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HANDBOOK FOR GRIDCONNECTION AND LICENSING OF PV
INSTALLATIONS IN MALAYSIA

The MBIPV Project
The MBIPV (Malaysia Building Integrated Photovoltaic) project comprises the

components shown in

Connected (GC)

project (and beyond) is to help reduce
purchase from the utility and thus reduce
of any commercial building

Figure 1 below. The concept for promotion of

Grid

BIPV generated electricity in Malaysia under the MBIPV

-owne r or individual

electricity consumers 0 need to
electricity bills and operation
home -owner .

costs

BIPV is a clean form of energy but presently it is costly. Various fiscal incentiv es
have been provided for by the government in past budgets and was

enhanced further in the

2009 Budget to make it more affordable

BIPV investors therefore can invest in BIPV projects and

incentives to obtain tax savings returns from

Figure 1 6 MBIPV Project Composition

. Prospective
benefit from these

their investments.

MBIPV Project (2005 - 2010)

Objective: To reduce GHG emission by reducing long-term cost of BIPV
technology via development of a sustainable BIPV market

Component 1:
BIPV information
services, awareness
and capacity
building programme

Component 2:
BIPV market
enhancement &
infrastructure
development
programme

Component 3:
BIPV policies and
financing
mechanisms
programme

Component 4.
BIPV industry
development and
technology
localisation

rogramme

Post MBIPV Project: Sustainable & widespread BIPV applications, National BIPV
programme with 30% annual BIPV growth and further cost reduction

The main components under this project comprise:

Component

highlights the advantages of installing PV generation.

Component 2 covers

t he

oMar ket

1 covers raising awareness and dissemination on BIPV and

Brethe eMIBI®\p pnagentt 6

which includes capital rebate incentives to encourage prospective investors
to install Grid Connected Photovoltaic

Component 3

mechanism to m ake

companies to invest in BIPV systems.

(GC -BIPV) systems on their premises.

interested

focuses on BIPV policy planning and creating financing

it more attractive for individuals and

und



Component 4 deals with the development of BIPV industry and efforts
towards developing BIPV technology locally to make it cheaper as well as to
enjoy the economies 0 flarge scale production.

The points of interest to prospective investors in installing GC-BIPV on their
premises involve Components 2 and 3 and in particular the cap ital incentives
which have been segregated under the three main programmes under the
MBIPV project as shown in  Table 1 below.

Table 1 6 MBIPV Programme Categories and |  ncentives Offered

MBIPV Category Purpose of Incentive MBIPV Incentives

100% technical and financial
incentives (limited to BIPV
system), and promotional
support

To create BIPV success stories
BIPV Showcase and excellent example  for
public/ industry references

100% technical support and

BIPV Demonstration To stimulate the local building limited financial support for
Note: 20 KW available industry (private and BIPV system (1st 100kWp: 28%,
' government sectors) 2nd 100kWp: 25%), and

promotional support

To catalyse BIPV market by Financial incentives from 75%
targeting the general public to (1st call) reducing to 40% (7th
SURIA 1000 install BIPV at their premises call) over a four -year period,
Note: SURIA final call! (homes/ buildings) & property based on a bidding concept;
developers for new & max 35% for property
homes/buildings to  be built. developers.

Each of these programmes involves specific capital rebate incentives which

are applicable to prospective residential and commercial investors in GC-
BIPV systems. Details of such incentives can be accessed from the following
web -site:  www.mbipv.net.my/C2PI.html



http://www.mbipv.net.my/C2PI.html

Application Guide

This handbook aims to provide a basic guide for PV Service Providers (PVSP)
and prospective investors in GC -BIPV systems on the procedures and
requirements involved in making applications for grid connection including
net-metering and billing, licensing and the relevant incentives that apply.
Example of estimated return on investments in GC -BIPV systems derived from
incentives and tax rebates is also provided. In addition, the key issues which

are of concer n to prospective GC -BIPV investors have been identified and
addresse d as detailed in  Table 2 below.

Table 2 8 Key Issues

Key Issues Solutions to address the issues

Has TNB given the Yes, TNB has agreed to permit grid connection of MBIPV
approval to connect supported installations which are installed according to the
the BIPV installations to  approved Malaysian Standard MS 1837:2005.

the TNB Distribution
grid?

The actual interc onnecti on can be a o0Dir et
Feedo *.

What is the value of TNB has agr e e-aeteting (k&h) @ hileng concept where
the PV generated the PV generated electricity is valued at the same rate as the
electricity  and its usero6s electricity supplied by TN
i mpact on t

lectricity bill? This means that the amount of the PV generated electricity is
electricity bill7

deducted from the total electricity consumed by the user. Thus

the PV generated electricity is valued at the hig hest block of the
tariff for residential consumers with variable block tariff, while for
commercial consumers it is valued at their energy (kWh) rate.

How will the PV The PV generated electricity  will be deducted from the electricity
generated electricity consumed by the user.
be accounted in the

) Thus the full value of the PV generated electricity will be credited
TNB bill account?

to the user 0s account * o

What are the  All generating equipment needs to be registered and licensed (if
regulatory licensing larger th an a threshold capacity) by ST.
obligations?

The threshold capacity for licensing for BIPV systemsis based on a
phase current Ilimit of 100 Amps, which translates to 24 kWp for
single phase and 72 kWp for 3 phase installations. Installati ons
below the threshold capacities need not pay any license fees.

The license fee i s RM 1.50 per kW capacity, or a minimum fee of
RM 100.00 per annu m, whichever higher.

*For more details please visit:  www.mbipv.net.my/C3Pol.html



http://www.mbipv.net.my/C3Pol.html

Grid Connection of the PV Systems

TNB has agreed to permit connection of PV installations under the MBIPV
project to its low voltage (LV) distribution network with the proviso that the PV

capacity installed (kWp) does not exce

ed t he

demand in kW. Under this condition, the electricity generated by the PV

system
Approval

i s not

for t he

i kely

grid

t o

exceed

connecti on

t he

met er i nghe electricitytconsumed by the user and the electricity

generated by the PV installation

inter connection.

TNB

shal l be
connection of PV installations

a Wwi

tness

to

is fed into the TNB grid through the grid

the oO0Testing

by the PV Service Providers concerned.

