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Project for the Training

Situation

You are a factory manager at Thai Charoen Paper Pulp
factory. The factory is located at 99 Rai Khing
Subdistrict, Sampran District, Nakorn Phathom. During
the recent executive board meeting, you receive an

important message from the board.

Company Board:

“...This is very important time.

Our competitors in  other

countries start to gain more

market  share  from low

J

something otherwise we will risk having problem in a

production cost. We must do

long run. | would like you to find way to reduce our
production cost. Actually, our current turnover is still
quite fine. I’'m telling you that we don’t have financial
problem yet. | just start to worry about our role in long-
term. So, if we want to do something, this is a time. We
have considerable money for a project to reduce our
operation cost. | prefer that we do this project
internally, using our own personnel. So that no other

people mess around in our factory....”

After the board meeting, you came back to the factory
and call for a meeting with relevant person to jointly
analyze current situation in your factory. The following

are their inputs
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Engineer from Production Department

Financial Officer

“...our machine and equipment are
quite advanced. They have been
bought recently. Their efficiency
should be very fine. For our air
conditioning  system, we have
already enhanced its efficiency by
using incentive from the efficiency
promotion project of the Ministry of

Energy...”

“..from what | see...our water and
electricity bill of our factory is
extremely high. Let say... 60% of our
cost is with electricity bill. If you
don’t believe, just have a look on
my file now. We have all electricity
bills in the past 5 years. Why don’t
you turn off air condition and some
lights? This is too much. Perhaps, we
can decrease number of our staff but

they may be upset...”

Facility & Utility Officer

“..can we just don’t mess up with
our air conditioning system. We
decided to put some air
conditioning after we conducted a
detailed study which show that our
productivity increase significantly
when our staffs work comfortably.
Our lighting system is 100% LED.
They are already good...”

MISEDUUUEINR / Training Workbook

i / Page 3



myeusHA{UR: nsldgiievimunlasinsmdnulaerfinduuuinasuuvdsan

Training: Solar PV Rooftop Implementation Guidelines

'USAID

Deutsche Gesellschaft
I Z fir Internationale
5 Zusammenarbeit (GIZ) GmbH
%j FROM THE AMERICAN PEOPLE

nsnildgoidosiu viuldilonannnsiuifiouvesin
ﬁv‘?muag'SﬂiiqmuwﬁﬁjﬁLﬁ’]’ﬁeuaa‘[iqmuiﬁl,ﬁw‘hrmam(?T’q
szuunanliliianndinuuaeinduuuindauundann
(Solar PV Rooftop) U vhuaeilnnuAninisinaeszuy
nAnlu#14 Solar PV Rooftop viteldluies s199eidu
ﬁmauwﬁaﬁlﬂulﬂlmumﬁhaaﬂ&’uﬂqumwamﬁmﬁu
Usgdnsnmnisnan ﬁﬂuﬁaiwﬁw%’ayjaLﬁanﬁuﬁmﬁu

Ts9uvauiamsaus L iiunsaaly

U3t Wenszaulveiady S1dn Uszneusenguenais

17

Fasolui

74159974 (Building Plan)

(V)

North

|

oS 5

Building 5

rking Lot

anupoash Pa
Uaoomu Chimney
\(\'\lmllﬂ I
Waste \ncinerator

After this internal meeting, you met with one of your
friend who work in different factory. The factory owner
has just install solar PV rooftop system. So, you’re
thinking that this might be a good solution...installation
of solar PV rooftop system to reduce your electricity
bill. This might reduce your production cost at the end.
So, you start to collect data and information of your

factory.

Thai Charoen Paper Pulp factory consists of several

buildings. Details are as the following:
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Building 1

Building 1 was built since establishment of the factory
20 years ago. Its structure and roof remain the same
since then without any reinforcement or renovation.
Previously, main production line is in Building 1 before
it was relocated to Building 2 later. Nowadays, the
Building 1 is used for storage of equipment. The roof of

Building 1 is south-facing.

Building 2

Building 2 is old. It was built 10 years ago when the
main production line was moved from Building 1 to
Building 2. There was a fire accident in this building
which damage the original structure severely. So, all
roof and structure were completely rebuilt 1 year ago.
Currently, the structure is much stronger than the

original one.

