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Introductory Seminar
Grid-Interconnected Photovoltaic Power Systems in Maldives
Japan International Cooperation Agency (JICA)

Common Interests for Maldives and Japan:

Both countries are island countries with no viable fossil fuel resources, and committed the protection of
Global Environment.

Japanese Past Experience of Energy Crises and Technical Development:

During 1960s and 1970s, Japanese economy developed rapidly, which was phrased as “Japanese Economic
Miracle” after the devastation of World War II. However, Japanese economy was vulnerable to the QOil
Crises, because Japanese economy was heavily dependent on imported oil.  The impact of Oil Crises was
immense. Japanese private industries together with Japanese Government started technical development
for energy conservation and further utilization of domestic energy resources, new and renewable energy.
One of the important domestic energy resources is photovoltaic. Japanese Government has exerted strong
efforts to assist private companies for developing PV technologies as well as the popular usage of PV
systems. As a consequence, interconnected PV systems are installed in many places throughout Japan.

Efforts by Maldives Government:

Maldives Government has started its efforts to utilize PV energy for power supply and requested Japanese

Government to extend the technical cooperation. However, the experience of interconnected PV systems

is minimal in Maldives. Because the issues of introducing interconnected PV systems are not related not

only technical aspects, but also policy and institutional aspects, it is important for Maldives Government to
understand the features of interconnected PV systems in various aspects.

The purpose of Introductory Seminar:

The purpose of the seminar is to inform the key government officers of the technical, and policy and
institutional features of PV systems based on the past Japanese experience, so that this coming JICA
technical cooperation in this field would be carried out effectively and efficiently.

Presentations in the Seminar:

(a) Technical Features of PV Systems and Potential Usage in Maldives

By Mr. Masahiro Kaimoto, JICA consultant, Senior Consultant, ICONS INTERNATIONAL
COOPERATION Inc.

(b) Policy and Institutional Features of PV Systems and Possibility of CDM (Clean Development
Mechanism)

By Noboru Yumoto, JICA consultant, Executive Director, Energy & Environment Institute, Inc.
* Ninety minutes for the presentation, and questions and answers for each session.

Expected Participants:

Senior government officers and other officers in charge of energy related policy and projects, such as
Ministry of Environment, Energy and Water (MEEW), Ministry of Construction and Public
Infrastructure(MCPI), Ministry of Tourism and Civil Aviation, Male’ Municipality, STELCO.

Senior officers and other officers in charge of energy related business and city planning, such as HDC, STO,
Maldives Gas.



AGENDA
Introductory Seminar
Grid-Connected Photovoltaic Power Systems in Maldives

28™ August 2008, From 9:00 to 12:30
STELCO 5" Floor Training Room
1. Welcome remarks by Ministry of Environment, Energy and Water
2. Introduction by JICA Preparatory Study Mission Leader
3. Presentation 1
Photovoltaic Power Generation Technology
by Mr. Masahiro Kaimoto, JICA consultant (Senior Consultant, ICONS International Cooperation Inc.)
Presentation for 45 minutes. Q & A for 45 minutes.
Tea Break (20 minutes)
4. Presentation 2
Japanese Experience on PV Development and Dissemination

By Noboru Yumoto, JICA consultant (Executive Director, Energy & Environment Institute Inc.)
Presentation for 45 minutes. Q & A for 45 minutes.



Feasibility Study for
Application of Photovoltaics Power
In Male’ and Hulhumale’ Island
In

Maldives

Photovoltaic
Power Generation Technology

Masahiro Kaimoto
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1. Basic Knowledge of

Photovoltaic Power Generation

Solar Radiation
Photovoltaic Cell (PV Cell)
Type of PV System
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Solar Radiation

Energy Source of PV System

Global Irradiance (Ground surface) :
approx. 1.0 kW/m?

Solar Constant (Outside of the atmosphere) :
1.38 kW/m?
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On the Ground PV Array
10 KWim2
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Typical Irradiance Model

/_ Irradiance

R(t) = Rp*sin{ n /T*(t-12) + 7 /2}
Q= [ R(t) dt

<Calculation model=

Irradiation

LAtk Wy

=T'ypical condition>
T=12, (T1=6:00, T2 = 18:00)
Rp LOKW/m?

Q = 7.64 kWh/(m?**day)

A Actual irradiation on the ground is less than 7.64 KW o !
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<Peak sun hours >
L0
Orriginal solar radiation for a day : Q1
O1=1)2= 1.0 (kW/m2) * tq (hours)
Peak sun hours ( tq)=| Q1 | at 1 kW/m?
T, — * Peak sun howrs is snme value as irrndintion Ha,
a Ex) Average irradiation in Male’
| =] \ Irradiation Q1 = 5.85 kWh/(m?*day)
Q2> 5 rr:um 2 Irradiation Q2= 1.0 kW/m2 * 585 h
iy i o "“T"" Peak sun hourstq=5.85h
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Photovoltaic Cell

Type of PV Cell

Amorphous silicon PV cell 17 cen (Low)
Single-crystal silicon PV cell 7 cen (High)
Poly-crystal silicon PV cell 1 cen (High)

Characteristics of PV Cell (PV module)

Characteristics of a PV module is defined in the standard test condition.

Standard test condition:
Cell temperature = 25 °C, Spectrum = solar spectrum,
Irradiance = 1.0 kW/m?

IV Curve : Shows the characteristics of the module.

