SRED/Y G

eeeeeeeeeeeeeeeeeeeeeeee

RO -0 DD

(BN 8 TR Gl Sz
= faert
e, g e f e Fw SEeE






Y

e afStame

ROI-0

fons
fAfveaad @ FRT [ord s
GG G oS TS I |

e

e VM O e A O IO M S
TR el T € &,
QN wFe Ogae, Qe TR
YL PG QT I T TR
(G2 AT G SPTHI |

SREDT,

stainable and Renewable
Energy Development Authaority

GFR 8 TN WA Sae T~ ()

fags feroer
e, wenfy 8 2feer 7w Taeaes






T, (SfF-3-2MR BT, 9 R
AN QYENER [, G
8 e o aws SAme!

Bkl

(BT QR TN QT [RE0 Foorel Jad FRAG (Fei A8 WIS AR | 05b-2050 A T
Tifre FAFICTT &7 fofe T0a e 1T aforava e Smiite Sifl Sifoq™wa &iwig | 3 efstamee e

TR Qe TS g efewfre 2w qer Sif st arfz |

FRNCANN QT &M, el Teyae G Al T G ffoe waeet (et J7re R[fey sifrwgmn ¢ Fifvee
SIS TgEm w12 | AP RKeam 1% ¢ QA frves @ifs ot 72w ST AT Iee SNifer ey 37

q AR ARS T AT FABF T T QIR AT A ASRE Wbz SR |

T I, S I,
T foa&Ar (@

gr‘ﬁ r""l
T, coifer-2-3% ooty A7 Ry






e W, awf
sfewar
e, @Enf @ Afile 75 TgeleT
SlASTS AT I TR

(B3R @ TARACAIT WA ST TSI ()T 200b-205s T IR T efforame’ aFiva Sriois sy =i
TR | AFSTEVAIGTS TN FENE, G wFe! @ Tt e [Fore g7 [y FdGew 712 afswew A
e Sifay oIt qreif |

208 FICER T AICER R qCF [Prod T (A= (AT SSTRT &A1 FAIEF G0 N SH P | A= eiear
R RIS SIS (Tt IIFTCA= SIS FCHIT® (MO SITI (/T SR (AT SIfeTai SRelT e e |
208 FER TCHY SN G5 S (7 T @ Sfeer=y Wea e, @ @ Afie 7w Tgee asfweng se
FAE |

ofare gEif Waoier [fvesd «a S TRee! fetaity ST F[BIE TN Gl (At [y Seomeas
2T BIEITHR | 020 ANER WK SRATS (6 [T do *oTex TR FIEAIN (ATF SAWR ereyaar e Ft
TOACR | @ ST STE (] TN QA @A @ QA wrs] ST TE AL @]l Of il 211 TR |
fAgre *ITe =g, W47 @ A (R SAfRSEa! a7l @ IR (ol eyl Ofv! A 0 =if gt 3

TEAIC TIFNCAT AN 20® Yo NS [Rigre Tesiifre 206 | (AT TIHAT G ¢ ¢ 74 GTETR (@ oS JraT
T AR A ARRCY IAFOI eiefoTe ZEE | THRIT GaaE Eed e Zom, Ees SR Art gemR
G HFIC ETRIR AR AT IR a2 I FRCR | e TRy «fefefes Ry v geF, qief e
AT FfeT (AT 8 EINFR/ S ARG TSfI M SRR ML FAFICH TR QeI Tyt
S (T NPT FIE S AR | SRSl [@pfes qaifes I g v fer ¢ Afafers afsdi «mife sifes
BIFG AT TGO HPICT G SR Tyt Srerey & (e Qi) vt ffbre ovoa ool ewrpeid wami
T 0 S A 4 |

FARNC QI G3R G TFo] @ TR RS FAG 0 A7 & fSrana(s 78 FFCeTa SR TS S
0T AN T | 9 ST e A T8 A0S A ASHE ST '@ o7 |

T I, O I,
T FHa&Ar (@

K o, )
/s
."K J 4-'-"---'--

) -

/e am, @xB

-

"






T, S FRICH
[GISRERIPE]
famre fretet

GFE 8 TR T ST FEATF () 2030-d5 LG TS TRaees SR O MHfTe aFfs
e TIQT €@ AR, G ATFA 8 FAGT (FCLE NN SR Gl arorer Whoe ¢ e e et
GFTSIT FE I TR |

N LA (41 A A (0P IR BTSN -S4 ST (AT THI® RCACR | 0% I N AR
qF 90 [yeed JFe (R (3T, @il Qoo «F FTHIN@! TS IR 2083 ANTHT VKT TF© (P GTS G 5
A | (T 9 ST ST TN G 2P ¢ Gl wFe! IRG Tl AT 2T Sf! e
FACR |

T IHAT AT ETER @ PIesT ¢ NFfAT e T2rs! emitad T & 36 NREF SR SR
THAC SRS AT I | CTRRGR TAMER & AffEns Ciame a3 ¢ ANEs ene g oFg AR S0
TR | AY-RIR T=AMER FWIRTS! AGIRER F0F (A9 oy Ztas T3w [Tt wrifr «F <o Iy 2910ed o2 8ot
(TI5T) @z T4 Z00Z | FEIH (N AT T80T Z0o [gpe SesAviee AT efstamey tofq, Enafage A2 @i
i e, fg e afifers efesn il wfes s A o= v s =g ¢ AR awT e T
FDR ANGSR EINIR, STl SACAEHR T T@-R@PTE SeIced Weat fafiresitd qef @ igyees wiftrg#e
AR GOV IBCS (O IS T AR |

QI 7o ITIRGAET TF=N1foq T w5 o Aot QWi FIEGN, TFS GeTd oA T 8T (XS QI 25wt (el
ot (e R &9 (A0 [eAfas Siof @ et Sizge 3 (s 26 Taeifd) Seameie fHitg 921 S 0%
ATZT5 SFHT FICT HeTI ACACR | TS T G SPTHT 8 TG A9 FG (O NI (T ST Glelfer
BTG NPT IR =S 9y SR e AR e AN =R | wifyy @ efsrame egres A 7y

VA2

©, T JIGT



SRED/.

Sustainable and Renewable
Energy Development Authority




7"
& G, R Sfwrey

'

=g AR
( \ -~y G
k-:ﬂmr'ﬁha.ﬂlmh e ot

Bkl

TSN AT ITY 8 FAVH (9T LCOINCET (TR [ I (NI T 78 AR | AT (U &ffonT 8
TG AN G @2 FETfT wFe! @ Hegwe A0S [ROIT SR AT T ZCACR | SN FElf Qs
JIETTATH *1® BIICETE AF MHE (Tl 030 AR TFIA@ *So *Iee R TR GET (AF Ty FA1 TS0
GPITE ACR | QI Tl @ T JRFCACH QTS T (IR0l 0TS (Tl 17 TG SRS @A 9E 4TS |

2RI QT T (AF RgTR SRAWCTR A TARFCANT G *& @& @I, AT, ACAIET, I *fE 727
s 10wy (el (6 WEifaR ot ez, TRy Qe Sioiazs 436, GTeR (@Ihe AREMe, AT ¢ TTg
e Tpifore FIF@ oI F0Z | I T, T 3Tf0 e IBIC o & 3G famye Besive | e *ifets wrslz s
TR FACH SO G FRrwT NSARTT 2T, TSI IBITC G (FRAfTR AN Lo, STPreToNFETT Fler
(T, Qe v Tgfes Ty g g A &iE, TFe pEl TeepTRel Topifn i@ ey vecg | @RI wwe! fofes
FAGNLTE CTer e G wFel @ Feqwe TFBIF 27 2090 P IFIRT F4T Z00Z |

Ie 205b-d5 wRER Ul [Kfeg TR wUfefes ¥ afs@mm(t @ ¢ Ruaed JReeTa 76 Ao = 0T
ST AR |

e
»

. CZEE Sy



SRED/.

Sustainable and Renewable
Energy Development Authority




: (NS TS 2 TS
ARG (T GleTIf) 8 3wy

CAIRrW ST 39
THA-IBITS (FETI Tl @ FRAT) 8 Wy

T @A Aif
TFI AT (2PT) @ Ty

T: SIFe AW
TeFl AR (33T T W) 8 Wy

ARG (A¥PT) @ FWoT A>T

TAART

AR AFT G2 g TeAWe, R @ &AIET T
e fFarerer Aot 2058 T (AF @O G &F
FE | IS (O AW A Fifaa Sy @
TR e o ¢ Hfe e /NG sifaesmr oz s
JBIRT &F FCACE | (7 T8 @@ora f[ore 205b-5s wfqmea@
FEGT @ e W I AfSTawe QR0 LAY (T TR |
TS AT T TR Gl =AW, (IR 8 F=LA =
@3 Rye FfT 7% AR @ AT THFS T oy
FCTHT B SHZIT FAIT THBT (VAT CACE |

@O IR TEVER ASRE AT G IR
TRBET FAFSI/FEIR MR BRI-cvoetr, @ @ s=eaifret
ST AT RO T (@A | o) ST T3
TR wam | e o @3 SeaRdr ¢ SgRYT «3R
SQTE MEFNTA O T8 e effstamacs @+ &
BT Fows! GIvlT TR |

R G i b e o i i) > IR IR [ R G S R
ARSIV ST LTHBI TGS SHRL TGS @Pfo FIR7
VBt R LAy T2 |

e B Afermas TR fe/efedmsE ¢ wadr
HfeerTa 76 A 7S 20 |



SRED/.

Sustainable and Renewable
Energy Development Authority




T
5.9 +{fgfofe
SR BTN FIEET

5.9 @S AT
5.8 SR TS SR

3.¢ IR GRICIRIAC D)
L 8 I
2. T

23,5 TS

R.5.3 AfsiEar ofm

2.5.9 CTOIF ARAST PO
2.5.8 @uI'7 ey o3

R eifarwe
RS TErEA ferer
2.2.% RS ef*rwer

2.9 YR SET T

2.8 3-13fere

Q¢ 3-fefar

Y BTSN FEET

2.9 STRRT35

b OIS ST

L5 (TCI'T S LA AR E
2.%0 e T TS

TR T

9.d AN Gl

©.5.Y RN Fef [fEwe Sifewen)/Rfamy/angee
©.5.% IR GEAIT S oA

0. eI GIERI e
©.2.5 PPA =rfe oW ARARIGE EEE A
©.2.3 Lol T[Fe W ARBIEE GlIee AlS
0.2 CTF RYR TeAme ST
©.2.8 CIEH @ T
v..¢ @R e
02N CTRCTE
©.2.9 FH6HA EIF 5T
0.3 (6 i Fidey
.25 CTeR fGefee eTBR PiesT
O.R.00 G Il

©.2.5y MY e

99-0

o
hY:)
o
o
0

-9

29
29
29
e
Y

Y
R4
N

AW
S
3B
3B
St
S
3B

V9-88

(ol
¢
le

Y
Y
09
9
09
b
b
o®
o®
85
85
83



0.0 AT /SICIT

©.8 ABIRNE /[N AT T
A Ao 8 HTFS
8.3 eI e

8.5.> R @ G T ¢ «3 7% AT FGEH

8.5.2 ffeg orawa et axiEs wAfasre

8.5.9 g ¢ JFIfore ATe QI AT FIre!

8.5.8 W wiFel @ TR faess oigw/Rifd/Aoser eemm/meriae
8.5.¢ I AIZIoM FIEET

8.5.% WA wFe! SFue Ta@iifs (=Tl F@w

8.5.9 QRN W% oI« feafel @™

8.5.b WA Wl @ Heqwel ForifFe ifefE relivar T

8.5.5 TNADOTNSILETF Ff@T
8.5.50 GEIW wFel 8 FeTwe RTqF AnF=I= 271

8.8 Qe wFsl @ A aws e
8.2.5 I fadir=l
8.2.3 W ITH T OTONFR FeT (il
8.2.0 GG fh [l @ (F- T @
8.2.8 gy FAT TN AT “AfIsE=E e wenf Ty
8.2.¢ TR ¢ GEAIfeg 7% @ T TG NGO IVIRAILI S I

IR &5
@.5 I TSl @ T Jie P WL AT 2
€. (CTSHATTS O AP TGS e TS (ST (FATE) &Fg

€. FEHRT OIS ATGHN (AT 3T I ST

89
88

8¢-¢8

89
89
89
8V
8%
8%
8%
o
¢o
o
¢o

&>
(@)
@9
@8
@8
@8

(@]

(&
SN
Sl



Content

Introduction

1.1 Introduction

1.2 Responsibilities and Functions

1.3 Goals

1.4 Objectives

1.5 Strategy

1.6 Action Plan

1.7 Significant Achievements of SREDA

Administration and Management

2.1 Administration
2.1.1 Manpower
2.1.2 SREDA Board of Directors
2.1.3 SREDA Office Building

2.2 Training
2.2.1 Internal Training
2.2.2 Foreign Training

2.3 Modern Office Management

2.4 e-Filing

2.5 e-GP

2.6 Innovation

2.7 SREDA Website

2.8 Paperless Office

2.9 SREDA Extension Plan

2.10 Annual Budget of SREDA
Renewable Energy

3.1 Renewable Energy

3.2 Renewable Energy Policies

33 Renewable Energy Development Plan
34 Solar Park

3.5 Solar Power Generation Activities
3.6 Solar Home System

3.7 Solar Mini-Grid

3.8 Solar Irrigation

3.9 Rooftop Solar System

3.10 Net Metering Activities

3.11 Solar Drinking Water System
3.12 Solar Boat

3.13 Feasibility Study of Wind Power Generation
3.14 Biogas

3.15 Activities under Implementation

Energy Efficiency & Conservation

4.1 Energy Efficiency in Bangladesh

4.2 Energy Consumption in Different Sectors

4.3 Potential of Energy Saving in Industrial and Residential Sectors

4.4 Formulation/Revision of Energy Efficiency and Conservation related Act/Rules
4.5 Planning for Energy Efficiency and Conservation

4.5.1 Formulation of Energy Efficiency and Conservation Master Plan
4.5.2 Action Plan for Energy Efficiency and Conservation

67-71
69
69
69
69
70

70
71

73-81
75
75
75
76

77
77
79

79
79
79
80
80
80
80
81

83-94
85
85
86
87
88
88
88
89
89
90
90
91
91
92
94

95-105
97
98
98
99
100
100
101



4.6 Energy Efficiency and Conservation related Activities
4.6.1 Energy Audit
4.6.2 Schooling Program for Energy Saving
4.6.3 Waste Heat Recovery from Power Plants
4.6.4 Waste Heat Recovery and Co-Generation in Industries
4.6.5 Energy Saving Potential in Industries

Ongoing Projects

5.1 Energy Efficiency & Conservation Promotion Financing Project

5.2 Development of Sustainable Renewable Energy Power Generation (SREPGen)
Project

5.3 Household Energy Platform Program in Bangladesh Project
Photo Gallery

Abbreviations

102
102
104
104
105
105

107-120
109
113
119

121-130

131-132



fons
fAfesge @ I oo e s
QI PO AT A5 |

e

eI feerar fMPoewace G g
ST ¢ o7, QAN wEeR SFa,
QAN TEE AR FRET 97 R
Too KA G2 QI FAT©
AR |



\ | v
i @Y a4y




3.5 Afaffe

@ Swel frgd, afes fRofmm I @pm 3 wEf e &
fafvewaces QR SieTfag ToF MoTere! T JT F91 QTS | 9 I (G2 ST, Tl

STCF SR G IR 8 @A, W, AffenE ¢ MEe et ffveaad @de FIET Mg
A S, FATFT 8 W I WL G TS @I TR =R 4B GEIR e TS

(B3R @ TIRFCA QT SFAT FEF () 5157 FCH | 2058 AT 23 oI |
T (T8’ L@ &F T | vt
. e fSarorat Nioewace S
5. DI PRGN e Sof fsaaeTe! i
o TARMEI G IR 8 R IR G 7o o6 AR G Sy 8 &,
o QIR WS i @ e TIES AT PG T TN T S, Qe
o (GITE QR T oICRECl @ T I AfDIeTe ST TR FIET @GR TgeT
o GFE GE Aie RfFwTs™ =R Afic 32 TR (GFAR G ST
o TN Wl Jfae oy Sy Aoy efrewaer ¢ (erafere A |
o (I3 QAW I ITT (ST ACH ARFHN 2T 8 IWIAH
AT AT
o TIANCALY QI S WY« 2GR 8 T Syl &Rl
o (53 8 TN G HefHB qNeTwg et Sgae
o ¥ ¢ IRIFE ATe YaIfE STH BT
o TSy TefeTs W3R TARWEHINSF FFT AT FITNCT TN a2 GO Wl 8 Ao [ 7oF
2fe9T 8 TS |
5.9 (FETS AfFgar
of¥ifiFe, W @2 (1T Seke Lot
G2 G ATe [ e

RN G G G AT @ AT Gl TG SO THONSLeTE PRI &7
(B8 GIeTIfer @TICa RIS Ao '8 R[fY-Rgi iz

'R ARTHN 8 AT 2RI FfEB WA GAAACS TS

(BFR QeI Seyaeey Rfacaees oy ey ©=f<e satze Jaar e, [Reaae ¢ et
GFE GRTI ST FHFICT ALEB FFACF TS FAC fog] TN B R (ERATT |

3.8 WRFATP TS SR

TSR A MM T pfE IWIRE ooz
Forals 8 ERIF AT

FIfzelf wwel @ tfeFer SHae

FHATI SR

o2 P € F-2relire o7 B IBIRT (SIS

o LT [IBIFNT ST |

I AT 205-205%



3.¢ GO’ Sy et

o TN W& (AT (T Yo NS TPy R (7 A1 FIEBT FHq Tl AR, I N ¢ 7%
Tt W BB, Yoo GTETR BRTHE 1, <3 § cirea e gz © 5 ZEHET ot erem =1

o ATy BIYT T WY NCE A Cooo IR BB fedd €3 WS 8000 WiER NAE Ko
ANCOTE FICO o AFF AR;

o TARMM FEN a7 O (FHIISII AT 8 FeFFCIF G SO AT BIGITIZT HIEFA (Www.

renewableenergy.gov.bd);

TR G R CEFTIA THTIR b

52 5 Bt T3T Wifor @ FITET FTgFa g2 AFF IBIC 27T HIBT AZ;

A KA TR Fig;

G GRS e 8-S bie@ae (solar.sreda.gov.bd);

5 fBIfe NBEHART o, IV ISHEAT FiFe!, GHfare v Frrerg Aeme afsmw

AT G TR FALHTL;

eEifos FFe ARCbRE (G35 RN fefers ena Tk e SBIere Moot HI5! a2

o TN GNET @R Wpifore TV S0y AT Irefo FI @CEH (TSRS Eo*T FoF «J2 Bt
T FIEGEN BRI

e Climate Investment Fund @¥ &9 SREP Investment Plan &6 8 SECIWH | a¢.00 (96red) ffeme
RRlcERCRIGE I

o (TSI’ St “Energy Efficiency & Conservation Master Plan up to 2030 &¢Iz

e Energy Efficiency & Conservation Promotion Financing Project @3 Siiee Gieiify 7 T@=iife 132w

Ty ¥, O @ SR ATS To 0 (8% ) AT &g R @ WA FIIG HeT=II;

JIETA*! AT T AR ¢ o TIfGre At Ff4r emItTa Sy [ 2eze;

“Building Energy Efficiency and Environment Rating (BEEER) " @3 3378l &3(;

It wFel @ STegrd [fEaeT’ 2050 GaR QT N SfRQAEr’ 2050 @er;

pfes T@Afed T AT SBIETe O (FICAfeTe (FETET™ 7 TS 2ek;

P @ (et e fafreei FarmeEny G 3 QEfe wel @ s [REe TreTe@ms EIER

e

o (PRI TW-RAA TATFCA QI qR QI 7! 6 AW AT oo F411 &y freercs
OIS FeR (LT SCET;

e Country Action Plan for Clean Cook Stove &« 8 IRBIRCHI & “Household Energy Platform in
Bangladesh” A& e/%g a2e;

o  TEIT T HEIR WS TEIR G2 TF© Bl KAl |

T ST 205b-205%






T St 2050-2056



2.5 &P

R.9.9 IS

(GFR @ TARFEPT QA SF FSTF ()T T2 Ao npRel P ReEaR ae ol 24+,
T G, QN 7ol @ Ferwd, NS @ g a2 9 TIR 15 T4 AR | (OIS AW QA S
wfefae AI/LPHT MR FHES FHE T | (FOI'T TS et FIICS @5 ufe s [eidfics
TEAMT @© TF FAFSI/FIR FHae A | 77 Ava [edive [ge Koo @i oy seg/2fedm @ e,
TR THAET (ACF A G FANSSI/FABIE VT AR FCIFT0 AT TP AT FIAG 3770 T4 TR |

GF TECF (O SHI o

W R @ em | e

5 CRRTIIT N 5 - -

) Ay ¢ 8 N -

© Afoq N > - -

8 CIEIEES 8 8 - N

¢ To-Afamies 8 N © N

Y FZHI ARTBIETE v 5 - ©

q (LT GTTIACEG (- ¢ ) © N

3 (LT ATAICED (2e-3 ¢ 2 © -

> (T aFPeIS q q - -

e RISRIEE 5 P N

P SRFT TRRE 8 8 - .

