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Our core value of TGE Group is to
provide true innovations and
applicable products at reasonable
price. We brought the existing
innovations, solar energy, and develop it
with the most updated technology to
ensure the best efficiency, but still within

the concept of reasonable price.

Most of people understand that solar
rooftop is expensive and unreachable,
due to the complexity of the system that
need very handful engineer to operate,
which is actually correct, but we have
knowhow to develop our team capability
and able to set up learning centre for
solar cell in order to share the
knowledge and knowhow that we have,

and expand them to serve the market.

In term of pricing, our TGE Group is the
distributor for solar panels and operate
in solar energy business for very long
time, plus the business operating cost is
not high compare to the past years, so
we are able to provide the best
profitable solar system to our customers.
For industrial factory that operates only
daytime, there will be no battery cost in
the system, this make the return on
investment happens within only 5 years,
which mean that they can get no cost of
electricity for another 20 years as the

warranty lifetime of solar is 25 years.
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Knowing off-grid, on-grid, and hybrid solar system
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Off-grid : the word “Grid” stands for electricity provided by the Electrical
authority, so off-grid means that no electricity needed from them, in
another word, the building will operate all electrical activity only by using
electricity produced from solar system only. This system will require very
precise calculation of the system and need a huge roof space to install the
system, to ensure that it can produce sufficient energy to supply the

demand even on the cloudy day.

On-grid waz Hybrid : Both On-grid and Hybrid need electricity from
electrical authority to support, which is the most famous system due to
more stability than off-grid system. The difference between On-grid and
hybrid is the battery component, which hybrid system has battery system
integrated to back-up excess energy produced from solar system and

supply back during night time.
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1) uesleran (Solar Panel)
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Solar panel : so-called Photovoltaic Panel, is the mirror-like

panel with ability to convert sunlight into electrical energy

The supplier that TGE Group select is Toshiba which is
the reputable brand with reasonable price, Solar panel by

breakdown capability as follow;

(1) Toshiba panel is Polycrystalline type (Poly-Si) : which
is the most suitable type of panel for Thailand due to the
price and application. Usually solar panel can be divided
into 2 major types which are Monocrystalline and

Polycrystalline.

*Monocrystalline solar panel : is the panel with silicon cell
oriented in single plane. Advantage of this well-oriented
silicon is the high efficiency of panel, on the other hand, it
has low flexibility when the light is scattered into many

angles on each day.

The mono-crystalline is suitable for an area with a short
daylight time, such as European and northern America
countries, but it needs huge energy storage which Mono-
crystalline panel is more expensive than Poly-crystalline

panel but has more capability to store more energy.

**Polycrystalline solar panel : is the panel with silicon cell
oriented in random plane, with the advantage of collecting
light energy in different angle, so it is suitable for the
country that has long daylight, but the ability to collect
energy is lower than monocrystalline type. However,
comparing to the price, it is the best option for solar system
in Thailand.

Solar panel from Toshiba is Polycrystalline type which is
the most suitable in term of price and efficiency for
Thailand.

(2) Toshiba solar panel produces in mass production,

and it is not customized for any specific market

Toshiba started to produce in mass production behind the
supported from Japanese government, as they requested
Toshiba to serve electric energy within country after the
nuclear incident in 2011 and currently still constructing

solar plant in Japan.

(3) Toshiba is no.1 share in domestic market for utilities
in Japan : There is over 600MW of solar plant in Japa,
which is no.1 share and with the quality standard
guaranteed by Toshiba Japan, we are committed in the

efficiency of the panel over 25 years.
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Inverter for solar system is
responsible for converting direct
current (DC) produced from solar
energy into alternative current
(AC) to synchronize with electrical

authority

Quality of inverter is playing
important role in converting solar
energy to the system, since it will
operate to produce energy for at
least 25 years, so lifetime and
duration of inverter affect to the

payback period of the system.

Beyond that, the inverter also
helps to synchronize and stabilize
the voltage, to ensure that no
negative impact to any machines
nor electrical systems in the

plants.

Our TGE Group selected SMA,
from Germany, which already
certified by both PEA and MEA in
Thailand. This inverter comes with
10 years warranty on-site service,

and can extend into 25 years.

Another product that TGE Group
proudly present is SolarEdge
which is the most recent
technology in the market. it is
state-of-th-Arts in using Power
optimizer to drive more efficiency,
with the capability to monitor by-
panel efficiency. SolarEdge
inverter is also certified by both
MEA and PEA, with 12 years

warranty on product quality.

For Hybrid system, we choose
Prime solar inverter as it is only
one brand in the market that is
certified by MEA and PEA.

All inverters come with online real-
time monitoring system that is
applicable for both iOS and
Android.
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3) S2UVEAIL (Mounting System)
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Solar Mounting system is the

supporting part of solar panel on
the roof, which needs to stay for
more than 25 years, so it needs

to be endure and anti-corrosion.