Output Power of PV Cell: Depend on the cell temperature and irradiance
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Performance of PV module

(?5):3 e o ——
Is¢ 7 XN\
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2. N \ \ime
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Rated capacity of PV module : ; 1 A%
R 0 5 10 15 20 25
Output power (W) when irradiance on Voltage (V) :';C;; Voc
the module surface is I k1H7m? and the
cell temperature is 25 €. 8
1.0 KW / e
<Standard Test Condition> 7 _""\
o ° \
PV output power depend on the 35 0.5 KW 1@ \
irradiance and the cell temperature. % 4 *
2 . i
Ex) 125W module generates 1250 dc 2 2w\
e S 1
power when irradiance on it is 1kW7/m? i | )\
and it’s temperature is 25 C. d : m\;dtagg (1\;5; 0 :5
L 1N
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Power Masinum Contral: (Grid Connected PV System) PV T

Power Conditioner alwnys trocks the peak point of PV Power
< Iradiance: 1.0 K\im? =

Output Power of PV Module . I
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Reliability test and Certification A o=
8 — B

B ety et M

Far reliabde PV system, wse certified PV module!

~aN
No ltem N Item -

Vot
1 | Thermal cyele test 7 | Hail impact test e
2 | Humidity frecee test 8 | Twist test ==
& | Damp heat test 9 | Mechanical load test
4 | Heat test 10 | Static load test
5 | Light exposure fest T Robustness of terminations

hest

6 | Salt spray test 12 | Impulse voltage test
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Type of PV System

Stand alone PV System  (Storage Battery)
Charge control: (Array partially off when the battery is full)

- Solar Home System (SHS) —DC output Rural Electrification

- Centralized PV System —--—-AC Output Village, Resort Isl.
Normal Type: PV
Hybrid Type: PV-DG, PV-MH, PV-WTG etc,

Grid connected PV System (Existing Electric Power Grid)
Power maximum control:  (All Array always on)

Protection for Interlink: Low voltage, Over voltage, Low frequency,
Over frequency, Islanding detection
jiea

SHS (Solar Home System)

7B NN

Fluorescent light
(12 DC20W & 11W)
a Switch

(]

Main Components: Ballery BAWTY  RadioiCassatte player
{ 100RkR) 12V DC 15 12V DC 5W
PV Module ! S, :

Charge Controller
Storage Battery < 100 ~ 120 Whiday >

DC Load ji'u




PV Panel

—

_ | Charge
| Controller

Storage Battery

Fluorescent Lamp

SHS for Rural Electrification

r a
DC Load

Television

P 7/ / /
7 / 7 /S PVAmay

Junction Box ¢ EHI_)‘
! 1

1 N
v
oo aog
o1l |88
Charge Storage Inverter Distribution
control Panel  Battery Panel

Mini Grid

Village

Centralized PV System

(Normal Type & Hybrid Type)

DG
for

Hybrid Main Components:

PV Array
Storage Battery
Generator (for Hybrid)
Charge Controller
Inverter
Data Acquisition System
Distribution Panel
Mini Grid

Capacity : PV >> Inverter
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Centralized PV System

Pangan an Island (Philippines) , 45kW Solar Power Plant (Normal Type)

< Power house =

. ,.a'% .-\I'i'.'li\' yird > .r!_‘.;'
/ - [ |

i

l

i ; f
F
. =9

Battery: 600 kWh Inverter: 37.5 kVA jfu

DG: 12.5 kVA




Centralized PV System

Pleiku Vietnam, 100kW PV & 25kW MH Hybrid System

<PV-MH >

PV array yard

<Marshall Tslands=

PV System for Freezer
PV array: 2.7kW * 2
Inverter: 3KVA =2,
Battery: 38.4kWh * 2
(DEV/400ARL * 2}

Chest Freezer: 3

Usage:
Power supply for Fish Base

Inverier =

Introduetion of PY system

Chest freezer
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Grid-connected PV System ,s/ ,s/ ,r/ 4

Junction Box

Tranemission line
(Grid) s

Pmri;nrdlﬁm
Main Components:
PV Array

Power Conditioner

{DC/DC Converter,
Inverter (Pmax control),
Interface, Protection  ete.)

Data Acquisition System

Power Grid
Capacity : PV = Inverter ,'f
CA
Power Flow of Grid-connected PV System

In case of
P> Ppy

In case of
P <Ppv
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Grid connected PV system

Cagayan de Oro 1MW Solor Power Plant (Philippines)
LUBZ KW (120 KW =9) PV array, Array tilt angle : 10°

2. Estimation of Available Power

a Solar radiation

b. How to estimate output power of grid connected PV system

¢. How to estimate output power of centralized PV system

i. Power estimation of 1 MW system in Male’

¢. Power generation of grid-connected and centralized PV system

. Monitoring

Jiea




Solar Radiation in Male’ and in Tokyo

Male® Maldives Tokyo Japan
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Grid Connected PV System
Pyrancmaster
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Power Generation of Grid Connected PV System

System Efficincy 1. = B % K

Solar Energy
- —
Pefformance rato K= X n,
o = 2 REERE M
[ Average . --lm\r Area Comersion . Circuit Inverter "G;m-m'-'mmv-
bradistion {m2) Efficiency Loss Efficiency per Dy
m day af PV g Fador K, 1
i 1% % P Kos | 2 - u:m_‘lun}
ITU’ . EJ:) '—@/_ ':13 AC Out
* Rellection = Convarson ihﬂn‘:" " DE crciad loss * Irvveiler loss
= Auray till angle * Moduba temperalune
= Azenulh " OC vollage misemalch
= Dint of module
< Power Estimation =
K Performancs ratio (0 7 - 0.8)
Ep: Generated AC power a day (kKvvhidey)
HA P Raterd outparl power of P anmy (kW)
Ep = Ps+ ‘K H,: Irediation on the amay surface (kWh/dey)
L G5 Irradiance at standand condition 1 (KWVMm2)
€11

Esd omizon of vninlsde ponor

Centralized PV System

Pyranameler

= Bolar Enml_“r -
1 ]

-F

« O Power » ‘

. i - .