5 arorer ez © © - {

50 s{faoRaet F1 3 N -

&1 A @9 P Y

2.5.3 AREEA! A

‘(BTZ @ TATNCA GIT TFe T Wi 05" WA Rigge Kot T8 QAF© @i 7=l (er's GARGH-9T
oty sq 3w I8 RBEA *fM IR | FOR ¢ O ALHF o @R FB TFeier/or zre wfsiie 7fba/
PRI R © &, fRrFifaw S o, SR f[eree S o, (eIERY S o, e afef iy s o @ @sift S AEw
S T TR (B 3T AT TR T (T@r'T ARG 157 91f5e 20a0R | AR A SIe e ARoicera Fpre
VR 2T | AR AW CTerT T SR SR ALH IS R @ TeRret emiT swg=ief of e e |

(A=, @S (A#(E)

'

¥ v
FHEE AT (@) I algslaa HhHf (33)

T AfSTaMT 05b-305% [0




CToT ARG e g7

-—_

G, (eI Sty ORI, MQWWWTW oS
) Frifws (FR_IEE T (QIETfN W @ M), (el
© Gz =ifege Te ST (L), TSl )
8 Afersr SR VAT (TN ), e TS T
¢ (T FISA ST ey (wd), @
Y - T (SIS 8 9w, et
q IfersTT SR @Sty orife
(R Tz AB Afsfafe) QG SIS (PRI O IR 4T 3T
7 FL TR (@I Tfsfae A
IRERERIGES
5 G BT (TR gfsfae A
PR 8 e[S TFATET
so AT SFIT TIFIfea, s el
o JFeeT
5 ¢ PG S LIfsa, R et
e, wieife AfFe s Aol
1Y Az P BiIbE)
AT, I @ TR AT TFeleTx
ISNE AT

50 : -S4 TG NFIREES (FAPIA)
FIGFET TG, T @ Afeve s7m et
faye, Qe @ Afeer sTm e

58 ST T, AL T8 AfRBETE

(Freifam eifeffz) e ZABHHTE, vl RrafRmstera
¢ @@, (AT [CRIERICE

(CoPEIST eifisfafy) I JCATATT (BTS2 FISTHHT
N T, (I femres a=ae A G

(Fifaifa o afsffy) SR @ STERGAH (I o,
I AT i (J@5)

9 T 57 TG Toifs

(TR afsfafy) I ETETR @ fafNSraer aaifet apeieae

- IS fSTawe 205-205



5
oo paona o e 2
| P o
e B e g \_K
\ R i L U Pl ¢ 08 'L 5
e Al T AR R = T B A
whed Sl iy ¢ O T o)
i ey ¢ A EE V%
Fr TR TR
[ e e Cannin) i « 18 W
H el pigoruEm A 19542 Bl - B W
H =
- e} e w
L TR Jua B
iE e - 4 L LTS L ”on .”” Ry L
.”.Hl! H “ - AR o w5 T MY s ¢ T
e g L e ] Bl » R0 %R el - # %
. Be [T ] B
TBLy e = ik i o~ : b e h) ilww“.h.
S Ea er st Ea,
il aen B il s 9 R Ak R Sl LECERE b e
[ET= T T T gy
ek RIED Lefgeter hiKIRS Lligeef Kl2ED Leigelgw b 2R buﬁm!.r!ﬂ_ bkt pLzE delielels mib
| — — 1 : =T | | 1 |
_l -2im) 1_ (r=m) (zm) (e-apm) (e=mi)
LRl bRk ikl Bk AL 2 b ARkl BlREd Ladig P sRE
I —_— I S F—
| (t-zm0) | | 1] e (gma) [-maa) 1]
ARl kit ARkl i A8 plE AR e R0 A el el
. I M B I
(k) (o S 5gm) | | (gt 57 kel (i i) (ehgaptrar & kgt il Geseny) (a2 i M o) (sl
|

. I

L | [P _l,EanE e . o P o ot oLl ) (acinpt)

. saliih b e i gl bY
[ | ]
(et o Aol S el o) Clbie 0 |ns bl (g b o) & (bl
1] () | 0 TeesTE= ) (eRe) ‘
|
L

Akt e v % Ty R smdgs
g - Claaatitle & |obubs palllofeh) o) (ks & )8} )
e | s

L S T
e TP

felibeiE| B

2.5.9 CTOIS ARG PO
_EE
FE
i,




2.5.8 (TOr's oy o3

CR-Z-IET T GEID G-/ T AT So I TATS FCr'a Fery e Fufiteld &= & I AW 1 27 |
e 29 G 050 SIS WwFS G wiert pied @fEaen=a Ty 2R | B30 | A= ¢ T [ ke
TS ACH; T AFToF Fer AfGHET IR | S0 g A @~ I o1 et sz fsfer

TR T QR RPTCNS i #H1fF Rl AR | @i Saba Srarearly B et
e oI Net Zero Energy Building 2@
e o369 &y LEED-Platinum Certification/Green Building Certification 251w 5aw &zel 1 21, Al Qleifel
AR @ ~ifTa IS e [ifor u7 TR Twizaet e emfHe =@
o TINMHS TN A (CTATTEGHT CTHIF 8 TN G [TqF ST GO BT 31 A |

Q.2 gffRre

Q05b-2098

s e e R R (91

(G
bR R Yo 90 3o 30 3o 3o o 3o o 30 3o o 3o 3o S0
T Y Yo Yo o Yo Yo Vo Yo Yo Yo Yo Yo Yo Yo Yo VYo
o 0 Yo Soo e 23¢ e »e e »Ne MNe Ne MNe MNe e e Sovo
8¢ (¢4 Yo Voo Rl N4 ¢ Rl N ¢ N € € € N ¢ \©woo
<y @Y Yo VOvo Yo o o Yo o  Wo o o o  Wo o bo VOvo
eifirrer IR AT
R0d-R098
- T effrreew Reifre [kt (351)

mﬁ f a x % d g
UG i - £ E ; E E E t & & B |
(f®)  AwEE (TN & I
(=)
bR WD Yo S90 83y o8 &v8 204 b 8bb Y1) - @88 S Wb WY 0O
) Y Yo VYo - - - - LN b 88b - SYo LN EUE] S08  SoLYy
O RO Yo S%bo - - 8 - - - 8bvr W Q00 - 8o d08  Yo9vr
8¢ ¢ Yo w00 = = - - = -y = = - 8y = @88
11 @Y Yo VOVo 85y o8 Yob 20 Yoo 85Y 389 W 508 00 YooV (%)) Lard

T ST 205b-205%



2.2, TorEAe f*re

B N -

foAforaz -R00b @32 S e wofet
ST sifaed @2 SIfF o

Jo

55
53
s©
58
N¢e
Y
59
o

b

R0
D
R
O
38

N

U
29
N
W
Yo
3
O
OO

&)

VAo 9 egewael (FNT, Tewifes ¢ Teu3)pfE A [fAfeR

I SRR, AfeIfETS @ Mg ooy Sty T e EToR o9 «eife

“Bifee, JaIB

farey e foeiea: Qi i, Qi weFel 93 TR JE0

A YfE TeFae

DI 8 G T4 FIeTlfe AR FZAfret (FRmEwaer

I TmE 5 (af*ra) v 1T Ssaeffy
GReNZe Rt gnfae (Zsafar)

AN, @3 GTHeT
TS AfREF (545 - 3)

AT (ST
oy JIZA

AT FEET 8 FIFC 6T
B~ Tl T

ATICTT LTI

QT R R afemper

OISR, FFOOE @R Z-2Afear

FIC* 2f¥FFe (o - Q)

WHIBI @ (TG R0 GizeE, T J1aiar ¢ fFama

eifRrpe

SR EISERD]
TEE; T e
3- fafor, -wigfir
Jes

fereraqat

AT elfre

QT ST Sf e 205t
IR HIZIAE Gifee forzsr
FIGTT* el (44 - )
I FOmIme 5 (afsra)
SRIENE elf¥rwer

TER; T B

FIET*A f¥Fel (7K - 8)
Qe R AfdesEr 205t

B ereretEd
GOkl

AR BT
fafifefa

FrfEg
wfaifaaw e

SAfREwer @ (ol
T Afawed,
@, TR

SO-2 TEIE, 00
SY TETE, 05

St A9FB-0¢ PICHHT 05

09-0¢ TIHFA, 05k
33-20 BIHFA, 00

38 TACHRA, 00

QY PICHH, 050
Qb B, 205
33-3¢ TCOFT, 0¥
Sb-3¢ WCOFE, 205
Q-3 TOHF, 05
R0-90 (O, R0
35-20 TCOFF, 0O
so fSrm, 205
Y0-5% W, Q05
0 S, 2050

o fCr™a, 05
oV TR, 2056
ob-58 T, 2056

ob-ob TN, 205

58 TIAIN, 05
29-95 EIFIE, 205
0@-58 T, 2055
35 A, 205
38 TN, 055

ob-dY T, 056

38 TN, 056
3¢ TEFAME, 2005
50-38 1B, 2055
09 «fel, 2056
38 @, 2056
09 @, 2056
$5-20 T, 2055
S5-20 T, 2055

T AfSTamT 05b-305s [l

oY

L
A

L
AR

VR VAN VR S S VAR - A V4

9
3
pe)
N

pe
S0




Ll e -_-

b T, 055
o8 IF TeRA SIfFEa
-0 TV, 055 M)
o¢  GEf S ARGESET 2050 et b T, 2056 )
55 G, 2055 >0
20 G, 056 5
ov e SaTe ~fawT & =
20-38 G, 2056 5
3¢ G, 205 >0
2.3.3 (FAE effdre
Knowledge Sharing and Exposure SIS @ BT ob- S TEIE 00
wrfif,
Energy Efficiency and Conservation Promotion Finance (@ITf*R,
Q Project (EEPFP) : @i 3¢ WPPG-0¢ ETCHRF, W D
R (I

©  SAARC Special Training Program-Renewable Energy  wfwer ¢ifaay QU WPB-5¢ GIEHH 05 S

Solar Photovoltaic Pumping for Sustainable Irrigation - 00 TPTB-08 GTBT 205t N

& Clean Water Supply
¢  Global e-Mobility Training S5O 09-ob FTHRT Wb S
v Energy Security for Bangladesh G T Yo PT-6RF-08 SFRA W
q Clean Cook Stoves and cooking solution CYATST 33-58 formT 20 >
b Training of Trainers (TOT) for Renewable Energy S5 03-38 TG 2055 8
5  SDG?7 Tool for Energy Plan (NEXSTEP) TS S5-35 Wb 2055 N
Regional Knowledge Sharing on Energy Efficiency and
30 Conservation RIEGHI 05-0¢ AfAeT 05 >
5  Sharing Renewable Energy Experience TG >9-38 «felt 2056 S
2.9 SYfF SRFT GG

eI AT TGIH SRR IBIRCTR FCHT T TERTCRA 027 2fe foa sfar st R g Koo
Sgi{i T Te/SRER Enterprise Resource Planning (ERP) IR Rigye et $$ Soapiel alzel 391 [RNR |
Ry et F$& FrmiFe @f$Bi Tech Vision Ltd. @7 SKGTT (eI ERP FR@ Sas JCCE |

2.8 -FIzfer

T FEF (FUTSII JR® T-AR FESE T (Fol's oo I IABIRT T R | 050- NRRET
3-fAre oy W ¢ oifr sifeerens e Sorgrom w1z

T fStams 2056-205%



@O T-AR «F AfSTIAT (050 055)

SRFEE QISR
A o R TS g @i Fd R R
wiva oo wiE  whw o G Ee @b aehehw | wwee w6 s wie
iy Wiy ool o Re SRl T SR
@ e i o @D
s
B
et pr ©,99¢ ©,839 oS 5,094 b38 3,08 G obo Q oy ©q 8
2.¢ 3-fEfat

TR T ef A e, TRRReT, AT ¢ o1 afsraifer e FaR e 3-f&f 7 M @'y @& FE
T AT ZCACZ | 05b-55 AR el afy [feg warma szl A« sat 7z | ager Fifma et
A AT /TT G o] Jiandt FCFT R M Sl AR |

.Y JTAITSHT ST

OIS TS IR w2 A b vy KB Sreice=w SR 197 T ZE0R | T Gy Geield (Aeee ey
(MR (A1 8 G T Jad TCFT TS FNG & FACR | FACSH S T AT FRAHAT Aoz
AR 1 70 | g et Fg Seifere A T e o @erE SeRar St wie i ed @ wifirae awa
I FCT TH© BoTl” R FI OS] FCACR |

2.9 SFINZG

Or'T SEIAARG ‘www.sreda.gov.bd’ (oIBTta @Fer's fAfeg sideaw, fAeerew, @it Gor T faafiresi awife
TR | RN QR ¢ Qi 7l MREE SAPRR A@R 8 HFHER G SR fofes Fb e o I
SRIFNRCE TG T RRCE | STHIPNLD ARSI FFH QIR ARG JCAAIN T a0y G5 FIAG ACACR |

Qb CAIRTETT ST
&CIE paperless ST FAGT F17 #CFT G G970 Q=70 T4 20ACR:
e T E-ARCS ol
B IE(GE Digital attendance B1e]
e ASF (FIo# @ SN 3-9fATe (2o
ffeq o fefbe TR WK Ty
7 i @3 ST AT SC TifeT
CTE THILHF NG B SN W, G0 9 AR A6 2
G 7 F @i S 4 A SN NOC SHeT2ie vl
QA T TR ACH AT AR 97 97T |

2.5 (IO’ G 1e FoHIRe Afeger

ey fReriy A i soesae

‘BFNE 8 TR QNI SHIT TG SBH-205%” TG MY AT EHRCRITITER 0 AT A4, QAT Hearsvet
SURIE 8 AT YN (SRMIE QIR OO TR CTT M a0 b5 e *1=0a @er'a SIfteT sehkes a8)
I T T | RIS eNfSBifs TSt Jfed FACHT 8oo TE Rf¥fB TG HeANSIHT SO ST FIST G FCACE |

T AfSTaWT 05b-205% [h)




T IR AT T

------

8

S AR
R ARAY og - ot o - oe
0 e 0 - 0 0> - 0
8 AfipEe 08 - 08 5 ob 20
¢ SA-vARDER 08 - 08 D N ©q
Y TR GFE AT - - - 0 - 0d
q TR AfREES obr - o 8Y 83 bb
v (RN Qe o¢ - ok oY ob 58
5> ife= e afopos ot 5 ot » obr Y
So (AT @FFEBIG 09 5 09 38 Y 80
S AFNE AR - - . 0d - 0d
3y fora T - - - 03 - 0
NCRESACIREUIRER TS = = = 0 - 0
38 IrAfGh I - - = 0 - oY
se  NfSsEs 5 - Y O 38 Lo
N AR - - - o) = 03
a4 CIFEIR QBTEs - - - 09 - 09
Sbr  TCOIF T AT - - - o - 03
¥ I o9 - o9 0 ob o>}
0 T ARTF 08 s 08 80 N @Y
3y e a3 09 - 09 oY N N3
W "’iﬁ'@@ﬁ o = o oY ob S8
T L) - L) %0 %90 800

.50 FErF T TG
T’ 2058-5¢ (ATF 05b-55> FLIZEHF JIFF ACSHE I9 8 [T [ Ny (AT Zee:

SRR 200b-55 @ JTHG IqW 8 T (7% BIFI) QI0GE 4% & Q1Y (T3P GIGrH)

Yaoo
2038-5¢ Vb, 59 200.8Y Sog
205@-dY @59.9% 8Le.8 e ;

Boo
2050-59 $99.9¢ 0.y . IR II I
R059-db a39.90 LIO. BB it
208G J0WE-HE 20%M-59 20595 20-e

{O M-8 bQ\Q.OO Ybro.br8 n ‘1]{"5!73 CE T

m T fSramT 2050-2056



SRR 205b-55 ¢ JTHG I 8 T (FF BIFI)
LR 205b-55 @ JNTHBG I 8

RAAEIRGE) T[T (T BIF)

Y ASATY JNSE T Rkl %)

(@o-Sel ©q9,qY 29,6 85.00
u ([OF-Sref

SfFT oo 338.00 209.¢58 Yo.¢o S —

SIERCRSEERC 38.00 20.3¢ ©.¢o = o5 8 Rearew

SO 903).8Y 599.8% ¢.00 ooy

(219 59.3 Ybro.b8 Y00

GITR '8 TP T Sy oo wrfe RfFwe, 00

‘GFAR 8 TIRANT A ST FOoF AZA, 0537 ¢ T e [fafqueTa et Aween @ (GFR e
IR G S TS ORI [, 2050 GF LTGT &oR 97 ZACR | [GeAifs Fapicaa Srqemes ey
eifedie aeas |

T AfSTaWT 05b-208% (L))




T St 2050-2056



o
©
o
~
[¢)
v
D
.\.
[¢)
4
AW




m T St 2050-2056



.3 TN |

vifiy TR @R e S-STE SRaea Rypeed i<t S | I8 (et Teefs Rgred Sifgies SR
AIFEF T (AT T TGW TR J AR | WHE TRest e 27 S, G SN JIRE J2 I8 o1l
GHG (Green House Gas) 1wt g7, 51t $oia frsaralierst St @3 A= I Ruye Sesime 3faa wow e
TR QAT 827 QPSR FCACR | “TICFEN]T FEA [ToN@-200b”", “CTARGR SFaa F01f IR
fTfF1-2039” @Je “T6 IR fFT-205b" ORI I TR G I7T @2 @RS [
Teifeesare o SfdF eTemar 8 it (el T 2R | STSTEAR TR GEfR 3o T 2end o =i,
SIFSAETT 00 AER T1F (6 Teolifres [Rred So% KR TIREETT G TT (A0 Teoiweag srwrar et
A REACR |

©.3.d TN G Rage Sfexe/Rimey/mieazsy

TR e NifewE-200b

AT BT AFBI AT, 000 RISfEE (208 Al TR Qi (AF Ry Sesiweaa wFrar
fdi=er 4T 2@ A00 GIANSAD]

ETR AR TFze F075! WA MW, 2050

5 fGifae MM 205

TG G GRS NZTeIZ

T et wifere

.32 TIFEET g Sgaw Afcsgar

TR GEA TSI (TS THrT@r SR TR G (@A e SomeTa oy 1o SR a2et
A TACE | (T TR A S SR gl o, IVIRE, enRieead, [kfeqg g et =
I, AR - e SeonfEesadt Topifn Frte siferc qitez | e gl farere Mfvew e taf4s
et AfSTATY TR e (A e Seswiee fagafie srwmmar e s zee

TR A T (AeF R Tesive wrera qeafefes syt (¢3.8.)

205 R O¢o U 90 - S.0br 2 @9, 5b
205% »8 - - - N - ve
0%0 Soo Ob - - Q = 80
0% o bo - N¢e 9 - VY
2033 SGo 530 - NG 8 - Wb
2039 N 590 - NG 8 - 0e8
2038 NV 590 - NG 8 - 0e8
03¢ NV 590 - NG 8 ) Q)
203Y NV 590 - NG 8 8 ot
Q019 NCleg 90 - N¢e 8 Y VYo
203 N S0 - N 8 4 LR
0B MW Yqo - Mg (¢ So {LCTeq
090 MW Y90 - N(e (¢ do {L\CTeq
(1 3938  SYoo.d o s¢o 8¢.obr 80 855, 5b

T AfSTaWT 05b-205s [Vl




TR Qe ST (RIS T SRS SRy Qe (e Ry SRAmeR et k@

Captive : 10.30% Coal : 2.45%
Renewable : 2.74 %
Imported : 5.43%

HSD: 10.33% —

— Gas:47.15

HFO : 32.59%

Total Power Generation Capacity = 21,354.04 MW (Including off-grid RE)
Renewable Energy Share = 2.

