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Project Development Programme (PDP)

Implemented by GIZ, a public company owned by German Government - Su b'iah aran Africa
— Kenya

— Ghana
— Nigeria
— Mali
— Senegal
— Cobte d'lvoire
— Botswana
— Zambia
— Mauritius
— Madagascar
— Uganda
— Rwanda

— Middle-East

Countries with RE and EE activities o Lebanon

Support: — Jordan
— Asia

— Pakistan

— Bangladesh
» Selecting suitable contractors (project realization) — Vietnam

— Cambodia

Previous countries

Current RE countries (18)

» Local industries to gain knowledge on renewable energy
» Rooftop solar feasibility study (project development)
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PDP experience supporting industries in rooftop solar application

Number of projects

Total Project Size

1278 MW

Realized Project Size

Bangladesh

Number of projects

Total Project Size

Realized Project Size

Garment & Textiles
29.81%
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Agricultural products
9.17%

Tourism
7.23%

Food producer Humanitarian Setting
23.99% 6.53%

Logistics
3.70%

Rubber &
Plastics
4.23%

Manufacturi...
3.53%




Where to start? Where to find reliable information?

Regulatio
n, permits

Tendering
templates

Comparin
g offers

Negotiate
contract

?
terms: Self

investmen
tor 3rd

party?
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Roof is
old, is it
safe?

Investme

nt cost

Savings,
benefits?

IRR/
Payback
time?
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PDP

Funded by the German Government - neutral and
transparent!
Ask us any question any time!

More than 10+ years experience with in-house
capacity!
PDP accompany the progress at your pace!

Reliable and reputable contacts!
We have strong network in the energy sector.




Project Development Process for C&lI off-takers

PDP‘s offer

We help C&l off-takers to assess financial and technical feasibility for RE/EE solution at zero cost

Data collection and

assessment

Technical optimization

Investment models

Finding suitable partners

» Analysis of the current
and future energy demand

» Estimation of current
electricity costs

« Assessment of site
suitability

- Does solution match

energy consumption?

* Type of system
* Optimum system size
« Spatial requirements

- Optimal system design

* Business Case Analysis

« Cash flow model

« Evaluation of investment
opportunities

- Calculation of the
economic advantage

Project dossier

Study result presentation
Access to finance
Mediation of suitable
partners

- Implementation

/
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Life-cycle of a rooftop solar project

v

~
/ 4 — 12 months
PDP assists Phasel Phasell
factories along Preparation Planning and Development
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
the process Contracting Financing Permits and Procurement, Construction
— == & - i

"'—E .. = Licenses and InstallatjQn

Phasellll Phase IV
Operation and Maintenance Decommissioning

suitable
contractors

[
|
|
|
|
: until finding
|
|
\

Stage 6 Stage 7 Stage 8
Commissioning and Operation and Decommissioning
(Grid) Connection Maintenance

M=
\L\

20 — 30 years

A 4
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Feasibility study

L

Stage 1
Feasibility Study

(I
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Input from factories

GenSet 1 | GenSet 3 |
montt Information from the GenSet Name Plate
Month Year |
[ Type of generator (SEG a
catalogue purchase) I n r Shifts per day | Shift 1: Shift 2: Shift 3:
Jan 2020 BB Nl B gy starts at
Feb 2020 Rated capacity [kW] e at
Mar 2020 ~
Apr 2020 a Al c official breaks Break 1: Break 2: Break 3:
N Annn Manufacturing Year IYY'YY] S
Building / Building complex ends at
staff using the break [%)]

available Area

In which year the buildings were
built/ roofs were replaced?

Roof
material?

Any device, accessories
currently installed on the roof?

Allowed additional load on the
roof (kg/m2)?

