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JCM Project Formulation Study through City-to-City Collaboration in Yangon

JCM Project Formulation Study through City-to-City
Collaboration in Yangon

Kick-off Meeting

June, 2016

Nippon Koei Co,. Ltd.
Kawasaki City

1. Overview of the 2"d Year project

2. Three maijor items for the 2" Year project

1) Preparation for low carbon action plan supported by Kawasaki
city
- Introduction of Kawasaki city’s low carbon plan

2) JCM project formulation for PV generation project in YCDC
- Introduction of Solar project in Kawasaki city

3) JCM project formulation for High-efficiency Drum-less Boiler in
Factories

3. Schedule and each task




1. Overview of the 2" year project

Yangon City (YCDC) City-to-city collaboration City of Kawasaki
Pollution control & regarding
Cleansing Dept. € > Economic and Labor Affairs
City Planning & Land the JCM project Bureau
administration Dept. formulation

j

JCM project formulation with regional government’ support

Installation of high

Myanmar company Japanese company

efficiency boiler in the

[Project participant] [Project participant]

factory

Solar power project to Equipment
Myanmar company
install public facilities in manufacturer
[Project participant]
YCDC [Supplier]
.. . Equipment
Myanmar company Energy efficiency project
. e manufacturer
[Project participant] in YCDC facilities
[Supplier]
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JCM needs identification of ESCO Project,
Renewable energy project, Solid waste,
Transportation infrastructure, Low carbon city
planning/development, Low carbon industrial park
in Myanmar, especially Yangon city

Private entities in Kawasaki city

2-1. Preparation of Low Carbon Action Plan supported by Kawasaki city

< Introduction of Kawasaki's low carbon development plan (= Separate paper)

<> Purpose of preparation of Low Carbon Action Plan

- To promote city-to-city collaboration between YCDC and Kawasaki city and
have(share) future vision of low carbon development of YCDC

- To support and promote JCM project by selecting pilot project in the Low Carbon
Action Plan

- To promote sustainable development of YCDC in collaboration of Kawasaki city

< Steps of preparation of Low Carbon Action Plan
Step1 : Discussion YCDC's future vision and sharing Kawasaki’s existing Plan

—

‘

Step2: Setting future vision and targeted sectors

‘

By Feb 2017
Step3: Setting future targets by sectors and implementation ideas
Step4: Selecting pilot projects by sectors with short and mid term schedule

from 2017

Step5: Preparation of Draft Low Carbon Action Plan

to 2018




2-2-1. Solar PV Generation Pilot Project: Concept of PV system for YCDC facility

< Introduction of Cases of Kawasaki’'s Mega solar project (separate paper)

< Concept of PV System for YCDC Facility

YCDC

f 3 facility
Metearclogical observation Data collectoin Display
' ' N
CI5 FY Module and supparting structure Power Conditioner 5,"'.'\3?!3'\‘3” I'.:;:EI .

arsformer,
Energy meter

< Necessary Information

(1) Candidate PV sites and its area (m?)
- if possible, more than two candidate sites
- more than 0.5 ha (more than 1.0 ha is much preferred)

(2) Candidate YCDC facility with power load that utilize PV system
- electric power load such as water pump, motor, compressor, etc
- location adjacent to PV site is much preferred
- Capacity (kW), operation hours of the load equipment to be studied
- Current electricity tariff (Kyat/kWh) of YCDC

(3) Budgeting procedure in YCDC

- Design, preparation of specification, cost estimation, implementation plan by EEFC
and NK

2-2-2. Pilot Project-1 YCDC Solar PV Generation Plan : Details on Technology

Study Title [JCM Project Formulation Study Through City-to-City Collaboration in Yangon (CIS PV Generation Project for YCDC Facility)]

Outline of Technique

(i) Installation of 2MW PV generation system(CIS solar module, connection box, junction box,
power conditioner, transformer, etc).

(ii) The next generation solar panel CIS solar cell of a Solar Frontier copper, indium and
selenium (CIS) for the main ingredient.

(iii) Power generation decline is reduced irrespective of the weather and the actual power

generation is maintained. Long term output stability is expected and implementation of
sustainable project is possible.

Temperature characteristic

Feature of CIS PV Crystalline CIS thin layer of the CIS solar cell
solar PV solar PV T gt o gi”cct’"l An output decline
> Less affect of heat and shade e o ' s

=y L is suppressed
. x % = £ X % R
>Large actual power generatio®* s s I°L — m o~ - about5%.
1 [] i 4 B
§ogd

»Low cost T T
»Long time output stability -

nll =
Uz |

Module output
|

pRYUIY us MeIr—N 0.7 H
» Resource saving, low energy Thickness  + [ Thickness 0 25 50 75 100
consumption at the time of 200-300 pm 2-3 ym Module temperature°C
production
Experience

(i) 2500MW of country such as Kansai International Airport (11.6MW), Mt. Yonekura(10MW),
Ise City(5.2MW), Yokosuka City(2.6MW), Iwate Town(2.3MW).

(ii) Over 3000MW around the world such as America : total 200MW, Europe : 450MW and
Asia : 150MW, etc.




2-2-3. Solar PV Generation Pilot Project: Work Procedure

<> Steps to PV project formulation
Step1 ldentification of candidate for PV project site

J

Select one or two candidates considering conditions and
feasibility of the project

Step 2 Confirmation of Conditions for PV site

J

Confirmation of electric lord to YCDC and check the exiting
facilities’ potential

Step3 Proposal for PV project plan and cost

-

Proposal for PV system and financial plan to YCDC

Step4 Confirmation of procedure for project cost

J

Based on the financial plan selected at Step3, confirm the
procedure of preparation of project cost in YCDC

Step5 Preparation of JCM model project proposal

3. Schedule and each task

2016 2017 Player
Jun | Jul [ Aug| sep| oct | Nov| Dec | Jan | Feb | Mar | yepc | kwsk | Nk | EEFC

Item

Schedule for City-to-city Collaboration Activity

Schedule for City-to-city Collaboration Activity % XX X

Attendance to high-level conference (if requested from MoEJ) (x) (x)
Working group meeting * * * * N X X X
Workshop in Japan (invitation) * ) XX X XX
Workshop in Yangon 1*' XX X X
Schedule for Solar PV Pilot Project Planning
Confirmation of candidate PV site with area and h
distribution line layout and site visit X
Confirmation of YCDC load to be supplied by Py | H XX
Determination of candidate site — XX X
Design and preparation of equipment specification ] X XX
Cost estimation of PV system | X XX
Study of tariff and financial feasibility | | X XX
Coordination with YESC about net-metering I — — — X XX
Implemenation plan [ — X XX
Clarification of procedure for budgeting | XX
- Documentation for budgeting . : XX X
- Internal procedure for budget allocation ' ' XX
. Approval of budget * X XX
Final Report submission to MoEJ * X XX

KWSK:Kawasaki, NK: Nippon Koei, FFEC: Fuji-Furukawa E&C xx : Key responsibility, x: support




Reference : Pilot Project-2: High-Efficiency Drum-Less Boiler in Factories in Yangon
Study Title [JCM Project Formulation Study Through City-to-City Collaboration in Yangon (Installation of High-Efficiency Drum-Less Boiler in Food)]

Comparison of efficiency in different load%

Outline of Technique ENENEEER R
(i) Installation of small type high-efficiency X // B
drum-less boiler g V4
2 t/h x 6 units = 12 t/h (rated capacity) 2 (
(ii) The boiler has the nature of low NOx as well E %
as energy saving = co-benefit which s [T Now fout posiion comtel - o
decreases both emission of CO2 and air CEAREE Four-postion conro commw
pollutant. Three position control Sumwe
0 I N N N N N T O O A

Yo 10 il il A0 S0 B0 D BD 90 100
load%

Activities in City-to-city collaboration

Know-how for Knowledge sharing with other
implementation | companies
Support for Monitoring of projects that
monitoring contributes low-carbon society
and collaboration in the
database
Promotion for Introduction in YCDC low
dissemination carbon society action plan and
matching

High-efficiency
drum-less boiler




O l ” Ulﬁl_'ﬁ City-to-city collaboration

KAWASAKI CImy between Yangon and Kawasaki

Large-scale Solar power
facilities in Kawasaki-City

Case 1: Ukishima Large-scale Solar power plant

Site area: 11ha (11,000 m2)




Specification of the Solar-power plant

2011. Aug

Operation start

Contractor

Solar panel maker

Spec of the panel per unit
Type of the panel

Number of the panel installed

Maximum output

Toshiba corporation
Sharp corporation

198 W

Single-crystal silicon type
37,926 units

7,000 kW

Characteristics of solar panel

» Basically maintenance free.

