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A/ HIEIX 3 B EMLU-. #MEIZLL T OEY THS.

-5 55 1 [ H AN

HH ik
8H31H % H—4 > 7 N AE 1A
9H1H GRHEE, o175 (I R)
9H2H T Bl & — 3 —hKF — (WST, Grameen Knitwear M OV

Landmark) hi. #5fg LS REHEE &, KIHE EIE, Z2HHNE, H
H O LER. 71 Landmark T30%%, 7 —% A T2 OHIE S
PR EARA L SOF =y 7 K OB I B T2 ik

9H3H Landmark T33235C, HIE, 2B O FE .
9H4H Landmark T33235C, JHIE, 2Wr O .
9H5H Landmark T33235C, HIE, 2B O FE .
9H6H Pl T — X%, 1% : Landmark T35017E, SZWEE o5,
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9HT7H R,

9H8H [egse il

9H9H Grameen Knitwear LIHIZEBWTC, HIE, ZWro F .
9H10H Grameen Knitwear LIHIZEBWTC, HIE, ZWro F .
9A11H Grameen Knitwear LIHIZEBWTC, HIE, ZZWro F .
9H12H Grameen Knitwear LIHIZEBWTC, HIE, ZWro F .
9H13H PRl 7 —2HE PR, /P14 Grameen Knitwear T35I7E, 22 Wikh R 0%

#*.
9H14H Ky F)—Nay— R
9H15H Fi HH A5
-6 5 2 [ B HFHA N

HH FEBNE

11 A3 Ak | PHZEE—Aas =2y

11 A4 H(H) | FA1:10:30~13:30

R W.S. T.0F 7 4 A (5 77)
EBNE DB R IO MR K O ta A — I — DO F PR LY th
WRRIZBIT DK A KIHE BEOF R ITEIZ OV T hE.
SN
/X755 2 28] : 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.)
EEN = av%
1 1 14:30~17:30
e =i
EBNE DS OMER
SN
/N7 ZF 2 2f]: Mr. Arman Islam (W.S.T.)

14




Miss Risalatul Ferdous (W.S.T.)
Mr. Suvro Dev Saha (W.S.T.)
FOMmd W.S. T KON Grameen Knitwear & Landmark D%

HA: T v

I1HSH ()

AT :10:30~13:00

#5156 : Lotus Hall, Uttara Club, Dhaka

EBNE FIFBRE ZHA~20

SN

N7 F 7 v affll]: Vice president of Bangladesh Garment Manufacturers and
Exporters Association (BGMEA)
Grameen Knitwear and Landmark D13
T OT=ORR THREE
Guto g A— I —RERFH
mE 5040 L

HARM: vy

11A6H (k)

10:30~17:30

e WS T.OF YT A (X v 7)

EBNE O RO NS 1% O T EHER

SN

N> 7"Z 53 20l : Miss Risalatul Ferdous (W.S.T.)
Mr. Suvro Dev Saha (W.S.T.)
Mr. Arman Islam  (W.S.T.)

BAM : I¥v

11 A78 (k)

By ~R_raly

11 H8H (K)

Daik S

-7 5 3 IS ENE

A H

EGNE

1 A5 H(D)

PIHZEW =N a s —Fyh

1 A6 H(H)

9:00~16:30
FhM % © Grameen Knitwear 1.4 (4 v 1 %84}4)
EVNE : CPAL OXRTH D LIGFOEEMRR L 7 — 2 Ik
ZINE
N7 Z 5 28l : Mr. Milinda (W.S.T)
Mr. Arman Islam (W.S.T.)
Mr. Suvro Dev Saha (W.S.T.)

15




Grameen Knitwear LI5BEH A % v 7
HAM e, IVyy, &, /MK

LAH7H (H) |8l :9:00~12:00
FHM14E © United Power Generation and Distribution Company Ltd.

EBNE BRI O T2 OREHE T B R OB R T — ¥ OfER
ZINFE

N7 Z 5 28l : Mr. Milinda (W.S.T)
Mr. Arman Islam (W.S.T.)
Grameen Knitwear 358 2 % » 7
HARM : R, TVv s, HE, /MM
4% : 13:00~17:00
Fh%E : DEPZ Water Supply System % ("\DEPZ Central Effluent Treatment
System
EBNE KB AT & (R 77 l) OFEEIRD & BEET — % O
)
ZINE
N7 Z 5 28l : Mr. Milinda (W.S.T)
Mr. Arman Islam (W.S.T.)
Grameen Knitwear 358 2 % » 7
HARM : e, TVv s, HE, /M

1A8H (k) | Al : 9:00~11:30

AIfE WS T. TORMA, HinA A RO Mm%

EGNE AR IT D aA], g ST L FEROMER
ZINE

N> "Z 5 v 2l : Dystar, Clariant (Bangladesh) Ltd) Dft#3&

4% : 13:00~15:00

A% : Japan Textile Products Quality and Technology Center

(QTEC) Dhaka La
EHNE  7nvey M LT, EMFENREROIE.
ZINE

N 7Z 5 v 2l © Mr. Milinda (W.S.T)
Mr. Arman Islam (W.S.T.)
(QTEC)D HLFHZ

A : )8, TV v, HE, K

1LA9HR CK) | Al : 9:00~11:30
Fif14E © Bangladesh Garment Manufacturers & Exporters
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Association (BGMEA)
EBNE : N 77T v aiEEREE 2 EOMmR
P J)IEE
N7 Z 5 v a2l : Mr. Milinda (W.S.T)
Mr. Arman Islam (W.S.T.)
BGMEA DOB#E R Z v 7
F1% : 13:00~17:00
A% Landmark Factory
EBNE 5% D CPA OXRG L 72 5 T O EE R
P J)IEE
N7 Z 5 v a2l : Mr. Milinda (W.S.T)
Mr. Arman Islam (W.S.T.)
THBEER S v 7
BAM : B, TVxy, HE,

1H10H (k)

1A11H &)

R 9:00~11:00
FEYE : WS TA 7 ¢ A
F¥EHBWNS © Closing meeting
Ft% o oy T 22Pk

Koy J1~sNv 3y ~pH
Ji% FH A&

2.3.3 FAEFEIZOWTOFEFIEERE
[1] A JHEATIC B3 DR A

BRHEFE D T B AN T a2 1L, Y TR FF TRETO

— R e ARG A, BB TOROIHIEKSINS.

TRNSDNDINT, FEFIZELDEFE T R RAZBNT, BSRATFT—2EH -
(LFRHLWIFWER)INT. — KGR — RSV TR LF —Z) 7205
Tt ANty NCET S, £, Yeta S at XA RUSMNCHL LD T a2
fE R 7 o 2280 T, REDKZHEI T mEAEleo TG, £-L<DOHEAN

AWHig.
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23) #4
24) REENH

AR S UZ DEHRORENT |

(EERE CN_*’7>

BaRe

R

B

5 BRRITEREE M E

0] L .

[seomna] 5

11 a-—
14 BRHF7—7vF-7&%E
15 BMERTREE

22 BERRRGCRICL2REE (22) REEMA
25) @Al (27) wiEv -4

)17 WA

AWV

b5y FREE
20) i

21) ettt

14 BBHF7 -7y F L TRE
15 BRAEFREE

B . =l | 22 FERURDEINC L 2 REH%

TR I | |Steam|ng| “ |Steamlng | | % :; ﬁ%;

Steaming

_| 3
1 BpEESEE 1 BREEPEE
16 FHRE S BHYMEE

1 RS RE

11) SEEHEH

12) Ee{EH ;
(13) »Ev—4
(14) SrmmEtEH

_I

14 Ei!ﬁr7— 77
15 EQM&I%I&?&

fal

16 M B BB GIAE
3 BESEMNeE 5 WATEEENHEE

1 BREASEE

6 74 7 DEMMREE

16 FAREABHHMNEE
4 o

3] Eﬂ!

( HEMIN—F>4 )

ftE

33) LA

IRHEzIE

ol WVWhwsT L

i

ﬂa—%

15 BEMRFEFREE

5 RRAE

05 var

VWAL

J#%E o HT(ER) X#EE
23 REL AR

22 BERERBERCLIFREE

5 BMAEREEHNEE
AR E I S%E

13 ZERAMEEREE

fERREH

5 WMAERTENHEE
13 ZEAMXERER

28) HEERH| 31) rF0HE
29) ¥ 22) FEEEH
30) ¥

X-4 #EHEI T T3 IcRIT AN T ot

3% PoA 12V T,

(a) EITAKFINCBIFRLTC D, Bt Db o Z2HikM, 4o xR,
(I STRTAE SN I S AR (A DR e

(b) OKFIREITERZBIRRNED) Bl L — o g PR =% | (Rl o
TASE)

D, 2 DDEAT OENEBRAT HZENEETED.

A (a) X, Wb —T 4T 4 —DETRZAT TIFRL, EEFEITEOHD
EWRETDHEN) (WX —BMHEAT) 7 —F—Taf soa A4 T DR =X TH
%. Y% PoA Tlx, ZHBMIEMGET 5.

%E (b) 1L, WEREE = ROHKETHLN, BEIANDD D DE = x Bk E
AFDHET, TRF =~ X =V AT THNRDDE RN REL 2D,

1 # @Ibﬁ%‘f“@ﬁ@b% CPA &T%73, 4 CPA CEERICE DHAN AR T2 2 &
VWIIE, EERIC TS TORMEERL T, THEoFERE, B4 5axh, THAo=—
RIpEEATRL T, ILETES. 20712, BAD B ARfH R -t % —JTCC)
OREFAZIHFEL, BLHGRE AT 7.
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[2] CDM LIS T=-> T, FRHZE=XV 7T 22

NV TTFL aDOHENM T T T, TR X— IS LE LR DR ERSR R Y
MIFEAERBESIL TR0,

— 0, FE=2V IR THIERSROREIX, BEHETHD. LnL, N7 I7
2D TH TOBEND BDHET R TOHEHE (EUIZAKL LUTZ OB O Y4
BRI ICHRIL T, HiEim CEREN TOWAEHERITEEZITHOZ81%, RERN#ETHD
(HEZS 100 I LLEEFEFIZNFTHY, il 2 D (D) GetatfIiZE 3501
IBLENTHD).

L7=3oC, MR S 72 et T COY T LB 1 & B, EEES
B0, K OMEE BRI T, EEEREOEE N &L, Pt 355 E0
PettF v — e SV THATLZEEZEEL TS (DT I N7 ML THRE
ERELNAIUTZENEFRIH. DT IUIEREH (T Ry T 4) 25 H).

Z0, BREL T EimEOF v 7 (BXOJFEmOBERmAORTE"?) 1L T, 9 A 23
H 2 SSC WG ~® Clarification Z4H L7-(SSC_665'")"

2.3.4 PHEREIZOWTORE
1. BB T2

CPA1 O%4 Tdh5 Grameen Knitwear T.33& Landmark T3 ~D5FEDOFE R, —
DD TGOHFIFINIRGZEDHST=0, MEIRE =R ) ORI H 7=, Ln
L, CME T&5 W.S.T 1%, BLlE T, (b) O AIZIZBI LA FEF 272028, PoA 128
WC, YT QA ET D b, —HORGTaERDIL, Yetatfo Hk
RHRLETD.

2. CDMKIZHT=>T, BrlcEeE=FV 72T A&

kD=4 71295 clarification D s IZ-DUNT, SSC WG B LARTHEH LT
BEHIZOWTOEFEEBOEFENDHY, 1 H 11 B 17:30 (H AR ICEHS#E
P Thig-. ZDOkEE,
(a) HiEim COZFNX—OEEREEVIFLIRIL, BREEIRERE OHIE
MO RN X — 5 HH T HEEIRNTEXDLVIZEDOMRR N TET. £,
AMS-ID ° AMS-ILK ([ZBIFHE=ZV 7B ESETEXHENIZEE >

B = 3 — o TEBE X, BRERIC720 TS0 LW, @H 380w &2 1EL T,
(ERERZ ) BHEICE > T ERE R I L > T B #1R9I0) kb 5.

14 http://cdm.unfccc.int/methodologies/SSCmethodologies/clarifications/18616.

B JEHICEAI TN EL, SSC WG AR BN R WL R 72720, RIAES5FETIC
T AZRETHZILERST-N, FERNZOEEZEZEEL INT, EiFSENMTbI-.
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7-.

(b) BRI BITHERDOEICK LT, BT HZLITITHEENH LI LRD, R
SPEE R CED IR FEET v — M Dat A D HIEERE T HIEL ARET
HDHEVORERINTETZ., 12720, ZO%E, B35 LIR30 )5 T RENMED N B
Y

Lipot-.

INOFERAEREZ T, WS.T LMD L, Vo7 NVFETE=H T EITHT
LI, eI ERS BTN TRWEGS, GMTHDWIIEBIC) JIESRE R E T
HZEIZLT-.

YTV ZCBELT, BB TR, AR, FENIHEL oA ADb
BDLOYMAL I EFOMENETS. ZORUHAEDEICHYL 7O hns
DY T NNy FZR LT, WEELITH. Tz, VTV 71, 90/10 OIFHEE Z{RFE
T5.

3 SAEER

PLTIZBAL T, #FFD PoA-DD (21, KVFEMICEEHEH SN TV AT ZHLEE R RS
L7200,

31 N=ATA YTV BLOT 0V =TT — DR E

3.1.1 ey NEfEY A RO

ARAREMEFIE DX G L7025 PoA 1X, /o775 ¥ B RAROMHEIN T T35 % %5
IZ W.S.T DK A =R BT OHEMEZ X%

A PoA D) CPA LT, Grameen Knitwear (GK) T4 xf4 L9 %. Grameen
Knitwear %, 7737V —7"DO— B THY, 1997 FTERNLSI, €O THIEIL > i
HIN T X (DEPZ) iZ&5 5.

GK (%, FEIZ=vheZDOMOfHERLS 2 EFEL TR, 55 Sclavos BLYL (AT,
—H 8 hDYLERE S A F o> TS, GRIZEKITHESIL, DEPZ IZE L T\s
United Power Generation and Distribution Company, Ltd.7>5, 7K%,, DEPZ DK fit#a
VAT LIPHEEL TV, GK OALEZLL O TaRd.
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P ©° AN ST ) Ro80
iyt
Fankhaban ‘ Ass e - ¥as!
. Hog
nagar Guwghatu‘ P %8y o3

5, lalmanir Hato

ao®®
prif Hossam Rd 15@5@
Dhaka EPZ = R505 vadall Rosd
Bang
Chuadanga v
pst oJamalpur L stB R
ngal o '
Kolkata patval Rs0s
]
a
& |
—— 4
DEPZ Grgmeen
Knitwear
X|-5 GK O Ti5DONE
DEPZ (23°56'44"N 90°16'47"E)NZ B4 515 # -

FITAE Hb - Savar (X mifnb355n, EERZEHE)H255%0)

DX fE 143.84~7%— )L (355.34=—H—)

PESE X4 372

A DX [ A - 2,000 5 A—FL

T mg EYE) . 76,0007 7 A—RL

o o T i 2,356 -5 A—hL

3.1.2 Fav=IbERYAMNIEBIT KR TR — D%

TROKIT GK LIGOFE K THD. FBRDOIIIZ GKIZIE, 5 DY =y Mt
(Sclavos B) 2380, ZDXAT DYREIE, 1:8 DIALL'®T, overflow rinsing (no stop
process for drain and fil) 2 CYATOND. et HOZAKIL, THIZHD 4 DDHR
AT =055 2 SDOFEHARAT =gt Tns.

1 kg DR DT 8kg DK ZLBELT S
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@ ® ® ® ® @®

17.000 |- 7000 | 7000
2 4, L ! ) A SRmE smmmmc A RHA R
Vs T T #
[~—2,400 — |=4.000 ——{ 21100/=3,700 — 1,900 < 3.700—{
Boile] Boile| Boile] Boile]
5830 | AT-4 7790 HT-3 00 W1 [ 120 | | HT-4 Vs
Athena B +
Boiler
r
v
Dyeing
2670 ={
4200 Dyes & Cheemical
Nrrper M/c Sliter Sewing RAELHE

8500 4‘ [“—s5.600 ‘
Dryer 4'0T/0 AV NHE

18?0

Store Material

M
dder
| Stenter

Padder
L

BRI

)
S —

FigG1 GKL Dyeing & Finishing Dep. M/C Arrenged

B—6 GKLZD -

GKOY i LrRAT— BT B HIE, FROLBITHS.

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

X-7 GKOD T3 ToHYfafl
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#-9 GKO THIHHRAT—(EH

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 gii:eiu?fé
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
M3/hr (L /hr) 259 324 11 (353)
Fuel (Gas) Consumption
M3/Day (L./month)| 6,206 7,781 1,114 (3,528)
For back up
Remarks ot gament toning) | oprtion e
10hr/month)

GKO THAZBITAKBL R R/LX—OFIUE, Faenrolcis>Tna.,

National natural

Clean wate

Electricity

gas grid

United Power
Generation and

Distribution
Company

23

Electricity

Natural gas

2 Cochran
boilers

weals

Clean water

=3

machines

5 Sclavos dyeing

Waste water

Factory effluent

treatment
system

Waste water

DEPZ

central effluent
treatment system

[X-10 GK® TIFIZEBITHTRNLF— K OUKDfiEI



Getald, 2Ol A7eEI2i- T, T 5 FIE, ﬁ>ﬁ>éﬁﬁﬁaﬂ%fﬁﬁﬁféfb%%
e D EIRE N RIS, GK T Tl U\HIJ75>% =S ANLDY > )imﬁhé(dlrect
dyeing), CVC (chief value cotton, Ik SO%U\J:@{E': YD T D53 g
(disperse dyeing) +/SGeth, R AT /L DT8O I o G a)s A %%2@“(%‘(%5.
Fo, IR E Oy R SR MED I TED, %@@t@@ﬂ:%% hpE EIKDIEE &
DT &@QO@EI (27> TS,

GK T35 D201 14FIZ BT DY EPE R L Z DTZD DK B TR F — DI E B

aﬁ@i'%kito“@\t.

#-10 GKO TH DK R LX—HEEEE

Month Productihon Water Consumption | Power Consumption | Gas Consumption
(Kg fabric) (m3) (kWh) (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

T@E?%ff‘ai by, CVCE L OPolyesterz B 7-fEFR T, FERIX
f;éﬁﬂ@@h&ﬂi BUIAKEE &, TLX—HEBEIIINGTRS.

GKI%T@E%TEZWTT 1%, 100%DIR VY R DA, KBIOZEKIHE &I
80 liter7k/kg fabric, 6.5 kg7&&i/kg fabric THY, —J7, CVCOEA, 130 liter/K/kg
fabric, 10 kgZ&&i/kg fabric!’ &V )T Th-72.

AR L7=59GK L%, T A/KAZDEPZOKMIESENHETEY, TH TR
HANE THHIHDHKAEL L AT A (FRROK-115 M) 2 TR 52 L1/ > T
5. Fiz, THHHOHPEKS, DEPZOETP (effluent treatment plant)(ZHEH 3251, T
YDETPT, RILBESIL TS (M-12517) .

7 W.S.TOFAELY.

24



Cast Iron 5B

Back Wash Cast Iron 6B
Hardnes: >8

Hardness Check
— 1/
From Industrial Park Softener Softener
T I
Manual Cast Iron 5B
rj <Level Control
<
P)l<— P)

To Dves
Boiler

Pressure
Control

R 2l N VAN
i Auto Level
*: Control \  35kwx2set
22kw*1set
3
Undergrand Tank 500 M Undergrand Tank
2 OM
Figz GKL Water Flow
X-11 GKD TH DA AT Ly
Rake
T Treatment
l v
T . NN AN (A
DvengWaste Water S~

1
{ Drah
1
1
1
1

IR 2nd Tank [ To Centrifuge
Drver
I /r
- r RootB bwer ___
\__18 Skw2set ® P

Retum sldge pump
S udge feed pump

1StTank Airretion Tank COFAUHEN, BERFRE)

Fig: GKL Waste Water Treatment Systen|

X-12 GKODO T3 OPEKMFES 2T L

3.1.3 Fuev=s i A HEi

AR DI, GKO TG (BLUN T T T v adiFE AL DIHEIN T T55) TiX
BEF DY AiTIE, ROGE (100%2v ), sy Eideta (disperse dyeing) +/ i YLt
(CVC) K OV Hk e th (Polyester) Tho723, Bk my =/ MIBWT, avh et
DT=OIZE Y, Fritft(new generation) GG th, CVCD7=Zone batch¥sfa,
polyester® 7= (Zcationic dyesDEINAZHEANT L. £z, mE D=y 5RO HZHE
925, UL EOBEMOHEEIZIBWT, W.S.T 2% THITKL T, Faldid -2l
1TV, B ERBARAHESE T 52812725 TS,
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3.1.4 J5ifwm & R

Y FZPoAIZI T, AMS-ILD (ver. 12) “Energy efficiency and fuel switching
measures for industrial facilities” Zffi 9%, ZD 5 iEGRILIEE (2 AHPH I Tl e
HEHANARETHD. £D— T, WMEERKL, RN TR, =30F —OHtxiiHE
BEOWTRET DI, EFEREDEZ CQOBERNOHHiE EEO THIZE-T, FEH
(AR T7 iR B L72 > TN,

ZOMBEZERET A0, F-9 7 o ALEGAICFECL O EFETH AT
(T72 72, AMS-ILDIZERWT, FERERETHIFr = [ (=" F) &
AL, BETY ANV T =0, RIEERE ISR VTR LD Z SSC
WG/CDMEL IR L TT o7z, Z DR, TRLDIIRIBENAED, SSC WGIZA
ST,

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).

ARPoATIE, BEARMIZ —DODCPAIL, — DD THERIRLETS.

Fio, HCPAICBITLIBEF O RN X —1HE BOIHE | &, Yol T b e
BNy TN B LD VF— (BN + AR HEE|ClER]T5. LTI
FEE AR T 5720 2 “baseline measurement campaign”® FEffi &1 THZ L7225 (Y
BRI DYt 7 aE AR L CTHEIR N EAS DA 120 ] TE D ITITEE
LI STWER, =X 7 OFLIR 7 E MO0 HEIZ 720, SHERIZZ DA EE
PEN Y H T2V DT, BRUbOT=DIZHEEIIITORWTFETHD).

DT, PefalZBITH= VX —HE BT, B, MiHEOEM L Ok ED Izl -
THERRDID, NV TT L aTOME LS T RSN T5

M (i, 1, R > FEM (e, IR, AU AT L)
EVOI9 SORMBEDR |2 EL TED, FELEN T DA, 45 THITBNT
[y T HAL, TR L)

2, &2 ODAEDEDT RV —HEEZTRET LD (=X—RAT (3L
F—IHEE).