Rule of Thumb: 25 kg/m? are the
minimum static load reserve for
a PV Rooftop installation

Facilitator

MITTELSTAND
GLOBAL

ENERGY SOLUTIONS
MADE IN GERMANY

Deutsche Gesellschaft
fiir Internationale
Zusammenarbeit {61Z) GmbH




Feasibility study

ENERGY MIX
[@ Remaining grid consumption - Rate 1 Solar PV utilized by OT
2000000 o awry g g g o Lanvg vy g org g o o
1,800,000
1,600,000
e R R R RN EERERE
Stage 1 fue BB MM i E RRRRE
9 - R R RRRE g FEERRR
I 400,000 / 11111 11 ' AR
Feasibility Study S E R ERERE SEEEEE
PrOJect Cash Flow
mﬁ‘ o 1 2 3 4 s & 7 8 9 10 11 12 13 14 15 16 17 18 19 20
{F”* 150,000
100,000
&0,000
. z ||||||IIIIIIIIIIIIII
H 50,000
100,000
150,000
200,000
2 o COMPARING SAVINGS OF EPC AND LEASING
zi m Savings EPC Case (USD)  m Savings Leasing (USD)

» Solar system: size, generation -
* CAPEX, O&M, payback time, RR:‘””;

000

cashflows, etc.

300,000

-350,000

* Benefit: savings, CO2 reduction
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Advice on tendering/ contracting process

PfOCUfefgentx ﬁ?nSthCtiC‘” > Quotation request, tendering Contracting > Crucial terms
and Installajon -

@é = » Evaluating & comparing offers

» Contract templates
> Liability & Penalty

» Recommendations for solar companies

|

- There is no unique solution

- Understanding details of each offer to find the right solution

= Compare all costs and benefits over 20 years

Facilitator
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Advice on regulations & permitting

Permits and
Licenses

&

N

_ Net-metering regulation

Size limit

Net-metering

% Federal Ministry
for Economic Affairs
and Climate Action

* 10 MW or
e 70% of contract load can be
connected to the grid

* 0.045-0.06 USD/kWh for net
surplus at year-end

Facilitator
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Maximum

Steps Net Metering Applicant Distribution Utility Time
Allowed
Collection of application
e form and checklist from
E .g Utility’s office or website
-
E .= v 5 days
8 = - —r=
o= Submit application along
< g | .
with relevant documents > Acknowledge receipt
E ¥
Evaluation of premise,
interconnection point &
Resubmit application after distribution system
taking necessary steps =
g !
g k3]
"-" r Q
S £
— =
= S 1 ves Is there any
: 5 necessity & cost
° Q involved in
= 8 changing the 10 days
.g < distribution
] £ system?
E =
« L
b =
i £
Issue approval for
installing RE system
vy
= Y
g2 Installation of RE
= s
% = —p| system & appl!catuon 8 months
a8 for evaluation
1]
=
Inspect RE facility
No
Compliance with
regulation?
15 days

Evaluation of Installed System

Provide date for signing contract

!}

Signing of contract agreement and start of commercial operation
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Quality i1ssues: solar PV 1s not a consumer product but an infrastructure

Equipment quality Solar contractor experience

Top 20 technical failures
v ERROR MESSAGE [l co.17
MOD POTENTIAL INDUCED DEGRADATION I €0.21

CONN/DIST BOX MAIN SWITCH OPEN & DOES NOT RECLOSE AUTOMATICALLY l €0.22

Mop GLASS BREAKAGE ] c0.27

STRUCT TRACKER FAILURE [l € 0.91

MoD BROKEN MODULE [} ¢ 0.34

cAB WRONG/ABSENT cABLES [ c0.26

Moo IMPROPER INSTALLATION [l € 0.45

N BURNT SUPPLY CABLE OR SOCKET [Jili] € 0.60

TXMVIHY BROKEN TRANSFORMER [l « 0.6

NV INVERTER NOT OPERATING/FAILURE AFTER GRID FAULT [l € 0.67

oD sHADING [l < o.68

cAB DAMAGED cABLE [l € 0.69

cAB IMPROPER INSTALLATION [l < 0.69

TXMVIHY IMPROPER/INADEQUATE INSTALLATION [l < 0.71

oD soiunG [l co.05

" FAN FAILURE & OVERHEATING [N < 117

N WRONG INSTALLATION [ « .35
__________________________________________ N

cAB .{ BROKEN/BURNT CONNECTORS [ < 267 '

1
cAB i wrone/ABSENT cABLE conNEcTioN [ ¢ o .o: E

» Any component failure results in financial loss

Facilitator

PR | Fele iy o Py e g|Z > Every detail counts for the project sustainability
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Why Rooftop Solar in Bangladesh?
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Energy mix and Renewable energy portfolio in Bangladesh