Building 3

Building 3 is a 10-storeys office building. The rooftop is
flat. The company executive decided to use the area
as rooftop garden. However, not much people use that
area. There is a chimney nearby that emit smoke.
Usually, the wind blows the smoke to this rooftop

garden.
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Building 4

Building 4 is a newly built building to accommodate
new production line. This building was built when Thai
Charoen Paper Pulp factory win a big contract with
Japanese large firm. The structure of Building 4 is very
strong by design since in the beginning. Therefore, there
is a plan to build new floors on top of this building to
accommodate new testing facilities in the next 3 years.

The roof is flat.

Building 5

Building 5 is newly built to receive VIP guests of the
factory. There are meeting facilities and large exhibition

halls. The roof of this building is flat.

Cafeteria

The factory cafeteria consists of many good restaurants.
The roof is flat and has many exhaust ducts from

kitchens below.

Outdoor sport field

This outdoor sport field was built 5 years ago. The staffs
like it very much. They usually gather in the field in the

evening for exercise and talking with colleague.

Warehouse

This warehouse has the biggest roof area among all
buildings. It situates in the north side of the factory
premise. Therefore, it benefits for shading provided by
other buildings which are taller all-day long. There used
to be a plan to reduce energy consumption by
installing insulation under the roof. However, based on
the energy audit, this is not really necessary. The roof

is south-facing.
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Parking lot

Originally, this parking lot was built up very simple.
There is a slant to provide shading on the parking cars
beneath it. However, the slant wore down quickly and
the staffs started to complain. Therefore, new roof for

the parking lot was built using metal sheet.
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1: nsUsefiudanuii 1: Site Evaluation

1-1: inuAnNunlalulssuyiuiuiedfnen wd sy 1-1: Do you think which area in your factory have good
faneszuuNaa i In A ULase indLUURARAIUL  potential for installation of solar PV rooftop systems?

nasAlatng (@denigndes 3 Us) (There are 3 correct answer for this question)

1A 1 Building 1

81A13 2 Building 2

21A15 3 Building 3

21A17 4 Building 4

21A17 5 Building 4

15991913 Cafeteria

AUINARINAIILA Outdoor sport field

TnFEUA Storage warehouse

AUIDATA Parking lot

1-2: 91nanunsailagtiu vinuAndiguuuun1saniiunis  1-2: Based on current situation and surrounding factor,

Taunagdanuimunzauiulasanisvesinu (@enlawiles  what should be the most suitable business model for

JoLRe) this project (select only 1 answer)
Iimwuawhuawgum (Self-financing) Self-financing model
Tiusgnenvuntamulussuu wasaAssvigliii Third-party ownership model

T9nul5991u (Third-party ownership model)
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1-3: Your team is inviting several renewable energy
companies to conduct a site visit at your factory. You
are thinking about which information are still missing
that you must collect and submit to those companies
for their advanced preparation (There are 4 correct

answer to this question)

Collect the factory load profile data from PEA

website (www.amr.pea.co.th)

Discuss with Metropolitan Electricity Authority
(MEA) to get data on your factory load profile and

electricity demand of your factory.

Discuss with Electricity Generation Authority
Thailand (EGAT) to get data on your factory load

profile and electricity demand of your factory.

Determine GPS coordination of each building

Conduct measurement on all roofs

Make copies of all electricity bill over the last 5

years

Take photo of all roofs in the factory

Draw path of sun path over a day

Collect data of production equipment usage over

a day

Collect all electrical drawings of the factory

Collect all process flow diagram of the factory
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1-4: vihuAnegdlsiuuium A
Wnzduuigniilew 5 uTguganuiiasRing

Liunglown egndenainesodniae

Check with human resource department to
obtain number of employee who come to work

in the past month.

Survey electrical appliance on a floor of your
office. This shall be used as a reference for

estimating electricity demand of the factory.

Prepare a private power purchase agreement

Your team has coordinated with few short-listed solar
companies who are interested to install the solar PV
rooftop system at your factory. Following are the

summary of all discussions.

Company A

Good morning. Our company is in
renewable energy business for a
long time. So, we can help you in
securing power

(PPA)

purchase

agreement with  relevant
power utility so that your project

can be set up smoothly.

