௜,௝,௞,௟ܥܧ
஻௅,஻௔௧௖௛,ௗ௬௘௜௡௚

Unit kWh/batch
Description Historical average electricity consumption of a machine i for a batch in the

baseline dyeing process for colour j material k at a load of l at the factory
Source of data Project implementer
Value(s) applied Please refer to Appendix 4
Choice of data
or Measurement
methods and
procedures

Measured and calculated through baseline measurement campaign

Purpose of data Used to calculate the baseline emissions
Additional comment -
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Data / Parameter ௜,௝,௞,௟஻௅,஻௔௧௖௛ܥܹ

Unit Litre/batch
Description Historical average water consumption of a machine i for a batch in the

baseline dyeing process for colour j material k at a load of l at the factory
Source of data Project implementer
Value(s) applied Please refer to Appendix 4
Choice of data
or Measurement
methods and
procedures

Measured and calculated through baseline measurement campaign

Purpose of data Used to calculate the baseline emissions
Additional comment -

Data / Parameter ௙௥௘௦௛ܥܧ ,௪௔௧௘௥
஻௅,௣௨௠௣௜௡௚

Unit kWh/liter
Description Historical average electricity consumption for pumping underground water
Source of data Project implementer
Value(s) applied 0.2
Choice of data
or Measurement
methods and
procedures

Measured and calculated through baseline measurement campaign

Purpose of data Used to calculate the baseline emissions
Additional comment Data assumed

Data / Parameter ௜ܥܵ ,௝,௞,௟஻௅,஻௔௧௖௛

Unit Ton-steam/batch
Description Historical average steam consumption of a machine i for a batch in the

baseline dyeing process for colour j material k at a load of l
Source of data Project implementer
Value(s) applied Please refer to Appendix 4
Choice of data
or Measurement
methods and
procedures

Measured and calculated through baseline measurement campaign

Purpose of data Used to calculate the baseline emissions
Additional comment -
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Data / Parameter ௚௘௡஻௅,௙௨௘௟ܥܨ

Unit m3/year
Description Historical average amount of natural gas consumption of generators for

electricity generation.
Source of data Project participants
Value(s) applied 72,000
Choice of data
or Measurement
methods and
procedures

Collecting from United Power generation and Distribution that supplies
power to the factory. Data for the past three years is preferable; at least one-
year vintage data is necessary.

Purpose of data Used to calculate the baseline emissions
Additional comment Data for 8 hours in 2012

Data / Parameter ௚௘௡஻௅,௙௨௘௟ܩܧ

Unit kWh/year
Description Historical average of electricity generated from generators (kWh/year).
Source of data Project participants
Value(s) applied 280,000
Choice of data
or Measurement
methods and
procedures

Collecting from United Power generation and Distribution that supplies
power to the factory. Data for the past three years is preferable; at least one-
year vintage data is necessary.

Purpose of data Used to calculate the baseline emissions
Additional comment Data for 8 hours in 2012

Data / Parameter ܥܰ ௚ܸ௘௡
௙௨௘௟

Unit TJ/Gg
Description Net caloric value of natural gas used for generators
Source of data 2006 IPCC Guidelines for National Greenhouse Gas Inventories
Value(s) applied 46.5
Choice of data
or Measurement
methods and
procedures

Default value

Purpose of data Used to calculate the baseline emissions
Additional comment -
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Data / Parameter ௚௘௡௙௨௘௟݁ܦ

Unit kg/m3

Description Density of natural gas used for generators
Source of data FINAL REPORT ON EMISSION INVENTORY, BANGLADESH

COUNTRY STUDY, ASIA LEAST-COST GREENHOUSE GAS
ABATEMENT STRATEGY (ALGAS)

Value(s) applied 0.72
Choice of data
or Measurement
methods and
procedures

The value used for Bangladesh case

Purpose of data Used to calculate the baseline emissions
Additional comment -

Data / Parameter ஼ைଶ௙௨௘௟,௚௘௡ܨܧ

Unit kg-CO2/TJ
Description CO2 emission factor of natural gas for generators
Source of data 2006 IPCC Guidelines for National Greenhouse Gas Inventories
Value(s) applied 56,100
Choice of data
or Measurement
methods and
procedures

Default value

Purpose of data Used to calculate the baseline emissions
Additional comment -

Data / Parameter ܵ ௦ܲ௧௘௔௠
஻௅,௙௨௘௟

Unit Ton-steam/year
Description Historical amount of steam produced from boilers.
Source of data Project implementer
Value(s) applied 15,000
Choice of data
or Measurement
methods and
procedures

Calculated based on the data collected at the factory. Data for the past three
years is preferable; at least one year vintage data is necessary

Purpose of data Used to calculate the baseline emissions
Additional comment Assumed data for 2011
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Data / Parameter ௦௧௘௔௠஻௅,௙௨௘௟ܥܨ

Unit m3/year
Description Historical fuel consumption of boilers.
Source of data Project implementer
Value(s) applied 3,275,639
Choice of data
or Measurement
methods and
procedures

Calculated based on the data collected at the factory. Data for the past three
years is preferable; at least one year vintage data is necessary

Purpose of data Used to calculate the baseline emissions
Additional comment Actual data for 2011

D.6.3. Ex-ante calculation of emission reductions

For ex-ante calculation of emission reduction from the CPA, the following assumptions are considered
with the data in hand at the moment.
x Number of batches 5,000 in 2013.
x One type of dyeing machine (Athena with 100 Kg capacity)
x 95% fabric load
x Among the batches 70% fro cotton (80% dark, 10% medium and 10% light colour), 10% for CVC

(80% dark, 10% medium and 10% light colour) 20% for polyester (80% dark, 10% medium and
10% light colour).

Baseline Emissions

As mentioned before, the baseline scenario for the project is the continuation of current dyeing process
(Mainly conventional reactive dyeing) in the factory.

The baseline emission can be calculated based on the following equation.

௬ܧܤ ൌ ሺܥܧ஽௬௘௜௡௚ǡ௬஻௅ ൅ ௐ௔௧௘௥ǡ௬ܥܧ
஻௅ ሻ ൈ ஼ைଶ஻௅ǡ௘௟௘௖ܨܧ �൅ ௬஻௅ܥܵ�

ൈܨܧ��஼ைଶ஻௅ǡ௦௧௘௔௠ (1)

Where:
BEy Baseline emissions in a year y (CO2 ton/year)

஽௬௘௜௡௚,௬஻௅ܥܧ Baseline electricity consumption by dyeing machines to which the water and energy
saving technologies will be introduced by the CPA in year y (1,154,250 kWh/year)

ௐ௔௧௘௥,௬ܥܧ
஻௅ Baseline electricity consumption by pumping of fresh water that used in dyeing machines

in year y (202,834 kWh/year).

௬஻௅ܥܵ Baseline steam consumption by dyeing machines to which the water and energy saving
technologies will be introduced by the CPA in year y (30,947 ton-steam/year)

஼ைଶ஻௅,௘௟௘௖ܨܧ CO2 emission factor of electricity generation for the factory (0.449 ton CO2/MWh)
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஼ைଶ஻௅,௦௧௘௔௠ܨܧ CO2 emission factor for the steam generation for the factory (0.382 ton CO2/ton-steam)

BEy= (1,154,250 + 202,834)/1000*0.483 + 30,947* 0.41 = 13,344 ton CO2/year

஽௬௘௜௡௚ǡ௬஻௅ܥܧ = ෍෍෍෍ܥܧ௜ǡ௝ǡ௞ǡ௟
஻௅ǡ஻௔௧௖௛ǡௗ௬௘௜௡௚

௟௞௝௜
ൈ ௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ (2)

Where:
஽௬௘௜௡௚,௬஻௅ܥܧ Baseline electricity consumption by dyeing processes in year y (kWh/year)

௜ǡ௝ǡ௞ǡ௟ܥܧ
஻௅ǡ஻௔௧௖௛ǡௗ௬௘௜௡௚

Historical average electricity consumption of a dyeing machine i for a batch in the
baseline dyeing process for brightness of colour j material k at a load-type of l
(kWh/batch).

௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ

Numbers of batches on a dyeing machine i in the project dyeing process for
brightness of color j material k at a load l in a year y.
For per machine 700 batches for cotton (560 batches for dark, 70 batches for
medium and light respectively), 100 batches for CVC (80 batches for dark, 10
batches for medium and light respectively) and 200 batches for polyester (160
batches for dark, 20 batched for medium and light respectively).

i Types of dyeing machines in the factory.
5 Sclavos machines with 1000 kg capacity

j Brightness of color of textile being dyed in the factory (j: light, medium, dark)
k Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)
l Type of load for dyeing machine in the factory (95% for all machines)

஽௬௘௜௡௚ǡ௬஻௅ܥܧ = [(257*560+238*70+238*70)+(316*80+280*10+273*10)+(119*160+99*20+89*20)]*5

= 1,154,250 kWh/year
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ௐ௔௧௘௥ǡ௬ܥܧ
஻௅ = ෍෍෍෍ܹܥ௜ǡ௝ǡ௞ǡ௟஻௅ǡ஻௔௧௖௛

௟௞௝௜
ൈ ௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ

ൈܥܧ��௖௟௘௔௡ǡ௪௔௧௘௥஻௅ǡ௣௨௠௣௜௡௚ (3)
Where:

ௐ௔௧௘௥,௬ܨܧ
஻௅ Baseline electricity consumption by pumping of water that used in dyeing machines

in year y (kWh/year)

௜ǡ௝ǡ௞ǡ௟஻௅ǡ஻௔௧௖௛ܥܹ

Historical average water consumption in machine i for a batch in the baseline dyeing
process for colour j material k at a load of l (Litre/batch)

௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ

Number of batches on a machine i in the project dyeing for color j material k at a load
of l in a year y.
For per machine 700 batches for cotton (560 batches for dark, 70 batches for medium
and light respectively), 100 batches for CVC (80 batches for dark, 10 batches for
medium and light respectively) and 200 batches for polyester (160 batches for dark,
20 batched for medium and light respectively).

௙௥௘௔௦௛ܥܧ ,௪௔௧௘௥
஻௅,௣௨௠௣௜௡௚

Historical average electricity consumption for pumping underground water
(kWh/liter).
Assume 0.2 kWh/m3 at the water supply system of the DEPZ.

i Type of dyeing machines in the factory (5 Sclavos machines with 1000 kg capacity)
j Color of textile being dyed in the factory (j: light, medium, dark)
k Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)
l Different load for dyeing a machine in the factory (95% for all machines)

ௐ௔௧௘௥ǡ௬ܨܧ
஻௅ = [(105.200*560+94.400*70*87.200*70)+(123.600*80+105.600*10+105.600*10)+

(51.200*160+40.400+20+40.400*20)]*5*0.2
= 202,834 kWh/year

௬஻௅ܥܵ = ෍෍෍෍ܵܥ௜ǡ௝ǡ௞ǡ௟஻௅ǡ஻௔௧௖௛

௟௞௝௜
ൈ ௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ (4)

Where:
௬஻௅ܥܵ Baseline steam consumption by dyeing processes in year y (ton/year)

௜ܥܵ ,௝,௞,௟஻௅,஻௔௧௖௛
Historical average steam consumption of a dyeing machine i for a batch in the baseline
dyeing process for colour j material k at a load-type of l (ton-steam/batch)

Light Medium Dark

Cellulose 87,200 94,400 105,200
CVC 105,600 105,600 123,600
Polyester 40,400 40,400 51,200
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௜ǡ௝ǡ௞ǡ௟ǡ௬௉௃ܤܰ

Number of batches on a machine i in the project dyeing for color j material k at a load-
type of l in a year y.
For per machine 700 batches for cotton (560 batches for dark, 70 batches for medium and
light respectively), 100 batches for CVC (80 batches for dark, 10 batches for medium and
light respectively) and 200 batches for polyester (160 batches for dark, 20 batched for
medium and light respectively).

i Type of dyeing machines in the factory (5 Sclavos machines with 1000 kg capacity)
j Brightness of color of textile being dyed in the factory (j: light, medium, dark)
k Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)
l Type of load for dyeing machine in the factory (95% for all machines)

=௬஻௅ܥܵ [(6,969*560+6,348*70+5,797*70)+(7,672*80+6,570*10+6,570*10
+(3,592*160+2,930*20+2,902*20)]/1,000*5
=30,947 ton-steam/year

஼ைଶ஻௅ǡ௘௟௘௖ܨܧ��

=
௚௘௡஻௅ǡ௙௨௘௟ܥܨ ൈ ௚௘௡௙௨௘௟݁ܦ ൈ ܥܰ ௚ܸ௘௡

௙௨௘௟ ൈ ஼ைଶ௙௨௘௟ǡ௚௘௡ܨܧ

௚௘௡஻௅ǡ௙௨௘௟ܩܧ (5)

Where:
஼ைଶ஻௅,௘௟௘௖ܨܧ CO2 emission factor of electricity generation for the factory (ton CO2/MWh)

௚௘௡஻௅,௙௨௘௟ܩܧ Historical average of electricity generated from generators (kWh/year). Data for the past
three years is preferable; at least one-year vintage data is necessary.
280,000 kWh/8 hours (United Power generation and Distribution)

௚௘௡஻௅.௙௨௘௟ܥܨ Historical natural gas consumption average of generators (m3/year). Data for the past
three years is preferable; at least one-year vintage data is necessary.
72,000 m3/8 hours (United Power generation and Distribution)

ܥܰ ௚ܸ௘௡
௙௨௘௟ Net caloric value of the natural gas used for generators (T46.5 J/Gg).