0. G AIF

TR R AT GTETR 21 BT ST Qe SCACR | AT S8 (.8, FASPTig G AIF WF-ARTEE
*mfet® PPA, IA @R Lol T WYY Fa elferal arel Tl ‘AR | Tl ey LT Fo wee vvo (7.8
TR ARE BIATR FIEG ABARNRIT | O3 AT IBIANTS Z0ET AR ddvo (X8, IR G #I1Fa A< iy f2re
T 0 ST 0 AT |

©.2.5 PPA T%R® FN-AHRET @iea i

L e o

EDISUN-Power Point & Haor Bangla-Korea

Green Energy Ltd S¢-ob-2059
sy Joules Power Ltd FIE S0 S9-03-205b
@  HETAT-DITROLIC-IFDC solar SR ¢o Sb-08-305b
g  Intraco CNG Ltd & Juli New Energy Co. Ltd T ©o 39-05-20db

Beximco Power Co. Ltd & TBEA Xinjiang 3
€ SunOasis Co. Ltd 00 Ry-08-203b

Green Housing & Energy Ltd s
E (PV Power Patgram Ltd) : ¢ p-05-303k

JV of Paragon Poultry Ltd. & Parasol Energy
q  Ltd., Bangladesh and Symbior Solar Siam Ltd., AT b 39-0¢-2055

Hongkong
. E»tl(;l Shoji Co Ltd, Japan & Sun Solar Power Plant o ¢ 03-0b-3055

Consortium of Spectra Engineers Limited & &

2 Shunfeng Investment Limited @ oe SRR L)
So Energon Technologies FZE, UAE & China Sunergy _— - S ¢-0lr-3030

Co. Ltd (CSUN)

T ST 205b-205%



©.3.3 Lol T[FS TT-ARRBE G A

Beximco Power Company Ltd & Jiangsu Zhongtian Technology
> co Ltd, China
Zhejiang DunAn New Energy Co., Ltd, China National @ S e

AR 9o S@-0%-2059

¥ Machinery Import & Export Corporation, Solar Tech Power Yoo
Limited & Amity solar Limited TTHFIT)
@  8minute Energy Singapore Holdings 2, Pte. Ltd ARG ¢o 20-0b-20%9
Shapoorji Pallonji Infrastructure capital Company Private
8 Limited (India) T s00 93-33-3054
Consortium of china Energy Engineering Corporation and Sre
€ Sunland Holding Company Limited | R 00 RN
v  Rahimafrooz Shunfeng Consortium AT 20 ©3-05-205%
q  Symbior Solar & Holland Construction RIGISRISIE S0 ©3-05-205%
5 ;/f;mogensverwaltungs GmbH & Fu Wang Bowling & Services - - ©3-05-305%
S Scatec Solar ASA Norway BIGEIIIE ¢o 29-05-2055
So JV of CREC International Renewable Energy Co. Ltd. (CIRE) o o 39-05-2055

& BR Powergen. Ltd

©.2.9 ¢ Rigpe Teame sfars
TR QTS ST (s THrar St G KRR BAMET &) § 4A0T9 &8 Q2° T4 20

*) Jffens a8
* SRRZ® 8 M FIFIF GhICe (@I 4TS Build, Own and Operate (BOO) fefers ¢Tia #1F gom
o IF-fT @A ST N7 ffvae FesT o
o fig, Afdifens VI JIFE SITT QW/FI1TTT 6 Fibife *afore Gl FEdT e
o fTeE BifeTe (15 M PTRCE CF R G5 =11 7_T efsgrem, qag
o IR 8 SYI-FHIT S D121 AT N R 45 JroA |

@) AN ey

e/ etga sser (eie Sy e Gien [ge Fieew B
I Y (@Y G [ N grom

AOTT TR Pt Al Grer g Feow Broiw

TR o T (e TN R ST groe

-fagreifie «fiw e e e Fes grom

@S (BT TR fvge BB grolw

o (AT IR AP ARFPTCR ETR [Kgye Fess gom @)

T {7 QTR ETR fgre s g |

©.%.8 G @Y ey

TN QeTTE Qe Seeita G (&I FIe6S (SHS) I9RITH MW el S FCACR | (FCEIPH-bifers g+ qifs
FIZER ARRCS IS ATTeT 2T I G (@N HEER T4 [@gies s Ias 20w | (@ 7 QN @3 e
RyR (72 (7 761 GeTIR 35 @ i 7927 o Fce GTieta @I Fess S50 )R =@z | @ 01 St 2083
TR LY FRCR & [ Reeel 7317 (qife worecss 7w |

T AfSTaWT 05b-208s [Uk!




e e AfEge amfa gaer [fey s
wleey 36 (Infrastructure Development
Company Ltd.) R S efesl[ F$& &R ¢.¢
e ETETE @I PTEET Jreits 0 2T 38 [Were
TECNTS g A4 Seer arie | @ I
Mg effe q=a 3¢ fifem 38w wam e
3,b0,000 B (FCIINPTAT AT ZCR | SIGr FIHH e
/IR S AR 90,000 T ASTF @ AEFOE [N

GTe | oY JReN qR FOILA  wH-fe

TS FAN S FCACE |

©.R.¢ AR ffEfge

dof8 T WAeE Rgyred Sieew wia 93
WG | GOl @ 8 Rreiteere e seepTRe F
VAR | (T A7 eI {ye (72 (o7 7] ety fRgpe
Mo RIART oy IVINCER & @I Affens
AT OIS TN AR | @ WO WG Gra=fes
fefes fgre Tevim ¢ Rreqage AfReRT «Fiege w0
2T IVIT FA[ TR | TAFE @ (F(@ 3TIA R 5 :
AABITATET @ T NF AT AWIT FA0E | Qp———
et e R ot wdifors sfeserel wimrs '

e SR AR | R SRy genie e

Feee fefers wARBENT @Iz RTed wiv ARBIMT T FAS ALK ARCS FIFF 36de] T GO AgS [iFeisw
@0% AN FREAT 2WIFTZ Iy RIS 2Wie F0E | @ TR S5 ez Ffafae e qam s 2z 93t ¢S
AT IRBARFAT ARCL | GG (FOI'T SR TCF F9P JT77N &P S00% TN} Gieiifiefes &+ Kot
RS SR b TR |

©.2.Y G

AEme AT egfan e oifermfe R
fafefrre $m amIv $8.20% | (T (NG e
80.b3% JFfaTe feaifers | eI Frameai q-Jest
SRIES RGN P FIC& GT6 Gl S AT e |
ROE I @I 41T SAMCT (WG AFF 89% I
T (6 FICE | W oree fofes (b “mafs I/
TefifE FEI-Tle-IFLT Mfie 28T Eafefes
g Qe SR TMOW T G6 A 2AfsEm
+fea* I AWy e Sfve 23 | Ao & 598
e fetemer viffre @™ (fefbee- wooo,
@ABTRE-3.8 i, @@= 0.38 ) ©.8 [erw FF7 TRTE G Fw FITE TR | @ TR S9qq B G ET6 2=t
FT T AR |




©.2.9 FF0 GEIE oY

Jifafens ¢ R S @I 'm
(FF6) F@EfR A SRFETEIE wREe
S | oA e vifewia @G Sraraiey
I R IS Fwo ETIETE 0T (A
Teofme 41 (@S AT | bR @re fHfe
eey o3 fERaRete eFR sream ,
A1, AT S0 fver gy oifzmeees fagge. S5
TR W wfefie g @6 Wik o
MBS STt g g et g™

TR FACS AN | @ WO (1 g ZromT
O FERETT A | FIFE TR >
FEoA EIER EST (A SifTre @sfs et
T TSR MR | & 7@ FE6~ e |
TN (AT AT ¢ (TG e Teofifirs |
TR | 6 CIER PIEbNE o=l 99
=TeaRy oo (6 IR B3T3 eore w4
RAACR | GRIG] T ey TSHAT Foa WRMH Ners FF6T 1T 255 BRI FIE HeTNI =R |

©.2.b (75 i @Y

2020 AR T (MG TAMT FIOR S0% Ry FARFE QNI T (A0F TLAMCRT WOB FCH (TR I3
TN BT GTET | G 21 /2B (et @Tiena Hesw B sfvg wgre ¢ 4wy frere s s fae
7o Q ofeR 2 TR A1 | IR 20004 FRSR (W6 FibifR *afers @t w6+ Pieber Seifre e arei face
AN T (<5 B FHHB-20 Sb o SR | 76 TR/ (@R, Teie afedi aae Fg-saam
W (15 GBI e G w0 From Fa1 (TeT STy wAfee [ye Qe e AIRET #[F ey fate
IS TN MY T | AR A/ (RS (@IFg (75 Woifae Freobw Sreray Fifore zrne a9 763+ foa fage:

__

e R TgEs @S 0.€>
N JIECT 2 RyoRe @e 00 v, QY
© BIRT MG CRG R (Hr=iife fer. 509 0.59
8 T 3TEGE A2 @A o, 50 0.59
¢ SRPG (& TS fERGRE= it for, 85 0.80
Y TN ST 2T @R . > 0.9Y

1 88Yr 5.5

ORGT (AR e IR/ DI-TRRIR Sf2507 S 3R TR i< Rvpieree =i (16 fGifR fafere w69 e
PIEOT Jreoita Srarer el T 0% |

JEF AT 2050-205%




" PVModules Grid-Tied Inverter SOLAR ACCOUNTING
-' METER:
- Meter for accounting of
solar energy generated.
S e— l | - Necessary for computing
E L ew RPO compliance.
Optional Meter Net Meter - Alternatively:
Solar Energy Generated
e =Optional M. - Net M.
*..“’.\11?’ 3 =————— Distribution | E >
JLUS SN . Transformer
GRID

Home Power/ Grid Supply
Appliances

FIER 5 iR safe

m T St 2050-2056



©.2.5 @1 G exitE Pt

cife vifre GefFe st FIedme T @& 9eeE [ew 3@
FRANG &9 GBI AT Al TR 0 =7 | fem A seEr
e Fa0e LS 2N (ACF AT, FAIIG! 8 Sy T S
VR fReegHe Fretr e Gl eaibe Pebae smiew w49
SO @R T TR | SAFAR QAR reieay ¢S o Hefw
SR PIEOT o ST AR |

AFNACH (T GBI o oIS T o1 #Hifee 725 A0y, O 7w
GEIPT AR QT R T O Al SCSITea biRar . The
jl% “{It% | Sustainable Energy for Development (SED) Program €3 % :
SIGSH ST F AL FRITSI TS SAFAT Ao @A
(ST AR, I, Yo, PIEieeE, Arowe @ s wime |

336 @I g it BEsy geiv Fa1 AT |

©.2.50 GIF it

205¢ IATA TFPe AWEIfeF Ty
A T RS ¥R @O
STACRA WYY JECTH SSN | Ao |-
o 7eA foreE Efge sifere (TR
JhCe o e Taw  sAifEer
F IO Mg TSN KR | @
8 AR AT FEeR @I S
@2 @ (@G @Ers S
@ /uNElrs wifdfs e
A13e15 fefare b omee @ ewe
T AR | AGOFS (PG I '
Zfsafie, ETREie O3 AT @TF G2 FEATTT TS (@10 ARG F4T Z00R | G @5 “fea=1/0<za o
T @R BIIFS G (G FIEFIO! ARIFCAT PN ST | (RIS 8T WqF] AR (A1 AR (@, (NI
QW FI1S AT (A0F Seoiifre Ry Aififenaeita (il BRCE S T 97 | O SIead N4 Sesiifre e
[HRA JLFT IS T | S R Resgeema s=-med F13A9 @6 G 3 3R @6 oAl
STATTel (T RCACR |

©.2.5) I R

T 0% AT NCHY I =& T (ATF (B 3¢9 (NANST R SAWC erewi@l e 02 | (@I B g
R (9 B AEISE 2T (TR R0 Y AR AR @ Adfiger Teere o2y Teite A (R R @ FATw
FAT | CT FCHT ST TR e S35 B Wy 56 Fiew Iy [gres F_ys! ABIRET Sty [ge [eieos
“T3w eI WifoR " @7 NSO A AMET ©2F TG (T6T) e 41 TRCR | &le St National Renewable
Energy Laboratory (NREL) F¢& Reaael =% @3f5 7f<fft effstana elerra a1 zaee | I Rgre e<ee ar=eel eweeia
2rRfF THPTR i e NREL Feioita I9=FEIT Renewable Energy Data Explorer Toolkit @<t Modeled
Bangladesh Wind Data Set ¢Sfd = AT https://www.re-explorer.org/launch.html Ges https://www.re-explorer.
org/bangladesh-data.htm] SRR FTeEa TTT F2CSE A&7 |

T AfSame 205b-205% b




@eeR 56 e Y [ ©ivt MaRd e

| wm o wwww SewRe | e s (5 205 )

N HT9[F, TG vo ﬁlﬁ?ﬁ]‘\??ﬂ?

2 SR, S T vo X5 Bream

© 3N A5, FIAED 80-300 N6 SoODAR

8 Areiey, baaT vo G BreA )

¢ AT, v o 5 Breura PR A
Y NG, RIYT 80-300 fi5 SODAR

q TR, TR vo 5 Srexd

v YR B A, 2foie o G Brexia

> RICHIf, LET o TG BrsTF

A ifS-2Pfe R ¢ oy Wz G HerT Afiwan | (@i e g agfeles aon e T e Ay
2RNCER AR 2T LTAG FET CTI'T el (@1 fFg FITT S SZHC TR SIS FIoTaa Srvpier &zer FT
TR | GRIYI, ARG ST &R0 AR GRS S0 (TOI'T Sieel aio [Rearg eafeie Sffs s1om et x| SG
FeT G35 erafire Feei fRuye [eie cead a1 2z |

@=Gl Private Sector Power Generation Policy of Bangladesh @3 Streei RigiR T (@€ (AF Mo of6 Fw
2SS co (.8, + Yo% TP IYFSFEF (T S¢o + Yo% TSI INMFY AT JIAE FIAG G FCACE |
T, e WARTe TR IR I AT A @O TR e G (AT AFEH @ ST
TR ST AT ETIF-53C ZI3IC WART FIoTTa TG SaIe | 03 A W04 TF F2Jre WA g
FlE ™A R0 ICT AT FT T |

T fStams 2056-205%



0,9 /AT

TR FEN (A0F R SAMER Tl SR 203 JE N0 ©d.0b (TS [gR AT/
(ATF TRAMCT (O SIltel SRS @ (@RI A AT/, (@37 8 (oG I, Sttt qe,
AN T (AT R T SRS 2AfSDT F6 F902 | @ KF (@I GO MSTAIZT T AT A B
ST RSTPTR AT (ATF I /R SAMAR AFFRTAT FASTS [T Wowe o afefde Facs a1
Q CFafs QAT IfSHITE For AT | AT SAMCT AN @3 Toige ARy Fers wwrgse | =T
(T AR TRAMCR SNIffF FIEre! AB1E Fa0aT (A A @lfs BTG Rgyred v T8N &pfers AR G A @ |
TR CICLT SR 200 AER A7 (@ RFFACS TGASIR &Fro 271 AP e 71 Fa19 Fraed ~fwafFes
JCATIT IR FR AT I B S IR LRSI FGIRANT | O G (@' I TRAMC 77 85
(Slurry) I 9SG I@ HICETE |

ECIT BT Sb PTG 2039 e [fey Aegl/efeditg afsfifia s so smer [f#2 wror i asf s
AT FAN T | MIGHAIZT ORI TG 770 2R 932 e oo (el w1 2030z | T Ngwaizy sqire e
JIEAITAC AT TS 2T GFR TG JAZIAF TGETIR NCART T 11T |

(Tl SPRYN (Fote dFcHd WSO “‘Comprehensive assessment of biomass fuels for power generation”
e 36 57 FF Tz | @ 9F 93 Validation Workshop 2SN ST F41 2R | A W6
(sMePTeR Waste to Energy fa%@ JJF18 5°/5] F41 2R | Potential Site T 20l TANPRE, FHAIR, PFrRreme,
2o, ererem @ 01T |

TR, TR F$S TIRFEPT QT TIRET T SPQICA A ANTA FEGT AT T G 205 S
AT T (ACF (TIGPTR) &I ey (@oTeA’ e Seoiifre z0a0g | EF Rpred T (T Arer@ S6e0ed
4% (@Ifbae @R 1T e e IR (ot w9z |

TN R ST BT ST (T, 005 4@)

e e SwEv@e)  wev@e) | mhEs)

S ClER 35¢.98 @v.0q OER. 5
R T2T Q.00 0.50 .50
) BB = 0o 90,00
8  JTAMIRT (AT [ge T 0.%0 = 0.%9
¢ N (@ [y SeAme 0.80 - 0.80
() 35,99 Wa.29 @brb.08
e Rggres I8T o)
N TR @ 105 (¢.¢ fferm) 0.5
) CTTIR BRI (5994) 0.8V
© FEoA CIETR 5T @5
8 TR (G BrsF (55909) br.0b
¢ CTETR #I1F (0R) 29.00
) @RI 3 e (s5) 8.5
Q CTETIR T35 #1185 (503553) 8.5
b e fgefee BesT (seR) s.ee
w™i5 0@Y.89

T AfSTaw 05b-208s [0




©.8 IR/ AR Frdee

@R G5

JIETA A [ReRe @ITed e ADB’9d eI e SREP (Scaling Up Renewable Energy Program)
@3 e @ ISy B 20005 EIRETE AR JioiT IBIARNAT T | ARG @A 7Fe et pifere
BT “M7PTIR CTET SR =11 a1t elfSgreag St (7T 206 |

~ene feRe
3 5 e fafafae awe fsfie s ¢ e fafsfae asareEe | awfae gaseEce eadt 3ot
T e ffafae, i@, e ¢ frsifae 3o sidey aget a1 702 |

TR T2
TR /LTI WA O, TSI AR FooR =i ETAR 621 5T B S HoTsie R |
AR

FIACIE Yo (NGB FISPTHE €2 (FA! (SETF Al TR wo Mes Fareprig 7' I [gR @9
FACNE SR ACACR |

T ST 205b-205%






U IS AfStamT 205b-205%



8. QeI wFet

8.5.> AR @ qEif % 8 ¥ 7 3T FREA

QI WFo] @ I PRGNS AR TSN SN G 4T First Fuel R Ravam w1 =052 | (@1 @ienifey sty
@ IR PRGN QPO GIETlfe SAMCT (BT W (A4 I3 AW, (GFo1R @ #HfC! A | Wlemifey STy @
7 Tl e @ 7Y @ PARFHTOST IBIRIZ TR G IIFS TPRES FAL (TOI'F T ST+ |

Efficiency & Conservation Action Plan” o Im\ ll "
: F
S A

a1 T | TR e o oSS ISR E S PBGSSP B
fafeg o3 g4 qifafers Tt e age

T PR | el R[S T (A0 @rar T 21gFoT T TR BT @ SR GTIeTS

@, TG WO (FG ARER T =0 SIS e e P
AIFfed MET SifEnT @ TAM iy [KiF® T G BIRAE QeI SRR SN0 R AT | e A6
ARFFNT 203 IATEL T 3¢ % €A 090 A NHF 0% G AT @ 41F F9T TR I NS AF(6
e Ffe EE&C Master Plan @ ERer S0 2RCR | @ TTHI@! (6w 41 7Y 20 SRAM, IR € IS
ST 20 AT 04y Afoq=a 9,863 FresaG-ameza Ry T 0 T 000 (WATSAT FIOE GG AT ATHT
AT GF IR Terilfre Rgyees I | (el F$F Qi 7o @ Seawe FHfFe Koy e 27eeld ML 059-38
TR QAR 205 9-Sb NI TGl &fs v % QT iy Srew T4 718 2R |

T APl @ T Y FEET I
WP, ARG 8 JRLW [Eoar I3 AqHIF e

) T e @
e e oIyt SedAme i AT @ e o —
fafeg @ a2 TR | @ T qEE wwer 0 T = e T e

@ T e REWET qa e fRmw swo ot
IERRENIERICGIT RS Tl AR | ORCT a0 |
T APl @ F AT ST IR |
a6 ARME FAfFgar RO “Energy

Efficiency & Conservation Master Plan up to =1

2030” G IVIR *&fe MR &g “Energy |

i,
% %f
L]

a2,
o,

8.3.2 Rfeg et wenfy geaies «fasm

g 8 SR GTgE [ifeg At @ sifasrer 15.00p (L000t0)

Qe GART T T A O G 47.8% [Cﬂﬁ}‘: 2,553 ]
SR foq gre (el AW @, e

g TS AIT 8b S W3R ARIFF ATS 0> 10,000 -

T AR RES 2T | ARSI (e i

g wFe! [ ive w19 & g ¢ Sl

G e wwel ffte Far g | 00 11.5%

QE TFel REF IFGR 2 e 5.3% 4.8%

GR AR TG g foa eFife g oy, = oy G

TRT | -'s.*,p D’%-,{_E Ly i iy, " H{ﬁr’"’w
ey erBw g =i A

e oot 205b-200 Fi!