» Dust and dirt are washed by rain.

» Solar power generation efficiency is down
up to 0.5% as surface temperature of the
panel increases 1 degree.

Angle of inclination is 10 degrees.




Operation Result ( 2014 )

(10,000 kWh)
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Operation Result (2012-2014)

Capacity of the Electric-Generation

First setting 7.40 million kWh
2012 9.69 million kWh
2013 9.51 million kWh
2014 9.30 million kWh

CO2 Reduction (per year)

First setting 3,100 ton per year
2012 5,100 ton per year
2013 5,100 ton per year

2014 4,700 ton per year




Case 2: Nagasawa Water purification plant
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Solar panel * Maximum output: 1,155 kW

*The solar panel provide 20% of
electricity the facility needed
*Initial cost: 800 million Yen
(8 million US dollar)




JCM Project Formulation Study through City-to-City Collaboration in Yangon

JCM Project Formulation Study through
City-to-City Collaboration of
Yangon and Kawasaki City

Progress Report Meeting

September, 2016

Nippon Koei Co,. Ltd.
Kawasaki City

1. Overview of the 2" Year JCM Formulation through
City-to-city collaboration project

2. Invitation to Kawasaki-City and Kitakyushu Seminar in
Japan

3. Progress of Solar PV Generation Pilot Project Plan

4. Schedule of Yangon-City Low Carbon Action Plan




1. Overview of the 2" year JCM City-to-city collaboration project

Yangon City (YCDC) City-to-city collaboration City of Kawasaki
Pollution control & regarding
Cleansing Dept. € > Economic and Labor Affairs
City Planning & Land the JCM project Bureau
administration Dept. formulation

j

JCM project formulation with regional government’ support

! i

1

I Installation of high ;
o Myanmar company 1 L. e 1 Japanese company
=, X o 1 efficiency boiler in the T . » >
< [Project participant] H 1 [Project participant] =
() 1 factory 1 o
-+ 1 1 E
® i ! ©
o - .
2 Myanmar company : Solar power project to : Equipment =
= . . install public facilities in ; manufacturer %
o [Project participant] 1 H . N
Hrd 1 YCDC 1 [Supplier]
=F i ! =
g'f : : Equipment .§
= Myanmar company 1 Energy efficiency project 1 fact E
oQ manufacturer
o [Project participant] I in YCDC facilities 1 . 5
S 1 : [Supplier] b
o 1
- 1 JCM needs identification of ESCO Project, ! ®
= : Renewable energy project, Solid waste, : E

: Transportation infrastructure, Low carbon city : o

: planning/development, Low carbon industrial park

T Sy Sy ; .

FY2013 FY2016 FY2017

JICA Programme

I

I

: JICA Master YCDC Information Collection and
i|_Plan, in 2013 Verification Survey, supported by JICA
I

I

I

I

JICA technical assistance

Incorporate low carbon development
action plan of MOE)J Prj

JICA grassroots prj.

MOEJ Programme Collaboration

Low Carbon Action Plan under JCM city-to-city
collaboration, supported by Kawasaki city

1) Preparation of low carbon action plan
* See Kawasaki’s plan as reference

2) JCM project formulation
- Installation of high efficiency boiler in factory
olar Power Project in YCDC

¥

Feasibility Study on JCM solar power project in YCDC’s facility, such as water
treatment plant, ex-dumping site etc.
[item to be checked in FS] : Availability, applicable load, generation and energy

supply plan, grid connection, ownership, tariff, cost benefit, budgeting by YCDC etc,

I
I
I
I
I
I
I
I
I
I
I
I
» JCM subsidy prij. |
I
I
I
I
I
I
I
I
I
I




2-1. Invitation to Kawasaki City and Kitakyushu Seminar

* Objective of invitation to * Objective of invitation to
KAWASAKI City KITAKYUSHU Seminar
— To discuss about Action Plan for — To attend the seminar
low carbon society organized by Ministry of

Environment in Japan, and
share knowledge and
experience of other JCM city-
to-city collaboration

— To discuss about 2" MoU

— To visit to Nagasawa water
treatment plant as the model of

PV system . . .
— To give presentation on city to

city collaboration between
Yangon city and Kawasaki city

— To visit to companies in
Kawasaki for energy efficient
technology

Kitakyushu-City Z
I pe e

. Kawasaki-City

2-2. Invitation to Kawasaki City and Kitakyushu Seminar

Date Plan | Action Stay
2016/10/17 Move: Yangon -> Bangkok -> Haneda Kawasaki
Visit to Kawasaki City Hall, - Courtesy call to Kawasaki Mayor,|Kawasaki
Site visit to solar power system in Kawasaki Economic and Labor Affairs Bureau
Nagasawa Water Treatment Plant - Discussion about Low Carbon Society,
2016/10/18 Action Plan

- Discussion about MoU modificatoin
- Visit to Nagasawa, as model of PV system
in water treatment plant

Visit to company with energy efficient|Factory and company visit in Kawasaki city | Kitakyushu
2016/10/19 [technique in Kawasaki
Move to Kitakyushu

2016/10/20 Participation of International Presentation about city to city collaboration in|Kitakyushu
conference in Kitakyushu English is kindly requested by the nominated
Participation of International staff of YCDC in the seminar in Kitakyushu. |Kitakyushu

2016/10/21 o
conference in Kitakyushu

2016/10/22 Move: Fukuoka (Tentative) -> Bangkok -> Yangon

Detailed schedule in the above is subject to be changed.

* Two (2) YCDC staffs from Pollution Control and Cleansing Dept and/or City Planning and
Land Administration Dept who are in charge of JCM activities and low carbon action plan.

* At the international conference in Kitakyushu, the presentation on JCM activities and low
carbon action plan. Presentation is kindly requested in English. 6




3-2. Options of PV System Concept

Option-2: with battery for
independent supply during power cut

Option-1
-Solar PV for YCDC internal supply only _| _)ﬁ
-Solar PV reduces grid electricity consumption e '

Battery and YESC
power conditioner 33 kV Grid
V. [/ 7777 e [ 0. 4/6 6kv
Y 1]
I I (e/eTe) [eTele}
{11515
Control l, -@—)
: Power conditioners °T‘ rol pane
2.0 MW PV array in YCDC DC > AC switch, meter, etc. 6.6/0.4kV

water treatment plant
YCDC pump

Option-3

-Solar PV energy sent to YESC grid

- YCDC purchase electricity from YESC grid

-Net metering : Tariff payment = Energy used — PV generated

il il —
| | |

2.0 MW PV array in YCDC Power conditioners Coptrol panel,
DC -> AC switch, meter, etc.

¢

YESC
33 kV Grid

Y/ L LLLS
I””!.’

water treatment plant

YCDC pump

3-3. Pilot Project Site

Electric room (PV —

P related equipment
Gl can be stored) in
| Nyaung Hnit Pin
oy | La Gun Byin

. "Nyaung @ / _
HnitPin | - Pump room in

% Nyaung Hnit Pin
HIaw. ;
. " t‘..‘
vy Candidate PV module
area in in
| , Nyaung Hnit Pin
e W ORGEGE Ty