IPCC default value
௚௘௡௙௨௘௟݁ܦ Density of the fuel for generators (0.72 kg/m3).

IPCC default value
஼ைଶ௙௨௘௟,௚௘௡ܨܧ CO2 emission factor of the natural gas for generators (56,100 kg-ton CO2/TJ)

IPCC default value

=஼ைଶ஻௅ǡ௘௟௘௖ܨܧ 0.483 ton CO2/MWh

Machine: Sclavos
Unit: kg-steam/batch
Load capacity: 95%

Light Medium Dark

Cellulose 5,797 6,348 6,969
CVC 6,570 65,70 7,672
Polyester 2,902 2,930 3,592
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஼ைଶ஻௅ǡ௦௧௘௔௠ܨܧ

= ௕௢௜௟௘௥஻௅ǡ௙௨௘௟ܥܨ ൈ ௕௢௜௟௘௥௙௨௘௟݁ܦ ൈ ܥܰ ௕ܸ௢௜௟௘௥
௙௨௘௟ ൈ ஼ைଶ௙௨௘௟ǡ௕௢௜௟௘௥ܨܧ

ܵ ௕ܲ௢௜௟௘௥
஻௅ǡ௙௨௘௟ (6)

Where:
஼ைଶ஻௅,௦௧௘௔௠ܨܧ CO2 emission factor for the steam generation (ton CO2/ton steam)
ܵ ௦ܲ௧௘௔௠

஻௅,௙௨௘௟ Historical amount of steam produced from boilers (ton-steam/year). Data for the past
three years is preferable; at least one-year vintage data is necessary.
Assume 15,000 ton-steam for 2011

௦௧௘௔௠஻௅,௙௨௘௟ܥܨ Historical natural gas consumption of boilers (m3/year). Data for the past three years is
preferable; at least one-year vintage data is necessary.
3,275,639 m3 for 2011

ܥܰ ௦ܸ௧௘௔௠
௙௨௘௟ Net caloric value of the fuel used for boilers (TJ/Gg)

௦௧௘௔௠௙௨௘௟݁ܦ Density of the fuel for boilers (kg/m3)

஼ைଶ௙௨௘௟,௕௢௜௟௘௥ܨܧ CO2 emission factor of the fuel for boilers (kg-ton CO2/TJ)

=஼ைଶ஻௅ǡ௦௧௘௔௠ܨܧ 0.41 ton CO2/ton-steam

Project Emissions

௬ܧܲ ൌ ሺܥܧ஽௬௘௜௡௚ǡ௬௉௃ ൅ ௐ௔௧௘௥ǡ௬ܥܧ
௉௃ ሻ ൈ ஼ைଶ௉௃ǡ௘௟௘௖ܨܧ �൅ ௬௉௃ܥܵ�

ൈܨܧ��஼ைଶ௉௃ǡ௦௧௘௔௠ (7)

Where:
PEy Project emission in a year y (CO2 ton/year)

஽௬௘௜௡௚,௬௉௃ܥܧ Project emission from electricity consumption by dyeing machines to which water and
energy saving technologies introduced by the CPA in year y (kWh/year).

ௐ௔௧௘௥,௬ܨܧ
௉௃ Project emission from electricity consumption by pumping of water that used in dyeing

machines in the factory in year y (kWh/year)

௬௉௃ܥܵ
Project emission from steam consumption by dyeing machines to which water and energy
saving technologies introduced by the CPA in year y (ton-steam /year)

஼ைଶ௉௃,௘௟௘௖ܨܧ CO2 emission factor of electricity generation for the factory
(Assume 0.449 ton CO2/MWh)

஼ைଶ௦௧௘௔௠ܨܧ CO2 emission factor for the steam generation for the factory
(Assume 0.382 ton CO2/ton-steam)

As the project is seen to cut electricity consumption by 75% and steam consumption by 50%, the project
CO2 emission can be estimates as follows.

PEy = (1,154,250 + 202,834)/1000*0.483*0.25 + 30,947* 0.41*0.5
= 6,508 ton CO2/year
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Leakage

There are no leakage emissions identified for this type of project.
Therefore:

ܮ ൌ �Ͳ�������������������������������������������������������������������������������������������������������������������������������������������������������������������������ሺͳ͵ሻ

Emission Reduction

௬ܴܧ ൌܧܤ�௬ െ ௬ܧܲ (14)

Where:
௬ܴܧ Emission reduction in year y (ton/year)
௬ܧܤ Baseline emission in a year y (13,344 CO2 ton/year)
௬ܧܲ Project emission in a year y (6,508CO2 ton/year)

௬ܴܧ = 13,344 – 6,508 = 6,836 Ton/year

D.6.4. Summary of the ex-ante estimates of emission reductions

Year
Baseline
emissions
(t CO2e)

Project emissions
(t CO2e)

Leakage
(t CO2e)

Emission
reductions
(t CO2e)

1/6/2013 13,344 6,508 0 6,836
1/6/2014 13,344 6,508 0 6,836
1/6/2015 13,344 6,508 0 6,836
1/6/2016 13,344 6,508 0 6,836
1/6/2017 13,344 6,508 0 6,836
1/6/2018 13,344 6,508 0 6,836
1/6/2019 13,344 6,508 0 6,836
1/6/2020 13,344 6,508 0 6,836
1/6/2021 13,344 6,508 0 6,836
1/6/2022 13,344 6,508 0 6,836
Total 133,440 65,080 0 68,360
Total number
of crediting
years

10 years

Annual
average over
the crediting
period

13,344 6,508 0 6,836
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D.7. Application of the monitoring methodology and description of the monitoring plan
D.7.1. Data and parameters to be monitored

The following data should be monitored.

Data / Parameter ௜,௝,௞,௟,௬௉௃ܤܰ

Unit Number
Description Number of batches on a machine i in the project dyeing for color j material k

at a load of l in a year y
Source of data Project implementer
Value(s) applied Machine: Sclavos

Unit: Batch/machine
Load capacity: 95%
Number of
Batches

Light Medium Dark

Cellulose 70 70 560
CVC 10 10 80
Polyester 20 20 160

Measurement
methods and
procedures

Aggregation of daily records in the factory.

Monitoring
frequency

Project implementer aggregate the daily-recorded data monthly

QA/QC procedures It is mandatory for dyeing maters to record every batch in each machine in
terms of fabric load, fabric type and fabric colour.

Purpose of data For calculating project energy and water consumption
Additional
comments

Estimated values
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Data / Parameter ௜,௝,௞,௟ܥܧ
௉௃,஻௔௧௖௛,ௗ௬௘௜௡௚

Unit kWh/batch
Description Electricity consumption of a machine i for a batch in the project dyeing

process for color j material k at a load of l in a year y
Source of data Project implementer
Value(s) applied Machine: Sclavos

Unit: kWh/batch
Load capacity: 95%
EC୧,୨,୩,୪

୔୎,୆ୟ୲ୡ୦,ୢ୷ୣ୧୬୥ Light Medium Dark

Cellulose 59 59 64
CVC 68 70 79
Polyester 22 24 29

Measurement
methods and
procedures

Measuring through electric meters installed at points of power lines to each
dyeing machine at the factory. Dyeing masters read and record electricity
consumption from electric meters for each batch and the CME aggregates the
data monthly from the factory where the data recorded for each batch by
dyeing masters.

Monitoring
frequency

For each batch.

QA/QC procedures Calibrations of electric power meters will be conducted as per related national
regulations and international standards.

Purpose of data For calculating project emission from electricity consumption
Additional
comments

The values given above are estimated values
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Data / Parameter ௜,௝,௞,௟௉௃,஻௔௧௖௛ܥܹ

Unit Litre/batch
Description Water consumption of a machine i for a batch in the project dyeing process

for colour j material k at a load of l
Source of data Project implementer
Value(s) applied Machine: Sclavos

Unit: Liter/batch
Load capacity: 95%
௜,௝,௞,௟௉௃,஻௔௧௖௛ܥܹ Light Medium Dark
Cellulose 43,600 47,200 52,600
CVC 52,800 52,800 61,800
Polyester 20,200 20,200 26,600

Measurement
methods and
procedures

Measuring and calculating based on water tanks of the machines, bath ratios
and performed dyeing charts.
The CME aggregates the data monthly from the factory where the data
recorded for each batch by dyeing masters.

Monitoring
frequency

For each batch.

QA/QC procedures Calculated data based on the performed dyeing charts of machines is believed
to be a conservative value.

Purpose of data For calculating project emission from water consumption
Additional
comments

The values given above are estimated values
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Data / Parameter ௜ܥܵ ,௝,௞,௟௉௃ ,஻௔௧௖௛

Unit To-steam/batch
Description Steam consumption of a machine i for a batch in the project dyeing process

for colour j material k at a load of l (ton-steam /batch)
Source of data Project implementer
Value(s) applied Machine: Sclavos

Unit: kg-steam/batch
Load capacity: 95%
௜ܥܵ ,௝,௞,௟௉௃ ,஻௔௧௖௛ Light Medium Dark
Cellulose 2,899 3,174 3,485
CVC 3,285 3,285 3,836
Polyester 1,451 1,465 1,796

Measurement
methods and
procedures

Measuring through steam meters installed at the points of steam pipes for
each dyeing machine. Dyeing masters read and record electricity
consumption from electric meters for each batch and the CME aggregates the
data monthly from the factory where the data recorded for each batch by
dyeing masters.

Monitoring
frequency

For each batch.

QA/QC procedures Crosschecking with a calculated data based on the performed dyeing charts of
machines in the factory.
Steam meters will be calibrated as per related national regulations and
international standards

Purpose of data For calculating project emission from steam consumption
Additional
comments

The values given above are estimated values

Data / Parameter ௙௥௘௦௛ܥܧ ,௪௔௧௘௥
௉௃,௣௨௠௣௜௡௚

Unit kWh/litre
Description Electricity consumption for pumping groundwater in the water supply system
Source of data Project implementer
Value(s) applied 0.2
Measurement
methods and
procedures

Calculating based on the collected data from the water supply system of the
SEPZ.

Monitoring
frequency

Monthly

QA/QC procedures Official data of the DEPZ
Purpose of data For calculating project emission from water consumption
Additional comments The values given above are estimated values
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Data / Parameter ௚௘௡௉௃,௙௨௘௟ܩܧ

Unit MWh/year
Description Amount of electricity generated from generators in a year y
Source of data Project implementer
Value(s) applied 306,600
Measurement
methods and
procedures

Collecting from United Power generation and Distribution

Monitoring
frequency

Monthly

QA/QC procedures Official data from United Power generation and Distribution Company
Purpose of data For calculating CO2 emission factor for electricity generation
Additional comments The values given above are estimated values

Data / Parameter ௚௘௡௉௃.௙௨௘௟ܥܨ

Unit m3/year
Description Amount of fuel consumed by generators for electricity generation in a year y
Source of data Project implementer
Value(s) applied 78,840,000
Measurement
methods and
procedures

Collecting from United Power generation and Distribution

Monitoring
frequency

Monthly

QA/QC procedures Official data from power provider the United Power generation and
Distribution Company.

Purpose of data For calculating CO2 emission factor for electricity generation
Additional comments The values given above are estimated values

Data / Parameter ܵ ௦ܲ௧௘௔௠
௉௃,௙௨௘௟

Unit Ton-steam/year
Description Amount of steam produced by boilers in a year y
Source of data Project implementer
Value(s) applied 15,000
Measurement
methods and
procedures

Measuring through steam flow meters installed at the points of steam delivery
pipes from the boilers.

Monitoring
frequency

Monthly

QA/QC procedures Crosschecking with the data calculated based on the boiler operation data.
Steam meters will be calibrated as per related national regulations and
international standards

Purpose of data For calculating CO2 emission factor for steam generation
Additional comments The values given above are estimated values



UNFCCC/CCNUCC

CDM – Executive Board Page 34

Data / Parameter ௦௧௘௔௠௉௃,௙௨௘௟ܥܨ

Unit m3/year
Description Amount of fuel consumed by boilers for steam generation in a year y
Source of data Project implementer
Value(s) applied 3,275,639
Measurement
methods and
procedures

Measuring through gas meters that installed at the points of gas pipes for
boilers.