8 bl A O 7R NLO B~ 0 = 7 R YRR, ZOBEEN VST,
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KREIL DM D DY AR TOUERTIEDZE T, B - HE R0 & DA HL - 24
TR AT, Yetta 728 D “remaining lifetime” 2 afalE 3 D BT 7200,
Thbb, Jetafl H RN RS ND (Yt O FFE M FMIIAN T F U A%4T5T
WILE, 30 UL ETHD) LT —LTEE, TORAETOHIELZ 7L — 4
ERUEEYAY

F=FVIZELT, EHAESRREORBEIZEST, T EDENHEEDE
PEHEIZFTRE CTH DN, RAEAZNESR CHEHBEE T5281%, (RAJEETIX2W DY)
NUTTT L aDBENS ADEHECaANEmNY . 22T, AKEOHIEICEL
T, et IC BT 257 e A (IR, BKE, %O F v —bh) OFEBXIHES
WTHRSFIZRR AR T2 em Y2t lbing. LocL, AMS-ILD (213, EEEHIE D
FURMENTIY, O L TORERP LIRS,

AR RNFX—HEZICEL T, Ao SSC WG/CDM BlHE =12kt 45
clarification” f& 52734 A 172> CLEI0, BHIIIW.S.T AN —ICL AR KT Eat
AW TV T REERWDAZETHRIG T AZEEBEL W, 22086
b, LD SATIT (MrEE & FIBEL) M ELAIC N A28, BRI ERt 2B
HIpE OB NVET, BRIEEIZ, DRV EHORERE=FV T 7> TLED
728, 72/0EHSSC WG/CDM BRI, Yeta h—7 % AW CEEgR A TR D 51k
EROHTHHIIINTLT.

AEE X DI AFERIL 7oL 25, SSC WG DI LT R FHIZ DWW T O ERE

ZEOETEDY, 1 A 11 B 17:30 (A AR ) ICERE RS THON. TORER,

(a) FERTOTRAF—OEHERELVIFERIL, AREFIREREOREND
B XX — 2T AR TXHL VI ZEDMER N TE-. /-, AMS-LD
X AMS-ILK (2B D=LV T EESE TEHEVI T LTz,

(b) YaMIZBIT AR OEIIKL T, ERTHIEIITHERHHL20, R
EARFE CEDIOREET v — MNPt A WD HIEE IR E T HZEL AR THDH L
HMERBTET. 12120, ZOHG, HiGE ISR HD DD ATREMED =,

Lipot-.

CORERESEZ T, WS.T EOMRD L, Vo T NFIETE=ZIN T ERITHITE

VARSI RN 100 5 RREE LR S AT, B ORISR T A LITHEREN THD.
2 HERRTERENTOD T =RV — M RO EERE 1T, HOEW TR AHE (F bbb
THEmROBERIT T B R) T, RROT RN F—HEEICEHL THIt &P ERE DT R/ ¥
—LIE R DD NT AL IFHR TRO D LTS,

! Clarification |23V TlE, “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.” &%

Rl HZ%, FHERIZERL.
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2L, eI ERRDNTRWGE ADDWIENERID), HIESRERET DL
Wzl

BRI, eI ERESS (OMET OB H DO IENE OSSR A EEREL T
b\)75>7‘£b\ffz—é\, et LICEss ik E L, ERAE1TY. SMHTORIESRIL, &
it, AR ML OKRERFOZETHY, BEIXOWUELRIZIL, ZARRE W OBEIX
DKL ERHE, Gueatkl Héﬁ%éﬁ ZHEDIRNEWS E Y72 10 TO RES Bl BT
720, FERELT, BEEOHERRERET HILERELT.

7272, et il meﬁa—ﬁ&)/ﬂx&%“” BB A T ONEFITHEEEL TV D56
FDRERT —XE V5.

O ERmOE M FTREtEOFmAEE, FRLORITTT (CPA 1 DGE

F-11 J5ikami ol e A VEGwEE (AMS-ILD (3 3 ZEhEH )
FEmO SR A All
5. This category comprises any energy 5. MiZ CPA 1, #HEN T T.3%5 (GK
efficiency and fuel switching measures OTLTE) DY BRRICB N TE T
implemented at a single or several SR HEET S,

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 6. Yl BIR T I BB AT B L
activities where it is possible to directly SO B I A b 2

measure and record the energy use e e
within the project boundary (e.g., ESNORERSLIZL>THREL

electricity and/or fossil fuel FLEKCED.
consumption).

7. This category is applicable to project 7. Y% CPA L, ettt D %5 b
activities where the impact of the AR Y. Xk e R e
measures implemented (improvements T, BT XA TTRETHS.

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 8. 7Ly MARITIC, I EDH =

single project (inclusive of a single X —iR B, 180 GWph Z i
facility or several facilities) may not X TIEWIT 72w, BRI,

exceed the equivalent of 60 GW.h per 180thhh PHB 2 T E A, HIE
year. A total saving of 60 GW.h per IZEA LRV, Y3 CPA D
year is equivalent to a maximal saving %)J @ IEDE T 3L — B O H
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of 180 GWh per year in fuel input. EEIE, 15 GWph/year Th 5.

RS, B O A SIS TR, AFIERIL, M4i% PoA @ CPA |2
WHTE5.

728, ZTNHO MM, PoA-DD DOERETRELHD TIHRWE DL, CPA O
inclusion DERDHIWT A TH 5 eligibility criteria (F 322 0R) LL T, PoA-DD (21%

LIRSS
#-12 PoA DIk EF
No Requirements for Eligibility Eligibility Criteria Conformity
Criteria Yes or No
A | The geographical boundary of A.1 A CPA targets a textile and Each CPA will
the CPA including any garment factory in Bangladesh demonstrate the
time-induced boundary conformity of the
consistent with the geographical eligibility criteria
boundary set in the PoA. A.2 The name and the address of | Each CPA will
the factory are defined demonstrate the
conformity of the
eligibility criteria
B | Conditions that avoid double B.1 A CPA is a new project which | Each CPA will
counting of emission reductions | is not registered large scale CDM | demonstrate the
like unique identifications of or SSC-CPA in the other PoA conformity of the
product and end-user locations eligibility criteria
(e.g. programme logo) B.2 There is unique identification | Each CPA will
of the target factory demonstrate the
conformity of the
eligibility criteria
C | The specifications of C.1 Is it possible to submit Each CPA will
technology/measure including specification of demonstrate the
the level and type of service, technology/measure when the conformity of the
performance specifications DOE validates or verify? eligibility criteria
including compliance with
testing/certifications;
D | Conditions to check the start date | D.1 The start date of a CPA is not, | Each CPA will
of the CPA through documentary | or will not be, prior to the demonstrate the
evidence; commencement of validation of conformity of the
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the PoA.

eligibility criteria

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- IL1.D as
described in PoA-DD section B.3.

Each CPA will
demonstrate the
conformity of the

eligibility criteria

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 GWyh per year

Each CPA will
demonstrate the
conformity of the

eligibility criteria

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

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

Where applicable, target group
(e.g. domestic/commercial/
industrial, rural/urban,
grid-connected/off-grid) and
distribution mechanisms (e.g.

direct installation)

[.1 Not applicable

Not applicable

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

30




from the Board pertaining to

sampling and surveys;

K | Where applicable, the conditions | The aggregate energy savings by a | Each CPA will
that ensure that CPA in CPA does not exceed the demonstrate the
aggregate meets the small-scale equivalent of 180 GWyh per year | conformity of the
or micro-scale threshold criteria eligibility criteria
and remains within those
thresholds throughout the
crediting period of the CPA

L | Any SSC-CPA included in the L.1 Is a CPA confirmed to a single | Each CPA will
PoA is not a de- bundled project, which is not a de-bundled | demonstrate the
component of another CDM component of another large-scale | conformity of the
programme activity (CPA) or CPA or CDM project activity as eligibility criteria
CDM project activity per the latest guidance given in

CDM EB?
M | Crediting period of any CPA M.1 Is the crediting period of a Each CPA will

does not exceed the end date of

the PoA.

CPA is within the crediting period
of the PoA?

demonstrate the
conformity of the

eligibility criteria

CPAL1 73 PoA O eligibility criteria 2372 9 IR ILIL, L FE2RD.

#-13 CPA DS MESAT A= 9K

counting of emission reductions

like unique identifications of

is not registered large scale CDM

or SSC-CPA in the other PoA

No Requirements for Eligibility Eligibility Criteria Conformity
Criteria Yes or No
A The geographical boundary of | A.1 A CPA targets a textile and Each CPA will
the CPA including any garment factory in Bangladesh demonstrate the
time-induced boundary conformity of the
consistent with the geographical eligibility criteria
boundary set in the PoA. A.2 The name and the address of Each CPA will
the factory are defined demonstrate the
conformity of the
eligibility criteria
B Conditions that avoid double B.1 A CPA is a new project which | 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

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

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

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- IL.D as
described in PoA-DD section B.3.

Each CPA will
demonstrate the
conformity of the

eligibility criteria

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

GWhy, per year

Each CPA will
demonstrate the
conformity of the

eligibility criteria

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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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

Where applicable, target group
(e.g.
domestic/commercial/industrial,
rural/urban,
grid-connected/off-grid) and
distribution mechanisms (e.g.

direct installation)

[.1 Not applicable

Not applicable

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

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 GWhy, per year

Each CPA will
demonstrate the
conformity of the

eligibility criteria

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

33




M Crediting period of any CPA M.1 Is the crediting period of a Each CPA will
does not exceed the end date of | CPA is within the crediting period | demonstrate the

the PoA. of the PoA? conformity of the

eligibility criteria

3.1.5 X"=AT AT VA

AMS-ILD (version 12)DIETHEZATIE, H7% PoA IZH175H CPA DX—RATA
U, AT, P TRICB WD TR O Y Ty5%2 Vi, CDM E725720
BalX, €077 V74— MEWEITONDIRY, =xLF —jfikt &Ll Tk o
WHIKIET, Ko RNAX—2HE LT HEEETHZEITRD.

NUTTT L aOWHEN T T, b LAY L& 1T Qo >
1%, RO, et (polyester OEA) THY, L72h > TZOBURDOH AT AR
LBETAZEN, N—RATA U EIEETED.

A PoA OHBLHINTHV—X, N T TFT a2t ThY, o7 T77 v 2ldHb
Gutt @R 2 & oAl I L TG0 2 It R T 2282 BEL TV, — 7, fix o
CPA [ZBEL Ti, & TR DY i FeE Co Yok 7= B 15 Bh oo 5 i &
TEELTITEHEESND.

L= > TCPAL DA Z ) — i, Yetthl, RAT—, L0 KME AT A, HEK
LB 25 KFET- DEPZ DOKMEHE M OVE MRS AT 2 hGie ) T EBE TS (F
SO TO SRR EN - %) .

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

Environment and Forest, Bangladesh, 2008.
B 40 O LHICEEIT o145 5, 38 LIS Y ta FIEA > T -,
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Emission factor for
steam generation

—— Boilers

National natural

gas grid !
i
1
i
D e E L E P e P e e P e e - | Steam flow meters
1
I v
1
i DEPZ water Factory water 3 ) )
i supply system softener system Dyeing machines
1
S
E Electricity consumption \ «\e‘e‘
I for ground water extraction \ d{\c l
1 e@
f
1
{ .
ittt 1 GUnlted Powerd Factory effluent
E er?erz?tlor? and 5 treatment
] Distribution system
i Company ey P k
! Emission factor for i
! electricity generation i
1 1

o i i o

DEPZ
central effluent
treatment system

[X|-13 CPA1 D/ ZY—E

WL PoA IZB W T, MR/BE T NEENRAADOFIAICEL TL, L TFTDORIZ
RULTCIDNC ZRRAL R B DA A B JEL, DM BER RA AT A RN LT 5.

F-14 XBIRENFEA ADIRE

HEHR HEH AT A | ZETDH2 A R e o
CO, 45 e PR R
CH L720 HETIIRWEEETR, RFIICE
Y i 17 51T B ) *
. B
HE & -
_’k'\ N,O L720 HETIIRWEEETR, RFIICE
ﬂ; EL72W
é CO, T5 | EEAYEHIE
™ CH L7 B CIIRWEHTE, REFIICE
NIRRT SRR T !
, i EL72W
(O EES . -
N,O L720 HETIIRWEEETR, RFIICE
BL7aW
Yt AL 7 R CO; SR TR
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& RSO 0E CHy L7220 HETIIRWEEETR, RFIICE
HE & ELZW
N,O L720 HETIIRWEEETR, RFIICE
ELZW
CO, T5 e PR R
. CH L7 BEETIIRW A0Yts)
et e\ 51 B EE S ' PREIR, i
o EELRWN
HE &
N,O L7220 HETIIRWEEETR, 2 bo7=o
EELIN
%i\ CO, T5 e PR R
A CH L7220 BHIE TN B, f8 5 b D7=
2 mesic s RS : PRILIR, 51
. AR
Q EE gy
o N,O L7avy | EETEHARWHEHIR, S
N LA
CO, T5 e PR R
Yot { kAR 7 Ta| CH. L7220 HETIHARWEEIR, S5 kD=9
X LA DE EELIRN
HE &) N,O L7gn HETIIRWEEETR, 2 bo7=o
EELIN

3.1.6 X—2T7 A&

% CPA ITED R =T AR, L FIORTHERUL > TRHE TES.
el )
BEy = (ECBtoingy + EChhier IXEF 0y ¢ + SCELX EFjyyt ™ €Y
BE, Baseline emissions in a year y (CO; ton/year)
ECEL Baseline electricity consumption by dyeing machines to which the water and energy
Dyeing, . . . . .
vemay saving technologies will be introduced by the CPA in year y (kWh/year)
Baseline electricity consumption by pumping of fresh water that used in dyein,
Water, L
atery machines in year y (kKWh/year)
SCBL Baseline steam consumption by dyeing machines to which the water and energy
Y saving technologies will be introduced by the CPA in year y (ton-steam/year)
EFgOL;ZEC CO; emission factor of electricity generation for the factory (ton CO,/MWh)
EFELSte®™ | CO, emission factor for the steam generation for the factory (ton CO,/ton)

36




BL _ BL,Batch,dyeing Pj
ECDyeing,y = Z Z Z Z ECi,j,k,l XNBi,j,k,l,y )
ik 1

i

ZZT,
EC g;emg,y Baseline electricity consumption by dyeing processes in year y (kWh/year)
Historical average electricity consumption of a dyeing machine i for a batch
E Cff,’fla“h’dy "9 | in the baseline dyeing process for brightness of colour j material £ at a
load-type of / (kWh/batch)
NB L-P j]k y Number of batches on a dyeing machine 7 in the project dyeing for brightness
e of color j material & at a load-type of / in a year y
. Types of dyeing machines in the factory (different maker and different
l capacity)
_ 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)
[ Type of load for dyeing machine in the factory
ECHhuery = D, ). ), ) WEL " xNBl iy x ECEDIE )
i j k1
ZZT,
EFBL v Basel.ine ci:lectricity consumption by pumping of water that used in dyeing
machines in year y (kKWh/year)
we ﬁ,’flanh Hist.orical average water c.:onsun?ption in machine i .for a batch in the baseline
dyeing process for colour j material k at a load of / (Litre/batch)
5" Number of batches on a machine 7 in the project dyeing for color j material & at a
LrlkLy load of / in a year y
EC flif# xgtlgf Historical average electricity consumption for pumping groundwater (kWh/liter)
i Type of dyeing machines in the factory
i 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)
[ Different load for dyeing a machine in the factory

SCE = Z Z Z Z scPhBaten NpPl )
T ] k1
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- >
—— )

Scit Baseline steam consumption by dyeing processes in year y (ton/year)
sc l-B] .LI'(B lat cn | Historical average steam consumption of a dyeing machine i for a batch in the
o baseline dyeing process for colour j material & at a load-type of / (ton-steam/batch)
NB L-P j]kly Number of batches on a machine i in the project dyeing for color j material £ at a
e load-type of / 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)
[ Type of load for dyeing machine in the factory
ppBLelee _ FCoT e xDe) st xNCV L we x EFLh9en )
co2 G ; eLr'zfuel
ZZT,
EFBLe¢ | CO, emission factor of electricity generation for the factory (ton CO/MWh)
E G;eL,’lf uel | 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.
F C;;‘,‘lf el | Historical fuel consumption average of generators (m3/year). Data for the past three

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

NCV*e | Net caloric value of the fuel used for generators (TJ/Gg)

gen

De;:,f ! Density of the fuel for generators (kg/m3)

E FC);uzel’g €™ | CO, emission factor of the fuel for generators (kg-ton CO,/TJ)

BL,fuel fuel fuel fuel,boiler
EFBL,steam _ FCboiler >(DeboilerXNCVboiler ><EFCOZ (6)
c02 - SPBL,fuel
boiler
ZZT,
BL,steam el .
EF.5% CO; emission factor for the steam generation (ton CO,/ton steam)
SPSE;I;;ﬁel 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.
FC i’;‘({;el Historical fuel consumption of boilers (m3/year). Data for the past three years is
preferable; at least one-year vintage data is necessary.
NevJiet Net caloric value of the fuel used for boilers (TJ/Gg)
Deztlézlm Density of the fuel for boilers (kg/m3)
EFJliebboter | €O, emission factor of the fuel for boilers (kg-ton CO,/TJ)
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32 7avoJhEHE

321 Fuv=s Mk
T ave s NEB OB R, FROKCH LT,

PEy = (ECh) yingy + ECiucery)XEFLDy ¢ + SCyTx EEJZee™ (7)
PE, Project emission in a year y (CO, ton/year)
EC g Jj,eing , Project electricity consumption by dyeing machines to which water and energy
| saving technologies introduced by the CPA in year y (kWh/year)
EC ‘; ]a s Project electricity consumption by pumping of water that used in dyeing machines in
' the factory in year y (kWh/year)
scP Project steam consumption by dyeing machines to which water and energy saving
Y technologies introduced by the CPA in year y (ton-steam /year)
E Fcpojédec CO; emission factor of electricity generation for the factory (ton CO,/MWh)
EFghe™™ CO; emission factor for the steam generation for the factory (ton CO,/ton)
B ungy = 0,00, 0 FCL M Bl ®
i j k1
ZZT,
EC g ;| Project electricity consumption by dyeing processes in year y
yema.y (kWh/year)
P Batchayeing Electricity consumption of a machine i for a batch in the project dyeing process
Lkl for brightness of colour j material k at a load-type of / (kWh/batch)
NB L-P j]k y Number of batches on a machine 7 in the project dyeing for brightness of color j
e material k at a load-type of / in a year y
i Type of dyeing machines in the factory
i 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)
[ Type of load for dyeing machine in the factory
EFyter,y = X ECFSwator 9)

PJ],Batch Pj
222 2 WL N
i j k1
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EEP Project electricity consumption by pumping of water that used in dyeing
Watery machines in year y (kWh/year)
W CPlBateh Water consumption in machine 7 for a batch in the baseline dyeing process for
Lkl colour j material & at a load of / (Litre/batch)
P Number of batches on a machine i in the project dyeing for color j material k£ at a
NB;:
i,j,kLly .
load of / in a year y
£ CPIpumping Average electricity consumption for pumping underground water in the project in

fresh,water

year y (kWh/liter)

Type of dyeing machines in the factory

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

J
k Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)
[ Different load for dyeing a machine in the factory

scy) = Z Z Z Z SCILe " xNBT, (10)
i j k1
S CfL Project steam consumption by dyeing processes in year y (ton-steam /year)
sc 5L;(B lat cn | Steam consumption of a machine i for a batch in the baseline dyeing process for
o brightness of colour j, material k at a load-type of / (ton-steam /batch)
NB L-P j]kly Number of batches on a machine i in the project dyeing for brightness of color j
e material k at a load-type of / in a year y
i Type of dyeing machines in the factory
i 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)
[ Type of load for dyeing a machine in the factory
EGyen
E FCPOJ;IEC CO; emission factor of electricity generation for the factory (ton CO,/MWh)
E G;g;lf uel Amount of electricity generated from generators (kWh/year) in year y.
FC ;e],'lf uel Amount fuel consumption of generators (m3/year) inayeary.
NC I{q’;‘fl Net caloric value of the fuel used for generators (TJ/Gg)
De;:,f ! Density of the fuel for generators (kg/m3)
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E FC);uzel’g ™ | CO, emission factor of the fuel for generators (kg-ton CO,/TJ)
PJ,fuel fuel fuel fuel,boiler
PJ,steam __ FCboiler ><Debailer ><NCVboiler ><EFCOZ
EFgo; = ] fuel (12)
Sp.
boiler
ZZT,
E FCPOJ;team CO; emission factor for the steam generation for the factory (ton CO,/ton steam)
sphlruel Amount of steam produced from boilers (ton-steam/year) in a year y.
Fcrluet Amount of fuel consumption of boilers (m*/year) in a year y.
Ncy el Net caloric value of the fuel used for boilers (TJ/Gg)
De!tlézlm Density of the fuel for boilers (kg/m3)
EFJiebPoter | CO, emission factor of the fuel for boilers (kg-ton CO,/TJ)

322 V—4r—v
2% PoA TD CPA IZBIFA)—/r—i%, BullliE TEb.
L7=23o7T,

L=20 (13)

3.3 B=XUL U R

W% PoA OFFEEHMECTHD WS.T Z2H LIS, BIEDE=XV 7 INEfiS
5.

F=H) TR HE B DK B L E=2) T TH B IZLL TO@YTHD.
F=HVTHE (F=ZV T HEEE) |

TaY 2 I NMIBITHET LD F OF(H T EITHEE)

GLEafBic BTy FHIZVDKIHE & (N F L)

QeI B DB NHE R (N TFTE)
JeICB I O KIHE B (N TFTE)

THIARE T DR EATICBIT DE MR BRI UOWRENE 2 & (4 — )

ZZTIRyF L eV DlT, B0 X, Pt bz, 9 FBEORE BRI L
IZRTH ST, R—=2AT NI EFEELEL TR = EE T T AT 7 4 /L k
EEL), 7RV MNIERT DI ENITEE, Ny F LA THIZEEERL TV,
a7 OERNT, BRD XS W.S.T DALy 73TV 7L TRIET A%
T 5. BARAYIZ, Yeta I ey OMT T ORERH D WIS O a3 HEEEL T
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IR INTRWIGE, ek T LICHlERs ARk E L, ERATY. SMFIT ORESIT, B
J15E, AR L OKIREFHOZETHD. Yetfic T TICHERE=2V RN 5o
TONEFHITHEREL CW\BIGE, EORERT — X & V5.

F=HYT1E90/10 DIEFEEZRFET 5. T ~OE NI > TR AL (4
DIAEDHT EIZYEL VERHBEIND. ZOL T ED N\ F OHFHNG, o7 v
D3 F DHERNETH.

#-15 BT =HV T2 BT A% E

HH W.S.T(CME) SR e
PEAR 23 V7R —h92% (T EhE)

F=HYTER | B=FU 7 TFEO | BE=AV T B
A% o3
F=HV T DB

T — AN T—HWNE AT LD | T —XDIUE
56 T —H2EBOF 7
F—HDF

T ARG EE | T H R ADVERK BT —HX—ADIE

H F—HDF Ji%
PEHHIRE DA T —HDIRAE BB
T —HDIRAE BB

s F =B DF =7 55T CME ~D7 — Al
A i O OVERL

CDM e E | G/ B n T 0 3KE | THINERE M Lo
L DORER e

QA/QC QA/QC VAT LADHESE, | FRREIZIBWT CME %
NEFR 72 AR RIE 2 PR e XETD

R e OV 2 52t - 3 ORI 2 E A T, E=FU VRl E e~ =27 L
INEDHND.

3.4 IRERN R A E

A PoA DD CPA IZL-> THIK CEXHIRBRN R ADBED FRIHEER A T
FEORICELDD.