8.5.9 fig ¢ Wi ite TiE AR W

FEasfh

el
{0alirfaom),

S

¥E o
P ot
N

S F |\ - o

— fgn tel

~~ "\ el a3 fr =
- P et fa cu e, cares e,
cefasmm, -~ v cBcan, AT, e, o o
e AN A 2.7% :

A WSl 8 Fewed WYy g Aite wienf T et

QI 7ol 8 AeFH APOF 201t Il sifaagar Sq@id Wi v q@-ife IR A0 g Ace Srarealy
AT I ST 41 8T | T TG M-I Sifewt s fafafveg Sienfy 7@z S_yigs ardt A | [
GHBIZE 8 MG FHFITe I7e TR 2T ©o O JIX® T | FEAI T IT4, SFo 2L (M (T (B 3,
o3 gize W67 395ifW) @ Qi Qe v ggefe ¢ Wafes Gt 2T I (GABIZT € NS TS JIZS
A 1T 88.99% T T4 T8I | YIS IRTASE A TAW g AT AT $9.3% A GJ7Fe T A |
JIETICACH KGRI AR I TA (FRTANCS 2o 2 [IZe QG epd AT Gl o5y =7 | Qreflfe
W BFe o JRRICER WL IR HF CoRTS 7 QA AR 0L, 0L% T F41 78 | GOl HFRITs I77e
QTG &R 03 % G A F41 78, T TG 2% TSy LTSI Aross R [afbe Trwe | w1+ S50%
TS LTI Aroea REd [afbe 71 zree skayte S ayfes TeT wrs! Se 41 789 2(J |

W
L

wEhE R

=, v %

e
2.5%

A el 8 ATHFCIT MY TRIHF TS Fepif Aema Fwrst

TR 3R ey Ta=ifers Semf IR AR 776 F90a 7l T (@, TR AT 77 FEN« $8.5¢%
IR =T T O &y | QT 7% Ge12(G #1135 (T FAC A1L0R AT I77e G A ¢o% T T4 T
I AR TS T FENT AR 9.8¢% | WA TF FIF /K@ NLICT AP TS (770 G &lF 9.9%
T A T | FONNH ToH 0e 66 @7 ¢y 2R e T IS ~1eT AR | @ 4R T IJ9RF 4T T
QIO AT 38 % T AT T AN | FTOIGRTE FleTlfel T (@GO @ G FEH FIRIES AT A
QTS TS TN TAGCT &IT $0.3% 8 ¢.b-% AT T 7Y | YIS A5 AT SafRe oifsget Sl g
W] MG FIGN A2 I A @ AT AT 83% TN AT 4T 789 TS |

T ST 205b-205%



8.5.8 FiENify wwe! @ Iy fgwe wiew/Rfe/AfourEr ee/mreaw

o PN TS YA AN TS QA NMOTS (Sody) QM Wl ¢ eyl A Rl ewPy o0 | wei
QAT NS JCAARA TR FAHNES T8 T wFe! @ Gl sTeawee [t ey 712 [eave @ «forE
ST G T fofee war 2@tz |

o  TE wFe! @ N A Q050 STSINCLT LoTw F1 ZACR | TF R FIenfay groat S Mo
g SR e S, W q@eifen @Rt ¢ fifwe aaifE afehiaf uw v @b FesT gemee
T g, ST @ qifeifen<s Wit el wewet [t waces Reafbre ereitars w1 20 | T Mo @it
AT ¢ Wl e TGN WS AT G QT e R0 T AL AR sAfcrpger <fefe erseyaar
e F! WL TS |

o Y WA IRFAA Fiveaad ¢ fig IR WA AT & (T TS @A A fRamuE-20 5y
O FT AACR |

o  FEI T @ W TS I e wege w7 [(fwe aaife ufeiaf uo vemaes @b 3 oTer
T T TR | TF @D TR G 7 O faffel T 20 SR (N5 FiEAI Gifemt I @ QTS STy
ATl Qe e 787 703 |

o IFNST QNI Wl (10w TRErONT JATS QT W TGN (TR TG bl T FHF | (T (T 9
TG G5 TG AL &S T AR | ARLFNAN pOE 2o @ GO FFe TFANST 897 @6 @62
AfFafre AR | 8 @ @F T T&T FiEnT 7 S ©f Tzree bz Fa1 T |

8.5.¢ G o=t PG

I, e, Ay ¢ afifers are gE wwel Jia, Qe W QgfeR TREE @R Ao AT ¢ fage
SRFE QTG A6 JIOT S #1CHT ANCHS A= F18 QA FZIA | ARG RIS Gienifag &iw ¢o% gy
ARSHITETAT I I AF AR W TFoNS TR AN T v 77 | Ao 8 FHATFerd q@onfed
FRE IR OWF QA GIBANE I ARG Nhole Gl GIT 20 ACE | AL G JIZHATE &y
et AR oy SoRH | @ FGEE S =@ g FEAET, o7 SeimAe v ¢ TRRIR-EEREE
afSrTIeE e ST A1 e MR «fseer S0 1 @72 Sree G g ¢ el s e w9 71
T S @ FRg-FIRAT Qenfs wFer @ et ffoeaaraa Amionf gefa e afstame @era =6 wifke s |

8.3.Y FEfN WS SFAe IFAINS (afere Sy

e Faeifer el W=icaa wrslr fefere wmifer
AR 6 7R AR QA AR QRIS G T
(IRl TS AR | @ ~Tafs AIRRIRIR Gl T
TS IR TSI I, T NI (AT FIeAI
AT ST AT AT FACI | @ SRR Srorely ZeAT
e s e e e oo

©ib (APres TS 1T WSOl R0-90 O Fan of Brand andsize ___mm
40| CIAFR FEGEE ML S G Aoy asperBDS.
THANSYCR FILET YT T & o 04
ST ([@C AFANY FIG FAE | TH Wl 77y Tgiifed
FgE e wfefde sifenl StwaRe g F46
q 090 AFR L FEAINT TFSl 8 FTH FHGER
AT G HLTE A |

e AfSTaw 205b-208% b




8.3.9 GEIfN 7w 3« fsffet Ty

QeI 7 O3 (e ST WS SIPTR [Ruye IR 8 ARSI wwrpa e [Keavel w7 [Kfwr @eifer
GfFRIRART 98 SRS @GR () GF TS 2T T TR | @ @62 S QA ware! [Wfoe Fa03 A T73If
@ (PRI T TIPSR S O, FT, AT, FNEF B4, T 2w 91 “Afpifere Hrofewe, ez
I P SR (G AST T | @ @B O @2 e 3 [ifeg e =g [ 30 9% 901 2J |

8.3.b Gl wFel 8 FHegwe FrifFe i Qraivet Fifers

ST W FEHIfeoTead o AHRE TFAq e @ ST QAN 7ol 8 AT PN AP FES
| G WOl @ TR RGN NTOAF & FAGAE FREOR FA 70 G, S ATE T QR T
A7 AT [IFN AT 7 | @ G TG R LT @qreivat @it v 1gifs Tre ARy afsames! w@mfa
Y FACI | YR IR AIZR RS G 757 A Al AL COICRTAMA ALCHAMT A1 e #4101 e
{F TRCEE SF AR ARICS GEAfT 7% TFAo7 TR A6 TS THA 1A |

8.5.5 CEPIIEOTOITEP PG

T AT @ QA el REw eepieeee! 2 ML PG e SRt GFTR 8 TSI e !
Y | 72 S e [fey e S T SieeTe e s e (@i SRR W< [vpecs Rredims
QI P TR TS Ao AT ARTEH TR | a7ele GEfeHw, @fTs, sAfaw, SERmRs ¢ ANEs @
TP GO AN T CFGa @~ SN AT T | @ #{07 Zromeyy fafete sfary aze w1 2R

1 SNSAF @i, SEFLS 27, 2N 215 T ST & S ega ST

@, (R o1, IPTRIER AT ¢ AR S NS SCEwTee R

M7 @ FAITST AL LA ICHI T (2 (15 8 AT wfSq1w sAfpreri

T SIS TG FIE (¥ FACS GAE Sgaael

RGIR W67 @ITY T/ FA SR 704 LA dife, #ITT @ Sy Wagyfes ag 35 41

QA FAG (I IO Gl A 49 T S R0y werserer 32

I ST @ W IR R0 QAIRS bl AP 0y (AT Srer Rigge ¢ @iy AR e

fagpe ¢ Tl STiew Sy REca e Sgaaae ¢ Giberel JfEd & @fbs, Gifesdy qar Afas v
SQIIRS T

Ter'T @ (713ts (www.facebook.com/sreda.bd) TRR=GENT @A @ e wwel Tifds [Kfog =f,
fefte gz apitbeTeETe I8! frafrosia 2o

QAT AT GTACCOTOIETS FfoT: (2T S

fafire fagye @ Qe T TG e SR 8 SR |

8.5.50 FEIW wFel ¢ JET RTTs Wie i+ 25+

QI wFel @ TMTF TG IR IBIFCTR SAC*] A 8 (@RI AT 77 AN TN A<5e [igre
e i Tafefes FARFEA Action Plan for Energy Efficiency and Conservation &€« JR0Z | Action
Plan-9 SIsTIf A= syl wews &= [ifey ova fbfre $a1 2@0R | Action Plan-4 Sfgife ez g :

faye Ceme, STeeTe @ ot wre! Jias e Qe e
foxre MTC WSS

QT e S

&S Fo S

BIeT BCE OB WO JIF BT

25 oo T wwerTg Bfd Jrow

T ST 205b-205%



5 fitet/fr-cafer feerar il weet Jfa

A FIRLTRTETS QT 50 G Tl I

15T qrefieas Wl

SR AT g vl Ifa

I IR ARF@ FER WoR/fA-re3e foR g#ie
Waste heat recovery from exhaust heat/steam.
FI-TEAIE SRS Fet

Ayfes TFHifon 3o Tl ST

sJares R (9 e/t e

e e f2-o2e o grom

8.8 G wrer © JT [Regs sl

@l “Energy Efficiency and Conservation Master Plan up to 2030” @32 “Action Plan for Energy Efficiency
and Conservation” I FEI TR TG S Tf SRAM, HIIAZ 8 GRS 210w oy qzea ey
AT T AR | G 7Fe! @ T RETF ST TSR fTHH:

8.2.> Gt far=t

g ¢ qfafeye gei Tt SRw AfsEer

JEWCR ARE GV AT ¢o% Mg AfePate 92T T A IR IFIE s Afww gefy v
T | QI [ IR T TR TN RERite Iaze QEE & ©3% T S0 789 | g a3
e TS QT wFe! ¢ ey Mo esaes qv (TR 8 NN QN Sqas Fe=1F (CTo!) Qe fars
LATLITII-20 b VT FCAE | @ FIAGES THINET TG ICOTCHT HF FITAEI, o107 SeAmaeiar afsviw, s=ife-
@RI AfSHPTLR oo e QE farw b 9 IHET AT AR | 9 AT SesH ADB 8
Glz @3 swrEifrery fgfafie fg s e S swmea s [feg i gonfas s zmez:

&3y Tire ffoe

iz 55 fa-zfere et ffcse
SR i1 Ffee
IR TR
oAttt 5541 e fefacse

T ST 205b-205% o)




ety e e e

O Il W, Aol @ Gl e e R Sifaef s giaa e M SR wo Faveed
AR A I AF | 933 IRIIRFSRT @A 2 1< (@fef)-97 T2@IfTer 30-58 (T 2055 SIfFe Gl
3w ey afrss tofaa @10 &8 e Befs (ToT) afsrer eme w4t 23 |

<] ' : iy 7

g erw Rews B (ToT) aférwet

Qe Rrw ARAE-20 00 SR @O GEf AW tofid 0w el MErwe W o e S
fTRrwama v emie F90< | TF A7 o e 8 5 wfieea tof w4t zre:

e Module 1- Fundamentals of Energy Management and Energy Audit

e Module 2- Energy Efficiency in Thermal Systems

e Module 3- Energy Efficiency in Electrical Systems

*  Module 4- Energy Performance Assessment for Equipment and Utility Systems

N

IEECY KINT

SREDRY

en s Fmm g e e
e Bewet

EI e o =[ree aw cofige 8 G afeTs

| JfFF AfSTaWT 2050-2055



8.2.2 T AXTH GPTcroTSETe Fior (T

JETAHE @I Gl Fveq wifs REE -Ite
(SR T G AT FAI Wl 8 T T/
O IR (FIN [RPF (F2 | (AR TG Ao 9 [
e sTvew 2 Sfqmre Qe TR ¢ W e

AT TR A AR | @ ST AN @R
I AT ¢ G 7ol a0 weseTe! i
I RO (el e d R (e 761 Rwgiere
‘RN AR GEETeTees Rl (e
ST ARTEFN Q2 T CACZ | @ (h Sy
AGSTOIETE (A TTCT T i Seare w1
TR | TG FfeTe (AATNSTEAITS F0eR Rredions qenfa
T ETe Soge ¢ fofee ey gae wEnfy
AT T T | GRITTe A AT REwe Soifge
Jgl ¢ F2& AfSTAFIST AT w1 2 | @ Fe
AEOTONEE (Rt e Frediors |y |
WSl 8 Y AT IV wfowes! enicas 2Am=ir=fif
QT TEER &y TIfRe =1 TR ACE | (el 3
e e St 3oy [feg FioR wrer
AT RN G 8 ey g g
R AEYS T RCACR | A 0T PRI TRIFC ey
QTR R S A AR AN TIRIEE T
TF TS T |

TR QT 8 &S ReyRmieT (TTR5) & S ST AT THreTee @iy (3¢ TRl 2055)

e oSt 205b-200% [




8.2.9 8% RG ffeelff 8 (FI-Em it Sy

WWWWW@E “Iica fifeg Rwpe (FCwa Waste heat recovery potential database 2&S T4 TR | 9
database AT AT AT @, R @5 z0o WeAT® O, 5191 8 v ez 3 [fey Fg-Fam I
AT RIS Qe T e weRer I | [eww [feg mor ot afsfre @ e a7es 2 | arEmet
ARArFTR G TR e @Frwa 5o St @ bror e # e Sfsfie Al o Greds Ry o
AT et SIS Swvwfer gy Seces oy Fe-FMR TR TR SOl (AT TR | S_M*B St absorption
chiller @7 T Moo fagge I@ 9T T4 21 | PR @7 (@ F@fre sremfew s i genf wwer
I oy RS #1120 awtem S gz 11 7 | ity Fiifbe sieam comica M2 e Syt seay &
¢oft efspia erae iR fFelff 8 (FI- (eI FREW 71 F41 2R | @ R0 Avowe! Jfad 0wy @era S
fafire ST SIS F4T 20% |

5&51:.;1

WENY POTE] Mfmummmmpwrmm»:
it s o N P, g B, A BT aay®

mﬁ&%ﬁa—rﬁwwmﬁm e @ Wwﬁwmwwwwmm

8.3.8 g ST TEify St v T wemfS g

&era Sompieel et fNerwT efdiasers snesiy ffeg Mg SRame e e s AfRkeeem Sorr g w10
TRCR | G0 AR 7Ll I @, Figg FRLAE FREe «grete skemee s FéifTe @ geif T GHve
ESIRICEE

AT Wl I - S0%-5¢% QT e

3BT 28T SIATAILS FANCA- ¢ % T T

FACGAS A IR - ¢% I A

ANCTR F137 SFfeaael - 0% e e

TS AEC WIS - 2% R AT

8.2.¢ R @ wifAa v 8 AT FLGTT ANSSIF WAL 1) PIEr

o TRFIE, WY @I FHENFTe efediam 7da «fers st x¢ T @t ar o S ar

o o b QI Wi 2[Telfa (0@ AT [T ARITOR (OIS JRFITCRA NG 5 q7 (5% ) [-I2aifeng
BISK
JICEITT FILF TG AR @ 7 TWIRGre At AT AW Sy [T ez
“Bangladesh National Building Code”-9 QT Wl @ e azss RyiF Segeae
e @ fFfavwgie /i wiam@ime ey ey afstfret eae @iy Sreeenfemm, oe Sonfr st
AT QA AT oot 2

o R feae FEbre Swwifafs a7 vlisare fer-taige fGm/~s foE grom |

<) S AfSTamT 205b-205%



T ST 205b-205% |




o S AfSTamT 205b-205%



e.> Gy wre @ TR e I wdime o

GFE G TR TIF AT (Ol ey G fRierer oo ¢ seiaRE ~ffaed @it sares ey
AMCT R QT wFel i | (TOT o5 2¥9F© “Energy Efficiency and Conservation Master Plan up to 2030”
Q Q0% AR W&y (& & 2RNT Genfg IR 3¢% 92 2000 ATEF L 0% FAHR THA@ W@ F47
2R | fHi, qifey @ SR 4TS e QR Y AT @32 Gl w9 q@enfs e apfes wmemiv IkREE
e Gt [P 1 789 | g FRAIITS Gl T @ Qe wre! Sead w0 g 0 A QR SIadwdy a6
e |

Energy Efficiency and Conservation Master Plan up to 2030 =¥ JIIRIC ML G g ATo 0 =reiex!
IR I ATS 0E. S =S Gl AR F1 789 |

el QIESE RO Gerf we qg-ifen e TeoMfEe sar & “Giefy wwel ¢ FAeawe Iw IR wdizm"
oy RO FAT | @ AFET AN (T Gl wFe! Mo oy g 8 Afafens 4ite 8% Jm ¢ J=itw
QTS & b % A T GIZ] FCACR | 363 @ RABITAFGE G AR TG HIZAI I 6 SR |

S I: GIET ST 8 Fewe I Prercay sz dem
THE RGN Si3H

AFCHA FNTFIT: GeTZ 05 - G 03

Y TA: Y. (FIG BT

...9
jica’

22
SREDFY

Sustainalble ond Renewadie
Easigy Davolaprment ALtharty

v

Energy data | Policy, Manuals

1y Fund
DL || <5 %

: ’ > - | Energy Efficient
// = }:\\ v 'c, l s —= Equipment Supplier
& v e b
NerelY i AL

T WSt @ Serwel Y PrfERc et emic Rt Acee

T AfSTawT 05b-208s [l




Sub-sector and items Specification / Production Capacity

Industry/Commercial Sector

Chemical Fertilizer

Heat exchanger replacement of

Heat exchanger (waste heat recovery system), whose capacity is equal to 10,000

ol urea fertilizer plant kJ/h or more
Paper & Pulp
2.1 Black liquor boiler Boiler which burns black liquor and recovers agents such as soda
2.2 De-inking plant 50 TPD or more
Textile and Garment
ol e Roving frames with pneuma-less waste collection system
. . e Ring spinning frames with permanent magnet motor
SNl Re e Automatic winder with balloon controller
e  Air jet spinning
e  Air-jet loom with technology for reducing both air consumption and air
32 Loom (weaving machine) and pressure.
’ Warper & Sizer e  Warper & sizer with inverter control (motor should meet the standard
which is stipulated in item 9.7.1).
Sewing machine driven by directly connected motor. Main driving motor type
33 Sewing Machine is to be a servomotor (motor should meet the standard which is stipulated in
item 9.7.1)
Stenter controlled by inverter, whose air volume and width of nozzle are
34 Stenter :
adjustable.
35 It et S Heat exchanger (waste heat recovery system), whose capacity is equal to 10,000
kJ/h or more.
Glass
4.1 Combustlon codifol oif ks Combustion control unit controlled by air ratio in exhaust gas.
melting furnace
Cement & Clinker grinding
A mill is to be equipped with main rollers for grinding materials and sub-rollers
51 Vertical roller grinding mill for = for stabilizing materials. Having delivery record of mill with power
’ cement clinker and slag consumption of less than 29 kWh/ton (mill + separator + fan) at 3,300 cm2/g
OPC basis.
. o . Having delivery record of mill facility with power consumption of less than
5.2 Vertlcg ! foller grinding mill for 33kWh/ton (pre-grinding mill + ball mill + separator + fan) at 3,300 cm2/g
pre-grinding OPC basis.
Iron & Steel (Re-rolling Mills)
6.1 Induction furnace Induction furnace
6.2 Combpstlon el wil - @ Combustion control unit controlled by air ratio in exhaust gas
reheating furnace
Foods and beverages (cold storage)
Screw compressor with motor whose capacity is equal to 10 kW or more,
including chiller, condensing unit, and cold storage capital machineries
. . (Insulation panel, cooling tower, control panel, pumps, and pressure vessels)
7.1 Sty (ComTyiEe 1 i 5o COP>=4.0 @ +3°C (e.g. potato cold storage)

Unit
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COP>=1.9 @ -25°C (e.g. cold storage in general)
COP>=1.4 @ -35°C (e.g. cold storage in general)
COP>=1.1 @ -40°C (e.g. ice cream factory)



Sub-sector and items Specification / Production Capacity

Telecommunication

When replacing lead/acid battery + captive power generation combination to

8.1 Lithium Ion Battery fithium jon battery

Common Technology

Power Receiving and Distribution

9.1.1 Transformer Transformer with amorphous metal core
Water Pump
921 T Pump with inverter control, whose motor output is 10 kW or more (motor

should meet the standard which is stipulated in item 9.7.1).
Fan and Blower

Fan and blower with inverter control, whose motor output is 10 kW or more

Dol S el Blostr vl livenes (motor should meet the standard which is stipulated in item 9.7.1)

Air Compressor

9.4.1 Air Compressor e Screw compressor with inverter control, or
P e Centrifugal compressor, whose motor output is 10 kW or more.
942 Multi air Compressor Control =~ Numbers of air compressor is 2 sets or more, equipped with an optimum control
Unit system.
Inverter
9.5.1 Inverter Inverter whose connected motor output is 10 kW or more.

Boiler and Steam System

Steam generation capacity is between 1 ton/h to 4 ton/h. Boiler efficiency is to

9.6.1 Once-through steam boiler be 90% or more at rated load.
Steam generating capacity of a single boiler is from 1 ton/h to 4 ton/h.
Multiole installation svstem of Efficiency of a single boiler is to be 90% or more at rated load and the
9.6.2 p 4 efficiency of total system is to be 80 % or more at 50% load.

G iz e Total steam generating capacity is 2 ton /h or more by multiple numbers of

boilers.
9.6.3 Economizer for boiler Exhaust gas economizer
Motor
9.7.1 Motor Efficiency is IE2 or IE3 specified in IEC 60034
Air Conditioner
Centrifugal chiller;
Absorption chiller;
Variable Refrigerant Flow (VRF) air conditioner whose COP is 4.2 or
9.8.1 Air conditioner more;
Air cooled chiller, whose COP is 3.0 or more, without using R22 or R123;
Water cooled chiller, whose COP is 4.0 or more, without using R22 or
R123.
HeatPump

Motor Capacity is 10 kW or more
9.9.1 CO2 Heat pump COP>= 3.5 ( Hot water supply : heat source=air)
COP>= 5.0 (Cooling + Heating supply)
Lighting
9.10.1 ILIEID) i LED lamp with 100 Im/W or more, life time: 40,000 hours or more, number of

lamps is 500 or more, and with LED patent license certificate.

Co-generation, tri-generation

Conversion from existing gas engine power generation to gas engine co-
generation / tri-generation by utilizing waste heat, whose total rated thermal

efficiency is more than 60%.
Maximum capacity per sub-project is 10 MW.

9.11.1 Gas Engine
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Gas turbine co-generation / tri-generation, whose total rated thermal efficiency
9.11.2 Gas Turbine is more than 80%.
Maximum capacity per sub-project is 10 MW.