Monitoring
frequency

Monthly

QA/QC procedures Crosschecking with gas purchase bills. Gas flow meters will be calibrated as
per related national regulations and international standards

Purpose of data For calculating CO2 emission factor for steam generation
Additional comments The values given above are estimated values

D.7.2. Description of the monitoring plan

According to the AMS-II.D (version 12), the energy consumption for industrial process is required to be
monitored though meters, the monitoring plan is developed to ensure the monitoring of the energy
consumptions and calculating energy savings using the monitored and other necessary data and
information through identifying different stakeholders responsibility, stipulating quality assurance
systems and emphasizing recording and reporting systems. The monitoring plan is unfolded as follows.

(1) Monitoring Framework

The W.S.T will act as the overall supervisor and prepare a monitoring report periodically (typically
annually) to the DOE based on the data and information reported by the project implementer, GK.

The CPA implementer, GK will undertake the monitoring (especially preparing the monthly and annual
status report) based on the operation and monitoring manual prepared by W.S.T.
The W.S.T has a responsibility to manage and operate the CPA.

(2) The Function of CME and the CPA Implementer

The following table shows the roles of the CME and the project implementer for the monitoring.

CME
(W.S.T supported by PEAR) GK

Monitoring
management

- Develop the operation and
monitoring manual for activities.
- Develop and establish data
collection and reporting system
for parameters monitored in every
CPAs.

- Implement and manage monitoring of the
project activities
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- Implement and manage
monitoring of CPAs.

Data collection - Establish and maintain data
collection systems for parameters
monitored.
- Check data quality and collection
procedures regularly.

- Implement data collection; especially after
the project implementation.
- Check internal data quality and collection
procedures regularly

Data storage
and
management

- Develop database format of CPA.
- Check the reported data from each
CPAs.
- Calculate emission reductions
based on the data reported by the
implementers.
- Implement data management of
CPAs.
- Store and maintain records.

- Enter collected data to a computer
database.
- Implement data management of the
activities.
- Store and maintain records.
- All of the monitoring parameters under
the monitoring plan would be kept for 2
years after the end of the crediting period
or the last issuance of CERs for this
project activity, whichever is later

Communication
and reporting

- Analyse data and compare project
performances.
- Prepare and forward monthly or
annual reports.

- Monthly report electronic data to the CME

CDM training
and capacity
building

- Develop and establish training
program for implementers
- Organize regular internal audit
for collected data

- Implement internal training for staffs on
the monitoring
- Conduct internal audit for all recorded
data twice year

Quality
assurance and
verification

- Develop a monitoring manual
includes quality assurance
systems such as calibration
procedures for various meters and
crosschecks with a view to
ensuring transparency and
allowing for verification.
- Prepare for, facilitate and
coordinate verification process.

- Undertake regular check internal of data
collection
- All of information are recorded and
reported to CME.
- Ensure regular calibration of electric
power meters, steam flow meters and
other related measures.

(3) Monitored Data

The data to be monitored are described in section D.7.1 above.

(4) Data Collection

Data collection is conducted by both of the W.S.T and the project implementer.
The W.S.T will collect data from the project implementer and check the quality of the data reported.
The project implementer is mainly in charge of data collection from its own factory and from other
sources.

SECTION E. Approval and authorization
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The applications for Bangladesh and Japanese Government approvals will be conducted during the
validation and approval letters from both countries should be obtained before submitting application for
registration.
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- - - - -
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Appendix 1: Contact information on entity/individual responsible for the CPA

Organization Grameen Knitwear Ltd.
Street/P.O. Box Mirpur-2
Building Grameen Bank Complex
City Dhaka
State/Region
Postcode 1216
Country Bangladesh
Telephone 880-2-8054034
Fax 880-2-8050395
E-mail gknit@grameen.com
Website www.grameenknitwear.com/
Contact person Ashraful Hassan
Title Managing Director
Salutation Mr.
Last name Hassan
Middle name
First name Ashraful
Department
Mobile
Direct fax
Direct tel.
Personal e-mail aashraf@grameentelecom.net.bd
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Organization Green Project W.S.T
Street/P.O. Box Sonargaon Janapath Road
Building KC Tower
City Dhaka
State/Region Uttara
Postcode 1230
Country Bangladesh
Telephone 880-2-8054034
Fax 880-2-8050395
E-mail info@greenproject-wst.com
Website www.greenproject-wst.com
Contact person Wolfram Engel
Title President and CEO
Salutation Dr.
Last name Engel
Middle name
First name Wolfram
Department
Mobile
Direct fax
Direct tel.
Personal e-mail engel.consulting.hk@gmail.com
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Organization PEAR Carbon Offset Initiative, Ltd.
Street/P.O. Box 1-10-11 Tsukuji
Building 1002 RATIO
City Chuo-ku
State/Region Tokyo
Postcode 104-0045
Country Japan
Telephone +81-3-3248-0557
Fax +81-3-3248-0557
E-mail n_matsuo@pear-carbon-offset.org
Website http://www.pear-carbon-offset.org
Contact person Naoki Matsuo
Title CEO
Salutation Dr.
Last name Matsuo
Middle name
First name Naoki
Department
Mobile +81-90-9806-0723
Direct fax
Direct tel.
Personal e-mail n_matsuo@pear-carbon-offset.org
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Appendix 2: Affirmation regarding public funding

The CPA does not use any public fund.
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Appendix 3: Applicability of the selected methodology (ies)

The applicability of the small-scale methodology, AMS II.D has been detailed in the section D.2.

UNFCCC/CCNUCC

CDM – Executive Board Page 43

Appendix 4: Further background information on ex ante calculation of emission reductions

The water and energy (electricity and steam) consumption for baseline are measured and calculated by
W.S.T together with Japan Textile Consultant Center (JTCC) through an auditing that was conducted
during 8~13 August 2012 toward the GK factory. The electricity consumption for batches are calculated
based on the operation powers measured and times of operation while water and steam consumption are
calculated as per performed dyeing charts that is judged by experts and machine makers as a very
conservative way for baseline water and energy consumption.

The following are the water and energy consumptions for the 5 Sclavos machines in the case of 95%
fabric load capacity.

Machine: ATHENA (with 1000 kg capacity)
Unit: kWh/batch
Load capacity: 95%
EC୧,୨,୩,୪

୆୐,୆ୟ୲ୡ୦,ୢ୷ୣ୧୬୥ Light Medium Dark

Cellulose 238 238 257
CVC 273 280 316
Polyester 89 99 119

Machine: HT-4 (with 720 kg capacity)
Unit: kWh/batch
Load capacity: 95%
EC୧,୨,୩,୪

୆୐,୆ୟ୲ୡ୦,ୢ୷ୣ୧୬୥ Light Medium Dark

Cellulose 148 148 160
CVC 170 174 197
Polyester 55 62 74

Machine: HT-3 (with 720 kg capacity)
Unit: kWh/batch
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Load capacity: 95%
EC୧,୨,୩,୪

୆୐,୆ୟ୲ୡ୦,ୢ୷ୣ୧୬୥ Light Medium Dark

Cellulose 141 141 153
CVC 162 166 188
Polyester 53 59 71

Machine: AT-4 (with 540 kg capacity)
Unit: kWh/batch
Load capacity: 95%
EC୧,୨,୩,୪

୆୐,୆ୟ୲ୡ୦,ୢ୷ୣ୧୬୥ Light Medium Dark

Cellulose 162 162 175
CVC 185 190 215
Polyester 60 67 81

Machine: HT-1 (with 180 kg capacity)
Unit: kWh/batch
Load capacity: 95%
EC୧,୨,୩,୪

୆୐,୆ୟ୲ୡ୦,ୢ୷ୣ୧୬୥ Light Medium Dark

Cellulose 81 81 87
CVC 93 95 107
Polyester 30 34 40

Machine: ATHENA (with 1000 kg capacity)
Unit: Liter/batch
Load capacity: 95%
௜,௝,௞,௟஻௅,஻௔௧௖௛ܥܹ Light Medium Dark
Cellulose 87,200 94,400 105,200
CVC 105,600 105,600 123,600
Polyester 40,400 40,400 51,200

Machine: HT-4 (with 720 kg capacity)
Unit: Liter/batch
Load capacity: 95%
௜,௝,௞,௟஻௅,஻௔௧௖௛ܥܹ Light Medium Dark
Cellulose 82,944 90,144 100,944
CVC 99,216 93,366 117,216
Polyester 34,416 31,491 45,216

Machine: HT-3 (with 720 kg capacity)
Unit: Liter/batch
Load capacity: 95%
௜,௝,௞,௟஻௅,஻௔௧௖௛ܥܹ Light Medium Dark
Cellulose 82,944 90,144 100,944
CVC 99,216 93,366 117,216
Polyester 34,416 31,491 45,216

UNFCCC/CCNUCC

CDM – Executive Board Page 45

Machine: AT-4 (with 540 kg capacity)
Unit: Liter/batch
Load capacity: 95%
௜,௝,௞,௟஻௅,஻௔௧௖௛ܥܹ Light Medium Dark
Cellulose 80,208 87,408 98,208
CVC 95,112 95,112 113,112
Polyester 30,312 28,755 41,112

Machine: HT-1 (with 180 kg capacity)
Unit: Liter/batch
Load capacity: 95%
௜,௝,௞,௟஻௅,஻௔௧௖௛ܥܹ Light Medium Dark
Cellulose 74,736 81,936 92,736
CVC 86,904 86,904 104,904
Polyester 22,104 23,283 31,904

Machine: ATHENA (with 1000 kg capacity)
Unit: ton-steam/batch
Load capacity: 95%
ܵ ௦ܲ௧௘௔௠

௙௨௘௟ Light Medium Dark
Cellulose 5,797 6,348 6,969
CVC 6,570 65,70 7,672
Polyester 2,902 2,930 3,592

Machine: HT-4 (with 720 kg capacity)
Unit: ton-steam/batch
Load capacity: 95%
ܵ ௦ܲ௧௘௔௠

௙௨௘௟ Light Medium Dark
Cellulose 5,359 6,000 6,540
CVC 5,860 5,457 6,962
Polyester 2,280 1,989 2,964

Machine: HT-3 (with 720 kg capacity)
Unit: ton-steam/batch
Load capacity: 95%
ܵ ௦ܲ௧௘௔௠

௙௨௘௟ Light Medium Dark
Cellulose 5,359 6,000 6,540
CVC 5,860 5,457 6,962
Polyester 2,280 1,989 2,964

Machine: AT-4 (with 540 kg capacity)
Unit: ton-steam/batch
Load capacity: 95%
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ܵ ௦ܲ௧௘௔௠
௙௨௘௟ Light Medium Dark

Cellulose 5,163 5,715 6,328
CVC 5,532 5,532 6,635
Polyester 1,958 1,810 2,638

Machine: HT-1 (with 180 kg capacity)
Unit: ton-steam/batch
Load capacity: 95%
ܵ ௦ܲ௧௘௔௠

௙௨௘௟ Light Medium Dark
Cellulose 4,713 5,265 5,861
CVC 4,789 4,789 5,892
Polyester 1,257 1,395 1,930

Appendix 5: Further background information on monitoring plan

Please refer to section D.7 of the document
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- - - - -

History of the document

Version Date Nature of revision(s)
02.0 EB 66

13 March 2012
Revision required to ensure consistency with the "Guidelines for completing
the component project activity design document form" (EB 66, Annex 16).

01 EB33, Annex42
27 July 2007

Initial adoption.

Decision Class: Regulatory
Document Type: Form
Business Function: Registration
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1. General concept of JTCC Activity 
 

� Our JTCC survey, there have been efforts to excavation projects eligible for CDM shown 
below, in the business survey commissioned by PEAR Carbon Offset Initiative Corporation 
to assisting that JTCC has worked as a project overseas technical supporting  

�  From the viewpoint of preventing global warming, reducing the amount of carbon dioxide 
emissions is the urgent issue that was imposed on the nation, in every region on earth.  
Intergovernmental Panel on Climate Change of the United Nations in the year 1999 

(Intergovernmental Panel on Climate Change, abbreviation: IPCC), based on the 
arrangements for the United Nations Framework Convention on 3rd World meteorological 
environment was held in Kyoto.  It is the so-called Kyoto Protocol.  This developed 
countries will count in suppressing the generation amount of their own, the amount of 
reduction of carbon dioxide in the bill in developed countries, and reduce emissions, by 
applying to developing countries energy-saving technology possessed by the developed 

countries, was thus obtained terms of being able to have been resolved.  (Clean 
Development Mechanism = CDM)  

�  In view of the cases CDM above, water and energy in the department dyeing textile 
factories of two consisted with knitting, dyeing, 
and sewing where have been near Dhaka, the capital of the country Bangladesh (northern 
30km from the center) was intended to measure the content consumption figure mainly in 

natural gas, electricity and steam in the processing equipment and facilities. And in some 
portion by visual data, we would give suggestions for improvement  for energy and water 
saving.  
 To understand the overall condition of the site inspection, normally we are doing prior 
survey to the target sites.. 
However this time, we could not preliminary survey due to various reasons. We have 

developed a research plan with reference to the prior report from the company; such as 
Water Saving Technology Ltd is an organization that has implemented the project of 
environmental issues mainly water conservation in the textile dye-houses.  
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2. Energy and water-saving goals and research overview of Bangladesh dye houses 
 
2-1. Background 
� Textile dyeing and finishing industry (Hereinafter referred to as the dyeing industry) is the energy 

intensive industries as well as water, the process is different for every company, there is hardly 
any difference there such a thing as a benchmark of equipment and procedures, and water and 
energy consumption. 