1-4: What do you think about Company A?

I think they are fine. Let’s them for the site visit.

I’m not convinced. Don’t waste time with them

anymore.
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1-6: vimuAnegdlsiuuiem C
Wasduuignilew Byugaoufiasedingd

Liuneglown egndenainerodniae

Useaun1salAnmesguy Solar PV

Company B

Nowadays, many people are
interested on using solar PV
» —7 rooftop. This is because the cost
per kWh is declining, it is even
below the retail electricity tariff of power utility. All
licenses are now not that difficult to obtain. We can just
go to one stop service at the Ministry of Energy. We can
apply for all license (e.¢. building permit, factory permit,
etc.) there. I think solar PV rooftop have lot of potential

in Thailand.

1-5: What do you think about Company B?
I think they are fine. Let’s them for the site visit.

I’'m not convinced. Don’t waste time with them

anymore.

Company C

Good morning, our company has a
long track record in installation of
solar PV rooftop system for many

factories in industrial estate.

1-6: What do you think about Company C?

I think they are fine. Let’s them for the site visit.

I’'m not convinced. Don’t waste time with them

anymaore.
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1-8: vimuAneg1alsiuuIem E
Wasduuignilew Byugaoufiasedingd

Liuneglown egndenainerodniae

Company D

Hi, this is a good time for solar
PV rooftop. The system price
has decreased significantly. |
cannot tell you yet how much
your system will cost. There
are several factors that will affect the system price. |

must conduct a site visit to your factory first.

1-7: What do you think about Company D?

I think they are fine. Let’s them for the site visit.

I’'m not convinced. Don’t waste time with them

anymore.

Company E

Hello, our company is still new
in this sector. If we have a
chance to work with you, this
will be our great reference
project. Although we are new,

our

personnel

are highly qualified and quite
experienced. Most of our staff moved from other large

renewable energy companies.

1-8: What do you think about Company E?

I think they are fine. Let’s them for the site visit.

I’'m not convinced. Don’t waste time with them

anymaore.
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1-10: vuAneg1alsiuusim G
Wasduuidnilow 5 dyugaoufiasding

Liunglown egndenainesodniae

Company F

From my assumption on Thailand
feed-in tariff, a payback period of
your project is no longer than 10

years for sure.

i

1-9: What do you think about Company F?
I think they are fine. Let’s them for the site visit.

I’'m not convinced. Don’t waste time with them

anymore.

Company G

Hi, | would like to ask your
permission to take a drone to
your factory during the site
visit. We will fly it and capture
several photos of your roofs
from high angle. This should
give us a clear understanding on

the project.

1-10: What do you think about Company G?
I think they are fine. Let’s them for the site visit.

I’m not convinced. Don’t waste time with them

anymore.
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1-12: vihufnegelsiuuiem |
Wasduuignilew Byugaoufiasedingd

Liuneglawn egndonainesedniae

Company H

In the old day, a solar PV

rooftop project is not easy. It

&

was always problematic in
getting grid connection
agreement. They rarely

allowed that. Nowadays, it is easier. You just have to
procure a large energy storage system. With that, they

will allow you to connect to the grid immediately.

1-11: What do you think about Company H?

I think they are fine. Let’s them for the site visit.

I’m not convinced. Don’t waste time with them

anymore.

Company |

Our company will give a 10%
reduction from what you’re
currently pay to the power
utility. We will take care all

investments on this project.

[ 1]

After 10 years, | will transfer ownership of the system

to you.

1-12: What do you think about Company I?

I think they are fine. Let’s them for the site visit.

I’'m not convinced. Don’t waste time with them

anymaore.
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1-13: yvhuAnegalsiuuiim J
Wasduuidnilow 5 Byugaouiiasdingd

Liunaglawm egndenainasiedniae

Company J

| have already prepared
preliminary  financial ~ model.

However, this is just a rough

\Vi ¥

factory have a good potential in reducing electricity

fisure. | have used Google Map to

check your roofs. | think your

demand. If | have a chance to visit your factory, | will
adjust all figures in the model to make them more

precise.

1-13: What do you think about Company J?

I think they are fine. Let’s them for the site visit.