Waste Heat Recovery
9.12.1 Once-through Steam Boiler Once-through boiler with automatic gas bypass device
9.12.2 Waste Heat Recovery System Exhausted heat recovery system, whose capacity is equal to 10,000 kJ/h or

more.

Building Sector
(Priority will be given to green buildings)
Low-e pair glass and solar reflective glass (solar heat reflective ratio is 50% or

2AZ00 Heat reflective glass
more)
2BZ00 Elevator Elevator with PM motor and LED lighting
BEMS, which visualizes a real time energy consumption of the building and
2CZ00 BEMS . . e s
controls energy consumption for air conditioning and lighting
2DZ00 Others Equipment listed in Component I and III are also eligible

Residential Sector
(Following equipment to be provided by Participating Distributors (PDs)

Inverter controlled

S0 ity (energy efficiency label: 3 stars or more, when the programme is established)

Inverter controlled

ez AarEoRHHoTET (energy efficiency label: 3 stars or more, when the programme is established)

Further additions are expected in accordance with the establishment of energy

ALY Qi efficiency labelling programme

COP: Coefficient of Performance

IEC: International Electrotechnical Commission
LED: Light Emitting Diode

OPC: Ordinary Portland Cement

Note: Fuel oils may apply as the energy source in lieu of gas in some of the cases.
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&AFCES 9: Development of Sustainable Renewable Energy Power Generation (SREPGen) Project
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Introduction

Vision

Ensuring energy security and
building energy conscious nation
through promoting sustainable
energy and reducing carbon
emission

Mission

Expansion of Renewable Energy
by reducing dependency on fossil
fuel to ensure energy security,
take measures to conserve energy
and explore potential sustainable
energy
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1.1  Introduction

Energy is regarded as the engine of economic growth. It has a vital Vision

role on production resulting to economic growth and enhances the

quality of life of people. There are significant potentials of renewable ~ Ensuring energy security and build-
energy resources in Bangladesh specifically: solar, wind, biomass, ing energy conscious nation through
biogas, hydro etc. Due to geographical location, solar power has been promoting sustainable energy and
proved to be very successful in Bangladesh. Moreover, wind potential
has been found to be prospective. Biogas and Biomass applications
are also being explored which can provide an environmentally
sustainable energy solution as well as reliable and affordable power

supply to the people. Mission

reducing carbon emission

Accordingly, the Government of Bangladesh attaches due importance  Expansion of Renewable Energy by
on renewable energy and energy efficiency. The Bangladesh National reducing dependency on fossil fuel
Parliament enacted “Sustainable and Renewable Energy Develop-
ment Authority (SREDA) Act” in December 2012 to facilitate, regu-
late and promote all aspects of sustainable renewable energy and
energy conservation in the country. SREDA started its journey in
22 May 2014. The organization is under the Power Division of the
Ministry of Power, Energy and Mineral Resources.

to ensure energy security, take
measures to conserve energy and
explore potential sustainable energy

1.2  Responsibilities and Functions

. Coordinate Renewable Energy (RE) and Energy Efficiency (EE) issues of the government
. Promote sustainable energy

. Standardization and labeling of products for RE and EE

. Pilot new technologies and take initiatives for its expansion

. Create congenial environment for the investors

. Research and development on RE and EE

. Capacity development

C Create awareness for RE and EE; and

. Establish linkage with regional and international organizations
1.3  Goals

In line with vision and mission, SREDA has set the following goals:

. Increase renewable energy generation

. Increase proportion and amount of energy saving

1.4 Objectives

To achieve the goals, the objectives are:
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1.5

To generate 2000 MW power from renewable energy (10% of the total power) by the year 2020
To achieve 15 percent energy efficiency by the year 2021 and 20 percent by 2030 out of total energy

consumption

Strategy

The strategies to meet the objectives are:

1.6

Engage trained, efficient and skilled manpower to carry out the mandate of SREDA

Framing conducive policies, rules, regulations to scale-up renewable energy and energy efficiency
investment and motivate people in saving energy

Involve different stakeholders in the planning and implementation processes of SREDA

Develop different business models to attract business community for investment

Identify and analyze opportunities of accessing different funds for investment in sustainable energy
development.

Use media (print, electronic, school children, academician, professionals etc.) for building awareness in
sustainable energy development

Action Plan

Action plan to achieve the goals are as follows:

Recruit competent personnel and provide training at home and abroad to carry out responsibilities of
SREDA

Hiring short-term and long-term experienced consultants to accomplish specialized activities of SREDA
Review and revise existing policies, rules, regulations, documents through in-house and out-side experts
Set year-wise renewable energy development targets and prepare programs to achieve the targets

Monitor the progress of renewable energy and energy efficiency and develop on-line data acquisition
system

Ensure standard, quality and energy efficiency of the products/appliances available in the market
Develop information database to interact with different stakeholders of SREDA

Arrange regular meeting with the stakeholders to coordinate and monitor the activities of sustainable
energy

Develop different financing business models engaging experts from home and abroad

Assign officers to identify and analyze the opportunity of accessing different funds for investment in the
field of sustainable energy

Prepare a comprehensive plan for energy efficiency and to implement activities for energy savings

measures

Arrange programs involving school children (essay competition, seminars/symposiums/TV talk shows,
fairs, video clips etc.) to create awareness among the citizens
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1.7

Enhance programs for green building certification, engagement of energy auditors for designated energy
consumers and energy star rating program for electrical appliances

Establish testing lab for testing quality/standard/level of energy efficiency of electrical appliances

Conduct studies to assess the potentials of renewable energy and initiate pilot projects for new technolo-
gies and model of RE and EE

Develop IT based infrastructure for quick and effective delivery of public services

Significant Achievements of SREDA

586 MW Capacity Power Station/System from Renewable Energy has been installed; 5.5 million solar
home system, 1370 solar irrigation pump, 21 solar minigrid and 3 utility state solar park

Distribution of 5000 solar systems among the poor people of Chattogram Hill Tracts. Respective projects
have been taken to bring approximately 40,000 poor families under electrification

Establish central database system of renewable energy information
Processing 1878 MW solar power plant
Completion of wind mapping in 12 places

Publication of Energy Efficiency and Conservation Master Plan up to 2030 and Action Plan for Energy
Efficiency and Conservation

Introducing ‘Energy Efficiency & Conservation Rules 2016’ and ‘Energy Audit Regulation 2018’

Low interest (4%) financing for using energy efficient equipments/machineries in industrial, building &
commercial sectors under Energy Efficiency & Conservation Promotion Financing Project

Policy making for financing environment friendly green industry through Bangladesh Bank

Incorporation of energy efficiency & conservation related issues in “Bangladesh National Building
Code”

Inclusion of energy efficiency & conservation related topics in national curriculum
Introducing energy efficiency and conservation schooling program & conducting awareness raising
program across the country

Creating awareness about energy efficiency and conservation among students of college/university level
through seminar, symposium and innovation fair

Replacing conventional inefficient bulbs by energy efficient LED bulbs at streets in various municipality
and city corporations

Preparation and implementation of Country Action Plan for Clean Cook Stove 2013
Innovation and marketing of energy efficient improved cook stoves
Installation of Improved Rice Parboiling System

Preparing draft ‘Building Energy Efficiency and Environment Rating (BEEER)’and ‘Green Building
Guideline’

Preparation of draft ‘Standard and Labeling of Appliances Regulation’
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SRED/?

Sustainable and Renewable
Energy Development Authority




2.1 Administration

2.1.1 Manpower

Chairman, SREDA is the head of the organization. The Chairman is assisted by 5 full time members with specific
area of responsibilities such as Renewable Energy, Energy Efficiency and Conservation, Policy and Research,
Administration and Finance. The total manpower strength is 61. Out of which 11 positions are vacant. As an
interim arrangement, a number of officers and staff have been deputed by the Government or attached from other

agencies under Power Division.

SREDA's Employee Statistics

No | Position Number of| Working | Vacant Post| Deputation/
Posts Attachment
1 - -

1 Chairman 1
2 Member 5 4 1 -
3 Secretary 1 1 - -
4 Director 4 4 - 1
5 Deputy Director 4 1 3 1
6 Assistant Director 8 11 - 3
7 Program Associate Grade -1 5 2 3 1
8 Program Associate Grade -2 5 2 3 -
9 Program Assistant 7 7 -
10 Driver 12 11 1
11  Office Assistant 4 4 - )
12 | Security Guard 3 3 - Outsourcing
13 Cleaner 2 2 -
Total 61 53 11 6

2.1.2 SREDA Board of Directors

SREDA Board of Directors are entrusted with establishing broad polices and setting out strategic objectives. The
board also discharges its duties to review the performance of the organization. The 17 members SREDA Board
is formed with a Chairman, 5 fulltime members and 11 honorary members (6 representatives from different
ministries/divisons and 5 members nominated by the government from academicians, professionals, technical
experts, business representatives and non-government development organization). The members hold office for
a period of two years from the date of nomination.

\4 v
Fulltime Member (5) | | Honorary Member (11) |
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Members of SREDA Board of Directors

Designation & Organization

1

\9)

AN L B~ W

10

11

12

13

14

15

16

17

Md. Helal Uddin
Siddique Zobair

Md. Shahidul Islam

Salima Jahan
Md. Kowsar Ali

Selima Ahmad MP
(Representative of non-government
development organization)

Luthfun Nahar Begum
Md. Imrul Chowdhury

Rashada Akhter

Sheikh Faezul Amin

Parimal Singha

Md. Harun Or-Rashid Khan

Prof. Dr. Saiful Huque
(Academician)

M.A. Gufran
(Professional)

Dr. Md. Ziaur Rahman Khan
(Technical Specialist)

Dipal Chandra Barua
(Business Representative)

2.1.3 SREDA Office Building

Position

Chairman, Sustainable & Renewable Energy .
Chairman

Development Authority (SREDA)

Member (Energy Efficiency & Conservation)
SREDA

Member (Administration), SREDA

Member (Policy & Research), SREDA

Member (Renewable Energy), SREDA

Member (Finance), SREDA

Fulltime Members

Chairman, Bangladesh Women Chamber of
Commerce and Industry (BWCCI)

Additional Secretary,

Ministry of Industries

Additional Secretary,

Ministry of Housing & Public Works
Joint Secretary,

Finance Division, Ministry of Finance
Joint Secretary,

Power Division,
Ministry of Power,
Resources

Joint Secretary,

Energy and Mineral

Honorary
Ministry of Environment, Forest and Climate Members
Change
Former-Director General (Joint Secretary),
Hydrocarbon Unit,

Energy and Mineral Resouces Division,
Ministry of Power, Energy and Mineral
Resources

Director, Institute of Energy, University of Dhaka

Chairman, Bangladesh Biogas Development
Foundation
Professor, Department of Electrical and

Electronic Engineering, Bangladesh University of
Engineering and Technology
President, Bangladesh Solar
Energy Association (BSREA)

& Renewable

SREDA started its journey at Biddut Bhaban, Abdul Goni Road, Dhaka. The office was later shifted to a rental
location at IEB Bhaban, Ramna, Dhaka. Meanwhile, Ministry of Housing and Public Works allocated a 10 katha
Plot at Sher-E- Bangla Nagar Administrative Area to construct the SREDA Building. The building will play a
vital role in promoting green building infrastructure in the country. The proposed 10 storied SREDA building
will be equipped with following state of the art modern green building facilities and modern office management
features: workshop/seminar rooms, conference room, information center, renewable energy demonstration
center, reception, utility room, electrical-mechanical room and laboratory, LEED-Platinum Certification, etc.
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2.2 Training

Training Plan
FY 2018-2019

Target of Month wise Training Details (Hour)
Number of annual Total

Class | Employees iy An.nl}al o0 o > o o o = i > < =
per Training | = = ) S ) fog g o s g, = g £

(Employed) Employee | (Houwd) | = |< |2 [C [Z [A [~ | = = | < | =] 5| &

(Hour)

Ist 22 60 1320 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 110 | 1320
2nd 6 60 360 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 360
3rd 23 60 1380 115 | 115 | 115 [ 115 | 115 | 115 | 115 | 115 | 115 | 115 | 115 | 115 | 1380
4th 5 60 300 25 | 25 | 25 | 25 | 25 | 25 | 25 | 25 |25 | 25 | 25 | 25 | 300
Total 56 60 3360 | 280 | 280 | 280 | 280 | 280 | 280 | 280 | 280 | 280 | 280 | 280 | 280 | 3360

Training Completion Summary
FY 2018-2019

Target of Month wise Training Details (Hour)
annual Total
Number of .
Class | Employees training ,? n'nl'lal e o = o o o =
per raining | —= 4 5 5 % = 5 = = =) 3
(Employed) Employee | (Hour) | — | < Alo|lz|la| s |a|2|<| = |2]|&
(Hour)
Ist 22 60 1320 416 | 384 | 584 | 136 | 208 | 488 | 199 544 | 168 | 298 | 368 | 3793
2nd 6 60 360 392 8 448 160 | 32 | 222 | 104 | 1366
3rd 23 60 1380 24 488 | 22 | 200 240 | 104 | 1078
4th 5 60 300 296 248 544
Total 56 60 3360 416 | 384 | 608 | 136 | 600 | 496 | 1431 | 22 | 904 | 200 | 1008 | 576 | 6781
2.2.1 Internal Training
1 PPR-2008 & Delegation of Financial Power BPDB 13-21 July, 2018 1
2 Office Inspection and Office Management SREDA 16-July, 2018 16
3 Preparation of Tender Document (Local, BPDB 28 August - 1
International & EOI)/ Contract Document 05 September, 2018
Energy Saving Technology for Residential, Center for Energy
4 Commercial and Industrial Sectors in Studies, BUET WERDS Semimnioes, 2005 1
Bangladesh
Green Building Design in the Context of
5 Dhaka: Integration of Energy Conservation, BUET 21-23 September, 2018 1
Energy Efficiency and Renewable Energy
Technology
6 Boosting Power Cooperation Between China Embassy of the People’s 24 September, 2018 1
and Bangladesh Republic of China
Annual Performance Agreement (APA) and SREDA 26 September, 2018
7 15
Employee Code of Conduct
8 Enterprise Resources Planning (ERP) Power Cell 28 October, 2018 15
9 MS Excel BIM 12-15 November, 2018 2
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El Subject Institution

10 Foundation Training SREDA 18-25 November, 2018

11 Net Metering SREDA 28-29 November, 2018 4
12 Electricity Generation BPDB 20-30 November, 2018 1
13 Project Management CBISP 19-20 November, 2018 2
14 g}ljsireligg of Sound System & Conference SREDA 13 December, 2018 8
15 E- Service workshop SREDA 10-12 December, 2018 1
16  Panel Session of Green Building BUET 20 December, 2018 2
17 Energy Security Training BUET 23 December, 2018 2
18 Training on NIS, RTI and E- Service SREDA 06 January, 2019 26
19  Foundation Training SREDA 08-14 January, 2019 9

Training on NIS, Protocol etc. for SREDA

20 driver, office assistant and cleaners SREDA 08-09 January, 2019 24
21 Office Management SREDA 14 January, 2019 24
22 Innovation Power Cell 27-31 January, 2019 2
23 E- GP, E-Filing BPDB 05-14 January, 209 1
24 Budget CGA 21 January, 2019 2
25 GRS Cabinet Division 24 January, 2019 2
26 Operational Training Kaptai, Chattagram 08-16 January, 2019 1
27 SREDA Employee Service Rules, 2018 SREDA 24 January, 2019 23
28 Vehicle Management and Traffic Rules SREDA 25 February, 2019 11
29 Foundation Training SREDA 10-14 March, 209 10
30 Annual Performance Agreement (APA) SREDA 03 April, 2019 16
31 Orientation training SREDA 24 April, 2019 6
32  Innovation SREDA 24 April, 2019 10
33 Foundation Training SREDA 19-23 May, 2019 10
34 SREDA Employee Service Rules, 2018 SREDA 19-20 May, 2019 8
35 Annual Innovation Plan SREDA 28 May 2019 13
36  Annual Innovation Plan SREDA 29-30 May, 2019 16
37 SREDA Employee Service Rules, 2018 SREDA 28 May, 2019 23
38 Annual Innovation Plan SREDA 19 June, 2019 13
39 Annual Innovation Plan SREDA 20 June, 2019 12
40 Annual Innovation Plan SREDA 23-24 June, 2019 17
41 Annual Innovation Plan SREDA 25 June, 2019 13
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2.2.2 Foreign Training

Knowledge Sharing and Exposure India and China 08-16 July, 2018
Energy Efficiency and Conservation Promotion  Germany, Croatia, 25 August
2 Finance Project (EEPFP) Netherlands, France and 5 September, 2018
Belgium
3 SAARC Special Training Program on RE South Korea 26-28 August, 2018
4 Solar Photovoltaic Pumping for Sustainable China 30 August-
Irrigation & Clean Water Supply 01 September, 2018
5 Global E Mobility Training India 07-08 September, 2018
6 Energy Security for Bangladesh Australia 10 Sept- 04 Oct, 2018
7 Clean Cook Stoves and cooking solution Nepal 11-14 December, 2018
8 Training of trainers (TOT) for Renewable Energy  India 01-14 March, 2019
9 SDG7 Tool for Energy Plan (NEXSTEP) Thailand 19-21 March, 2019
10 Regional Knowledge Sharing on Energy
Efficiency and Conservation Thailand 01-5 April, 2019
11 Sharing Renewable Energy Experience USA 13-14 April, 2019

2.3 Modern Office Management

The Power Division has taken initiatives to implement Enterprise Resource Planning (ERP) at all organizations/
agencies under the Division as part of the information technology dependent activities to fulfill the commitment
of Digital Bangladesh. ERP activities are being implemented through Tech Vision Ltd. appointed by the Power
Division.

2.4  e-Filing

SREDA has introduced e-filing system for disposal of all official notes and letters. During the year, the total
number of self-initiated notes stands at 1,817 and the numbers of notes generated from letter stands at 814. The
number of letters issued through e-filling stands at 382.

SREDA e-Filing Report (01.07.2018 to 30.06.2019)

File Note resolved
through issuing letter

. Total
Initia Em Un Total
User Total Unr Self ted Within  ail
) Resolved . Reso Un- resolved  Unreso
received esol Initiat from the and Total
Ived resolved Letters Ived
ved ed Letter system  oth
Note
ers
28 3,375 3,423 313 1,817 8l4 2,065 179 380 2 382 37 4

25 eGP

SREDA has introduced e-GP system to ensure greater transparency, accountability, cost effectiveness and com-
petitiveness in the procurement process. It has registered itself with Central Procurement and Technical Unit
(CPTU) and has already trained a number of officials in e-GP. During fiscal year 2018-2019, ICT equipments
have been procured under e-GP.
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2.6 Innovation

A committee comprising 8 members has been working to introduce innovation ideas in SREDA. An innovation
work plan has also been finalized. New innovation activities have raised the commitment of the officers to render
better service to the stakeholders. This has motivated the employees to introduce and develop a number of small
projects. The a2i (Access to Information) project under ICT Division has extended its support in this endeavor.

2.7 SREDA Website
SREDA has updated its existing Bangla web site with new features along with newly introduced English version.
The Renewable Energy Database has been acclaimed by users for its modern data management.

2.8 Paperless Office
To make SREDA office paperless, it has adopted the following activities

. Dispose all activities through e-file

. Digital attendance system

. Letters issued and sent through e-file

. Issuing NOC for sanctioning loan against purchase of Energy Efficient Equipments

. Online application receiving, processing and certification for implementation of solar equipment
standardization.

2.9 SREDA Extension Plan

SREDA is planning to setup divisional offices for close coordination with the stakeholders, monitoring and
inspection, building awareness among the mass people and to meet the increasing responsibilities across the
country. It has prepared a organogram as follows.

No Position Branch
Main Office Office Total | Main Office | Branch Office Total

1 Chairman 1 - 1 1 - 1
2 Member 5 - 5 5 - 5
3 Secretary 1 - 1 1 - 1
4 Director 4 - 4 12 8 20
5 Deputy Director 4 - 4 21 16 37
6 Ps to Chairman - - - 1 - 1
7 Assistant Director 8 - 8 46 42 88
8 Program Associate Grade-1 5 - 5 6 8 14
9 Program Associate Grade-2 5 - 5 11 8 19
10 Program Assistant 7 - 7 24 16 40
11 Librarian - - - 1 - 1
12 Accountant - - - 1 - 1
13 Assistant Accountant - - - 1 - 1
14 Electrician - - - 1 - 1
15 Driver 12 - 12 39 24 63
16 Plumber - - - 1 - 1
17 Seminar Attendant - - - 3 - 3
i R R : z
19 Messenger 7 - 7 1 8 9
20 Office Assistant 4 - 4 40 16 56
21 Security Guard 3 - 3 6 6 22
22 Cleaner 2 - 2 6 8 14
Total 61 - 61 230 170 400
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2.10 Annual Budget of SREDA

Activities of SREDA are being operated under government grant. As budget allocation and expenditure has been
gradually increasing, SREDA has planned to take initiatives for its own earnings. The major sectors of its budget
expenditure are payroll, office rent, promotion and advertisement as shown below:

(Budget and Expenditure In lac taka)

Budget and Expenditure In lac taka

Budget

F/Y Allocation Expenditure 1500
2014-15 268.93 233.46 e
2015-16 513.72 465.54 500 I I II II
2016-17 973.75 870.86 o HN I
2017-18 713.70 613.99 2014 15 2015 16 2008 17 2017 18 2018 19
2018-19 923.24 680.84 m Dydget Allocodion = Cxponditurs
F/Y 2018-19 (In lac taka)

F/Y 2018-19 ( In lac taka) Percentage of expenditure
Major Budget . % of
sectors allocation Expenditure expenditure E Payroll
Payroll 373.76 276.51 41.00
Officerent | 214.00 | 207.59 30.50 pl (TR
Promotion = Promotion and
and o 24.00 23.25 3.50 Advertising
Advertising
Others 311.48 173.49 25.00 Other
Total 923.20 680.84 100.00

Sustainable and Renewable Energy Development Authority (SREDA) Fund Rules, 2018
In line with the ‘Sustainable and Renewable Energy Development Authority Act, 2012’ and government finan-

cial regulations, the ‘Sustainable and Renewable Energy Development Authority (SREDA) Fund Rules, 2018’
has been drafted for approval of the government.