�  Steam is applied to physicochemical some processes, which are scouring & bleaching so call 
preparation, and dyeing.  

� And another heat energy which is getting by burning indirect or direct from coal, heavy oil, gas, 
biomass, etc..   

� In case of steam, There is a case that receives the supply of the external or rely on the supply from 
the boiler of their own.  Although the boiler pressure is less than 1 MPa, for a large load 
variation from the conditions of use that the changes are made frequently, followed by coal and 
biomass is difficult to load variation, tend to be too large for the consumption situation is.  

Electrical energy is used as the driving force of the rotating body and the pump drive these 
processing devices, such as a fan.  

� For water, most of the dyeing and other steps are performed as a medium of water; soft water is 
used for washing and rinsing.  Large variation of materials and equipment, such as lot size by its 
consumption, there is a continuous process and batch methods as treatment, and less consumption 
is a continuous process in general.  However, batch processing-intensive are forced to exist in 

the future may not be able to adapt to the continuous process by the material.  
� Therefore, energy and water conservation in the dyeing industry should be set up the own target 

which is most appropriate for your organization.  And goal effort as a whole factory, the 
perception is particularly difficult.  

To set the target for each equipment in the individual steps, and the whole together in the 
company or association, it sets the priority for target achievement like investment of money, 

goods and personnel.  
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2-2.Basic countermeasure for energy & water saving in Dye-houses 
 
� Energy & water monitoring equipment for each machine should be given the opportunity for 

saving , if in case of no monitoring , saving chance have nothing in every industry. This is 
because you cannot set the target value of energy and water-saving if there is no monitoring of the 
individual facility.  

�  What is the necessary monitoring equipment?    
(1) Steam flow meter,  
(2) Electric power meter,  

(3) Gas or other heating medium flow meter or weigh system.   
Saving water is a water flow meter.  These data output today has become possible, a recording 

unit of time, total daily dose is possible easily.  Recording device temperature history of dyeing 
equipment, instruction set and the temperature and humidity of stenter and dryer has become 
mandatory as recorded in the other course.  In recent dyeing apparatus control program is 
especially common sense; it has become the mechanism that will be memory in the recording 

medium and after dyeing procedural, it can be output from the dyeing machine actual figures 
were also based on the instructions of the program.  

�  As reference data when the dyeing result is abnormal case than the energy saving purpose, 
which is equipped with means to ensure the normal operation of the dyeing machine side.  

�  It is a ranking of the following energy saving if dyeing, and start with the big ones of the effect 
at low cost.  

(1) It is keeping heat and insulation. 
  To prevent the dissipation of thermal insulation material without the use of naked pipes and 

processing equipment temperatures higher than 30 � than normal room temperature.  
 (2) Waste heat recovery is 2nd important means. The heat energy contains in the exhaust dye 

liquors and drying machines, etc.    
(3) Thermal energy recovery device and the drain heat exchanger should be installed in proper 

places. 
  It will be 30% of energy saving can be achieved in this part thoroughly.  
 Remodeling process and equipment, it is necessary to mobilize the intellect.   

Make improvements in terms of energy saving and devices from the traditional process, the 
most important point in this case is serious consideration to quality.  It is one way of the 
energy saving technique that decreases the energy intensity by improving productivity.  

(4) Making and organizational mechanism to centralize the management of energy and water as a 
result of the above improvements can be validated by the corporate site is necessary.  And cost 
balance is an important task of the utility department, their main target are efficient operation of 
boilers, drainage and maintenance of reference heat and water facilities.  
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3. Factories’ evaluation of investigation  
� Factories which have been surveyed this time, it is a leading company in Bangladesh dyeing 

factory; we can also guess that HP and company size.  Looking at it from that you have referred 

to as water-saving dispatching guidance (WST) and the Ambassador of Water Saving Technology 
Ltd is also the coordinator of the survey; the higher the priority of the two factories is expected in 
particular.  

� Technical support team also JTCC, energy and water-saving technique for investigation has been 
mastered from the experience in India, Indonesia, and China.  As walk through mission is 
performed prior to the actual research usually, inevitably face the site without rehearsal this time, 

I had a hard time in the selection of measurement equipment.  
�  Two plants in Bangladesh are in a state of almost untouched to the extent that has worked on 

some of the condensed vapor recovery activities on energy conservation has not been done, utility 
manager has a little interest in them.  

�  It is scandalous not done well in boilers, the fuel consumption and the water supply is a 
particularly important figure.  It has not been carried out because WST is also contained in the 

guidance water consumption, but it would not have been grasped by the measuring instrument or 
the like.  Any kind subjected to saving energy and monitoring has not been granted.  Measuring 
instrument is not equipped with any expression, but also all gas direct heating to stenter and dryer 
which are consumed a lot of energy in the dyeing factory.  

�  Dyeing machines have standard program control device manufactured by Sedex.  The dyeing 
program has been structured to be set in each of the machine following the production order sheet 

together with fabrics. And the memory card can be sucked up the feedback data of temperature 
history in dye bath, but data management dyeing feedback has not been carried out with both 
plants.  

� Subject to this survey is different, "color matching" is also big theme The important dyeing 
companies are (Color matching).  

�  Most have not been used but has introduced a system of Datacolor Inc (USA).   With the 

department dyeing, one company had been also utilized light source device standard incidental 
thereto, another company has to check the sample dyeing under fluorescent lights of the room, 
and this is extremely problematic also there.   

� To check the dyed color by the light source in the standard measures is essential for right color 
matters. � � �   

�  Knitting ĺ dyeing ĺ Sawing procedure has been carried out in the same location, two plants 

which have been surveyed; the situation is very favorable in terms of logistics and QR (Quick 
Response Production).  So final garment product can get immediately after dyeing and finishing.  

� Sample making is always needed short production term.  Here sample product can get within a 
few days after product planning. as a business system is a huge advantage  It takes a month at 
least in Japan for sample making.  
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� At LFL, water pipe and steam line are much complicate, so it is very difficult to 
look for the final places in consumption.  

 
Figure 3-1 Energy & water supply network in LFL  
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4. Countermeasures for energy & water saving in BGD  
 As above mentioned, two factories have no monitoring system or measurement tools. All the data 

that is to give some guidance to those factories should be collected within short terms. 
And even taken the data there, but those are only one time or few hours record, therefore figures 

are not always exact, may be.  
Please read over our countermeasures after understanding our situation.   
  

4-1 Energy saving from Dyeing process (Utilization of cooling water) 
� Two factories have carried on dyeing by High-pressure Jet dyeing machine which are round type. 

Dyeing materials are 100% knitted fabrics that are produced by them and some are bought from 
other parties. 
As mentioned above chapter, both factories not well managed warmed cooling water.  
LTL has sent cooling water to main soft water pit, and GKL has sent to boiler after mixed with 
condensed water. Warmed cooling water have to keep in isolated tank nearby dyeing machine, 

and apply to dyeing or hot rinsing, so both factories can be saved 25% steam saving.  

4-1-1 Composition of dyeing materials 
 Material composition is very important factor to investigate energy and water consumption in 

dye-houses. About this, we got information from W.S.T about GKL, but not LFL 
  GKL’s rate is as follows,     

Table 4-1Mmaterial occupation rate for dyeing in GKL from W.S.T report 

Materials CVC Cotton Polyester 

Rate 10% 60% 30% 

 And for cotton or CVC, reactive & direct dyes are occupied 50:50 (estimation). However analysis 

makes more difficulty to finalize, therefore cotton dyeing has made 2 groups as follows,  

Table 4-2 Dyeing program in each material and its statistical group to simplify  

 
According to LFL’ composition is not clear, so our calculation is used Table 1 as components. 

Naturally dyeing materials in occupation is changed quite big amount depending on seasons, 

fashion trends and market condition. 
Therefore material composition is difficult to fix in the factories which are dyeing many type of 

materials. (In Japan, Thailand and Indonesia, dyeing materials are fixed in each dye-house. China 
is same style as BGD)   

 

Materials CVC Cotton Polyester 

Dyes combination Disperse +Reactive Reactive Direct Disperse 

Rate 10% 30% 30% 30% 
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4-1-2. combination dyeing and white color 
In case of CVC, two kinds of dyes are used normally, but sometimes only one side (cotton or 
polyester) is dyeing. Our calculation is based on both side dyeing. And white is one kind of dyeing 

particularly for polyester.   
And our calculation is based on medium color. In case of light color (included white) is less energy 
and water about 20%, and heavy color is more 20%. That reasons are retention time of dyeing 
process, but also hot and cold rinsing times are more and less.   

 

4-1-3. Dyeing program 
   In modern dyeing system or machine dyeing method is fundamentally different from handmade 

craft; especially dyeing process is carried on automatic systems. 
Therefore modern dyeing machine is adopted computerized system to achieve “right color” batch 
by batch in best way. 

Dyeing program is based on color matching particularly less chance for re-dyeing. 
Every dye-house always wants to improve the dyeing program, and every dye-house use individual 

dyes and machine combination, therefore dyeing program is different each other. In case of 
combination dyeing, the program should become more complicate. 

For two investigation factories, W.S.T gave us each factories dyeing program. 
We think that is their standard or common programs, so our suggestions follow by those programs 

and for your reference, we put on our standard too. 
      

4-1-4.Energy and water demand quantity from dyeing program (calculation shown by 
excel sheet by Excel file) 

 To estimate the energy and water consumption in dyeing process, we must set up assumption. 
�  
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Table 4-3  Model scheme for general condition in dyeing in BGD 

Property Requirement Property Requirement 

Fabrics CVC,Cotton,PET Dye bath ratio 1:8 or 1:6 

Machine HP JET Carry over 150 to 250% 

Fabric weight 1500kg/batch Water temp 30�ĺ40� 

Fabric weight  150kg/batch Cooling water 30�ĺ27� 

Dyes for PET Disperse Washing or  
Rinsing 

No overflow (Step by 
step system) Dyes for Cotton Reactive or Direct 

Dyes for CVC Disperse +Reactive   

 

Table:4-4  One sample from Excel sheet for energy and water saving calculation  
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 Table:4-1. Final result in saving of steam

 &
 cooling w

ater in dyeing process (estim
ation from

 dyeing program
) 

 

 
For both factories, w

e try to calculation to four kinds of m
aterial follow

 w
ith dyeing program

. W
e get result as below. 

W
arm

ed cooling w
ater should be kept in proper tank or pit, then use it process directly.  
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4-1-5. Saving amount and some paradox between calculation & actual 
It is very easy to understand that water and heat energy saving is done by utilization of warmed 

cooling water from Jet dyeing machines. 
 By estimate, almost 25% steam and 5% cooling water can be saved by warmed cooling water 

management. 
 When we made calculation to save water & steam, we made Table4-7. At the same time, we have 

analyzed experimental data for both factories water and steam supply. 
 