<P ARRAY>
Rated output: Ps } :I' cB H‘

L Ep = Ps* *Ka
ol [ Tl Gs
iy Gs = 1 kW/m?
Kg =045 ~ 0.55
Estimatson of availalde power
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Power Generation of Centralized PV System

System EMclency m..= N ¥ K,

Solar Energy == —
Presformanes ratio Ky = K % o m K, % 0,
Avarage Auray Camarsion Baitery " Cireull . Irnvedter Ge;-u'dlm
Irmdiaticn & Araa Efficdaney of Effiziancy Loss Efficianay Peawer
day (m2) PY 5, 7 pl) Factor n par Day
(mimzy | % ®| ] R R S (kwhiday)

Y= 3

* Refleciion

* Curversion effciency

“ATAYURANQIE = ppogule lemperature

= Azmuth

* DT wvoltage mismalsch
= Corl o enosdule

= Power Estimation =

HA,
Ep= Pg-
Ge

Esd iz o ivsninlsde ponsor

T ™ T eom

* Chaiging less ¥ B plroult lsas ® inverer loss
* Charge conlrol loss

K, Performance ratio (for PV system with battery )
10.45 - 0.55)

Ep: Generated AC power a day (KWhiday)

Fr Raled oulpul power of PV amay (KW)

H,: Iradiation on the amey suface (kvwhiday)

Gs° Iradiance al standard condiian 1 {KAhm2)
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Estimated Power Generation a day in Male’

PV System: 1,000 kW
< (irid connected system >

Month

Jan
Feb
Mar
Mg
May
Jun
Jul
Aug
Sep
Chel
Mowv
Dec
Average

Max
Min

Ep Ha K

4.01 573 070
456 652 070
480 68 070
4.45 6,36 070
387 553 070
360 314 070
3806 352 07
kB - - % | 0. 70
417 396 070
435 0,22 0.70
394 563 070
378 54 070

409 585
4.80 0.80
J.60 4

* Irudiation datn: Mule

Available power can calenlate with
following equation

Ep=Ps*Hi/Gs " K

Gs=1, K=0.7 (L7~ 0.8)
Ha : irradiation on the array surlace

Eplyear) = 149 GWh

P ke M

i
}

i i i k i i L i

odan Fab Mar Apr May Jun Jul Aug Sep Dei Rew Des

* Power generation changes seasonally !
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ol | Fadiat-sa (aWhe mis day )

Grid Connected System & Centralized System

Available Power of

1) System capacity: 100 kKW Month
2y Ieradiation:  Data in Male® fan
3} Performance ratio: Feb
K=070 (grid-connected PV system ) Mg
K= 047 (centralized PV system) Apr
May
o Jun
i Tul
] Aug
14 i Sep
i g Oct
i Mo

a il
A e
4 100 Average

M N B BN FN BN BN N B B A . § Mo
o .. . B B B B BB N 3 Min

Jan Fak Mar Apr May Jun Jul Aug Bep Oct NHev Dac

Ep
Grid
401
456
480
445
387
360
386
3an
417
435
394
i

409
480
ot

Ep
Cent.
269
3ty
a2
200
200
242
259
250
280
292

2065

Data Sample of Grid Connected PV System in Cagayvan de Oro

Performance of Grid Connected PY Sysiem

<G 1> hiwdaie, IO Wollags aind DC Cuird

[T

i g, il

Ha

5.73
6.52
3,50
.30
553
514
552
531
596
6.22
563

54

585
.86
sl
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Date K P i, Ep
2004002 | 075 1,082 3.8 a7
awnen | e L2 3 3au7
2onod | 0w 1082 3,60 3,029
ZO04/ 1013 077 Lz H33 1,76
200471056 L7 1,082 Al A ELE
w0a07 | o 1,082 816 4303
Avernge | 0774 1,082 4,06 3,393
= Cirop 1.+ Irmdiance and AC Cuipul P

" i

K

.

27

e 7 et

T O T
(=

U

#* Actual operation data collected with data logger at Cagayan de Oro PV Site in Philippines




Operation Data in Pangan an Solar Power Plant

Feb 22 - Feb 23 2005
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3. Installation of PV System

Condition of Installation Site

Place where gets a lot of sunshine through a year (Less shadow)
Place which has enough strength against a mass of PV array.
Existing power grid interlinked with PV system.

Area & Mass of PV Array

PV Module Size & Mass (200W module): 1.5mX1m, 18.5kg
PV Array Size & Mass per 10kW: 75 m?, 925 kg + Array Support

= Mainienance space is required

Components
PY Modules, Array Support, Junction Box
Power Conditioner
Interface & Protection Devices
Data Acquisition System
Transformer for Interlink
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Installation of Grid Connected PV System

Amor |'|hrr|l~. PV

PY Array

Power Conditioner
10kW

For Large Syulem

Ponwer Condibaner

KW
For Individial Houschold qu

Various Types of PV Installation

] - T
| RS-

Roof of Carport uble Roof

Corrugated Metal Roof —
i Flat Roof jru




Canopy of Gas-station Roaf-top of a School iCA

Little Space for PV Installation in Male’ Island




Potential Site for Grid-connected PV Systems in Male’

.i‘r e f " "-—‘. . : ?}d’f‘, Q;?‘(;.‘ -': o '(

_' Above the stands
| of the ground

In case of 3m wide and

oy '~ 2,500m long installation,
Approx 1,000kW




Potential Site for Grid-connected PV Systems in Hulhumale’
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o

Potential Site for Grld—connected PV Systems i in Hulhumale

g/

4.5m wide X 1300m — 780kW
6m wide X 1300m —1,050k
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Japanese experience on PV
development & dissemination

August 2008
Noboru Yumoto
Energy & Environment Institute Inc.
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Japanese challenges to improve energy security after
the oil crisis

PV technology development & dissemination policy in
Japan

Demand side management (DSM)

Carbon finance:
Clean Development Mechanism (CDM)




Japanese challenges to improve
energy security after the oil crisis in 1973

® Supply side
# R&D to develop altemative energies technologies including PV

F Fmaqcial assistance and incentive schemes to develop altemative
energles

= Establishment of legal & institutional frameworks to promote
altemnative energy development such as enactment of the New
Energy Promotion Law and establishment of the New Energy
Develop Organization (NEDQ) etc.