Annual Report 2018-2019






-
=2
)
=
T
=
O
==

- vy W\\
1 ..‘r - ‘i i
ZEATZANT ]

e Py
AT




SRED/®?

Sustainable and Renewable
Energy Development Authority




3.1 Renewable Energy

The role of electricity for eradicating poverty and socio-economic development of the country is immense.
Currently, natural gas contributes the major share in electricity generation. Unfortunately, the reserve of natural
gas has been depleting. The Government has emphasized on renewable energy to decrease the rate of global
warming and Greenhouse Gas (GHG) as well as carbon emission from the use of fossil fuel and to lessen the
dependency on natural gas. The use of renewable energy has been encouraged by the government through the
formulation of Renewable Energy Policy of Bangladesh, 2008, Guidelines for the Implementation of Solar
Power Development Program, 2013 and the Net Metering Guidelines-2018. The government also declared
various financial incentives and benefits to facilitate private investment.

Solar, wind, biogas/biomass, hydro, bio-fuels, geothermal, river current, sea wave etc. have been identified as the
main sources of renewable energy. The Renewable Energy Policy sets the target of generating electricity from
renewable energy sources to 10% of total energy demand by 2020. Due to adoption of various activities, a total
of 586.04 MW capacity has been installed from the renewable energy sources including 230 MW from Kaptai
hydro electric plant.

3.2 Renewable Energy Policies

*  Renewable energy policy, 2008

*  Power System Master Plan, 2016 [Target for generating electricity from renewable energy is set as
7900 MW in 2041]

*  Guidelines for the Implementation of Solar Power Development Program-2013

*  Net Metering Guidelines 2018

*  Draft Biogas Technology to Energy Guideline

*  Draft Guidelines of Grid Integration of Solar Irrigation Pump

*  Biomass Resource Mapping

Significant Achievements of Renewable Energy Related Activities

e Installed 55 lakh Solar Home System (SHS)
*  Replaced 1377 diesel operated pump with solar irrigation pumps
e Setup 19 mini-grids in different locations of the country
e Launched National Renewable Database for centrally collecting and storing renewable energy
information (www.renewableenergy.gov.bd)
e  Completed Wind Resource Mapping activities at 12 locations
*  Extensive steps in formulating and implementing Net Metering Guidelines:
= Provided training to around 400 officers of various distribution utilities
= Provided ToT (Training of Trainers) for university teachers to prepare technical manpower on
net metering in the country
= QOrganized net metering workshops/seminars in divisional cities
= Proposed 1st Amendment to Net Metering Guidelines included in OPEX Model
*  Developed necessary process to ensure Bangladesh Standard based on the test reports of interna-
tionally recognized laboratory for the solar equipment
»  Established solar net metering system at seven locations in the country for performing National
Solar Radiation Mapping
= Completed Biomass Resource Mapping
= [Initiated e-service platform for solar technology (solar.sreda.gov.bd)
= Installed solar radiation measurement stations at 7 locations of the country to complete national
solar radiation mapping and to start collecting data
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3.3 Renewable Energy Development Plan

Various activities have been taken for the generation of electricity from renewable sources to fulfill the target of
the Renewable Energy Policy, 2008. SREDA has been formulating plan, implementing and monitoring renew-
able energy development programs and projects. It is also coordinating with different organizations regarding
renewable energy and facilitating public and private investments. To ensure future energy security and to prevent
the global warming, SREDA has planned to achieve the year-wise target till 2021 as presented in the following
Table.

Year-wise target of renewable energy (MW)

Year Solar Wind Hydro Biomass Biogass (Ol (Il Total
Wave)
350

2018 1 08 5 83 98
2019 - - -

2020 100 38 - - 2 - 140
2021 120 80 - 15 3 - 218
2022 150 120 - 15 4 - 289
2023 165 170 - 15 4 - 354
2024 165 170 - 15 4 - 354
2025 165 170 - 15 4 2 356
2026 165 170 - 15 4 4 358
2027 165 170 - 15 4 6 360
2028 165 170 - 15 4 8 362
2029 165 170 - 15 5 10 365
2030 165 170 - 15 5 10 365
Total 2124 1600.9 230 150 45.08 40 4189.98

Based on the target of the Renewable Energy Policy-2008, the updated share of renewable energy in the total
electricity generation mix is shown below.

Renewable Energy Share in Total Electricity Generation Mix (2018)

Coal : 2.45%

Captive : 10.30%
Renewable : 2.74%

Imported : 5.43%

HSD: 10.33% ——
—— Gas:47.15%

HFO : 32.59%

Total Power Generation Capacity = 21,354.04 MW (Including off-grid RE) %
Renewable Energy Share = 2.
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3.4 Solar Park

The government has taken several initiatives to set-up large scale solar parks. 1467MW unsolicited Solar Park,
for which PPA, IA and LOI have been issued, is going to be implemented. The establishment of more than 390
MW solar park project by government utilities is under process. It is expected that about 1960 MW electricity

will be added to the national grid from solar parks when these projects will come into operation.

Respective Organization Current Situation (COD)

- Respective Organization Capacity (MW)| Current Situation (Lol)

Unsolicited Solar Parks (for which PPA have been signed)

EDISUN-Power Point & Haor Bangla-Korea

1. e Bz Tl Sunamganj 32 15-08-2017

2 Joules Power Ltd Cox’s Bazar 20 13-02-2018

3.  HETAT-DITROLIC-IFDC solar Mymensingh 50 18-04-2018

4.  Intraco CNG Ltd & Juli New Energy Co. Ltd Rangpur 30 17-09-2018

5 Bex1mc9 Power Co. Ltd & TBEA Xinjiang Gaibandha 200 26-04-2019
SunOasis Co. Ltd
Green Housing & Energy Ltd .

6. (O Coae B i) Lalmonirhat 5 29-09-2018
JV of Paragon Poultry Ltd. & Parasol Energy

7.  Ltd., Bangladesh and Symbior solar Siam Ltd., Panchagarh 8 13-05-2019
Hongkong

2 Eiki Shoji Co Ltd, Japan & Sun Solar Power Sylhet 5 02-08-2019
Plant Ltd

9. Consortium of Spectr.a .Englneers Limited & Mozt 35 04-11-2019
Shunfeng Investment Limited

10 Energon Technologies FZE, UAE & China Bagerhat 100 15-08-2010

Sunergy Co. Ltd (CSUN)

Unsolicited Solar Parks (for which Lol have been issued)

Beximco Power Company Ltd & Jiangsu
Zhongtian Technology co Ltd, China
Zhejiang DunAn New Energy Co., Ltd, China

Panchagarh

15-01-2017

) National ~ Machinery Import &  Export (Nilphamari and 100
’ Corporation, Solar Tech Power Limited & Amity Lalmonirhat)
solar Limited
3. 8minutenergy Singapore Hodings 2, Pte. Ltd Panchagarh 50 20-08-2017
4 Sh.apoorji.Pa.llonji Infrastructure capital Company Pabna 100 31-12-2017
Private Limited (India)
Consortium of china Energy Engineering 200
5. Corporation and Sunland Holding Company Mymensingh 27-11-2018
Limited
6. Rahimafrooz Shunfeng Consortium Panchagarh 20 31-01-2019
7. Symbior Solar & Holland Construction Moulvibazar 10 31-01-2019
8. ]\3122111; gge‘(;fvsfzfi‘;nﬁ; Catllel & 1w WO | S 47 31-01-2019
9. Scatec Solar ASA Norway Nilphamari 50 27-01-2019
10, JV of CREC International Renewable Energy Co. Jamalpur 100 27-01-2019

Ltd. (CIRE) & BR Powergen. Ltd
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3.5 Solar Power Generation Activities

According to the target fixed in the Renewable Energy Policy 2008, two types of projects have been taken for
solar power generation:

Commercial Projects
*  Establish Solar Park based on Build, Own and Operate (BOO) at infertile and unused non-agricultur-
al land

*  Electrification of off-grid areas through installation of Solar Mini Grid System

*  Establish roof top solar system on the roof or compound of the industrial, commercial and residential
premises

*  Replacing diesel-powered irrigation pumps by solar irrigation pumps

e Implement solar power projects in IPP model at public and semi-government buildings

Social Projects - Establish solar electricity system at:
* Different parts of the country under “TR’/’KABIKHA’ Program.
*  Rural Health Centers
*  Educational Institutions in remote areas
e Union Information Services Centers
*  Established religious institution
*  Remote railway station
¢ Government offices at Off Grid areas, and
*  Remote hill tracts areas

3.6 Solar Home System

Solar Home Systems (SHS) in the rural areas including remote places is a popular solution to provide access to
electricity. Under this system, solar panel is used instead of kerosene-fueled lamp. SHS Program has been adopt-
ed to ensure clean energy utilization in rural areas where electricity is not available. This program is in line with
the government’s vision for power generation for all by 2021.

Under various programs in rural areas, Infrastructure Development
Company Limited (IDCOL) has financed 5.0 million solar home
systems and nearly 13 million people are covered under solar
electricity. Through this program, 180000 tons of kerosene worth
US $ 225 million has been saved each year. Besides, approximate-
ly 70,000 people are directly and indirectly involved in the imple-
mentation of the program. This program has been awarded as one
of the largest and fastest ‘off-grid renewable program’ in the
world.

Solar Home System

3.7 Solar Mini-grid

To bring people of remote areas under access to electricity is a challenge because it is difficult to extend the grid
to remote areas and islands. However, the Government is committed to access electricity to all areas by 2021. A
commercial model has been adopted for the implementation of Mini Grid Project through private sectors.
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The project is being implemented by integrating solar-based
power generation and distribution services. In this regard, the
government has been providing necessary financial support
through IDCOL and BIFFL. In order to manage the
mini-grids on a business-friendly basis and to keep the price of
electricity affordable for the consumers, the government has
been providing supports including 50% of the initial investment
as grants through IDCOL. So far, 19 solar mini-grid projects
have been implemented and 5 projects are under implementa-
tion. Apart from this, IDCOL has taken the responsibility to
electrify Monpura as 100% renewable energy-based island
under the supervision of SREDA.

3.8 Solar Irrigation

Agriculture is one of the key drivers of economic growth in
Bangladesh. The contribution of agriculture to the GDP is
14.23%. Approximately 40.62% of the total labor force in the
country bave been involved with agriculture. As a result, the
growing demand for food and agriculture products is always a
matter of concern for policy makers. Since Bangladesh is located
in the tropical delta, irrigation plays an important role in agricul-
ture. Irrigation accounts for 43% of the total cost of crop produc-
tion, especially Boro rice. Diesel-based irrigation system pollutes
the environment by emitting excessive carbon-dioxide. Solar
irrigation pump, being a solar based alternative source of energy,
can ensure food security with zero emission. About 1.34 million
diesel powered irrigation pump (DTW-3000, STWB-1.2m,
LLP-0.14m) is being used in 3.4 million hectares of land for
irrigation purposes. Till date, 1377 solar irrigation pumps have
been installed.

3.9 Rooftop Solar System

Most of the rooftops (upper surface of the roof)
of industrial, commercial and residential build-
ings are fully or partially unused. A significant
portion of these building can produce electrici-
ty from the roof top solar system installed on
the roof. Grid tied Solar PV system, considered =
as distributed solar power plant, can supply
additional electricity to the local utility distri-
bution system covering its own consumption by
following the net metering guideline. The
government is also considering solar electricity
generation through NEM system as a potential
sector to generate electricity. Accordingly,

Solar mini-grid installed at Shalla, Sunamgonj

Solar Irrigation in Jhenaidaha district

Rooftop Solar System installed on the roof of Bangladesh Bank
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industries are encouraged to install solar panels to meet a part of their consumption from renewable energy. Net
Metering Guidelines have been formulated to popularize the rooftop solar system. Apart from this, the imple-
mentation of rooftop solar project is being implemented by various utilities based on the IPP Model.

3.10 Net Metering Activities

The operation of solar park or utility scale solar plant, are

yet to be implemented because of the shortage of land i ;4;1;; L ismpidbie

and food security concern. Therefore, government o - i
formulated Net Metering Guidelines-2018 to export : - 4 | eroditod on grid
electricity generated from roof top system. By installing

rooftop solar panel through net metering system at all IP““‘}_

buildings, it will be possible to supply significant amount = }"

of electricity to the national grid. Several public and et
private net metering systems have been established
across the country. The following table shows the :

number of Net Metering Systems installed by different 2 aIE?::Tra:\m;c
distribution utilities:

Take eleciricity your

3 hemie requinog

Schematic Diagram of Solar Net Metering System

Number of Net Metering Systems installed by different distribution utilities

Capacity (MW)
51

1. BPDB 102

2. BREB 100 6.76

3. DPDC 103 .93

4. DESCO 93 13

5. WZPDCL 49 40

6. NESCO 1 .36
TOTAL 448 9.10

In addition, initiatives have been taken to set up rooftop solar systems through Net Metering System on the roofs
of all government/semi-government offices and government primary schools.

3.11 Solar Drinking Water System

Solar powered drinking water dispensing systems are now providing
drinking water in rural areas especially in the southern part of the
country. Initiatives have been taken to popularize solar drinking water
system including filtration system to provide safe drinking water by
removing arsenic, salt, other pollutants and waste. Meanwhile, 152
solar drinking water systems have been installed in the coastal areas.
In the coastal and northern areas of Bangladesh, there is a great possi-
bility for using renewable energy to supply safe drinking water as
there is a scarcity of pure drinking water and the groundwater level is
much deeper. In addition, 122 Solar Drinking Water Systems have
already been installed at 6 coastal districts (Bagerhat, Barguna,
Khulna, Pirojpur, Satkhira and Gopalganj) with the German financial
assistance program under the Sustainable Energy for Development
(SED) Program.
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3.12 Solar Boat

Bangladesh is one of the key signatories at the International Climate Conference held in 2015 to bring carbon
emission down to zero. As Bangladesh is a s o e < NN m* ' i3
riverine country, water pollution has become j d -l :
significant due to diesel engine boats. As a
result, many under-water species have been
extinct from the rivers. Given circumstances,
there is no scope for environmental and river
water pollution due to solar-powered boat.
Under the initiative of SREDA and UNDP’s
financial support, 5 new solar boats have
been made operational on a pilot basis. The
boats are already being test-run for experi-
mental and commercial run at Hatirjheel in
Dhaka, Panam Lake at Sonargaon and Foy’s
Lake in Chattogram. The recommendation Solar Boat made under supervision of SREDA

of a specialist committee shows that the

electricity generated from the panel mounted on the roof of the boat has not been sufficient to operate the boat on
a commercial basis. However, the electricity generated through the panel will reduce the capacity of battery bank.
Under such circunstances, initiatives have been taken to make solar electric hybrid boats with fiber material.

3.13 Feasibility Study of Wind Power Generation

The government has set targets for generation of 1153 MW of power from wind source by 2021. In some cases,
the precondition for establishment of a wind power plant is to collect and store information of the air velocity
and wind power density for long term prospects. In this regard, the wind related data has been collected under the
“Wind Resource Mapping Project” of the Power Division to verify the potentials of wind resource in the follow-
ing places of the country including coastal areas. A full-fledged report has been handed over to the Power Divi-
sion prior to analyze the information already received by the National Renewable Energy Laboratory (NREL).
The initial data needs for wind power project are available at [https://www.re-explorer.org/bangladesh-data.ht-
ml] and [https://www. re-explorer.org/launch.html].

The progress of data collection is as follows

No Area Description of tower Progress (upto June 2018)
1. Lalpur, Natore 80 meter Completed
2. Jafarabad, Chandpur Sadar 60 meter Completed
3. Inani Beach, Cox’s Bazar 40-200 meter Completed
4. Sitakundu, Chattogram 80 meter Completed
5. Parky beaches, Chattogram 80 meter Completed
6. Badarganj, Rangpur 40-200 meter Completed
7. Gauripur, Mymensingh 80 meter Completed
8. Madhupur Tea Garden, Habiganj 80 meter Completed
9. Dakop, Khulna 80 meter Completed

Monitoring the nature of the wind and collecting data is an ongoing process. In order to implement the wind
power project in a particular location, it is necessary to be informed about the long-term nature of the location,
SREDA has taken initiatives to establish necessary towers to collect information at several places. In addition, a
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working committee has been formed under the initiative of SREDA to implement the wind power projects.
Besides, Power Development Board has floated a tender to implement 150 mw wind power plant at 3 places of
the country with the capacity of 50 mw each locations.

o ASSA

"I' 1 MECHALAYA "Shilleng

Barc harrane

WEST BENGAL

KOLKATA-"

Wind Resource Map of Bangladesh

On the other hand, the process of installing a ‘Solar-Wind Hybrid” Minigrid at Monpura Upazila is being carried
out with the help of IDCOL and SREPGen in order to reduce the use of batteries in Solar Minigrid. It is expected
that the installation of the Hybrid Minigrid will be completed by September 2019.

3.14 Biogas
In order to generate 31.08 MW of electricity from biogas by 2021, the government and private enterprises are

working to generate electricity from biomass/biogas, dairies and poultry waste, municipality waste and waste
from slaughter houses.
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Regarding production of biogas from biomass, it is also important to determine the appropriate usage of rules.
The financial viability of electricity production from biogas is not significant. It is observed that the price of
electricity is much higher than the prevailing price per unit, which is likely to hinder the interest of consumers.
As per government announcement, there will be no natural gas connection for households after 2020. As a result,
use of biogas for cooking and household use will be financially viable.

Under the initiative of the SREDA, a committee was constituted on 16 August 2017 comrising of 13 members
representing different organizations for formulation of guidelines. The preparation of guideline has been com-
pleted on 31 March, 2019. It is expected that the commercial expansion will be scale-up and waste management
problems of Bangladesh will be substantially reduced after the approval of the guideline.

A study on "Comprehensive assessment of biomass fuels for power generation" was completed by the SREPgen
project under the supervision of SREDA. In this regard, a validation workshop was also arranged. The proposal
will be forwarded to the Power Division. Besides, a survey of six municipality for '"Waste to Energy'' has been
completed. Potential sites are Mymensingh, Cox's Bazar, Sirajganj, Habiganj, Dinajpur and Jashore.

Emphasizing the use of renewable energy due to the adoption of various activities, renewable energy (including

Hydro) of about 586 MW electricity has been generated till June 2019. More than one billion people in remote
areas of the country are presently enjoying electricity through solar power.

Following Table illustrates the development progress of the Renewable Energy Program

Renewable Energy Contribution (Upto June, 2019)

m Technology off-grid (MW) | on-grid (MW) [ Total (MW)

1 Solar 295.74 56.34 352.11

2 Wind 2.00 0.9 2.9

3 Hydro - 230 230

4 Biogass to electricity 0.63 - .063

5 Biomass to electricity 0.4 0.4
Total 298.77 MW 287.27 MW 586.04 MW

Current Status of Solar Power

1 Solar Home System (5.5 million) 232.99

2 Solar Irrigation (13 77) 30.46

3 Rooftop Solar System 52.12

4 Solar Telecom Tower (1933) 8.06

5 Solar Park (2) 23

6 Solar Mini Grid (19) 4.10

7 Solar Streetlig ht (102191) 4.19

8 Solar Drinking Water Systems (152) 1.55

Total 356.47 MW
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3.15 Activities under Implementation

* Solar Irrigation Pumps
With the assistance of ADB from SREP of CIF Fund, 2000 solar irrigation pumps are being implemented
in different parts of the country by the Bangladesh Rural Electrification Board. Steps are being taken to
replace all diesel-powered irrigation pumps in the country with Solar Irrigation Pumps.

* Solar Mini-grid
In addition to the 19 solar mini-grid projects, 5 more solar minigrid are under implementation.

* Solar Rooftop
Installation activities for solar rooftop systems are ongoing in different government/semi-government
office buildings and government primary schools.

e Wind Power

Two wind power plants of 60 MW capacity in Cox’s Bazar and 30 MW capacity at Muhuri area under
Feni district are under process.
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4.1 Energy Efficiency in Bangladesh

Energy efficiency and conservation activities are currently considered worldwide as the first fuel. Energy saving
and conservation activities are relatively cost-effective, sustainable and environmentally friendly compared to
the production of new fuels. The objective of SREDA is to ensure energy saving and its efficiency, to ensure
proper and well-planned implementation of the programs and to introduce sustainable renewable energy. Various
initiatives has been taken such as establishing energy management system, data acquisition, information dissemi-
nation, technology transfer, capacity development in the field of energy efficiency as the main technique to
implement this program.