AR OFHHEXEHNT, TRROBED T, e EHREORFE LTS,
o IR TEIL, 4,000
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o EffayhlEE
o FYLEBEIT 95% O load capacity TS
o NuFDIL 80%DIEE, 10%DIT 4T La, 10%DIHE

N—2TA PR &
BEy = (Ecggl;eing,y + ECI?;Later,y)XEFgoLéeleC + SCJIELX EFgééSteam (1)

= (713,920+58,576)* 0.483/1000+ 19,374*0.139 = 3,066 ton CO,/year

BL _ BL,Batch,dyeing PJj
ECpyeingy = Z Z Z Z EC;jks XNB;; 1y (2)
i j k1

W.S.T OFAEIZLY, GK D 5 BDOYEHED T HI-VDEIIEEEIL, Tied
WY THD.

Machine: ATHENA (with 1000 kg capacity)
Unit: kWh/batch
Load capacity: 95%

cPLBatch.dyeing Light Medium Dark
ijkl

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%

ECBL,Batch,dyeing Light Medium Dark
ikl

Cellulose 182 186 195

CvC 248 258 269

Polyester 141 143 145

Machine: AT-4 (with 720 kg capacity)

43



Unit: kWh/batch
Load capacity: 95% (RYL iy, L=y hoZidoffibing)

BL,Batch,dyeing Light Medium Dark
EC )t
Cellulose 182 186 195
CvcC
Polyester
Machine: HT-3 (with 540 kg capacity)
Unit: kWh/batch
Load capacity: 95%
BL,Batch,dyeing Light Medium Dark
EC )t
Cellulose 143 146 154
CvcC 195 203 212
Polyester 111 113 114
Machine: HT-1 (with 180 kg capacity)
Unit: kWh/batch
Load capacity: 95%
cPLBatch.dyeing Light Medium Dark
i)kl
Cellulose 87 89 94
CvcC 119 124 129
Polyester 68 69 69
L7=H3o T,

ECgll;eing'y= [(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

BL — BL,Batch Pj BL,pumping
ECWater,y - Z Z Z Z WCi,j,k,l ><NBi,j,k,l,y X ECclean,water
i j k 1
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W.S.T OFfEIZLY, GK OBKYLtfED N\ FH-0OKEEEIL, TiLOEmYTH
%. ¥7-, DEPZ OKMEAEE TSIV TWARL T OME F- 1 F A X D7 —

BB T REGIE T 72 OB IWHEEIL, 0.2 kWh/m® LHRELT.

Machine: ATHENA (with 1000 kg capacity)

Unit: Liter/batch
Load capacity: 95%

W iﬁ %ﬁatch 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%
W iﬁ %{l’?latch 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%
W iﬁ %{l’?latch Light Medium Dark
Cellulose 73,972 79,972 88,792
CvC
Polyester

* DEPZ |2 AKBEAE S THWBILTWARL 1L, AIRRFERA 7 ¢, 1%, 90~180 m’/hr,

T—X—E#KIL, 8SHP TH5D. DEPZ TlX, /KEEHIZL, 80~100 m THD. R 7 DE

I, 63 kW T

HDHH, EFLOIRDLT, 100% DN (PRFHI72E 2) TN 2L L7eh, B ) =Tflow rate (m3/s)* %

£ (1000 kg/m3) * 5 S)4%%4 (9.81m/s2) *, /KHH (m) /AR 7 D%HEE (%) =39 kW.




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

W CBLBatch Light Medium Dark
ijkl

Cellulose 56,104 60,604 67,354

CVvC 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%

W CBLBatch Light Medium Dark
ijkl
Cellulose 20,368 21,868 24,118
CvC 24,118 24,868 27,118
Polyester 15,118 15,858 16,618
L=,

EFptery=[(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

SCEL = 3,3 5k i SCELBA M xNBY . w

W.S.T DFHEIZLY, GK DK YLD o F-H-0 DR ZIEE EIL, FitD#E) T
H5.

Machine: ATHENA (with 1000 kg capacity)
Unit: ton-steam/batch

Load capacity: 95%

spruet Light Medium Dark

Steam

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%
fuel . .
SP e Light Medium Dark
Cellulose 4,622 4,990 5,474
CvcC 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%
fuel . .
SP e 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%
fuel . .
SPe Light Medium Dark
Cellulose 3,414 3,689 4,049
CvcC 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%
fuel . .
SPe Light Medium Dark
Cellulose 1,167 1,259 1,382
CvcC 1,504 1,586 1,708
Polyester 1,057 1,103 1,149
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L723-> T,
SCF=1[(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

BL,fuel fuel fuel fuel,gen
EFBL,elec _ FCgen XDegen XNCVgen XEFCOZ
co2 -

EGBL,fuel (5)

gen

GK O THZE &AL TV % United Power generation and Distribution MD%8 &%)
X, 0.24 m/kWh THY, ZHa_X—RCRERERIT, Tookocks.

EFSLete°=0.448 ton CO,/MWh

BL,fuel fuel fuel fuel,boiler
EFBL,steam — FCboiler ><DeboilerXNCVIJOL'leTXEFCOZ (6)

c02 BL,fuel
SPboiler

THTHEKRMOTZDICHN LN TS ARA 7 —1E, 21 & b Cochran @ borderer
(10.34 Bar Q)T ARA T —Th V), A—H—nbDHFEa TP TOERDERND
COREERRET D Z LIRS H D, LIt T,

EFJ3Lt%m=0.139 ton COy/ton-steam

a2 MEHE:

W.ST OFHAEIZE D &, Yk PoA THASNDHANIZ L T, GK OTHIZE
WT, QetulfR HEHBEREE 75%, RRMEBAEZ S0%HIKTE 5L EbhT
W5, £IT, ZOREEZN—AHHEEORT 217 9.

PE, = (ECp/ + ECy,

P]J,elec PJ PJ,steam
Dyeing,y Water,y) ><EFCOZ + SCy X EFCOZ (7)

PE, =(713,920+58,576)* 0.483/1000*0.25+ 19,374*0.139*0.5 = 1,439 ton CO,/year

25
www.cochran.co.uk
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e IR

ER, = BE, — PE, — L, (8)

=30,66 — 1,439 — 0 = 1,627 ton CO,/year.

F2-16 1R =50 57 AW = piHE ol 5

s A= ETA NR—=RFA( V—rr—v Pk 1 o B
(RS ) PEH & PEH & (tonnes of | (tonnes of CO,
(tonnes of CO; €) | (tonnes of CO, ¢) CO; e) 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 rvo /N - L Uy MES R

£ CPA O uy=Z MAMIZL, 20 &3 5. ZHIEG O AFEEICH E SR
SFRZERELTZ. — 77, PoA D7V Uy ML 28 45T, & CPA DLy MYIEIL%
I 10 FELERRE T 5.

3.6 BRETRCES . DD e L

WRZPoAD FENIZ LY, BREE~DADEITRNEE DD, SHIZ, Hi%PoAT
HEE T DEIN IS, e FIEOEE KDL T, T TOREFOM - 372 D2
fbZ B LW, & THIL, 777 ¥ 2 BUN O BR 5k 4281 € (The Environment
Conservation Rules, 1997)IZL7=73>C, BREEAE (F7 1T L~ TOXPINERT) X
DERBEFR FIREFH(ECC)Z EBAFL TV, Hi%PoAD T IZBR 538 7l G 4 B S
ERAYZL: AEv/ AN

APOAFNiIZ L > TELLHHELIFIT T RO LBV TH L.

49



INTTT V2D KB EREICE RS 5!

INT T2, BRBAKDT=Z0Z, T KN EIEDLILTEY, T4, ffEin
TTHOEDOEIMIEH R T AKOKREOFHIZEY, X ED T, #FKNMNOEK
T ZP%LO@COT%% W22 PoA I3, ’é’ﬁm%‘iz&m@%L \ZEoC, keI T 1T

BIFAHKDOEE EZHITE, KZEREIIBWT, BREFFO.

N TT L 2 BT HHBRIE FOEMIZE® T 5

K J RIS BT, T KL OIS FIZ L THIEIE T3 AEL Tna. Kk
PoA 73, fRHEN T TIGIZBITHKOIEE & HIJl T, Mg T~ OFfICH#k T
ALz 5.

fEFE T O S
PoA (ZE-o TCEAZSNAHAIL, ez B s VAL (FER) Wil 2723 2L T,

i DIEBREEDUGENTED, TP A DB e, RIIRIC
FBE OB 2R SN EENELS.

3.7 FIERMRE DA

2012 4F 11 A 5 HIZ PoA L~V CORERBURE DAL "D P LT — a3,
K INZBWNT T, FIERREICHLT, BR/AANOIEEIT-T-.

ZINEE, & T8, 8%, NGO K BN BIfRE % & ie 50 4 Tholz.

L72h35 7T, RPoA IZX LT, {EMRE RLETA ML, FHEITHL TOHIFFEN
KT, ZINEPOOER/AZANE, Tiiklrol:

#-17 FIFRREOF R -2 AN

Stakeholder comment Was comment taken into Explanation (Why? How?)

account (Yes/ No)?

Is this project can reduce the Clarification was given This project can reduce the use
use of chemical & if yes how? of chemical for textile wet
(Mr. Mohammad Rogqibul Islam processing. Because in textile
from Deutsche Gesellschaft fiir wet processing the chemicals
Internationale Zusammenarbeit are dozing in g/liter, so

(GIZ) GmbH) according to our proposed

technology (in which 30-40
liters of water are used for

each kg cotton fabric

processing) we are using less
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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 Rogqibul Islam
from Deutsche Gesellschaft fiir
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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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 Yes We are interested to work with
interested to come to our factories who are believing and
factory? willing to apply our idea

(Mr. Zaman from Jamuna

Group)

May we take back the Yes You can complete the table

sustainable development matrix
and return it by e-mail with full
completion?

(Mr. Sohag Miah from
NIAGARA TEXTILES LTD)

after the meeting and send it
back us with e-mail. And
kind of continues inputs are
welcome by e-mail and

telephone.

X-14 FIEBEGRESFEDOLHT
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3.8 77O EHi A
K PoA OSSRz FreDXIlEzEDH:

Technology provider
and CME

s Z CER B
uyer and CDM

£ 5 = Y
RS k) developer
(3 3
QO =.
g 2. =
o B
5 @ &

o

=

a v

| |
R A Landmark Factory
ther implementers CPA1 implementer CPA2 implementer

[X]-15 PoA D FEJ A

W.S.T I, 45% PoA OFHEE ML L C, £2E O CTHEEITV, %4 CPA
BE DT — & LI MOINE L E A Y 75, £72, DOE X 1O'CDM B FEL DAz
=—var%179. PEAR (4, PoA OZNE LT, W.S.T DftFHE VR —r5.

4% CPA OHEFEFEN i #EE L, £ LIENRH15.

BFHEFIEE L, WS.T IZHL T, HEBIOE=2) IR ET RGN
HY, WS.T 1%, KFEME OIS TEIT —F K OERICK LT, Fov %17
W, FERRIE A DT — 2 R OMEHRIZIE ST, JEHENREIZFHE AT, T —2D
TrAV T EE BT ST T 5.

KBTI E EMCEFEIISINTDHI LD, 2, T2 BIOEHROINEDT-
DIATONARELE T HEICFE T 5.

3.9 ‘E4&5TH

W% PoA ([ZBITFHEANE, Yetofl TOYAERFIEO L THY, BEFili %
FOFEEFEHIZENTED. Tur=I E T, PIHEREIRIFEAERETHY, &
ZHiX, CDM LD D DEE D TH 5.
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3.10 REFMEAT

3.10.1 ST OmIHES:

B AT DT80, Gt ZB W Tieb Yo tapf L YL F R S L B L D B D=y
rr D 1 23y F %R GK O LGB AR EM T2 w7

THITEST, HIRIE, Ny TFREREMICED =X —, K, EHREOHIK, =
ANZ, EAHMN L EEL 72D A L4 EE (low twist cotton yarn) (Z351T DB Y72 &
4 CDM DA (=27 D= ORI E sz & Te) .

BF SIS EBE H A TR TR, 22T, RSB,
GK O TIFIZBII Dy b 40kg 2 BAOIZYD 7256, BEFOMIGROLRETHE
YA DT DB 72 DB 3R (Yeta i, A, 7K, =31 — K O 7)) D% &
EARNDHIETh D, SHIZ, v AT AOHENX, IBINEZRa AN, T AOEMEIE,
KIDOAANE R, F-19 TRUIZIDCYta k%, BOGY NGB b A i
5HZ LT, 10. 34 USS$/40kg D= ARNEIK (H26) 127257,

3.10.2 ZyHTis 5

ZIT, FRROIHRMEED T T, CDM D= DaAARNEGE BRI NHRE ST %
179. F2, U7 oo =7 M2, I ARD, BTV =, RIFHEEELT,
IRR TlI7e<, fifHE TR TAHILIZTAH. CER Dfif&1E, 9 EUR/t CO,e SHEE.

o YT HIT, 4,000

o ffmyhlEE

o HKYLpklT 95% O load capacity T

o NuF DL 80%D black color, 10%7 medium color, 10%® light color

Flo, TE=HN T DD, EITRIER (B —o7 ), KK ENE (—D)
K OKERIEZR (—) AT A, Z0BEE, L TOISN EIE TG TXA:

F—18 PV NO(EIEEE

A #if# 28 (Thousand USS)
CER 45721 7,450
CER i &Y 7,477

1 EUR =1.31868 USD

% WS ToOHAELY
T ORAIIE, Yk, MOBFET- R (Ye ], KA, MOEHRE O TS Ic ko TR S,
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$%-19 AR

g5 - #BhA RitgE EERE JRRELE
26 -BEAOERE 40k | (B it RE-MYAOHAE | fEER #& | (usp/40 ke)
avb>) (USD/Ke) | (USD/40 ke) /40kg (Tvh) (USD/Kg) | (USD/40ke)
Detergent 0.16 2.1 0.34 0.32 2.1 0.67 -0.34
Anticrease 0.48 1.05 0.50 0.32 1.05 0.34 0.17
Soda Ash 6.4 0.27 1.73 0.64 0.22 0.14 1.59
AntiFoaming Agent 0.02 49 0.10 0.05 5 2.5 -2.40
Acid 0.76 1.1 0.84 0.38 1.1 0.25 0.59
Peroxide Stabilizer 0.13 1.1 0.14 0.06 1.1 0.07 0.08
Cibacron Supra Black G| 1.44 6 8.64 [Solophenyl Black FR | 1.6 7.75 12.4 -3.76
Dyes Cibacron Red S-2B 0.76 8 6.08 0 1 0 6.08
Cibacron Yellow S3R 0.48 6.7 3.22 0 1 0 3.22
G.Salt 32 0.14 448 8 0.14 1.12 3.36
Peroxide 0.96 0.5 0.48 0.5 0.5 0.25 0.23
Caustic Soda 0.8 0.81 0.65 0.16 0.41 0.07 0.58
Fixing 0.32 4 1.28 0.96 4 3.84 -2.56
Softener 0.1 2 0.2 0.1 2 0.2 0.00
Sequestering Agent 0.13 12 0.156 0 0 0 0.16
PeroxideKiller 0.1 2.3 0.23 0 0 0 0.23
Levelling 0.32 2.1 0.67 0 0 0 0.67
Wash Off 0.32 1.25 0.4 0 0 0 0.40
Enzyme 0.4 48 1.92 0 0 0 1.92
i 10.21
ZTOMOIFERIZH 1T HIAR IR EEM
Water consuption in liter 4,320 0.00035 1.51 2,400 0.00035 0.84 0.67
Power consuption in kWh 25.6 0.08 1.92 12.8 0.08 0.96 0.96
Steam consumption 3.50
Yarn cost -17.00|
Labor cost 12.00
it 0.13
ReEt 10.34
#-20 ¥¥ v 271 —(CERARL)
Unit: Thousand USD
Ttems 0 1 2 3 4 5 6 7 B 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] 2520 | 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
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#21 ¥v¥ v 270 —CER HY)

Unit: Thousand USD

Items

2645.0 | 2645.0 | 2645.0 | 2645.0 | 2645.0 | 2645.0 | 2645.0 | 2645.0 | 2645.0 | 2645.0
1391.0 |1391.0 [1391.0 |1391.0 [1391.0 |1391.0 [1391.0 |1391.0 [1391.0 |1391.0
Water saving 48.0 48.0 48.0 48.0 48.0 48.0 48.0 48.0 48.0 48.0

0
Cash inflow 0
0
0
Steam saving 0 252.0 | 252.0 | 252.0 | 252.0 | 252.0 |252.0 |252.0 |252.0 | 252.0 | 252.0
0
0
0
2

Reduction cost from dyestuff and other chemicals

69.0 69.0 69.0 69.0 69.0 69.0 69.0 69.0 69.0 69.0
866.0 866.0 | 866.0 | 866.0 | 866.0 | 866.0 | 866.0 | 866.0 | 866.0 | 866.0

Power saving

Labor cost saving

CER income 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 74717.70

3.10.3 JEEHT

W BT 2V NIBWT, FRTRFIZRUAZIL, FFAELRWDS, CER OZAKIT
Tay e MEIEDEALE R CHDLIDIEE T a2 T2, 20 W?UT@%
L7z, 728, CER k&1L ZEERIE W.S.T @ CDM HEME B[R IZIE 72 > TV VR (muu,\
DEREEIREE L COMMEZ EAL) . 72, BURD ton H720 1 22—z L5 f0A% THEAMR
LTHIEEAL ZRITRW (ZOFM OB 72, fF AN DS EF-THEEE
LCWD (B L TIEE D ATREMEL D320 Y |

222 BT
CER O B 5E{fi#& (EUR/t CO, €)

5 7 9
& 4% (USD) 7,397 7,437 7,793

3.11 BInMEOFERA

IPEIZEAL T, 45 CPA OBNIMEZ B EA VDI T PoA-DD (ZREIR ¥ 5
Z&E72%. PoA OIBNIMEIZEREIL TIX, % D CPA 2MENEY THAUIX PoA HIENHYT
HDHEVE S CDM BRI 2> TRENTHADO TRIZEIT V.

CPA DiEINMEIZDOWT, MR L CHEARMICLL T O FIETREN T 5.

(1) CPA 73 micro scale DA :

“GUIDELINES FOR DEMONSTRATING ADDITIONALITY OF MICROSCALE PROJECT
ACTIVITIES, version 04”0 /37757 3 (2L T, fwika11.
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3. Energy efficiency project activities™ 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.

N7 TF v alk, LDC THY, CPA IZEVAEMIE = 3r L X —D#REHE, 20 GWh &
HUNE 60 GWhy, ZH 2 7221F 40X, £ CPA OBINMEIZSHHZEIZ/25.

Bl z1X, CPAl DA, EIIOHNENLOERE =&, 0.58 GWh/year, —
)5, BEHENESDE =&, 9,687 ton steam/year ThDH. KK DT HLE —(F,
659.59 Kcal/kg F£7= 1 Kcal = 0.001163 kWh THDHZED 5, CPA1 OE[KREHE =%
B3, 0.58*3+ 9687000%659.59*%0.001163 = 7.4 GWhy, £725.

L7272357C, CPA1 OiBINIMEIZRTEZ .

(2) CPA 23, EFL® micro scale DG A TS0 > 72546
“Guidelines on the demonstration of additionality of small-scale project activities,
version 097|285 C, Barrier due to prevailing practice: prevailing practice or existing
regulatory or policy requirements would have led to implementation of a technology
with higher emissions DR AEZ#E T, IBMPEDFEAEZ T HZEL AIRETH .
FREDITEE LTI, BEIZm & B LIS (B &b Tndb o), B
ZHT, TR R T2 BIEDTEL 7505 4 AT DR RS L
SNDINTIR ST EPBER 2 L) R LT DT ETHD (ENHDIV I A) . i
FHERHIBLRF R TIIME—E 2 TELH DTN, HE L TUFEMZERK
DY —_AZATo7C.
Department of Environment O FHENZLDHE/N T T T 3 2 TORHENMN T3 8T 95%
DYDY, OSREATBE TITOIL T\ %29, £, BRPREA Y —~1 (8

® Al 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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AL ET) ICLDE, B RO RELDE40 D THDOG, 38 TG Y:
AT TNDEVIRE R 572, LA T, Y% PoA TR T HHANIL, HEHY
LRV DI ZRNHIC D22 350 DIZH 2006, fkHEN L LHIZH8 W T, B
FLL DTV, FEHHBEDOZ WIS YL TFEDS, prevailing practice ThH&
SR5.

L2L, CPAL @ GK O L%, BUEEL T, N7 T7 v aTiE, HL~LDTHT,
RKIGEMPOEDE T IXORENS, N7 T7FT 2 aTOIRED THIZXL T, micro
scale D HIETIBMNMEDOFEHA D AIREME DS mWEEDILD23, L, CPA 7%, micro scale
DE 2w 7L TR T2 B IZEAL TE, TREOHEEZ WD :

Guidelines for demonstrating additionality of micro scale project activities (Version
04.0), Para 8 (a):*°
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;

e MWT, ~A7aAr—LOBMEETLYY CER 271 —AL7RWEL T, 1B
(6 iRz <) 3 RNt N

3.12 FENMD RiA A

ANR DI M3% PoA ZFEMIZHIZ->T, FIHEREIL, 1ZEAELEELLZ2V. CDM
LI BEL 72 BB 41, AR, 4 CPA O E i T2 34 ThHY, CDM |
FEMAZRZ LD, BEMERNFHEDREEIT/RDIETE 2. F2, K7 m
TN CHEA T EOHAMY, N7 TT UV a BN THEDILTWRNA, Yetan sy B
TIE, HLWHO T e (e LARMITE S LT HIN Th o (a2 B
D=—RZHHUZT LoV LTEb DN 2 D). W.S.T OFFE - HEE T, CPA1 O FEii |2
£oC, BRI W T, Hffrr 2R 239536 R B D) 2 CREE /25 Al REME I LR
LiEbns.

BEMINTEZDE, KBRS B2 70 K AIZFEE M2 5800, B A
TIEHEEO AR TR RN EEZHND.

% http://cdm.unfccc.int/Reference/Guidclarif/ssc/methSSC_guid22.pdf
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4 BIMLEE

4.1 BIMFA O

2012 4F 12 A 1 ADBARZEMED CDM LIZBWTOHENEEN M E-TEY,
PoA-DD, CPA-DD(specific)¥ UNFCCC @ Web (2 T/NT VI a A NIARS
NTW5D:
http://cdm.unfcce.int/ProgrammeOfActivities/Validation/DB/05SBQ1QTQAWFAXGBO0
47CE9TIQVA3707/view.html
ARNFEADOBLIHFA (side visit) 1E, 201345 A 5 HAn 1 H 10 HETIAThE.

4.2 DOE D=0 L0 Dk

2012 4 12 A #4712, DOE |Z PoA-DD, CPA-DD(specific)z#&H L, DOE D<)

EVERET, 20124E 12 H 1 HIZUNFCCC DR — L/ R —U TARSITZ (ELIZa AR
X720 77) .
B A O in L s Ra kA & PoA-DD (T M2 (ZOWMAEEGRI D PoA
DD %, 703 W.S.T OENFHENZEZE TE TN, Eil/a—/ VAT —7
RN —ar P T —a TRRSNTAA—=ar ThD) . 5%, sEllEA2s5ED 5
VERDHD.

5. ARFKZTq v MMCET DRAEZR

5.1 5

BRBETEYL L) I TIE, BEFEORGERIC B W TP A DAL S SR HEN R A
4, M EE (fiber dust) FEAL, BNICEFHEST A2 825, ZO IO
&, BEWICHEBE OMR R E 72 SRR A TS,

DML =P b () 272 28T, F B 0S5 Br 5T otk
NTED.