® Demand side
» R&D to develop energy efficiency technologies

#» Financial assistance and incentive schemes to utilize energy
efficient technologies and appliances

» Establishment of legal & institutional frameworks to improve
energy efficiency such as the Energy Conservation Law etc.

Our achievement in last 30 years
- Power generation portfolio -
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Our achievement - energy efficiency -

Source: |EA / Energy Balances of OECD / NON-OECD Countries 2004-2005
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Note: Primary energy supply / GDP (Oil equivalent Ton / US$1,000., price in the year 2000)
Data:values for 2005

New energy efficiency goal in 2030
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19 Energy in Japan
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PV technology development &
dissemination policy in Japan

PV technology development:
Japanese government started a long term R&D
programme on PV, just after the first oil crisis in 1973.
(Sunshine Project & New Sunshine Project)

Establishment of the Technical Guideline of Grid
connections of Distributed Power Systems (1993)

Government Subsidiary to roof top PV of households
(1994~2005)

Utility companies introduced net metering scheme. (Utility
companies buy excess electricity at the same price of
selling electricity)

Picture of roof top PV in Japan




Cumulative installed capacity and
Installation cost reduction in Japan

4 500 80,000
— 4000 K | =
::E 710,000 .-f‘.
= 3500 & 1 60000 £
& 3000 a
S 4 50000 B
= 2500 2
o { 0000 5
o 2000 4
c { o000 =
S 1500 ' £
3 | o 5
= 1000 20,000 _E
= 500 1 10000 &

0 0
1982 1984 1986 1868 2000 22 0 2004 2008

Kaoji Matsbara, NEDO, Status PV R&D in Japan

Electricity Cost

PV cost reduction scenario
— PV Roadmap Toward 2030 —

2002 2007 2010 2020 2030

LA AR R RN ERERENREENNDRN]
N Mabérial' Struclure
Ex.: Dye-sensilized

NEDO: Overview of “PV Roadmap Toward 2030"




Future image of power system
- micro grid -

City Hall Office Bidg Schools
J60KA 40 G0 500 500

New trend of PV dissemination policy

® Feed in Tariff. Government guarantees
higher purchasing price for PV power
plants than commercial power transaction
price.

® Private companies can invest PV power
plant development projects, because the
return from their investment are
guaranteed by government.




Historical development of
cumulative installed capacity

EPIA: Global Market Outlook for PV until 2012

Global cumulative PV capacity
(Policy Driven Scenario)

GWp

E o wollins

EPIA; Global Market Outlook for PV until 2012




Pictures of large scale PV systems

IEA: PVPS Annual Report 2007

New trend: Building Integrated PV

—— ——

Foof of 2 gymmasnum
(s the red bime ia 10 KW PV modules) (140 KW vee-taough rype PV axcdules)

Foaf of a paking (30 kW)







Examples of potential demand reductions:

- Improvement of AC energy efficiency in Japan -
450

400

150

g
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1995 1995 1997 1993 1999 2000 2001 2002 2003 2004 2005

Rated capacity : 2.8 kKW AC, Electricity consumption for cooling in Japan

Solar water heater in Male
- Solar water heater can replace electric heater -

Solar water
heater




Mechanism of CDM financing

‘ Capital markets ‘

Equity andfor . Ownership + Dividend
Debt and/or Principle + Interest

|

Power Purchase Agreement

Cash

Carbon Market

By-Product: CERs Main product: Electricity

CDM project activity cycle
Design
Validation/registration

Monitoring

Verification/certification

Issuance

PP: Project participant, DOE: Designated operational entity,
EB: CDM Executive Board, DNA: Designated National Authority
. @ UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE




Trend of secondary CER price (€/CER)
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Premium Carbon Credit
- Example: Gold Standard -

@ The Gold Standard (GS) is a Swiss-based
non-profit foundation.

@ GS are supported by a group of 51 NGOs/charitable
organizations.

® GS provide a best practice methodology.
® GS provide a high quality carbon credit label.
® GS are committed to sustainable development.

}

Price of the GS CER is at least € 2~3/CER higher than
CERs from non-GS CDM projects. PV in small island
countries is the preferred technology for premium credits.
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Concept of Programme CDM 1

; Facilitates
PoA w a policylmeasure

or goal

___l_u'lanaging Entity

(cm) CPA)
Implementer
( CPA > QGF'A >

Concept of Programme CDM 2

r

Long tail: large number
of small end-use units
owned by many owners

Reducfions/unit
!Eew large units

T_ MNumber of units

Traditional CDM Programs of activities

-
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5. IREBEHUR I

" el o FEATHREE

No. B DL R ErlomLE P

1 Maldives National Building Code Handbook, fif—+ MCPI
MCPI, August, 2008

2 | MEEW #Hf#kX Y7 khar’— | MEEW

3 | MEEW = x ¥ —% 7 ¥ a3 Uik Y7 kar— | MEEW

4 | MEA fH#£X Y7 har— | MEA

5 | MEA R ZE5 N A X Y7 hat— | MEA

6 | MEA BA{R#& X Y7 h=at’— | MEA

7| 7~ LR X Y7 kat’— | HDC

8 | 7~ L ERBBRIOHERE Y7 hat’— | HDC
(EZEn b 0T EM)