Considering the importance of energy saving and efficiency enhancement activities, the government has taken
various initiatives for the efficient and cost effective use of energy. In this regard, legal and regulatory frame-
works related to energy efficiency and conservation, renewable energy and energy audit have been formulated.
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Domestic Natural Gas Production and Demand

“Energy Efficiency & Conservation (EE&C) Master Plan up to 2030” has been formulated as a definite plan of
action for achieving government goal on energy saving and efficiency related activities. “Energy Efficiency &
Conservation Action Plan” has also been formulated to determine the implementation method.

Currently, natural gas is being used as the main commercial fuel in different sectors of the country. However,
recent studies have shown that unless new gas fields are not discovered, the balance of our natural gas demand
and production will be affected and supply shortage will gradually increase. In the 7th Five Year Plan, the target
of saving energy has been set as 15% & 20% per GDP respectively by 2021 and 2030. A definite plan to achieve
these targets is set out in this Energy Efficiency & Conservation Master Plan. If this target is achieved, it will
reduce uses of 7,482 Gigawatt-hour electricity annually by 2021, which is equivalent to generation of electricity
in a year of a power plant of 2000 MW capacity. With the adoption of various activities related to energy efficien-
cy and conservation by SREDA, it has already been possible to achieve 8% energy savings per GDP in the FY
2017-18 compared to FY 2013-14.
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4.2 Energy Consumption in Different Sectors

During preparation of ‘Energy Efficiency and Conservation Master Plan up to 2030, the sector wise energy
consumption data were collected from different sources. This has been further validated by respective
stake-holders. Respective data shows that about 48% & 31% of total primary energy in Bangladesh are being
consumed in the industrial & residential sectors respectively. In order to ensure energy efficiency as a whole, it
is necessary to emphasize on the energy efficiency of industrial and residential sector.
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Primary Energy Consumption in different sectors

A comparative scenario of the amount of energy uses in the industrial and residential sector has been identified
during the preparation of the EE&C Master Plan. Simultaneously, it also depicted the possible energy saving
amount by introducing energy efficiency and conservation activities in these two sectors.

4.3 Potential of Energy Saving in Industrial and Residential Sectors
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A: Present Energy Consumption B: EE&C Case Energy Consumption

Energy Efficiency and Conservation Potential in Industrial Sub-sectors

As per the EE&C Master Plan, it is possible to save significant energy in the industrial sector by using energy
efficient industrial machineries. As a result, continuous supply of energy will be ensured as per demand of new
industries. Presently, energy efficient industrial machineries are available in market. By using high efficient
machineries and improving the energy management system, a significant amount of energy can be saved which
accounts for 31% of total energy consumption by industries.

In Bangladesh, about 30% of the total consumed energy is actually used in the Textile and Garment Sectors. It is
possible to save about 44.33% of the energy used in textile and garment sectors using energy efficient boilers,
advanced swing machines (air jet loom, direct drive motors etc.) and other energy efficient machinery and
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electrical components. In a similar way, about 13.2% of the energy is used in the chemical fertilizer industry
sector. Most of chemical fertilizer production facilities in Bangladesh use older technologies. As a result, a large
amount of energy is being wasted. It is possible to save about 36.36% of the energy used in chemical fertilizer
industries by using energy efficient technologies.

In this way, approximately 31% of the energy used in the industrial sector can be saved. Out of which 21% has
already been considered financially profitable. However, it will be possible to make them economically viable
through introduction of advanced technology in the future.

It is found that about 14.95% of the total energy consumed in the residential sector is used for lighting purpose.
Through using energy efficient LED lights, it is possible to save about 50% of the energy used in the lighting
sector, which is about 7.45% of the total energy used in the residential sector. It is also possible to save about
7.3% of energy used in the residential sector by using the energy efficient fan. The use of energy efficient refrig-
erators and air conditioners with inverter technology can save energy about 10.2% & 5.8% respectively in
residential sector. Likewise, the activities related to energy efficiency and conservation according to the EE&C
Master Plan can save about 36% energy used in this sector.
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Energy Saving Potential in Residential sector

44  Formulation/Revision of Energy Efficiency and Conservation related Act/Rules/Regulations

The first National Energy Policy was formulated by the government in 1996. The updated version of the policy
identifies energy efficiency and conservation as the first fuel considering its importance.

Energy Efficiency and Conservation Rule has already been formulated. Under the rule, energy efficiency in the
residential and commercial sector will be ensured by formulating the labeling and green building rating system.
On the other hand, energy efficiency in industrial sector will be ensured through the energy management activi-
ties. In this way, the energy saving and efficiency enhancement activities will be more dynamic and it will be
possible to achieve the targets described in the 7th Five Year Plan of the Government.

Energy audit regulation has been formulated by SREDA for ensuring proper energy management and energy

saving and efficiency improvement in the industrial sector. Energy audit will enable industries to identify energy
saving potential and its business viability.
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Draft Building Energy Efficiency and Environmental Rating (BEEER) has been formulated incorporating the
provision of energy conservation and the use of efficient equipment. Buildings that will comply with the rating
system, will have the opportunity to draw adequate air and daylight so that the total demand of energy of the
building will be reduced.

To understand the difference between energy efficient and inefficient electrical appliances, it is necessary to start
the labeling program of energy efficient appliances. SREDA has drafted standard labeling regulation and is in the
process of getting approval from the government. After approval of the regulations, labels will be marked on all
electrical appliances.

4.5 Planning for Energy Efficiency and Conservation

4.5.1 Formulation of Energy Efficiency and Conservation Master Plan

Energy Efficiency and Conservation Master Plan up to 2030 has been formulated in 2016 with the cooperation
of Japan International Cooperation Agency (JICA). The Master Plan, sets the target of energy saving in genera-
tion, supply and consumption level. Once the target is achieved, it will be possible to save about 7,482 Giga-
watt-hour electricity every year by 2021 at end user level. It has been estimated that a power plant of 2000 mega-
watts can be operated with this saved energy. According to the target 100 million tons oil equivalent (Mtoe) of
energy will be saved from the year 2013 to 2030 whose financial value is about 805 billion BDT.

Energy Management Activity

Energy management means to improve energy efficiency and reduce the waste of natural gas and electricity at
consumer end. By introducing energy efficient technologies, energy usage can be reduced at residential, com-
mercial, transport and the industrial sector. The industrial sector consumes almost 50% of the total primary
energy in Bangladesh. Excess energy usage occurs due to the use of old machineries/equipments and poor energy
management. It is possible to save about 31% of energy by incorporating efficient machineries/equipment and
proper application of energy management activities.

The importance of energy audit for proper energy management is immense. The objective is to conduct energy
audit after a specific period of time in the large energy consuming industries, product manufacturing companies,
government and non-government organizations. Under the energy audit program, energy auditors will be certi-
fied & energy managers will be appointed by the designated consumers to ensure energy efficiency and conser-
vation activities and report to SREDA.

Labeling Program for Energy Efficient Equipment

Energy labeling of the electrical equipment will be introduced based on the efficiency of energy consumption.
Accordingly, the customers will get a comparative idea of energy efficiency and energy saving potential of
various appliances. This method will encourage the mass people of the residential sector to use energy saving
equipments, which will play an effective role in the energy saving of the country as well as energy security. The
objective is to increase the average energy efficiency of 20-30% of each electric device by increasing the sales
and usage of high-efficiency products in the market. In this process, SREDA and the National Board of Revenue
(NBR) are working together to reduce taxes on energy efficient appliances in order to keep the price of these
appliances affordable to the general public. The use of energy efficient appliances will greatly reduce the excess
demand of electricity, which will play a key role in fulfilling the targets of energy efficiency and conservation by
2030.

Activities related to Energy Efficient Green Building

Construction of energy efficient building is an innovation that ensures sustainable energy and environment.
Under this program, draft Building Energy Efficiency and Environment Rating (BEEER) has been prepared
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considering the importance of energy saving and environmental standards in the buildings. This rating system
will ensure the efficiency of environmentally involved processes (such as design, construction, maintenance and
renovation) in the lifecycle of the building. The Green Building Rating System will be applicable to all types of
buildings including office buildings, schools, hospitals, military installations, government-run or managed hous-
ing including public and private infrastructure. Based on this rating, concessionary loans from different banks
will also be made available.

Financial Incentives for Energy Efficiency & Conservation Activities

In general, energy efficient equipment cost is comparatively higher compared to ordinary equipments which
inhibits the energy efficiency and conservation activities. Subsidy, priority taxation and low-interest loans will
be made available to promote energy efficiency and conservation activities. Such low interest financing will
remove the cost barriers to buy energy efficient equipments. Moreover, low interest loans can create a long term
impact in achieving energy efficiency improvement target.

Awareness Program

Creation of public awareness on energy saving and energy efficiency, will enable to achieve the goal of the
master plan in a sustainable and effective way. As part of the process, SREDA has initiated a program to enhance
awareness among the students on responsible use of energy by organizing public awareness programs at various
schools. Besides, mass media like television, radio, newspaper, magazines, websites etc. also plays an important
role in raising awareness. In this regard, the following actions have already been taken:

* Encouraging the public for not running air conditioners, electric irons and water pumps during peak
hours

* Avoiding unnecessary illumination in shops, shopping malls, commercial and residential buildings
including households

* Conducting mobile courts to identify and stop illegal connection of gas and electricity

* Encouraging the people to complete their work in day light

* Switching off the electric lamp, fan and other electrical appliances before leaving the workplace to
stop the wastage of electricity usage

* Creating public awareness about switching off the gas stove after use to prevent wastage of energy

* Observing National Power and Energy Week throughout the country to create awareness among the
consumers about energy conservation and its efficient use

* Continuing campaign in radio, television and newspaper to create public awareness about electricity
and energy saving activities

* Promoting various photos, videos and public awareness posts related to renewable energy and energy
efficiency regularly by the Facebook page of SREDA (www.facebook.com/sreda.bd)

* Organizing schooling program on energy saving

*  Organizing and participating in power and energy fair regularly

4.5.2 Action Plan for Energy Efficiency and Conservation

The Power Division has formulated a time based Action Plan for Energy Efficiency and Conservation, The action
plan will help to understand benefit of energy efficiency and conservation and encourage public and private
sector to implement energy efficiency and conservation activities. Various fields have been identified for achiev-
ing the energy saving goal in this Action Plan.

The following areas have been mentioned in the Action Plan:
* Energy saving by increasing efficiency in electricity generation, transmission and distribution
e Demand Side Management
* Energy Audit Pogram
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* Dissemination of Improved Cooking Solution

* Installation of Improved Rice Parboiling System

* Installation of high-efficiency furnaces in brick kilns

* Introduction of water heating system by solar energy

* Increasing the efficiency of the furnace of steel mill/re-rolling mill.
* Increasing energy efficiency by introducing BMRE in fertilizer factories
* Increasing the efficiency of gas burners

* Increasing the efficiency of residential gas stove

* Installing gas meter/pre-paid meter for residential gas customers

*  Waste heat recovery from exhaust heat/steam

*  Promoting co-generation technology

» Star Labeling program for the electrical appliances

* Improving the efficiency of the boiler

* Improvement of energy efficiency and renewal of old power plants
* Installing pre-paid meter for electricity consumers

4.6 Energy Efficiency and Conservation Related Activities

SREDA has undertook various types of activities at the generation, supply and consumer level to achieve the target
of energy saving according to the ‘Energy Efficiency and Conservation Master Plan up to 2030’ and ‘Action Plan
for Energy Efficiency and Conservation’. Significant activities related to energy efficiency and savings are as
follows:

4.6.1 Energy Audit

Energy management includes increasing energy efficiency, introducing energy efficient technology and reducing
waste of natural gas and electricity by the consumers in the industrial, transport and commercial sectors. About
50% of primary energy in Bangladesh is consumed by industrial enterprises, most of which do not necessarily
have the required level of energy efficiency. With proper energy management activities, about 31% of energy can
be saved. The purpose of this program is to conduct periodic energy audits at industries factories, production
companies and public-private establishments. Under this program, energy managers and energy auditors will be
appointed who will submit energy audit reports to SREDA and ensure energy efficiency and conservation in
buildings and factories.

Energy Audit on Industrial and Commercial Sectors

Approximately 50% of the primary energy capacity of Bangladesh is consumed by industries. It is possible to
conserve around 31% of energy usage by incorporating energy Management activities effectively. In order to
ensure energy efficiency and conservation among industrial and commercial sectors, SREDA has formulated the
Energy Audit Regulation-2018. Activities required to initiate Energy Audit in industries, factories, public and
private establishments have already started. As a part of the activities, the Energy Manager and Certified Energy
Auditor will be in charge of ensuring energy efficiency and conservation in buildings and factories and also
create awareness regarding ways to conserve energy and its benefits among industrial leaders.

An Energy Audit Pilot Program has been carried out with the help of ADB and GIZ in the following industries
which will promote their energy efficiency:

e GPH Ispat Ltd

» Kabir Steel Re-Rolling Mill Ltd

e Anwar Ispat Ltd

*  Micro Fibre Group

* Peninsula Steel Mills Ltd
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Energy Audit Activities at Various Factories

Training on Energy Audit

In order to develop human resource with
technical knowledge and expertise,
SREDA  arranged various training
programs on a regular basis. A Training of
Trainers (ToT) program with the support
of the Asian Development Bank (ADB)
has been arranged during 13-14 May,
2019. A total number of 21 participants
were trained to be trainers in the field of
energy audit.

Modules for Energy Auditor Certification Examination

Training of Trainers (ToT) on Energy Audit

In accordance to the Energy Audit Regulations-2018, SREDA will certify energy auditors through the Energy
Auditor Certification Examination. A set of four modules have been designed to provide training and guidance

relating to the examination which are as follows:

*  Module 1 — Fundamentals of Energy Management and Energy Audit

*  Module 2 — Energy Efficiency in Thermal Systems
*  Module 3 — Energy Efficiency in Electrical Systems

*  Module 4 — Energy Performance Assessment for Equipment and Utility Systems

Set of 4 modules prepared for Energy Auditor Certification Examination
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4.6.2 Schooling Program for Energy Saving

Chalifm.:an, SRIéDA deleveriﬁg speech

There is no alternative to make the new generation aware of energy
efficiency and conservation in order to build Bangladesh as an energy
conscious nation.

The Sustainable and Renewable Energy Development Authority
(SREDA) and the Power Division believes that building awareness
among the new generation will promote energy saving and efficiency
in future. As part of awareness raising program on energy saving and
energy efficiency, SREDA has planned to organize ‘Schooling
Program’ at different schools across the country. Under the initiative of
SREDA and the Power Division, renewable energy, energy efficiency
& energy saving related matters have been included in the national
textbook. As a result, students are now aware of the benefits of using
renewable energy and energy efficient products. This type of aware-
ness raising program has been organized at different educational insti-
tutions. Presentation and videos related to energy saving and compara-
tive scenario of energy efficiency of various appliances are also
displayed. Moreover, instant speech and quiz competitions are orga-
nized. Students have gained practical lessons on energy efficiency &
conservation and are encouraged to save energy through these aware-
ness programs.

Audiences at an Awareness Raising Program at DUET, Gazipur on 15 January, 2019

4.6.3 Waste Heat Recovery from Power Plants

To improve energy efficiency, a waste heat recovery potential database of various power plants has been
prepared at the national level. The database reveals that there is a huge potential for primary energy saving by
collecting heat, pressure and steam from the power plants. It is being used as an established strategy in many
countries around the world. A pilot project has been initiated aiming to utilize the waste heat and pressure of an
EGCB-owned power plant to generate 80 MW additional power. The power plant supplies a large amount of
steam to different industrial factories of neighboring Adamjee Industrial Area and also supplies the residual heat
to absorption chiller as a substitute for air conditioning. In this regard, various pilot projects are being undertaken
to improve energy efficiency by utilizing the waste heat of power plants.

Annual Report 2018-2019



— = —an
EHEur-“
q-.

'mmeﬁmmmlwum |

g, Fegy e 1 B T “"‘“" o

Workshop on Waste Weat Wecovery Potential from Power Plants Held on 9 August 2018

4.6.4 Waste Heat Recovery and Co-generation in Industries

Waste Heat Recovery and Co-generation systems have been installed at 50 industries who have captive power
generation. SREDA has also organized workshops and seminars regularly to increase awareness.

4.6.5 Energy Saving Potential in Industries

Under the Energy Audit Regulation, SREDA has adopted various plans for conducting energy audit at different
factories. The plan revealed that it is possible to ensure the energy saving at the prescribed level by adopting the
following techniques:

* Improvement of the efficiency of the Boiler- 10% to 15% energy saving
* Insulating the steam pipe- 5% energy saving

* Reuse of Boiler condensate- 5% energy saving

* Improvement of the Power Factor- 3% energy saving

* Demand side management- 2% energy saving

Activities under implementation related to Energy Efficiency & Conservation

» Keeping the temperature of 25 degrees celsius or above at government, semi-government and autono-
mous institutions

* Starting low interest (9%) re-financing system through commercial banks with the help of the Bangla-
desh Bank in the field of 50 energy efficient products

* Formulating policy for providing loan facility to environment friendly and green industries through
Bangladesh Bank

* Including provisions related to energy efficiency and conservation in ‘Bangladesh National Building
Code’.

* Including lessons on Energy Efficiency and Conservation in textbooks (school, college and madrasa
level)

* Organizing various seminar/symposium, fair etc to create awareness regarding energy efficiency and
conservation

» Taking initiatives to implement the energy standard & labeling activities

* Installing pre-paid and smart meters to reduce the system loss
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5.1 Energy Efficiency and Conservation Promotion Financing Project

Increasing energy efficiency is one of the main steps to ensure energy security and to reduce adverse impact of
climate change through developing sustainable fuel supply. SREDA prepared the ‘Energy Efficiency and
Conservation Master Plan up to 2030’ and set a target to achieve 15% energy efficiency by 2021 and 20% energy
efficiency by 2030. By ensuring efficient energy management system and by using energy efficient appliances in
industrial, commercial & residential sectors, we can achieve that target.

Low interest loan is a vital incentive for ensuring industrial energy efficiency. Proper implementation of the
‘Energy Efficiency and Conservation Master Plan up to 2030’ can have the potentiality to achieve 31% energy
efficiency in industrial sector and 35.9% energy efficiency in residential sector.

SREDA operates ‘Energy Efficiency & Conservation Promotion Financing Project’ by utilizing fund provided
by JICA to promote energy efficient appliances. SREDA offer 4% interest loan for promoting industrial & com-
mercial sector energy efficiency and 8% interest loan for promoting residential sector energy efficiency. IDCOL
and BIFFL are the two implementing financial institutions of this project.

Project Title : Energy Efficiency & Conservation Promotion Financing Project
Development Partner : JICA

Estimated Cost Total : 69.28 Crore BDT

Project Period : July 2018- June 2022
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Structure of EE&C Promotion Financing Project
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Industry/Commerecial Sector

Chemical Fertilizer

Heat exchanger replacement of

Heat exchanger (waste heat recovery system), whose capacity is equal to 10,000
kJ/h or more

Boiler which burns black liquor and recovers agents such as soda

50 TPD or more

Roving frames with pneuma-less waste collection system
Ring spinning frames with permanent magnet motor
Automatic winder with balloon controller

Alr jet spinning

e Air-jet loom with technology for reducing both air consumption and air
pressure.

e  Warper & sizer with inverter control (motor should meet the standard
which is stipulated in item 9.7.1).

Sewing machine driven by directly connected motor. Main driving motor type
is to be a servomotor (motor should meet the standard which is stipulated in
item 9.7.1)

Stenter controlled by inverter, whose air volume and width of nozzle are
adjustable.

Heat exchanger (waste heat recovery system), whose capacity is equal to 10,000
kJ/h or more.

Combustion control unit controlled by air ratio in exhaust gas.

A mill is to be equipped with main rollers for grinding materials and sub-rollers
for stabilizing materials. Having delivery record of mill with power
consumption of less than 29 kWh/ton (mill + separator + fan) at 3,300 cm2/g
OPC basis.

Having delivery record of mill facility with power consumption of less than
33kWh/ton (pre-grinding mill + ball mill + separator + fan) at 3,300 cm2/g
OPC basis.

Induction furnace

Combustion control unit controlled by air ratio in exhaust gas

Screw compressor with motor whose capacity is equal to 10 kW or more,
including chiller, condensing unit, and cold storage capital machineries
(Insulation panel, cooling tower, control panel, pumps, and pressure vessels)

I urea fertilizer plant
Paper & Pulp
2.1 Black liquor boiler
22 De-inking plant
Textile and Garment
3.1
[ ]
Spinning Machine :
L[]
32 Loom (weaving machine) and
) Warper & Sizer
33 Sewing Machine
34 Stenter
3.5 Heat Exchanger
Glass
Combustion control of glass
4.1 .
melting furnace
Cement & Clinker Grinding
Vertical roller grinding mill for
5.1 .
cement clinker and slag
52 Vertical roller grinding mill for
’ pre-grinding
Iron & Steel (Re-rolling Mills)
6.1 Induction furnace
Combustion control unit of
6.2 :
reheating furnace
Foods and Beverages (Cold Storage)
71 Screw Compressor Refrigeration

Unit
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COP>=4.0 @ +3°C (e.g. potato cold storage)
COP>=1.9 @ -25°C (e.g. cold storage in general)
COP>=1.4 @ -35°C (e.g. cold storage in general)
COP>=1.1 @ -40°C (e.g. ice cream factory)



Sub-sector and items Specification / Production Capacity

Telecommunication
3.1 Ui lom B Xt[}lllﬁﬁn r;egia;ailrtlér;ead/acid battery + captive power generation combination to
Common Technology
Power Receiving and Distribution
9.1.1 Transformer Transformer with amorphous metal core
Water Pump
921 B e A Pump with inverter control, whose motor output is 10 kW or more (motor

should meet the standard which is stipulated in item 9.7.1).
Fan and Blower

Fan and blower with inverter control, whose motor output is 10 kW or more

Akl L v Dl g oA Loy (motor should meet the standard which is stipulated in item 9.7.1)

Air Compressor

9.4.1 Air Compressor e  Screw compressor with inverter control, or
P e  Centrifugal compressor, whose motor output is 10 kW or more.
9.4.2 Multi air Compressor Control = Numbers of air compressor is 2 sets or more, equipped with an optimum control
Unit system.
Inverter
9.5.1 Inverter Inverter whose connected motor output is 10 kW or more.