Our strategy is to provide the
best quality product that last for
25 years, so the mounting
system that we customize the
mounting with full anodized
aluminium, to prevent from

corrosion and also roof leakage

with 25 years warranty equal to

solar panels. Mou nti ng SyStem
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Safety is also our main concern,

so TGE Group is choosing all

the electrical protection system “ ll ll
and surge protection system " l. l.
from ABB.

For wiring system, we imported
the high quality electrical wire

from Switzerland, Betaflam to

ensure safety over 25 years of

solar system
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Battery storage is used in hybrid
system, for residents that want

to back up electric energy for the

night time usage, and also back So5mmx 290mm x 182m™

25 kWh

up energy during black out from

electrical authority.

We choose Prime energy and P/"/

BSB which are the best solar

battery currently.
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As the technology is being developed everyday,
many technology is evolved, Solar rooftop system is
also developed to optimize the system cost, this
bring the investment of solar rooftop down into the
reasonable point that is worth for investing. It is
adapted to suit with all residential building such as
office building and residences.

Why we need to have solar rooftop on the
residences?

As you know that electricity cost is increasing every
year even with the same consumption rate, to save
the electric bill payment means cost reduction for

your household.

How many type of solar rooftop for residences?
Since the residential building has electricity
consumption in night time rather that in day time,
and required a stable supply of electricity in order to
prevent the uncomfortable livings. So, there are 2
types of solar rooftop that normally used which are
On-grid and Hybrid system. On-grid system is the
solar rooftop system without the storage, so it fits
with the offices and household that has electricity
consumption during day time. and hybrid system is
more fit into the household where we need electricity
for air-conditioning during night time, with the battery
storage. With the battery, it will give another benefit

as it acts in similar function of electricity back up.

How many % of electric saving for residential
solar rooftop?

For the On-grid solar rooftop that supply the
electricity generation only during daylight time, the
savings from the system can goes up to 50% of the
current bill, while the Hybrid solar rooftop that
integrate the battery component can save upto 100%
(so-called off-grid for 100% saving, or no electrical
needed from Electrical authority). The calculation is
done based on the electricity consumption of each

household.
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Email : info@thai-germanenegy.com, Website : www.thai-germanenergy.com



1 a a 6"” g
U U L BETL TR A L TIN DAl LLﬂﬁ:IgN’]%ﬂq@]ﬂ’]%ﬂi‘m

T3 sugamnnTIw Wusn Al lwihamnans lunsvildiasasns
waglainde duduldetnafidszinsnw uvenmiiaanmsinluiundusa
TiaaﬂuqmaﬂﬂniiuEl?m”aai:u”m:iﬂf%"awh Peak Load iwelwmsiAiven
TWirannslnihezfien Peak Load ihanifisndasdas uassnidungd
Tsaudna 9 Butheuiduszaznawn

mlalsssmgasunssudndstaasloansaa?

[ o o a i '
1) illwmsadenszualihansaes lagandansnennsifaguan :
o da v wa & 4 o o o P '
niwgnafidegud AfeRuiuunssaines ldudanmazenlwiaes
154189019681 WIBTINNe

& [ da a a o
2) 1ilwnTET AR STANSMNGIUUUAIAN :

a & ' e Ao Y Y o
msfaaslaanaasselansaciiunszan iunsszriauanusoneanty G
flomnmgeniamurnuanfigasuanuauldnainfedn dlesnnawiu
nagldnasan wvhwifgaanuiou udaeen g Mmudeduanuiau

a A o { v o o i o Y A v o
sanunfiazfia Gahofigaudrisianuionazuianauiligungdldnasen
a X 4 & ) { a . 4 '
Wndwian g awluoneiansznuiisiesenfladmmiaey Souanerean
' 1Y 4 o & ' o
msfinanlaasasaziouninanuianean lUaaudusnines

3) nsanaslzantmadgIuanan Peak Load 1o

@1 Peak Load mnmﬁaﬁhmm@Taamivl,w%gaqmﬁiﬁamw?ammﬂ% 20
luszoz 15 wdt éffaﬁﬂm@iaminUggammflwa"n%"ay Fadtasnmsdadsls
smaslulssrmasinlilssnud Wi 12 lussaunits (ofianan Peak
Load 32L289 Peak Load 39dasanvinlimansnansn Peak Load aalel

sruplaanaadnislwdonaizd uadlssuaasmwnssafintbzian?
a A a A L, oA o A o
Hipstsznnidsnfauu On-grid AunsrinfiasannansaemslsWaas
TssnuAamsltinlugisnanasiwdusiulng SnnsdInlugwnasin
o a ) B A A o & ) Y a &
gefinmganheiiWlugasnanansiuinds Gntanliszzfunuauas
v a a dak
uaz ldi)szfnuanadn

Industrial buildings and factory required an enormous electricity supply in
order to run the operations, so the electricity cost is usually the major cost
that is difficult to avoid. Beyond that, the peak electricity demand (or peal
power) is also playing important role in electricity bill, which is the pain

point for all industry to manage cost reduction.