52 BEEE O~=a 7 TS E LR

BREEA Do X327 oy MERIT~==2 7 VE 1O IE, BREES ORI THELIZ
KE, KKE, BEEMDI DD B ERRELTWT, ZOMIZAZOREEL TIN5,
T, 207 RV N CHENR D LA ENS T REKE (EIZERN) LT,
BT,
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IRRGHEMBEOUE X, M%7 my =M, N—=AT7( ThhHT A L
(&L THWNRKRIGROMBEOBERETOND. 7uy /N, oA L0 %
o970, BNRKIGRORMBEZfHE TE5.

708, GHGHIEZ 1%, 22 TIIaxXzx7 0oV LTI 720 (CDMODO = 7 545
TMRViHli§57-9) .

<=2 7 VDTierD 3T, EEOHIZITHOTIC AT L X—RET 5720,
Tier WZEAFIEFEIRT D, ~=oT7 /LD FEECTORMN EE I e 21 HEH Ih
BNRIAEND )T, HIBOWEFEM 229 5SS TH L ESND.

— 5T, THEH AR oA 2 )1 TRl (FRAE) SRFAl AL vE ) I2BIL C, TRAUG 4,
B OHEH BN R DI FIAD D | LD ET, PEHEIRE RIA AL, REX
WZ 5. L, FHMlFEREICBWT, ~=a 7L TlE, [ LHARE D7 MnbHEHE
NDHER T A |0 BB HENLOPER T A BARESILTNDTD, FHlEEEL T,
SOx, NOx, MEEED TPEH & | OFIREN KA T T 22 L2 EL TWDD, M%7 'm
TV hDGE, THNOKKIBERNBHBETHY, FEAXT —IZBWTH, HEHE
EMOANTITHEL, S0 = VRO —2T A F VA TI AT Dfiber dustld,
bio-polish® JFU K725 T YA LHLEE (wash) 2 FH L7282 & T, ZDOIEEI 30558
BNIRAELRL, mUWALELEE 32Ny T OB 23 (F15) Z 81 L L CGE
icEs.

728, ERRIIE 2 O TIHIZBITHEBLETHDLN, MK, 7'v/ 7 ACDM TILE AT
DR LBIL T2 20 F (T OIER) BRIAEND. ZOEDOE=XV 71X, CDM
DE=ZVT DR TWHIZENTES.

o, YT e = hOEKERIT, BEIKB RV T T T 2lTBNT,
REBHRZFFODRTHLN, A~=aT7 2%, KEETZERY LT, KEICBEL
T, IN—=LTRWED, FE2ns, FiARIRIZEBWT, FHIiEITH7e0.

53R D~=a T LD

FREDINNZ, 20T 0T = DARRT 4V %, BREEE DITART AL, IS
FKHLTODHEEE 220 (BLUZHEH BEL ~VOFHBIZE E 720 . HEH &0 D A
AT TR FEOA T2 ar 2L TV RETHAD.

F7z, FHERI RPN END H T CHEREN R D, BRI Na_R 7 oV 80D
R G- 2 3R, JTOREYET 57y, TEREEH CTO | EWHBL EX AT
NEELW (FEED Gold Standard DFEREL B ET2D).
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6 FelBE/RHEIFENDEBCE I DRAERER

6.1 A4 —/"—t 22—

W SEPoA LT, [FIRFIZ Gold Standard CDM a2y = 7L CTHLHEITH Th 5. Hifia]
HEZR R B ~DOE RO MEIZ, Gold Standard D LA THY, 4:3% PoA 1BV T,
FERREOa Y LT —arbaeififia @ L TERI L7z Sustainable

Development Matrix [, FRR&725.

*-23 Fifoe rlRE/R FE AT 2R

Mitigation Relevance to Chosen parameter | Preliminary
Indicator
measure achieving MDG and explanation score
Negative
impact:
score ‘-’ in case
negative impact
If relevant,
is not fully
copy mitigation | Check
mitigated, score
measure from www.undp.org/mdg
Gold ‘0’ in case
‘Do No Harm’ | and
Standard Defined by impact is
assessment, and | www.mdgmonitor.org
indicators of Coordinating and planned to be
include
sustainable Managing Entity fully mitigated
mitigation Describe how your
development
measure used indicator is related to
No change in.
to neutralise a local MDG goals
impact: score
score of ‘-’
‘O?
Positive impact:
score ‘+’
Air quality Parameter: Amount | +
of enzyme reduced
in dyes.
In textile and

61




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

Other

pollutants

No significant
change due to the

programme

Biodiversity

No significant
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change due to the

programme

Quality of Parameter: Amount

employment 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 No significant

of the poor change due to the
programme

Access to No significant

affordable change due to the

and clean programme

energy

services

Human and No significant

institutional change due to the

capacity programme

Quantitative No significant

employment change due to the

and income programme
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generation

Balance of CER revenue from
payments the program +
and

investment

Technology Parameter: Number

transfer and
technologica
|

self-reliance

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 N/A
and clean energy

services

Human and N/A

institutional capacity

Quantitative N/A
employment and

income generation

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

and investment implementation of the program.

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

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

self-reliance and finish to the garments. “Water saving technology”, Dr. Wolfram
Engel.

TNEDD, Y% PoA 13T T T L DG ATRER R IBICHBATEHEE 256N
2.

6.2 5 B DIEWVER TOIRRKT 0oV 3 Mo J7 P IC BIL T

k52 Gold Standard OFHEOM, SEXE/R SD §HN FIERHD. DK ELTFED
i CIE AR T NI NSO Z TG LI20 DL SD SIRIERIZE OB & L7225,

INBEXFITHIEICREREBERITAND, B HEH—LT, DR Tk
WETFVERSE BEFOMEED FIEOWR) HNEEND.
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F7o, ZOREROF A IED Y TRV, TRIAITE I BIROBFHREFHITI N
ENHLHTHS.
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III. Ehlim

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

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 CO, emission reductions.

CM — 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.
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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 (&g‘}
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BANGLADESH

©  National capial
®  Provincial capital
o Town, vilage

4+ Major airport

International boamdary
=== Provincial boundary
Main road

= - Rnitroad

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-IL.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.

Dyeing Curve for 100 % Cotton by Classic Reactive Dyes (Currently Practice)
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Figure 3. Dyeing Chart for 100% Cotton Classic Reactive Dyes
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Figure 4. Dyeing Chart for 100% Cotton Direct Dyes

Dyeing Curve For 100% Cotton by New Generation Reactive Dyes
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Figure 5. Dyeing Chart for 100% Cotton New Generation Reactive Dyes
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Dyeing Curve for 100% Cotton by Vat 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.

Dyeing Curve for 100% Cotton (Extrime Black)by Sulphur Dyes + Reactive Dyes
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Figure 7. Dyeing Chart for 100% Cotton Sulphur + Reactive Dyes
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Table 1 Comparison of Proposed Technologies with Current Technology'

Exnstmﬁ}i:zctwe Direct Dyes z:::g::;r;:;on 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 48

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.

" 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.




UNFCCC/CCNUCC UNFCCC/CCNUCC \f ‘%
\ Y
CDM - Executive Board Page 9 CDM - Executive Board Page 10
140 -
Dyeing Curve of CVC 140 4 Scour Dyeing Curve for CVC
120 4 2 -
g > g % > =
& 2 LR 120 4 £ 2 %
100 H B H F:¢2 8 T, z
5 £ £ : g ¢ 5 £ g
G £ £ HINE 100 : 23
< @ & = 8 z. P £ s
P 80 o & o OoF o E 9 2 %
] 212 Reactive Dyeing & 3 3 ] S sod 5 2
o 3 |z ==z 2 23 o g A
5 60 $ |E 53 2 g 2
15 |2 [ = © o £ Cotton Part Dyeing
] g o & g 60 =
? i [ : s
40 o K & - <} T
B % = 40 r rerl [
= H $58 2
"] 8 £5f
s 20+ Do 3T
£ 23 %
8 88 <
0 T T T T T T T T
0 100 200 300 400 500 600 700 800 0 , , , , ,
Time (Minutes) 0 100 200 300 400 500

Time (Minutes)
Figure 8. Dyeing Chart for Current CVC Dyes
Figure 10. Dyeing Chart for Scour Dyes

CVC One Bath Dyeing
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§ ;a g Table 2 Comparisons of Proposed Technologies with Current Technology”
“ § Current
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Dyes
15~18 3~5 10~12
Figure 9. Dyeing Chart for One-Bath Dyes Number of Bathes
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) 112 3.7 8.9

? 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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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

Requirements for Eligibility Eligibility Criteria Conformity
Criteria Yes or No

‘No
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A The geographical boundary of | A.1 A CPA targets a textile and garment Each CPA will
the CPA including any time- factory in Bangladesh demonstrate
induced boundary consistent the conformity
with the geographical boundary of the
set in the PoA. eligibility
criteria
A.2 The name and the address of the Each CPA will
factory are defined demonstrate
the conformity
of the
eligibility
criteria
B Conditions that avoid double B.1 A CPA is a new project which is not Each CPA will
counting of emission reductions | registered large scale CDM or SSC-CPA in demonstrate
like unique identifications of the other PoA the conformity
product and end-user locations of the
(e.g. programme logo) eligibility
criteria
B.2 There is unique identification of the target | Each CPA will
factory demonstrate
the conformity
of the
eligibility
criteria
C The specifications of C.1 Is it possible to submit specification of Each CPA will
technology/measure including | technology/measure when the DOE validates | demonstrate
the level and type of service, or verify? the conformity
performance specifications of the
including compliance with eligibility
testing/certifications; criteria
D Conditions to check the start D.1 The start date of a CPA is not, or will not | Each CPA will
date of the CPA through be, prior to the commencement of validation demonstrate
documentary evidence; of the PoA. the conformity
of the
eligibility
criteria
E Conditions that ensure E.1 Does a CPA meet the applicability and Each CPA will
compliance with applicability other requirements of AMS- IL.D as demonstrate
and other requirements of described in PoA-DD section B.3. the conformity
single or multiple of the
methodologies applied by eligibility
CPAs; criteria
F The conditions that ensure that | F.1 The achieved energy saving of a CPA ata | Each CPA will
CPAs meet the requirements scale of no more than 60 GWhy, per year demonstrate

pertaining to the demonstration
of additionality

the conformity
of the

eligibility
criteria
F.2 If the achieved energy saving of a CPAis | Each CPA will
more than 60 GWhy, per year, a barrier due to | demonstrate

prevailing practice is applied. The
prevailing dyeing practice in Bangladesh
Textile and Garment industry is reactive

the conformity
of the
eligibility
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dyes for cellulose; disperse dyes for CVC criteria
and polyester.
G The PoA-specific requirements | G.1 A CPA performs local stakeholder Each CPA will
stipulated by the CME consultation before the inclusion of SSC- demonstrate

including any conditions related
to undertaking local stakeholder
consultations and
environmental impact analysis

CPA.

the conformity
of the

eligibility
criteria
G.2 A CPA does not need to performs the Each CPA will
environmental impacts analysis accordingto | demonstrate

the regulation of Bangladesh

the conformity
of the

eligibility
criteria
H Conditions to provide an H.1 A CPA does not use any fund from Each CPA will
affirmation that funding from Annex [ parties demonstrate

Annex [ parties, if any, does not
result in a diversion of official
development assistance;

the conformity
of the

eligibility
criteria
H.2 If a CPA uses a fund from Annex I Each CPA will
parties then it does not result in a diversion | demonstrate

of official development assistance

the conformity
of the

eligibility
criteria
I Where applicable, target group | 1.1 Not applicable Not applicable
(e.g.
domestic/commercial/industrial,
rural/urban, grid-connected/off-
grid) and distribution
mechanisms (e.g. direct
installation)
J Where applicable, the J.1 A CPA-DD applies 95/10 (confidence Each CPA will
conditions related to sampling /precision) for any necessary survey demonstrate

requirements for a PoA in
accordance with the approved

according

the conformity
of the

guidelines/standard from the eligibility
Board pertaining to sampling criteria
and surveys;

K Where applicable, the The aggregate energy savings by a CPA Each CPA will
conditions that ensure that CPA | does not exceed the equivalent of 180 demonstrate

in aggregate meets the small-
scale or micro-scale threshold

GWhy, per year

the conformity
of the

criteria and remains within eligibility
those thresholds throughout the criteria
crediting period of the CPA

L Any SSC-CPA included in the | L.1Is a CPA confirmed to a single project, Each CPA will
PoA is not a de- bundled which is not a de-bundled component of demonstrate

component of another CDM
programme activity (CPA) or
CDM project activity

another large-scale CPA or CDM project
activity as per the latest guidance given in
CDM EB?

the conformity
of the
eligibility
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criteria
M Crediting period of any CPA M.1 Is the crediting period of a CPA is Each CPA will
does not exceed the end date of | within the crediting period of the PoA? demonstrate
the PoA. 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-ILD. (Energy efficiency and fuel switching measures for industrial facilities)
Version: 12

The conformity of PoA in line with applicability conditions in the AMS-IL.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 | Each CPA will target dyeing process of a
and fuel switching measures implemented at a garment factory to reduce energy and water
single or several industrial or mining and consumption in the dyeing process through
mineral production facility/ies. This category introducing energy and water saving
covers project activities aimed primarily at technologies.
energy efficiency;

2 This category is applicable to project activities | The electricity and fossil fuel consumption for
where it is possible to directly measure and textile dyeing process can be measured
record the energy use within the project directly through meters installed at
boundary (e.g., electricity and/or fossil fuel corresponding points of energy an water
consumption). supply lines.

3 This category is applicable to project activities | Each CPA under the PoA focuses on
where the impact of the measures implemented | optimizing or changing textile dyeing process
(improvements in energy efficiency) by the on dyeing machines and other machines. Then
project activity can be clearly distinguished the target of the measures is clear; the impacts
from changes in energy use due to other of the measures are controllable,
variables not influenced by the project activity | distinguishable and visible from the dyeing
(signal to noise ratio). machines performance charts and/or other

meters.
4 The aggregate energy savings of a single The aggregate energy savings of each CPA

project (inclusive of a single facility or several
facilities) may not exceed the equivalent of 60
GWh, per year. A total saving of 60 GWh, per
year is equivalent to a maximal saving of 180
GWhy, per year in fuel input.

under the PoA is up to 60 GWh, 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.

Technology provider
and CME
P AR
g2 CER B d CDM
g g = uyer an
= o) developer
® 2 s
2 Z 2.
g2 &
S
a
\
Landmark Factory
Other implementers CPA1 implementer CPA2 implementer

Figure 11. Managing and Reporting Structure of the PoA
(2) A record keeping system for each CPA under the PoA:

The record keeping system includes the method of data collection, the duty and roles of each player and
the database including but not limited to schedule and ID number for each CPA, all necessary
information/data of each factory in each CPA including but not limited to:

-- Names of factories and their addresses

-- ID numbers of the CPAs

-- Starting dates of projects operation

-- Number of dyeing machines and their capacity in each factory
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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

CDM
managing
team
supported
by PEAR

Supervise implementers and
receives the relevant information
provided by implementers.
Apply the registration of the PoA
with UNFCCC CDM Executive
Board as a focal point.

Develop a PoA management
system and making continuous
improvements of the system.
Carry out the management and
coordination of PoA in accordance
with the management system.
Select and contract CPA
implementers; Make decision on
whether to implement a specific
CPA based on the proposal
submitted by the CPA
implementer.

Develop and update eligibility
criteria for inclusion of CPAs.
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

Provide training and capacity
development for personnel in the
whole process of CPA
implementers.

Carry out the technical review and
control of inclusion of CPAs.
Review of the competencies of
personnel involved in the process
of inclusion of CPAs.

Each CPA implementer

CDM
managing
team

Submit a proposal about CPA
implementation to CME for
making decision.

Collect the initial information
using standardized formats and
transfer them into an electronic
database.

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.
Carry out monitoring action in
accordance with monitoring plan.
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Ex ante and ex CDM Specify the required data/
post data W.S.T technical information to be collected before
collection advisory start and/or during implementation
team of each CPA.
Each CPA implementer Conduct data collection from its
own factory.
Data storage Develop database format for
and CPAs.
management Check the reported data from CPA
CDM each implementer.
technical Calculate emission reductions
W.S.T advisory based on the data reported by
team implementers.
Implement data management of
covered CPAs.
Compile and store data as a
database.
Collect and compile
data/information as electronic file.
CDM Store the electronic and hard copy
Each CPA implementer managing of the data and information.
team Provide the electronic file to
CME.
Communication W.S.T CDM Coordinate between implementers
and reporting managing and communicating with DOE and
team CDM EB
Each CPA implementer CDM Report collected information to
managing the W.S.T.
team
Training and W.S.T CDM Develop and establish training
capacity technical program for the implementers.
building advisory Implement seminars for
team implementers to meet the needs of
the monitoring plan.
Quality W.S.T Establish and maintain quality
assurance and CDM assurance system with a view to
verification technical ensuring transparency and
advisory allowing for verification.
team Prepare for, facilitate and co-
ordinate verification process.
Each CPA implementer Implementers undertake regular
check of meters and conduct
CDM calibration in accordance with the
managing specifications and requirements.
team 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.

v]

-

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
Sth 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 from Machinery 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 Rogqibul Islam
from Deutsche Gesellschaft fiir
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 Rogqibul Islam
from Deutsche Gesellschaft fiir
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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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.

sustainable development matrix
and return it by e-mail with full
completion?

(Mr. Sohag Miah from
NIAGARA TEXTILES LTD)

If we invite you, are you Yes We are interested to work with
interested to come to our factories who are believing and
factory? willing to apply our idea

(Mr. Zaman from Jamuna

Group)

May we take back the 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.

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.
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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 Version 12 AMS-IL.D;
Methodology Sectoral Scope: 04 Energy efficiency and fuel
EB 51 switching measures for industrial
facilities
EB 65 Report, Annex 3, Version | Standard for demonstration of
01.0 additionality, development of

eligibility criteria and application
of multiple methodologies for
programme of activities

EB 65 Report, Annex 2, Version | Standard for sampling and

2.0 surveys for CDM project
activities and Programme of
Activities

EB 63 Report, Annex 24, Attachment A to Appendix B of

Version 8 the simplified modalities and

procedures for CDM small-scale
project activities.

EB 54 Report, Annex 13, Guidelines on assessment of de-
Version 3 bundling for SSC project
activities

GUIDELINES FOR
COMPLETING THE
PROGRAMME DESIGN
DOCUMENT FORM FOR
SMALL-SCALE CDM
PROGRAMMES OF
ACTIVITIES

GUIDELINES FOR
COMPLETING THE
COMPONENT PROJECT
DESIGN DOCUMENT FORM
FOR SMALL-SCALE
COMPONENT PROJECT
ACTIVITIES

Tools and Guidelines

EB 67 Report, Annex 30,
Version 02.0

EB 66 Report, Annex 17,
Version 01.0
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09.0

04.0

EB 68 Report, Annex 27,Version | GUIDELINES ON THE

DEMONSTRATION OF
ADDITIONALITY OF SMALL-
SCALE PROJECT ACTIVITIES

EB 68 Report, Annex 26,Version | GUIDELINES FOR

DEMONSTRATING
ADDITIONALITY OF
MICROSCALE PROJECT
ACTIVITIES

B.2. Application of methodology (ies)

The methodology of AMS-IL.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

Applicable conditions of the Methodology

Conformity of CPAs

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 The electricity and fossil fuel consumption for
activities where it is possible to directly textile dyeing process can be measured or
measure and record the energy use within calculated through directly measured value by
the project boundary (e.g., electricity and/or | meters installed at corresponding points of
fossil fuel consumption). energy an water supply lines.

3 This category is applicable to project Each CPA under the PoA focuses on

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).

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 GWhu 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 GWhy, per year.
If during implementation and monitoring of
each CPA goes beyond 180 GWhy, 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 GWhy, 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:

The dyeing machines (pretreatment and dyeing)

The other machines for finishing (Stenters, dryers)

The water supply system
The effluent treatment plant

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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Source GHGs | Included? | Justification/Explanation
Electricity consumption of | CO, Yes Major Source of emissions
dyeing machines and -
other targeted machines in | CHy No Mmlor Sgurce and thereby
the dyeing processes (if neglecte
any) for textile dyein, N, O No Minor Source and thereby
Y yemg 2 neglected
Steam consumption of CO, Yes Major Source of emissions
dyeing machines and Minor Source and thereby
. . CH, No
. other targeted machines in neglected
Baseline . . .
the dyeing processes (if Minor Source and thereby
. . N,O No
any) for textile dyeing neglected
Electrlc]ty consumption CO, Yes Major Source of emissions
for pumping up water that
used in dyeing processes CH N Minor Source and thereby
for textile dyeing and 4 0 neglected
pumping up waste water .
from a tank to tank in N,O No Mmlor tS(C)]urce and thereby
effluent treatment process neglecte
Electricity consumption of | CO, Yes Major Source of emissions
dyeing machines and CH No Minor Source and thereby
other targeted machines in 4 neglected
the dyeing processes (if Minor Source and thereby
. . N,O No
any) for textile dyeing neglected
Steam consumption of CO, Yes Major Source of emissions
dyeing machines and Min
or Source and thereb;
other tgrgeted machings in | CHy No neglected Y
the d}f/elng p?lo czsse's (@it NO No Minor Source and thereby
any) for textile dyeing 2 neglected
Eroject Electrlcnty consumption CO, Yes Major Source of emissions
for pumping up water that
used in dyeing processes CH N Minor Source and thereby
for textile dyeing and 4 0 neglected
pumping up waste water .
from a tank to tank in N,O No Mmlor Sgurce and thereby
effluent treatment process neglecte

B.4. Description of baseline scenario
As per the methodology AMS I1.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
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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 | Each CPA will demonstrate
SSC-CPA in the other PoA 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 | Each CPA will demonstrate
the DOE validates or verify? the conformity of the
eligibility criteria
5 The start date of a CPA is not, or will not be, prior to the Each CPA will demonstrate
commencement of validation of the PoA. the conformity of the
eligibility criteria
7 Does a CPA meet the applicability and other requirements of Each CPA will demonstrate
AMS- I1.D as described in PoA-DD section B.3. the conformity of the
eligibility criteria
8 The achieved energy saving of a CPA at a scale of no more than 60 | Each CPA will demonstrate
GWhy, per year the conformity of the
eligibility criteria
9 If the above condition is not satisfied, a barrier due to prevailing Each CPA will demonstrate
practice in Bangladesh Textile and Garment industry that is the conformity of the
reactive dyes for cellulose; disperse dyes for CVC and polyester | eligibility criteria
would prevent occurrence of CPAs.
10 A CPA performs local stakeholder consultation before the Each CPA will demonstrate
inclusion of SSC-CPA. the conformity of the
eligibility criteria
11 A CPA does not need to performs the environmental impacts Each CPA will demonstrate
analysis according to the regulation of Bangladesh 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 | Each CPA will demonstrate
in a diversion of official development assistance the conformity of the
eligibility criteria
14 | A CPA-DD applies 95/10 (confidence /precision) for any Each CPA will demonstrate
necessary survey according the conformity of the
eligibility criteria
15 The aggregate energy savings by a CPA does not exceed the Each CPA will demonstrate
equivalent of 180 GWhy, per year the conformity of the
eligibility criteria
16 Is a CPA confirmed to a single project, which is not a de-bundled | Each CPA will demonstrate
component of another large-scale CPA or CDM project activity as | 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 | Each CPA will demonstrate
the PoA? 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.