Boiler and Steam System

Steam generation capacity is between 1 ton/h to 4 ton/h. Boiler efficiency is to

9.6.1 Once-through steam boiler be 90% or more at rated load.

Steam generating capacity of a single boiler is from 1 ton/h to 4 ton/h.

. . L o
Tl e sysiom o Efficiency of a single boiler is to be 90% or more at rated load and the

9.6.2 once-throuh steam boilers efficiency of total system is to be 80 % or more at 50% load.
& Total steam generating capacity is 2 ton /h or more by multiple numbers of
boilers.
9.6.3 Economizer for boiler Exhaust gas economizer
Motor
9.7.1 Motor Efficiency is IE2 or IE3 specified in IEC 60034
Air Conditioner

e  Centrifugal chiller;
e  Absorption chiller;
e  Variable Refrigerant Flow (VRF) air conditioner whose COP is 4.2 or
9.8.1 Air conditioner more;
e Air cooled chiller, whose COP is 3.0 or more, without using R22 or R123;
e  Water cooled chiller, whose COP is 4.0 or more, without using R22 or
R123.

Heat Pump
Motor Capacity is 10 kW or more
9.9.1 CO2 Heat pump COP>= 3.5 ( Hot water supply : heat source=air)
COP>= 5.0 (Cooling + Heating supply)
Lighting

9.10.1 LED lamp LED lamp with 100 Im/W or more, life time: 40,000 hours or more, number of

lamps is 500 or more and with LED patent license certificate.

Co-generation, tri-generation

Conversion from existing gas engine power generation to gas engine co-
generation / tri-generation by utilizing waste heat, whose total rated thermal

efficiency is more than 60%.
Maximum capacity per sub-project is 10 MW.
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9.11.2 Gas Turbine

‘Waste Heat Recovery
9.12.1 Once-through Steam Boiler
9.12.2 Waste Heat Recovery System

Gas turbine co-generation / tri-generation, whose total rated thermal efficiency
is more than 80%.
Maximum capacity per sub-project is 10 MW.

Once-through boiler with automatic gas bypass device

Exhausted heat recovery system, whose capacity is equal to 10,000 kJ/h or
more.

Building Sector

(Priority will be given to green buildings)

2AZ00 Heat reflective glass
2BZ00 Elevator

2CZ00 BEMS

2DZ00 Others

Low-e pair glass and solar reflective glass (solar heat reflective ratio is 50% or
more)

Elevator with PM motor and LED lighting

BEMS, which visualizes a real time energy consumption of the building and
controls energy consumption for air conditioning and lighting

Equipment listed in Component I and III are also eligible

Residential Sector

(Following equipment to be provided by Participating Distributors (PDs)

3AZ00 Refrigerator

3BZ00 Air conditioner

3CZ00 Others

Note:

COP: Coefficient of Performance

IEC: International Electrotechnical Commission
LED: Light Emitting Diode

OPC: Ordinary Portland Cement

Inverter controlled
(energy efficiency label: 3 stars or more, when the programme is established)

Inverter controlled
(energy efficiency label: 3 stars or more, when the programme is established)

Further additions are expected in accordance with the establishment of energy
efficiency labelling programme

Note: Fuel oils may apply as the energy source in lieu of gas in some of the cases

Under the project, NOC has been issued from SREDA to provide loan facility amounting to BDT 646 crore to 14
companies for setting up of energy efficient machinery in industrial factories. With the utilization of energy
efficient equipment through taking advantage of such loans, companies receiving NOC will be able to save up to
17,101 toe-fuels per year in production, which is equivalent to about 60,424 megawatt-hours of electricity. This
will reduce carbon dioxide emissions by about 36,000 tonnes per year and reduce overall production costs.
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5.2 Development of Sustainable Renewable Energy Power Generation (SREPGen) Project

Name of Project : Development of Sustainable Renewable Energy Power Generation Project
Project Areas : Across the country

Executive Agency : SREDA

Sponsoring Ministry : Power Division, Ministry of Power, Energy and Mineral Resources
Project Duration : January 2014-May 2020

Project Cost : US $ 5.10 million (GoB US $ 1.03 million, PA US $ 4.07 million)
Implementing Partner: UNDP, GoB, Private Sector and Partner NGO’s

Component wise Progress (July 2018 to June 2019)
Component 1: Policy Support and Capacity Building

Under this component various policy guidelines have been prepared. Training and capacity building along with
workshops, seminars have been arranged under this component. Some key policy documents are:

- Policy Documents

U Energy Net Metering Guideline (ENMG) approved by the government and republished in
January 2019

. Energy Net Metering Handbook (both in English and Bangla) has been drafted and will be
finalized after proposed revision/amendment

U Analysis of assessment of base-level standard tariff for utility scale solar IPP projects
considering the local climatic, geographic, grid condition and power evacuation
facilities has been submitted to Power Division

. Technical and financial solutions for grid integration of solar PV water pumps and
subsequent guideline has been drafted

. Technical and financial solutions for grid integration of solar PV mini-grids and subsequent
guideline drafted

U Template agreements for rooftop solar under ENMG and its grid integration drafted

U Guideline/Regulations for standards for PV system and preferred PV system drafted

J Guideline/Regulations for disposal of PV systems wastes (e.g. panels, batteries) drafted

. RE Power Generation Action Plan 20192041

. Completion of an assessment report detailing technical quality and standard of distribution
systems of the solar mini-grid plants in comparison to that of national utility

. Capacity Building Need Assessment finalized
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Component 2: Resource Assessment Support Program (Solar, Wind, Bio-mass)

National Solar Irradiance Study A German research institution “ITT-rms” has been appointed for the study on
28 June 2018. The study will be completed by October 2019. Under this study, 10 pyranometer (out of which 2
are sun-tracker based) based monitoring stations have been installed to assess the climatology of surface solar
irradiance for the national photovoltaic assessment in Bangladesh. 10 of such systems have already been installed
in 7 locations: Khulna University, Shahjalal University of Science and Technology (SUST), Chittagong Univer-
sity of Engineering and Technology (CUET), Patuakhali University of Science and Technology, Rajshahi
University of Engineering and Technology (RUET). Subsequently, SREDA officials have been trained to handle
the equipments and other related software. Established web-based solar irradiance site will provide near-real time
data for the public. The National PV resources assessment studies will provide detail insight about the PV
resources, its intensity over large spatial extent, which will support the policy makers as well as investors to find
the optimal and suitable locations for solar PV investment projects.

Nation-wide Bio Mass Study has been commissioned and the contract has been signed with NACOM for this
study in July 2018. The study has been completed and the final report will be published by March 2020.

Wind Resource Assessment in Monpura: SREPGen will finance a Wind Turbine as Hybrid System with
mini-grid at Monpura having 225 kw wind capacity. The wind turbine would provide wind resource data for the
coastal area.

Online GIS-based Renewable Energy Resource database: Live data will be captured for solar irradiation
using 7 monitoring stations. All these data will be stored and shown online using GIS-based platform known as
“Renewable Energy Resource Database” with spatial analysis features.
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Component 3: Affordable Photovoltaic Power for Low-income Households and associated Livelihood
Enhancement

Distribution of PVSL: A total of 6170 PVSLs have been distributed among the low-income households with 30
USD buy down grant from SREPGen Project.

Installation of solar mini-grids at Monpura Upazilla in Bhola District

Two solar mini-grids at Monpura union in Monpura Upazila under Bhola district with (279.50 + 218.00) =
497.50 kWh capacity have been supported from SREPGen. The 279.5 kWp solar mini-grid plant is located at
South Sakuchia union and a 218.4 kWp solar mini-grid plant is located at Monpura union of Monpura Upazila
under Bhola district. The first plant has started its full-fledged operation on 29 August 2019 and second plant has
started its full commercial operation on 30 November 2019.

Key Project Information

. Supply of electricity to surrounding households, shops, social and government
Service RN . .
institutions and o ther industrial customers.
. 1. South Sakuchia union of Monpura Upazila under Bhola district
Location 2. Monpura union of Monpura Upazila under Bhola district
1. South Sakuchia - 5 bighas

Land area 2. Monpura - 4 bighas
Household 554
Shop 444
Social & govt. institutions 22

. BTS 2
South Sakuchia

Ice factory 1
Workshop 15
Easy bike 20

Potential TOTAL 1,058

Beneficiary Household 645
Shop 240
Social & govt. institutions 19
BTS 1

Monpura -

Saw Mill 1
Workshop 15
Easy bike 10
TOTAL 931
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Solar-Wind Hybrid Mini-grid Pilot Project through IDCOL at Monpura

IDCOL Board has approved 225 kW wind turbine project to be integrated with 279.5 kWp Solar mini-grid in
Monpura Upazilla of Bhola district. Greentech Megawatt Bangladesh Pvt. Ltd. (GMBPL) will provide equity of
50% of total project cost along with 50% grant support from SREPGen as per existing business model of IDCOL.
GMBPL is on the way of getting permission from the Bangladesh Investment Development Authority (BIDA)
and the work is expected to start in March 2020.

> £

Solar-wind hybrid mini-grid
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Component 4: Renewable Energy Investment Scale-up

Solar Boats

SREPGen project has
taken initiative to com-
mercialize the solar boat.
A Technical Evaluation g
Committee has been §
formed to  conduct
technical evaluation on
PV Based Solar Boat for
its commercialization
prospects.

Waste to Energy (W2E)

100 KW Municipal Solid Waste (MSW) to Electricity Generation Pilot Plant at Kushtia by Waste Power Pvt Ltd
(WPPL) is planned with scale up potential in 350 other municipalities. 29.63 decimal land lease agreement and
waste supply agreement will be signed between the Municipality and WPPL. Total cost of the pilot project is
BDT 5.38 crore which will be financed with a combination of grant and equity. The project has been approved
by IDCOL Board with a grant (65%) and equity (35%). IDCOL will be involved to provide monitoring and
evaluation for this project as required by SREDA.

Solar Energy Assisted Ice Plant in Char Montaz

The capacity of the plant is 91 kWp to produce 2800 KG ice per day. More than 17 million people including 1.4
million women depend on the fisheries sector for their livelihoods through fishing, farming, fish handling and
processing. Due to a lack of electricity or any other source of energy, there is no ice plant in the island for fish
preservation before selling in the market, resulting in lower prices for fish. Upokulio Biddutayan O Mohila
Unnayan Samity (UBOMUS) was partnered for installing a solar powered ice plant at Char Montaz Island so that
the local fishing community can avail ice easily at a minimum price. This initiative was approved in 2018 by
UNDP and will be implemented in 2019. The project is operational and the final completion report is expected
to be received in November 2019. People will be directly benefited through the project by saving their time and
money in getting ice for preserving fish. The project has been producing 2.5 tons of ice per day to preserve the
fish and improve the livelihood condition of the local fishing community (about 10,000 vulnerable households).
This will increase the level of income along with creating new income earning source for the fishing community
particularly the women. The project has been financed through a local women led NGO and a technology provid-
er using low value grant modality.
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Solar Energy Assisted Ice Plant

Piloting of ‘Pico Hydro Power Plant’ Project in Naitong Para Village, Ruma, Bandarban : The project will
develop a decentralized track for sustainable electrification in the remote areas of Chattogram Hill Tracts’ based
on renewable energy generation through micro-
and mini-hydro power plants in order to
improve the living condition of the local people.
A total of 62 households will have access to
electricity including community establishments
(temple, primary school and community rice
mill) which will also help to create employment
opportunities among the local community
through small handicraft item and handloom
activity. The project has been financed through
a local NGO and a technology provider using
low value grant modality.

Pico Hydro Power Plant

Grid Integration Piloting for Solar Irrigation Pump (SIP): The project is piloting a Grid Integration of Solar
Irrigation Pump at Kushtia. It has a potential to reach about 1000 MW power generation and supply to the Grid
by 2025 after successful piloting. This project has been financed through an NGO along with a technology
provider using low value grant modality.
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Inauguration of Grid Integration Piloting for Solar Irrigation Pump
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5.3 Household Energy Platform Program in Bangladesh Project

Based the Sustainable Development Goals (SDG) Goal-7 announced by United Nations, the Government of
Bangladesh has set up a plan to replace all conventional stoves by environment friendly as well as energy
efficient Improved Cooking Solutions (ICS) in order to fulfill 100% clean cooking solutions by 2030 among the
households to ensure the use of fuel savings as well as clean fuels. To achieve the above mentioned target, a
Country Action Plan (CAP) for clean cooking solution was launched in November, 2013. According to CAP, the
government has taken a project named “Household Energy Platform Program in Bangladesh” to make enabling
environment through facilitation and coordination of clean cooking.

Short description of the project:

Project Title : Household Energy Platform

Development Partner : Clean Cooking Alliance

Estimated Cost : 269.21 lakh (GoB: 171.04 lakh, GACC: 98.17 lakh)
Project Period : July 2016- June 2021

Project Area : Nationwide

Project Objectives : Clean cooking sector coordination and facilitation

The project has been approved on 3 November in 2016. According to annual work plan the overall progress of
the project for FY 2018-2019 are given below:

* Promotional activities of Improved Cook Stoves and Alternative Fuels

Distributed 200 placards at Community medical/hospitals under 20 upazilas of nine districts.
Arranged schooling programs based on clean cooking and energy efficiency in Jhenaidah, Meherpur
and Panba district. Almost 1200 hundred students participated in the program. Some of the competi-
tions arranged by HEP are drama, ‘puthi’ recitation and art competitions on clean cooking solutions
(CCS)

Besides schooling program, HEP arranged three seminars on CCS. Local representatives, end users,
prospective users and stakeholder participated in the seminar

Distributed school ‘khata’ (notebooks) designed with different features of CCS, energy saving calen-
dar and class routine. The purpose of this activity is to create awareness among the school children
on benefits of use of CCS and side effects of Indoor Air Pollution (IAP)

Published 2 quarterly online newsletters

Participated at National Tree Plantation and Tree Fair 2019

¢ Research fund on alternative fuel and ICS: Provided Research Fund (5 lacs) on CCS

* Training: Arranged 11 end-user’s training of clean cooking at field level

* Seminar: Arranged 3 seminars for entrepreneurs in Dhaka

* Review of Country Action Plan: Continuing administrative supports to CAP consultant for review of
the National Country Action Plan.

* National Test lab of CCS: Supported establishment of an ISO standards national test laboratory at
Bangladesh Council of Scientific and Industrial Research (BCSIR)

* Future Plan

Provide field level training to stakeholders to enhance their capacity development
Provide ICS to the people affected by natural calamity/emergency crisis

Develop monitoring and evaluation database

Facilitate co-operation to develop international standards test laboratory
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Clean, Environment Friendly and Energy Efficient Cooking Solutions

-

Bondhu Chula IDCOL Chula IDCOL Chula Sasroiéhula, BBIF

1 !
Dishari Chula

Agnishikha Chula  Venus mounth stoves ~ Green Cook stoves  Venus pelletbased Chula ~ Muspana Chula Shakti Chula

Grihini Chula Akha bio-char Chula Surjo Chula Solar Cook stoves  Induction Cook stove

Fuels

Brigettes Pellets

Accessories of CCS
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3rd SREDA Board Meeting held on 5 December 2018
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Stakeholder Validation Workshop on Biogas Technology for Energy
Guidelines held on 11 April 2019
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Workshop on Installation of Net Metering System
‘Role of EPC Companies’ held on March 2019

MoU Signing on Solar Boat between SREDA & Hatirjheel Project on 24 July 2018
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Certificate Awarding on “Practice of Net Metering Guideline-2018” Training Programe
held on 12-13 November 2018
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SREDA officials offering floral wreath at the portrait of Father of the Nation
Bangabandhu Sheikh Mujibur Rahman on 15 August 2018

Open Discussion on National Mourning Day held on 15 August 201
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Training on Energy Efficiency improvement in Steel & Textile Industry
through Energy Audit held on 13-14 May 2019
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Indomitable Bangladesh in Development Journey
4th National Development Fair-2018

Prize Giving Ceremony of Schooling Program Quiz Competition held on 9 April 2019
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Annual Picnic of SREDA held on 19 January 2019
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Chairman, SREDA delivering speech at a Renewable Energy and Energy
Effiency Awarness Program held on 15 January 2019
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Solar Clean Cooking Solutions
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Abbreviations

a2i Access to Information

ADB Asian Development Bank

APA Annual Performance Agreement

BEEER Building Energy Efficiency and Environment Rating
BEMS Building Energy Management System

BDS Bangladesh Standard

BDT Bangladesh taka

BIDA Bangladesh Investment Development Authority

BIM Bangladesh Institute of Management

BIFFL Bangladesh Infrastructure Finance Fund Limited
BMRE Balancing, Modernization, Rehabilitation and Expansion
BOO Build, Own and Operate

BPDB Bangladesh Power Development Board

BREB Bangladesh Rural Electrification Board

BSREA Bangladesh Solar & Renewable Energy Association
BTS Base transceiver station

BUET Bangladesh University of Engineering and Technology
BWCCI Bangladesh Women Chamber of Commerce and Industry
CAP Country Action Plan

CCA Clean Cooking Alliance

CCS Clean Cooking Solutions

CBISP Capacity Building and Implementation Support for Power Sector Agencies
CGA Controller General of Accounts

CNG Compressed Natural Gas

CIF Climate Investment Fund

COD Commercial Operation Data

COP Coefficient of Performance

CPTU Central Procurement and Technical Unit

DESCO Dhaka Electric Supply Company Limited

DPDC Dhaka Power Distribution Company Limited

DWT Discrete Wavelet Transform

EDGE Excellence in Design for Greater Efficiencies

EE Energy Efficiency

EE&C Energy Efficiency & Conservation

EECPFP Energy Efficiency and Conservation Promotion Financing Project
EGCB Electricity Generation Company of Bangladesh Limited
e-GP Electronic Government Procurement

ENMG Energy Net Metering Guideline

EOI Expression of Interest

ERP Enterprise Resources Planning

FY Fiscal Year

GDP Gross Domestic Product

GEF Global Environment Facility

GHG Green House Gas

GIS Geographic Information System

Glz Gesellschaft fiir Internationale Zusammenarbeit
GMBPL Greentech Megawatt Bangladesh Pvt. Ltd.

GRS Grievance Redress System

HEP Household Energy Platform in Bangladesh
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IAP
ICT
ICS
IDCOL
IPP
IEB
IEC
ISO

IT
JICA
KW
LED
LEED
LOI
MSW
MW
NBR
NEM
NESCO
NGO
NIS
NOC
NREL
OPC
OPEX
PDs
PPA
PPR
PV
PVSL
RTI

RE
SAARC
SDG
SED
SHS
SIP
SoDAR
SREDA
SREPGen
SREP
TOT
TR
TPD
vV
UNDP
VAT
VRF
WPPL
WZPDCL
W2E

Implementation Agreement

Indoor Air Pollution

Information and Communication Technology
Improved clean Cook Stoves

Infrastructure Development Company Limited
Independent Power Producers

The Institution of Engineers, Bangladesh
International Electrotechnical Commission
International Organization for Standardization
Information Technology

Japan International Cooperation Agency
kilowatt

Light-emitting Diode

Leadership in Energy and Environmental Design
Letter of Intent

Municipal Solid Waste

Megawatt

National Board of Revenue

Net Energy Metering

Northern Electricity Supply Company Limited
Non-Governmental Organization

National Integrity Strategy

No Objection Certificate

National Renewable Energy Laboratory
Ordinary Portland Cement

Operating expenses

Participating Distributors

Power Purchase Agreement

Public Procurement Rules, 2008

Photo Voltaic

Photovoltaic Solar Lantern

Right to Information

Renewable Energy

South Asian Association for Regional Cooperation
Sustainable Development Goals

Sustainable Energy for Development

Solar Home System

Solar Irrigation Pump

Sonic Detection and Ranging

Sustainable and Renewable Energy Development Authority
Development of Sustainable Renewable Energy Power Generation
Scaling Up Renewable Energy Program
Training of Trainers

Test Relief

Transient Protection Design

Television

United Nations Development Programme
Value Added Tax

Variable Refrigerant Flow

Waste Power Pvt Ltd

West Zone Power Distribution Company Limited
Waste to Energy

Annual Report 2018-2019






SRED/%

Sustainable and Renewable
Energy Development Authority

Z
(BFAR '8 T G Ty TS~ (o)
IEB Bhaban (9th and 10th Floor), Ramna, Dhaka-1000
Ph: +880 2 5511 0340, Fax: +880 2 5511 0341
www.sreda.gov.bd
www.facebook.com/sreda.bd