Why we should invest in solar rooftop system in industrial factory

1) To generate own electricity with the existing resources :
The existing resource is the rooftop area of each building, which can

convert to solar power station to support electricity demand in the factory.

2) To create highly heat insulation layer on the roof :

The solar panel has mirror-like character in absorbing and reflecting heat,
which is more effective than standard insulation layer under the roof. The
normal insulation absorb heat and irradiate them slowly into the building,
while solar panel reflect back the heat immediately before it pass through

the roof.

3) Peak load reduction with solar rooftop system

The Peak Load is the maximum of electrical power demand that needed,
measure in 15 minutes. It plays a major role in electricity cost for factory
due to the price/unit is very high. As Solar system is supporting the energy

demand, so it helps on saving this peak load for the factory.

How many type of industrial solar rooftop?

We recommend only On-grid solar rooftop for industrial usage due to the
consumption behaviour of industrial usage happening in daylight time
more than night time. Moreover, the electricity cost in daylight time is more

expensive, that will make the payback period more efficient.
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1) Evaluate the maximum power from
solar cell in KW

The calculation is done based on average
past 6 months electricity consumption
record in electric bill, 1 kilo-watt (KW) of
solar energy requires around 7-8 sq.m.
on roof space, which can convert into 500
Baht of electricity saving per month.
Example: if the electricity bill is 100,000
Baht per month, the maximum
recommended solar power is 100 KW
which requires 700 sq.m. on roof space
at the south or west directions, and for
the payback period will be described in
detail on the next page.

2) Site survey and design

We have the experts in both civil and
electrical to evaluate the site capability
such as direction of roof and peak power,
then we do the modelling and simulation
based on the location of each site, to
acquire output prediction of the system in
those area by the Pvsyst tool (Simulation
software for solar energy system) to

generate the forecasting output and

modelling the building in order to visualize

the system.

Grid-Connected System: Main results

Project : Smart Block Conctrete Project
Simulation variant:  SEZ7.6K 18 EA, PT00918 EA

Main system parameters

Model

b of modules

Model S
s

Prom total
Prom 2760
Prom total

N of
Unlimited load (grid)

Main simulation results
Systum Produclion Produced Energy 8534 MWhiyear  Speciic prod. 1453 KWIKWpiyear
3%

Parformance Ralio PR 6.2

ot bt Mot e 56 4 Parformnce Rt PR

SE27.6K 18 EA, PTO0 918 EA
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solarAE Cost effective maintenance
Cost effective maintenance with monitoring at the module level

[ p——

OLmEAS

POERE

1) M3iaUszansSanvasunslag Mobile 1) System efficiency monitoring on mobile
Application : luszuulasnoadazldon application : we measure the output of electricity
fuasinesidudrialszAntawuainng supply into the system by the inverter, as it plays

. g . . . .
MIUTBILET Tl SMA Uas SolarEdge @14 a major role in energy conversion from DC to AC.
il Application TumsguSualWindaiuiinda  Both SMA and SolarEdge has the their own

v[@i"agjué’a el SolarEdge Application a:i application available to monitor the energy
mﬁﬂﬂ%mmuazﬁagaﬁ'm Wuaeuraae produced in real-time mode. In SolarEdge
(AUNIN) application has advanced monitoring system to
measure performance of solar by panels.
2) M33uUsENEWBAN : mﬁmi@ua 2) Products warranty : We have the
S:i.li.li’;&lﬁdm’mﬁﬂuqmﬂﬁ?ﬁ’]Ufltmz dedicated team to operate on-site
sudvenuszuuiduina 2 T daw service, together with the yearly system
UszRnSnwasszuuiudsznn 5 O wie maintenance. We provide system
'«Juﬁﬁ:ﬂ:@j&lnu “édﬂﬁ’dﬁ]’lﬂit&l:@i’&ln%uﬁ”s warranty of 2 years, efficiency warranty of
él"ommm%au‘%nﬁﬂ'@ﬁ:uuvl,ﬁ@ia Fan 5 years or until the breakeven on
awmssudsiulssansawlweaiios investment. After the warranty, we can
vLﬁ’ﬁmﬁ\ifl‘ﬁl 25 extend the services until 25 years.
3) ASUINTHAINTUNG laun uSns 3) After sales service : such as module
amartalszansninsaunslas ey efficiency is done automatically on mobile
\ioudaluaifir11 Mobile Application gz application with warning message once
miﬁwﬁﬂmmazmmnn 6 L6 LaZMT system failure. The solar panel cleaning
a529mauT el (Yearly Check) lasd List is done twice a year and the preventive
VNNIIATIINOY @v\‘lﬁ maintenance is done in yearly as per
listed below;
‘ 1) #3739880U Load Centers - Load Center Check