I’m not convinced. Don’t waste time with them

anymore.
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LA AR NARAIULNEIA1L599U e luduiivinuandula
Suimnssuuniimdwdnfinns 1000 Aladndgen (kwp)

Wisnanlniwaglglniesniglulsaanu

Wigdesginanouumuynansiiu  viuldldauufgiui
Ui damdunulunisiindassuunans TgldiGudan
surAsaiusemiiasmaiug (Credit Line) 100 &y
vz liRuduszinas 20 v Wuszezna 7 7 9
Snamoniedenay 575 el uazdnufindovesyariiu

amuayldiunuvesinies

[ '
o a o v =

PI9UUSENIHDINITHNANDUBLNUNADINISHNLTIY  LiiDURLY

mdosiiuiulusnstesar 12 uavdnsmende
U51A91NALEEIYIN A USRS WaRa ULILYB IS URS

Sguieeny 25 U Uaguuusevldlasunisdaasudns
Usglovtinani®la 9 9nAuenIsuNIsaEEsunIsasu
(Board of Investment) lngidsn@ulatfyanalugnm

Soway 20 mal

Huvewihulalateyaseludadlulunuuiaeminstu

v

agaﬁ"ﬂﬂ (General Information)

1 ¥91lAT9n17 | Project name

Financial Evaluation

You decide to proceed with the solar PV rooftop
system with installed capacity of 1,000 kWp. The

purpose is to generate electricity for own consumption.

To conduct a financial analysis, you define the
following assumptions: Your company shall take out a
20 million THB loan, drawing on an existing 100-million-
baht credit line that the company has with Siam Bank.
The loan tenure is 7 years, at an interest rate of 5.75
percent per annum. The remaining investment capital

will come from your company’s retained earnings.

Your company will accept a risk premium of no less
than 12% above the risk-free rate, which is given by the
rate on 25-years government bonds. Currently, your
company does not receive any tax benefits from the
Board of Investment. The corporate tax rate that your

company currently pays is 20% per annum.

You team have put the following data into the financial

model.

[

U3 Weanszawlneladey 1 wngind | Thai Charoen Paper

Pulp Factory 1 MWp

2 33621I819031ATINT | Project duration

25U | 25 years

3 | 963 | Location

99 n.9als39 o.a1uns1u JanTauasUgy | 99 Rai Khing

Subdistrict, Sampran District, Nakorn Phathom

4 | Juiniulasanig | Project start date

8 NUAMUS 2561 | 8 February 2018

o I
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‘ﬁ'ayjaﬁ"'a‘l‘tl (General Information)

5 | AnuuLas | Solar irradiation 1,821.28 kWh/915.41./U | 1,821.28 kWh/m*/year
(ToyaannsuiauIng I unaLukaraysnYndey | Data
from Department of Alternative Energy Development and
Energy Efficiency)

6 | Ysunauliiildsiel | Annual electricity | 4,001,696 wiae | 4,001,696 kWh

demand

7 | sUuuugasanlnd | Tariff type SMTIMNYINIA0IN5LY (Time of Use) | Time of use rate

8 | Usztanfianis | Type of consumer Aanisvualug | Large industry

9 | szAuusIfu | Voltage level 22 - 33 Alalad | 22 - 33 kV

10 | @nsuselewi BOI i YaqUu | Current BOI | 14idl | None

incentive
11 | m8Rulatiiuana | Corporate tax Sovay 20 | 20%

AuUsmamaila wazAnlg3ne (Technical & Economic Parameters)

1| Armnugeydenasnu | Energy loss Sovay 18 | 18%

2 | Amdsuiindaldsimng | Specific Energy | 1,493.45 kWh/kWp/3 | 1,493.45 KWh/kWp/year
Yield

3 | psidenan nvetuksleanead | Module | $osay 0.50 sl | 0.50% per year
Degradation

4 | dadruiidudasssezinan Peak 1095v UL | Souay 68 | 68%
nanlwin | Peak time ratio

5 | &ndrufiidutieszezinan Off Peak vas | Sowas 32 | 32%

syuukdnliie | Off-peak ratio
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fuwUsmiamaiia wazAldane (Technical & Economic Parameters)