The T&C forms and the tests to be conducted for the commissioning are
shown in the following document downloadable from:

http://www.mbipv.net.my/dload/Sample%20report.pdf

Grid Connection & Net

-Metering Mechanisms

Only BIPV systems processed and approved via the

eligible for connection to the TNB LV network. PTM approved GC
shall be insta lled in accordance with the r
Approved PV Service Providers
carried out by certified wireme

The application must be made on designated forms as listed in

Table 3 & Application Forms for Grid

Form

PTM

TNB
Application
for Grid -
Connected
BIPV system

Suruhanjaya
Tenaga (ST)

Purpose

Approval for
compliance
with technical
specifications

As legal control

for TNB
customer s

Supply
Contract

Registration

and Licensing

n.

MBIPV Project shall be

-BIPV systems

equirements of MS 1837:2005 by

-Connection of PV Systems

Application to
be made by
The PV system

owner (through
APVSP)

The PV system
owner (through
APVSP)

The PV system
owner (through

of GC-BIPV APVSP)

generating
system

Submission
to
PTM/MBIPV

PTM/MBIPV
for onward
submission
to TNBD

PTM/MBIPV
for onward
submission
to ST

, APVSPwhile all el ectric power wiring must be

Table 3 below.

Fees (RM)

Nil

Revenue stamp of RM 10
for the Supply Contract

RM 1.5/ kW/yr for capacity

exceeding 24 kWp (single
phase) and 72 kWp ( 3
phase); minimum RM 100
/yr, whichever higher.

consumer 0s

user ds

aut oomat i


http://www.mbipv.net.my/dload/Sample%20report.pdf

All forms shall be duly completed and su bmitted to PTM/MBIPV at least 4
weeks prior to installation of the GC  -BIPV system.

The TNB application form for grid connected PV system also forms a new
Supply Agreement which will replace the original TNB Supply Agreement for
the premises concerne d if PV is installed on existing premises. In this case the
TNB consumer will have to pay the RM 10.00 revenue stamp required to
validate the Supply Agreement.

If PV is installed from the start for new premises, then the application form and
Supply Agreeme nt becomes the initial document, and the customer will be
required to pay the revenue stamp as a normal charge.

TNB shall only endorse the MBIPV processed applications for grid connection
and metering according to the alternative mechanisms detailed hereun der.
The alternative grid connections shall be:

+ Direct feed into the TNB distribution grid (i.e. at the TNB incoming supply
point), or

+ Il ndirect feed t hrough t he consumer 0s ma
board (MDB or DB)

Direct feed (DF)

Direct feed shall be the preferred option where it is physically possible. DF

involves the installation of the PV meter, which records the generation from

the PV system, beside the TNB supply meter
supply point. The PV generated electricity shall be fed into the TNB distribution

grid before the TNB meter through wiring connection as shown by the

illustration in Figure 2.

The PV meter (installed as a part of the BIPV system) shall be a TNB calibrated
uni-directional meter (single or three phase as appropriate for the PV
capacity installed) which can be purchased from TNB Meters Department
with a supporting letter from MBIPV.

In the DF configuration, the PV meter records the total electricity that is
generated by the BIPV system and  fed into the TNB network, while the TNB
supply meter records the total electricity consumption of the customer. The
TNB meter shall be a normal uni -directional type that TNB installs at its own
cost.

Net-metering in this case is the difference between the electricity supplied to
the customer through the TNB meter measurement and the electricity
recorded by the PV meter (which shows the amount of electricity that is
generated by the PV system and injected/exported to the grid).



Figure 2: Schematic Diagram f or Direct Feed (DF) Grid-Connected PV System
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TNB Involvement for Direct Feed Interconnection

TNB shall be involved for the DF installations to enable the physical wiring

connection to the TNB supply installation. This is to permit the direct

connection of the PV supply wiring to the TNB incoming supply point (which is

normally sealed for security reasons). After the physical inte rconnection, the

TNB incoming supply system shall then be resealed by TNB.  TNB will seal the

GC-BI PV system ownerod6s PV meter after the 1int
revenue meter.

TNB shall witness the testing and commissioning (T&C) of the GCPV s  ystem at

t he cust omer, asl provide thel safety labels as agreed previously

by TNB and as required under MS 1837:2005. This is necessary to identify that

the premise is equipped with PV generating system as a warning to
oemergency responsseuc herassonmdBO6s own custorm
personnel (Fault Finders) attending fault complaints or Fire & Rescue

Department personnel, etc.

Note: All LV (Low Voltage) AC power wiring other than that by TNB shall be
installed by certified wiremen.



Indirect feed (IF )

If the preferred option (DF) is not physically possible, the IF configuration is
chosen, e.g. when the user does not agree to wire the PV supply to the TNB
supply point due to physical problems.

In the IF configuration, the PV meter which records the gen eration from the

PV system, may be installed beside a Main Distribution Board (MDB) or an

auxiliary Distribution board (DB into which the PV generated electricity is fed)

within the customer premises, and can be some distance away from the TNB

supply meter a't the customerds i ncoming supply pc
electricity is therefore fed into the custonm

In such configuration, the PV generated electricity is used by the customer

first and only surplus electricity is fed into TNB di stribution grid through the TNB
meter. The wiring connection for such a configuration is as shown by the
single line diagram illustrated in ~ Figure 3.

As electricity flow is bidirectional for customer import and export, the TNB

meter would need to record both o0i mport and
to be an -Exlpnoprarot met er . The BI PV system own:¢
pay the cost oExp athted Omentpeor t t o rdaegutiormalc e t he
meter that TNB installs as a normal practice. The PV installation owner must

also pay for the PV meter as in the case for a DF installation.

In this configuration, the PV meter still records the total electricity that is
generated by the BIPV system and fed into the TNB network, but the TNB
supply meter records both the electricity fed from the TNB system to the
customer and the surplus electricity exported through the meter to the TNB

grid.

The net-metering for bi lling in this case is the difference between the
electricity supplied to the customer through the TNB meter measurement in

the import mode, and the surplus PV generated electricity exported to the

TNB grid and recorded by the TNB meter in the export mode. The PV meter
records the electricity generated by the PV system.



Figure 3: Schematic Diagram for Indirect Feed (IF) Grid -Connected PV System
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TNB Involvement for Indirect Feed Interconnection

TNB shall not be involved for the interconnection of the IF installations as the
physical wiring connection is to the cust ome
power wiring shall be installed by  certified wiremen

TNB shall witness the testing and commis sioning (T&C) of the GC -BIPV system
at the customerds premise, and provide the
MS 1837:2005 in the same way as for the DF installations.