2) @liaﬁ]aauiﬂida{’mn’ﬁﬁﬂ@iﬂ - Mounting Structures
3) aTaRaundaulal - Oil Type Transformers

‘ 4) @37388L - Ring Main Unit

5) @373®%8Y - Transmission line to PEA

6) @37388Y - Main Feeder and Sub Feeder Report

Thai — German Energy Company Limited
19/12 Sukhumvit 69 Rd. Phrakanong, Wattana, Bangkok, Tel. 089-969-2664, 02-101-6862

Email : info@thai-germanenegy.com, Website : www.thai-germanenergy.com
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“moL§Elﬂﬂﬁ‘iadn%ﬁ“'m%’uﬁ'mﬁf’maof‘i\w'm Investment plan for Solar power stations
Lﬁaomﬂﬁﬂmwaommmimiaﬁhm}umimﬁ@lvlwﬁﬂaﬂﬂszuuiméiw As the direction on any support from government has been delayed, but solar rooftop
L‘ﬁaﬁmaamﬂ%’ﬁzﬁ‘n:aa uanszuaanutonvasszunlosioad i system becomes more famous nowadays. There are many parties that are interested in
o P S| a P

ﬂs:mﬂvlmmﬂw!wuamwamm ﬁdm@miﬂﬂﬂugﬂLLUUﬂ’lia\‘i“qu investing in solar energy system, both rooftop owners and non-rooftop owners. The
luszuulosimasnainraislseinn ﬁ’dﬁﬂuuumaammmmaﬂm differences in each model is mainly on source of fund, which can be from the rooftop

o 499 A o o o
Lin’uaammﬂiommjﬂ%maﬂammu@dmn WIDRINILLANVDIDNANT owner (self-funding solar system) or from the investors. We have the service to provide
Iidd’mﬁvl&iﬁa\1mmmumdﬁﬂ'sﬁmotﬁanlﬁﬁ'ﬂm‘qumaﬁ.’uaguﬁu investment plan to the industrial rooftop owner, to involve investor to support on the

o o L e &
amu‘l,ﬁ'luaﬂwmwadmyzyﬂlmmamuamamw"lw (PPA: Power system investment and return it by electricity savings. This model so-called “share profit’
a o & p
Purchase Agreement) W3a&fait01a (Instalment Contract) 593 which can be divided into 2 types based on the contract package and period, which are
Lﬂugﬂ woputisnadseloming PPPA (Private Power purchase agreement) and instalment contract (Leasing).
1 dl” v
El\‘l‘[!%l,l,ﬂﬂ PPA amus:umm*zﬁa RGV!%GI')EIGI%LEIG
0L0% lidaslfiGuamu SRR HAADLUNEY
"L;i@'faagua HRADLLNIEY
PwaImnm - 5,933,103 U 29,665,515 Un
o 1A {
Uszndnanail 1,359,482 LN iy 7 Jusn 84,591 un 6,797,410 1N

7 8-25 1&g 7,074,617 U

ITUZIAAWNH - 8 5
HAaAdUUNWIN 33,987,048 U 122,002,139 U 140,269,727 1IN
IRR % - 24.33% 20.75%
m3sudeeni uazn1stheinm 25 1 8 29
JduuunITaINwLes Self-funded investment
31]LLUUi‘IﬁaLi']”’maa[samw,ﬂupjamwfmguﬂfﬁd’]Lfﬁai Lﬁa This investment comes from rooftop owner/building owners, which
'J”m;nﬂi:mﬂﬂl,un']sﬂswﬂ'ﬂmleIuamuﬂiznaunﬁ@ﬁ pawLad laole objective to subsidize electricity cost in the plant. Stark energy will
’i’]ﬁf’]alﬁmw?ﬁ%am{nLaLuaﬁl,ﬁu;j’%’umm@LLas:uuﬂvquﬁaamLuu take care of all constructions/ installations/ and maintenances
v oa & 4 A« ey o a . . L
NaaIy AAAI UATQUA ‘n\maLﬂuEﬂLmu‘n‘lvmamammugmgmmzﬂu through the contract directly with owners. This investment model
quuﬁaﬁ'qm‘l,ui:U:nmﬁ'\qmﬁm 5 3§ nasantuaza NI ls IWng gives the best return on investment, within minimum 5 years, while

gwwnIn 25 maomzﬂfnmvnaﬁ the system last for more than 25 years.