6 | SmsnarladnusuLiiu | Electricity tariff | dinduSosay 1 sel | 1% increase per year

adjustment

7 yaA1iuamu (laismm@gaﬁ%ﬁu) | Total | 31,500,000 U | 31,500,000 THB

investment (excluding VAT)

sneazdensigaunsal | Cost breakdown

- umdlwawad | Solar Panel - 18,500,000 UM | 18,500,000 THB

- BUOIMeS | Inverter - 3,900,000 U™ | 3,900,000 THB

- ules | Civil works - 3,063,000 uUm | 3,063,000 THB

- uszuulnda | Electrical works - 2,200,000 v | 2,200,000 THB

- AndeuseiuszuusImng | Grid - 2,424,000 U™ | 2,424,000 THB
Connection

- Aawilasenis | Development - 1,250,000 uw | 1,250,000 THB
Fee

- @ldsedu 9 | Other - 163000 UW | 163,000 THB

8 |UAvuButiasined | Replacement of | aviin1sdsuduiesnes 2 aswwaonenglasanig | 2 inverter

inverter replacements are expected over the project lifetime
Asa | U | Year Algane | Cost
Replacement
1 11 5 umsiadng | 5 THB per
Watt
2 21 5 umsiadng | 5 THB per
Watt

10 | ArlderuszuuiazUngesne | Operating | 0.44 uwsiaing | 0.44 THB per Watt

and maintenance cost

11 | Aseiu | Insurance Cost Jevay 1 Y9arIN1ITAUII | 1% of Total Investment Cost
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fuwUsmiamaiia wazAldane (Technical & Economic Parameters)

12 | Anl¥318USusiiy | Cost adjustment over

time

Sovaz 1 mal | 1% per year

1-14: vudesn1snsivimndadesing g dn1siasunlas
NI WanaULNUNIINISRUlASINTARAITEUUNAR LW TNYB
S Wenseaulnelasy 310 asiduinle dedu Jela
MUUANTUATIZRVINA 5 NTEl
n3fiN 1 yariuamuanassesas 10

aa i a o =y
N3l 2 Arenugdendsnuegisea 19.8

aa = ! ¢ Ay
N3 3 MsiFeNan MveLKslyaYad agiiTesay 0.55
siol
N3N 4 spsiAlvhusuinauiesay 1.1 el
a3l 5 vndagtuuigneyseninefuaniuselevinie

218910 Board of Investment (BOI)

INNANLAINANAIAY (ANUazden 2 nadey) aslunsne

ANUAN

a ad
NANDULLNUNIINTIILNU nseuN 1

=l
NIUIIU
o9

Financial Parameters Basecase Scenario 1

Project IRR

1-14: You want to know if certain factors change, what
are their impacts on the key project financial. Therefore,

you have designed 5 scenarios for the analysis.

Scenario 1: Investment decrease by 10%
Scenario 2: Energy loss is 19.8%

Scenario 3: Assumed module degradation at 0.55% per

year
Scenario 4: Electricity tariff increase by 1.1% per year

Scenario 5: If you company get BOI corporate tax

incentive

From the output of the financial model, please fill in

the following table (2 decimal point)

ASRIN 2 ASAIN 3 NN 4 SN 5

Scenario 2 Scenario 3 Scenario 4 Scenario 5

Pay Back Period (Years)

Net Present Value

Equity IRR
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2: n1svidannasnInday (Contractual Agreement)

' a

Tuitgn vihuidnduladenuien luans auauan 3ie (Ju

=

nildluugn A fs ) wvhaulasainsl lnganniseedu

v v
Y o v A a‘

Us™n lwans duauan 91ie ds1eaziduansnaluil

v v 2
[ YY) o o o A

USEn loans quaual 31in asds@eunelgaiieaaain
UsgnAauAuUIEN Chinese Way Solar Cell ualugiu
¥a99unosinesazlinaluladusymaosuiannusen
German Way PV Inverter Insludiuvesnisindaazld
Q"'ﬁ”'uLmJﬂuﬁuﬁ%ﬂﬁﬂssaummimmnmh 10 U #o U3EW