Table:4-7  Estimated water & steam consumption in dyeing process in both factories 

�  Landmark Fabrics Ltd Grameen Knit wear Ltd 

Materials CVC Cotton(R) Cotton(D) Poly100% CVC Cotton(R) Cotton(D) Poly100% 
Production rate 10 30 30 30 15 30 30 25 

Total 
Production/day 15.0 ton 10.0 ton 

Water 
consumption/ton 92.4 71.0 66.3 58.8 92.4 71.0 66.3 58.8 

Total Water 
Consumption 
each item/day 

138.6 319.5 298.4 264.6 138.6 213.0 198.9 147.0 

Total water/day 1,021.1  697.5  
Actual 

Consumption/day 2,400.0 *1  (1,080.0) informed 1,150.0 *2  (992) informed 

Difference from 
calculation 

235.1% 
(105.8%) 

164.9% 
(142.2%) 

Total Steam 
Consumption/ton 6.9 5.1 5.0 5.2 6.9 5.1 5.0 5.2 

Total Steam 
Consumption 
each item/day 

10.4 23.0 22.5 23.4 10.4 15.3 15.0 13.0 

Total Steam 
consumption/day 79.2  53.7  

Actual 
Consumption/day 306.0 *3 (50% steam for Dyeing) 113.0 *4  
Difference from 

calculation 189.3% 210.6% 
 
Total: By calculation from dyeing program 
Actual consumption (water & steam *1,* 2,* 3,* 4): From data collection by measurement. 
Informed: received figure from W.S.T (LFL), from company accountant (GKL) 
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* Landmark factories have two pipelines and supply water many area in factories. 
Left side to boiler in LFL (No.1 Pipe)             Right side to boiler in LFL(No.2 Pipe) 

 
 
 Figure: 4-2 Water volume to supply all factories except boilers in LFL(prompt data) 
 
 

  
 
Figure: 4-3 Water volume supplied to dyeing &finishing in GKL (whole day data) 
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From Table 4-7, we can find some question, because value differences from total one and actual 
consumption.  
According to calculation, we don’t include other section’s consummation (boiler water, lab works, 
office and finishing section), and some extra works at dyeing section itself; re-dyeing, machine 
cleaning and toilet)   

 
Particularly LFL’s pipe line for water & steam is very complicated. They have another two or 
three factories, like hunk dyeing, denim washing and sewing thread dyeing. 
Therefore above figure have contained its consumption as well. 
More detail of steam supply is shown Table 4-14. 

 
Table 4-8  water saving amount by cooling water management 

Cooling water consumption & Reducing amount liter/kg-fabric 
�  �  Landmark Grameen 

Material Dyeing W Cooling W Rate Share Rate Share 
CVC 74 18.4 10 1.84 15 2.76 

C (React) 63 8 30 2.40 30 2.40 
C (Direct) 52 14.3 30 4.29 30 4.29 

PET 40.5 18.3 30 5.49 25 4.58 
Average �  Av.water 14.02 Av.water 14.03 

Production/day ton �  15 �  10 
Water for Cooling m3 �  210 �  140 

Saving amount (rate 5%) m3 �  11 �  7 
 

Table:4-9 Saving steam quantity from warmed cooling water 

0.4MPa-steam:2,738kJ/kg, 1m3gas:14.7kg-steam, 1ton-steam=544Tk 
 
 
 
 

 Landmark Fab. Grameen knit 
Total steam consumption/day-ton 79.2 53.7 
Saving rate 25% 25% 
Saving amount/day-ton�steam 19.8 13.4 
Saving amount/ton-steam/year 5,940 4,020 
Saving energy/year 16,260GJ 11,000GJ 
Cost saving/year (Tk) 3,200,000 2,180,000 
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Figure: 4-4 Cooling water supply condition Fong’s 1500kg Dyeing machine 

 

 
Figure: 4-5 Cooling water supplies for Japanese dyeing machine PIV controlled (reference) 

 
� Cooling water supply condition must be pay attention, sudden water is not well effect, 

particularly at intermediate of cooling process, water supply should be reduced its volume to 
make efficiency increase.   
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4-2. Heat recovery from dye-bath wastewater 
Dyeing process is used hot water in dye-bath. After finish each step, dye-bath water is exhausted 

time by time. 
Those exhausted drain is go to wastewater treatment plant without any heat recovery in BGD. 
To take back heat energy from waste is primitive technology for energy saving. 
By our experiment to waste from dye-bath, temperature peak is shown in reference figures 

.   
Figure:4-6  dyeing machines (Thies No.5) wastewater temperature in LFL 

 
 
 
 

 
Figure:4-7 3 dyeing machines wastewater temperature in GKL 
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 Table:4-10 Hot wastewater volume from dye-bath 
�  CVC Cotton(Reactive) Cotton(Direct) Polyester 
1500kg 
fabrics 

Volume 
(Liter) 

Setting 
Temp. 

Volume 
(Liter) 

Setting 
Temp. 

Volume 
(Liter) 

Setting 
Temp. 

Volume 
(Liter) 

Setting 
Temp. 

 Dyeing 9,000 130 �  �  9,000 95 9,000 130 
Scouring 9,000 105 9,000 105 9,000 105 �  �  
Hot wash 18,000 95 18,000 95 18,000 95 9,000 95 
Enzime 9,000 80 9,000 80 9,000 80 �  �  
Total water 45,000 75 36,000 75 45,000 75 18,000 75 
�  �  30% �  30% �  30% �  10% 
�  13,500 �  10,800 �  13,500 �  1,800 �  
Average/rate for 1500kg-fabric 39,600 liter/1,500kg-fabric �  �  

Average liter/kg-fabric 26.4 liter/kg-fabric �  �  
 
Supposing to collect all waste heat from dye-bath, and thermal exchange by exchanger, the next 

value can be saved   
 
 Table 4-11 Energy saving value by heat exchanger from wastewater 

 Landmark Fabric Ltd Grameen Knit wear Ltd 
Production ton/day 15 10 
Wastewater volume 26.4m3x15tons=396m3 26.4m3 x 10tons=264m3 
Outlet Temp. from heat 
exchanger 

75�-15�=60� 75�-15�=60� 

Heat recovery energy/day (60�-30�) x 
396m3=11,880Mcal     

(60�-30�) x 
264m3=7,920Mcal 

Eq.steam quantity/day 11,880Mcal/650kcal=18.2ton 7,920Mcal/650kcal=12.2ton 

Energy saving rate *1 18.2t/79.2t=23% 12.2t/53.7t=23% 

Energy saving rate *2 18.2t/306t =6.0% 12.2t/113t=10.8% 
Energy saving/year 3,564Gcal=14,922GJ 2,376Gcal=9,931GJ 
Cost saving/year (Tk) 18.2ton x 300 x 544=3,000,000 12.2ton x 300 x 544=2,000,000 

*1: Saving rate is based on dyeing energy by idealized figures 
*2: Saving rate is based on all energy consumed at the moment. 
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4-3. Heat recovery by insulation for dyeing machine  
 High temperature dyeing machine is radiating quite big heat energy during one by third in dyeing 

time. 
 Long tube type dyeing machine which is used in Asia area is insulated in common. 
But in hot country, insulation has been neglected. And round type is quite difficult to insulation. We 

try to calculate if possibly have done insulation.  
     
 Table: 4-12 Dyeing machine surface insulation effect for energy saving 

Landmark Fabric  Grameen Knit 

m/c No. Diameter 
mm 

Length 
mm Area(M2) m/c No. Diameter 

mm 
Length 
mm Area(M2) 

T1 2,350 2,280 25.49 Athena 2,400 5,134 47.73 
T2 2,300 4,200 38.64 AT-4 1,500 4,000 22.37 
T3 2,300 4,200 38.64 HT-3 1,500 3,700 20.96 
T4 2,300 4,200 38.64 HT-1 1,500 1,900 12.48 
T5 2,300 4,200 38.64 HT-4 1,500 3,700 20.96 
T6 2,300 4,300 39.36 �  �  �  �  
F1 2,300 3,500 33.58 �  �  �  �  
F2 2,300 4,200 38.64 �  �  �  �  
F3 2,300 4,330 39.58 �  �  �  �  
F4 2,400 8,000 69.33 �  �  �  �  

Total(M2) �  �  400.53 Total(M2) �  �  124.51 
 

 Landmark Fabric Grameen Knit 
� Average Surface Temp 70 � 70 � 
Atmosphere Temp. 30 �  30 �  
Higher temperature time 8 hrs 8 hrs 
H.Radiation rate (kcal/hr/�/m2) 10  10  
H.Radiation rate by insulation 

(kcal/hr/�/m2) 2  2  
Energy saving effect (Mcal/day) 1,025(1.57t-steam) 319(0.49t-steam) 
Energy saving /year (GJ/year) 1,285GJ 400GJ 
Saving cost (Tk)/year 1.57 x 300 x 544=256,000 0.49 x 300 x 544=80,000 

 
4-4 Electric consumption in Dyeing machine 
� Electric power energy are used for fabric transportation by winch wheel and Jet water 

circulation pomp in dyeing machine. 
Drum type dyeing machine which have been improved in Europe is first experience for us to 
investigation. 
 In Japan and many south Asia countries, long tube type dyeing machine is common. 
In case of long tube, we never saw more than 500kg-fabric load. And in case of 500kg-fabric 
load, main motor capacity to circulate fabric & water is 55kW, and operation load 25kW. 
In the other hand, drum type machine electric power is very small, even 1500kg-fabric Sclavos 
is consumed 13.5kW. Supposing long tube type Jet machine is operated as same load, electric 
power should be needed 6 times of Drum type one. 
As well as inverter speed controller is adopted too, electric energy has been able to reduce more. 
We have learned that drum type dyeing m/c is much energy saving than our tube type dyeing 
machine.  
 It means that for dyeing machine it is less energy saving potential. 
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Table 4-13 Dyeing machine operation power 

 
 
 

 
Figure 4-8 Dyeing machine pomp motor loads (Fong’s No.4 in LFL) 
 
� In both factory, all dyeing machines are controlled by inverter system, but speed reduction is 

only the beginning and ending time, and during dyeing operation, fabric speed is not varied 
linked with dyeing programs.  
 

4-5.Stenter & Dryer 
� Usually when we are going energy investigation in dye-houses. The first target is stenter, 

because this machine consumes a lot heat and electric energy in every dye-house. 
The first step in research is look over the fuel consumption record, and electric power record. 
After checking both record and monitor gauge, we investigate operation condition.   

� At both factories, they have no monitoring instrument, and consumption record. 
Natural gas is main heating fuels for dryer and stenter, and direct burning system.  
We have nothing to catch up devises for gas consumption. 
And both factories’ machine is stopping very often, therefore we gave up to take thermal data 
collection. 
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� All stenter have been very poor maintenance. 
In dye-house, stenter speed or operation efficiency is covered with total production capacity. 
Therefore stenter must be kept the best condition in all over days. 

� Circulation fans for one chamber are broken in GKL Turkey made stenter , and some burner 
trouble in LFL Germany stenter. 

� Pinning operation is basic function on stenter, but in both stenter, some pin sheets have serious 
brake. Broken pin-sheets should be changed immediately, otherwise machine productivity go 
down seriously. 

� What is reason to stop machine very often, this stenter has interlocked with fan motors, so when 
every operation stop caused, fan motors stopping, therefore chambers inside is no hot air 
circulation. Very often machine stop make very lower efficiency and lower production. 
Machine speed has some tolerance by checking taco-meter. 
Within one hour, how many times stenter stop? (Figure 4-9,10) 

� Some doors’ packing became loose, then hot air leaking.  Dryer has soaked cool air from lint 
filter space.  

� LED monitoring device have worn out, so indicated figure cannot see clearly. 
 
Table 4-16 Stenter motors condition ALKAN (Tarky made) 

 

Item 
Rating 
output 

Measurement value Power 
factor Output Load 

factor 

Voltage Ampe
re 

Freque
ncy  

Calculated 
value  

kW V A Hz % kW % 

1 Main chain drive Motor 7.5 399 8.6 42 85 5.1 67 

2 Cabin Blower Drive Motor-2Pcsx7.5 kw  15.0 399 8.5 42 85 5.0 33 

3 Cabin Blower Drive Motor-2Pcsx7.5 kw  15.0 399 9.6 42 85 5.6 38 

4 Cabin Blower Drive Motor-2Pcsx7.5 kw  15.0 399 8.5 42 85 5.0 33 

5 Cabin Blower Drive Motor-2Pcsx7.5 kw  15.0 399 8.3 42 85 4.9 33 

6 Cabin Blower Drive Motor-2Pcsx7.5 kw  15.0 399 9.4 42 85 5.5 37 

7 Cabin Blower Drive Motor-2Pcsx7.5 kw  15.0 - - - - - Stop 

8 Exhaust Fan Drive motor 7.5 399 5.7 24 85 3.3 45 

9 Padder Roller Drive Motor � 1Pcsx11 kw 11.0 399 8.4 16 85 4.9 45 

10 Padder Roller Drive Motor � 1Pcsx11 kw 11.0 399 5.0 14 85 2.9 27 

11 Infeed Upper Roller Drive Motor 4.0 399 2.7 14 85 1.6 40 

12 In feed  Lower Roller Drive Motor 4.0 399 2.4 12 85 1.4 35 

13 Others Load 49.4 399 6.3 - 85 3.7 7 

Total 184.4 399 83.4 - - 49.0 27 
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Stenter & stenter 
burner 
in LFL 

Stenter (Tarky) 
and Dryer burner in 
GKL 
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Figure 4-9 Stenter main motors operation LKL 

 
 

 
Figure 4-10 Stenter main motors operation (GKL) 
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4-6 Washing off effect 
� Washing process need more water and energy. Dyestuffs selection is one point to reduce them. 
� Direct dyes are one selection, because dye- liquor is not much contamination as reactive dyes. 
� Aquachron rinsing is suitable for polyester 100%, but for cotton need plenty water. For reactive 

dyes, batch style rinsing can reduce water and energy. 
  