BEy = (ECl%l;eing,y + Eclf}l&ter,y) X EFCBOL;IBC + SCJ&“

X EFCBOL,Zsteam (1)

Where:

BE,

Baseline emissions in a year y (CO, ton/year)

Baseline electricity consumption by dyeing machines and other machines to which

EC, 5;emg,y new/additional measure are introduced in the dyeing processes by the CPA in year y

(kWh/year)

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

E Cv%te,,y machines and pumping of waste water from tank to tank at effluent treatment plants in

year y (kWh/year)

Baseline steam consumption by dyeing machines and other machines to which

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

steam/year)

ppBLetec COZ.emission factor_of electricity used (a grid emission factor or an emission factor of
coz captive generator being used) (ton CO,/MWh)

EFch';'zSteam CO, emission factor for steam generation at factories (ton CO,/ton)

BL,Batch,dyei P
EChyeingy = z Z Z ECel ™M X NB{], ), + z ECR )
T k1 m
Where:
ECE; eing.y 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 & at a load-type of /
(kWh/batch)

BL,Batch,dyeing
ECi.j el
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NBF Number of bgtches on a dyeing machine i in the project dyeing for brightness of
LikLy color j material & at a load-type of / 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)

/ Type of load for dyeing machine in a factory

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

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

by the project, if any

BL _ BL,Batch PJ BL,pumping BL,Batch
ECWﬂtETJ’ - Z Z Z Z Wci,j,k,l X NBi,j,k,l,y X ECfresh,water + Z Z Z Z Wci,j,lc,l
Lokl i ko1

Pj BL,pumping BL,pumping
x NBi,j,k,l,y X ECwaste,water X (N - 1) + Z WCrLr?L{'y X ECfresh,Water + z WC,‘EL,Ly
m m
BL, i
X ECygiremater X (N = 1) ©)
Where:
ECBL Baseline electricity consumption by pumping of water that used in dyeing machines
Watery in year y (kWh/year)
W CBLBatch Historical average water consumption in machine 7 for a batch in the baseline dyeing
ikl process for colour j material & at a load of / (Litre/batch)
NBY Number of batches on a machine 7 in the project dyeing for color j material & at a load
LikLy of /inayeary

BLpumping | Historical average electricity consumption for pumping underground water

‘freash,water (kWh/liter)

Type of dyeing machines in a factory

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

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

Different load for dyeing a machine in a factory

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)

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

the project, if any

ECBLpumping Historical average electricity consumption for pumping waste water from tank to tank
waste,water (kWh/liter)

N Number of tanks at effluent treatment plant (ETP)

[~ ]~

wcEL,

m

scot = Z Z Z Z SCPLBatR x NBEL, + Z ScEL, (4)
T k1 m

Where:
N Baseline steam consumption by dyeing processes in year y (ton/year)
scBLBatch Historical average steam consumption of a dyeing machine i for a batch in the baseline
Lkl dyeing process for colour j material & at a load-type of / (ton-steam/batch)
NBP Number of batches on a machine i in the project dyeing for color j material  at a load-

ij.kLY
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type of /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)

/ Type of load for dyeing machine in a factory

SCEL Historical average steam consumption of a targeted machine m in the factory by the

m 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

EFBLLe = 0,584 (Bangladesh grid emission factor)

or

FCELT x Def Ut x NCV/1e! x EFJpt9e"

= 5)
BL,fuel (
EGygey; ue
Where:
E Fcl%'zelec CO, emission factor of electricity used (a grid emission factor or process or an emission
factor of captive generator being used) (ton CO,/MWh)
EG;BL,;f uel | 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.
FCgBeLﬁf uel | Historical fuel consumption average of generators (m’/year). Data for the past three years
is preferable; at least one-year vintage data is necessary.
NCVg’; uel | Net caloric value of the fuel used for generators (TJ/Gg)
Degf :;fl Density of the fuel for generators (kg/m’)
E Fcfo “Zelrge" CO, emission factor of the fuel for generators (kg-ton CO»/TJ)
E Fé’s‘oLésteam

boiler

boiler boiler

FCBL,fuel x Defuel x NCVfuel x EFC];uZel,boiler

6)
BL,fuel (
SPbuiler
Where:
EFELsteam | CO, emission factor for the steam generation (ton CO/ton steam)
Spslis;{r’r‘le‘ 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.
FCSB;'L’:[” Historical fuel consumption of boilers (m*/year). Data for the past three years is
preferable; at least one-year vintage data is necessary.
NCVS{ :(f:n Net caloric value of the fuel used for boilers (TJ/Gg)
Deft Z‘fllm Density of the fuel for boilers (kg/m’)

fuel,boiler
EFCOZ

CO, emission factor of the fuel for boilers (kg-ton CO,/TJ)
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Project Emissions

PE, = (Ec,g’;emg,y + ECiery) X EFggy S + SC)7
x EFCl:)],zsteam (7)
Where:
PE, Project emission in a year y (CO, ton/year)
Ect Project electricity consumption by dyeing machines and other machines which introduce
Dyeing,y | new/additional measure in the dyeing processes by the CPA in year y (kWh/year)
ECP Project electricity consumption by pumping of water that used in dyeing machines in year
Watery | y (kWh/year)
sc? Project steam consumption by dyeing machines and other machines which introduce
i new/additional measure in the dyeing processes by the CPA in year (ton-steam /year)
pEPlelec CO, emissioq factor of electri.city used (a grid emission factor or process or an emission
coz factor of captive generator being used) (ton CO,/MWh)
EFSLeem CO, emission factor for the steam generation (ton CO,/ton)
Ecg{/eing,y = Z Z Z Z EC:jl’.l:?‘;ltch,dyemg X Nijl,k,l,y + Z EC:J}, (8)
i j k1 m
Where:
PJ Project electricity consumption by dyeing processes in year y
Dyeing)y (kWh/year)
ECPJBatchadyeing El‘ectricity consumption of a machine i for a batch in the project dyeing process for
ikl brightness of colour j material & at a load-type of / (kWh/batch)
NBP! Numbgr of batches on a machine i in the project dyeing for brightness of color j
Lik Ly material k at a load-type of / 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)
1 Type of load for dyeing machine in a factory
ECP Project e]ectri(;ity consu.mp'tion of a targeted machipe m in the factory by the project
m other than dyeing machine in a year y (kWh/year), if any
Targeted machine other than dying machine in a dyeing processes of the factory by
" the project, if any
E le/]ater,y =

P],Batch PJ P],pumping P],Batch
z Z Z Z WCijir X NBijiuy X ECrrisnwater + Z Z Z Z WCjiu
T j k1 T T T

PJ, i Pl ;
X VB X EGUZTAS x (N = 1)+ 3 WG, x ECHININ + 5 W,
m m

freshwater

x ECPIPUMPING (N _ ) ©)

waste,water
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Where:
ECP) Project electricity consumption by pumping of water that used in dyeing machines in
Water,y year y (kWh/year)
w Pl Bateh Water consumption in machine i for a batch in the baseline dyeing process for colour j
Likl material & at a load of / (Litre/batch)
NBY Number of batches on a machine 7 in the project dyeing for color j material & at a load
LikLy of /ina year y
pJpumping | Average electricity consumption for pumping underground water in the project in year

‘freshwater

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)
! Different load for dyeing a machine in a factory
wc? Project vyater cons.um'ption ofa targeted machine m in the factory by the project other
my 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
ECP)pumping Electricity cor}sumption for pumping waste water from tank to tank in the project in
wastewater | year y (kWh/liter)
N Number of tanks at effluent treatment plant (ETP)

P] _ PJ],Batch PJ
€y = ZZZZSQ'”” XNBi,j,k,l,y
i k1

+ Z scrl, 10)
m
Where:
Sct Project steam consumption by dyeing processes in year y (ton-steam /year)
sCBLBatch Steam consumption of a machine i for a batch in the baseline dyeing process for

UNFCCC/CCNUCC
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Where:

pEPlelec CO, emission_ factor of electr{city used (a grid emission factor or process or an emission
coz factor of captive generator being used) (ton CO,/MWh)

E Ggp ej,'lf vel | Amount of electricity generated from generators (kWh/year) in year y.

F C;J,'lf uel | Amount fuel consumption of generators (m*/year) in a year y.

NC I@’;’fl Net caloric value of the fuel used for generators (TJ/Gg)

Deg el Density of the fuel for generators (kg/m®)

EFC’;)“;L”“ CO, emission factor of the fuel for generators (kg-ton CO»/TJ)

PJ,steam
EFCOZ

FCP],fuel x Defuel x NCVfuel x EFCfgtzel,boiler

Lkl brightness of colour j, material k at a load-type of / (ton-steam /batch)
NBY Number of batches on a machine i in the project dyeing for brightness of color j material
Likly | kataload-type of /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)

! Type of load for dyeing a machine in a factory

sc? Project sFeam congumption of a targeted machine m in the factory by the project other
m 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

EF[J"*° = 0.584 (Bangladesh grid emission factor)

or

B FCyJT" x DeJuet x NCVJet x EFLyt9" »
- EGP],fuel an

'gen

_ boiler boiler boiler
- PJ.fuel (12)
boiler

Where:

EFFJSte®™ | CO, emission factor for the steam generation (ton CO,/ton steam)

SPgt/ é’;’::l Amount of steam produced from boilers (ton-steam/year) in a year y.

Fchluet Amount of fuel consumption of boilers (m*/year) in a year y.

NC stz‘:fn Net caloric value of the fuel used for boilers (TJ/Gg)

pefret Density of the fuel for boilers (kg/m®)

EFC/;“ZE”"’”” CO, emission factor of the fuel for boilers (kg-ton CO»/TJ)
Leakage
There are no leakage emissions identified for this type of project.
Therefore:
L=0 13)
Emission Reduction
ER, = BE, —PE, 14
‘Where:

ER, Emission reduction in year y (ton/year)

BE,, Baseline emission in a year y (CO, ton/year)

PE, Project emission in a year y (CO, ton/year)
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B.6.2. Data and parameters that are to be reported ex-ante
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Data / Parameter

ECBL,Batch,dyeing

i,jkel
Unit kWh/batch
Description Historical average electricity consumption of a machine 7 for a batch in the

baseline dyeing process for colour j material & at a load of /

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 WCiBjL;CB{ltch
Unit Litre/batch
Description Historical average water consumption of a machine i for a batch in the

baseline dyeing process for colour j material £ at a load of /

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

or Measurement
methods and
procedures

Data / Parameter ECBLpumping
‘fresh,water
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 Measured and calculated through baseline measurement campaign

Purpose of data

Used to calculate the baseline emissions

o >t
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Data / Parameter EcBLpumping
waste,water
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 SijL;(Bf“”
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  at a load of /

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 FCBLfuel
gen
Unit m’/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

Additional comment

Purpose of data

Used to calculate the baseline emissions

Additional comment
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BL,fuel
Data / Parameter EGge ue
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

or Measurement
methods and
procedures

Data / Parameter NCI@’; uel
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 Default value

Purpose of data

Used to calculate the baseline emissions

Additional comment

Data / Parameter Defuet
gen
Unit Kg/m®
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)

or Measurement
methods and
procedures

Value(s) applied 0.717 for natural gas
0.84 for diesel
Choice of data Local data or default value

Purpose of data

Used to calculate the baseline emissions

Additional comment

C — Executive Board

or Measurement
methods and
procedures

Data / Parameter EFCfO“zel'ge"
Unit Kg-CO,/TJ
Description CO, 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 Default value

Purpose of data

Used to calculate the baseline emissions

Additional t

Data / Parameter gpBLSuel
steam
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 FCBLSuel
steam
Unit m’/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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fuel
Data / Parameter NCV)i.
Unit TJ/Gg
Description Net caloric value of the fuel used for boilers

Source of data

2006 TPCC 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 Defuel
gen
Unit kg/m’
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

fuel,boiler
EFCOZ

or Measurement
methods and
procedures

Unit Kg-CO,/TJ
Description CO, 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 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 IT 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

PJj
Data / Parameter N Bi,j,k,l,y
Unit Number
Description Number of batches on a machine i in the project dyeing for color j material &

ata load of / 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

P],Batch,dyeing

i)kl
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 / in a year y

Source of data

Project implementers

Value(s) applied Depend on each CPA

Measurement Measuring through power meters installed at factories.

methods and

procedures

Monitoring Collect the data monthly from factories where the data recorded daily basis
frequency

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 wct ]/ f;‘”" Data / Parameter E C,’,’l]y
Unit Litre/batch Unit kWh/year
Description Water consumption of a machine 7 for a batch in the project dyeing process Description Electricity consumption of a machine m other than a dyeing machine in the

for colour j material k at a load of /

Source of data

Project implementers

water ratio of dyeing processes.

Purpose of data

For calculating project emission from water consumption

Additional comments

for colour j material £ at a load of / (ton-steam /batch)

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

project dyeing process in a year y

Source of data

Project implementers

Value(s) applied Depend on each CPA Value(s) applied Depend on each CPA

Measurement Measuring through dyeing machines’ water tanks with scales Measurement Measuring through power meters installed at factories.

methods and methods and

procedures procedures

Monitoring Collect the data monthly from factories where the data recorded daily basis Monitoring Collect the data monthly from factories where the data recorded daily basis
frequency frequency

QA/QC procedures Aggregation of daily records and cross checks will be done through dye bath 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 wck fy
Data / Parameter scf ]/ f:f”h Unit Litre/year
Unit To-steam/batch Description Water consumption of a machine m other than a dyeing machine in the
Description Steam consumption of a machine i for a batch in the project dyeing process project dyeing process in a year y

Source of data

Project implementers

Source of data Project implementers Value(s) applied Depend on each CPA

Value(s) applied Depend on each CPA Measurement Measuring through machines’ water tanks with scales

Measurement Measuring and calculating by project implementers as per dyeing charts methods and

methods and programmed for dyeing machines. procedures

procedures Monitoring Collect the data monthly from factories where the data recorded daily basis
Monitoring Collect the data monthly from factories where the data recorded daily basis frequency

frequency QA/QC procedures Aggregation of daily records and cross checks will be done through dye bath
QA/QC procedures Comparison of measured data and calculated data will be conducted to justify water ratio of dyeing processes.

Purpose of data

For calculating project emission from water consumption

Additional comments
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Data / Parameter PJ P].pumping
SCply Data / Parameter EC, o wntes
Unit To-steam/year Unit KWh/litre
Description Steam consumption of a machine m other than a dyeing machine in the Description Electricity consumption for pumping underground water in a factory in a

project dyeing process in a year y (ton-steam /year)

Source of data

Project implementers

yeary.

Value(s) applied

Depend on each CPA

Source of data

Project implementers

Value(s) applied

Depend on each CPA

Measurement Measuring and calculating by project implementers as per dyeing related Measurement Measured and calculated by project implementers

methods and programs for machines. methods and

procedures procedures

Monitoring Collect the data monthly from factories where the data recorded daily basis Monitoring Collect the data monthly from factories

frequency frequency

QA/QC procedures | Comparison of measured data and calculated data will be conducted to justify QA/QC procedures | Aggregation of daily records. Calibrations of power meters will be conducted

the calculation as per programs
Steam meters will be calibrated as per related guidelines and instructions.

as per related guidelines and instructions.

Purpose of data

For calculating project emission from steam consumption

Purpose of data

For calculating project emission from water consumption

Additional comments

Additional comments

Data / Parameter P pumping

Data / Parameter N T K\;}’;/sfe'water

Unit Number n — .1t.re - - -
Description Electricity consumption for pumping waste water from tank to tank at ETP in

Description

Number of tanks at ETP in a factory

Source of data

Project implementers

a factory in a year y.

Source of data

Project implementers

Value(s) applied erend On_ cach CPA Value(s) applied Depend on each CPA
Measurement Site checking .
Measurement Measured and calculated by project implementers
methods and
methods and
procedures d
itori Collect the data monthly from factories procecures
Monitoring ° Y Monitoring Collect the data monthly from factories
frequency frequency
O OGP K ceii s Conduct site check regularly QA/QC procedures Aggregation of daily records. Calibrations of power meters will be conducted

Purpose of data

For calculating project emission from water consumption and waste water
treatment

as per related guidelines and instructions.

Additional comments

Purpose of data

For calculating project emission from water consumption

Additional comments

Data / Parameter EG; " fuel

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 Measured or collected by project implementers
methods and

procedures

Monitoring Collect the data monthly from factories
frequency

QA/QC procedures Aggregation of monthly records.

Purpose of data

For calculating CO, emission factor for electricity generation

Additional comments
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B.7.2. Description of the monitoring plan for a generic CPA

Data / Parameter F(J; " fuel (1) Monitoring Framework
Unit m’/year o o ) )
Description Amount of fuel consumed by generators for electricity generation in a year y The monitoring management system is integrated part of the implementation management system as

Source of data

Project implementers

Value(s) applied

Depend on each CPA

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.

Measurement Measured or collected by project implementers

methods and The CPA implementers will undertake the monitoring (especially preparing the monthly and annual status
procedures report) based on the operation and monitoring manual prepared by The W.S.T. The WST has the
Monitoring Collect the data monthly from factories responsibility to manage and operate all of the CPA.

frequency

QA/QC procedures | Aggregation of monthly records. (2) The Function of CME and CPA Implementers

Purpose of data

For calculating CO, emission factor for electricity generation

Additional comments

The following table shows the roles of the CME and implementers for the monitoring.

Data / Parameter SPF;” uel CME Implementers

Unit T stedmn .y (Supported by PEAR) (Textile and Garment Factories)
o on-steam/year — Monitoring Develop the operation and t Implement and manage monitoring of

Description Amount of steam produced by boilers in a year y management monitoring manual for activities. | activities

Source of data

Project implementers

Value(s) applied

Depend on each CPA

Develop and establish data
collection and reporting system
for parameters monitored in every

Measurement Measured or collected by project implementers
methods and CPAs.
procedures Implf:tme?nt ar}dcr;lililage
. - monitoring o s.
x:;:g::;g Collect the data monthly from factories Data collection | Establish and maintain data t Implement data collection; especially after
- collection systems for parameters | the operation start.
QA/QC procedures Aggregation of monthly records. monitored. t Check internal data quality and collection

Purpose of data

For calculating CO, emission factor for steam generation

Additional comments

PJ,fuel and
Wit/ IRl F (;vst]egm management | CPAs. t Implement data management of the
Unit m’/year Calculate emission reductions activities.
Description Amount of fuel consumed by boilers for steam generation in a year y based on the data reported by the } Store and maintain records.
Source of data Project implementers implementers.
Value(s) applied Depend on each CPA Icn}l,lji:mem data management of
Measurement Measured or collected by project implementers Store ;md maintain records.
methods and Communication | Analyse data and compare project [ Report electronic data to the CME
procedures and reporting performances.
Monitoring Collect the data monthly from factories Prepare and forward monthly or
frequency annual reports.
QA/QC procedures Aggregation of monthly records. CDM training Develop and establish training t Implement simple internal training for
Purpose of data For calculating CO, emission factor for steam generation and capacity program for implementers staffs
Additional comments | - building - — - -
Quality Establish and maintain quality t Undertake regular check internal of data
assurance and | assurance system with a view to collection
verification ensuring transparency and t All of information are recorded and

Check data quality and collection
procedures regularly.

procedures regularly

Data storage

Develop database format of CPA.
Check the reported data from each

t Enter collected data to a computer
database.
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allowing for verification. reported to CME.

Prepare for, facilitate and
coordinate verification process.

(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.

UNFCCC/CCNUCC
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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

UNFCCC/CCNUCC

6
N

CM — Executive Board

Page 50

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.

UNFCCC/CCNUCC
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Appendix 3: Application of methodology (ies)

The applicability conditions are demonstrated in section B.2 of this PoA-DD
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Appendix 4: Further background information on ex ante calculation of emission reductions

Ex-ante calculation of emission reductions is done separately for each CPA.

UNFCCC/CCNUCC
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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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Nature of revision(s)

02.0 EB 66
13 March 2012

Revision required to ensure consistency with the "Guidelines for completing
the programme design document form for CDM programmes of activities"
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01 EB33, Annex 41
27 July 2007
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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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e The project will contribute to ensure future water security in Bangladesh through reducing
underground water consumption for textile dyeing process significantly.

e 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

L I 1
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

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
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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
. . . o Fire tube:
Types - Fire tube | Fire tube | Fire tube: Diesel fuel 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
M3/hr (L /hr) 259 324 11 (353)
Fuel (Gas) Consumption
M3/Day (L./month)| 6,206 7,781 1,114 (3,528)
For back up
Operation time (10hr/day) ~ (Maximum
Remarks (For garment ironing) | operation time is
10hr/month)

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.
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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, reactivet+ 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.

Natural gas
National natural 2 Cochran

gas grid boilers

wesls

lean wate Clean water

5 Sclavos dyeing

machines
Lol
. K\
Electricity (c\ec, Waste water
United Power
Generation and L Gl
treatment
Distribution . @
Company Electricity system

Waste water

DEPZ
central effluent
treatment system

Figure 2. Energy and Mass Flows in the CPA

Thus, GHG (mainly CO,) 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.
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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)

Indicate if the Party involved
wishes to be considered as

(as applicable) CPA implementer (Yes/No)
Bangladesh (host) Grameen Knitwear, Ltd. No
Green Project W.S.T
Japan PEAR Carbon Offset Initiative, | No

Ltd.

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.
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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 COe) 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 6,836
reductions over the crediting period
Total estimated reductions (tonnes of CO;e) 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, 'which 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

! 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-IL.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 | The CPA targets Textile and Garment factory
and fuel switching measures implemented at a to improve energy efficiency on textile dyeing
single or several industrial or mining and process through introducing water and energy
mineral production facility/ies. This category saving technologies

covers project activities aimed primarily at
energy efficiency;

2 This category is applicable to project activities | The electricity and fossil fuel consumption for
where it is possible to directly measure and textile dyeing process can be measured or
record the energy use within the project calculated through directly measured value by
boundary (e.g., electricity and/or fossil fuel meters installed at corresponding points of
consumption). energy an water supply lines.

3 This category is applicable to project activities | The CPA focuses on dyeing machines. Then
where the impact of the measures implemented | the target of the measures is clear; the impacts
(improvements in energy efficiency) by the of the measures are distinguishable.

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).

4 The aggregate energy savings of a single For every year during the crediting period, the
project (inclusive of a single facility or several | aggregate energy savings of the CPA under
facilities) may not exceed the equivalent of 60 the PoA will not exceed 180 GWhy, per year.
GWheper year. A total saving of 60 GWhe per The aggregate energy savings of the CPA is
year is equivalent to a maximal saving of 180 estimated to be up to 15GWh/year for the
GWhnper year in fuel input. first crediting period.