Fumsynds 3iin

agalsfinu waanndiviuldneiuduimsludeiu wud
vimsruiadumalisanneelivssaunisainlifiv

SumantuniunlulasenisduilevianeUneuieiiuun (laile

el e

1A39n13A1U Solar PV Rooftop) uguimsdaaueinuig
ffrrnauuInnansEUILNsRnRilnsaBen et
YaaiuliLuziini USEn asaadeuldeurin 3ane Wu
USemiiiideideneutned woezduiiunisirsuisndnan

siululasansingg

2-1: 9nlAssas19nleosureuludnesy uSenveswinuasl

Tasluadyntne (Fenmeuldunnnii 1 90)

Y

You decide to choose “Solar Lun Lah Company
Limited” to implement a solar PV project at your
factory. This is what you have discussed so far with

them:

Solar Lun Lah Company Limited shall procure solar PV
modules from “Chinese Way Solar Cell Company”.
However, PV inverter shall be sourced from “German
Way PV Inverter Company”. Solar Lun Lah Company
will contract a local contractor to construction and
installation, namely “All thing Consulting Company”.
They have long track record in the area for more than

10 years.

However, after you have already discussed with the
management board, they are very much concern about
the “All thing Consulting Company”. This is due to the
fact that they do not deliver good job in the past (not
solar PV rooftop project though). Your management
board suggest that you should hire a third-party
inspection firm to supervise all installation in detailed.
From what you heard, “Check Again and Again
Company” is a famous inspector with proven records.

So, you will definitely hire them for this project.

2-1: From the structure mentioned above, who is/are
your contracting party(ies). (Can select more than one

answer)

Solar Lun Lah Company Limited
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SN Fulmmnds 9119
USEN German Way PV Inverter
U3 Chinese Way Solar Cell

USUN M5I9d8ULREUIA 3119

fusuvesriulddisazuussinundn 9 91n319dan

FEMINIUTENVRIWNUNUUSENNLUIA WDUNTAAFITEUU

Trfulsenueewinu Falisteazidennamalul

(1) yad1vesyuu 31.5 duum (@ldsmandyadi)

(2) 199N15T15e U dnesalul

- viaasunaludya1dne 20% vosyardyny

9 v g £ o
- YANN1TNDATINLATAEU 40% GUENHEWT] EUEUN

- YNNI VOUADANYUEN LLazﬂWiVlﬂﬂan%UULﬂ%‘ﬂau

I

20% VB an&ey U

o

a

(3) SuuseiulsEansSanlaaneas 25 U Useansninlaim

731 80%

(4) Suuseruamnnusalgaead 10 U

(5) SuUsenuduIDsas 5 U

(6) NsguanazUngesnwsyuy leglureuivnvesdyny

MINudeen st usen ledns auduan 91 guanay
thgednwszuulivinundanisdweuszuuiaiadu g

USEmsnduanagliusnnslneAnA1usng 440,000 1Ma el

All thing Consulting Company

German Way PV Inverter Company

Chinese Way Solar Cell Company

Check Again and Again Company

Your team summarized key contents of a draft contract
between your company and the company who will
implement the solar PV project at your factory. These

are the summary:

(1) System price: 31.5 million THB (excluding VAT)

(2) Payment term are as the following:
- After signing the contract: 20% of the contract value

- After completion of system construction: 40% of the

contract value

- After grid connection and commissioning: 20% of the

contract value

(3) Warranty on solar PV efficiency (not less than 80%
after 25 years)

(4) Warranty on solar PV quality and workmanship: 10

years

(5) Warranty on inverter: 5 year

(6) System operation & maintenance: Excluded from
the contract. Solar Lun Lah company can operate and
provide maintenance service for your system after
system handing over with a service fee of THB 440,000

per year.
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2-2: fhenguuneuazdgygvesusenvinulaaiuiviiulewn
futllemdgaillu Ussiaulwuiivinumsavdeauwdsluds
dhenguunsuazdgygdiaiiellulsusiidenssly

a

(e gnees 3 U9)

o

yardayalidaau
nanstszRuliinlzgndes

SraLaIN1ssuUsEAuUNAEanINl

Reouluiunisauauasinednyseuuinagindiil

ILYLLIAVRIA Y YU

(7) Contract duration: 15 years. Ownership of the

system will be transferred to your company after that.

2-2: The legal and contract department of your
company wants your feedback regarding the contract.
What should you address to the legal and contract

department for further adjustment?