10




3-4. Selection of Solar PV Generation Pilot Project of YCDC Facility

* Selection of pilot project site:
— Interview survey = Site survey - Document review

* Criteria for selection: needs, demand, location

: Nyaung -Peak 7MW, off-peak 440 kW (LV) 1%t priority: PV possible to supply LV
Hnit Pin 6.8 Nw, 24 hr operation 3 2MW+3.4  side. (110 kW x 4 unit of lift-up pump) 5

-1% phase 2014, 27¢ MW (HV) For HV side, further study necessary.
: N TV E T VT P
Hlawga - 24hr, fixed demand 2 MW 2"d priority: Under partial update
- IMW x 2nos, 6.6 kV (new electric board has mismatch of
- Pump installation in interface). =1t will take time until PV
2008 connection study becomes possible.
La Gun 132kWx6+25 kWx6 + 450 kW Too small, remote
Byin 30 kWx4, 400V
Peak 450 kW, off-peak
350 kW

* Nyaung Hnit Pin is tentatively selected, however......
— Supply to LV 440 kW portion is possible

— Further study necessary for HV pump supply with electrical documents for the
plan up to 2 MW =

3-5. Solar PV Challenges and Options

kw Bat'eiogtput
2000
——  Clear
Fluctuation of solar PV 2500 /,_'F o ramy ]
output in cloudy weather:| o400 ..|| =
up to 80% of PV output /T‘ .’rri ‘
1500 '
In rainy day, PV 1000
output is decreased 500
to 0-30% ‘

U
6:00 8:00 10:00 12:00 14:00 16:00 18:00

http://www.kyuden.co.jp/effort_renewable-energy_photovoltaic.html

* PV output fluctuates but demand load is stable

* Battery or DG is necessary to cope with PV fluctuation
— Battery is costly
— DG consumes fossil fuel and maintenance cost is high

* OPTION: If PV can be fed to YESC Grid, grid can absorb
PV fluctuation (up to 10% of grid capacity)

- Itis necessary to confirm regulation in YESC for grid connection
for net metering or PPA

12




3-6. Solar PV Implementation structure as JCM model project

Subsidy International Consortium T,
Consultant
Representative Participant: \ i +Support for application of
JAPANESE company <::E JCM Model Project :
*Management of JCM Model Project : ~Support for preparation
*Monitoring report submission to MoEJ ofMethodoIogyandPDD ______
*Receive of subsidy and distribution in -
\Lonsortium — / | EPC contractor/ Supplier
rz;(;%i;n’ N\ Supply and installation of
coordination \SOIar System

Partner Participant:
Yangon City Development Committee
(YCDC)

*Procurement of equipment
wonitoring, reporting / . Challenges:
— Cost effectiveness:

<10,000JPY (subsidy)/tor
— Need YCDC budget:

ramaininag nf ciithcidwv

3-6. Schedule and Way Forward for PV Pilot Project Plan

—— Sep-Oct 2016

® Preparation of system component and specification
e Cost estimation
® Economic and financial evaluation

e Challenges: low tariff late, necessity of battery cost

— Nov2016

e Submission of financial proposal for budgeting

¢ Procedure flow, information items, example of budgeting document (if any) is
kindly requested

¢ Monitoring plan, CO2 reduction assessment
¢ Implementation plan and schedule for JCM

— Dec 2016-Jan 2017

e Official procedure for JCM project budgeting of YCDC with Regional government

—— Mar-Apr 2017

® Preparation of the proposal for JCM model project 14




3-7. Example of Nagasawa Water Treatment Plant in Kawasaki

Overall View of Nagasawa PV modules installed above reservoir PCS and battery

T

Total solar PV capacity 1157 kW (266 kW on filtration pond + 612 kW on distributing
reservoir, and 279 kW on regulation pond)

Total solar PV area 9,400 m2
Battery capacity 242 kWh x 2 = 484 kWh (Li-ion Battery)
Main objective -To support minimum power at the time of digester

- To enable interconnection with independent gas turbine
and independent generation

Annual generation energy 1.13 GWh/year (20% of total electric energy in Nagasawa)
Annual saving 0.28 mil USD/yr (100 JPY/USD, 25 JPY/kWh)

15

3-8. Schedule and each task

ltem 2016 2017 Player
Jun | Jul [Aug] sep] oct | Nov ]| Dec| Jan | Feb | Mar | vepe | kwsk | nk | eerc
Schedule for City-to-city Collaboration Activity
Schedule for City-to-city Collaboration Activity M XX X
Attendance to high-level conference (if requested from MoEJ) (x) (x)
Working group meeting * * * X X X
Workshop in Japan (invitation) * ) XX X XX
Workshop in Yangon * XX X X
Schedule for Solar PV Pilot Project Planning
Confirmation of candidate PV site with area and #
distribution line layout and site visit X
Confirmation of YCDC load to be supplied by PV —— XX
Determination of candidate site . XX X
Design and preparation of equipment specification [ — X XX
Cost estimation of PV system —— X XX
Study of tariff and financial feasibility _ X XX
Coordination with YESC about net-metering * X XX
Implemenation plan —— X XX
Clarification of procedure for budgeting XX
- Documentation for budgeting . XX X
- Internal procedure for budget allocation ' XX
. Approval of budget * X XX
Final Report submission to MoEJ * X XX
KWSK:Kawasaki, NK: Nippon Koei, FFEC: Fuji-Furukawa E&C xx : Key responsibility, x: support

16




4. Schedule for preparation of Low carbon action plan

Sep 16

Oct 16

Nov 16

2017

Proposal for draft Yangon City Low Carbon Action Plan for
YCDC by Kawasaki city referring Kawasaki Eco Action Plan

between YCDC and Kawasaki city during invitation in Japan in
October 17t or 18t

Consideration of incorporation between reviewing JICA’s
master plan and low carbon action plan

Finalizing low carbon action plan aiming for formulation of the

Discussion on the draft Low carbon action plan for YCDC }
plan next fiscal year }




JCM Project Formulation Study through
City-to-City Collaboration of
Yangon and Kawasaki City

Progress Meeting No.2

November, 2016
Nippon Koei Co,. Ltd. and Kawasaki City

1. Overview of the 2" Year JCM Formulation through City-to-city
collaboration project

YCDC draft low carbon action plan

Revise of MoU

JCM Model Project: Solar PV Generation Project

Way Forward

arwpN

1. Overview of the 2" year JCM City-to-city collaboration project

Yangon City (YCDC) City-to-city collaboration City of Kawasaki
Pollution control & regarding
Cleansing Dept. <€ > Economic and Labor Affairs
City Planning & Land the JCM project Bureau
administration Dept. formulation

j

JCM project formulation with regional government’ support

Installation of high

Myanmar company Japanese company

efficiency boiler in the
[Project participant] [Project participant]

factory

Solar power project to Equipment
Myanmar company . . .
install public facilities in manufacturer
[Project participant]
YCDC [Supplier]
.. . Equipment
Myanmar company Energy efficiency project
. o manufacturer
[Project participant] in YCDC facilities i
[Supplier]

K112 uo3ue) uj sa113UB dleAld

JCM needs identification of ESCO Project,
Renewable energy project, Solid waste,
Transportation infrastructure, Low carbon city
planning/development, Low carbon industrial park
in Myanmar, especially Yangon city

Private entities in Kawasaki city




2. YCDC Low Carbon Action Plan (LCAP)

* YCDC LCAP formulation for:
* Policy, plans, and basic measures

* Roles and responsibility of
departments

e Relationship with revision of urban

development plan (JICA)

e Candidate pilot projects for short term
plan

e Solar PV generation project
e Waste collection system

e Master plan and F/S of Waste-to-
energy plant

e Other possible candidate projects

—> Please see separate papers...