TNB wi | | seal the BIPV system ownero6s PV me:
constit utes a revenue meter.



Net-Metering Billing Mechanism

Under the net -met eri ng concept, the customer pays
consumptionoé by the wuser, irrespective of t
whether DF or IF.

TNB needs to generate its billing record for its computerised billing system
(CIBS or Customer Information and Billing System) . This requires the
application for connection of the BIPV system to its grid, as well as the revised
Supply Agreement . It is therefore necessary that the ¢ orrect forms (now
revision 4) are used for TNB to process and activate its computerised
customer information and billing system.

The new application forms permit TNB to generate the customer accounts for

the meters installed to record the PV generated ele ctricity. The reconciliation

of the bills to account for the PV generated electricity will be conducted

manual |l vy. Hence the oOcreditdé value of the P
be shown in the bill for the second month after the meter readings, as the bill

reconciliation will be done at the TNB District Office administering the supply
area.

The PV generated electricity wil!/ not nor mal
consumption of electricity, unless the premises are unoccupied. If the PV
generated elec tricity exceeds the consumption for any month, the excess

electricity wil!/ be ocarried forwardo6 to be
mont hés consumpt-fomovard may beicentinaed until the end of
the calendar year, after which the surplus PV e l ectricity wild. be of

TNB has agreed to permit the carry -forward of surplus PV electricity to the
following year if the Supply Agreement for the BIPV equipped premises is
signed after July of the year concerned.

Schematic Connection Diagrams a  nd Billing

Schematically, the PV and TNB supply connections and power flows are
according to the following configurations ( Figures 4 and 5), which also show
the onet met er iTaged 4dndd )Ifor ashgplotietical case.

The TNB grid connection application process and the installation, testing and
commissioning Flow Charts are attached as Appendixes | V and V. The
sample TNB interconnection forms (front pages only) are attached as
Appendix VIl and VIII.



Figure 4: Schema tic Diagram for DF (extracted from PV Industry Handbook, 2009)
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Table 4: Net-metering computation for DF extracted from PV Industry Handbook, 2009)

PV generation to TNB meter to Consumer Net -billing
the TNB system consumer consumption (kWh)
(kWh) (kWh) (kWh)
A B C (B-A)
400 1,500 1,500 1,100

Figure 5: Schematic Diagram for IF (extracted from PV Industry Handbook, 2009)
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Table 5: Net -metering computation for IF extracted from PV Industry Handbook, 2009)

PV PV generation TNB meter to Consumer Net -billing
generation export to TNB consumer consumption (kWh)
(kWh) (kWh) (kWh) (kWh)
A E B © (B-E)

400 200 1,300 1,500 1,100




Licensing (ST under Electricity Regulations 1994)
Il electricity generators are required to

Under the Electricity Supply Act 1990, a
Suruhanjaya Tenaga (ST) in accordance with

be registered and licensed by

the Electricity Regulations 1994. Generators with capacity 5 kW or higher must

also pay license fees at a rate of RM 1.50 per kW per annum

fee of RM 100.00 per annum; whichever higher.

The power
Control o
100 amperes.

of t he

gener ati

nsta

ant
ati

owner s
ons,

ng pl
|1

or a minimum

ar e

wher e

As of 7t August 2008, ST has processed the regulatory exemption for licensing

and ommfetent Contr ol 6

oCompetent

for
current of 100 Amps per phase, which translates to a
of 24 kWp for single phase and 72 kWp for three phase systems
i€ aso exenmpieddfor

such installations.

, while

All BIPV installations should be registered through MBIPV including processing
of applications for licensing for all installations according to their capacity

limits. The ST registration and licensing process Flow Chart
attached as Appendix VI

the License Application Form is

and [IX.

and a pro -froma of

The application for a PV system Generation License shall be made by the PV

system owner ( completed

by the APVSP) and submitted to PTM/MBIPV for

onward submission to ST. The PV generation license shall be issued for a
period of 21 years and the annual license fees shall be paid by 31 December

every year.
The Gazette notice is reproduced

Figure 6: Gazette on License Fee Exemptio

MALAYSIA

Warta Kerajaan
SERI PADUKA BAGINDA
DITEROITKAN DENGAN KUASA
HIS MAJESTY'S GOVERNMENT GAZETTE
PUBLISHED BY AUTHORITY

in Figure 6 below.

n for BIPV

PU. (B) 2. 5724

ELECTRICITY SUPPLY ACT 1990

Exumrrion unoun Section 54

In exercise of e powers conferred by section 54 of the Blectrscity Supply
Act 1990 [Acr 447), the Miniater exempis any person who uses, works or
operates or permits 1o be usad, worked or operatsd any installation or, supplies
w0 or for the wie any othet person electricity from any installation, that uses
photovolialo system oF solar panel for purposes of penarating electricity —

(@) for a tree phase systews, at & voltage not exceeding low voltage with
a capacity of up ta 72kW; or

(b) for & single phase systams, at & voltuge not excesding low voltage
with a capacity of up o 24kW,

from section § of the Aot

Jih. 52

No. 16 Thb Ogos 2008

TAMBAHAN No. 80
PERUNDANGAN (B)

Commencemant

PU. (B M2
AKTA BEKALAN RLEKTRIK 1090

ProconuALIAN [ BAWAR Sraaven 54

Pana mangalankan kuasa yang diberikan oleh seksyen 54 Akta Rekalan Rlekerik
3 @CUAMIEAT HANA-FEANA OFANE Yany meny gunalkan.

1990 [Akra 447], Mernter m

men porjaka fau mambenarkan n.-um dikarga atan
Vkenda ata. membekatlian
bagi ke, Taim doripada ma

Lale. ata panel wuria un

akan
wlhoktrik -

(a) bapi aistem tipa fasa, pada voltan tidak melebihi volean ra
kapasiti awhingga 72EW, atau

(&) bagi sistesn satu fasa, pada voltan tidak melebill voltan swndal dengan

kapasiti cehingga 24kW,

daripada seksyen @ Akia

Permulann kunt kuasa
2 Pemberttabuan g mula berkuat kussa padas 15 Ogos 2008

Bertarikh 21 Julay 2008
[KTAK: RP(S)22NMASM22/4 Kt 5, PR(PUMMRONT]

mdah dangan

IMAN i AU Mars

DATO" SHARIMAN Arson
Mentert Tenaga, Air dan Komunikasi

2 This Notification comes Into operation on 15 Auguet 2008

Dated 21 July 2008

(KTAK: BP(5)223/353/22/4 Kit. 3, PN(PUNYMBE/VE)

Daro’ Suasivan mive Auu Marsax
Minister of Energy. Warer and Communicariont

t

a l
he

B IwRhva thresiold basdd atd o n s
PV generating capacity
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Policy and Incentives

Government incentives for the generation of electricity from all forms of RE
have been granted from as early as 2001 and have been enhanced under
different national Budgets to the most recent enhancement under Budget
2009.