(There are 3 correct answer)

Contract volume is unclear

Payment term is not correct

Warranty period should be better

Terms and conditions on system operation and

maintenance should be better

Contract duration is not correct
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3-1: 195N AALASINISVRIVINUAINNSaTANSIASY (Wden

19u1nnIn 1 99)

WInsAITARATUNITAUNeUTUUTIUTEANS AN

ANTNER

wlgurskagnaninuginIsdasunisamu §msu

aAnSUselovumudseinnianis

3-2: JUSMITUSYNU0WIIUADINTTNIIVINRINATSALTY
159715 Solar PV Rooftop & uS®naglaansussluvi

Usennlatng (danleuinnin 1 99)

sniunmBRulatfiyarasasduiuna szevian 8 U

100% 093/aAN1TAIYY

gniungiuladfiyana 3 U 50% veeyar1n1s

agu

gAVIUBINTV D LATBIINT

o a & W

gnviueinsandringaunietansndudmsunis

q

naniadienn 1 U

3: Corporate Legal & Fiscal Incentive

3-1: Which incentive that is/are eligible for your project

(you can choose more than 1 answer)

Measure to promote improvement of production

efficiency

Activity-based incentives

3-2: Your management board want to know which kind
of incentive can be obtained from this project (you can

choose more than 1 answer)

Exemption of corporate tax for the duration of 8

years, 100% of investment

Exemption of corporate tax for the duration of 3

years, 50% of investment

Exemption of import duty on machine &

equipment

Exemption of import duty on raw material for the

production and export, 1 year
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Muldvinisuauelasainisinuguinsdalasuaiy
< 2 A P% Y v a a & o
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“‘AauAndniuasyudiuily
31,500,000 U @wsSulaseanisi

NUIENaINsadaassuyuld

ag13lstng”

4-1: AAEABUKUIMTRYNLS

501

a

UTENAUNT0TAATIRUNUIINIURUATINAY 20 A1UUW
sepzneiug 7 U Asnsnenidedosas 575 sol wavan
Suyuauveadivesdnd ... (A).....um Geazlidng
nanno UL lUAIUYE9L B (Equity Internal Rate of
Return — EIRR) 0gfi300as. ....(B).... Aol uazyadaqdy

a5 (Net Present Value-NPV) (iU ....(C)..... 80U

JuAUMLaY (A), (B) way (C) Ngnsesadlutosing (medley

2 AbIAUY)

(A) Bunuanid1ves (Guum)
(B) EIRR

(C) NPV (@uum)

4: Financing

You have proposed the project to your management
board. They have already agreed with your project and
want to call for a separate meeting again to discuss in
detail about the budget for the project. During the

meeting, the management board ask you...

Management Board

“How do you suggest our

company mobilize the

31,500,000 THB in investment

capital?”

4-1: What should you reply to the management board?

Option 1

The company is able to obtain a 7-year loan of 20
million baht at an interest rate of 5.75 percent per
annum. Additionally

will be

...(A). baht from retained earnings
invested. The total amount invested will
generate an Equity Internal Rate of Return (EIRR) of
...(B)...% per annum, with a net present value (NPV) of

..(0)... baht.

What are correct figures for (A), (B), and (C) (2 decimal

point)

(A) Equity (million THB)

(B) EIRR

(C) NPV (million THB)
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Internal Rate of Return — EIRR) a&ﬁ DURAY......... (B
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soluazyar1Uaazduans (Net Present Value - NPV)

WU (). ATUUW
(D) RunuaNwes (@uum)
(E) EIRR

(F) NPV (81uu)

Option 2

In fact, given that we have access to a 100-million-baht
credit line, we could fund the entire investment
amount............ [(0) IO THB with debt without having
to inject our own capital. The total amount invested
will generate an Equity Internal Rate of Return (EIRR) of
..(E)...% per annum, with a net present value (NPV) of

...(F)... baht.