9 | STELCOH#MRIE N TFEDOHER Y7 h=at’— | STELCO
(=VEEORT7 L= LE)

10 | STELCO FEH & Y7 h=’— | STELCO
(=L BERYT7 L= LE)

11 | 7~ L BRE R Y7 khar— | STELCO

12 | 7= VEREY AT ALK Y 7 khar’— | STELCO

—102—




6. FEIESERH

HIKF  : 200848 H 22 H

e EA Y T 0 HARKREERE
g K CEERE. REPTA

it MR, B A, waMA, &H (D)

W oA, WhHEMLEE, RURHEROORAEOMETNEZ L-0b, Wikzsito7=, E£22W
E%TE%E U TDERED,

c VIR OB E LTHEEM S RN H 2 0 TR0, (BRERLE)
—SEANIARTH A OB, 7 4 —BABREBROFNIIT R b0, (KEE)

- KEG3EE (PV) OBEADREMRETKIOFRE WD OITHEETE DM, PV 2E1LT 4 7 DE
BIRE T2 O1TE L K5I D e, (BRELE)

S AA L OBBPRICIT L B0, PVEADOEHMITREHMU AN T 22 ThDH, £72PV EZEAN
THZETHTIAH A RV AL NERD, DOETHAZRIREDT v R A FvxY
AV ENEBEZDI WL L EEL, EAT A TREOLFRE LT RXAX—EX a2 YT ¢
DOBENOBEBNEREZRFNT L2 EREETH L, (HRHE)

s T VEBITZBERBET TH Y BB OO X ITEEE ST PV REABET 5038 L
WH o &R, (RERE)

—PV XG5 EIFTRE R EIN T 0 (B e B LSRR ESG AT L2 006 BRI ENFRETH
Lo TNV UBIZOWTIE, BIET TICERIN TV IEYDORRIZ PV 2 EATHZ L2
EL, 74—V EVT 4 - 22T ¢ (FIS) A&EZITH, HKHAE)

SBEFEICIBWTIL, A% 70~ L EIC PV REMEET S XL 9512, 7~ LA (HDC)
DOPIRFEICPV 2R ETHLOBENTHZENEETHD &R, (EH)

- B T REEE) X BRI, (WEFLE)

SAKHAEANT, ZRXALX—tFX 2T L AZXBRETHL I EEFRETICEI T —%
TV, B2 RS2 2 L 2EL TS, FFC, 7 40 70— RERBITICE I F—
ZEML, PVEOBEZAXOEZERESELZ 2B TNDH, (KHE)

SPVICEDBENEZRDOA T 4 720X B BEXEEEE LT T2 E08A
TREEICHR DI TH D LD, (WELE)

SBURMICEBRE &2 E LT T2 2 3Ly, —FTAV T 2A%SEAE TR TE /2WE
L[EEHRETHY . ESORME S H VY ENLT « T EIIAM (STELCO) DM BURIITEL L
TWo, ZOWRPIZEBWT, PV REDOERSE OHITA STELCO (X+mBEL, o= %L
X¥—tXxa V74 bk HARREZRLY—ORE, T7hobb PV OEAZEZO & L TR
ELHEREST D 2 AN ETH D, (HREE)

c FHEMOERICOVWTIIEIEEFZHEL., FISHIRATILENDLDIbOLEDND, F
FHIIEDLS DWW Z ENBES D, (KELE)
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SBUE PV SENEREE L TWD 2 EREERMIZEDLS bVWDOERRBEZHRBETEL0ICLLD
T, BFEEHEETDHZEEFH LV, ABFHENTHEMICHRNT 22 E2EX W5, (FEH)
—S/NEITONTWRIE, 2% & LT NEDO ffik% T 76 5 H/Kw FEE T, HATIL 32.6 F/Kwh
Thd, ~HTYLOHRREIAAD 16 ETHLZ 00, LVEMARREaA N D,

FTAT LA NVOa =y MR SIS U TSN TR 260 L Bbinsd, (GARER)

STAEESH I OEFBORY TR E LTE, AR THRFEETHL Z L0 b, FRFEEIC
WOMTAHZ 252508, TOEE. EiE) 2011 4FL 725, 2011 FEENLNT 4 7T INEE R 3%
EThiZ b, KEENGHEFLWMVMHTLZ Eamat Loy, (BHFTR)

CENT 4 T TOFERTRICHEREHEICHEANTIC OV THRER\ -V, 94 2 A, 2EZ
HEPAIET D, KELE)
—>TEL, (EH)

b
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HIF  : 2008 4£8 A 22 H

SHRLE - JICA 2 Y T > 1 HEPT
SN ARFTR. BEHRE. SRATE
FilE R, BGARIE., ExHA, &l (D)

W BEH, Ao, KUMAR OREOHMEHR AL LI-ob, B#zlTo7z, £
BT TO LB,

- RIGFHAE O B AT, (SAFTE)
—E5~6 AFREICR D b D EEbd, HEMKEE, BE. PV IEE, &8, B, 7V — 5
FA =L (CDM) A=xHEREESINS, (EH)

B L. PVEAIZ T =V T VeV 500, (EHRE)

SAKTHEN TSR L, HWd 22 &icked, — 5T, EREREGFE O CHAENRET
FNFX—Z 10%IEHTHEOF#HPHEINTEY, /o, = %X —&Xx=2VU 7 1 L, BURHY
IZ PV EAZRFTHRETH D, HNIC PV BANIERADBDL DN, EOLX I REMETHN
X7 4 — VT AN EREHENTHREF L2V, (KREIE)