 
   Figure 4-11 Washing effect by Direct Dyes    Figure 4-12 Washing effect by Reactive Dyes 
 
 

 
Figure 4-13 Wastewaters from rinsing bath (LFL) 
 

 
Figure 4-14 washing off comparison (for reference) 
 

VS type Reactive 

MCT type Reactive 

Multi-function Reactive 
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(Refer from Textile world USA; April 1998)  Copy by Japan Science & Technology Agency 
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4-7 Dyestuffs and chemicals 

Our investigation is not subject for “Right color first time”, but some serious maters we can 
point out. 

 
� Dyestuff storage 

Weigh of dyestuffs is very important for right color, but sometimes people not concentrate the 
place where dyes are kept properly. The main point is how to prevent from moisture content and 
how to prevent humans’ health from dyestuffs dust. 
 You may understand easily that a fresh dyestuff which is taken from new packing is keeping 
for few days in atmospheric condition; weight of dyestuffs is different before and after. 
Most of dyes can soak moisture about 10% in high humidity countries. 
Therefor after open the package of dyes, it must keep some container to prevent from moisture 
and circumstance must keep cool & dry. 
Sometimes we can see working people make cleaning water splash floor in dyestuffs room. 
It is prohibited to splash water on floor of dyestuffs storage area. 

 
� Common salt 

Two factories in BGD, as common salt, sodium sulphate crystalized (Glaber salt) is adopted, 
but it is quite difficult to solve in water particularly in case of big amount, after put in dosing 
tank, it must keep long time to perfect solving. To make easy and correct method is making   
concentrated solution (50%) in other area, and send it to machine side by pomp.  
Chemical preparation time can make shorter and achieve right color. 
 
  

Dyestuffs keeping 
properly 

Floor cleaning prohibit using 
water, needed ventilation 
system   
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5. Energy conservation in utility section (Landmark fabric ltd.) 
5-1 Steam condensate recovery  
� In case of heat up substances, mainly latent heat in steam gives it function. After heating steam 

condensate is flush out from steam traps. Condensate has no latent heat, but still have sensible 
heat more less 100�� 

� Condensed drainage is not only useful for heat energy, but also water souse. 
� The recovery system of condensed water is two ways. One is open system and other is closed one. 

Open system is going under atmosphere condition and closed system is under pressured 
condition. 

� In case of open system, maximum temperature of condensed is 100�, but investment is quite 
lower. On the other hand, closed system can be get condensed water in higher temperature. 
Therefore, closed system has advantage in the efficiency of recovering. 

� For condensed recovery in LFL, open system is recommendable, and already they have start new 
pipe installation. 
Under the moment situation, expected result will be shown below,   
  Heat energy reserving: water evaporation= 306ton/day (by measurement of boiler water), 
Recovery rate:85%, Steam drain temperature:90� 

306ton/day×0.85×(90�-40��=13,000Mcal/day 13,000Mcal/306t=42�� � � � � � � � � � � � � � � � � � � �
54.36GJ/day×300day/year=16,308GJ/year (Energy saving/a) 
Boiler feed water temperature will be reach to 80�, if condensed drain will be used only for 
boiler water, don’t mixe to dyeing feed water tank. 

 
Table: 5-1 Steam feeding pipe line from 3boilers 

 
 
5-2 Exhaust heat recovery from boiler chimney 
� According to boiler efficiency, exhaust air from boiler chimney must keep in mind. 

To make higher efficiency in boiler, the most interesting matters are heat recovery from 
chimney air.  

� Boiler attendant put on record about boiler condition in quite often. 
Table 5-2 is copied from record, No.1 boiler was shown as214�, No.2 boiler was 213�. As it 
was high degree, so heat recovery has made the efficiency higher.  

� Heat recovery amount from exhaust air is shown as below; 
 
Theoretical air volume for boiler combustion: A0 
Theoretical exhaust air volume for boiler combustion: Go 
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Those parameters are introduced “Boie”  formula. 
  HL: Feverish value by joule unit 

A0 and G0 are introduced following calculation. 
Ao=(2.957×HL/10,000)-3.91�2.957×41,800/10,000-3.91�10.57Nm3/m3 
Go=(3.763×HL/10,000)-3.91�3.763×41,800/10,000-3.91�11.29Nm3/m3 
Actual volume of exhaust=Go+
m-1�×Ao�11.29+
1.4-1�×Ao�11.29+
1.4-1�×1057�
15.52Nm3/m3 
 m : oxygen content rateĺoxygen content before burning in air/oxygen content after burning in 
exhaust air ĺalmost 1.4 (is ideal figure) 
Fuel amount for burning(G)×Specific heat of exhaust air×
exhaust air temp - exhaust air 
temperature after transfer heat energy��15.52×998×1.38×
214-120��2,009,228kJ/hr

480,676kcal/hr��47m3 natural gas equivalent 
Total annual energy saving =2,009MJ/hr×24hr×300day/a/1,000,000=14,466GJ/a 

 
Table: 5-2 Chimney temperature record in boiler  

Recording date� 9/1 

time 
Boiler No.1 Boiler No.2 

chimney steam water Chimney steam water 
3 220 9.0 48 212 8.5 45 
4 215 8.5 47 215 8.5 42 
5 212 8.0 45 213 9.0 45 
6 210 9.0 45 212 9.0 43 
7 220 8.5 43 210 8.5 45 
8 215 9.0 43 215 8.0 40 
9 212 8.5 42 215 8.0 42 
10 210 8.5 42 213 8.5 45 
Av 214 8.6 44 213 8.5 43 

 
5-3. Heat recovery from gas engine generators. 
         Table 5-3 daily record on gas engine generator 

 
 

� Table 5-3 is shown the temperature of exhaust air from gas engine generators. 
� Exhaust air temperature from gas engine generators is very high.  

By their record generator No.1 is 505�, and No.2 is 561��Therefore it is recommended to 
install the steam boiler by heat recovery type. 
Off course, steam from them can be used in the factory. 

� Heat recovery is shown as follows, 
Theoretical air volume for boiler combustion: A0 

Recording date� 9/2 

time 
Boiler No.1 

Chimney steam water 
7 215 8.0 45 
8 212 9.0 45 
9 213 8.5 42 

10 215 8.5 47 
11 215 9.0 45 
12 212 8.0 42 
13 215 8.0 42 
14 212 7.5 45 
Av 214 8.3 44 
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Theoretical exhaust air volume for boiler combustion: Go 
Those parameters are introduced “Boie” formula. 

 
Ao=2.957×HL/10,000-3.91�2.957×41,800++/1,0000-3.91�10.57Nm3/m3 
Go=3.763×HL/10,000-3.91�3.763×41,800/10,000-3.91�11.29Nm3/m3 
Actual gas volume of exhaustion is below (G) 
G=Go+
m-1�×Ao�11.29+
2.0-1�×Ao�11.29+
2.0-1�×1057�32.43Nm3/m3 

 
(1)  Be able to recovery energy from Generator No.1 

(Actual exhaust gas volume) x (electric power by generator) x (fuel consumption) x (specific 
energy of exhaust gas) x (temperature difference before and after 

32.43×399×0.279×1.38×
505-200��1,519,508kJ/hr
363,518kcal/hr� 
(2) Be able to recovery energy from Generator No.2 

32.43×578×0.279×1.38×
561-200��2,605,345kJ/hr
623,288kcal/hr� 
���+(2)�1,519,508kJ/hr+2,605,345kJ/hr�4,124,853kJ/hr
986,807kcal/hr� 

   For one year: operation efficiency=70% 
4,124,853kJ/hr×0.7 ×24hr×300day/year/1000,000=20,789GJ/a 

 
5-4 Thermal insulation for steam line   
� There are many facilities without thermal insulation in boiler room and dyeing section; i.e. Steam 

pipes, valves and flange. Without thermal insulation protect heat losses, reducing boiler loading 
and electric power consumption.  

�  Even heat insulated have done, but already used quite long period, insulation material have worn 
out, it is better to change them periodically.  

� Thermal loss without insulation on flanges and pipes at boiler site is shown in 
 Table 5-4  

 
Table 5-4 Steam loss from non-insulation or leaking valves 

Valve size 
 Heat radiation from surface of steam 

valve  Valve  Amount of steam 
leak 

MJ/setNhr MJ/setNday sets MJ/day 

50A 16.1 386 5 1,931 

80A 26.7 641 5 3,205 

100A 34.8 836 5 4,178 

150A 59.4 1,427 3 4,280 

200A 87.2 2,092 3 6,275 

total �  �  21 19,869 
 
�  As 21-sets of valve are non-insulated, total 19,869MJ energy are diffused for one day. and 

annual amount as below, 
 19,869MJ/day×300day/year/1,000=5961GJ/year 

 
5-5 Steam trap maintenance 
� Steam traps are installed at the end of steam line to prevent loosing energy. Steam traps have some 

kinds to matching for its purpose. However steam traps are running always with main facilities 
and those are not looked after properly. Supposing non maintenance for steam traps, steam 
leaking should be happened.  And caused by leaking, energy loosing will be increased seriously. 
� There are two reasons for steam leaking from steam traps. 

1st reason is damaged steam trap itself without maintenance, 
2nd reason is that some steam is splashed out with condensed water by mechanical reasons. 
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If steam amount is quite much, in that case it must change, because traps’ construction or size 
is not suitable in steam facility. 
By the reasons of non-maintenance, leaked steam amount is shown in Table 5-5    
 

   Table 5-5 Steam loosing amount depending on leaking condition 

Item 
Amount of lost steam No of traps Total amount  

kg/hr/set kg/day/set MJ/day/set sets MJ/day 

1. leaks out a little__ 4 96 263 5 1,314 

2. leaks out a middle 7 168 460 5 2,300 

3. leaks out a lot___ 15 360 986 10 9,857 

Total 20 13,471 
 

� One sample is shown above Table.5-5 Supposing 20 pieces traps are damaged, energy loosing 
is 13,471MJ/day. Otherwise, steam lost in amount 
is13,471MJ/day×300day/year/1,000=4,041GJ/year 

� Some pictures are taken in LFL as follows,  

 

 
Figure 5-1 Condensed and steam leaking in many places 
  

main pipe condence 
extraction

From dyeing machine

Main pipe From condensed pipe
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5-6 Improvement of boiler efficiency 
� LFL has 3boilers and they have used gas for fuels. Only one boiler (No.3) has gas and water 

flow meter. We measured both flow meters promptly. Data is shown Table 4-18. 
� The boiler efficiency of No.3 is 79%, and it is not bad, but conductivity and hardness of boiler 

water are quite higher, boiler inside should be contained with some scale we have suspected. 
� To improve the boiler water management, boiler efficiency should be improved more less 3%.  

Steam evaporation weight: 4.57m3 
Gas consumption per hour: 360m3 
Specific Enthalpy per kg-steam: 2,768kJ=661kcal (under 8 bar),  
Specific Enthalpy per kg-water:167kJ=40kcal(40� water) 
Gas combustion energy per m3: 41,800kJ=10,000kcal 
Moment boiler efficiency�
4,570kg/h×(2768kJ/kg-167kJ/kg)/(360m3/h×41,800kJ/m3)×100=79%  
In case of boiler efficiency improved 79%
81% 
358m3/hr-
358m3/h/81%×79%�=9m3/hr
9m3/hr×41,800kJ /m3�376.200kJ/hr 
376.200kJ/hr×24hr×300day/year/1,000,000=2,709GJ/year 
 

Table 5-6 Boiler No.3 efficiency measurement 

Measuring date� 5th.Sept. 17:40S17Q50 

time 
Gas consumption steam 

m3/mim m3/hr ton/hr 
17:41 6.1 - - 
17:42 5.8 - - 
17:43 5.9 - - 
17:44 6.1 - - 
17:45 6.0 - - 
17:46 6.0 - - 
17:47 5.8 - - 
17:48 6.1 - - 
17:49 5.9 - - 
17:50 6.0 - - 
total 59.7 358 4.57 

10 mins. 5.97m3/min  Water flow 
 

Table 5-7 Measurement of boiler supply and internal water condition 
Measuring date � 5th .Sept. 10:00   
�  Water Softener (Ion exchange) Boiler Water Inlet Outlet 

Boiler 1 
Temp 30.7 30.8  
Hardness 5 0�100 0�10 0�10 
�s 224 233 1,792 

Boiler 2 
Temp 30.7 30.8  
Hardness 5 0�100 0�10 0�10 
�s 224 233 4,924 

Boiler 3 
Temp 30.5 30.8 - 
Hardness 5 0�100 0�10 10 
�s 234 281 9,105 

  Blow down frequency: every 1min/hour  
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5-7 Electric power saving in wastewater treatment plant (WTP) 
� WTP is adopted in activated sludge method, and 2 sets of air blower are supplied 

air for aerobic bacteria. Those blower motors have not variable speed systems. 
� For activated sludge system, dissolved oxygen amount (DO) is very important 

parameter to keep condition steady always. 
By our DO measurement, oxygen concentration has been maintained within 3.1 
to 6.2 ppm as shown in Table 5-8.  
By the regulation of BGD, DO value must be more than 5.0 ppm, but excess than 
5.5ppm is meaning of waste of electric power. 