Electricity Generation Mix
Total Generation Capacity: 25,425 MW

HFO; 24,535%

HSD; 5,274%

‘ Imported; 4,562%

«Renewable;
3,100%

Captive; 11,013%

Gas: 44,562% Coal; 6,954%

RE Portfolio
Total Capacity: 788MW

Biogas & Biomass to
Electricity; 1,09; 0%

\

Off-grid (MW);
349,96; 45%

Solar, 554,17

On-grid (MW);
204,21; 26%

4

Wind; 2,9; 0%

y

Facilitator
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Source: SREDA
http://www.sreda.gov.bd/index.php/site/re_present status

13


http://www.sreda.gov.bd/index.php/site/re_present_status

Rooftop solar status in Bangladesh

systems have
been installed
under NEM with

total capacity

42.194mwp

* Most systems are
smaller than 1,000
kKWp

Brahmaputra
River

"'\) ol Mg A ™
! Linga ASS

o 7
Guwahati - °3
> Hojai
MEGHALAYA
Shillong

Bcsra
BA‘sLADESH @

» West Tripura
TRIPURA

jshahi

WEST :
BENGAL | Ku htl.

Aizaw!

MIZORA

Barasat . o Yo
Kolkata: Khulna ‘

Calcutta

Kyaukt
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Annual yield 1,314 — 1,534 kWh/kWp

SOLAR RESOURCE MAP
PHOTOVOLTAIC POWER POTENTIAL
BANGLADESH ESMAP cmmD

e | PANN L = wE

@ 'WORLD BANK GROUP

Mymensingh

term average of PVOUT, period 1999-2018
Daily totals: 36 38 4.0 42
KWh/kWp
Yearly totals: 1314 1387 1461 1534

the Worid Bark Grous, funded by ESMAP. nd prepared by Solarsss. For more form
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Why Rooftop Solar in Bangladesh?

Existing conventional sources

MMcfd
7000 Turning point of
Demand and
— 6000 & Total Demand aupply in 2019
- u Total Supp

800

700

i

z
z
3
g 600
¥ 500 u Coal
é = Gas
% 400 = Oil
:
z 300
E 200
H -
100 &@0 :9'3’ :&»‘“ &0 ;é‘"b & @'9 Ko Q'O Q'f’ & '6’ 0 5 P P 049
0 ST E S SIS ESES
2011 2021 2031 2041 2051 2061 2071 2081 PN
» Fossil fuels depleting and becoming expensive » Domestic gas reserve is depleting > import
» LNG price increases steeply in Bangladesh
@ FEdEmlMiqisgyﬂa. MITTELSTAND Facilitator o
3?‘rd éﬂl':‘c;rtlliﬂio'l"rs %%:%!&ﬁf g I Z Zusammanarbeit G12) GmbH 15



Why Rooftop Solar in Bangladesh?

Cost development of conventional sources

= Power System Master Plan
(PSMP) 2016 proposed
increase the tariff for gas,
coal and oil products
Average
growth of gas
price in the

last 10 years

5.63%
Energy tariffs
increase by
19.3% until
2041

= Power tariff to be raised to
meet financial need for
expansion infrastructure of

Average power sector

growth of grid
electricity

tariff in the
last 10 years

5.01%

Electricity
tariff increase
at by 10.3%
until 2041

In practice, LNG price increased
15% (2017) and 38% (2019)
BERC recommends 57.83% hike in
bulk electricity price

LNG electricity price 3-6 USD

ct/kWh - more expensive than

solar energy in 2-3 years

Solar is already cheaper than grid!
Diesel price increased by 23% in

November 2021

Facilitator
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Why Rooftop Solar in Bangladesh?

Climate action

» Electricity from fossil fuel has higher
CO2 emission than electricity from
renewable energy

Facilitator
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Lower CO, emission

1200
1001
1000
800
600
489
400
200
48
0
Coal Diesel Solar  Grid (Ger)
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Cooperation with PDP

Value addition opportunities:

Neutral and comprehensive advice covers:

» Economic and technical perspective and approach
» Enhancing knowledge to enter contract negotiation

Facilitator
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Thank you for your attention!

Project Development Programme (PDP)

Deutsche Gesellschaft flr Internationale Zusammenarbeit (GIZ) GmbH

Ashish Dhankhar ashish.dhankhar@aqiz.de

Shuvajit Mandal shuvajit. mandal@qgiz.de
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