- Input of YCDC’ vision and ideas
for the above

- Approval process from
government

es and plans related to promotion o,

Urban Development Programme in the Greater
Yangon(Under preparation)

Urban  development programme which was between  Urban

prepared in 2012 is now under review and finalized development programme and

Connection

by January in 2017. low carbon action plan

Yangon City 's Low Carbon Action Plan

Low carbon action plan aims to target sustainable
low carbon development in Yangon city in

corporation with Kawasaki city

»,

2. Outline of Yangon City's Basic Plan for Promoting Countermeasures for Low carbon
society

|
|

' Basic Concept |

! m

H X _ Establish a sustainable low-carbon society through

' 8 > i) Harmonization of green environment and economy

| Z.E ii) Creation of their good cycle, so that the good natural

H g - environment can be maintained for the next generation

1 (a) =

| 28 | ®
| 0_3 —_— o
. o= \ Traget year for Low Carbon Action Plan =
i 3 | | | @ o
. s || This Low Carbon Action plan set target year as short, mid, and o 8
| o5 \ L@ Q.
: o g | long term; l| & 2
=g | = %
H 0. ort term Mid term Long term g _O‘

! ‘f' =z t0 2020 4 Up to 2030 Up to 2040 @ @
oo 5 =
i S a -+
V=3 | >
ro<8 _— o
. Qs Implementation body of the plan =

i o S
i gun Implementation body of the Low Carbon Action Plan is

! o0 indicated in the attachment 1.

! o g It is assigned by project base which are listed under Basic

1 o Measures.

. o

' =]

]

i f— —
[ — |

Yy 777777 7 el
Y

2.0 MW PV array in YCDC

water treatment plant DC->AC

Concept of PV System in YCDC Facility

Power conditioners

=

Battery and
power conditioner

YESC
33 kV Grid

L]
OO0 |500

9101
Control panel,
switch, meter, etc.

YCDC pump

Investment cost

electric energy usage in YCDC pumps

e Battery is optional (not included)

* Land leveling and compaction is
necessary by YCDC (not included in
the cost at present)

* Annual maintenance and Power

conditioner replacement after 10yrs
is necessary

YCDC budged (50% of investment)
Solar Irradiation (Average)
Planned capacity (Tentative)

Annual generation energy

Annual saving
CO2 reduction

XX Million US$
XX Million US$
4.69 kWh/m2/d
2,054 kWp

approx. 8% of consumption

XX mil MMK
1,167 ton-CO2




4-2. Pilot Project Site: Nyaung Hnit Poin Water Treatment Plant

Wiah Net
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(Google earth

Pump Layout in Nyaung Hnit Pin

~
* Proposal for draft Yangon City Low Carbon Action Plan for YCDC
e Formulation of pilot projects
J
e Discussion on the draft Low carbon action plan and revision MoU for
YCDC between YCDC and Kawasaki city in Courtesy call to Mayor (26-
28 Dec) )

e Consideration of incorporation between reviewing JICA’s master plan N
and low carbon action plan

e Finalizing low carbon action plan aiming for formulation of the plan
next fiscal year J

2017 e |nvitation to Tokyo JCM seminar by MoEJ on 23-25 Jan :Head of Dept.

e High-level meeting in Yangon for low carbon action plan (Late Feb) N
e Conclusion of revised MoU

e Final report

e Formulation of next JCM city-to-city collaboration in the fiscal year )




5-2. Schedule and each task

2016 2017 Player
Jun | Jul |Aug | Sep| Oct | Nov| Dec | Jan | Feb | Mar | YCDC | KWSK| NK | EEFC

Item

Schedule for City-to-city Collaboration Activity

Schedule for City-to-city Collaboration Activity M XX XX

Working group meeting * * ) * ﬁ N XX X X

Workshop in Japan (invitation) * * L XX XX X

Workshop in Yangon * XX X

Preparation of YCDC low carbon action plan — XX X X

Mol revise | I | # XX XX X

Schedule for Solar PV Pilot Project Planning

Confirmation of candidate PV site with area and %

distribution line layout and site visit X
]

Confirmation of YCDC load to be supplied by PV XX

Determination of candidate site
Design and preparation of equipment specification
Cost estimation of PV system

Study of tariff and financial feasibility

]
]
m——
Coordination with YESC about net-metering * X XX

XX

XX

XX

Implemenation plan X XX
Documentation for budgeting ' | | XX X
- Internal procedure for budget allocation ! ! ] XX
. Approval of budget ¥ XX
Final Report submission to MoEJ X XX
KWSK:Kawasaki, NK: Nippon Koei, FFEC: Fuji-Furukawa E&C xx : Key responsibility, x: support
7

5-3. Way forward and requests to YCDC

Solar PV pilot project plan

e Provision of cost of land leveling and compaction work

e Official procedure for JCM project budgeting of YCDC with Regional
government

e Demarcation and implementation body for budgeting
* Preparation of the proposal for JCM model project 2017

.~ Low Carbon Action Plan

¢ Appointment and attendance of JCM Tokyo Seminar in 23-25 Jan 2017
¢ Coordinating High-level meeting in Yangon in late February 2017

e Official procedure for approval of low carbon action plan in YCDC with
Regional government in FY2017

e Support for proposal for JCM F/S study in FY2017, such as
e |oT waste collection system
e pump replacement to high-efficiency equipment

~ MoU Revise

® Procedure for MoU revise
¢ Arrangement for the Courtesy call to mayor and secretary in late Dec 2017




City to City Collaboration study between Yangon city and Kawasaki city

funded by Ministry of Environment, Japan ( MOEJ)

The study is conducted by collaboration between Yangon city and Kawasaki city aiming for
introduction of low carbon technologies in Yangon city under JCM scheme1)and development
of low carbon action plan from 2015 and now ongoing.

I') Implementation body

: City-to-cit
Yangon‘C|tv (YCDC) collgboratign City of Kawasaki
] POIIUtIO.n control & regarding Economic and Labor Affairs
Cleansing Dept. € —> Bureau
- City Planning & Land the JCM project
administration Dept. formulation

II') Result of the first year’s study from August 2015 to March2016

i. Execution of MOU between Yangon city and Kawasaki city
In March 2016, YCDC and Kawasaki city concluded MOU for
implementation of low carbon society in Yangon city supported
by Kawasaki city.

ii. Adoption of JCM subsidy project
The following two projects were adopted as JCM subsidy project which was studied in the first
year'’s city to city collaboration study and has just initiated the project with subsidy from MOEJ.

1) Introduction of High-efficiency one-through Boiler in Instant Noodle Factory
2) Introduction of Energy Saving Brewing Systems to Beer Factory

I1I') Ongoing activities for the second year’s study from April 2016 to March 2017

i. Preparation of Draft “Low Carbon Action Plan” for Yangon city
Low Carbon Action Plan is a plan which set policy by sectors aiming for implementation of low
carbon society as well as pilot projects which promote implementation of low carbon
technologies in Yangon city.

ii. Preparation of JCM subsidy project
The following project is currently prepared by discussion with YCDC for next year's application
for JCM subsidy.