As the CPA can satisfy all applicability and other conditions of the AMS-IL.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.

e The dyeing machines

e The effluent treatment plant of the factory

e  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
Electricity consumption of CO, Yes Major Source of emissions
dyeing machines for textile | CH, No Minor Source and thereby neglected
dyeing N,O No Minor Source and thereby neglected
Steam consumption of dyeing | CO, Yes Major Source of emissions
Baseline machines for textile dyeing CH,4 No Minor Source and thereby neglected
N,O No Minor Source and thereby neglected
Electricity consumption for CO, Yes Major Source of emissions
pumping up water that used CH, No Minor Source and thereby neglected
gl dyeing processes for textile [N,0 No Minor Source and thereby neglected
yeing
Electricity consumption of CO, Yes Major Source of emissions
dyeing machines for textile CH4 No Minor Source and thereby neglected
dyeing N,O No Minor Source and thereby neglected
Steam consumption of dyeing | CO, Yes Major Source of emissions
machines for textile dyeing CH4 No Minor Source and thereby neglected
Project N,O No Minor Source and thereby neglected
Electricity consumption for CO, Yes Major Source of emissions
pumping up water that used CH4 No Minor Source and thereby neglected
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in dyeing processes for textile
dyeing

As per the methodology AMS-II.D, the source and GHGs considered in the CPA is given in the table
below.

N,O ‘ No

Minor Source and thereby neglected ‘

D.4. Description of the baseline scenario

As per the methodology AMS I1.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%

BL,Batch,dyeing Light Medium Dark
Ecl,],k,l

Cellulose 238 238 257
CvC 273 280 316
Polyester 89 99 119

Machine: Sclavos
Unit: Liter/batch
Load capacity: 95%

WC{"}P;\?{“C" 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%

SPSI;ZZin 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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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 | Yes, please refer to A.12
SSC-CPA in the other PoA in above
4 There is unique identification of the target factory Yes
5 Is it possible to submit specification of technology/measure when the | Yes
DOE validates or verify?
5 The start date of a CPA is not, or will not be, prior to the Yes, the starting date of
commencement of validation of the PoA. 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- | Yes, please refer to D.2 in
I1.D as described in PoA-DD the above
8 The achieved energy saving of the CPA at a scale of no more than 60 | Yes, for every year during
GWhy, per year the crediting period, the
aggregate energy savings
of the CPA will not
exceed 60 GWhy, per
year.
The achieved total energy
saving from the CPA is
estimated to be up to 15
GWhy, per year among
which 3 GWhy, is from
electricity saving and
other 12 GWhy, is from
steam saving.
9 If the above condition is not satisfied, a barrier due to prevailing N/A
practice in Bangladesh Textile and Garment industry said reactive
dyes for cellulose; disperse dyes for CVC and polyester would
prevent occurrence of CPAs.
10 A CPA performs local stakeholder consultation before the inclusion of | Yes, the local stakeholder
SSC-CPA. consultation at PoA level
was held on 5 November
2012
11 A CPA does not need to performs the environmental impacts analysis | Yes
according to the regulation of Bangladesh
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 | N/A

in a diversion of official development assistance
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14 The CPA-DD applies 95/10 (confidence /precision) for any Yes
necessary survey according
15 The aggregate energy savings by a CPA does not exceed the Yes,
equivalent of 180 GWhy, per year
16 Is a CPA confirmed to a single project, which is not a de-bundled Yes

component of another large-scale CPA or CDM project activity as per
the latest guidance given in CDM EB?

17 | Is the crediting period of the CPA is within the crediting period of | Yes, as the CPA has 10
the PoA? 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.
el
BE, = (Ecg;eing,y + ECVIB;"&ter,y) X EFé%ze “+ SCJI?L
x EFgo; ™ )
Where:
BE, Baseline emissions in a year y (CO, 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

BL
E CDyeing,y

ECBL
Wwatery | in year y (kWh/year)
sc },?L 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)
[ FBLelec CO, emission factor of electricity generation for the factory (ton CO,/MWh)
co2

EFgOLéS“’“'" CO, emission factor for the steam generation for the factory (ton CO,/ton)
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BL _ BL,Batch,dyeing
ECDyeing,y - z Z Z Z ECi,j,k,l
T k1
P
XNB;ju1y @
Where:
EC, g;em 9y Baseline electricity consumption by dyeing processes in year y (kWh/year)

Historical average electricity consumption of a dyeing machine 7 for a batch in the

ECPhBatchdyeing | aqeline dyeing process for brightness of colour j material & at a load-type of /

iLjkl

(kWh/batch)
NBP! Number of batches on a dyeing machine i in the project dyeing for brightness of
Lk Ly color j material & at a load-type of / in a year y

Types of dyeing machines in the factory (different maker and different capacity)

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

i
J
k Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)
1 Type of load for dyeing machine in the factory

BL _ BL,Batch PJ
ECWater,y - Z Z Z Z WCi,j,k,l X NBi,j,k,l,y
T k1

BL,pumping
X ECclean,water (3)

Where:
EFBL Baseline electricity consumption by pumping of water that used in dyeing machines
Water.y in year y (kWh/year)
WBLBatch Historical average water gonsumption in machine i for a batch in the baseline dyeing
Lkl process for colour j material & at a load of / (Litre/batch)
NBP! Number of batches on a machine 7 in the project dyeing for color j material & at a load

LikLy of lin a year y

EC Zfz;:ngf 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)
1 Different load for dyeing a machine in the factory

et = Y3V S 8l v
ik

Where:
N Baseline steam consumption by dyeing processes in year y (ton/year)
scBLBatch Historical average steam consumption of a dyeing machine i for a batch in the baseline
Lkl dyeing process for colour j material & at a load-type of / (ton-steam/batch)
NB” Number of batches on a machine i in the project dyeing for color j material  at a load-
LikLy | type of [ 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)

i Type of load for dyeing machine in the factory

BL,elec
EFCDZ

‘gen
- EGBL,fuel (5)

'gen

BL,fuel fuel fuel fuel,gen
_FG x DeJie x NCV/uet x EFL,

Where:
EFgOLéel“ CO, emission factor of electricity generation for the factory (ton CO,/MWh)

EG ;:ﬁf uel | 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.

FC;;ﬁf uel | Historical fuel consumption average of generators (m’/year). Data for the past three years
is preferable; at least one-year vintage data is necessary.

NcyS¥et | Net caloric value of the fuel used for generators (TJ/Gg)

gen

Deg e":l Density of the fuel for generators (kg/mz)

E Fc]:) “;’lrﬂen CO, emission factor of the fuel for generators (kg-ton CO»/TJ)

BL,steam
EFCOZ

FCBL,fuel x Defuel X NCVfuel x EFCJ:;lZel,boiler

boiler boiler boiler
S PBL, Sfuel (6)
boiler
Where:
Epgg'zmam CO, emission factor for the steam generation (ton CO,/ton steam)
51’55;53” 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.
FCBL S uel Historical fuel consumption of boilers (m’/year). Data for the past three years is
steam

preferable; at least one-year vintage data is necessary.
NCVS{ eusrln Net caloric value of the fuel used for boilers (TJ/Gg)

peftet Density of the fuel for boilers (kg/m’)

steam

E FEJ; “;lrbﬂil” CO, emission factor of the fuel for boilers (kg-ton CO,/TJ)

Project Emissions
P, P, PJel P,
PEy = (EChoingy + ECintery) X EFigy ¢ + SCy7

x EFCI:,];team @
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Where:
PE, Project emission in a year y (CO, ton/year)
c? Project electricity consumption by dyeing machines to which water and energy saving
byeing,y | technologies introduced by the CPA in year y (kWh/year)
ECP) Project electricity consumption by pumping of water that used in dyeing machines in the
Watery | factory in year y (kWh/year)
s Project steam consumption by dyeing machines to which water and energy saving
Y technologies introduced by the CPA in year y (ton-steam /year)
EFC};]/;[“ CO, emission factor of electricity generation for the factory (ton CO./MWh)
E Féffzam CO, emission factor for the steam generation for the factory (ton CO,/ton)
EChengy = 2, 2. 2 DB ™ X NB ®
T k1
Where:
ECP) Project electricity consumption by dyeing processes in year y
Dyeing,y (kWh/year)

ECP)Batchayeing Electricity consumption of a machine 7 for a batch in the project dyeing process for
i,k

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

NBY

Number of batches on a machine 7 in the project dyeing for brightness of color j

LiklLy material k at a load-type of / 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)
1 Type of load for dyeing machine in the factory

PJ _ PJ,Batch PJ
EFWater,y - z Z Z Z WCi,j,k,l X NBi,j,k,l,y
T J k1
PJ,pumping
X chresh,water (9)
Where:

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

Water,y year y (kWh/year)
WPl Batch Water consumption in machine i for a batch in the baseline dyeing process for colour j

Lkl material & at a load of / (Litre/batch)
NBY Number of batches on a machine i in the project dyeing for color j material & at a load

Likly of /inayeary

‘freshwater

PJpumping | Average electricity consumption for pumping underground water in the project in year

y (kWh/liter)

Type of dyeing machines in the factory

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

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

i
J
k
!

Different load for dyeing a machine in the factory
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P] _ PJ,Batch
IR
T j k1
P
X NB{I, ., (10)
Where:
S CJI,RL Project steam consumption by dyeing processes in year y (ton-steam /year)

SCBLBatch Steam consumption of a machine i for a batch in the baseline dyeing process for
Lkl brightness of colour j, material & at a load-type of / (ton-steam /batch)

NBP! Number of batches on a machine i in the project dyeing for brightness of color j material
LikLy k at a load-type of / 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)

! Type of load for dyeing a machine in the factory

PJelec
EFCOZ

PJ.fuel fuel fuel fuel,gen
FCPLT" x Defie! x NCV/ue' x EFJ

= 11)
PJ fuel (
EGyi™
Where:
E FC‘Z];[“ CO, emission factor of electricity generation for the factory (ton CO,/MWh)
E G;g,'lf uel | Amount of electricity generated from generators (kWh/year) in year y.
F C;],'lf uel | Amount fuel consumption of generators (m’/year) in a year y.
NC! I@’;ﬁez Net caloric value of the fuel used for generators (TJ/Gg)
Dege":l Density of the fuel for generators (kg/m”)
EFCJ;“ZEI'-" " | CO, emission factor of the fuel for generators (kg-ton CO»/TJ)
E FCF;]],Zsteam
PJ.fuel fuel fuel fuel,boil
_ FCboil;‘e X Deb:ieler X NCVbouileer X EFCOMZe oner (12)
- PJ.fuel
SP, boiler
Where:
E Fcpolé“e“m CO, emission factor for the steam generation for the factory (ton CO,/ton steam)
SPSF;{E'({;EZ Amount of steam produced from boilers (ton-steam/year) in a year y.
FCSTB'Z‘:I Amount of fuel consumption of boilers (m*/year) in a year y.
N Cl/;{:;fn Net caloric value of the fuel used for boilers (TJ/Gg)
De;c;:falm Density of the fuel for boilers (kg/m")
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| ERfuetboiter | CO, emission factor of the fuel for boilers (kg-ton CO,/T) |

Leakage

There are no leakage emissions identified for this type of project.
Therefore:

L=0 13)

Emission Reduction

ER, = BE, — PE, 14)
Where:

ER, Emission reduction in year y (ton/year)

BE, Baseline emission in a year y (CO, ton/year)

PE, Project emission in a year y (CO, ton/year)

D.6.2. Data and parameters that are to be reported ex-ante

Data / Parameter Eciiffl‘ltfh'dyeing

Unit kWh/batch

Description Historical average electricity consumption of a machine 7 for a batch in the
baseline dyeing process for colour j material & at a load of / at the factory

Source of data Project implementer

Value(s) applied Please refer to Appendix 4

Choice of data Measured and calculated through baseline measurement campaign

or Measurement
methods and
procedures

Purpose of data Used to calculate the baseline emissions

Additional comment | -
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Data / Parameter WCL-B]-L;f,atCh
Unit Litre/batch
Description Historical average water consumption of a machine i for a batch in the

baseline dyeing process for colour j material £ at a load of / 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 ECBLpumping
fresh,water
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 SCL.B],L;CBI‘”C’I
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 & at a load of /

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

UNFCCC/CCNUCC
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Data / Parameter FCBLfuel
‘gen
Unit m’/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 EGBLSuel
'gen
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

or Measurement
methods and
procedures

Data / Parameter NCI{q}; uel

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 Default value

Purpose of data

Used to calculate the baseline emissions

Additional comment
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fuel
Data / Parameter Delon
Unit kg/m’
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 E Frfo e Lgen
Unit kg-CO,/TJ
Description CO, 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

BL,fuel
SPsteam

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

UNFCCC/CCNUCC
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Data / Parameter FCBLfuel
steam
Unit m’/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

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

procedures
Purpose of data Used to calculate the baseline emissions
Additional t | 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.

. Number of batches 5,000 in 2013.

e One type of dyeing machine (Athena with 100 Kg capacity)

e 95% fabric load

e 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.

BEy = (ECBtoing.y + EChhcery) X EF55'C + SCE

x ERgen W

Where:

BE, Baseline emissions in a year y (CO, ton/year)

ECPL . Baseline electricity consumption by dyeing machines to which the water and energy
byeingy | saving technologies will be introduced by the CPA in year y (1,154,250 kWh/year)

BL
E CWater,y

Baseline electricity consumption by pumping of fresh water that used in dyeing machines
in year y (202,834 kWh/year).

SCBL Baseline steam consumption by dyeing machines to which the water and energy saving
Y technologies will be introduced by the CPA in year y (30,947 ton-steam/year)

gEBLetec | COy emission factor of electricity generation for the factory (0.449 ton CO/MWh)
co2
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| EFé%éS[mm | CO, emission factor for the steam generation for the factory (0.382 ton CO/ton-steam) |

BE, = (1,154,250 + 202,834)/1000%0.483 + 30,947* 0.41 = 13,344 ton CO,/year

BL,Batch,dyei P
EChyeingy = z z Z ECi ™™ X NB{ 1 O]
T k1
Where:
ECS,L; eing.y 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 £ at a load-type of /
(kWh/batch).

Machine: Sclavos

Unit: kWhibatch

ECBL'BatEh'dyemg Load capacity: 95%
i)kl poBLathdyeing Light Medium Dark
“ijkl
Cellulose 238 23% 257
CvVC 273 280 316
Polyester 89 99 L9

Numbers of batches on a dyeing machine 7 in the project dyeing process for
brightness of color j material k at a load / in a year y.

NBP! For per machine 700 batches for cotton (560 batches for dark, 70 batches for
LikLy 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).

Types of dyeing machines in the factory.

5 Sclavos machines with 1000 kg capacity

Brightness of color of textile being dyed in the factory (j: light, medium, dark)
Type of textile being dyeing in the factory (k: cellulose, CVC and polyester)
Type of load for dyeing machine in the factory (95% for all machines)

[ [~

ECBgingy= [(257%560+238*70+238*70)H(316*80+280*10+273*10)+(119*160+99*20+89%20)]*5

=1,154,250 kWh/year
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BL — BL,Batch PJ
ECWater,y - Z Z Z Z WCi,j,k,l X NBi,j,k,l,y
T k1
BL,pumping
X ECclean,water (3)
Where:
BL Baseline electricity consumption by pumping of water that used in dyeing machines
EF, Water,y in K
year y (kWh/year)
Historical average water consumption in machine 7 for a batch in the baseline dyeing
process for colour j material k at a load of / (Litre/batch)
BL,Batch [ Flguivh Light Medium Dark
WCiji -
Cellulose 87,200 94,400 105,200
cve 105,600 105,600 123,600
Polyester 30,400 30,400 51,200
Number of batches on a machine i in the project dyeing for color j material & at a load
of /in a year y.
NBY For per machine 700 batches for cotton (560 batches for dark, 70 batches for medium

LikLy 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).
) Historical average electricity consumption for pumping underground water
ECh hatng. | (kWh/liter). .

Assume 0.2 kWh/m” 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)
i Different load for dyeing a machine in the factory (95% for all machines)

EFV%WTJ,: [(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

scpt = Z Z z Z SCr " X NB{ 1y @
i j k1

Where:
S C;,RL 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
N Cfﬁ;f,““h dyeing process for colour j material & at a load-type of / (ton-steam/batch)
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Machine: Sclavos
Unit: kg-steam/batch
Load capacity: 95%

Pl Light Medium Dark
SHiam:
Cellulose 5,797 6,348 6,969
CvC 6,570 65,70 7,672
Polyester 2,902 2,930 3,592

Number of batches on a machine i in the project dyeing for color j material & at a load-

type of / in a year y.

NBF/ For per machine 700 batches for cotton (560 batches for dark, 70 batches for medium and
LikLy 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)

i Type of load for dyeing machine in the factory (95% for all machines)

SCEE=[(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

BL,elec
EFCOZ

B FConl "t x Def et x NCV/uet x EFjistoe" ;
- EGBL,fuel ( )

'gen

Where:
EFZ%’Z‘”EC CO, emission factor of electricity generation for the factory (ton CO,/MWh)

EG;eLrlf uel | 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)

ch:ﬁf uel | Historical natural gas consumption average of generators (m*/year). Data for the past

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

72,000 m*/8 hours (United Power generation and Distribution)

Ncy/ uet | Net caloric value of the natural gas used for generators (T46.5 J/Gg).

gen

IPCC default value
Deé :;l Density of the fuel for generators (0.72 kg/n).
IPCC default value
prfuelgen | CO, emission factor of the natural gas for generators (56,100 kg-ton CO»/TJ)
co2
IPCC default value

EFBLe1®°= (483 ton CO,/MWh
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BL,steam
EFCOZ

FCBL,fuel X Defuel x NCVfuel x EFCfouzel,bailer

boiler boiler boiler
= 6)
BL,fuel (
SP, boiler
Where:
Epfgé“”m CO, emission factor for the steam generation (ton CO,/ton steam)
SPfii;{fl 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
FCSBt’;g#f’ Historical natural gas consumption of boilers (m*/year). Data for the past three years is
preferable; at least one-year vintage data is necessary.
3,275,639 m’ for 2011
NCVS{ :;11" Net caloric value of the fuel used for boilers (TJ/Gg)
Deé‘;‘;’:m Density of the fuel for boilers (kg/m’)
E Fcfa uzel'bf’“" CO, emission factor of the fuel for boilers (kg-ton CO,/TJ)

EFSLSte®™= () 4] ton CO,/ton-steam

Project Emissions

PE, = (EC}! +ECy),

PJ.elec PJ
Dyeing,y Water,y) X EFCOZ + SCy

x EFC}:)]ésteam (7)

Where:

PE, Project emission in a year y (CO, ton/year)

Ec? Project emission from electricity consumption by dyeing machines to which water and
byeing.y | energy saving technologies introduced by the CPA in year y (kWh/year).

ERE Projegt emission from elpctricity consumption by pumping of water that used in dyeing
Water,y | machines in the factory in year y (kWh/year)

scP Project emission from steam consumption by dyeing machines to which water and energy
Y saving technologies introduced by the CPA in year y (ton-steam /year)

pEPletec CO, emission factor of electricity generation for the factory
coz (Assume 0.449 ton CO,/MWh)

EFgteam CO, emission factor for the steam generation for the factory

(Assume 0.382 ton CO,/ton-steam)

As the project is seen to cut electricity consumption by 75% and steam consumption by 50%, the project
CO, emission can be estimates as follows.

PE, = (1,154,250 + 202,834)/1000*0.483*0.25 + 30,947* 0.41*0.5
= 6,508 ton CO,/year
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D.7. Application of the monitoring methodology and description of the monitoring plan
P 2 2y P 2P
D.7.1. Data and parameters to be monitored
Leakage The following data should be monitored.
There are no leakage emissions identified for this type of project. Data/ Parameter NEY!
Therefore: LikLy
Unit Number
— Description Number of batches on a machine i in the project dyeing for color j material k
L=20 (13) proj yeing J
ataload of /in a year y
Emission Reduction Source of data Pl’O_]e(ft implementer
Value(s) applied Machine: Sclavos
Unit: Batch/machine
ER, = BE, — PE, 14) Load capacity: 95%
Number of Light Medium Dark
Where: Batches
ER, Emission reduction in year y (ton/year) Cellulose 70 70 560
BE, Baseline emission in a year y (13,344 CO, ton/year) CvC 10 10 80
PE, Project emission in a year y (6,508CO, ton/year) Polyester 20 20 160
Measurement Aggregation of daily records in the factory.
ER, = 13,344 — 6,508 = 6,836 Ton/year methods and
procedures
Monitoring Project implementer aggregate the daily-recorded data monthly
D.6.4.S f th t i f emissi ducti frequency
-6.4. Summary of the ex-ante estimates of emission reductions 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.
Ba'sel'me e i Il ElnlSS'lOll Purpose of data For calculating project energy and water consumption
Year emissions reductions o -
(t COze) (t COze) Additional Estimated values
(t COze) (t COze) comments
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 10 years
of crediting
years
Annual 13,344 6,508 0 6,836
average over
the crediting
period
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Data / Parameter chjllﬁzltch,dyeiny Data / Parameter W(;i”’ j/’f’ftc’l
Unit kWh/batch Unit Litre/batch
Description Electricity consumption of a machine i for a batch in the project dyeing Description Water consumption of a machine 7 for a batch in the project dyeing process
process for color j material & at a load of / in a year y for colour j material £ at a load of /
Source of data Project implementer Source of data Project implementer
Value(s) applied Machine: Sclavos Value(s) applied Machine: Sclavos
Unit: kWh/batch Unit: Liter/batch
Load capacity: 95% Load capacity: 95%
chj{fla“h'dyei“g Light Medium Dark W(;l_‘" 11 }ff”h Light Medium Dark
Cellulose 59 59 64 Cellulose 43,600 47,200 52,600
CvC 68 70 79 CvC 52,800 52,800 61,800
Polyester 22 24 29 Polyester 20,200 20,200 26,600
Measurement Measuring through electric meters installed at points of power lines to each Measurement Measuring and calculating based on water tanks of the machines, bath ratios
methods and dyeing machine at the factory. Dyeing masters read and record electricity methods and and performed dyeing charts.
procedures consumption from electric meters for each batch and the CME aggregates the procedures The CME aggregates the data monthly from the factory where the data
data monthly from the factory where the data recorded for each batch by recorded for each batch by dyeing masters.
dyeing masters. Monitoring For each batch.
Monitoring For each batch. frequency
frequency QA/QC procedures | Calculated data based on the performed dyeing charts of machines is believed
QA/QC procedures Calibrations of electric power meters will be conducted as per related national to be a conservative value.
regulations and international standards. Purpose of data For calculating project emission from water consumption
Purpose of data For calculating project emission from electricity consumption Additional The values given above are estimated values
Additional The values given above are estimated values comments
comments
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Data / Parameter Sci”]! f;“”‘
Unit To-steam/batch
Description Steam consumption of a machine 7 for a batch in the project dyeing process

for colour j material & at a load of / (ton-steam /batch)

Data / Parameter EGFITuel
'gen
Unit MWh/year
Description Amount of electricity generated from generators in a year y

Source of data

Project implementer

Source of data

Project implementer

Value(s) applied

306,600

Measurement Collecting from United Power generation and Distribution

methods and

procedures

Monitoring Monthly

frequency

QA/QC procedures Official data from United Power generation and Distribution Company

Purpose of data

For calculating CO, emission factor for electricity generation

Additional comments

The values given above are estimated values

Value(s) applied Machine: Sclavos
Unit: kg-steam/batch
Load capacity: 95%
(;l_“’ ]/ »gl‘”‘h 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 Measuring through steam meters installed at the points of steam pipes for
methods and each dyeing machine. Dyeing masters read and record electricity
procedures 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 For each batch.
frequency
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

Data / Parameter FC;«!}{ uel

Unit m®/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 Collecting from United Power generation and Distribution
methods and

procedures

Monitoring Monthly

frequency

QA/QC procedures Ofticial data from power provider the United Power generation and

Distribution Company.