(D) Equity (million THB)

(E) EIRR

(F) NPV (million THB)
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5: IuaqmqﬂLLaznqi%aaqmuqm 5: Permits & Licensing

5-1: I‘LJEJ‘LgauJ’]mazliﬁﬂﬂﬁviWuﬁaﬂﬂ%ﬁm%ﬂﬂﬁdmiﬁ 5-1: Which permits is/are required for your project?
‘Luaw:g'mﬁml,ﬂaqmmi (®.1) Building modiification permit (Aor 1)
$79N15953vdUUTEIIANANNTUURRE 38D Mini code of practice checklist (Mini COP)
TuayaINEANANIUAIVAY (W.A.2) Regulated energy production license (Por Kor 2)
Tuaygausenaufanislssau (5.9.4) Factory operation license (Ror Ngor 4)
n1sudseniiulidesvesuluoygyindsenauianis Notification for exemption of power generation
WA license
Tuaygnusenaufanisnisnanlnih Power generation license
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LAINTENTNNAINUIILTNTARAITEUY

6: Construction & Installation

After you have signed the contract with Solar Lun Lah
company, the company will start the installation of

solar PV rooftop system at your factor next week.

6-1: What you must do in advance before the

construction begin (there are 4 correct answers)

Ask the security department to issue access card

to “Solar Lun Lah Company”.

Ask the security department to issue access card

to “Check Again and Again Company”.

Ask the facility department to disconnect all
circuit within construction site to ensure safety of

installer.

Inform Solar Lun Lah Company regarding safety
procedure and requirements of the Thai Charoen

Paper Pulp factory.

Prepare space in the factory for outdoor test of
solar PV module to check their performance

against specification.

Inform power utility to disconnect the factory

from the grid before construction.

Submit the factory regulations for contractor
works in the factory premise to Solar Lun Lah

Company.

Notify the Ministry of Energy about the system

installation
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Arrange for an office space for Energy Resulatory
Commission Office personnel who will station at

your factory to supervise system installation.
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7: Grid Connection & Commissioning

After construction and system installation have
progressed to certain level, Solar Lun Lah Company

contact you.

Solar Lun Lah Company:

“Right now, the “All thing Consulting Company” has
completed 90% of system installation. This is well
ahead of the schedule. We will immediately notify the
power utility to connect the system to the grid. Then,
the installation is 100% complete. You will get a power

generation license after that.”

7-1: Do you think if the message from Solar Lun Lah
Company make sense? What should you reply to them?

(Choose only one correct answer)

That’s fine. Let’s proceed with that. But you must

make the installation complete 100% after that.

That’s not correct. You must complete the
system installation first. Then, inspection on the
system and its component must be conducted
to ensure that everything is fine. Only after that,
you can ask the power utility for the grid

connection.

Hold on. You did not invite power utility to
inspect the system during the installation! That’s

wrong.
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8: Operation & Maintenance

Finally, the solar PV rooftop system is completed and
running normally. You are going to sign acceptance of
the system and conclude the contract with Solar Lun

Lah company.

8-1: You have just noticed that training is included in
the contract as well. So, you remind Solar Lun Lah
Company to conduct this training before the end of
contract. The Solar Lun Lah company sent you brief
topics in which you can select to be part of the training.

You can choose 6 most crucial topics for the trainings.

You decided that this training shall be conducted to
electricians in your factory. They will take care and
maintain the system in long-term. What should be your

decision regarding the training topics?
Fundamental of solar PV technologies
Thailand

national framework  on

policy

renewable energy

Safety in working with solar PV system

Overview of the solar PV system installed at your

factory.

Use of engineering software to design and size

the solar PV system.

On-the-job training on energy audit in the factory.

On-the-job training on cleaning of solar PV panel.
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Thachatat kuvarakul@giz.de

Use of software that monitor the solar PV rooftop

system performance.

Use of financial model to evaluate payback

period of the project.

Troubleshooting on the solar PV rooftop system.

Potential assessment of solar energy

Step-by-step procedure in the installation of
lightening protection system and grounding for

the solar PV rooftop system

Estimation of greenhouse gases (GHG) reduction

from the project

The contents and project used for this exercise are
fictitious. They are not based on actual individuals,

companies, places, or situations.

If you have any questions or want to provide
suggestions advices on this workbook, please contact

Thachatat.kuvarakul@giz.de

MISEDUUUEINR / Training Workbook

i / Page 31


mailto:Thachatat.kuvarakul@giz.de
mailto:Thachatat.kuvarakul@giz.de