Types of Incentives

The incentives offered under the annual budget can be divided into two
main categories:

i. Incentives for Companies (companies locally incorporated under the
Companies Act 1965 -Sykt. Bhd. and Sykt. Sdn. Bhd.); and
ii. Incentives for I mporters or Third Party Distributors (TPDs).

For Companies generating energy from renewable sources, there is a choice
of either applying for:

i.  Pioneer Status with income tax exemption 100% of statutory income for
10 years; OR

i. Investment Tax Allowance (IT A) of 100% on qualifying -capital
expenditure incurred within a period of 5 years. This allowance can be
set-off against 100% of statutory income for each year of assessment;
AND

iii. Import duty and sales tax exemption on equipment used to generate
energy from renewable sources not produced locally and sales tax
exemption on equipment purchased from local manufacturers.

The government incentive for consumiurs@g 6RE
was enhanced to ITA (Investment Tax Allowance) of up to 100% of the QCE

(Qualifying Capital Allowance) under the Budget 2009 announced on 29

August 2008. Sample rates of Initial Allowance (IA) and Annual Allowance

(AA) are shown in Table 6.

This is equival-&axal It owan coedto uabd et he | TA i s
norma | CA (Capital Allowance) granted on all (QCE) qualifying capital
expendi ture for o(dlenserraer tb vAppendig sl o6 samples of

ITA calculations).

The incentives offered above benefit only companies that generate RE.
Home owners and non-energy generating companies such as importers of
equipment used to generate RE and housing developers are not eligible to

apply.

g ¢



Budget 2009 has extended incentives to grant exemption of import duty
and/ or sales tax as appropkParattye, Dit ot roiRewti crt s
as well as manufacturers of the relevant products as follows:
i. Import duty and sales tax exemption on solar photovoltaic system
equipment for the usage by third parties be given to importers
including photovoltaic service providers approved by the Energy
Commission; and

ii. Sales tax exemption on the purchase of solar heating system
equipment from local manufacturers.

Applications for import duty and sales tax exemption for solar photovoltaic
system equipment and sales tax exem ption on the purchase of solar heating
system equipment from local manufacturers or TPDs must be submitted to ST
with a copy to PTM (MBIPV). Such applications can be made on MIDA Form

PC Services (10.3.2009) for this purpose.

*Note: The relevant Budget 2 009 appendix (Appendix 18 ) is given in the following page.



Budget 2009: APPENDIX 18
ENHANCING TAX INCENTIVES FOR THE GENERATIONOF ENERGY FROM
RENEWABLE SOURCES

Present Position

Tax incentives for companies generating energy from renewable sources are
as follows:

A. Companies generating energy from renewable sources

I. Pioneer Status with income tax exemption of 100% of statutory income
for 10 years; or

il. Investment Tax Allo wance of 100% on qualifying capital expenditure
incurred within a period of 5 years. The allowance to be set -off against
100% of statutory income for each year of assessment; and

iii. Import duty and sales tax exemption on equipment used to generate
ene rgy from renewable sources not produced locally and sales tax
exemption on equipment  purchased from local manufacturers.

Other companies in the same group are given Pioneer Status or Investment
Tax Allowance as above even though one company in the same gr oup has
been granted the same incentive.

B. Companies generating energy from renewable sources for own
consumption

Investment Tax Allowance of 100% on qualifying capital expenditure
incurred within a period of 5 years. The allowance to be set -off aga inst
100% of statutory income for each year of assessment.

Non -energy generating companies which import or purchase equipment to
generate energy from renewable sources for consumption by third parties
such as housing developer or owner of building are not given tax incentives.

Proposal
To widen the usage of energy from renewable sources, it is proposed that:

I. import duty and sales tax exemption on solar photovoltaic system
equipment for the usage by third parties be given to importers
including photovoltaic service providers approved by the Energy
Commission; and

il sales tax exemption on the purchase of solar heating system
equipment from local manufacturers.

The proposal is effective for applications received by the Ministry of Finance
from 30 August 2008 until 31 December 2010.



Example s of Incentive Applications

The following two scenarios attempt to further clarify the differences in the

two types of incentives offered. Please note that information provided in the

scenarios below provide o nly key points in the application process. For

compl ete details, please refer to the guidel

SCENARIO |

Application for ITA by a Company

Company A decides to construct its corporate headquarters with building
integrated photovoltaic (BIPV) modules to generate renewable energy and
consults an approved service provider (APVSP). The APVSP works closely with
the appointed architects and M&E consultants in drafting the building plans.
Company A downloads FORM RE/JA (Appendix II) and Guidelines from
MI DAO s w éattp:Swwiv.enida(gov.my ), completes the forms and submits
in three (3) copies to:

The Director General

Malaysian Industrial Development Authority (MIDA)
10t Floor, Plaza Sentral ,

Jalan Stesen Sentral 5

Kuala Lumpur Sentral

50470 Kuala Lumpur

Tel: +603-2267 3633

E-mail: investmalaysia@mida.gov.my

Application for Import Duty and Sales Tax Exemption by a Company

In parallel to applying for ITA, Company A downloads the PC Services Forms

(10.3.2009) (Appendix Ill )t oget her with the Guidelines fr
and with the assistance of the APVSP, completes and submits in three (3)

copies with additional four (4)  copies of Appendix | and/or 1l (if applicable) to

the address listed below. Company A submits the application prior to

importation and customs clearance or purchase of the machinery,

equipment and materials at least three (3) months before importation or

purchase to avoid any delays in the processing of the applications.