P1 Introduction of Solar PV system into Nyaung Hnit Pin Water Treatment Plant

Project Summary

srarections <1 Value

meter

R Investment cost 5.5 Million US$S
0.4/656 7 (JCM subsidy at most 50%
2.0 MW PV array in YCDC kv l 33/66kV  yggc of the cost)
water treatment P'a?tw . 6.6/0.4kV 33kvGrid  golar Irradiation 4.69 kWh/m2/d (Ave.)
HI % — : Planned capacity 2,054 kWp
l I 'l_cﬂ"""f ﬁ’ﬁ’ Annual generation 2.96 GWh (approx. 8% of
Power - Control panel, energy consumption)
CD"c"f';tA"c"ers switch, meter, etc. Annual saving 310 mil MMK
YCDC pump Recovery years 10.6 years
Planned Solar PV SyStem CO2 reduction 1,167 ton-CO2

1) JCM scheme: Joint crediting mechanism(JCM) is a GHG(Green house gas) mitigation activity proposed by Japanese government
as a means to facilitate the diffusion of leading low-carbon technologies, systems, and so forth in developing countries. Under JCM scheme, the
subsidy is prepared by MOEJ which subsidy at most 50% of the project cost.
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Schedule on Third Trip (November 2016)
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Date Schedule Note

6 Nov (Sun)
NRT - BKK - RGN

7 Nov (Mon) 9:30 Meeting with JICA advisor -Coordination for heads
11:30 Meeting with CPLA group meeting
14:00 Meeting with MKI

8 Nov (Tue) 13:00 Meeting with PCCD
15:00 Meeting with JFE Yangon Office
17:00 Meeting with MBS

9 Nov (Wed) 10:00 1) Heads Group Meeting with Public Relation dept, | -coordination for MoU and

PCCD, CPLA, WSD
18:00 Meeting with JICA

courtesy call, PV system

generation plan

10 Nov (Thu)

RGN-BKK 9:00-10:00 meeting with MKI
11:00 Meeting with WSD
13:30 Meeting with boiler

supplier

Meeting with ERS 15:30 Mr. Nay Moe

11 Nov (Fri) Meeting with representative | 14:00 Meeting with YESC

company for JCM distribution Dept.

BKK - NRT RGN-BKK
12 Nov (Sat) -NRT -NRT ---




JCM Project Formulation Study through

City-to-City Collaboration of
Yangon City and Kawasaki City

Courtesy Call from Kawasaki City

December 2016
MEL Kawasaki City and Nippon Koei Co., Ltd.
l I I KAWASAKI CITY NIPPON ’(OE’
1. Overview
2. Chronology
3. Low Carbon Action Plan
3. Proposed JCM model project
4. Further Actions
References 1

1. Overview of JCM City-to-city Collaboration Project

Yangon City (YCDC) City-to-city Kawasaki City
Pollution control & collaboration regarding
Cleansing Dept. <€ ] 2| Economic and Labor Affairs
City Planning & Land the JCM prpject Bureau
administration Dept. formulation

j

JCM model project formulation

Solar power project to
install public facilities

Myanmar entity Japanese entity

[Project participant] [Project participant]

in YCDC

Installation of high
efficiency boiler in the
factory

Myanmar entity

[Project participant] [Project participant]

Myanmar entity Japanese entity

project in YCDC
facilities

[Project participant] [Project participant]

1
1
1
L
T
1
1
1
1
1
1
1 Japanese entity
1
1
1
1
1
1
1
1
1
1
1
1

Sa1}13Ud JewueAp

1
1
1
i
: Energy efficiency
1
1
1
1

1'JCM needs identification of ESCO Project, ;
1 Renewable energy project, Solid waste, '
: Transportation infrastructure, Low carbon city |
i planning/development, Low carbon industrial ! ]
| park in Myanmar, especially Yangon city

Japanese Private entities

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
N




2. Chronology of City-to-city Collaboration

Before 2015

FY 2015
FY 2016

Meeting with Kawasaki
chamber of commerce

e Formulation of JICA Master Plan
* JCM project formulation: Waste-to-energy plant by JFE Engineering

Meeting with Kawasaki city Visit to Kawasaki city

e Commencement of JCM city to city collaboration between YCDC and

e 15t Visit to Kawasaki city and Kawasaki chamber of commerce
e 1t Workshop on city-to-city collaboration in Yangon
¢ Feasibility study for JCM model projects

« 2" Vjsit to Kawasaki city and JCM seminar in Kitakyushu, Japan
e Preparation of draft Low carbon action plan
* Feasibility study of Solar power (JCM model) project on YCDC facilities

2. Low Carbon Action Plan (LCAP)

Objective :

Low carbon action plan (LCAP)

for sustainable Yangon city development
with energy-efficient and clean

technology

Discussion points :
* Policy, plans, and basic measures
* Roles and responsibility of departments

* Relationship with revision of urban
development plan (JICA)

Candidate JCM model projects :
* Solar power project
e Water supply with High efficiency pump

project

1. Policies and plans related to promotion of "Low-carbon Action Plan"

Urban Development Programme in the Greater
Yangon(Under preparation)

Urban development programme which was

by January in 2017.

Connection  between

prepared in 2012 is now under review and finalized development programme and

low carbon action plan

<y

Yangon City 's Low Carbon Action Plan

JCM workshop ’

corporation with Kawasaki city

Low carbon action plan aims to target sustainable

low carbon development in Yangon city in

2. Outline of Yangon City's Basic Plan for Promoting Countermeasures for Low carbon
society

Basic Concept |

Establish a sustainable low-carbon society through

i) Harmonization of green environment and economy

ii) Creation of their good cycle, so that the good natural
environment can be maintained for the next generation

—_—
Traget year for Low Carbon Action Plan

A11D uo paseq saoualiadx]
Ao pjeseme) wody andu|

-0}

This Low Carbon Action plan set target year as short, mid, and
long term;

0 Mid term Long term
Up to 2030 Up to 2040

—_——
Implementation body of the plan

pa|mouy s,

Waste collection system

s

pue a

Waste-to-energy project

uoljesoge||0d Ao

Other possible projects

Implementation body of the Low Carbon Action Plan is
indicated in the attachment 1.

It is assigned by project base which are listed under Basic
Measures.

sainsea| diseq
w3} 1oys 104 193f04d 10|1d




3. Proposed JCM Model Project : Solar Power Project (2/2)

Proposed Project Sites

Taik Kyi

La Gun Byin

: (
Nyaung Hnit Pin WTP | =
{ﬁlawga

East Dagon
Twp :
Hfemeg e N\
s Yieat

%04

aopoa 7 Delie ‘2_;]; Ty 2 -~
A e YR it A S Coogle earth
Pump Layout in Nyaung Hnit Pin

4. Further Actions

-

1) Conclusion of MOU |

v The content of MOU is agreed by YCDC and Kawasaki city, and MOU is concluded by
March 2017

[ 2) Low Carbon Action Plan (LCAP)
- ' ~
v’ Coordination with JICA M/P
v Finalization of LCAP
v Participation of Tokyo JCM seminar on 23" of Jan.2017
v’ Coordinating High-level meeting in Yangon in early March 2017
v’ Support for proposal on JCM F/S study in FY2017, such as i) loT waste collection
system, ii) pump replacement to high-efficiency equipment etc.

[ 3) Solar Power Project in YCDC Facility

v’ Estimation of Project cost including land leveling and compaction work

v Official procedure for JCM project budgeting of YCDC with Regional government
v Demarcation and implementation body for project

v’ Preparation of the proposal for JCM model project 2017




Reference : JCM Scheme

Partner country
JCM project

JCM Financial Partner

Support “Contribution” ICM country’s

Scheme Credits share

1
corresponding dividing

Used to achieve . . Credits Credits Utilized in

Japan’s emission to partner partner country
. to Japan .
reduction target ‘ country accordingly

Joint Crediting Mechanism (JCM) is
— Facilitating diffusion of leading low carbon technologies and contributing to
sustainable development of developing countries.
— Appropriately evaluating contributions from Japan to GHG emission reductions
and use them to achieve Japan’s emission reduction target

— Support of initial investment cost up to 50% from Government of Japan
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Schedule on Third Trip (December 2016)

Nippon Koei Co., Ltd.