Purpose of data

For calculating CO, emission factor for electricity generation

Additional comments

The values given above are estimated values

Additional The values given above are estimated values
comments
Data / Parameter EcPpumping
‘fresh,water
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 Calculating based on the collected data from the water supply system of the
methods and SEPZ.

procedures

Monitoring Monthly

frequency

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

Data / Parameter SPs‘;{.’ i::fl

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 Measuring through steam flow meters installed at the points of steam delivery
methods and pipes from the boilers.

procedures

Monitoring Monthly

frequency

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 CO, emission factor for steam generation

Additional comments

The values given above are estimated values
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Data / Parameter Fch ég ue t
Unit m’/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 Measuring through gas meters that installed at the points of gas pipes for
methods and boilers.
procedures
Monitoring Monthly
frequency
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 CO, 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-IL.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 GK
(W.S.T supported by PEAR)
Monitoring - Develop the operation and + Implement and manage monitoring of the
management monitoring manual for activities. | project activities

- Develop and establish data
collection and reporting system
for parameters monitored in every
CPAs.
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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

Develop database format of CPA.

- Enter collected data to a computer

and reporting

and Check the reported data from each | database.

management CPAs. - Implement data management of the
Calculate emission reductions activities.
based on the data reported by the | Store and maintain records.
implementers. - All of the monitoring parameters under
Implement data management of the monitoring plan would be kept for 2
CPAs. years after the end of the crediting period
Store and maintain records. or the last issuance of CERs for this

project activity, whichever is later
Communication + Analyse data and compare project  Monthly report electronic data to the CME

performances.
Prepare and forward monthly or
annual reports.

CDM training Develop and establish training - Implement internal training for staffs on

and capacity program for implementers the monitoring

building Organize regular internal audit - Conduct internal audit for all recorded
for collected data data twice year

Quality Develop a monitoring manual - Undertake regular check internal of data

assurance and includes quality assurance collection

verification systems such as calibration - All of information are recorded and

procedures for various meters and
crosschecks with a view to
ensuring transparency and
allowing for verification.

Prepare for, facilitate and
coordinate verification process.

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.

C — Executive Board

UNFCCC/CCNUCC
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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

UNFCCC/CCNUCC

6
NS/

C — Executive Board

Appendix 2: Affirmation regarding public funding

The CPA does not use any public fund.

Page 41
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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.

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%

Eci‘?j'ﬁa“h'dyei“g 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%

BL,Batch,dyeing Light Medium Dark
Ecl,],k,l

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%
Ecﬁ_lﬁa‘c‘“rdyei“g Light Medium Dark
Ljk,
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%
ECBLBatchdyeing Light Medium Dark
ikl
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%
ECB_'ﬁa"hrdyei“g Light Medium Dark
Ljk
Cellulose 81 81 87
CvC 93 95 107
Polyester 30 34 40
Machine: ATHENA (with 1000 kg capacity)
Unit: Liter/batch
Load capacity: 95%
WC{"}P&‘"C" 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%
WCLSR].L;fl‘”Ch 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%
WC{B}-L;(B{ltCh Light Medium Dark
Cellulose 82,944 90,144 100,944
CvcC 99,216 93,366 117,216
Polyester 34,416 31,491 45,216
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Machine: AT-4 (with 540 kg capacity)
Unit: Liter/batch
Load capacity: 95%
WCiB;-L;(Bft”h 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%
W BLBatch Light Medium Dark
i,jkel
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%
S psf; Zgin 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%
Fuel - "
SP tggm 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%
Tuel - -
SP tz;‘m 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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S Psfr el 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%
7 - -
S Ps]; el 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

History of the document

Version Date Nature of revision(s)

02.0 EB 66 Revision required to ensure consistency with the "Guidelines for completing
13 March 2012 the component project activity design document form" (EB 66, Annex 16).

01 EB33, Annex42 Initial adoption.
27 July 2007

Decision Class: Regulatory

Document Type: Form

Busi 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.




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.

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.

4@ 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 “C 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.




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,
1 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 — dyeing — 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.

@ At LFL, water pipe and steam line are much complicate, so it is very difficult to

look for the final places in consumption.

Energy and water Pass in LKL
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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
GKLs rate is as follows,

Table 4-1Mmaterial occupation rate for dyeing in GKL from W.S.T report

Materials CcvC 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

Materials CcvC Cotton Polyester
Dyes combination Disperse +Reactive | Reactive Direct Disperse
Rate 10% 30% 30% 30%

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)

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 Model scheme for general condition in dyeing in BGD E Tempersiurs (0)
- - i s B R F ERE R
Property Requirement Property Requirement = | one [ < oo unezomn R
= . o o | IR ]
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S NN s [ te 20 min IR
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Table:4-4 One sample from Excel sheet for energy and water saving calculation S H H H . "L‘
: H H glre NeON Dozing 5 min 0w
. . o ) = 5 ° 3 Gastic o™ ig
Theoretical Culuculation For Water & Energy Consumption in Dyehouses in BG IS 5 ; B F60r % N o0y Doving 8 mim g 4
S 3 g s e min, E
Maohine weght 4000 ke__| Carry over[_Cotton 250] [Put the figure on vellow area you want and check operation tir = S H H o £
Fabrlc welght 1500 ke — ove 200] [ -5 I3 H g s 8 =
Water retio 8 | Polyester 150| N mmai s 3 E] 1d i
3 ° N B H
Carry Hot Fresh End point at Heatchanger N 2 g
Cotton  |5ver — 250) water °C 49| water ¢ 7| cooling C) 80| o iciency(®) 80) M r 3
Operation| Weight(kg Temp.up Kcal(from dye |  Gooling N 5 H = 27
toas " |Materials | 9E0E Heat sp [Setting T.|; “7P/E . |Koallby steam) |Subtotal ( keal{ Cooled eneray |, =% 7 o i e Ll : Pt
PE Dyeing 0|machine 0 0.114 130 90| 0 0 £ HY H -
N H ! g
fabric [ 0.32 130 90| 0 [ : ] = 3
water 0 1 130 90, 0 0 0 0 0 M y s / H g4
Scouring 1|machine 4,000 0.114] 105 65 29,640 11,400 M L g g A
fabric 1,500 032 105] 65 31,200 12,000 I ¥
water 12,000 1 105 65| 780,000 840,840 300,000 323,400 5925 e e z s IF
Hot wash 2[machine 8000| _ 0.114 95| 55| 50,160 13,680 % iz
fabric 3,000 032 95/ 55 52,800 14,400 H H 8 g
water 16,500 1 95| 907,500 | 1,010460 247,500 275,580 5,466 8 H s .
Enzime 1|machine 4,000 0.114] 80 40 18,240 [ § Rurtirs t6min H N Sat | W |Satt dozing 15 min g
fabric 1,500 032 80| 40| 19,200 [ s | 3 Eroa e |
water 8250 1 80| 40| 330,000 367,440 [ 0 0 : ¥ s g 10 5 Dyes duzing 40 min H
Dyeing R 1[machine 8,000 0.114] 60) 20| 18.240 5 i :
fabric 1,500 032 60| 20| 9,600 i N
. X : = “ Runtirn 20min
water 8,250 1 60 20 165,000 192,840 0 0 I N .
Cold wash 5[machine | 20000 0114 45| 5 11.400 K N
fabric 7.500 0.32) 45 5 12,000 s P R
water 41,250 1 45 5 206,250 229,650 N I
[Acid wash 1| machine 8,000 0.114 45| 5| 4,560 ) 3 _ s resomn
fabric 1,500 032 45| 5 2.400 H :
water 8,250 1 45| 5 41,250 48210 H H
Subtotal 24500 Sub total 2,689,440 b T ey 11,391 s g :
water energykeal) : i H Z
| Nsrimion| _y N H
g H
o 5
Diameter M H H
Hest radistion duringeach | 8oy 35, |, & e ] — 3
s gth m 80 g Ot H g :
Air temp 35 Radiation Factor=10kcal/m2 hr-°C___Radiation Heat | Sub~total keal H H [ [ e o
Minute [SurfaceTemp sk z
Poly Dyein; [ 80| 10} 0 Hid gl — Acidvash
Scouring 40| 68| 10 15,975 B i M |
Hot wash 60| 60| 19) 18,153 B | — <
Enzime 40| 50} 10 7,261 N M -
Reactive D| 200 50] 10 36,306 N IO - 7
Heat Radiation 77,695 s N H
3 g Z
L M 3
Total keal 2,767,135 H H - 3
Steam | 498.8kcal/ke/Bke— Steam/t ton 555 H e 3
entalpy abs water (m3) 94.50 H z || cotariae 10min
GCondonced Gooling water(m3) 11.39 N ] Saiincs 1 i
reereed | 100.0kcak/ke/ 1ke Y i fabrie : i |
Stea H
water (liter) 63.00 z 3
Cooling water(liter) 7.59 s
H
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cooling water from Jet dyeing machines.
By estimate, almost 25% steam and 5% cooling water can be saved by warmed cooling water

It is very easy to understand that water and heat energy saving is done by utilization of warmed

4-1-5. Saving amount and some paradox between calculation & actual

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.
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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)

Table:4-1. Final result in saving of steam & cooling water in dyeing process (estimation from dyeing program)

For both factories, we try to calculation to four kinds of material follow with dyeing program. We get result as below.
‘Warmed cooling water should be kept in proper tank or pit, then use it process directly.
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For one batch Per one kg Fabric
o Cooling o~ |Fabric

Fresh watel 30°C watter 30°C weightlkg, 1500
FONG'S 4 Steam t | Waterm3 | Gooling W | Steam ke | Water L | Gooling W |Bath ratio
CVC 10.33 111.00 27.66 6.9 74.0 18.4
Cotton(Reactive) 7.67 94.50 11.96 5.1 63.0 8.0
Cotton(Direct) 7.54 78.00 21.43 5.0 520 14.3
Polyester 7.81 60.75 27.51 5.2 40.5 183 For one batch _ Per one kg Fabric

. Coolin
Frosh water 30°C Cooling 30°C ﬂmﬁ.:‘_o 150 Fabric Wt:1500kg Fresh water 30—40°C | water amwn 30—27°C
water weight(kg Temp.chenge hange
THIES 1 Steam t | Water m3 | CoolingW | Steamkg | Water L | Cooling W |Bath ratio FONG'S 4 Steamt | Water m3 | Cooling W | Steamkg | Water L | Cooling W_|Bath ratio
cve 0.85 7.50 219 57 50.0 14.6 cve A 237 0.0 A 46| A237 0.0 A 4.6]
Cotton(Reactive) 0.83 9.45 1.27 5.6 63.0 8.5 Cotton(Reactive) A 276 0.0 A 48] A 276 0.0 A 43|
Cotton(Direct) 0.85 7.80 2.34 5.7 520 15.6 Cotton(Direct) A 276 0.0 A50] A276 0.0 A 50|
Polyester 0.67 4.28 2.20 4.5 285 147 Polyester A 17.0 0.0 A46] A 170 0.0 A 46
) Fresh water o |, Coctine o
Fabric Wt 180KE |y g 30—40°C | water Tomo. 30—27°C
Fresh wate! 40°c| Cooline 77| Fabrie 1500 THIES 1 Steamt | Water m3 | Cooling W | Steam kg | Water L | Gooling W |Bath ratio
water weight(kg
FONG'S 4 Steam t | Water m3 | Cooling W | Steam kg | Water L | Cooling W |Bath ratio cve A 223 0.0 A 46] A 223 0.0 A 4.6] 1:6
CcVC 7.88| 111.00 26.39 5.3 74.0 17.6 Cotton(Reactive) A 276 0.0 A 48] A 2756 0.0 A48l 18
Cotton(Reactive) 5.55 94.50 11.39 3.7 63.0 16 Cotton(Direct) A 223 0.0 A50] A223 0.0 A 50| 1:8
Cotton(Direct) 5.46 78.00 20.35 3.6 520 13.6 Polyester A 157 0.0 A46] A157 0.0 A 4.6] 1:6
Polyester 6.48 60.75 26.26 4.3 405 175
° Cooling o | Fabric
60.75| 40°C| " ter 27°C| weightlke, 150

THIES 1 26.258163 | Water m3 | Gooling W | Steam kg | Water L | Gooling W_|Bath ratio
cve 0.66 1.50 2,08 4.4 50.0 13.9 1:6
Cotton(Reactive) 0.60 9.45 1.21 4.0 63.0 8.1
Cotton(Direct) 0.66 7.80 222 4.4 520 14.8
Polyester 0.56 4.28 2.10 3.8 285 14.0




* 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)

mm Feed water volume liter/min mmm Feed water volume liter/min
e—Total feed water M3 = Total feed water M3
3500 ——————— 40 2,500 90
£ 7 35 - 80
£ 3,000 - Val
< = 2,000 L
= L £ 70
19 30 » =
£ 2,500 2 = Jul
- = 2 L 60 2
£ [ 2 ‘2 1,500 - &
S 2,000 < g ®©
32 0 2 £ - 50 g
§ 1,500 } 3 E ( 40 3
® 7 /’ L1s = @ 1,000 - f g
> 1000 i g g II" r30 g
" AR ﬁ
g so0 f § s |" [
) i . dLl e
0 IO o o /l 0
N oS oS
weo g g e323¥eRS
& 588§ ¢ FE R MW n 6
= - H10_0M3/hrby S H A
Time 5th Sept.2012 . i
P two pipes Time 5th Sept. 2012
Figure: 4-2 Water volume to supply all factories except boilers in LFL(prompt data)
mmm Feed water : —— Total Volume
3500 1200
/
3000 / - 1000
2500
d - 800
. | | I )
E 2000 S
B | |l g
g 1500 H ) °
h 400
1000 - |
500 200
0 0
W0 DNDO A ANMSTWNOMNONDO A NMTWNONNDNO - N
S NN ounNg NN -—dooOnNT NN T OoOnNSET N MmN
NITNORIBOIANOANNOSOSANMNMITHNGNDBNS
o A A NN NN —
Time 11th to 12th Sept.2012

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 ption & Reducing amount liter/kg-fabric
Landmark Grameen
Material | Dyeing W | Cooling W _ Share | Rate | Share

Average

Av.water

Production/day

) | m3

Table:4-9 Saving steam quantity from warmed cooling water

Landmark Fab.

Grameen knit

Total stear
 Saving
Saving am

Saving energy/year

Cost saving/year (Tk)

3,200,000

2,180,000

0.4MPa-steam:2,738kJ/kg, Im3gas:14.7kg-steam, 1ton-steam=544Tk
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4-2. Heat recovery from dye-bath wastewater

= Cooling water supply volume liter/min Dyeing process is used hot water in dye-bath. After finish each step, dye-bath water is exhausted

Cooling water total volume m3 time by time. o ) )
Those exhausted drain is go to wastewater treatment plant without any heat recovery in BGD.
2500 30 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
2000 " 25 80
% | [ |
@
g 1500 g 60 1 1 N
£ P15 g
[ -
= 1000 e
=
- 10 t.0 -
500
5
20 = wastewater
(O YT T - O
FEo85ISCRnISRRRIZCAR 0 atmospher
O = A H AN ANNNNMMMOMOMF
R B B B T e T e T e T e T T T e e TR B e T e e R
Time 4th/Sept
N e o\
Figure: 4-4 Cooling water supply condition Fong’s 1500ke Dyeing machine ' Figure:4-6 dyeing machines (Thies No.5) wastewater temperature in LFL
mm Feed water IL/min = Total water volume
900 16
100
800 L 14
700 // . 80
600
c F 10 o ]
‘€ 500 // s o0 !
= = Fr8 s 40 \
& 400 H ]
= L [
300 / 6 20
200 1 4 9" to 107 Sept. 2012 (wastewater
4 < from 3 dyeing mc) 2] &
100 i -2 L oF time ey
0 .."".....HH....‘H.‘..‘.HI‘I.'.'..‘ 0 100
R T T TR T T e T T e A T T e B T O e B B I B |
R B Vo T B o B o B s o R Vo B I o o B Vo T B o B Vo R s s I Vo B )
NANAHOO SISO OOOEOORNNN G 80
Time hr/min/sec T 40
Figure: 4-5 Cooling water supplies for Japanese dyeing machine PIV controlled (reference) 20
o

time

@ 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 Figure:4-7 3 dyeing machines wastewater temperature in GKL
make efficiency increase.
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Table:4-10 Hot wastewater volume from dye-bath

CVC Cotton(Reactive)  Cotton(Direct) Polyester
1500kg Volume | Setting | Volume | Setting | Volume | Setting | Volume | Setting
fabrics (Liter) | Temp. | (Liter) | Temp. | (Liter) | Temp. | (Liter) | Temp.

Dyeing 9000 130] I T 9000] 95| 9,000 130
Scouring 9,000 | 105| 9000| 105] 9,000| 105\ |
Hot wash 18,000 95
Enzime 9,000
Total water 45,000 75

Average liter/kg-fabric

3

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 wastewate

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°C-15C=60"C

75°C-15C=60C

Heat recovery energy/day

(60°C-30°C) x
396m3=11,880Mcal

(60°C-30C) 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%

12.24/53.7t=23%

Energy saving rate *2

18.2t/306t =6.0%

Cost saving/year (Tk)

18.2ton x 300 x 544=3,000,000

12.2t/113t=10.8%

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 Area (Mg) /e No. Diameter | Length

Area(M?)

69.33
Total(M?) 400.53 | Total(M?) 124.51
Landmark Fabric Grameen Knit
Average Surface Temp 70 | C 70 | C

H.Radiation rate by insulation

(keal/hr/°C/m2) 2 2
Energy saving effect (Mcal/day) 1,025(1.57t-steam) 319(0.49t-steam)

| 1.57 x 300 x 544=256,000 | 0.49 x 300 x 544=80,000

Saving cost (Tk)/year

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

th
11 Sept. .00~
Machin Total Power Main Main Moter Load
No Item Rate
W hP A A W A W HZ %
AHT-4 | _ist | 3954 | 53 85 225 | 1325 | 210 | 1237 | 414
2st 26.5 | 15.61 | 25.0 | 1472 | 414
3st 20.0 | 11.78 | 18.0 | 10.60
Av 13.54 12.56 34.25
HT-3 | _1st | 235 | 315 2 166 | 9.78 13 766 | 459
20t 13.8 | 8.13 12 7.07_| 459
3st 138 | 8.13 12 7.07 | 459
Av 268 726 | 4580 | 3692
HT-1 | _ist | 1343 | 18 27 73 430 6.5 383 | 465
25t 5 2.94 43 253 | 465
3st 6 3.53 5 294 | 265
Av 359 3.10 26.76
AT-4 | _ist | 2686 | 38 54
2st
3st 16 942 | 134 | 789 | 458
Av 9.42 7.89 35.07
HT-4 | _ist | 2462 | 38 84 785 | 1089 | 152 | 8.95 | 459
20t 162 | 954 | 142 | 8.36 | 459
3at 16 942 | 13.4 | 7.89 | 450
Av 9.95 840 | 450 | 4042
250
20.
z 0.0
15.0
10.0
5.0 | “
0.0
9:51 time 2330 13:43

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

4@ 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.

4 LED monitoring device have worn out, so indicated figure cannot see clearly.

Table 4-16 Stenter motors condition ALKAN (Tarky made)
Power Load
Rating Measurement value factor Output factor
Ttem output Voltage Ampe| Freque Calculated
8 re ncy value
kW \% A Hz % kW %
1 [Main chain drive Motor 7.5 399 | 86 | 42 85 5.1 67
2 |Cabin Blower Drive Motor-2Pcsx7.5 kw 150 | 399 | 85 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 150 | 399 | 85 42 85 5.0 33
5 |Cabin Blower Drive Motor-2Pcsx7.5 kw 150 | 399 | 83 42 85 4.9 33
6 |Cabin Blower Drive Motor-2Pcsx7.5 kw 150 | 399 | 94 42 85 5.5 37
7 |Cabin Blower Drive Motor-2Pcsx7.5 kw 15.0 - - - - - Stop
8 |[Exhaust Fan Drive motor 7.5 399 | 57 24 85 33 45
9 |Padder Roller Drive Motor - 1Pcsx11 kw | 11.0 | 399 | 8.4 16 85 4.9 45
10 [Padder Roller Drive Motor - 1Pcsx11kw | 11.0 | 399 | 5.0 14 85 29 27
11 [Infeed Upper Roller Drive Motor 4.0 399 | 27 14 85 1.6 40
12 |In feed Lower Roller Drive Motor 4.0 399 | 24 12 85 1.4 35
13 |Others Load 494 | 399 | 63 - 85 3.7 7
Total 184.4 | 399 ‘ 834 - ‘ - ‘ 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
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Figure 4-10 Stenter main motors operation (GKL)
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-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.

wWashing affect Direct Dyes {LFL ‘Winzhing mFfact Ranctio Dyme {LFL]
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Figure 4-11 Washing effect by Direct Dyes Figure 4-12 Washing effect by Reactive Dyes
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il
Figure 4-14 washing off comparison (for reference)
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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 Itd.)

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°C,

@ 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°C, 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°C
306ton/day>0.85x(90°C-40°C) =13,000Mcal/day 13,000Mcal/306t=42°C
54.36GJ/day=300day/year=16,308GJ/year (Energy saving/a)
Boiler feed water temperature will be reach to 80°C, 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

Pipz section area [Jne:rafinn Steam
tirna Steam use

inch T | Cird hrs. tenhr, o gy

fi 150 177 Doiler inlet

i 150 177 Railer inlet

4 100 T4 oiler et
Total 432 142 |

i 2 3 2| oos 20 Fsso ank

2 ai) 20 10 033 15 Acoessories Faciery

a4 oo ] 24, .62 1.8 asnimg plant

3 73 44 0 0.74 14 Cierirmenls iron

3 5 44 10 0.74 14 Swamalar iron

3 I a4 10 0.7d 14 Sweatar iron

4 100 T 24 1.32 L Dywing (dul

G 150 | 177 24 288 71D Dyeing fdel;

] 150 | 177 24 208 Ti5 Ve dysing

G 150 137 24 .08 715 Faog's dysing
Tolal - 3340 - 14.2 306

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.

4 Boiler attendant put on record about boiler condition in quite often.
Table 5-2 is copied from record, No.1 boiler was shown as214°C, No.2 boiler was 213°C. As it
was high degree, so heat recovery has made the efficiency higher.