- ZEN#MELTI0H 10 HETICRMEREDRHD TETH D, ENAT 4 7I1EH 12— AKHHE
WDRMBHEZ B L TV D28, AENIO TR SLEmM 2 H 2 & 20T b, B
&V ODA Z & TeifEshin & ORINIHREME 2 T 5 FB & L THHIRIC L b 2 TV 5 TR
WY, BHENEDDLYGE., RBENETWREEND 2O TI-ERNV, GARTR)

T LR, A LUEOREEZSRITAZ EIXZTER VD, (BAFTE)
>V LVEABEORKEZ SR IT AT 50, EBITH LWL EEbius, Lo TPV OEA
vl B, 7~ VERIMEICHRHNTILERND S, (EH)

c RBEOFEENMICOVWTERE 0 7T AEE O X X — L3S ATRED, BARFTE)

AR THDL EEbND, FLEEESHIORLIKY EENENLT 4 713K 6 BHABANL TR H
LEENTWD, b LARVESEO —HEAZIEHARETONIE M2y b - T vy NE2E
TAHZENARTHY . THBERPV AT LOEANZIFERICIVES LR THAH, (&
)

SAEWIBIC LA bH 0, FENLITHOWVWTIXICA NTHRHFNTLZENRMETH D,
(AT ER)

C B DEFEIZHONWT, FEREE TOAHELLE TIERL<, EENKR EOARTEZLE L2723 E
HaEies2nbollbind, KMEEZEB L TFRELITO ZLITMETH L LEDbILD,
(PIEF R )
S>UFCREEADERIZOWTMBINFREDFEFEN O D720, FhiE i Lz, (EH)
LIk
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HIEfF 200848 H 24 H

A5 - AABE SN E IR (DER)

Z:fiNF : Dr. Hussain Niyaaz, Ms. Aishath Azeema

i MEE. BAHE, BoHE. Bl Go). FaAMELT « TEAERFHITR

ML FE, W HE, ROFHERS MIM K NSIW BE2FHHE L7 b, a7 -7,
FRBHEMEIILU DO LB,

c KEFEA OGS BRI HOW T, (EE)

S BRI Z2BREHIAER RO HE Ao TOBBE Licnwpy, BEE SR )IC > T ERe Y
nYxl NINEFEEE T2 NTHD, PVITED U RTTA4F VT 4 THD, 2B, &
BAF—LE LTI =T —RAAF—LbRat Lo, F7o, il N —& U CEEERRE
(UNDP) <RSP A %X - T\ 5 STO 3% 245 %, (Dr. Hussain Niyaaz)

e AF— AL LTHEEE RN ORIEY BebE 2B L EDIA DRS00,
(% H)
— Rt L7z, (Dr. Hussain Niyaaz)

- =9 FERE (Social Indicator) % X5 b CEERILMH T HIICK LT, HARDEEE S )M
INETHHLTE WD Z LITEH L=V, (Dr. Hussain Niyaaz)

CEREE - =L — - KA (MEEW) X STELCO 75 AKBHFE A AR 5 CIP HHE F it 0 B A
H & 417z, CIP WHE FEHa D 7= DITITRIREFE N ML & 72 2720 | RN BE SN E I (DER)
MHEREEHE D L o E & vy, ()

— Tf# L7-, (Dr. Hussain Niyaaz)

- AHBERMEDORUAZETTHZI LTI TIZAELTWD R, 4%, EENKR LOAHERF
EEDMEL D, AfEA) T ARRBEFEND TN RIND b0 L Ebits ., DERIZ
bMLERFRE BB LY, (EH)

— Tfi# L7z, (Dr. Hussain Niyaaz)

ULk
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RERISE  BREE - =R LX— - KA (MEEW)

2145 - Mr. Razaak Idris, Mr. Ahamed Ali. Mr Wahid, Mr. Ghaam

PR MR, BAHE. A, Bl Gl . BxMELT 0 TEAEBFEEITR

W FE, Wb 8E KOHEROHEOMEHRREZ Lob, HiEasiTo7z, E2W
BT TO LB,

- ARSI, REBESCHEADL PV 238 E LGS E L I D354 - HElORF 2 &0 TiE
LV, (Mr. Razaak Idris)

SERIT PV VAT AREBEICHKZ SO THA 50, (HREHIE)

SBEZEHOTHAH, ERICEY, EXREZHNT L2 Z LITERRBELFHRTHL, v LOE
NEOE—7 XM T, FIZ/7—7—Ths, (Mr. Razaak Idris)

SAKBHETEI T —Z2EL, FRICHFLTPV OALRLT, ATRICHONWTHEEEITY =
LEEZTWD, (HHE)

cEAT A TANEFH LN EE LD D E, ERELRDLOTHD, PV RELZHINRDLTH
A9, EANEREANEZMHOT-BRIZ, STELCO B E/RBEHCH A RT7 A4 v 2 H#ETE o7z
HICEDRV, ZZ T, HETHARBRZILE L T\ E, EARWRBBISCTA KT 14 v
ORI % L TW=72& 7=y, (Mr. Razaak Idris)

—PV VAT AOEANIZHT- > T, STELCO HE MNPV VAT ACHERH HiL# T 5 2 ENEHEE
Thd, (GAHE)

SHEIRHA FIA L DIEHRICHOWT R a—FIZAND L oOBE Lz, (MRHIE)

b
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RS - =T 4 788t (STELCO)

2145 © Mr. Mohamed Latheef, Mr. lbrahim Afhif, Mr. Ahemd Niyaz, Mr. Azzam lbrahim
i MR, BAHE, BoHEA. BH Go). FaAMELT 4 TEAERFH IR