Date Schedule Note
Mr. Ishikawa Mr. Fukahori Ms. Nakagawa
25 Dec Sun HND-BKK
NRT-RGN NRT-RGN
(26 Dec 0:20) TG661
26 Dec Mon BKK-RGN (8:00-8:45)
Courtesy call to Courtesy call to Mayor
TG303
Mayor Meeting with PCCD,
Meeting with PCCD,
Meeting with PCCD, | WSD, CPLA
WSD, CPLA
WSD, CPLA
Courtesy call to Mayor
27 Dec Tue Courtesy call to secretary,
Site visit of water treatment plant for JCM project
28 Dec Wed Meeting with EOJ, JICA, | Meeting with EOJ, | Meeting with MKI
JFE JICA, JFE Site visit to factory
RGN-BKK, RGN-NRT for Myanmar boiler
BKK-NRT information
(19:50-21:45) TG306 RGN-NRT
(23:55-07:35) TG642
29 Dec Thu Arrive in NRT Arrive in NRT Arrive in NRT

YCDC: Yangon City Development committee, WSD: Water and Sanitary Dept., PCCD: Pollution Control &
Cleansing Dept., YESC: Yangon Electric Service Corporation, CPLAD: City Planning and Land Administration Dept.,
MKI: Myanmar Koei International Ltd. EOJ: Embassy of Japan




Economic and Labor'Affalrs Bureau ¢
Kawasaki-city '

Kawasaki city & Waterfront Area

> Population: APPROX 1.47 million population (2014)
> Area: 144.35 Km2

Tama-Ward .
Takatousnare
Hnyme -Ward hFEE

Asao-Ward

a% Sallrar

Nakahnra Ward

Accumulation of Heavy Industries

IBEIERE .22 km

Kawasaki Waterfront Area

31.46 kn—gL-

+ N\

Highest elevation Lgffest elevation

148.0m (above sea level) .365m (above sea level)

Asao-Ward Kurokawa area awasaki-ward Oshima area
AR ) AL W - L = P

/

Kawasaki city-hall




Location of facilities for the site visit

@uUkishima Recycling Facility ( & Mega-solar Electric Plant )
Recycling of waste paper and plastic generated from household

DYAMANAKA || #sm | )i

Recycling of waste  [3 ‘ y/a

i . P B b = E
automobile ~——/ _,! ijﬁdf = _——

e T e — =
| | e E’ I.."' ,."II. :
= E?I S]] L /{ AT Jl TRED
@TAKEEI — . =T
Recycling of mixed [ : BE — EEE | vz
waste generated : ! K
.. . i} [ B W e B
from demolition site I | ‘ | |—_ PR
'l > ] hicssen
| L BriBsE [5 T
R DR O yecsesy |

Kawasaki Waterfront Area (1950s-60s)




Rapid Economic growth & Industrial Pollution in Kawasaki
(1960-70)

Economic Growth Rate
(Average 9.1% : 1956 — 1973 )

4 4 6
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Factories nearby Residential Area in Kawasaki (1970)
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Air Pollution over Kawasaki Waterfront Area ( 1960 )
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Current Landscape of Tama-River ( 2016 )
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Current Landscape over Kawasaki Waterfront Area

Py
R L

ot s = Kawasakl Waterfront

Citizen
¢ Civil action against pollution
e Public awareness for environment

Local Business
e Investment for pollution control

e Development of pollution control
technologies

Kawasa ki-city

e Pollution control agreement with
local industries

Regulation for pollution control
Pollution monitoring system

“Sharing of Roles” & “Cooperative Action” |

{ I

Improvement of Environmental Problems




Kawasaki Eco-town Project

Creation of Advanced Environmentally Harmonized Town [Zero emissions Plan |
@Promotion of environmental industries on locally accumulated technologies

@Formation of resources rcycling economy and society through reducing waste
generation and promoting waste recycling on site

METI MOE
|
Approvement
Sugbsides tor Eco-town plan made by local governments Subsides for survey,
equigpments and planning etc.
2GS - L.G.: subsidize L.G.:implement business ¢

~ 2004)-

W < Hardsector > < Soft sector >

-Install advanced recycling facilities - Dissemination, supply information etc
- Establish R/D facilities

Implement business, invest Participate.i siness

- -

Resource Recycling Facilities in Kawasaki Eco-town

SHOWA DENKO K.K. .
Material production for DCCO.LTD. AEE IR ey
ammonia from waste plastics

: - Reusing material for blast furnace from
Recyclingecment prociuction waste plastics/Concrete setting frame
production from waste plastics/Used
i = | electric appliances recycling

o b i o s o ; :x Lo
i O] o g "\T:" -rt:?k‘
. Y, — f ﬁ" = P;'__
) / ol o “'5;”‘-3 g - g -
ECOR =il =
s 1 Kawasaki Zefo Emissions Industrial Park
PET REFINE TECHNOLOGY CO_LTD i
Material production for new PET bottles CORELEX SAN-EI CO.,LTD.
(PETto PET) 0. o -
' Toilet and tissue paper production
from mix paper in used papers
i i i Y a . ‘ 3’ = ’:_"_ ¥ L. e .
" 2.1 - - l._ '8 =
C— YTy L ' oK« b
= - Jae— bag




Non ferrous scrap

Non ferrous metal

production furnace V ﬂ

JFE group

<=
Ferrous metal

rame material

: Used electric appliances
Used electric recycling equipments
Appliances
Waste plastics
Used PET
bottles
construction
sludge
PET REFINE TECHNOLOGY

CO..LTD ﬁ
Sewage > DC CO.,LTD. H —
sludge 'i' Cfment
Sewage treatment center l F§5Q
| | SANEIREGULATOR |_' Q"
S\
Used paper H Toilet paper

CO.,LTD.
Treated sewage water ‘

)

Material production
for blast furnace

IConstruction board

production SHOWA DENKO K K.

Material for
ammonia production

PET bottle

Summary of Kawasaki Eco-town

€ Many different types of industries have been accumulated into
Kawasaki Waterfront area, and then

Recycle facilities in Eco-town functioning to

process industrial wastes as a raw materials
for other industries.

€ Among approved 26 Eco-towns in Japan, Kawasaki Eco-town
promotes recycles at a high standard;

Showcase of Resource recycling business
and technologies

18




Visit to Kawasaki city mayor




Eco-town related facilities tour @

YAMANAKA: Industrial waste management company of waste automobile 19

Eco-town related facilities tour @

TAKEEI : Industrial waste management company of Mixed waste from demolition site




|'..w' :

Eco-town related facilities tour @

21
Ukishima Resource Recycling facility: Separation of plastics and paper waste from household

Large-scale Solar power generation plant in Kawasaki @




Large-scale Solar power generation plant in Kawasaki @
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2. Low Caron Action Plan
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3. Seminar and workshop in Japan

3-1 Works)hop Presentation material (YCDC JICA study
group






JCM Project Formulation Study through City-to-City Collaboration in Yangon
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1. Overview of JCM Formulation through City-to-city
collaboration project between YCDC and Kawasaki city

2. Introduction of JCM scheme

3. JCM project formulation in Yangon: Solar PV
Generation Pilot Project Plan

4. Example of Nagasawa Water Treatment Plant in
Kawasaki




1. Overview of JCM City-to-city collaboration project

[Objectives])

To contribute to sustainable development and realize low carbon society in Yangon, the study aims to formulate

prospective JCM projects collaborate with Kawasaki city and Japanese private entities, which have high-efficiency and

low carbon technologies.

Yangon city [€

Current situation of potential sectors

[Power
Unstable power supply, stand-by(back-up) power system in industrial park/
commercial facilities etc.

[Transportation]
Heav?' traffic jam, demand of mass rapid transit (MRT) system, insufficient parking
lots, lack of consolidated logistics system etc.

[Water supply & sewerage]
Decrepit water supply/sewerage facilities, expansion of the facilities in the suburb
etc.

Kawasaki city

Support on environmental
technology and industrial
development collaborate with
member of Kawasaki green
innovation cluster etc.

Low CO2 Kawasaki
brand entity certified

Target sector Technologies to be introduced

a) High efficiency air conditioning facilities,
energy saving fluorescent light, etc.