4 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

28




Those parameters are introduced “Boie”  formula.
HL: Feverish value by joule unit

A0 and GO are introduced following calculation.
A0=(2.957xHL/10,000)-3.91=2.957x41,800/10,000-3.91 = 10.57Nm3/m3
Go=(3.763xHL/10,000)-3.91=3.763x41,800/10,000-3.91 = 11.29Nm3/m3

Actual volume of exhaust=Go+ (m-1) xAo=11.29+ (1.4-1) xAo=11.29+ (1.4-1) x1057=
15.52Nm3/m3

m : oxygen content rate—oxygen content before burning in air/oxygen content after burning in
exhaust air —almost 1.4 (is ideal figure)

Fuel amount for burning(G)xSpecific heat of exhaust airx (exhaust air temp - exhaust air

temperature after transfer heat energy) =15.52x998x1.38x (214-120) =2,009,228kJ/hr
(480,676kcal/hr) : 47m3 natural gas equivalent

Total annual energy saving =2,009MJ/hrx24hr=x300day/a/1,000,000=14,466GJ/a

Table: 5-2 Chimney temperature record in boiler
Recording date  9/1

. Boiler No.1 Boiler No.2 Recording date 9/2
[ime chimney [steam |water |[Chimney |steam |water time - Boiler No.1
3 220 9.0 35 | 45 (Chimney [steam water
"""""""" - o 7215 | 80 45
SR B L 212
S 213 |
10 215
S N 25
,,,,, 12 | 212 |
B 215 |
14 212
Av 214
5-3. Heat recovery from gas engine generators.
Table 5-3 daily record on gas engine generator
Genarater | Ganeraterd Genarater2 |
- o 1 TSN TEASY:
Date and s | B4 1350 A 1ED [ 074 15320 .
Visltage v | 400 ans 04 |
erpere A | 513 1451 | 1436 |
Preracer Tachor o an2 o 0805 |
Dt put M s LI 2 |
Fracueesy Hz - s | 5008 |
nhest g 5 505 561 551 |
g3 hasdar Mewdih 237 27 |
Fusd upa rwinl Wi e - 158 | 158 |
Fuel use rtad W i - 02r 0280 |

@ 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°C, and No.2 is 561°C, 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: Ao
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Theoretical exhaust air volume for boiler combustion: Go
Those parameters are introduced “Boie” formula.

A0=2.957xHL/10,000-3.91=2.957x41,800++/1,0000-3.91 = 10.57Nm3/m3
Go0=3.763xHL/10,000-3.91=3.763x41,800/10,000-3.91=11.29Nm3/m3

Actual gas volume of exhaustion is below (G)

G=Go+ (m-1) xAo=11.29+ (2.0-1) xAo=11.29+ (2.0-1) x1057=32.43Nm3/m3

(1) Beable 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%0.279x1.38% (505-200) =1,519,508kJ/hr (363,518kcal/hr)
(2) Be able to recovery energy from Generator No.2
32.43x578x%0.279%1.38x (561-200) =2,605,345kJ/hr (623,288kcal/hr)
(1) +(2)=1,519,508kJ/hr+2,605,345k)/hr=4,124,853kJ/hr (986,807kcal/hr)
For one year: operation efficiency=70%
4,124,853kJ/hrx0.7 x24hrx300day/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
Heat radiation from surface of steam| Amount of steam
X Valve

Valve size valve leak

MlJ/set=hr MJ/set-day sets MlJ/day
,,,,,,,, oA o potel o p 38 S L9
,,,,,,,, 80A ] 267 o eAl o p oS ] 3205
,,,,,,, w0oA | 348 | 86 | 5 | 418
,,,,,,, 150A | 594 ) WA ) 3 ] 4280

200A 87.2 2,092 3 6,275

total 21 19,869

@ As 2l-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.
1 reason is damaged steam trap itself without maintenance,
2™ 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 deEending on leaking condition
Amount of lost steam No of traps [Total amount
Item

kg/hr/set kg/day/set  [MJ/day/set sets MlJ/day

1. leaks out a little_ 4 96 263 5 1,314

2. leaks out a middle 7 168 460 5 2,300
3.leaksoutalot 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/dayx300day/year/1,000=4,041GJ/year

Some pictures are taken in LFL as follows,

From dyeing machine

main pipe condence
extraction

Main pipe From condensed pipe

Figure 5-1 Condensed and steam leaking in many places
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5-6 Improvement of boiler efficiency
4 LFL has 3boilers and they have used gas for fuels. Only one boiler (No.3) has gas and water

L 4
L 4

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 ma.nagement, boiler efficiency should be improved more less 3%.
Steam evaporation weight: 4.57m
Gas consumption per hour: 360m’
Specific Enthalpy per kg-steam: 2,768kJ=661kcal (under 8 bar),
Specific Enthalpy per kg-water:167kJ=40kcal(40°C water)
Gas combustion energy per m’: 41,800kJ=10,000kcal
Moment boiler efficiency =
4,570kg/h*(2768kJ/kg-167kJ/kg)/(360m*/hx41,800kJ/m*)x100=79%
In case of boiler efficiency improved 79%=81%
358m’/hr- (358m’/h/81%x79%) =9m’/hr (9m’/hrx41,800kJ /m’=376.200kI/hr
376.200k]J/hrx24hrx300day/year/1,000,000=2,709GJ/year

Table 5-6 Boiler No.3 efficiency measurement

Measuring date 5" Sept. 17:40~17:50
Gas pti steam

m3/mim m3/hr ton/hr
1741 | 6.1 I

1750 | 60 |- -
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 5™ .Sept. 10:00

Water Softener (Ion exchange) Boiler Water
Inlet Outlet

Temp | 307 | 308 |
Boiler I [Hardness [ 50~100 | 0~10 | | 0~10

ns 224 233 1,792

Temp | _..307 | 308 | ...
Boiler2 |Hardness [ 50~100 | 0~10 | | 0~10

ns 224 233 4,924

Temp [ 305 | 308 | -
Boiler3 |Hardness | 50~100 | 0~10 | 10

ns 234 281 9,105

Blow down frequency: every 1min/hour
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5-7 Electric power saving in wastewater treatment plant (WTP)

L 4
L 4

L 4

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)

) Temp Table 5-9 WTP condition
Item
ppm ‘C 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 bo 0.0 4.6
pH 10.67 7.51
(Fresh mixer tank) Copy from BGD the authority report
Primary setting tank 3.5
Drain
Aeration tank 6.0 354
Drain
Secondary setting tank 6.2 359
Recover tank
Filter
Outlet drain
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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

1]
B0 =
- ] |
. 1i
g
& 7
% . I
w ry
60

o bl 40 &0 B 100
Lzad rate %
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.
4 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 X 0.76)x10h (No. 3 boiler operation hours) X 300day/a/1000
=259ton-steam/a
259ton-steam/ax2,768MJ/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

19

Elarortcn ke/hr 3,630 4,535
capacity

Fuel (Gas) CLiterhe | 7T L T T
Solsaniey (Lfﬁ/ (1))[33}’1) 6,206 7,781 1,114 (3,528)
Remarks (l)(g,lfrr:/tizn Sta:rizﬁtfor
y (10hrs/month)
Table:6-2 Boiler condition in operation 12" 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 | | 0o | 0o 10 N
Feed water quantity kg/hr 3300 1400 930 5,630
e bar | 77~83 | 77~83 | 71~83 B
Loadrae | ow | oo | wo 0 s

*1: No.3 boiler is operated 10hrs/day, because it is specialized for garment factory

Baker
irollen ] W12 13113~14:39
S/12 122 ~1 251
10 a
4
I_{'J !-I- 4
&= £ i |
g - 5-1 | '}
L -
2 a | | |
0 - | 4 1IN
0 — A | 0 .
Y o o o
AR sime o . o
Beslerd
9012 15:10~1547 saler wator
z maziremant
i
sz 11142
- |l 11
¢ o
% ’

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

| ) Amount of steam diffusion Valve Steam leak amount
Valve size MIJ/set-hr MlJ/set-day sets Ml/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

No insulation

Figure 6-3 Steam header by boiler in GKL

@ As Table 6-3, from 20 valves, 11,246MJ is lost in one day
4 11,246MJ/day X 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.
1 reason is damaged steam trap itself without maintenance,
2" 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
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_Table 6-4 Steam loosing amount depending on leaking condition

Amount of lost steam No of traps |Total amount
Item
lkg/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 outalot 15 360 986 2 9,857
Total 7 3,680

@ Supposing 7 pieces traps are damaged, energy loosing is 3,680MJ/day
& 3.680MlJ/day (3,680MJ/dayx300day/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 6-56 WTP condition
Name Parameter Data
DO 0.08
Temp 46.9
Water Tank
pH 9.4
Electric conductivity 4,549
DO 0.16
Temp 322
Primary Tank
pH 11.1
Electric conductivity 2,140
DO 5.76
Temp 31.4
Aeration Tank
pH 8.1
Electric conductivity 2,290
DO 3.6
Temp 31
Secondary Tank
pH 8.1
Electric conductivity 3,000
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@ Electric power consumption is L

35kWh total, all most 60% of ma e
consumption is occupied by air » s T = .
blowers. Therefore DO L * = '--I |
management is important, always b s |
check DO value, and adjust :; | |
motor rotation, as reasonable ,. Inlet pamp damaged
condition. o
& . &

4 Plant layout is quite well

designed, but activated sludge system
is needed return sludge line and control
return sludge amount.

Figure 6-4 Electric power consumption at WTP
(GKL)

m L b A s

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°C,
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°C, 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.

4 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°C, however heed water tank temperature 60°C
Total boiler supply volume is 5.6m’ from Table 6-2
Total calories for boiler supplied ; 5.6m’ x 60°C=336Mcal
Mixing ratio between condensed water and fresh water is needed formula as follows,

*
4
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60°C x 5.6m’=336Mcal/hr. X; volume of condensed water,
Y; fresh water to feed upper supply tank
X +Y=5.6m’, (94 x X)+ (30 xY)=336Mcal —X=2.6m’, Y=3.0m’
Boiler water is needed half amount from fresh water. Why??
Condensed water from dyeing machine: 3m® (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°C,, Off course, water volume is coming more.

By calculation from Table 4-8, cooling water amount is 140m*/day. (5.8m*/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 222?

Susp & improv:
(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.

S

If it is resolved that the reason of warmed cooling water is disappeared, some heat energy
can be saved.

Saving amount: (80°C-30°C) x 3m3/hr x 24hr=3,600Mcal(15GJ)/day=>5.5ton-steam(1800Tk)

Heat exchenger(heating up)

From dyeing m/c
Ste:

To dyeing m/c Condensed tank

Heat exchenger(Cooling down)

From dyeing m/c
Cooling wate

‘Warmed cooling water

To dyeing m/
o dyeing m/c W.T.P or outside

Figure 6-7 Model drawing heat exchanger & function

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
F g Cc_me::_a’.ei’:‘x_HMWe'.:r - Sumaestve vshe
s = pegw T outaide desinen
] : )
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Figure 6-8 Condensate & cooling water pipeline in GKL
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Figure 6-9 Condensate and feeding tank in GKL

6-6. Supply water for boiler

4@ 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

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) |C
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 79 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
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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/hrx24hrx300day/yearx0.01 =403ton-steam/year,
403ton-steam/yearx2,768MJ/ton/1,000=1,115GJ/year
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Table 6-6 boiler sugglz water guality 12" Sept. (GKL
Electrical conductivity |[Temp

Hardness
us

Raw water 164

Boiler water 2 0~10 6,934 -
i2
E "
P s -
5 -
i e

= -

2

o a2 a4 o8 1] 1 12
Thichiness of walag [rrm)

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 \Y 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 Ibar 4~5%

Temperature management

. 100 o

of inlet air Temperature range reduction 30~10C 3%

Check soaking pressure load | Reduce 200mmAq 1%
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Figure 6-11 Air receiver in GKL
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Figure 6-12 No.2 compressor power consume
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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 0il(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
USS (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 in to big revolution for changing the prod,

and utility systems.
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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 Itd
Table 7-1 Summary of the proposal from JTCC investigation at LFL

Saving Saving/a Saving/a | Invest Payback
[tem (G))a Steam-ton Unit=1,000 Tk (year)
Process Innovation
4-1 | Cooling water 16,260 5040 | 3,200 1,000 03
_______ utilization | T
4-2 | Heat exchanging 14,922 5460 | 3,000 10,000 33
| fromwastewater | 7T T U T T
43 | Heat insulation to 1,285 47 256 500 2.0
dyeing machine
Utility innovation
5-1 | Steam condensate 16,308 5,969 3,240 1,000 0.3
,,,,,,, recovery | T T T
5-2 Hgat cxchangclr from 14,466 338,000 2,700 5,000 20
_______ chimney hotair | 77T ms-gas | U U T
5-3 | Steam boiler by
exhaust hot air from 20,789 | 486,000 3,888 10,000 3.0
m3-gas
777777 generator R S S S
-4 1,180 500 0.4
S T
1,475 800 1,000 1.1
556 1 Boiler officiency | T
63,000 504 1001 0.2
m3-gas
5.7 | Wastewater | | ||
treatment Electric
------ Total saving 18,768

*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%
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7-2. Proposal Grameen Knitwear Itd
Table 7-2 Summary of the proposal from JTCC investigation at GKL

Saving Saving/a Saving/a Invest Payback
ftem (G))/a Steam-ton Unit=1,000 Tk (year)
Process Innovation
41| Cooling water 11,000 4,020 2,187 1,000 0.5
_______ utilization | T
4-2 | Heat exchanging from 9.931 3,660 2,000 6,000 30
,,,,,,, wastewater | T
4-3 | Heat insulation to 400 147 800 500 L5
dyeing machine
Utility innovation
6-1 | Steam boiler efficiency 717 252 137 0 0
,,,,,,, bylessload ol T Tl
6-2 Thermql insulation for 3374 1243 676 500 13
,,,,,,, steamline | Tl T T
6-3 | Steam trap maintenance 1,104 408 20 500 25
6-5 Stejam condensate for 4500 1,650 398 0 0
,,,,,,, boilerwater | TRl O T T
6-6 | Boiler water 1,209 445 242 100%2 0.4
,,,,,,, management |\ T\ ]
6-4 | Wastewater treatment
_______ Blectricsaving | L
6-7 | Electric power saving
,,,,,,, forcompressor | |\ L. .
Total saving amount 32,235 (34.8%) 6,442 8,600 | Av: 1.3

*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)

Energy intensity GJ/day Base line GJ/day Saving Potential (%)
factory | Elect. Heat Total Elect. | Heat Total Elect. | Heat Total
AL 236 16| 352 ) 846 | 1,536 2382] 279 76| 148
B o] 139 ) 2001 340 986 | 10881 2074 14.1] 185 164
C 84 280 363 662 | 1,059 | 1,721 12.6 26.4 21.1

Table 7-4 Yarn Dyeing & Finishing Factory in China
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Steam Saving Potential Saving Saving money
consumption energy Potential 2100Tk/ton-steam
ton-steam (GJ) (GJ/year) (steam-ton)
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




APPENDIX

1. Research Schedule at Bangladesh Dye-houses

2. Factories Profiles

Landmark Fabrics Ltd

Grameen Knitwear Ltd

(Landmark Group) (Grameen Bank Complex)
Establishment 2001 1998
Number of D & F:200 (3-shifts) D & F: 500 (3-shift)

working person

Garment:800 (day shift only)

Garment: 2,500 (day shift only)

Production

Circular knit fabric :1 Stons/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

Date Position Remarks Date Position Remarks
g 9/18 Additional data
8/31(Fri) | Dhaka arv. (Sab) Landmark collection
9/1 (Sat) | Preparation 99 Grameen Dyeing me &
(Sun) e Water pipe
912 910 Dyeing me
_§Su ) WS.T 1st Presentation. —@ fon) Grameen Egieler & Steam
9/3 Dyeing mc & 9/11 Finishing mc &
(Mon) Landmark Water pip (Tue) Grameen wastewater
Dyeing mc oy
9/4 (Tue) | Landmark | Boiler & Steam | gz | Grameen | 2dditional data
line (Wed) collection
95 Finishing me¢ & | 9/13 d .
(Wed) Landmark wastewater (Thu) W.S.T 3rd Pregentation
9/6 - . 9/14 Dhaka
(Thu) WS.T 2nd Presentation. (Fri) Dep. Transfer at BKK
g . 9/15
9/7 (Fri) | Holiday (Sat) KIX

Production m/c

Thies & Fong’s HT dyeing m/c
Dryer, Slitter, Stenter

Sclaves HT & AT dyeing m/c
Dryer, Slitter, Stenter
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Utility 3 Gas boiler, Diesel & Gas generators | 4 Gas boiler, Diesel generators
Water & 3,600m3/day included other 800m3/day to dyeing
Wastewater factories WST:720m3/day
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3. Main facilities in Landmark Fabric Ltd Dyeing & Finishing

Thies Nol.
Thies No2.

Thies No3, No.4

Thies No.5,No6
Thies No.7
Fong’s No.1

Fong’s
No.2,No.3

Fong’s No.4
Splitter

Padding
Dewater

Dryer

Stenter for
Finish

Stenter for
Pre-set

150kg
300kg
450kg

800kg
1200kg
600kg
800kg

1500kg

10 tons/day

8 tons/day

8 tons/day

8 tons/day

10 tons/day

1 flow HT Round Jet
2 flows HT Round Jet
3 flows HT Round Jet
4 flows HT Round Jet
6 flows HT Round Jet
3 flows HT Round Jet
4 flows HT Round Jet
8 flows HT Round Jet
With

retwist
Open

width
Tube type Net Conveyer
With q

Padde Vertical 8

N chambers
With

Horizontal 10

Padde

r

chambers
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Extensible 6
flows

Under repair

Laser search
Mangle type
Gas burner

Gas burner

Gas burner
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6. Dyeing and finishing layout at Grameen knitwear Ltd
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5. Dyeing machines profile in Landmark Fabric Ltd
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8. Investi,

sation planning for each facility in dyeing & finishing

Measurement . —
process Number] Measurement item Measuring instrument Frequency Notes for measurements
. . Select the biggest
1 |Electric Power consumtion EPower meter .
capacity m/c
2 |Feeding water volume Visual inspection Prompt Check to progrum data
Feeding water volume for ) Compereing with Progrum
3 ) Uttrasonic flow meter
cooling chart
. Thermistor
4 |Cooling water Temperature Prompt
thermometer
Feeding water temperature for  [Thermistor
Dyeingm/c| 5 Prompt
J dye bath thermometer P
) Thermocouple
6 |Drain water temperature G
thermometer
Radiation Record both dyeing and
7 |Jet m/c wall temperature Prompt &
thermometer surface
. . pH & Conductivity - .
8 |Drain water analize Prompt Rinsing water after dyeing
meter
9 [Fabric weight in dyeing Visual inspection Prompt Possibly sampling
Measurement |\ 1o Measurement item Measuring instrument Freauency | Notes for measurements
process
1 |Water content before drying Balance Prompt.
2 |Operatin speed tachometer Prompt vCo:npermg with m/c
3 |Temperature (PS & PV) Visual inspection Prompt.
Radiation Compering with m/c
4 |Dryer wall temperature rormometor Prompt o
5 |Air volume from exhaust duct Ar Prompt Must be under 50°C
6 [RPM in exhaust fan Visual inspection Prompt Must Ch‘e,Ck any alteration
by condition
. Visual inspection & Must check any alteration
Dryer 7 |Exhaust fan power consumtion Clamp Prompt by condition
g Hot air temperature from Thermistor Prompt Permission to make hole
exhaust duct thermometer P to chimne
. Radiation
9 |Fabric surface temp. at outlet thermometer Prompt
10 |[Inlet aspiration air volume Anemometer Prompt Check air blow direction
11 |Outlet aspiration air volume Anemometer Prompt Check air blow direction
12 |Fly dust filter condition Visual inspection Prompt.
13 |Gas consumption Factory's meter & Copy Chf:ck consumption by
record drying batch
14 |Electric Power consumtion EPower meter Sontnuees pejnccsedinlceselc
logger continuous operation




Measurement

process Numbes Measurement item Measuring instrument Frequency Notes for measurements
. . s . each blower- pump- agitator
i Electricity consumption of Waste  |Factory's Electricity ~ |Prompt / day sto. (required each
water treatment equipment meter or clamp meter |average ) 4
equipment)
. . Factory's Electricity Prompt / day
2 |Water processing equipment
meter or clamp meter _[average
3 |Water hardness Chemical drop testing  |Prompt
Factory's Meter &
4 |Quantity of supply water Coj
Water sdupp\y Y pply record Py
an "
5 |Feed pump (electricity) Clamp Prompt
wastewater 00 v o
evels of the wastewater
6 ) DO meter Prompt
treatment equipment
Inlet temperature of wastewater .
1 s Thermocouple meter  |Continuous logger
treatment
8 |Volume of wastewater Factory's meter Record copy
0 Inlet and outlet water quality of Data of factory's record Co BOD/COD/T-N/SS/
waste water treatment the » JMLSS etc.
ME:;::;Z'::M Number| Measurement item Measuring instrument Frequency Notes for measurements
1 |Over all capacity Current me‘ter. . Individual check  [ON-off timing
stopwatch, inspection
Compressor Checked at opening|
2 |Air leak Listening time Consider on site
Piping 1 |Heat insulation Radiation thermometer |Prompt Including the steam header
If you have a large receiving
1 |Power Consumption Factory's meter Continuity point is the location of the
Receiving and Chook sites meter & {MAX
distribution 2 |Power factor ecK sites mete Prompt
record
3 [Maximum electric power Cheok Factory's daily Copy
record
Factory 1 |Lighting condition Light meter Erompt — Each process
environmentf 2 [Temperature and humidity Thermo-hygrometer a\::g:te & Knitting process

Me:f:;z’::“ Numbe: Measurement item Measuring instrument Frequency Notes for measurements
5 9 Continuous
Electric Power consumtion E.Power meter
logger
2 |Water content before drying Balance Prompt
N Ci ith
3 |Operatin speed tachometer Prompt ) o,mpemg with m/c
indicator
4 |Temperature (PS & PV) Visual inspection Prompt
. Radiati i i
5 |Insulation wall temperature adiation Prompt Qornper\ng with m/
thermometer indicator
6 |Air volume from exhaust duct Anemometer Prompt Must be under 50°C
Stenter 7 |RPM in exhaust fan Visual inspection Prompt Check fan & motor spec.
. . . Must check lterati
8 |Exhaust fan power consumtion |Visual inspection Prompt ust o ,e.c any alteration
by condition
9 Hot air temperature from Thermistor Prompt Permission to make hole
exhaust duct thermometer P to chimney
. Radiati
10 [Fabric surface temp. at outlet | o0oio" Prompt In case for drying
11 |Inlet aspiration air volume Anemometer Prompt Check air blow direction
12 |Outlet aspiration air volume Anemometer Prompt Check air blow direction
. Factory's meter & Check consumption by
13 |Gas consumption Co N
P record id drying batch
13 |Fly dust filter condition Visual inspection Prompt
9. Investigation planning for each facility in Utility
M 1t| .
2SUTEMENY N umbel Measurement item Measuring instrument Frequency Notes for measurements
process
| Steam consumption (water supply)* vFactory's meter Visual day average Gopies of factory'srecords
Pressure inspection
2 |Blow loss* Time* Volume Stopwatch Prompt refer factory data in past.
3 [Blow water quality pH & Conductivity meter |Prompt Measrement by beaker after
cool down to collected water
Factory's daily record for
4 |Fuel consumption boiler Copy
Thermocouple .
5 |Feed water temperature ————— Continuous logger
Bal: hi
6 |Condensed water temperature Same as above Continuity dimen Leieen G e
Boiler of water
7 |Steam trap Visual inspection Prompt steam leak etc.
, - Gas compressor exhaust fan
3 . Factory's electricity
8 |Boiler equipment Prompt water pump each other —
meter or clamp meter . g
(individual)
" " Simple hardness kit &
9 |Boiler feed water quality conductivity meter Prompt
10 Exhaust gas temperature (inlet and Thermistor thermometer|Prompt Presence or absemfe of air
outlet) heater and
11 |Fuel calorific value Gas supplier's data Copy
n . . Check in th: it of
12 |Amount of supplied soft water Utrasonic flow meter |Continuous logger | o' " o o or ©
condensed water to boiler

53

To check each motor control (Inverter or manual)
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10. Peoples who have supported JTCC works
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