The Director General

Malaysian Industrial Development Authority (MIDA)
2nd Floor, Plaza Sentral,

Jalan Stesen Sentral 5

Kuala Lumpur Sentral

50470 Kuala Lumpur


http://www.mida.gov.my/
mailto:investmalaysia@mida.gov.my

(Attn.: Director, Busine ss & Other Services Division )
Tel: +603-2267 3633
E-mail: investmalaysia@mida.gov.my

Not e: This type of application is also ter me
import duty and sale tax exemptions for al | machinery, equipment, materials,

spare parts and consumables used directly in the initiatives (which are not

produced locally) can be applied for while for those that are purchased

locally can be considered for sales tax exemption. Companies eligible for ITA

of 100% for generating RE for own use include manufacturing companies and

companies managing office buildings/condominiums, shopping complexes,

hotels, etc. provided expenditure is incurred by these companies.

SCENARIO Il

Application for Import Duty  and Sales Tax Exemption on Solar PV Syst em
Equipment by Importers/APVSP

Company B is an approved service provider (APVSP) and plans to bring in

solar PV modules and inverters. Company B downloads Form PC Services
(10.3.2009)(Appendix Il )f r om MI DAGds Website, compl etes
supporting documents* and submits it to Suruhanjaya Tenaga (ST) with a

copy to PTM (MBIPV).

PTM validates the application of Company B and if in compliance, submits a
validation report to ST. Upon rece ipt of the validation report, ST then issues a
validation letter to Company B. Company B then submits the application
together with the validation letter issued by ST to MIDA. Once approved
internally, MIDA forwards the application to the Ministry of Finan ce. Company
B can then expect a letter of approval from the Ministry of Finance.

Another example under this category is if Company C is an importer or
distributor of solar systems for the telecommunication industry and plans to
bring in a new shipment of  equipment consisting solar PV modules.

The following are contact information of the relevant agencies involved:

Director

Economic Regulation & Industry Development Department
Suruhanjaya Tenaga (Energy Commission)

13t Floor, Menara TH Perdana

1001, Jalan Sultan Ismail

50250 Kuala Lumpur

Tel: +603-2612 5536/5412

Fax: +603-2691 2654


mailto:investmalaysia@mida.gov.my

MBIPV Project

Pusat Tenaga Malaysia

No. 2, Jalan 9/10

Persiaran Usahawan, Seksyen 9
43650 Bandar Baru Bangi
Selangor

Tel: +603-8921 0865

Fax: +603-8921 0911

Email: infopv@mbipv.net.my

The Director General

Malaysian Industrial Development Authority (MIDA)
2nd Floor, Plaza Sentral,

Jalan Stesen Sentral 5

Kuala Lumpur Sentral

50470 Kuala Lumpur

(Attn.: Director, Business & Other Services Division )
Tel: +603-2267 3633

Fax: (603) 2693 7791

E-mail: investmalaysia@mida.gov.my

*Note: The supporting documents include the following:

A Company business details (as per MIDA PC Services Form);
A cCertificate of OAut horisationbo from Principles
_concerned (for Importers);
A Evidence of being an APVSP;
A List of Products for which exemption is sought, giving:

0 Product Technical parameters;

0 Product manufacturing standards and ¢ ompliance validation;

o Compliance test certificates from SIRIM or other recognized Testing Institution

(recognized by Standards Malaysia).


mailto:infopv@mbipv.net.my
mailto:investmalaysia@mida.gov.my

Appendix | : Example Calculations for ITA and CA
Calculations for ITA and CA benefits

Investment Tax Allowance (ITA) is an incentive given to companies to
encourage them to invest in energy efficiency (EE) and renewable energy

(RE) projects. This incentive is in addition to the Capital Allowance (CA)
granted for investment in plant and machinery required for conduc ting the
activity/project.

The benefit of ITA as an addition to CA for any company that invests in BIPV
for generating RE for its own consumption is shown in the hypothetical
example in Tables 6 and 7 below.

Capital Allowance (CA) is seen as a deduction f rom oOadjusted
certain types of capital expenditure provided under Schedule 3 of the
Income Tax Act 1967. It comprises the following types of provisions:

+ Initial Allowance (IA & for the first year allowance);

+ Annual allowance (AA - for subsequen t years until the full am ount is
availed);

+ Balancing allowance; and
+ Balancing charge.

For the examples in this document, only the 1A and AA shall be considered for
simplicity, as the other provisions are not relevant for the example. They apply

only if th e assets under the qualifying investment are disposed off before the

CA is fully availed. Rates of IA & AA for selected products and equip ment are
as shown in Table 6.

Table 6 6 Sample Rates of Capital Allowances

Type of Asset Initial All. Rate (%) Annual All. Rate (%)
1. Motor vehicles, heavy 20 20
machinery
2. Plant and machinery 20 14
3. Others 20 10

Note: PV system components fall underitem2 odopl ant and machinerybo

The hypothetical case considered is based on the assumption that there are

no other elements of CA to be accounted for and the business results for the

year when the investment in RE plant for their o wn use is made are asin Table
7 below .

Table 7 6 Business Revenue & Expenditure

Business income for the year RM 1,000,000
Operating expenditure for the year RM 800,000
Adjusted income 06 Al RM 200,000

Capital investment in RE for own use RM 100,000

ncom



Example 1
Capital Allowance Savings

Based on item 2 of Table 6, the business statistics shown in Table 7 and the
respective corporate tax rates in effect, the CA provisions are calculated as
below.

Corporate tax rate is 25% from 2009. CA and ITA savings for the example in
Table 7 are shown here in  Table 8.

Table 8 8 Capital Allowance Tax Savings

Year Tax CA % CA value RM CA tax Cumulative tax
rate % saving RM saving RM
1 (2009) 25 1A 320 IA 0 20,000 5,000 8,500
AA 014 AA 014,000 3,500
2 (2010) 25 AA 014 AA 6 14,000 3,500 12,000
3 (2011) 25 AA 014 AA 014,000 3,500 15,500
4 (2012) 25 AA 014 AA 9 14,000 3,500 19,000
5 (2013) 25 AA 014 AA 014,000 3,500 22,500
6 (2014) 25 AA -10 AA 610,000 * 2,500 25,000

*Note: CA for year 6 is 10% to make total of 100% over the period.

Investment Tax Allowance (ITA) savings are as below:

The tax saving from ITA for the investment in plant to generate RE for own use,
based on 100% of the qualifying investment at the corporate tax rate of 25%
from 2009, becomes 25% of (100% of the investment) i.e. RM (0.25*100,000) =
RM 25,000

Adjusted Income (Al) 0 Capital Allowance (CA) = Statutory Incom e (SI)

Investment Tax Allowance (ITA) savings are shownin  Table 9.