1) Low carbon industrial park

2) Low carbon building
management system

b) High efficiency air conditioning facilities,
energy saving fluorescent light, etc.

c) High efficiency pumping system, low
carbon technologies in water sector etc.

d) Solar power, biogas, biomass, mini
hydropower etc.

3) Low carbon water
supply/sewerage facilities

4) Project identification of
Renewable energy/New energy

Low CO2 Kawasaki
brand entity certified

Japanese private
company

Japanese private
company

Nippon Koei

Study/support of JCM
project formulation
between Japanese and
Myanmar companies

1. Overview of JCM City-to-city collaboration project

Yangon City (YCDC) City-to-city collaboration
Pollution control & regarding
Cleansing Dept.

the JCM project

City Planning & Land X
formulation

administration Dept.

City of Kawasaki

Economic and Labor Affairs

Bureau

j

Installation of high

Myanmar company

JCM project formulation with regional government’ support

Japanese company

efficiency boiler in the
[Project participant]

factory

Solar power project to
Myanmar company

[Project participant]

Equipment

install public facilities in  [€=

[Project participant]
YCDC

Myanmar company Energy efficiency project

[Project participant] in YCDC facilities

JCM needs identification of ESCO Project,
Renewable energy project, Solid waste,
Transportation infrastructure, Low carbon city
planning/development, Low carbon industrial park
in Myanmar, especially Yangon city

K112 uo3ue) uj sa113UB dleAld

manufacturer
[Supplier]

Equipment
manufacturer
[Supplier]

i city

Private entities in Kawasak




2. Introduction of JCM scheme

The budget for projects 2Includes collaboration with
starting from FY 2016 is projects supported by JICA
6.7 billion JPY (approx. USD Government of and other governmental-

67 million) in total by FY2018 Japan affiliated financial institute.

Finance part of an
investment cost
(less than half)

Conduct MRV and expected
to deliver at least half of JCM
credits issued

1

International consortiums
(which include Japanese entities)

~ Scope of the financing: facilities, equipment, vehicles, etc. which reduce CO2 from
fossil fuel combustion as well as construction cost for installing those facilities, etc.

» Eligible Projects : starting installation after the adoption of the financing and
finishing installation within three years.

2. Introduction of JCM scheme

» Japan has held consultations for the JCM with develaping countries since 2011 and has
established the JCM with Mongolia, Bangladesh, Ethiopia, Kenya, Maldives, Viet Nam, Lao PDR,
Indonesia, Costa Rica, Palau, Cambaodia, Mexico, Saudi Arabia, Chile, Myanmar and Thailand.

Mongolia ; Bangladesh thiogia Kenya
Jan. 8, 2013 Mar. 19, 2013 May 27, 2013 Jun. 12,2013 Jun. 29, 2013 Jul. 2,2013
(Ulaanbaatar) (Dhaka) (Addis Ababa) {Nairobi) (Okinawa) (Hanoi)

Lao PDR Indonesia Costa Rica Palau Cambodia Mexico
Aug. 7, 2013 Aug. 26, 2013 Dec. 9, 2013 Jan. 13, 2014 Apr. 11, 2014 Jul. 25, 2014
(Vientiane) (Jakarta) (Tokyo) (Ngerulmud) (Phnom Penh) (Mexico City)

» In addition, the Philippines
and Japan signed an aide

g’ - I ! memoire with intent to

Saudi Arabia Chile Mvaﬁmar Thailand establish the JCM.

May 13, 2015 May 26, 2015 Sep. 16, 2015 Nov. 19, 2015

(Santiago) (Nay Pyi Taw) (Tokyo)




3.JCM project formulation in Yangon: Solar PV Generation Pilot Project

Plan
Concept of PV System in YCDC Facility

=

Béttery and YESC
power conditioner 33 kV Grid

Y 7 11
“ EIE i

Control panel,

Power conditioners

2.0 MW PV array in YCDC switch, meter, etc.

water treatment plant DC->AC YCDC pump
S ke | vawe |
e Solar PV generation system ]
reduces electric energy usage in Average tariff 105 MMK/kWh
YCDC pump station PV system efficiency 77%
* Solar power for internal supply Solar Irradiation (Average) 4.69 kWh/m2/d

only (no feed to grid) Planned capacity (Tentative) 2,000 kWp

e Battery is necessary to absorb

fluctuation of PV output Annual generation energy 2.85 GWh

(8-10 % of consumption)

Annual saving 299 mil MMK

3.JCM project formulation in Yangon: Solar PV Generation Pilot Project

Plan: Option

Option:

-Solar PV energy sent to YESC grid

- YCDC purchase electricity from YESC grid

- Net metering : Tariff payment = Energy used — PV generated

70
\\VD

(e Y e
77777777 g o — = ——
V7777777 l BRI

Y /77777 1}

V/
2.0 MW PV array in YCDC
water treatment plant

Power conditioners  Control panel,
DC -> AC switch, meter, etc.

YCDC pump




3. Pilot Project Site

Electric room (PV —
related equipment
can be stored) in
Nyaung Hnit Pin

Taik Kyi
o

Prucyl La Gun Byin
. Nyaung °/ ]
HnitPin Pump room in
> Nyaung Hnit Pin
\’ HIaw. ” |

Candidate PV module
areain in
Nyaung Hnit Pin

Karsurgts V7 DaisGo /g|e Thallly\.n
L Ll . 5 o 0OYC

3. Selection of Solar PV Generation Pilot Project of YCDC Facility

e Selection of pilot project site:
— Interview survey —> Site survey

e Criteria for selection: needs, demand, location

: Nyaung -Peak 7MW, off-peak 440 kW (LV) 1%t priority: PV possible to supply LV
Hnit Pin 6.8 Nw, 24 hr operation 3 2MW+3.4  side. (110 kW x 4 unit of lift-up pump) 5

-1t phase 2014, 27 MW (HV) For HV side, further study necessary.
: N TV T RO VT P
Hlawga - 24hr, fixed demand 2 MW 2"d priority: Under partial update
- IMW x 2nos, 6.6 kV (new electric board has mismatch of
- Pump installation in interface). =1t will take time until PV
2008 connection study becomes possible.
La Gun 132kWx6+25 kWx6 + 450 kW Too small, remote
Byin 30 kWx4, 400V
Peak 450 kW, off-peak
350 kW

* Nyaung Hnit Pin is tentatively selected.




3. Schedule and Way Forward for PV Pilot Project Plan

—L Sep-Oct 2016

® Preparation of system component and specification
¢ Cost estimation
e Economic and financial evaluation

e Challenges: low tariff late, necessity of battery cost

—[ Nov2016 ‘\

e Submission of financial proposal for budgeting
* Monitoring plan, CO2 reduction assessment
¢ Implementation plan and schedule for JCM

Dec 2016-Jan 2017

e Official procedure for JCM project budgeting of YCDC with Regional
government

ﬁ Mar-Apr 2017

® Preparation of the proposal for JCM model project

4. Example of Nagasawa Water Treatment Plant in Kawasaki

Overall View of Nagasawa PV modules installed above reservoir PCS and battery

T

Total solar PV capacity 1157 kW (266 kW on filtration pond + 612 kW on distributing
reservoir, and 279 kW on regulation pond)

Total solar PV area 9,400 m2
Battery capacity 242 kWh x 2 = 484 kWh (Li-ion Battery)
Main objective -To support minimum power at the time of digester

- To enable interconnection with independent gas turbine
and independent generation

Annual generation energy 1.13 GWh/year (20% of total electric energy in Nagasawa)
Annual saving 0.28 mil USD/yr (100 JPY/USD, 25 JPY/kWh)
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Solar panel  *Maximum output: 1,155 kW

*The solar panel provide 20% of
electricity the facility needed
Initial cost: 800 million Yen
(8 million US dollar)







3. Seminar and workshop in Japan

3-2  Kitakyusyu JCM seminar
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AWASAKI CITY

JCM Project Formulation Study through

City-to-City Collaboration

between YCDC and Kawasaki city

-To contribute to sustainable development and realize low carbon
society in Yangon

-To formulate prospective JCM projects collaborate with Kawasaki
city and Japanese private entities, which have high-efficiency and low
carbon technologies.