W oA, WhHEMLEE, RUHEROORAEOMEINEZ L-0b, WiEzsito7=. £22W
E%TE%E iU\T@&ijo

« 28 HARBEHIZBE T EDE I T —25 % FPRWZE X720, (KHE)
ST LT, 50~60 4 MAErtIF—L—2%TFhi2T %, (Mr. Mohamed Latheef)

« KIEFHA C STELCO I Bk E 2 X T DM EN B D LAEIEE > T\ iE &=, BITE, k4
EOTVTHRZERT LM CTH S, (Mr. Ibrahim Afhif)

c RNHREDORRILFIS VAR—=FTHY, FRAETLHILVEHEETHD, FELTIZDOEEIC
DWWy, (R R)

—BE, BEEO PV ROEEEEADOIC, MBEICHRITNOMELZGOND L) ICHEE
HLTW5, HIZE®EDT AT 4 71X ToH A 9 M, (Mr. Mohamed Latheef)

SHADAF =L L LTERD DZDOFIMMEREBEE®THL,JCA L IBIC IT54 10 H THE
L. JICA NHMEZR A D Z LSRR B3, FT 4 ZITOW TUITHIE BLo> P&k R o2
BRATWDTD, FIEHFTEL b0 LB s, (KEE)

3= v XOETH S DEMITFEZL H D ZOMFNIMET 5 20H LA, (Mr. Ahemd Niyaz)

s LIZBITD PV EREYA FOBRMEBEVCLEZW, SRIOBEITAZ OT7 AEHELEVR
T L UHRED (FREIR)
SHRT NN YA YDV AT o FICOWTT#LTE, $TLAZ T T LOT L PVIEARETH
%, (Mr. Mohamed Latheef)
SEREAIMBICH L TORBERREITENLS By, (Mr. Ahemd Niyaz)
I H 10m* T 1IkKW RRETH 5, (BAHE)
Uk

—108—



R - A 7 T4 (MCPI)

HIRF : 2008 48 H 25 H 10 : 00~11 : 00

BHT : MCPI &=

7% : Mr. Abdulla Naushad, Permanent Secretary

WA MEHE, BHEAE, FoHE. A G . BxHELT « TEAEBFH IR

RN

BT 47 a— R, i, ERIEEITEINEZD, HLETHLHA RT4 2 TH Y 5RHIIIIZ
R, BUEOEHETIIENT 4 v 7 a— RONEEZ TR THEREDITHZENTERNED, #r
7SS (Building Act) %3R4 (2009 4F) HIRICHIE T R #Efih Th D, CHraEiEs 8 A
IZHiAT ST FEETIIFEETHEELTOARVTAIIFAEHRE LTWS, 20, il
F7e M 24T 5 72D, TR TORH TH% LEUNICERZEET 20BN S 5, HiEik
FRBEMREDTZD, TRTORBITAIZOWVWTRE~OREZRE - 5HET 2 2 L 2RE ST
TV %,) (Mr. Abdulla Naushad)

cAEHIELIZENT 0 7 a— Rk, HEEELZRTHDOTHY (performance based code) . 1
REDER T EITREFITEED L AL TWD, MREDERTIEICOWTIREY 22 FiEx2 )
MLETA RTIAL U EBERLTWD, SEOELT 47 a— KL, =a—Y—F 8, #KE
Da—R&E£HL L TERL TS, (Mr. Abdulla Naushad)

- AEIOZY v KPPV O FISTEICIE, AER/REEZENLT 7 a— RIS %7292 MCPI
ITRIESMLTZ 0, MCPI 226, PV OEMEFKIZ WA L ANDT V=T 25 MS &5 EM T
D, RERELTLEALT 47 a—RE, BEoxVX—2ZELTEARTH LN, K&
BWTZEONEN 300 E D il 217V . good practice Z Kk S H7-NAFICEEREL CIF
L VY, (Mr. Abdulla Naushad)

AR AE TITRAEO IR TR OO ICBAREEZ G0l a—FT 4 X —vary - a3y T 4 —

(CC) #HRETETHD, MCPI DLHEOEMN &0, (KEE)

AT RIZOVWTIHE~Y VEORIHEIGESETWDEN, SRITMOBESIZ OV T LG TE 5
kolzLcunxun, B, AORSZVEBIZOWTITEDILERITH 2 & 2 3HEE N Ik
E L TW5, (Mr. Abdulla Naushad)

TN VEDORREIIK L TPVRESLHZAXTA RIA OIS ETH T EIEFETH A I D,
(ARH&)
— 7= VAL (HDC) bigE LTz, BEMEICEWTTA R7 4 o0& AN ITE
LW o &L Ebisd, (Mr. Abdulla Naushad)
=
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HFF : 200848 H 25 H

RERISE  BREE - =R LX— - KA (MEEW)

24 . Mr. Razaak Idris, Mr. Ahmed Saleem, Mr. Ahamed Ali. Mr Wahid, Mr. Ghaam
PR MR, BAHE. A, Bl Gl . BxMELT 0 TEAEBFEEITR

W . BEE, HEM» O ARFAEOMEME (SIW) #HE LI-0b, HiEsiTo7-, £1-4RT
YUY A FTHDH MEEW O R EOWREEIT-7-, ERB#EMEIIUTOERBY,

- FEhEARE] (SIW) RIZOWNWT, 2 Ar b, BEELIVIIBEVLZY, (KHE)

SRS E LTiE, £FE“Action Plan” & WO TRIC L TW2Z& 20, AT O AM BRSNS
T 5 7= 12 “Technical Capacity Building”% & ® TIiE LV, (Mr. Ahmed Saleem)

S>T#LTE, KHE)