Table 9 & Investment Tax Allowance Savings

Year 1 (2009) 2 3 4
Al total RM 200,000
S| after CA RM 166,000
ITA eligibility RM 100,000 * 0 0 0
Tax rate % 25 25 25 25
Tax savings RM 25,000 0 0 0

*Note: ITA eligibility is fully utilised in year 1.



Therefore the total tax savings for Example 1 become:

Table 10 o Total Tax (Fiscal) Savings

Year 1 2 3 4 5 6 Total
CAvalueRM 34,000 14,000 14,000 14,000 14,000 10,000 100,000
Tax rate % 25 25 25 25 25 25 N/A
Tax saving 8,500 3,500 3,500 3,500 3,500 2,500 25,000
RM o6 CA

Total ITA 25,000 0 0 0 0 0 25,000
savings RM

Total tax 33,500 3,500 3,500 3,500 3,500 2,500 50,000
savings RM

Therefore the total corporate tax savings is RM 50,000 and net investment by
the investor is only RM 50,000 as shown in Table 11.

Table 11 & Investment in RE for Own -Use - RM 100,000
(Statutory Income RM 200,000)

Qualifying capital Corporate tax Net investment by owner
investment savings
100,000 50,000 50,000
Percentage 50.% 50.0%
Example 2
This example shows the tax saving calculations if the Sl for the year that the RE
investment was made is insufficient to cover the full ITA as shown in Table 12.
Table 12 6 Business Revenue & Expenditure
Business income for the year: RM 1,000,000
Operating expenditure for the year RM 900,000
Statutory income @ Sl (taxable income) RM 100,000
Capital investment in RE for own use RM 100,000

The company that

invests RM 100,000 in GCPV installation to generate RE for

their own use will need more than 1 year to avail its ITA benefits. This is based
on the reduced Sl after accounting for the CA benefits as detailed below.

Capital Allowance Savings

Based on item 2 of Table 6 above and the respective corporate tax rates in
effect, the CA provisions are shownin  Table 13.



Table 13 8 Capital Allowance Tax Savings

Year Tax CA % CA value RM CA tax Cumulative tax
rate % saving RM saving RM
1(2008) 25 1A 0620 IA 6 20,000 5,000 8,500
AA 614 AA 614,000 3,500

2 (2009) 25 AA 014 AA 0 14,000 3,500 12,000
3(2010) 25 AA 614 AA 614,000 3,500 15,500
4(2011) 25 AA 014 AA 0 14,000 3,500 19,000
5(2012) 25 AA 614 AA 614,000 3,500 22,500

6 (2013) 25 AA 010 AA 010,000 * 2,500 25,000

*Note: CA for year 6 is 10% to make total of 100% over the period
Investment Tax Allowance (ITA) savings are as shownin  Table 14.

Table 14 6 Investment Tax Allowance Savings

Year 1 (2009) 2 3 4

Al total RM 100,000 100,000 100,000 100,000
CA availed RM 34,000 14,000 14,000 14,000
Sl after CARM 66,000 86,000 86,000 86,000
Sl availed for ITA RM 66,000 34,000

Tax rate % 25 25 25 25
Tax savings RM 16,500 8,500 0 0

The total tax savings are shown in  Table 15.

Table 15 6 Total Tax (Fiscal) Savings

Year 1 2 3 4 5 6 Total
Total RM 34,000 14,000 14,000 14,000 14,000 10,000 100,000
Tax rate % 25 25 25 25 25 25 N/A

Tax saving 8,500 3,500 3,500 3,500 3,500 2,500 25,000
RM o CA

Total ITA 16,500 8,500 0 0 0 0 25,000
savings RM

Total tax 25,000 12,000 3,500 3,500 3,500 2,500 50,000
savings RM

Therefore the total corporate tax savings is RM 50,000 and net investment by
the investor is only RM 50, 000 as shown in Table 16.

Table 16 6 Investment in RE for Own -Use - RM 100,000

Quialifying capital Corporate tax Net investment by
investment savings owner
100,000 50,000 50,000
Percentage 50.0% 50.0%

(Statutory Income RM 100,000 a year)



Appendix Il : Form RE/JA (10.3.2009)

The application form for incentives to generate RE, Form RE / JA ( 10.3.2009)
can be downloaded from the MIDA web -site below:

http://www.mida. _gov.my/en_v2/uploads/images/e -Services_Portal/Forms_and_Guidelines/Services/OTHERS/REJA%20 -%20150107.doc

The front page of the MIDA Form RE / JA ( 10.3.2009) is shown below.

MIDA Form RE/JA

(10.3.2009)

APPLICATION FOR INCENTIVE AND / OR EXPATRIATE POSTS TO GENERATE
ENERGY USING RENEWABLE ENERGY RESOURCES

(1) Type of application (Please tick (V) where relevant):

(a) Incentive

(i) Pioneer Status r
or

(ii) Investment Tax Allowance -
and/or

(b) Expatriate Posts -

A. PARTICULARS OF APPLICANT/COMPANY

1. Name of applicant/company and correspondence address

Telephone No: Fax No: Contact person: Designation:

2 (i) Name of company which will undertake the energy generation project using
renewable energy resources

(i) Date of incorporation:

(iii) Company registration no. :

(iv) Income tax reference no. :

W)

Income tax branch office :



http://www.mida.gov.my/en_v2/uploads/images/e-Services_Portal/Forms_and_Guidelines/Services/OTHERS/REJA%20-%20150107.doc

Appendix Il : MIDA Form PC Services (10.3.2009)

The application form for Import Duty and Sales Tax Exemptions  PC Services
(10.3.2009) can be downloaded from MIDAG w/eb -site below:

http://www.mida.gov.my/en_v2/uploads/images/e -Services_Portal/Forms_and_Guidelines/Manufacturing/DutyExempti on/PCServices%20 -100309.rtf
PC Services
(10.3.2009)

APPLICATION FOR
IMPORT DUTY, EXCISE DUTY AND/OR SALES TAX EXEMPTION
ON MACHINERY, EQUIPMENT AND MATERIALS
FOR SERVICES SUBECTORS

1. Type of application (Please tick (V) where relevant):

(&)  Machinery and equipment B
(b)  Spare parts/replacement parts B
(¢)  Consumables ™
(d) Materials and prototype I~
for:
()  New project
(i) Expansion/diversification/modernisation
project
(i)  Routine maintenance
(v) Others (Please specify)
Date of Total annual
2. Services activities ' | ¥ ? | commencement turnover Address of premise
of business (RM 060