-To implement Clean Development Mechanism (CDM) including
clean air, clean land and clean water.

- To cooperate and obtain carbon credit project with Kawasaki City

according to JCM Scheme.




Leading low carbon
technology

Kawasaki City

The Project is
managed by Joint | WIE
Committee consists
of representative
from both sides

Used to achieve GHG
Japan’s emission Credits emission

reduction Target Reduction

%measurement, reporting, verification

FY2013 FY2016 Action Plan Y2017

JICA Programme

JICA Master YCDC Information Collection and

Plan, in 2013 Verification Survey, supported by JICA
L

JICA technical assistance

Incorporate low carbon development
action plan of MOE)J Prj

JICA grassroots prj.

MOEJ Programme Collaboration

Low Carbon Action Plan under JCM city-to-city
collaboration, supported by Kawasaki city

1) Preparation of low carbon action plan
* See Kawasaki’s plan as reference

2) JCM project formulation
- Installation of high efficiency boiler in factory
- Solar Power Project in YCDC

Feasibility Study on JCM solar power project in YCDC'’s facility, such as water
treatment plant, ex-dumping site etc.
[item to be checked in FS] : Availability, applicable load, generation and energy

supply plan, grid connection, ownership, tariff, cost benefit, budgeting by YCDC etc,

I
I
I
I
I
I
I
I
I
I
I
I
» JCM subsidy prij. |
I
I
I
I
I
I
I
I
I
I




Menu of City-to-City Collaboration from Kawasaki City

Low carbon Eco town planning and sharing experience
society Introduction of energy saving products/ technologies from Japanese private
entities

Support on Private Sector Collaboration, such as chamber of commerce etc.
Support on capacity development through JICA scheme etc.

Water supply/ = Sharing of management knowledge on water supply/ sewerage system
Sewerage = Sharing of water tariff collecting/ water quality management knowledge

Monitoring = Support on system development on car exhaust /air /pollution/ water quality/
soil condition, including analysis know -how

Solid waste = Planning/ Implementation of solid waste collection system
= Planning/ Implementation of garbage separation program
= Planning/ Implementation of compost promotion program
= Knowledge sharing of industrial waste management

Establishment of solid waste database etc.

Education Planning/ Implementation of environmental education programs

Miscellaneous = Implementation of site tour on Kawasaki eco town etc.
= Establishment of Environmental Impact Assessment (EIA) system

YCDC would like to implement High-voltage Solar PV site in Nyaung Hnit Pin

Reservoir.
> Three major items for the 2" Year project
1) Preparation for low carbon action plan supported by Kawasaki city
- Introduction of Kawasaki city’s low carbon plan
2) JCM project formulation for PV generation project in YCDC
- Introduction of Solar project in Kawasaki city

3) JCM project formulation for High-efficiency Drum-less Boiler in Factories




Selection of Solar PV Generation Pilot Project of YCDC Facility

» Selection of pilot project site:
— Interview survey -> Site survey - Document review
e Criteria for selection: needs, demand, location

: Nyaung -Peak 7MW, off-peak 6.8 440 kW (LV) 1%t priority: PV possible to supply LV

: Hnit Pin NVY 24 hr Opefatlogl 3.2MW+3.4  side. (110 kW x 4 unit of lift-up pump)
' 2%: 12“""59 2014, 2" phase My (HV) For HV side, further study necessary.
Hlawga - 24hr, fixed demand 2 MW 2" priority: Under partial update (new
- LMW x 2nos, 6.6 KV electric board has mismatch of interface).
-zgggp it | 106 1t will take time until PV connection

study becomes possible.

La Gun 132kWx6+25 kWx6 + 30 450 KW Too small, remote
Peak 450 kW, off-peak
350 kW

Options of Photo Voltaic (PV) System Concept

Option-1 Option-2: with battery for independent

-Solar PV for Yangon Electricity Supply supply during power cut

Corporation (YESC) internal supply only

-Solar PV reduces grid electricity consumption ' _’ﬁ
Battery and YESC
power conditioner 33 kV Grid

i 3|50
/ U bl

L Control panel,
2.0 MW PV array in YCDC Power conditioners switch, meter, etc.
water treatment plant DC->AC

YCDC pump

Option-3
-Solar PV energy sent to YESC grid

- YCDC purchase electricity from YESC grid ), >

-Net metering : Tariff payment = Energy used — PV

generated YESC

- 33 kV Grid
Wﬂ_ﬁlll |
URER[  inlon
2.0 MW PV array in YCDC Power conditioners ~ Control panel,
) DC->AC switch, meter, etc.

water treatment plant
P YCDC pump 8




Nyaung Hnit Pin Pilot Project Site

Electric room (PV —related
equipment can be stored)
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s To promote city-to-city collaboration between YCDC and
Kawasaki city and have to share future vision of low carbon

development of YCDC

¢ To support and promote JCM project by selecting pilot project in

the Low Carbon Action Plan

¢+ To promote sustainable development of YCDC in collaboration of

Kawasaki city

% YCDC wants to get technology transfer from JCM scheme.

Thank you for your attention




Economic and Labor Affairs Bureau

1) i
KAWASAKI CITY

General information about Kawasaki-city: Location

1000km

2000km
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City profile

» Population: APPROX 1.47 million population (2014)
> Area: 144.35 Km2

> City budget: APPROX 10 billion US$ (2015)

> 7 wards: Kawasaki, Saiwai, Nakahara, Takatsu,

Miyamae, Tama, Asao

s "y

SEE
Tama-Ward
=
Asno-Ward Takatsu-Ward
Miyamae-Ward AKX iG] .22k

Nakahara-Ward

EX
%53_ ;ahvSainai Ward JIEE

Kawasaki-Hard

31.46kn | .

Highest elevation Lowest elevation

148.0m (above sea level) -0.365m (above sea level)

Asao-Ward Kurokawa area Kawasaki-ward Oshima area
V=L AwI) Vs AamY JE3)

Experience of industrial pollution ( 1960-70 )




Tama-river (1970)
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Kawasaki Waterfront Area (1970 )
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Kawasaki Waterfront Area ( 2010 )




JCM City-to-city collaboration project ( 2016 )

[Objectives])

To contribute to sustainable development and realize low carbon society in Yangon, the study aims to formulate
prospective JCM projects collaborate with Kawasaki city and Japanese private entities, which have high-efficiency and

low carbon technologies.

Yangon city [€

Current situation of potential sectors

[Power

commercial facilities etc.
[Transportation]

lots, lack of consolidated logistics system etc.
[Water supply & sewerage]

etc.

Unstable power supply, stand-by(back-up) power system in industrial park/
Heav?( traffic jam, demand of mass rapid transit (MRT) system, insufficient parking
a

Decrepit water supply/sewerage facilities, expansion of the facilities in the suburb

Kawasaki city

Support on environmental
technology and industrial
development collaborate with
member of Kawasaki green
innovation cluster etc.

Low CO2 Kawasaki
brand entity certified

Low CO2 Kawasaki

Target sector

1) Low carbon industrial park

2) Low carbon building
management system

3) Low carbon water
supply/sewerage facilities

4) Project identification of
Renewable energy/New energy

Technologies to be introduced
a) High efficiency air conditioning facilities,
energy saving fluorescent light, etc.

b) High efficiency air conditioning facilities,
energy saving fluorescent light, etc.

c) High efficiency pumping system, low
carbon technologies in water sector etc.

d) Solar power, biogas, biomass, mini
hydropower etc.

brand entity certified

Japanese private
company

Japanese private
company

Nippon Koei

Study/support of JCM
project formulation
between Japanese and
Myanmar