- B2 HEOEmD DI, FEBRIE E TIZ STELCO IZ PV REMNARER AT v L¥ A b
ZYRT L O MEEW & L THRWEZE 2w, (FRHIE)
— Tfi# L7=, STELCO (Zfi/rL 7=\, (Mr. Ahmed Saleem)
LIk
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FHde - 7o~ LB+ (HDC)

ZfNF : Mr. Mahjoob Shujau, Managing Director

i MR, BAHE, BoHEA. Bl Go). FaAMELT « TEAERFHITR

W FE, Wb 8E, KOHERPOHEOMEHRREZ L-ob, HiEasiTto7z, E2W
MU TO LB,

s TN LVEOREIIZY > TR H D DT PV BT L2 ENFEND LR, FEEMX
DEMIIRERBRB S DD THRT Y/ A MZRY H D, £, EEHMXORIBEO
OB NFTAT 2 THITREORT vy P A hEWRDEAD, RB7 IV~ L BT
YO SHIR 21T > TV 5, (Mr. Mahjoob Shujau)

PV RRNVOEREHDENZ IO DPPMETH D & BE, EZNEATDHENIDITEZ D
HO0EDDHETHA S, (Mr. Mahjoob Shujau)

Y UEOFEEBREITRY TWARWA, ~ VEBEIIREZER L TWRWOT, Mo &NE
PG TH LI TERY, BMERIN TN, ZRENOENREE LR ITILRS
RV OIXBETH %5, (Mr. Mahjoob Shujau)

>V LUEETNUEOMITWENENTZD, REERIIZEAD»25 b0 &R, (KFE)
—1986 D JICA NEHE L7-#FERAIC XD EEIL 40m T ETERIE EE T2, (M
Mahjoob Shujau)

L EOBEMIL PV RRIVEREICH Z O D&, (BREE)
Sz IBEAIN, WNElary 7 ) —FeEATIEEBRBZ S OFIC, TT7RCTHHEAMND D
72, PVE AR LCRIELE 225008 L7200, (Mr. Mahjoob Shujau)

c ARFABENTRET 23— 43— araly s —ICEEBMLTIZLY, (KREE)
SEFOEFENHIVEH IS LW EE X5, (Mr. Mahjoob Shujau)

- BREESICBUROMMBENBEAINTND Z R0, T4 — BRI OB L X —0DE
ANEWVIFRIBTENLT 4 7 NZIFRWed, KFHETEMOBEIK LTI ZLITRNTH S &
Bbivsd, (Mr. Mahjoob Shujau)

cBEFEETIC, ROV VUV THAMRBTRIAX—EADTLO OB D Eo7c, FEL~LT
D PV EHBEEITHOTNDHEDZ L THDH, (Mr. Mahjoob Shujau)

- STO /L CSR »—E & LT, AL OBEES C/NABEORNBED A ay b« Fuvzy Mok
it L TV 5, (Mr. Mahjoob Shujau)

Uk
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FHRSE D JICA 2 U F o hEH AT

ZINE - ARETER. ﬁﬁ&% ﬁmﬁé
%%%.%Iﬁxﬁﬁla THIA, #m (G

W B, AL LA ROMETNZ LIOb, BigaiTo7c, ERBHEMZEIZ T
LBY,

PV OEAIZHONT, L« 7L< LB TORMEEZZ >TICELT 4 72 HICREE¥ES
BEXAATELTEELIVWEDEEDNS, (BBARFTE)

BT 47OV Y — MOE, EEENOE = ROHEKERE IS L TEROmW AR TN DD
T, FFRICD->T, EAT 4 7TBIRNE R V—FZ2BORE L TEAL TN Z &N
FnwiortBbns, AFE)

s REICR D FEL, EICEEEREH I OWTENLT 7 BUF OBURIESEIAN O 5 1 A0
B DOWFRETHY ., PV HEANZE I T TIA4F VT 4 THD, Lo TABEZEEL
ET DR R E AT EZ 2T, (BHPTR)

b
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AASE BRI AR

ZNE . ZEBEE

i MER. BAMA, ExMNEA, %H G, wErE

W B, AL LA ROMETNZ LIOb, BigaiTo7c, ERBHEMZEIZ T
LBY,

- B ERE 7 PV BEAICHEORDT D ENEETHLIN, vLE - 7L L ETOEBEIZD
WL, BUN OB &EZEAT L&D, (ZEBFER)

S U Y= FBEFFEEEOHK THRETIIEL VWL EEbD, —J T STELCO MNi%iE T 5 PV
[Z2WTIE, STELCO HENEEFEZE L CW MERH D, 728, DER ITEMEE & 1418
FELTWDEEI ThHolz, 272 L. PV EBEANIEI L R IAFVT 4 THY ., ZZEOUEFR
ENEELDOL ) Tholz, (HKHE)

—EZFHE T 10~15% FAERRT Rr L X —Z2EHA L T F#HE2BFTnws, KoT, KBEto
RREAFBEHIIEEORAGREL D, vV - 7~ LEIZBIT 2R OEANIZONT
ITIEEE S NI CHETLI N EZOND, (BHFTR)

- AFETPVEARBRORNENLT 4 7I12E > T, PVEA%LZ STELCO HEMNTI DD, 7 4 —
KA 2 Y ZHIEIZLY REBREZFEVIAALTEHEAZITI DT L > T, KE~O B ARD W I1D
FELED>TL b, TORITIARBHAEOHM ORI NT, aavrs o b &) B
BRI HiE L ChH#HZRDDIMLERDH D, (HA)

—STELCO HEN PVEATHZ LI L TOFAMERD TS ZENEETHDH, (MKHIE)

- EEEW N ERE LESGA, EAT AT ORFIIRE e 77 A BB DL EDbND,
B, BES O SAEEILT LY S a ey NI D LIRS0 O L BfE L T
Wb, (ZEZHEE)
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