No

1 Please list all services undertaken by the company

2 Please tick ( V) for the services that are relevant to the application


http://www.mida.gov.my/en_v2/uploads/images/e-Services_Portal/Forms_and_Guidelines/Manufacturing/DutyExemption/PCServices%20-100309.rtf

Appendix IV : Flowchart for Interconnection with TNB

Flowchart: Interconnection with TNB

. Submit 1) PTM/MBIPV/PVGIA form
Application by customer, 2) TNB Application form

o . .
Submission via APVSP with RM 10.00 revenue

l stamp

PTM (MBIPV} Resubmit  <+— Note:
l TNB HQ will notify PTM
of any rejected
NO application(s) and PTM

MBIPVApproval will inform the

(2 weeks) respective customer via
APVSP
YES l

TNB HQ

v

TNB Approval (3 weeks)

l YES

TNB District

A

NO

Application Processed

Signed Forms Returned to TNB HQ,

Register Systems into CIBS



Appendix V : Flowchart on Testing & Commissioning

Testing & Commissioning Process

Inform APVSP of — APVSP to install BIPV system
Application approval

APVSP to procure & install meter
(with letter from PTM) (2 weeks)

|

APVSP to request for T&C from

PTM (MBIPY / PTM (with3 weeksd no

Inform PVMC

TNB HQ

Test & Commission by APVSP &
witnessed by TNB & PVMC

NO
T & COK
Rectify >
A 4
Report prepared by Installer
& submitted by APVSP within [ PTM (MBIPV)
3 weeks
(via PTM)
A 4
TNBD

A 4

< Operation & Billing >




Appendix VI : Flowchart for Registration & Licensing with ST

Application by Customer via APVSP

v
Apply to PTM .
Resubmit
(MBIPV) N
Application P (2 weeks) NO 'z
ication Process (2 weeks >
pp > END )
MBIPV forward
to ST aat
*If necessary/
exceptional
NO cases
ApproVaI by ST ........ .’ ..................
ST Process
A\ 4
Copy to PTM
A\ 4
Inform Owner

If Licensing
Required

Inform Owner

A 4

Fees Paid to ST o
(Annual license fee to be paid
to ST by 31 December every
year for duration |of license)

Installation Registered
& Licensed

ST issues License

The ST License Application Form for BIPV is shown in Appendix IX.



Appendix VIl : TNBForms for Domestic Application

(Front page only)

UNTUK KEGUNAAN PEJABATIFOR OFFICE LISE
kodswan [T T T 1] Nesamwoe [TTTTTTTTTT]

TENAGA
kodBaoms [ L1 ] L 1] Nodbmn CIITTTTTITTTT]
-NASIOMLW

oo (LTI

BAHAGIAN 1 : UNTUK DIIS1 OLEH PEMOHON/SECTION 1 : TO BE COMPLETED BY APPLICANT
(BORANG INI HENDAKLAH DISI DENGAN HURUF BESAR) : (FORM TO BE COMPLETED IN CAPITAL LETTERS)

1A, BUTIR HONAPPLICANT'S DETAN.
Gelarary Satvavon (EnciPusnCiv'Gelaran Lan |

BUTIR PE

(e Men Adina Oter Salatation)
Nama Permchon/Appécants Name No. WP Lamay Old 12 No

No. KNP BawNew IC No . v e oy
No. Paspot Pasapor! Na

R vt BT A 1y [Jaseemat reevissrromise Actrass [Jpsemnee SusseManyritasng Accsovs
Alarvse Pramis Blagy Purmohonan Beuidan Elkir NPy amiee Adt ey Al Sural-Meryura' Maing Addbees

Nu.'m Thnum Ne. LotNa. Pangsapur! / m Aarot/Actess
Na Floor Lot NoApartment No IIIlIIlIIIIIIlIIlIII

Sangunan/ | | J LTI UL UL T 0TI T

Budcdrg
Nama Jalav Streef Name
passos/ CTTTT]
& 2] Postoode
—
Tarnan/Sehayen 'l 1 s I N N N O N |
Gav iy Sectan Town
posress [T T L1 wogens (T T I I I I I I T ITITITT]
Post Code State
Bandar/| [ 1 1 1 L1 I VT AT I ITT] Tewloncy: |4 1 VI 14T V111
Town Twbwptone (M)
et/ | ] L LT LT D LRI VYR ITTTTT] LCCCUX R I N N O I |
Sexde Talephone (O)
Twleton (R) / IIIIIII'III' Fan/ Illlllllllll
Telophone (M) Telotax
Tuiwton (P} 0 I R emel/ L1V LIV 0V LT V0TI TYTT]
Tetephone (0) E maf
Telelca Bimbe / Illllllllll
Handphone
Fa/ Teiotar 4
eont/ [T L1 111171
E-mad
Sanus Prema/Pramiee Status
Osenseiown [Jsewnient [Jusioviainv others
Jervs Kediamany Type of Resdence
[Jrers setnghe: [Jreces vun Trgkat ! [Juaintain. St nysmokan
Temroce Swrmi-Detached Ovrn, ploase spwcdly
» Borang permchormn in: Sl sec s @ Thw wpphcadon fovm iy frwe of chrge

o Borarg permohonen ink hendakish disi dergan pers mata bual! Ths apptomion ko fa © be filed with Bl pomt perr

Note: TNB customers who wish to get copies of their Supply Agreement with
TNB need to request the local TNB Office to give them a copy.



Appendix VIII : TNB Forms for Non-Domestic Application

(Front page only)

PEAMOHONAN BEKALAN ELEKTRIK PERNIWGAAN/BUKAN-DOMESTIK - PENYAMBUNGAN PENJANA PV
BUSINESSINON-DOMESTIC ELECTRICITY SUPPLY APPLICATION - PV GENERATOR INTERCONNECTION

UNTUK KEGUNAAN PEJABAT/FOR OFFICE USE

No. Sambungan

TENAGA
= NASIONAL serrap

BAHAGIAN 1 : UNTUK DIISI OLEH P TO BE COMPLETED BY APPLICANT
(BORANG INI HENDAKLAH DIISI DENGAN HURUF BESAR) : (FORM TO BE COMPLETED IN CAPITAL LETTERS)

No Alaun

!