� To reduce air supply to aeration tank, it is some methods. (1) Cut air supply to 
close the air valve. (2) Change pulley diameter to slow down blower rotation. 

(3) Install inverter controller to change rotation speed. The system (3) can be 
reduced electric power. 
       
Table 5-8  DO condition in WTP (LFL) 

 

 
 
 
 

 
  

 Item 
DO Temp 

ppm �  Parameter�  In put Out put 

Inlet drain 0.73 42  BOD 82 48.6 

Equalization tank �  �   COD 290 128 

Reach chamber �  �   TDS 4210 1760 

Primary setting tank 3.1 40.4  DO 0.0 4.6 

OFresh mixer tankP 
  

 pH 10.67 7.51 
Copy from BGD the authority report  

Primary setting tank 3.5 
 

Drain �  �  

Aeration tank 6.0 35.4 

Drain �  �  

Secondary setting tank 6.2 35.9 

Recover tank �  �  

Filter �  �  

Outlet drain �  �  

Table 5-9 WTP condition  
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6. Energy conservation in utility section (Grameen knit wear Ltd.) 
6-1. Efficiency improvement in boilers’ load 
� For boiler operation, load factor is very important.  

In case of lower load in boiler, as heat radiation rate become higher, so total energy 
efficiency will be going down. The other hand, boiler load is higher, exhaust air contain 
more sensible heat, fuel energy may diaper to atmosphere, therefore total efficiency will be 
go down also. 
Therefore boiler operation is needed reasonable load rate, so as 60% to 80% of full capacity 
is recommended shown as Figure 4-7 

Figure: 6-1 boiler efficiency and load relation 
  

� The speculation load of Boiler No.2 is 4,535kg/hour; however actual operation is only 
1,400kg/hour, consequently is not well in efficiency. 
 From Figures, boiler efficient rate is 76% automatically. 

� Our recommendation is that three boilers are reduced to two boilers operation (Boiler No.3 
is stop). Therefore efficiency of  boiler No.2 is improved as mentioned below, 
Boiler No.2 load rate; 5,630kg/
3,630kg+4,535kg�x 100=68% 
Boiler No.2 efficiency; 81% from Figure (5% up) 
By calculation, following energy saving can be achieved;  
 (1400kg/hr-(1400kg/hr/0.81�0.76)×10h (No. 3 boiler operation hours)�300day/a/1000 
=259ton-steam/a 
259ton-steam/a×2,768MJ/ton/1,000=717GJ/a 
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Table 6-1: Boiler list in GKL 
item unit  boiler No.1  boiler No.2  boiler No.3  boiler No.4 

Manufacture year: - 1998 1998 2003 2006 
Brand name -  COCHRAN  COCHRAN  COCHRAN  COCHRAN 

Origin - UK UK UK UK 

Types - Fire tube Fire tube Fire tube: Diesel  Fire tube: Diesel 
f 

Evaporation 
capacity kg/hr 3,630 4,535 1,500 5,000 

Design pressure  bar 12 12 12 12 
Working Pressure  bar 10 10 10 10 

Fuel (Gas) 
Consumption 

 M3/hr 
Liter/hr 259 324 111 O353P 

 M3/Day 
(Lt./month) 6,206 7,781 1,114 O3,528P 

Remarks �  �  �  Operation 
10hrs/day 

Standby for 
urgent 

(10hrs/month) 
 
Table:6-2 Boiler condition in operation 12th Sept.� � ( GKL) 

item unit Boiler No.1 Boiler No.2 Boiler No3*1� � � � � �Total 

Steam Generating Capacity kg/hr 3,630 4,535 1,500 9,665 

Working Pressure (speculation) bar 10 10 10 - 

Feed water quantity kg/hr 3300 1400 930 5,630 

Steam pressure (actual) bar 7.7�8.3 7.7�8.3 7.7�8.3 - 

Load rate % 91 31 62 58 

*1: No.3 boiler is operated 10hrs/day, because it is specialized for garment factory

 
Figure 6-2 Boiler water supply condition & measurement 
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6-2. Thermal insulation for steam line  
� There are many facilities without thermal insulation in boiler room and dyeing section; i.e. Steam 

pipes, valves and flange. Without thermal insulation protect heat losses, reducing boiler loading 
and electric power consumption.  

�  Even heat insulated have done, but already used quite long period, insulation material have worn 
out, it is better to change them periodically.  

� Thermal loss without insulation on flanges and pipes at boiler site is shown in Table 6-3  
 
 Table 6-3 Steam loss from non-insulation or leaking valves  

Valve size 
 Amount of steam diffusion Valve Steam leak amount 
MJ/setNhr MJ/setNday sets MJ/day 

50A 16.1 386 10 3,862 
80A 26.7 641 5 3,205 
100A 34.8 836 5 4,178 
total �  �  20 11,246 

0.4MPa-steam: 2,738kJ/kg 
 
 

 
Figure 6-3 Steam header by boiler in GKL 
 

� As Table 6-3, from 20 valves, 11,246MJ is lost in one day 
� 11,246MJ/day�300day/year/1,000=3,374GJ/year 

 
 
 
 
 
6-3 Steam trap maintenance 
� Steam traps are installed at the end of steam line to prevent loosing energy. Steam traps have some 

kinds to matching for its purpose. However steam traps are running always with main facilities 
and those are not looked after properly. Supposing non maintenance for steam traps, steam 
leaking should be happened.  And caused by leaking, energy loosing will be increased seriously. 
� There are two reasons for steam leaking from steam traps. 

1st reason is damaged steam trap itself without maintenance, 
2nd reason is that some steam is splashed out with condensed water by mechanical reasons. 
If steam amount is quite much, in that case it must change, because traps’ construction or size 
is not suitable in steam facility. 
By the reasons of non-maintenance, leaked steam amount is shown in Table 6-4    
 

  
 
No insulation 
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   Table 6-4 Steam loosing amount depending on leaking condition 

Item 
Amount of lost steam No of traps Total amount  

kg/hr/set kg/day/set MJ/day/set sets MJ/day 

1. leaks out a little__ 4 96 263 3 789 

2. leaks out a middle 7 168 460 2 920 

3. leaks out a lot___ 15 360 986 2 9,857 

Total 7 3,680 
 

� Supposing 7 pieces traps are damaged, energy loosing is 3,680MJ/day 
� 3.680MJ/day (3,680MJ/day×300day/year/1,000=1,104GJ/year 

 
6-4. Electric power saving in wastewater treatment plant (WTP) 
� WTP is adopted in activated sludge method, and 2 sets of air blower are supplied 

air for aerobic bacteria. Those blower motors have not variable speed systems. 
� For activated sludge system, dissolved oxygen amount (DO) is very important 

parameter to keep condition steady always. 
By our DO measurement, oxygen concentration has been maintained under 
5ppm as shown in Table 6-5.  
By the regulation of BGD, DO value must be more than 5.0 ppm, but excess than 
5.5ppm is meaning of waste of electric power. 
To reduce air supply to aeration tank, it is some methods. (1) Cut air supply to 
close the air valve. (2) Change pulley diameter to slow down blower rotation. 
(3) Install inverter controller to change rotation speed. The system (3) can be 
reduced electric power. 
  Table 6-5 WTP condition 

Name Parameter Data 

Water Tank 

DO 0.08 

Temp 46.9 

pH 9.4 

Electric conductivity 4,549 

Primary Tank 

DO 0.16 

Temp 32.2 

pH 11.1 

Electric conductivity 2,140 

Aeration Tank 

DO 5.76 

Temp 31.4 

pH 8.1 

Electric conductivity 2,290 

Secondary Tank 

DO 3.6 

Temp 31 

pH 8.1 

Electric conductivity 3,000 
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� Electric power consumption is 
35kWh total, all most 60% of 
consumption is occupied by air 
blowers. Therefore DO 
management is important, always 
check DO value, and adjust 
motor rotation, as reasonable 
condition. 

 
� Plant layout is quite well 

designed, but activated sludge system 
is needed return sludge line and control 
return sludge amount. 
 

  

 
 

Figure 6-5 WTP in GKL 
 
 
6-5. Steam condensate & warmed cooling water recovery  
� In case of heat up substances, mainly latent heat in steam gives it function. After heating 

steam condensate is flush out from steam traps. Condensate has no latent heat, but still have 
sensible heat more less 100�� 

� Condensed drainage is not only useful for heat energy, but also water souse. 
� The recovery system of condensed water is two ways. One is open system and other is 

closed one. Open system is going under atmosphere condition and closed system is under 
pressured condition. 

� In case of open system, maximum temperature of condensed is 100�, and investment is 
quite lower. On the other hand, closed system can be got condensed water in higher 
temperature. Therefore, closed system has advantage in the efficiency of recovering. 

� In Grameen knit wear ltd, they have made condensed water pipeline to return boiler. 
But this pipeline has been mixed with cooling water, and finally they put some water before feed 
to boiler.  The pipeline and water supply tank are shown following Figures. 

� The Biggest Question of this pipeline 
(1) Boiler steam is used in dyeing & garment section, and steam is used under closed 
condition. 
(2) Wormed cooling water in 100% volume has been mixed to condensed water.  
(3) Temperature of lower received tank is 94��however heed water tank temperature 60� 
   Total boiler supply volume is 5.6m3 from Table 6-2 
Total calories for boiler supplied ; 5.6m3 x 60�=336Mcal  
Mixing ratio between condensed water and fresh water is needed formula as follows, 

Figure 6-4 Electric power consumption at WTP 
(GKL) 
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60� x 5.6m3=336Mcal/hr.  X; volume of condensed water, 
 Y; fresh water to feed upper supply tank 

    X + Y=5.6m3, (94 x X)+ (30 xY)=336Mcal 	X=2.6m3, Y=3.0m3 
� Boiler water is needed half amount from fresh water. Why?? 

Condensed water from dyeing machine: 3m3 (because plenty condensed water leaking) 
It is estimation that warmed cooling water is going to WTP or outside drainage; it means 
warmed cooling water is not used at all. If warmed cooling water is mixed with condensed, 
condensed tank temperature go down to near 80��Off course, water volume is coming more. 
By calculation from Table 4-8, cooling water amount is 140m3/day. (5.8m3/hour) 
In common sense, condensed water and warmed cooling water come out same heat 
exchanger, but at outlet portion have two valves to separate each pipe. We have checked that 
both pipe jointed to one pipe as figure 6-9     Why why ???? 
Suspicion & improvement; 
(1) Condensed tank level controller is operated by manual operation; so plenty water 
flow out (over-flow). Therefore water lever control change to automatic. 
(2)One big valve which is front of condensed water tank, that is suspects to not fix 
properly.  
 
If it is resolved that the reason of warmed cooling water is disappeared, some heat energy 

can be saved.  
Saving amount: (80�-30�) x 3m3/hr x 24hr=3,600Mcal(15GJ)/day=5.5ton-steam(1800Tk) 

 
Figure 6-7 Model drawing heat exchanger & function 

 
    Table 6-6 Record of water tank for boiler feeding 

�

Steam Boiler Feed water 
Gas pressure Steam pressure Water level  Temp 

mbar bar Height(cm) � 
9/10 8:00 80   �

9:00 80 90 60 
10:00 80 7.2 85 60 
11:00 80 7.3 80 60 
12:00 80 7.2 75 60 

9/11 7;00 100 8.0 100 60 
8:00 100 7.9 95 60 
9:00 100 7.8 90 60 
10:00 100 8.0 85 60 
11:00 100 7.9 80 60 
12:00 100 7.7 75 60 

Heat exchenger(heating up)
From dyeing m/c

Steam

Condensete
To dyeing m/c

Heat exchenger(Cooling down)
From dyeing m/c

Cooling water

Warmed cooling water
To dyeing m/c

Condensed tank 

W.T.P or outside 
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9/12 7;00 100 8.3 100 60 
8:00 100 8.2 95 60 
9:00 100 8.0 90 60 
10:00 100 8.3 85 60 
11:00 100 8.2 80 60 
12:00 100 8.0 75 60 

 
 

 
Figure 6-8 Condensate & cooling water pipeline in GKL 

 
Figure 6-9 Condensate and feeding tank in GKL 

 
6-6. Supply water for boiler  
� Supply water for boiler must be soft one. As supplied water hardness and conductivity are 

higher than standard, so the scale is covered inside wall of boiler. 
� Boiler No.1 and 2 are supplied quite harder water. Suspected some scale which is based on 

calcium is contained boiler inside. If scale thickness is 0.3mm, boiler fuel will need 1% 
more. Shown figure 6-10. 