Gelarary Sateaton (Enoi Pusey O Gelaran Lain ) No P Lama' G 1C No
(M n Miss Other Sakason) No P BarwNew /C No, : - I I | I l""“
Narma Perrohon'd ppicants Nane No. Paapot’ Passoort No o
No.Fendafiran Sywhat'No. Perniagaan [ I l l l l l

Ca Regrstrason No Buninass Fegisradon No

Nama Syee bt Company s Name

NSNS ENEEEEESEEEEEEEEEEEEEEEEEEEEEEEEE

18, ALAMAT/ADDRESS : : v
81 ginarmar ke'Bil send 1o D»\hmm Promin' Prenvse Acress DMﬂt Surat Meryurot' Mahng Addrass
Alarat Preonis Bag Permobonen Beboadan Elbar iy Pramise At wes Alurat Surnl-Marnung' Mading Adcosss
No. m Tinghat / m No. LotNo. Pangsapuri m Roarral/ Akt e

No Floar Lot No A per tment No

Buliey

Nama Julary' Stroer Nams

==—L====L.. I Pt DID]
_r Post Code

TamanSekayon s/ | VR T AT AR T AT ARTATTN
Gawcinty Secton Town

poskes [T T T 1] Meget/ [TT T TI I I TTITTITTI 11
Fost Code Stam

e | | 011 L LT LT LT T 1TT] (T I

Town: Telepdone (M)

Negert/ LT L VL VTR VL LR VAU P T Y d U] vwwence LTV TETTVET]

Stiate Teepionw (O)

Teiston (R) LI i iiil Fo NN EEEERE

Tlwpcne (M) Tovwlng

Tulelon [P}/ I I D e LLLLLL L LTIV TTTTTTT]
Twphone (0) v [TTTTT11]

lnhphcrnl-lrmrlllllllllll

Handphone

Fax Telatax

Emet/ [ ] | I HEEEEEN

E-mad

Sweus Promin/Premese Status

Dﬁi«erww DSmn Rent DLm {mry'Otherm

« Borang pormahonan ini dibes seosrn pecoumay This apphication forn is distnbuted froe of charge
« Borang permaohionan im hendakiah dial dengan pena mata buat' This anptoation S (s 1 be fitked with ba¥ pomt pen

Note: TNB customers who wish to get copies of their Supply Agreement with
TNB need to request the local TNB Office to give them a copy.




Appendix IX : Suruhanjaya Tenaga Licensing Form

STOPEIT 1-A SREP - PV (2008)

ST{PEN 1-A SREP — PV {2006)
PERMOHOMNAMN PELESEMAN AWAM BIFY

—

S

Nota Permohonan

m
[2

BAHAGIAN A : BUTIR-BUTIR PERMOHOMAMN

[Tandakan [+ ) calam kotak berkenaan)

Suruhanjaya Tenaga

Borang ini hendaklah diisi dalam doa salinan dan dikemukakan bersama dokumen-dokumen berkenaan kepada
pejabat Survhanjaya Tenaga lbu Pejabat.
Permohanan ini hendaklah ditandatangani dan dicop oleh pemohon sendid atau pihak pengurusan syarikat.

pepasangan

1.0 Marm a Syarikat, MNo.
Pendataran, Alam at
Berdaftar dan Poskod, Mo
Telefon dan Mo, Faks
Pemachon.
2.0 Alamat Surat Menyurat, No.
Telefon dan Mo, Faks.
3.0 Butiran Tapak Pepasangan B Lot
4.0 Aktiviti Pelesen Parniagaan 1
Pengilangan [
Perladangan 1]
Perkhidm atan L1
Lain-lain (3ila myatakan: .. ]
5.0 Tempch Lesen Diperlukan Tahun Mul ai
Tempoh
6.0 Tarikh Pentauliahan Pepasangan dijadualkan
BAHAGIAN B : BUTIR-BUTIR PEPASANGAM
1.0 Loji Janakuasa
a Jenis janakuasa (enjin disel, wrhin ga dan sshagainya)
h. Bilangan serta keupayaan setiap janakuasa Ky
. Woltan, fasa dan frekuersi penjanaan K
Fasa hz
2.0 Butir-butir Sistem Penjanaan Tenaga PV
Jenis modul PV Keupayaan Kwp




STOPE)T 1-A SREP - P (20068)

Bilangan modul ke upay aan setiap Ko

dipasang modul

lenis "lnverter” {Jenama ke upayaan kA,
& model) “irmverter” kot

AngEaran penjanaan

m aksim a ke

Angearan jumlah

pengeluaran tenaga Kvh

setahun

3.0 Kos Pelaburan, Penjanaan dan Tarif Jualan

a Jumlah kos seunit tenaga elektrik dijana senfki]

b, Cadangan kadar tarif tenaga elektrik yvang dikenakan kepada senfki]
pEnEEUna

o Kos keseluruhan pepasangan PAW R

d. Tempch bayar halik (pay hack pericd) pelaburan pepasangan tahun
P

e. Internal Rate OF Return (TRR) o

4.0 Kertas Cadangan Projek

Ringkasan cadangan projek vang mengandungi keterangan-keterangan berikut hendaklah disertakan:
Silatandakan (4f ) untuk keterangan vang berkenaan.

-tapak projek, pris aktiviti perniagaan dan sebagainya [
- jadual perlaksanaan [

- financial viahility stody untuk penjanaan, kos projek, rate of return )
dan lain-lain vang berkatan ()

- lain-lain keterangan sokongan []

BAHAGIAN D: PENGAKUAN PEMOHOMN

1.

MNama:
| atan:

Tarikh :

mengaku hahawa maklumat-maklumat vang terkandung di dalam permchonan ini adalah
benar dan kenyataan-keryvataan adalah betul dan saya sedar adalah menjadi suatu
kesa dhan di bawah seksyen B Akta Bekalan Elektrik 1990 jika maklum at-maklumat vang
diberikan itu adal ah palsu.

Saya bersetuju untuk mematuhi terma-terma dan syarat-syarat lesen awam penjanaan dan
pembekal an tenaga elektrik vang diberikan oleh Suruhanjaya Tenaga

(Tandatangan Pemohomn) (Cop Rasmi)




Appendix X : PTM Interconnection Form

This form can be downloaded from the following web -page:

http://www.mbipv.net.my/dload/Microsoft%20Word%20 -%20PV%20interconnection%20 application%20form -rev4.2007.pdf