� If non maintenance or poor management for boiler water like proper blow down amount, 
you may suffer loss in one year as follows; 
5.6ton-steam/hr×24hr×300day/year×0.01�403ton-steam/year�
403ton-steam/year×2,768MJ/ton/1,000=1,115GJ/year 
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Table 6-6 boiler supply water quality 12th Sept. (GKL) 

 Hardness 
Electrical conductivity Temp 

�s � 
Raw water 50 164 28 

Softener water 0 168 28 
Boiler water� 1 0�10 9,425 - 
Boiler water� 2 0�10 6,934 - 

 
 

 
Figure 6-10 Boiler effect reduce by inside scaling 

 
6-7.Energy saving in compressor 
� Three compressors are installed, one of them is standby. Operated two are 55kW & 37kW 

electric powers. On-off setting is on-load 5.1br and off-loads 5.3br. 
Electric load rate is 67% to 69% and 63kW is power consumption. 

� Energy saving will be reach to set up the pressure reduction. (Table 6-8) 
� Most effective way is to check leaking portion in all air pipe and joint portions. 

In holyday, operate compressors, and stop compressors and check the receiver tank pressure 
down first. If pressure down is very quick, check all pipe line. (Pressure drop test) 
This is very simple way and no investment; therefore this test must carry on every year once.  

 
Table 6-7 Compressor operation condition 
�  Ampere Voltage Output Load rate 
� unit kW A V kW % 
Compressor No.1 55 64 400 38 69 
Compressor No.2 37 42 400 25 67 

 
Table 6-8 Compressor operation to save energy countermeasure 

Counter measurement Detail Effect 
Blow out pressure Reduce 1bar 4�5% 

Temperature management 
 of inlet air Temperature range reduction 30�10� 3% 

Check soaking pressure load Reduce 200mmAq 1% 
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Figure 6-11 Air receiver in GKL 
 
 
 

7. Conclusion 
As above mentioned, our conclusion is as follows, 
� Energy and water cost are very lower than other country. Particularly gas cost is surprised. Its 

cost is 1/12 of Japan, and 1/4 of Indonesia.1/5 of China.  Companion with caloric base: 
shown in Table7-1 

     
   Table 7-1 Main energy sources cost comparison   (Unit=¥ or Tk)                                                
10Gcal (41.86GJ): Natural gas is 1000m3, Coal: 2,000kg, Heavy oil: 1,100liter  

 Bangladesh China Indonesia Japan 
Natural gas 6,000 40,800 30,000 75,000 
Coal  (5000kcal/kg)  18,200 13,000 55,000 
Heavy oil(9800kcal/lit)  40,000 40,000 68,000 

 
  Table 7-2 other sources cost 

 Bangladesh China Indonesia Japan 
Electric power(kWh) 6.49 9.75 5.80 11.00 
Industrial Water( m3) 22.43 11.70 14.17 25.00 

GNP/person  
US$ (WHO 2010) 1,840 7,640 4,200 34,640 

(GNP is different from personal income. Personal income is not same as Table 7-2.) 
 

Under those circumstances, the big amount of investment to improve energy conservation is 
quite difficult. We can propose some idea to improvement, but those have limitation when they 
consider the payback period. 
According to payback period, it is 5 to 7 years in the countries of developed, but in developing 
countries, it is common that the terms are more less 2 years. 
Now we classify our proposals to three degrees; (1) lower or no investment payback less 
0.5year, (2) payback period within 2 years, (3) payback period more than 2 years. 
We don’t propose highly amount investment to big revolution for changing the production 
and utility systems. 

 
 

Figure 6-12 No.2 compressor power consume 
& pressure gauge 
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� We show some reference Table 7-3 & 7-4 in another countries. Their energy cost quite higher 
than BGD, and already they have started energy saving countermeasures. 
BGD’s textile or garment materials have power to compete other countries, however you mast 
set up strategy how to minimize energy consumption in each factories & country plan.  

 
 

7-1.Proporsal for Landmark Fabric ltd 
Table 7-1 Summary of the proposal from JTCC investigation at LFL 

 
 
*1: boiler water quality measurement tools 
Production: 15ton/day x 300days=4,500ton/a 
Steam consumption: 306ton/day (Table 5-1) x 300=91,800ton-steam/a 
Total energy: 91,800ton x 2,738MJ/ton-steam=251,348GJ 
Saving rate by the innovation: 96,741GJ/251,348GJ x 100=38.5%  
 
 
 
 
 
 
 
 
 

Item 
Saving  
(GJ)/a 

Saving/a 
Steam-ton 

Saving/a  Invest  Payback  
(year) Unit=1,000 Tk 

Process Innovation 
4-1 Cooling water 

utilization 16,260 5,940 3,200 1,000 0.3 

4-2 Heat exchanging 
from wastewater 14,922 5,460 3,000 10,000 3.3 

4-3 Heat insulation to 
dyeing machine 1,285 471 256 500 2.0 

Utility innovation 
5-1 Steam condensate 

recovery 16,308 5,969 3,240 1,000 0.3 

5-2 Heat exchanger from 
chimney hot air 14,466 338,000 

m3-gas 2,700 5,000 2.0 

5-3 Steam boiler by 
exhaust hot air from 
generator 

20,789 486,000 
m3-gas 3,888 10,000 3.0 

5-4 Thermal insulation 
for steam line 5,961 2,170 1,180 500 0.4 

5-5 Steam trap 
maintenance 
 

4,041 1,475 800 1,000 1.1 

5-6 Boiler efficiency 
improve 
(management) 

2,709 63,000 
m3-gas 504 100*1 0.2 

5-7 Wastewater 
treatment Electric 
saving 

   
  

 Total saving 96,741 (38.5%) 18,768 17,600 Av:  1.1  
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7-2. Proposal Grameen Knitwear ltd 
Table 7-2 Summary of the proposal from JTCC investigation at GKL 
 

*2: boiler water quality measurement tools 
*Steam consumption: 113ton/day (from Table 6-2) x 300=33,800ton-steam/a 
Total energy: 33,800ton x 2,738MJ/ton-steam=92,544GJ/a 
Saving rate by the innovation: 32,235GJ/92,544GJ x 100=34.8%  
 
 

7-3. comparison with other country (for reference) 
  Table 7-3 Indonesia Integrated factories (Spinning, Weaving & Dyeing total produced) 

 
Table 7-4 Yarn Dyeing & Finishing Factory in China 

 Steam 
consumption 

ton-steam (GJ) 

Saving Potential 
energy 

(GJ/year) 

Saving 
Potential 

(steam-ton) 

Saving money 
2100Tk/ton-steam 

Preparation 14,197 9,059 3,318  
Dyeing facilities 66,050 44,230 16,982  

Total 80,247(219,716) 53,289(24%) 19,520(24%) 40,992,000/year 
 

END 

Item 
Saving  
(GJ)/a 

Saving/a 
Steam-ton 

Saving/a  Invest  Payback  
(year) Unit=1,000 Tk 

Process Innovation 
4-1 Cooling water 

utilization 11,000 4,020 2,187 1,000 0.5 

4-2 Heat exchanging from 
wastewater 9,931 3,660 2,000 6,000 3.0 

4-3 Heat insulation to 
dyeing machine 400 147 800 500 1.5 

Utility innovation 
6-1 Steam boiler efficiency  

by less load 717 252 137 0 0 

6-2 Thermal insulation for 
steam line 3,374 1,243 676 500 1.3 

6-3 Steam trap maintenance 
 1,104 408 222 500 2.5 

6-5 Steam condensate for 
boiler water  4,500 1,650 898 0 0 

6-6 Boiler water 
management 1,209 445 242 100*2 0.4 

6-4 Wastewater treatment 
Electric saving      

6-7 Electric power  saving 
for compressor      

 Total saving amount 32,235 (34.8%) 6,442 8,600 Av:  1.3 

 Energy intensity GJ/day Base line GJ/day Saving Potential (%) 
factory Elect. Heat Total Elect. Heat Total Elect. Heat Total 
A 236 116 352 846 1,536 2,382 27.9 7.6 14.8 
B 139 201 340 986 1,088 2,074 14.1 18.5 16.4 
C 84 280 363 662 1,059 1,721 12.6 26.4 21.1 
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APPENDIX 
 
 
 
1. Research Schedule at Bangladesh Dye-houses  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Date Position Remarks Date Position Remarks 

8/31(Fri) Dhaka arv.  
9/8 
(Sat) Landmark Additional data 

collection 

9/1 (Sat) Preparation  
9/9 
(Sun) Grameen Dyeing mc & 

Water pipe 

9/2 
(Sun) W.S.T 1st Presentation. 9/10 

(Mon) Grameen 
Dyeing mc 
Boiler & Steam 
line 

9/3 
(Mon) Landmark Dyeing mc & 

Water pip 
9/11 
(Tue) Grameen Finishing mc & 

wastewater  

9/4 (Tue) Landmark 
Dyeing mc 
Boiler & Steam 
line 

9/12 
(Wed) Grameen Additional data 

collection 

9/5 
(Wed) Landmark Finishing mc & 

wastewater 
9/13 
(Thu) W.S.T 3rd Presentation 

9/6 
(Thu) W.S.T 2nd Presentation. 9/14 

(Fri) 
Dhaka 
Dep. Transfer at BKK  

9/7 (Fri) Holiday  
9/15 
(Sat) KIX  
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2. Factories Profiles 
 
 

Landmark  Fabrics Ltd 
(Landmark Group) 

Grameen Knitwear Ltd 
(Grameen Bank Complex) 

Establishment 2001 1998 

Number of 
working person 

D & F:200 (3-shifts) 
Garment:800 (day shift only) 

D & F: 500 (3-shift) 
Garment: 2,500 (day shift only) 

Production Circular knit fabric :1 5tons/day 
(Max : Cotton, CVC 10tons each/day)  

Circular knit fabric: 8tons/day 
(normal production: 7tons/day) 

Raw materials Cotton, CVC, Polyester 100% 
With some elastic yarn  

Cotton, CVC with elastic yarn 

Production m/c Thies & Fong’s HT dyeing m/c 
Dryer, Slitter, Stenter 

Sclavos HT & AT dyeing m/c 
Dryer, Slitter, Stenter 

Utility 3 Gas boiler, Diesel & Gas generators 4 Gas boiler, Diesel generators 

Water & 
Wastewater  

3,600m3/day included other 
factories 

800m3/day  to dyeing 
WST:720m3/day 
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3. Main facilities in Landmark Fabric Ltd  Dyeing & Finishing 
M/C name Capacity Spec. Character Remarks 

Thies No1. 150kg 1 flow HT Round Jet  

Thies No2. 300kg 2 flows HT Round Jet  

Thies No3, No.4 450kg 3 flows HT Round Jet Extensible 6 
flows 

Thies No.5,No6 800kg 4 flows HT Round Jet  

Thies No.7 1200kg 6 flows HT Round Jet Under repair 

Fong’s No.1  600kg 3 flows HT Round Jet  

Fong’s 
No.2,No.3 

800kg 4 flows HT Round Jet  

Fong’s No.4 1500kg 8 flows HT Round Jet  

Splitter 10 tons/day With 
retwist 

 Laser search 

Padding 
Dewater 

 8 tons/day Open 
width 

 Mangle type 

Dryer 8 tons/day Tube type Net Conveyer Gas burner 

Stenter for 
Finish 8 tons/day 

With 
Padde
r 

Vertical 8 
chambers Gas burner 

Stenter for 
Pre-set 10 tons/day 

With 
Padde
r 

Horizontal 10 
chambers Gas burner 
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 4. D

yeing and finishing facilities layout at L
andm

ark Fabric L
td 
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6. D
yeing and finishing layout at G

ram
een knitw

ear L
td 
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7. D

yeing m
achines profile in G

ram
een knitw

ear L
td

 

  
       A

T
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A
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T
-4 

H
T-3 

H
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-1 
H

T
-4 

1000kg 
540kg 

720kg 
180kg 
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Jet H
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Jet A
T 

Jet-H
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Jet-H
T 

Jet-H
T 

C
V

C
/PET/C

100 
C

otton only 
C

V
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/PET/C
100 
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100 

8. Investigation planning for each facility in dyeing & finishing 
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9. Investigation planning for each facility in Utility 
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10. Peoples who have supported JTCC works 
 

 
 
 

 


